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INacnopT ¢oHJa OLIEeHOYHBIX CPeJCTB

Tabuna 1
dopmupyeMsble OneHOUHBIE
Mopayib Komuuect
KOMITeTeHLIUU MaTepuasbl
JACLIATITAHEI BO
WM UX YaCTU Y Cpe/iCTBa
CtpyKTypa
allOHHBIX
p TectupoBaHue 36
3/1eKTPUUECKUX Sauyra TIP
ceTel, UX
’ (cobecemoBanme) 15
yrpaB/ieHue U
o0cy>KBaHHE
[IpoekTrpoBaHue TectrpoBaHue 40
3/IeKTPUYECKUX 3amurta [1P
cetei MKoc-2. CriocoGet (cobecenoBaHue) 38
: TectupoBaHue 21
MoHTa)xHbIe OCYLLECTBJISITh OLIEHKY 3ara [IP
Y Hajaj0uHble TeXHUYECKOT0 COCTOSTHUS (co6eTe oBare) 15
paboThl KabesbHbIX U K COB?H a6oTa 30
OJKOHOMHUeCKoe BO3AYUIHLIX /IMHHHA e °
3/IeKTporiepeaun TectupoBaHue 21
obocHOBaHHE 3aupira ITP
MIPUHUMAaeMbIX
TSXHI/I‘-IECKI/IX (cobecenoBanme) 8
N Kypcosast paboTa 30
peleHun
[ToBellieHME
TectrpoBaHue 21
HaJle)KHOCTH Saupra ITP
aboThI
133 TeKTPUUECKIX (cobecemoBaHMe) 10
N Kypcosas pabota 30
ceTeu




1 OOEHOYHBIE MATEPUAJIbI, HEOBXOJANMBbIE
AJId OOEHKHW 3HAHWHY, YMEHUU U HABBIKOB JEATE/IBHOCTH
B ITPOLHECCE OCBOEHUSA JNCIHUII/INHbI

Tabsuiia 1.1 — ®opmupyemMble KOMITeTEHLIAN

Kog n O1jeHOUHbIe
Koz v HarimeHOBaHKe UHAUKATOPA JOCTUXKEeHUS
HavlMeHOBaHUe Marepurasbl
KOMIETeHLIUU (YaCTh KOMIETEHLIVN )
KOMIETeHLIUU Y Cpe/iCTBa
Moayas 1. CTpyKTypa pauoOHHBIX 3/IEKTPHUECKHUX CeTeH,
HX yIpaB/ieHHe U 00CTy)KUBaHHe
N-1nkoc2 OCylllecTB/IsI€T OLIEHKY TCk (TCn)
TeXHUUYEeCKOT'0 COCTOSIHUA Kabe/bHbIX U 3augura I[1P
BO3/IYIIIHBIX JIMHUM 3/IeKTporiepeiaun (CobecepoBanue)
Mogpayasb 2. [IpoeKTHpoBaHue 3/IeKTPHUECKHX ceTel
N I-1nkoc-2 OCyllleCcTB/IsIeT OL[EHKY TCk (TCn)
[TKoc-2. TeXHUUECKOT'0 COCTOSTHUS KabeTbHbIX U 3augura 1P
CrniocobeH BO3/IyIIIHBIX JTMHUH 3/1eKTpoIiepeiaun (Cobecenosanme)
OCYLLIeCTBJISITh Mopayb 3. MoHTa)KHBIE H HA/Ia/I0YHbIe PadOTHI
OLIeHK
HEHKY MT-1nKoc-2 OCYILeCTBASIET OL[eHKY TCxk (TCm)
TEXHUYECKOT 0 3amgura [P
TeXHUUECKOTO COCTOSIHUS KabesTbHbIX U
COCTOSIHUSA (Cobecezosanue)

KaOeJIbHLIX U
BO3/IYIITHbIX
JIMTHUHN
3/IeKTpoIiepesia
uu

BO3/lyIIHBIX JIMHUW 3/IeKTpOrepeaun

KypcoBast paboTa

Mopaynb 4. JKoHOMHYECKOe 000CHOBaHHE
NMPUHUMAEMbIX TeXHUYECKUX pelleHun

N O-1nkoc2 OcylecTsiseT OLeHKY ?T fHI;H(Tl;Cl—?l))
TeXHUUEeCKOr0 COCTOSIHUS KabesIbHBIX U (CobecezoBanue)

BO3/lyIIHBIX JIMHUW 3/IeKTpOrepeaun

KypcoBas pabota

Mojayb 5. IToBbIlieHHe HAAKHOCTH PA00THI 3/IEKTPHYECKHX

cerent
N-1nkoc2 OCyIeCTBIsSIET OLIEHKY ;)f fui(H(TECI'IITI)D
TeXHUYEeCKOr0 COCTOSIHUS Kabe/lbHbIX 1 (Cobecenosante)

BO3YLLUHBIX JIMHUU 3JIEKTpPONepeiaun

KypcoBas paboTa




OueHOYHBbIE MaTePHA/IbI U CPe/JCTBA /I/IA MPOBEPKHU
chopMHUPOBAHHOCTH KOMIIETEHI{HIA

Mopayas 1. CTpyKTypa palOHHBIX 3/IEKTPUUYECKHX CeTeH,
yIpaB/ieHHe HMH M 00C/Ty)KBaHHe

TecTupoBanue

Bbibepume HeCKO/IbKO NpasuU/bHbIX 8APUAHMO8 0OMeema u Haxcmume KHONKy «/lanee»
HopMasibHasi TemnepaTypa 0X/IaK/alolero Bo3ayxa /i Tpancopmaropa
COCTaBJIsIET:

+10°C (50%)

0°C

(+)+25°C (50%)

+5°C

Bblbepume 00uH npasuibHbIl 6APUAHM OMeema u Haxcmume KHONKY «/lanee»

Ilpu reHepaTopHOM HanpshKeHHH, paBHOM 10 kB, nuTanne co0CTBeHHBIX HYX/]
ynekrpoctanpuii (TILI) ocyimecTBasercs yepe3 TpaHcpopMaTop COOCTBEHHBIX
HyXJ TCH HanpspkeHuem:

10/0,4 kB

+10/6 kB

10/0,22 kB

10/10 xB

HomuHa/ibHYI0 MOLIIHOCTB 0fHOT0 TpaHc(dopmartopa cBa3u B cxemax TII] c I'PY
(rae Star cuct — MOIHOCTD, BbllaBaeMasi 3/IeKTPOCTaHI{led B CUCTEMY)
peKoMeH/IyeTcsl onpee/siTh (popmysioii:
S > STSI[CHCT

HOM 4

S s 2 mucncr
S s 2 mucncr

S > T20CUCT

HoMmuHa/MIbHYI0 MOIIJHOCTH Ka)XKA0ro 6;10uHoro Tpancgopmaropa cBsi3u B 0/I0UHBIX
cxemax TII] ¢ n oguHaKoBBIMM arperarami (rae Star cuct — MOIIHOCTD,
BblilaBaeMasi 3JIEKTPOCTaHLIieH B CCTeMY) PeKOMeHAYeTCsl onpe/ie/ifiTh
dopmynoii:

S > S TOLCUCT
HOM™ 5

S

S s 2 moucncr
HOM™ 2



S > STSIICI/ICT

HOM n

S

S > TOLCUCT
HOM™ 1

Ha nmoacTraHmusx, 0T KOTOPBIX MO/Ty4aloT muTtanue norpedurenu I u IT kareropuwu,

YCTaHAB/JIHUBAKOT KO/JIUYECTBO TPaHC(OPMATOPOB:

1

+2

3

Kareropust motpeburesieii He BMseT Ha BLIOOP Ko/MUueCcTBa TPaHC(HOPMATOPOB Ha
TIO/ICTAHLNH

MoiHocTh TPaHC()OPMATOPOB HA MOACTAHI[UHU BHIOUPAETCSI C YUETOM A0y CTUMOMU
neperpy3Ky B pexxumMe:

HOPMaJIbHOM

+ aBapuiHOM

HOMHWHaIbHOM

X0JIOCTOM

IToj aBapUMHBIM PE)KMMOM MOHUMAKOT:
+aBapuiiHOe OTK/TFOUEeHHe OZJHOTO TpaHcdopmarTopa
aBapuiiHOe OTK/IFOUEeHHe IBYX TPaHC(HOPMaTOpOB
OOpwbIB (ha3bl

[TasieHre HaNIPSDKEHUS y TIOTpeOUuTesIs

BoipaxkeHue /ijisi BbI00pa HOMHHA/IbHOM MOIIHOCTH TPaHCGOpPMaTOPOB UMeeT BH/J
(rae Stn — pacyeTHas Harpy3ka noacraniuu; ko = 1,4...1,5 — KoadppunueHT
AOIYCTUMOM Meperpy3KHu):

TunoBoM cxemMoM MOACTAHIIUMU He ABJIAETCSA:
TynukoBas

+TynuyKoBast KoJibLieBasi B HE3aMKHYTOU CXeMe
TpaH3uTHasi B 3aMKHYTOU CXeMe

TpaH3uTHasi B MarucTpajibHOU CXeMe




Jns o6ecieueHns Tpan3ura MoigHocTu B PY BH npeaycmaTpuBaercsi:
COOopHBIe INHBI

+Paboyast mepeMbIuKa C BBIK/TFOUaTe1eM

JByxuiernHas JTMHUA

IBa TpaHcgopmaTopa

Ec/m B cocTaB noTpeduTesieil BXOAAT YIeKTponprueMHuKu | KaTeropuu, Ha
CeKI{MOHHBIX BBIK/II0YaTe/IAX [peAyCMaTPpUBaeTCA:

IIEB

+ABP

PITH

TT

Muana3oH peryrpoBanusa PITH Ha TpaHcdopMaTopax ¢ BBICIIMM HanpspKeHHeM
110 kB cocraBaser:

+5x1,78%

++9x%1,78%

+5%1,5%

+10%1,5%

Muana3oH pery/impoBaHus PITH Ha TpancdopmaTropax ¢ BbICIIMM HanpspKeHHeM
220 kB cocTaB/geT:

+5%1,78%

++8x%1,5%

+5%1,5%

+9%x1,5%

Pacimmdposka abopeBuatypni KPY:
KOMIUIEKCHBIE Pa3psHbIe YCTAaHOBKU

KOMIJIEKC PEMOHTHBIX YCTPOMCTB

+KOMIL/IEKTHOE pacripe/ie/iuTe/IbHOe YCTPOHCTBO
KOMIT€HCAI[MOHHBIM PeTy/sSTop, YHUGDHUIMPOBAaHHBIN

TM-110/10 paciiugpoBbIBaeTcs:

TpaHCchOpMaTop C Mac/isiHbIM OxXJiaxkKaeHueM HarpsbkeHrem 110 kB Ha 10 kB
TpaHchOpMaTop C Mac/isTHbIM OXJiaxkKaeHueM HamnpsbkeHrem 110 B Ha 10 B
+TpaHc@opmMaTop C MaC/IsSHbIM OXJaXKAeHueM To/Hast MOoIHOCTh 110 kB HanpsbkeHue Ha
repBUYHOM cTopoHe 10 kB

TpaHc(opMaTop Tpexda3Hbli C MaC/STHBIM OXJIaXKJeHreM MoJiHas MolHocTb 110 KBA
HarpsbKeHWe Ha Bbiciiel ctopoHe 10 kB

MoujHOCTH MePBUYHON U BTOPUYHOM 00MOTOK CH/IOBOT0 TpaHcopMarTopa
OT/IMYAIOTCH:

B IATH pa3

Ha K03 uimeHT TpaHchopmalum



+0HM TIPUO/M3UTETHHO PaBHbI
3aBUCHUT OT MapKu TpaHcdopMartopa

O deKkTHBHOE 3a3eM/IeHHe HeHTPa/Id 03HAUaeT:

HeWTpasib CoeJiIMHeHa C 3eM/IEN yepe3 TOKOOTPaHUUUBAIOIIUKM PeaKTop
HeWTpasib UMeeT HeroCPeICTBEHHYO CBsI3b C 3eMJIEU

HeWTpasib Coe/JMHeHa C 3eMJ/IEN uepe3 pa3beIUHUTEb

+ HelTpasb, COeIMHEHHAS C 3eM/IEN uepe3 pa3psiJHUK WKW OTPaHUUUTE/Tb
riepeHarnpspKeHUst

Cetu 110 kB u BbIIe padoTaroT c:

TJIyXUM 3a3eMJIeHUeM HerTpaau

3¢bPeKTUBHBIM 3a3eM/iIeHUeM HelTpanu

+ 1IyxXuM U 3(PdeKTUBHBIM 3a3eM/IeHHeM HelTpaiu
C KOMITEHCUPOBAaHHOU HEUTPaJIbIO

Cenbckue ceru 0,38 kB uaiie Bcero paboraror c:
+ TJIyXUM 3a3eMJIeHHeM HeWTpau

M30/IMPOBAaHHOW HEUTpPaJIbio

3G (PeKTUBHBIM 3a3eM/IeHUeM HeWTpaau
KOMITEHCPOBaHHOM HEUTPaJIbIO

Certu 6...35 KB B Poccuu padortamor c:
V30/IMPOBAHHOW HEUTpPabio

KOMITEHCMPOBAHHOM HEUTPaJIbIO

+ W30/IMPOBAHHOM M KOMITEHCMPOBAaHHOU HEUTPAJIbIO
3¢bPeKTUBHBIM 3a3eM/iIeHUeM HelTpanu

B ceTsax 110 kB ¢ 3¢ ¢deKTUBHO 3a3eM/IEHHOH HEUTPA/IbI0 HY/IEBYIO TOUKY
TpaHc¢opMaTopoOB 3aLUIIAI0T MOCPeACTBOM:

peakTopa

BbIK/IFOUAaTe/ el BELICOKOTO HarpsKeHHUs

+ pa3psigHHKa

Pa3sbenuuutens

YacTtb HeuTpasield TpaHcopMaTopoB B ceTax 110 kB pa33emM/sioT C Be/1bio:
+ CHWKeHMs1 TOKa ofjHO(a3Horo Ao BenuuuHbl 60% TpéxdaszHoro K3
yBeIMueHusi CpoKa c1y»k0bl TpaHchopMaTopa

3all[MThI IOTpebuTetei

C 1e/TbI0 yBeJIMUeHUs1 Toka ofHoda3Horo K3

KoMmmnieHcanuio ToKa 3aMbIKaHHsI Ha 3eMJ/II0 B C€TH C M30/IMPOBAaHHOM HEUTPA/IbI0
BbINO/THAIOT C Le/IbI0:

yMeHbIIIeHHsI BO3/IeMCTBHYe TOKa Ha 000pyJoBaHMe

BLIDOBHSITh HaMNPsKeHUsI (a3 OTHOCUTEJTLHO 3eMJTH
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+ YMeHbIIIEHUS BO3/[eHICTBHYE TOKA Ha 000PYZ0BaHHE B MECTe 3aMbIKaHHSI
obecrieueHyst HOpMabHOM paboThI MOTpebuTeNei

KoHcTpyKTHBHAsA (MOCTOSIHHASA) Ha/i0ABKA HANPSHKeHHUA Y CHIOBBIX
TpaHcopMaTopoOB COCTABJIAET:

(-5%)

(-2,5 %)

(+2,5%)

+ (+ 5%)

JIuHusA, nuTaias pAajg TpaHcopMaTOPHbIX MOACTAHLUHA WIH BBO/bI K
3/IeKTPOYCTaHOBKaM NMOTpeduTe/1ei, Ha3bIBaeTCs:

KonblieBou

3aMKHYTOH

+PacnipenenurensHOU

['naBHOM

TepMHUH «IIOTPeOUTE/b 3/IEKTPUUECKON IHePrUuu» 03HAYaeT:
+3/IeKTPOTIPUEMHUK WJTH TPYTITIA 37IeKTPOTIPUEMHHUKOB, 00beIMHEHHBIX
TeXHOJIOTUUeCKUM MPOL[eCCOM U pa3MellarInuXCcs Ha onpee/lEHHOU TepPUTOPUUN
arrapar, arperat  /ip., TipeJjHa3HaueHHbIH [I71s1 IpeoOpa30BaHuUs 3/I€KTPUUECKOM
SHEepPruu B [Ipyroi BUJ, SHepruu

3JIeKTPUYECKUi1 IBUraTeslb

HarpeBaTe/bHbIN MPUOOp

IToTpeOuTe el MepBOM KaTeropyuu MO)KHO OTK/TIOUATh Ha BPeMs:
PYUHOTO TIepPeK/TF0UeHUs TUTaHUS

+HeJTb35 OTK/II0UaTh

24 yaca

2 yaca

IToTpeduTe/Iel BTOPOH KaTeropruu MO)KHO OTK/TIOYATh Ha BpeMA:
+PpYyYHOr0 MepeK/JIH0YeHUs TTUTaHUs

HeJlb3sl OTK/IFOYaTh

24 yaca

2 yaca

IToTpeOuTe/iel TpeTheid KATErOpUM MOXKHO OTKJ/TIOUATh HAa BpPeMs:
PYUYHOTO TePEeKTF0YeHUs TUTaHUS

He/b3s OTK/II0UaTh

+ 24 yaca

2 yaca

He cymecTByeT 00M0OTKa TpaHcdopMmaTopa:
+PacieryieHHas




PacrniaenHasa
PaccoegvineHHas
YcuneHHast

He cymecTBYIOT TpaHnc¢gopMaTopbIi:
IByX0OMOTOUHBIE

TpexobMoOTOUHBIE
ABTOTpaHCchOpMaTOPhI
+[aTHOOMOTOYHBIE

BapuanT TpancdopMaTopa, B KOTOPOM NepBHYHAsA U BTOPUYHAsi 00MOTKHU
coeIMHEeHbI HANPAMYK M UMEIOT 3a CUET I3TOr0 He TO/IbKO MarHUTHYIO CBSI3b, HO U
3/IeKTPUUYECKY10, Ha3bIBAeTCH:

+ABTOTpaHchopmaTop

TpaHcdhopMaTop ¢ paciiernyieHHOH 0OMOTKO#

Tpexo6MoTOUHBIH TpaHChOpMaTop

Tpancdopmarop ¢ PITH

Moujnocts Tpancgopmaropa TMH-2500/110-Y1:
110 kBA

+2500 kBA

1 kBA

2610 kBA

HanpsbkeHne 00MOTKH BbICIIero HanpspkeHus1 Tpadcopmaropa TC3-100/10-Y3:
100 kB

+10 kB

3 kB

113 kB

KnumaTnueckoe ucnotHeHue Tpadcgopmaropa TMH-2500/110-Y1:
TMH

2500

+¥Y1

110

KnumaTnueckoe ucnoiHeHue Tpadcgopmaropa TC3-100/10-Y3:
+¥Y3

TC

C3

10

10



Bompocskl i1 cobeceioBaHus:
1. YTo o3HauaeT TepMHUH HOMUHA/IbHOE HANPSAdCeHUe?

i Al

Kakum 06pa3oM MOKHO OTIpe/ie/TUTh HOMHUHA/IbHOe HarlpshKeHUe CeTH?
Urto takoe PITH u 151 4ero OHO Hy’>KHO?

YTo o3HauaeT TepMUH NPonycKHasi cnocobHocms JIDIT?

UTo 03HauaeT TepMUH HAMypda/abHasi MouwjHocmb JIDII?

Kak omnpezsieMTh HOMUHAJ/IbHOE HarpsbkeHUe 1o ¢popmyJsie Ctusia?
[1pu kakux ycioBusix ¢hopmysa CTu/Ia AaéT MpUeM/IeMbI pe3y/ibTaT?
Kak ornpefennT HOMUHA/ILHOE HaNpsKeHre 1o ¢GopmyJie 3aaeccKoro?

9. B kakux ciyuasx ciefyeT NpuMeHsITb GopMyJ1y 3anecckoro?

10.Kak onpezieiiTh HOMUHAILHOE HaTpsbkeHue 1o (opmysie MnnaproHoBa?
11.B uém npeumyiecTBo popmMysbl VinnaproHoBa?

12.C KakKoU LieJIbI0 BBITIOHSETCS KOMITeHCALUSI PEKPeaTUBHOW MOIIIHOCTU?
13.Kak paccunTaTh MOLJHOCTb KOMIIEHCHUPYIOLed YCTAHOBKHU?

14.Kakuve npréMHUKA B OCHOBHOM MOTPeO/ISIFOT peaKTUBHYO MOIITHOCTE?
15.Ucxopas u3 yero omnpejensieTcss MeCTO YCTaHOBKH KOH/leHCAaTOPHOM OaTtapeu?

Tabmuua 1.2 — Kputepuu oreHKH copMHUPOBAHHOCTH KOMIIeTeHIHI

KO,Z[ W HaMMEHOBaHHE

Kputepuu otieHuBaHUs ChOPMUPOBAHHOCTU KOMITeTEHLIUU

COCTOSIHUSI Kabe/bHBIX 1
BO3/lyLIHBIX JTMHUA
3/IeKTponepesiauu

WHJUKaTopa
(4acTy KOMMeTeHL 1K)
JOCTYDKEHUS
KOMITeTeHI[UU
1 COOTBETCTBYeET olleHKe «3auTeHo» 50-100% ot MakcumasisHOTro Gania
(4acTy KOMITETEHLIMM)
N/I-1rkoc-2 CTyJieHT, B OCHOBHOM, TIOKa3bIBaeT 3HaHME U TIOHUMaHUe TeM MO/IYJIS,
OcyirecTBisieT OIleHKY | pa30upaeTcs B TIOHATUSX «paliOHHbBIE 3/IEKTPUUECKUe CeTH», TTOHUMAaeT
TeXHUUECKOTO CTPYKTYPY PallOHHBIX 37IeKTPUUYECKUX CeTell, 0CHOBHbIE TIPUHIIUTIBI

yIipaBJ/IeHUA UMU U O6C]'[y>KI/IBaHI/IH; criocobeH OCYILIEeCTBJIATh OLI€EHKY
TeXHUUYECKOI'0 COCTOSIHUS KabeIbHbIX U BO3AYIIHBIX JIMHUN
3JIEKTpOoIepeaauun

Mopayas 2 IIpoekTupoBaHuUe 3/1eKTPUYECKHX CeTel

TecTupoBaHue 10 MOAYJIIO 2.

Bblbepume 00uH npasuibHbIl 6APUAHM OmMeema u Haxcmume KHONKY «/lanee»
Ilpu yBe/TMUeHMU HOMHHA/ILHOTO HATIPSDKEHUS CeTH MOTEPH MOLHOCTH:

+CHIDKAKTCSA
yBeJ/IMUMBaOTCs

OCTar0TCA HeEM3MEHHBIMH

Hncye3aroT

IKOHOMHUYECKH I.[EJ'[ECOOﬁpEBHOE HOMHHAQ/IbHO€ HAIIPA)KC€HHUE HE 3dBHUCHUT OT:

Mol1HOCTU Harpy3oK

KoHdurypaimm seKTpoceTu
Criocob0B peryMpoBaHUs HarpsKeHUs]
+XapakTtepa 1ouB MeCTHOCTH
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HomuHaibHOeE HAIIpsOKEHHE JJ/IEKTponepeaauu oT nepenasaemoﬁ MOIITHOCTH JIMHUU
H ee PACCTOAHHUA HAX0AUTCHA B 3dBUCHUMOCTH:

HomuHasnibHOe HallpsokKeHKre He 3dBUCUT OT IIdpaMeTPOB JIMHUHN

+UeMm BbIlLIe rnepeaaBaeMasi MOIIIHOCTb U OoJIbLIIe pacCTossHMe, TeéM BbIIle HOMHWHA/IBHOE
HallpspKeHne JIMHUH

Yem HKe rnepeagaBaemMasi MOIIHOCTDL U OoJibIIIe paCCTossHMEe, TEM BbIIlI€ HOMHWHAJIbHOE
HallpspkKeHrne JIMHUH

YeM BhlILIE rnepeaaBaeMas MOIIIHOCTE U UeM MEHBIIIE DACCTOAHKWE, TEM BBIIIIE
HOMHWHAJ/IbHO€ HalIpsoKeHre JIMHUN

He siB/isieTcsi HOMMHA/IbHBIM HaNpsDKeHHe:
10 xB

20 kB

35 kB

+48 kB

JI/IMHA IMHUM 3/IeKTponepejaud paBHa 2200 KM y HOMMHA/ILHOI'0 HaNPsUKeHMs:
330 kB

+750 kB

70 kB

220 kB

IIpesenbHas J/IMHA JIUHUM dj1eKTponepefgauy paBHa 3000 KM y HOMHHA/IBHOIO
HanpsHKeHUs:

330 kB

750 kB

500 kB

+1150 kB

Pacummdpyiite ab0peBuatypy ycrpoiicrBa PITH, ycraHaB/1uBaeMoro Ha
TpaHcdopmarop:

Pacnpesie/ivTe/IbHbBIN MMOJKAaUUBAOIUM HACOC

PaBHOMepHBIM MOHWXAIOLIUA HOX

+PerynmpoBaHue noj Harpy3Kou

PyOubHUK MO/IIUITHUKOBBIA HOPMa/TbHbIH

dopmysna Ctuiia onpejesnsieTcs C/ie/[yl0IIUM BbIpa)keHHeM:
U o= 4.34\NL= 16 P

U o= 434N[+16P
U yopy = 4,34 \L— 4P

Uyou=5NL- 16 P

®opmysia A.M. 3anecckoro onpejensiercs C/iefyLMM BbIpaKeHHueM:

+ U pon= P (100+15 )
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U o= M100- 15E)
U yony= N10= 15L)
U o= 1= 15L)

®opmyaa I'.A. N/y1aproHOBa onpeje/sieTcs CJIeAylMM BbIpaKeHueM:
1000

U =
" [500 2500
L P

1000

U =
"M [2500 2500
L P

~ 1000

U ="
" 500 500
L P

iU - 1000
oM 12500 , 2500
VL P

IToTepu aKTUBHOW MOLIIHOCTH B JIMHUU 3aBHCAT OT:

repe/ilaBaeMoV aKTUBHOW MOIL[HOCTU Y aKTUBHOTO COTIPOTUB/IEHUS JIMHUU
repe/ilaBaeMoOV aKTUBHOM U peaKTHUBHOMW MOIIIHOCTeM

+ repe/jlaBaeMOM aKTUBHOM M PEaKTUBHOM MOIIIHOCTEM, aKTUBHOTO ¥ PEaKTUBHOI'O
COTNIPOTUB/IEHUH JTUHUA

aKTHBHOT'O U PeaKTUBHOT'O COTIPOTUB/IEHUN TUHUHN

OTK/IOHeHHEe HANIPSDKeHHUsl y MoTpeduTe el B padouyeM peXxumMe JOMyCKAeTcsi B
npejeax:

+2,5%

+7,5%

+5%

++10%

IToTepeil HaNIpsHKeHUA B JIMHHUM 3J/IeKTponepe/jau Ha3bIBalOT:

OT/INUMe HaNpspKeHUs OT HOMUHAJ/IBHOTO 3HaUeHHUsl B MPOLIeHTax

+ anrebpanyeckyro pa3HOCTh MeXKYy HallpspKeHHeM B Hauasie ¥ KOHI[e JIMHUN
reoMeTpUYeCcKy0 pa3HOCTb MeK/ly HallpshKeHWeM B Hauajie ¥ KOHLIe JIMHUU
Pa3HUL]Y MeXy HarpsbKeHueM B Hauasie U B KOHL[e JTMHUA

OTK/IOHEeHHEeM HanpsDKeHHs B JIMHUU 3JIeKTPoIiepeAau Ha3bIBaloOT:
areOpanyeckyro pa3HOCTh MEX/y HarpspkeHUeM B Hauasle U KOHIIe JIMHUM

+ pasHUIy ME>X/[y HOMUHA/IbHBIM 3HaueHWeM HarlpsDKeHUsT M HalpsDKeHUeM Yy
MoTpeOuTeNs B TIPOLIEHTAx

Pa3HUILY MeXK/y HallpsbKeHHeM B Havajie v B KOHLIe JIMHUM

reoMeTPUUeCKYH0 pa3HOCTb MEXKY HarpsDkeHHeM B Hauasie ¥ KOHI[e JTMHUU
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IlafjeHneM HaNpsDKeHUs B JIMHUHU J1eKTponepeiayd Ha3bIBAKOT:

pa3sHULy MeXy HanpsbKeHueM B Hauasie U B KOHL[e JTMHUN

+ reOMeTpUYeCKyr pa3HOCTb MeXX/y HallpsUKeHWeM B Hauajie U KOHLe JIMHUU

pasHULy MeXXAy HOMUHA/IbHBIM 3HauUeHUeM HarpsbKeHUsl U HalpsbkeHreM y ToTpeouTesis
B MPOLIEHTax

anrebpanveckyto pa3HOCTh MeXKy HalpspKeHHEM B Hauasie v KOHIIe JIMHU

B cetsix 0,38 KB y moTpeduTe/ieii HOpMHPYeTCsi:
naZieHue HamnpsoKeHUst

MOTEePU HaIpsDKeHUs

+ OTKJIOHEHUe HarlpspKeHUst

YPOBEeHb HalpsDKeHUst

PeryiMpoBaHue HanpsbKeHUs B 3JIEKTPUYECKHX CeTSX MPUMEHSIIOT JAJIs:
+110/iep>KaHusi OTK/IOHEeHHWsI HalpsDKeHKsI B Npefiesiax HOPMUPOBaHHBIX 3HAUeHUM 110
'OCT

To/I/iepKaHus HarpsDKeHWsl, 6/TM3K0T0 K HOMUHATBHOMY

CHWKEHUS TOTePh HaNPsSDKeHUs

CHWKEHUS OTePh MOILIIHOCTU

BCTpE‘-IHOE PEry/impoBaHu€e HANIPAKEHUA — PEXUM, IIPHU KOTOPOM HAIIps)KeHHe.
MMOBLIMIAIOT B ITepruoJ MUHUMYMd HAI'DY3KH

IMOHWXXAIOT B IepruoJ MaKCUMYyMd HAI'DY3KH

+IIOBBILIAIOT B [IEpUO/, MaKCMMyMa U IOHWKAIOT B Mepuo/J; MUHUMYMa Harpy3Ku
MOHW)XAIOT B I1epruoJ MdKCMMYMd M MMOBLIIAIOT B I1€pHOJ4 MUHMMYMd HAaI'DY3KHU

KoHcTpyKTHBHAsA (IIOCTOAHHAA) Ha/{0aBKa HANMPSDKeHUs Y CHIOBBIX
TpPpaHC(OPMaTOPOB COCTABJ/IAET:

(-5%)

(-2,5 %)

(+2,5%)

+ (+ 5%)

HanpsikeHue, Ipu KOTOPOM arnmnapar, MalllMHa WIH JIMHUA [peAHa3HaYeHbl J/if
ATATeTHHON PadoThI:

MuHMManbHOe

+HoMmuHa/ibHOe

MaxkcuManbHOe

dakTHUeckoe

JIuHusl, TMTaWIAs P TPaHC()OPMATOPHBIX MOACTAHI[UN WIN BBOABI K
3/IeKTPOYCTaHOBKaM MOTpe0uTe/1eH:

KosblieBast

3aMKHyTas
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+PacripesenurensHas
I'naBHas

CetH JesiaT 10 poAy TOKa:
+IlepeMeHHOr0 ¥ TOCTOSTHHOTO
MakcumaibHOr0 ¥ MUHHUMAJ/IbHOTO
HomuHanbHOTo U pakTHUUeCKoro
['enepaTopHOro U ajsibTepHATUBHOIO

JI/Isi U3roTOB/IeHNSI U30/IATOPOB He UCIO0/Ib3yeTCs MaTepHuas:
CrekJio

Dapdop

[Tonmmmep

+ A TFOMHUHHN

Tun HeliTpanu 3/1ekTpuueckou cetu 0,38 kB:
+I'1yx03a3emsieHHast

N3ospoBaHHas

KommneHcupoBaHHas

Cetb 0,38 kB He umeeT HeUTpaIU

JeKTpUUYecKas ceTb HanpsbkeHueM Bbiinre 1000 B ¢ 60/1b1IMM TOKOM 3aMbIKaHUS
Ha 3emuii0 (cBbile 500A) ucnosib3yeT TUI HeUTpa/Iu:

+I/1lyx03a3eM/ieHHY 0

N30/1MpoBaHHY1O

KomrnieHcrupoBaHHYO

W301vpoBaHHas UM KOMIIEHCUPOBAHHYO

BennunHa, paBHas pa3HOCTU MeX/ly 3HaUeHHeM YaCTOThI B JAHHOU TOUKEe CHCTeMbI
3/IEKTPOCHA0)KeHUs1 B pacCMaTpUBaeMblii MOMEHT BpeMeHH! U ee HOMHHA/TbHBIM
3HaUeHHeM, Ha3bIBaeTCA:

ITageHrieM 4aCTOTBI

+OTK/I0HEeHHEeM Y4aCTOThI

Pa3smaxom 4acTOThI

YacToTHIM ArcbamaHCcoOM

B cnyuae opranmsanuu cetu ¢ Turnom 3asemsieHuss TN-S TN-C-S kopnyca
3/IEKTPONPHUEMHUKOB COeJUHSAIOT C:

+ HYJIeBbIM 3alJUTHBIM ITPOBOAHUKOM PE

HYJIeBbIM pabouuM NpoBoJHUKOM N

(azHbIM rpoBogoM C

KOPITyCaMU OCTaJIbHBIX 3J7IEKTPONPUEMHUKOB

'Z[J'lﬂ H3roTOBJ/ICHHUA OIIOP HE HMCII0J/Ib3YETCHA MdTE€pPHAJI:

[epeBo
JKese3obetoH
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+¥YrnaeriacTuk
Metann

He cymecTByeT THIIA O1IOP:
AHKepHOM
TpaHCO3ULMOHHOU
AHKepHOM yTJIOBOU
+IToaBecHOU

PeakTHBHOe conpoTHB/ieHHe MPoBo/oB JIJII B HauOo/IbIeld CTeneH 3aBUCHUT OT:
+ pacCTOsIHUSI MeXXAy MPOBOJaMH

COITPOTUBJIEHUS U30JISLIUU

pacCcTosAHUA 10 3eMJ/U

ceueHud MpoOBOJa

IIponéTom Ha3bIBaeTCs pacCTOSTHHE MEX/Y:

+ oropamu

aHKepHBbIMM OIOpamMM

MPOBO/IOM U 3eMJ/IEH

MPOBOZIOM U JIMHWEM TOPHU30HTA B TOUKE KPEeIIeHUs TTPOBO/ia

CTpesioii npoBeca Ha3bIBAETCS PACCTOSHHE MEX/Y:
oropamu

aHKepHBbIMU OTIOpamMH

MPOBO/IOM U 3eMJ/IEH

+TIPOBO/IOM U JIMHWEHN TOPHU30HTA B TOUKE KpeIJIeHUsi MPOBO/ia

I'aGapuToM Ha3bIBAETCS PACCTOSTHHE MEXK/Y:

oriopamu

aHKepHBbIMU OTI0paMH

+TIPOBOJIOM U 3eMJIEU

TIPOBOZIOM U JIMHK e TOPU30HTa B TOUKe KpeTyieHus TIPOBOA

Paccrosinue mexay onopamu B cetu 0,38 kB cocraB/isiet:
+25...40 m

50..70 m

10...20m

100...200 m

MapKupoBKa CH/IOBOr0 Kade/isi COCTOUT U3 CBe/IeHU:
MarepHras XXUbl, MaTepUaa U30JISILUN KA

MaTepHraJ IMOsSICHOW W30/ISI|H, THIT 3aIlIUTHON 000/10UKU
HOMUHAJ/IbHOE HampspKeHue

+BCEé BhILIeIIepeunC/ieHHOe
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IIpu pacuerax cereii 0,38 kB nnayKTHBHOE conpoTuB/ieHue BJ/I MO)XKHO NPUHATH
PaBHbBIM:

0,03 OM/KMm

+0,3 OM/KM

3 OM/KM

30 Om/km

B cestbCKOM MeCTHOCTH Ha BO3AYIIHbIX TUHUAX 0,38 KB npumeHsioT
HeH30/IMpOBaHHbIe IPOBO/jA:

aJIFOMUHUEBbIe

CTaslea/'OMUHEBbIe

MeJiHbIe

+CUIT

Omnops! BJ/ID no TexHnueckoMy Ha3HaUEHHMIO pa3/e/IAlTCA Ha:
MPOXO/HbIE, aHKEePHbIE, MaruCTpasbHbIe

+KOHL|eBbIe, TIOBOPOTHBIE, IPOMEXKYTOUHbIE

JlepeBsiHHbIE, >Kele300eTOHHbIe, MeTa/l/TueCcKue

BCE OTBEThI BEPHBI

Omnopsi BJ/ID no marepuasy pa3fe/sil0TCA Ha:
TPOXO/IHbIE, aHKEPHbIE, MaruCTpabHbIe
KOHL[eBbIe, TOBOPOTHBIE, TIPOME)KYTOUHbIE
+7iepeBsiHHbIE, )Kesie300eTOHHbIe, MeTa/TnUeCcKue
BCe OTBEThI BEPHBI

KonuuecTtBo ¢a3HbIX NPOoBOAHUKOB B npoBoAe CUII2A 3x70+1x70+2x16 paBHo:
3

4

5

+6

Bomnpocs! /s cobecejoBaHUA:
1. B uém cyTh MeTozsa BbIOOpa TMPOBOAHUKOB IO SKOHOMHUYECKOH IIIOTHOCTU

2. Ot 4yero 3aBUCHUT 3KOHOMUYECKas MJIOTHOCTH TOKA?
3. Kak omnpejenuTh ceueHHe MPOBOJHUKA MO METO/ly SKOHOMHUUYECKOW TJIOTHOCTH

4. Tlo KaKuM YCIOBHUSIM [IOJDKHBI OBITh TIPOBEPEHbI TTPOBOTHUKH?

5. Kak npou3BozdT NpoBepKy NPOBOAHUKOB JIMHUM C IBYXCTOPOHHUM MUTaHUEM?

6. W3 Kakux pe>XMMOB COCTOMT pacuéT MmexaHuueckou yactu JIDII?

7. Kak ompefenuTs Harpy3Ky, JeHcTBYIOIIyi0 Ha npoBof JISIT oT cobcTBeHHOTO
Beca Irnposoja’?
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8. Kak ompegenuTh Harpy3Ky, AeMcTBYOIyI0 Ha npoBof JISIT o cobcTBeHHOTO
Beca IpoBO/ia ¥ CTeHKY roJionéna?

9. Kak orpesienTh Harpy3Ky, AeMCTBYIOIyI0 Ha npoBos JISIT ot cobcTBeHHOTO
Beca IpoBO/ia, CTeHKU IoJI0/1é/1a U laBjieHus BeTpa?

10. Kak BbIOMpaeTcsi CKOPOCTb BeTpa B pacuéTax MexaHuueckou uactu JIOII?

11. OT KakKMX KOHCTPYKTHMBHBIX rapaMeTpoB Tpacchl JIOII 3aBUCUT MexaHUUecKas
Harpy3ka, JelCTBYIOLLas Ha MPOBO/?

12. Kakve pacueTHble K/IWMMaTHYeCKUe YCJIOBUS perjiaMeHTUPYrT IIYD s
pacyeTa MpoOBO/ZOB U TPOCOB Ha MeXaHUUeCKY0 [POYHOCTh?

13. Uto Takoe yJenbHas MexaHW4ecKasi Harpy3kKa Ha MpoBo/, (Tpoc)?

14. TlepeuucnuTe yjenbHbIe HArPY3KH, JEUCTBYIOLIME HA POBOJ,.

15. Kak pacCumThIBarOTCS yAe/bHbIe Harpy3KH, AeMCTBYIOIIUE Ha TPOBOJ?

16. B uem 3ak/rouaeTcs 3aZjaua MexaHUUYeCKoro pacuera npoBoza?

17. 3anuimmTe U MOSICHUTE YpaBHeHUe COCTOSHUS IIPOBO/A.

18. KakoBo (hu3snyeckoe cojep>kaHue ypaBHeHHsI COCTOSIHUSI IPOBOZA?

19. Ot yero 3aBUCUT MeXaHHWUeCKOe HampskeHue B IpoBoje?

20. Ing Kakux peKMMOB IIPOM3BOJUTCS PaCuéT MeXaHUUeCKOro HampsyKeHUs B
TpoBOJe?

21. Yem xapakTepu3yeTCsl HWCXOJHbIM PpeXUM IIpU pacuére MexXaHUYeCKOoro
HarpspKeHUs B IpoBoje?

22. Kakue ycnoBusi HeoOXOAWMO BBITIOJIHUTL TP TIPOBEpKe TIpOBOJa Ha
MeXaHWUeCKY0 IPOYHOCTh?

23. Urto siB/ISIeTCA OCHOBHOM 3a/iaueld MexaHM4YeCcKoro pacuéra rposoga?

24. Yto Ha3bIBaeTCsl CTPeIOW MpoBeca NpoBo/ia’?

25. MoxeT /iy CcTpesia IpoBeca OT/IMYaThCA /11 BYX CMEeXHBIX OIop?

26. Kakas ctpesia ripoBeca IpoBoja persiameHtupyetcs [1YD s npoBosoB MapKu
A u CUII B cetu 0,38 kB?

27. OT yero 3aBUCHUT CTpeJia IpoBeca IpoBoja?

28. Kak BbINO/THAETCS pacueT MOHTaXKHbIX CTpeJI IipoBeca npoBoja?

29. Kakoe paccrosinve B Tpacce JIDIT Ha3biBaeTcst rabapyuTom?

30. Kakue TpeboBanusi ycrtaHaBiuBaer [1YD k rabaputam JIOII HarmpspkeHueM
10...110 kB?

31. KakoMmy yc/oBUIO [I0/DKHA Y/OBJIETBOPSTH Be/qMUMHA rabapurta BO3ZYIIHOM
JIDIT?

32. Kak omnpefenuts rabapur JISII?

33. Kak yBemuuTth rabapur JIDII?

34. Ot Kakux ¢GaKTopoB 3aBUCUT rabaput BJI?

35. 3ammcaTh yc/ioBHe TIpoBepku rabapurta BJI.

36. B kKakux pe>krMax CTpeJia TIpoBeca MpoBoZia UMeeT Haubosbiliee 3HaueHue?

37. Ha3BaTb 0CO0€HHOCTH MeXaHUUeCKOr0 pacueTa rpo303all[UTHOr0 Tpoca.

38. Kakoi npyHMUMaeTCsl UCXOJHbIM PEXXUM TIPH pacyeTe rPpo303alljuTHOT0 Tpoca?
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Tabmuna 1.3 — Kpurepuu oneHKu copMHUPOBAaHHOCTH KOMIIeTeHIUH

Kop v HaumeHoBaHue Kputepuu orieHrBaHus c)OPMUPOBAHHOCTH KOMIIETEHLIUN
WHJUKAaTopa AOCTUXKeHUs (4acTy KOMMETeHLMK)
KOMITeTEeHLUU

COOTBETCTBYET OlleHKe «3auTeH0»50-100% oT MakcuMaibHOTo Oasiia
(4acTy KOMITETEHLIMM)

.CTyAEHT B OCHOBHOM I10Ka3bIBA€T 3HAHKWE U IIOHUMaHKWE TeM MOAYJIA

N-1nkoc-2 «TIPOEKTHUPOBAHKE TeKTPUUECKUX CeTel», pa30rupaeTcs B TOHATHSIX
Ocy1ecTBiisieT OLIeHKY NIPOEKTUPOBAHUS 3/1IeKTPUUECKUX CeTel», 3HaeT OCHOBHbIE MeTO/bI
TeXHUYEeCKOI'0 COCTOSAHUSA pacuéTa 3/1eKTPUUeCKHUX CeTeld, MOXKeT ITPaBU/IbHO U TIOHATHO
KabesbHBIX U BO3/YIIHbIX 0(OpMJISITh MOJTyYeHHbIe PACUETHBIM MYTEM JlaHHbIE; CI0COOeH
JIMHUM 3/1eKTpoIepe/jauut OCYIIIeCTB/ISITh OLIEHKY TEXHIUUECKOTO COCTOSTHUS KaOeTbHbIX U

BO3YIIHBIX JIMHUM JJIEKTpOoIepeaauun

Mopaynb 3. MoHTa)KHBIe ¥ Ha/IaJ0UYHbIe PadoThI

TecTupoBaHue 1Mo MOAYJ/IIO 3.

Bblbepume 00uH NnpasuibHbIll 6APUAHM OMeema U Haxdcmume KHONKY «/lanee»
Ncxopubie faHHbIe IpU NNpoeKkTUpoBanue JIDII:
+ITepesaBaeMasi MOIIJHOCTb ¥ PACCTOSTHHE, Ha KOTOPOe OHa ZI0JDKHA OBITH TiepejaHa
[1101aAp MOMEpeYHOro ceyeHus: ¥ MaTepyas IpoBoza
XapakTepyuCTHKa K/iMMmarta U OIop
HamnpassieHue BeTpa B 3uMHee BpeMms roja

PesyibTarom pacuera npoektupoBanus JIJII asiaserca:

Cwuiia ToKa Harpysku

+Hamnps>keHre, KOTOPbIM MOILJHOCTb Oy/ieT repesiaHa

CorpoTuB/ieHre rpo303alUTHOrO Tpoca

KosiryecTBO 371eKTPOMOHTEPOB B Opurajie orepaTUBHOIO pearpoBaHus

He cymecTByeT pe;kma paboThbI ceTu:
HopmasneHoro

ABapuIHOTO

+Kpurnueckoro

[TocneaBapuiiHOTO

OTHOCATCSA K CeTSIM MeCTHbIM CeTH C PajuyCcoM AelCTBHS:
25-50 km

+15-30 km

50-100 km

100-300 km

OTHoCATCA K CeTAM MeCTHbIM CeTH HallpshKeHHueM J0:
110 kB

+35 kB

70 kB

220 kB
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ConporuB/ieHHe NPOBO/JHUKA NOCTOAHHOMY TOKY Ha3bIBaeTCH:
AKTHBHBIM

PeakTuBHBIM

+OMHUUYeCKUM

ITonHbIM

ConpoTuB/ieHNe NPOBO/JHUKA epeMeHHOMY TOKY Ha3bIBaeTCs:
+ AKTHUBHBIM

PeakTuBHBIM

OmMuueckum

[TonHbIM

BepHo cooTHOLIEeHUE:

+AKTHBHOE COTIPOTHB/IeHUE > OMUUeCcKoe CONpPOTUBJIEHHE
AxTuBHOe conpoTuBieHre < OMrUUecKoe COTIPOTHUB/IEHUE
AxTuBHOe conpoTuBieHre = OMUUeCcKoe COTIPOTHUB/IEHUE
AKTHUBHOE COTIPOTUB/IEHHUE >= OMUYECKOe CONIPOTUBJIEHUE

Ilepepacnpepenenyie TOKa 10 CeUeHUI0 IPOBOAHUKA U3 IeHTPA/ILHOM ero 4acTHu K
MOBEPXHOCTHU Ha3biBaeTcs 3¢ dekTom:

MapkdepccoHa

+IToBepXHOCTHBIM

BHyTpeHHuM

AJTFTOMUHVIeBbIM

AKTHBHOe CONPOTHUB/IEHHE NIPOBOJHUKOB /i/Isi HOpMa/IbHOM Temmneparypbl +20°C

onpepensercs (/0 - MOroHHOe aKTUBHOE COMIPOTHB/IeHHe MpoBoaa, OM/Km; L —
A/IMHA MPOBOAA, KM) :
R=r,+L

3aBHCHMOCTb PAaCCTOSIHUA MeX/y MPOBO/JaMU U MHAYKTUBHBIM CONMPOTHUB/IeHHEM
npoBoJja:

+YeM OoJibIlle paccTosiHUE, TeM 00JIbIlle UHAYKTUBHOE COTIPOTHB/IEHHE

YeM MeHbIIIe pacCTOsIHHE, TeM 00JIbIlle UHAYKTUBHOE COTIPOTUBJIEHE

Yem 6oJibIlle pacCTOsIHUE, TEM MeHbIIle UHAYKTUBHOE COTIPOTUB/IEHIe

VHAyKTHBHOE CONIPOTUB/IEHHE He 3aBUCUT OT PACCTOSTHUS MeXK/y MPOBO/IaMU

T-o0pa3Has cxema 3amereHust JIDII ucnonb3yercs Ajis JIMHUIM:
Beoie 220 kB
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Briie 110 kB
+/1o0 110 kB
Briie 750 kB

IT-o0pa3Has cxema 3aMmemernus JIITI ucnob3yercs Ajst TMHUANR:
o 0,38 kB

+Beiie 110 kB

Ho 110 kB

Ho 70 kB

IToTepsiMvu aKTHMBHOM HEPryd OT TOKOB YTeUKHU Yepe3 U30/IAL[UI0 U OT
3/IeKTPUYECKOI KOPOHBI Ha MPOBO/ax 00yC/I0B/IeHa MPpoBoguMocThb JIJII:
PeakTtuBHas

+AKTHBHast

[TosHas

NupykTrBHAsS

EmkocTsamu ¢a3a-dasa u ¢daza-3ems o0yc1oBeHa mpoBoguMocthb JIIIT:
+PeakTnBHas

AKTUBHas

ITonHas

OmMuueckast

JI7ist MeCTHBIX ceTel He0o/IbII0H MPOBOAMMOCTH CIIPABE//IMBO COOTHOIIEHHE:
+Toxku npoBoguMOCTH < TOK Harpy3Ku

Toku npoBogUMOCTH > TOK Harpysku

Toku npoBoguMOCTH = TOK Harpysku

Toku NpoBOAUMOCTH >= TOK Harpy3ku

JI7is1 Kabe/TbHBIX JIMHUI HanpsbkeHUeM /10 10 KB yunThIBaeTCs1 CONMPOTUB/IEHHE:
AKTHUBHOE TI0TIepeyHoe

+AKTUBHOe POJI0JIbHOE

PeakTrBHOE mIpo0/IEHOE

PeakTrBHOe morepeyHoe

AKTHBHas nonepevyHasi MPOBOJUMOCTh YUHTHIBAETCS MPH HaNPsHKeHUU Kade/TbHOM
JIMHUM:

0,38 kB

6 KB

+110 kB u BbILIE

35 kB

CuioBoii Tpex(a3HbIi ABYX00MOTOUHBINH TPaHCHOPMaTOp NMPeACTaB/IAETCA CXeMOH
3aMeLeHHUA:
[T-o6pa3Hoit

21



+I'-06pa3Hoii
M-obpa3Hoii
H-o6pa3Hoii

TokoM norepsb B cTa/ M 00yC/1aB/IMBAETCA:
+AKTHBHasi MPOBOJUMOCTb TpaHC(OopMaropa
PeakTuBHas IPOBOIMMOCTh TpaHChOpMaTopa
[TosiHasi IPOBOAMMOCTH TpaHCopMaTopa
PeakTuBHOE MPOJI0JIbHOE COTIPOTUB/IEHHE

ToKoM HaMarHUYMBaHUA TPaHc(opMaTopa 00yC/1aB/IMBAETCA:
AKTUBHas MPOBOIUMOCTb TpaHC(hopMaTopa

+PeakTuBHas MpOBOAUMOCTb TpaHChopMaTopa

[TonHasi MpoBOAUMOCTB TpaHchopMaTopa

PeakTuBHOe NPOZOJILHOE COMTPOTUBJIEHUE

Bomnpochl 11 codecejoBaHUA
1. B uéMm cyTb BbIOOpA MPOBOAHUKA TI0 SKOHOMUYECKOU MJIOTHOCTU TOKa?
B uéMm cyTh MeToZa 5SKOHOMUUYECKUX UHTePBaIoB?
[IperMy11jecTBa UCTI0/I30BaHUSI CAMOHECYIIIMX U30/IMPOBAHHBIX IPOBO/OB.
B Kakux ciyyasix MpUMeHsIeTCsl CTPOUTE/NbCTBO KabembHbIX JIOIT?
B Kakux ciyyasgx puMeHsieTCsi CTPOUTEe/IbCTBO BO3AYIIHbIX JIOII?
Kakue matepua’ibl IPUMEHSFOTCS TIPU U3TOTOB/IeHUU orop BJI?
[TepeunC/IUTE OCHOBHBIE THITbI KOMITJIEKTHBIX TPAHC(OPMATOPHBIX MO/CTaHLIAM.
Kakue Turbl CUI0BBIX TPAHC(POPMATOPOB MPUMEHSIFOTCS B 97IEKTPUUECKUX CeTSX?
9. Buabl U307STOPOB M CLENMHOM apMaTypbl, TMpUMEHsieMble B CETEeBOM
CTPOUTEJIbCTBE.
10.0praHu3aLiiOHHbIe MePOTIPUATUSA MIPU TIPOM3BO/CTBE MOHTa)KHBIX U HaJIa[J0YHbIX
paboT.
11.PaciimdppoBaTh MapKMPOBKM amnmapaToB 3alllUThl U KOMMYTALUM 3/IeKTPUUECKUX
ceTeu.
12.UTO BK/IFOUEHO B MepeueHb Halal0uHbIX paboT?
13.UTO BK/IFOUEHO B MepeueHb MOHTa)KHBIX paboT?
14.M13 KaKMX OCHOBHBIX 3/IEMEHTOB COCTOSIT PAWOHHBIE 3/IEKTPUUYECKUE CeTH?
15B Kakux ojydasx BO3HUKaeT HeOOXOAMMOCTb TPOBe/eHHsI MOHTaXKHbIX U
HasnaflouHbIX paboT?

e A
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Tabmuna 1.4 — Kpurepuu oneHKH copMHPOBAaHHOCTH KOMIIeTeHIUH

KpuTtepuu otieHrnBaHusi CHOPMUPOBAHHOCTU KOMIIETEHIUU

Kog n
(4acTy KOMITETEHLIMM)
HauMeHOBaHUe
Ha 6a30BOM ypOBHe Ha IMOBBILIIEHHOM YPOBHE
WH/MKaTopa
COOTBETCTBYET
JIOCTYDKEHUST COOTBETCTBYET OI[eHKe COOTBETCTBYET OIL[eHKe
OLIEHKE «XOPOIIIO»
KOMITeTeHI U «yJIOBJIETBOPUTEILHO» 65-85% oT «OTTTUYHO»
- 0
(gactn 50-64% ot 86-100% oT MakCcMMaIbLHOTO
MaKCHUMaJIbHOT'O
KOMTIETeHLIUN) MaKCHMaabHOro Oassia 6amia
banna
N-1rkoc2 CTyzieHT, B OCHOBHOM, CTyJIeHT X0pOI1I0 CTy[ieHT OTJIMUHO 3HaeT
Ocy1iecTBsieT 3HaeT TMpaBwWIa 3HaeT TMpaBwWIa TpaBU/Ia yCTPOUCTBA
OLIeHKY yCTPOMCTBa yCTpOMCTBa 3JIeKTPOYCTaHOBOK, OCHOBHbIE
TEeXHUYECKOTO 3JIEKTPOYCTaHOBOK, 3JIEKTPOYCTaHOBOK, TIPUHITUTIBI TIPOKJIAZIKK TPACC
COCTOSIHUS OCHOBHBI€ TTPUHLIUITBI YCBOWJI OCHOBHbIE | JIMHUM 37IeKTporiepeJjauu, ymeeT
Kabe/IbHBIX U TIPOKJ/IA/TKA TPacc TIPUHIIUTIBI TIJIaHUPOBaTh PaboTHI 10
BO3/IYIIHBIX JTUHUAN TIPOKJ/IA/IKA TPacc MOHTaXKy JINHUM
JIMHUH 3/71eKTpoIiepe/auu, JIMHUH 371eKTpoIiepe/jauu, Bjajeer
3/IeKTporepeiaunt Croco6bl MOHTa)Ka 3/IeKTporepeiaut, criocobamu ¥ MeTo/IlaMu
JIUHUMN CrocoObl MOHTa)Ka | TIPOBe/IeHUS Hasla/JOUHbIX Pabor,
3/IeKTporepeiaun, JTUHUAN BbI/leJIsIeT T7IaBHbIe TT0JI0KEeHUS
CI0COOBI U METO/IBI 3/IeKTpOTIepeiaud, B 00/1aCTH TEOPUU CeTel 1
TIPOBe/IeHUS CrocoObl ¥ METO/IBI criocobeH aThb KPaTKyto
Ha/IaJi0uHbIX pabor, MIPOBe/IeHUS XapaKTePUCTUKY OCHOBHBIM
MOJKeT aHa/IM3UpOBaTh | Ha/afloYHbIX paboT, uziesiM TeOpPeTUUeCKOTOo
H“HGbOpMaIHIo MOJKeT MaTepHasia JUCIATIIMHBI,
OTHOCHTEJIHO OLIeHKU OCYIL[eCTB/ISITh crioco6eH 6e3011Mb0uHO
TeXHUUeCKOTO OLIEHKY 0000111aTh ¥ PUBOJUTD
COCTOSIHUS KabebHbBIX TeXHUYEeCKOTO Jl0Ka3aTebCTBa MPUHSTHIX
Y BO3/YLIHBIX JTMHUMN COCTOSIHUS peltieHuid, CBOOOZIHO OTIepupyeT

3JIEKTpOoIepeaaun

KabesnbHBIX U
BO3/yIIHBIX JTMHUN
3/IeKTpornepesiauu

TePMHUHAMH U TIOHSITUSIMU O
MOHTa)Ke U Ha/la/iIke CeTel, C
BBICOKOM CTeIleHbIO
CaMOCTOSITeJTbHOCTU CITIOCOOeH
OCYILeCTB/ISITh OLIeHKY
TEXHUUYECKOT'O COCTOSIHUS
KabenbHBIX U BO3YIIHBIX
JIMHUU 3/1eKTpOIepe/jauut

Mopayb 4. JkoHOMHUUYECKOe 000CHOBaHHE MPHHUMAaeMbIX TeXHHUeCKUX peleHui

TecTupoBaHue 110 MOAYJIIO 4.

Bblbepume o0uH npasuibHbIl 6APUAHM OmMeema u Haxcmume KHONKYy «/lanee»
KanuranbHbie B/aokeHuss KB Bbrunc/isoT B cooTBeTcTBHH C hopmysiou (rae Ilp —
NMPOEKTHO-M3bICKaTe/NbCKHe padoThl; OI] — oTnycKHasi LieHbI
371eKTPo00OpyAoBaHusA; MP — MoHTa)kHbIe PaboThl, COCTaBASAKOT A0 40% 0T 1jeHbI
u3penusi; MP = 0,4-O1]; Hp — Hak/iagHble pacxobl, [T — HopMaTHBHAsA NPUOBUIH
WM TUIAaHOBBIe HaKomieHus, ITHp — nyckoHa/a/j0uHbIe padoThI):
+KB=IIp+OIL]+MP+ITHp+Hp+I1
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KB=IIp+OIl]+MP-+ITHp+Hp
KB=IIp+OL+MP+ITHp— Hp
KB=0ol+MP+ITHp+Hp

HaxknaaHbie pacxopanl onpeaeissioTCAa CJIeAyHIIUM BbIpa)keHueM:
4+ Hp=(0,1...0,15)01]

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

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

Hp=(1...15)0I1]

E>xerogHble 3KcnylyaTaliiOHHbIE U3/IePXXKH ONPee/IITCS C/1eJyHLIuM
BbIpakeHueM (rae 3II — 3apaboTHas miata; A — amopTu3anus; TP— TeKymui
peMoHT; C3;1 — CTOMMOCTB 3/1eKTPo3Heprun; Mos — HU3Aep)KKH Ha 00C/Ty)KUBaHHeE;
ITp — npounie npsiMbie U3JEPKKH):

+ M5>=3I1+A+TP+H (5 +C o +I1p

Ho>=3IT+A+TP+H 45 +C 5~ Ip

Ho=3IT+A+TP+HU ,;+C

U>=3I1+TP+H ., +C ., +Ip

AMopTH3anus onpe/e/isieTcsi B COOTBeTCTBHU C BbipaxkeHneM (KB — KanuTajibHbIe
B/0KeHMs1; KP — nipeamno/iaraemMblie pacxoAbl Ha KaNUTa/IbHBINA peMOHT; Moo —
pacxo/ibl Ha MOJIepPHU3aLUI0 000pyf0BaHusA; /M — pacxopl Ha JeMoHTaX; JIC —
JIMKBHU/JAIJHOHHAA CTOMMOCTH (CTOMMOCTDb MeTa/ioyioMa); Tcr — CPOK CITyKObI

o0opysoBaHuA):
pu (KB+KP+Moo+qu— JIC)

+ TCﬂ

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

T
_ (KB+KP)
=

(ov/4

A
lol/4

M3aep>KKU Ha aMOPTH3aLMI0 ONpe/ie/ISIITCA 1o opmyJie:

P, %
+A4A=—""KB.
100
P
A:_AKB
100
P
A=—2 KB
1000
A= s O.
100 o

OTunC/IeHUs Ha TeKYLIUA PeMOHT JJisl 3/1IeKTP0000pPy/f0BaHUsI COCTABJIAIOT OT
KanuTa/IbHbIX BJI0)KEHUM:
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+4%
3%
2%
5%

OTunC/IeHUs Ha TeKYLIUd PeMOHT /iJisl He3/IeKTPOTeXHUYeCcKoro 00opy/joBaHus
COCTaBJISIKOT OT KANMTA/IbHBIX BJI0)XKeHUM:

4%

3%

+2%

5%

3arpaTbl Ha TKYIMI PEMOHT ONpeAe/siiTCA C/1eAYIIIMM BbIpa)KeHUeM:

100 '

P
P=—2 KB
100

P
7p=_7"
100 ol

PTP
= KB
1000

N3aepxKH, CBsi3aHHbIE C 00C/Ty)KUBaHHEM 3/IeKTP0000pYyA0BaHUsA, OTIPe/e/ISIFTCA
3aTpaTraMu, CBA3aHHBIMHU C MO//iep)KaHHeM CeTH B paboToCroco0HOM COCTOSAHUM, U
onpejensiercs mo opmysie (rae I' — 3arpaThbl HA 00C/Ty)KMBaHHe 0JHOM YC/IOBHOM

e NHHUIIbI CETEﬁ; NVE — CyMMad BCeX YCU/I0BHBIX € JUHHUIL] BapI/IaHTOB):
N Hys = Fz Nig,
I
a, =—
Ob NYE
A op=I""Nyg
A o=l Z NygT

CTonMOCTh NOTPe0/IeHHOH YTeKTPO3HEPrUH Y/IEKTPOABUraTe/ieM onpe/ie/isieTcs mo:
+TIPOZI0/DKUTETBHOCTH PAOOTHI 3/IEKTPO/IBUTATe/ ISl B TeUeHHe To/la ¥ aKTHBHOM
MOIITHOCTH, TIOTPebIsieMOo U3 CeTH

TIPO/IOJDKUTETBHOCTH PabO0ThI 37IEKTPO/[BUTATE]IS] B TEUEHHE I'o/ja U TTOJTHOW MOIIJHOCTH,
noTpebsieMOit U3 ceTH

TIPO/IOJDKUTETBHOCTH PabOThI 37IeKTPO/[BUTATESISI B TeUeHHE I'o/la U PeaKTUBHOM
MOIITHOCTH, TIOTpeO/IsieMoit U3 CeTH

TIPOZI0/DKUTE/TBHOCTH pabOThI 3/IEKTPOJBUTATEISI B TEUEHHeE TO/la U TETUIOBOW SHEPryur
BbI/Ie/IIEMOU 37IeKTPO/IBUTaTeIeM

IIpouue npsiMble U3/iep>XKH MPUHUMAKOT OT KallUTA/IbHBIX B/IOYKeHUH:
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1o 10%
+10 1%
1o 100%
no 5%

BbeIunc/ifawoT CpOK OKYHEIEMOCTH 60ﬂbml’lX KadIIUTA/IBHBIX BJ'IO)KEHHﬁ 10
C/IeiyI0IEeMY BBIPAKeHHIO:
K,- K,

T,=—>—"
L H-H,

PacueTHbIN CPOK 0KYNaeMOCTH CPAaBHMBAIOT C HOPMAaTUBHBIM CPOKOM
okynaemMocTu Ton, KOTOPBIU J/If1 CeJIbCKON IHePreTHKH NMPUHAT:

8,5 roza

+6,7 rona

5 jieT

2,5 roja

PacuyeTHbIe 3aTpaThl BK/IIOYAKT B cedsi:

+KarnurasibHble 3aTpaThl U €)KeroHble SKCILTyaTalMOHHbIe PACXO/bI

CroumocTh 1 kBT-uaca moTpeb/ieHHOMN 3/1eKTPO3HEPTHU 1 37IeMeHThI 37IeKTPUUeCKUX
ceTeun

CroumocTb noTpeb/ieHHOM 3/IeKTPOSHEPTHY U 3aTpaThl Ha TEKYI[UI PeMOHT
Pacxo/ibl Ha MOJiepHM3aLIUI0 000pY/J0BaHMUS

CyMMa exxero/JHbIX 3KCIJTyaTal[HOHHbIX M3/lep)KeK U YaCTH KaluTa/IbHbIX
BJ/IO)KeHUM, MPUBe/IeHHasi K 0AHOMY rofly 3KCITyaTallii, Ha3bIBaeTCs:
PacueTtHble 3aTpaThl

+11puBeéHHbIe 3aTpaThl

HopmatuBHbIN Ko3hduieHT 3(p(heKTUBHOCTH KallUTaJbHbIX BIOXKEHUH

CpOoK OKyIaeMOoCTH O0/IbIINX KaluTalbHbIX BJIOYKeHUHN

TepMuH «IIO0TPeOHTE/Tb Y/IEKTPUYECKOI IHEPTrUH» 03HAYAeT:
+3/IeKTPOTNIPUEMHUK WM TPYTITIA 3/IEKTPOTIPUEMHHUKOB, 00be JUHEHHBIX
TeXHOJIOTHUYeCKUM TIPOL[eCCOM 1 pa3Mellatol[iXCsl Ha Orpe/ieIEHHON TepPUTOpPUHr
amrapar, arperarT | Jip., pe/jHa3HaueHHbIH /171 TipeoOpa30BaHuUs 3/IeKTPUUECKOH
SHEpPruu B Pyrou BU/Jl SHePruun

3/IeKTPUYECKUM [BUTraTe/h

HarpeBaTebHbIN MpHUOop
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IToTpeduTe/iel MepBoil KATErOPUHM MOXKHO OTK/TIOYATh HAa BpeMsi:
PYYHOI'O IepeK/JIFOUeHrs IMUTaHUs

+HeJ/b34 OTK/IUaTh

24 yaca

2 4Jaca

IToTpeOuTe /1€l BTOPOM KaTeropruu MOXKHO OTK/IIOYATh Ha BpeMA:
+ PYYHOI0 NepeK/IFoUeHUs TTUTaHUs

HeJTb3s1 OTK/TIOUaTh

24 gaca

2 yaca

IToTpeduTe/iel TpeThbel KaTeroprud MO)KHO OTK/TIOUATh Ha BPeM:
PYYHOI0 MepeKJIFOUeHUs TTUTaHUSs

HeJIb3s1 OTK/THOUAaTh

+ 24 yaca

2 yaca

Metop pacyéTa MOLIYHOCTEH Ha y4acTKax ceTH no Ko3¢g¢uiueHram
OJHOBPEeMeHHOCTH MPUMEHSITCS, €C/TH MOLHOCTH MOTpeduTe/1Ied OT/IMYarTCS:
6onee uem B 4 paza

MeHee yeM B 5 pas3

6onee uem B 5 pa3

+MeHee ueMm B 4 pasa

CyMMHpOBaHHe Harpy30K MeTO/I0M Ha/i0aBOK OCYILIeCTB/ISIETCs, €C/TH Harpy3KH
OT/IMYAKOTCSA:

He OoJiee yeM B 2 pasa

6oJs1ee ueM B 2 pasza

+60s1ee uem B 4 pa3a

PaBHBI

Bomnpocsl Jjisi codeceoBaHusA

1) Uro BK/FOUAIOT B cebs KaruTaabHbIe BJIOYKEHUS Ha coopyskeHue JIDTI?

2) Kak ornpefiensitoTcst U31ep>KKU Ha SKCITyaTalyio?

3) Kak orpeensitoTcsi aMOPTH3al[MOHHbIE OTUKC/IEHUS U [/ Uer0 OHU HY KHBbI?
4) Kak ompe/ie/sisieTcsi CPOK OKYIaeMOCTH KalTUTaTbHbIX BJIOYKEHUH ?

5) Uto Takoe NpuBeJiEHHbIE 3aTPaThl U KaK UX ONPe/Ie/IUTh?

6) UTo rnoka3biBaeT HOpMaTUBHbIN KO3(PGhHULIMEHT KalmUTaIbHBIX BJIOXKEHUN?

7) Kakum o6pa3oM BbIOMPAIOT MPOBOAHUKY T10 3KOHOMUUECKOM TIJIOTHOCTH TOKa?
8) O6BSACHUTD CYLI[HOCTb METO/]a 9KOHOMHUUYECKHX NHTEPBAJIOB.
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Tabmuia 1.5 Kpurepuu oneHku c¢opMHUPOBaHHOCTH KOMIIeTeHIUH

Kop u HaumeHOBaHMe
WHAWKaTOpa
JIOCTYDKEeHUST

KOMIIeTeHLIUH (YacTu

KOMITETeHIIUN)

Kpurepuu orjenrBanusi c)OpMUPOBAHHOCTH KOMITETEHIIUN

(yacTy KOMIIETEHLIUN)

Ha 0a30BOM YPOBHE

Ha ITIOBbIIII€EHHOM YpPOBHEe

COOTBETCTBYeT OlleHKe
«Y/JIOBJIETBOPUTELHO»
50-64% OT MakKCMMa/ILHOTO
basia

COOTBETCTBYET OILeHKE
«XOpOLIO»
65-85% o1

MaKCHUMaJ/IbHOr 0 Oasia

COOTBETCTBYET OLieHKe
«OT/IMYHO»
86-100% oT MakCMMa/ILHOTO
Oaia

HH' 1 IMKoc-2
Ocyuectsnser
OLIeHKY
TEeXHUUECKOI'0
COCTOSIHUS
Kabe/bHbIX U
BO3/1YILIHBIX JTMHUM
371eKTporepejaun

CTyzeHT, B OCHOBHOM,
3HaeT MeTO/bI pacuéra u
BbIOOpa ceueHUi
TIPOBO/IOB KaOE/TbHBIX U
BO3/IYIIHBIX JIMHUM
3J/IeKTpOIIepe/iauu C
yuETOM 5KOHOMUUECKOU
11e/1ec000pa3HOCTH,
yMeeT 3KOHOMHUYeCKU
000CHOBATb YKCIIO
paboTarorux
TpaHCOpPMaTOpOB Ha
TIO/ICTAHLIUH, BJlajieeT
cnocobamu ¥ MeTO/IaMH
oripejie/ieHusI TIOTephb
MOIITHOCTH U SHEPTHH B
3/IeKTPUUECKUX CeTSX,
MOYKEeT aHa/IU3UPOBaTh
vH(opMaluto,
TeXHUYECKHe JIaHHbIe U
ToKa3aTes B
OTHOIIIEHUU
9KOHOMUUECKUX
rapaMeTpOB
CTPOUTENbCTBA U
9KCIITyaTal[i CeTeBOr0
XO035ICTBa,
JIEMOHCTPUPYET 3HaHHUe
OCHOBHBIX CBe/IeHUH T10
5KOHOMUYECKOH
OTTUMU3ALUU BeJleHusI
Bcex pabort B chepe
paliOHHBIX
3/IeKTPUUECKUX CeTeu,
HO UMeeT TIpobesbl B
yYCBOEHHH MaTepHasa, He
TIPEMSTCTBYIOLIME
JlaNbHeNIIemMy
00yuJeHHI0, MO>KET
OCYII[ECTBJISIT OI[eHKY
TeXHUYECKOTO COCTOSTHUS
Kabe/IbHBbIX U
BO3/IYIIHBIX JIMHUM
3/1eKTpoIiepeiaun

CTyJieHT X0pOIlIo 3Ha-
eT MeTO/bI pacuéra u
BbIOOpa ceueHU Mpo-
BO/IOB KaOe/bHBIX U
BO3/IYIIHBIX JIMHUM
3JIEKTPOTIepeiauu C
yuéTOM 3KOHOMHU-
YyecKoi 1esiecoobpas-
HOCTH, yMeeT JI0CTa-
TOYHO TPAMOTHO KO-
HOMUYeCKH 060CHO-
BaTh UMC/I0 paboTaro-
UX TpaHcopmaro-
POB Ha TO/[CTAHIINH,
B/ajleeT criocobamu u
MeTOZIaMH OTIpe/ierie-
HUSI IOTePb MOILHOC-
TH U SHEPTUH B 3JIEKT-
pPUUECKUX CeTsX,
aHammsupyeT nHoop-
Maruio, TeXHUYeCcKue
JTaHHbBIE U TIOKa3aTe
B OTHOLLIEHUU
KOHOMHUECKUX
TapaMeTpoB
CTPOUTENTbCTBA U
9KCTITyaTaluu
CeTeBOI'o X03sHCTBa,
JIeMOHCTpUPYeT
3HaHWe OCHOBHBIX
CBe/leHui TI0
5KOHOMHYECKOU
OTITUMU3ALUU
BeJIeHHUsI BCEX BU/IOB
pabot B chepe
PaliOHHBIX
3/IeKTPUUECKUX CeTel,
MOYKET OCYIIIeCTBIISATh
OLIeHKY TeXHUYeCKOTo
COCTOSTHUS KabeTbHbBIX
Y BO3/IyLLIHBIX JTMHUN
3/IeKTpOTIepeiaun

CTyZeHT OT/IMYHO 3HaeT
MeTOZIbI pacuéTa U BeiOopa
CeueHHH MPOBO/IOB Kabeb-

HBIX ¥ BO3ZYIIHBIX JTMHUMA
3/IEKTPOTIePeauu C YUETOM
9KOHOMHUECKOH 11e71ec000-

Pa3HOCTH, SJKOHOMUYECKHU

rpaMOTHO 0O0CHOBBIBAaET
YyKCIo paboTaroIUX TPaHC-

dhopMaTopOB Ha MOACTaH-
1IVY, BJIaZIE€T CTIOCO0aMu U
MEeTO/IaMU OTIPe/ieIeHHSs T10-
Tepb MOL[HOCTU U SHEPTUH

B 9JIEKTPUUECKHX CETSX,
aHa/M3upyeT WHMOPMaLIHIO,
TeXHUYeCKHe JJaHHbIe U T10-
Ka3aTeyiy B OTHOLIEHUH KO-

HOMMYECKHUX [1apaMeTpOB
CTPOUTE/IbCTBA U IKCILTya-
TallUU CETEBOTO XO35HCTB,
3HAeT OCHOBHbBIE CBEZIEHUS

10 9KOHOMHYECKOH OTTHU-
MU3aL[U1 BeJIeHUsI BCeX BU-
noB pabort B chepe paiioH-
HBIX 3JIEKTPUUECKHUX CeTel

¥ SKOHOMHYECKOro oboc-

HOBaHMSI IPUHUMAEMBbIX

TEeXHUUECKHUX pellieHnH B

00J1aCTH 37IEKTPUUECKUX

ceTeM, T/TyOOKOe 3HaHKe

OCHOBHBIX CBe/IEHUH 00
5KOHOMUKE, YCBOWJI TIPUH-
I[UTTbl 000CHOBAHUS TIPOBE-

JeHust paboT, TIOKa3bIBaeT
TIOHUMaHWe BapUaHTOB KO-
HOMHUECKOT0 000CHOBAHUS
TIOCTPOEHUS CeTel, C BBICO-

KOH CTereHbI0 CaMOCTOs-
TEeJIbHOCTH BBI/IE/ISIET T1aB-
HbI€e TIOJIOXKEeHHUS B 00/1aCTH

TEOpUH CceTell ¥ CriocobeH
JlaTh KPAaTKYyH XapaKTepuC-

THUKY OCHOBHBIM UJIeSIM
TEOPeTHUeCKOro MaTepHasa
JVICLIUTUTUHBI, CIIOCO0eH

6e3o1mbouHO 060061TIaTh U
TIPUBOJUTD J0Ka3aTeTbCTBa

TIPUHATHIX pellleHn!, CBO-

00HO oTIepupyeT TepMU-
HaMU ¥ TTOHSATHUSIMH, CITOCO-

O€eH OCYILeCTB/ISTh OL[eHKY

TEXHUUECKOTO COCTOSTHUS

Kabe/TbHBIX U BO3/YIIHBIX

JIMHUH 3JIeKTpoIiepeaun
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Mopayns 5. IloBbliieHne HaJ&KXHOCTH PadOTHI 3/IeKTPHYECKUX CeTel

TecTpoBaHHe 110 MOAYJIIO 5.

Bblbepume 00uH npasuibHbIl 6APUAHM OmMeema U Hadcmume KHONKy «/lanee»
3aMbIKaHHe Ha 3eMUTI0 BO3AYIIHbBIX JIOII ¢ H30/1TMpOBaHHON HEMTPA/IHIO
onpeje/siioT 1o:

TpaHCc(opMaTopaM TOKa

JIAaHHBIM OCLIW/LIOrpadoB

+ MCKa)KeHUI0 (ha3HbIX HaMpsKeHU!

CBeZIeHUsIM TI0TpeOuTe el

CeTb MOXeT padoTaTh JI/TUTE/IbHOE BPeMsl C IOBPEeX/AeHUEM:
OOpoIB (ha3HOTrO IMPOBOJA

+IToBpesxieHHast U30JIsLUs OTHOU (Pa3bl

MexdaszHoe KOPOTKOe 3aMbIKaHUe

3aMbIKaHUe Ha 3eMJIH0

IIpeagoxpaHuTe/II0 C VIABKOW BCTAaBKOM COOTBETCTBYeT MapKHPOBKa:
K3-110

3P-36T3

+I1K-10

3POM-175/6

Jlyroracure/bHOM cpeJjoil B MaC/ISHbIX BBIK/TIOUATE/ISAX AB/ISETCH:
+TpaHcdopmaTopHOe Macsio

Bakyym

I'a3

WNonHas cpena

Pa3beauHNTe/1I0 COOTBETCTBYeT MAapKUPOBKA anmnaparyphbl:
+PBK-10/2000

3POM-175/6

MKII-110-1000-20¥1

BBBK-220-63/2000

BakyymMHOMY BBIK/II0YaTe/Il0 COOTBEeTCTBYeT MapKHUPOBKaA anmnaparyphbl:
3POM-175/6

MKII-110-1000-20¥1

+BB3-10-20/630

PBK-10/2000

CeueHne MPOBO/ia IMHUM BBIOUPAIOT T10:
+3KOHOMUYECKOM MIOTHOCTU TOKA
10 TemMriepaType OKpY>KaroLlei Cpe/ibl
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MeXaHUUeCKOU MPOUYHOCTH
JJ/TUHE JTUHUA

JIist Toro uro0bI yuecTh conpoTuB/ieHne MuHNU 10 KB mpu pacuére ToKa
TP€éx(a3HOro KOPOTKOro 3aMbIKaHUA Ha cTopoHe 0,4 kKB, HeoOxoaMMoO:
conpotuBieHue mMHUK 10 KB npuBecty K ctopoHe 0,4 kB uepe3 ko3 duiieHT
TpaHc(opmaruu TpaHcdopmaropa 10/0,4 kB

+ cornipotus/ienve uHuMK 10 KB nipuBectr K ctopoHe 0,4 KB uepe3 kBazpar
Ko3(pduirenTa TpaHchopmaiuu TpaHcpopmaropa 10/0,4 kB

conpotusiieHre MMHUY 10 KB MOKHO IPOCTO C/I0XKUTH C COTPOTUBJIEHHEM
TpaHc(opMarTopa

coripoTtuBiienre vHUM 10 KB He yuuThIBaeTcs

IIpu pacuére TOKa 0jHO()Aa3HOTr0 KOPOTKOI'0 3aMbIKaHHs Ha ctopoHe 0,4 kB
nojcrannuu 10/0,4 kB, noyyaromnieid nuraHue mo suHun 10 kB:

conpotuBieHre mMHUK 10 KB npuBecty K ctopoHe 0,4 kKB uepe3 ko3 duiieHT
TpaHc(opMmaiuu TpaHcdopmaropa 10/0,4 kB

conpotuBieHue muHUK 10 KB npuBectu K ctopoHe 0,4 kKB uepe3 kBajipaT Ko3(duiirieHTa
TpaHc@opmaruu TpaHcdopmaropa 10/0,4 kB

coripoTuBiieHre JMHUM 10 KB MOKHO TIPOCTO CJIOXKUTH C COMIPOTUBJ/IEHUEM
TpaHc(opMaropa

+ conportus/ieHue MUHUK 10 KB He yunThIBaeTCs

Conportus/ienue Zp B hoopmyJie MOKa3bIBaeT:

I10/THOE COTIPOTHMBIIeHUE L|eln

[IOTOHHOE COMpPOTHUBIIeHKe rpoBoja BJI

+ COTMPOTHBJIEHUE TIeT/IU: «(a3za — HOJIb»

TIpUBe/IeHHOE COTIPOTHB/IEHHEe CeTH K 0a3uCHOMY HarpsKeHUIO

Tok noBpexx/jeHus 0yAeT HaudOIbIINN B YJa/ICHHOM TOUKe CeTH NPU:
osHoda3zHoM K3

nByxdasznom K3

+ Tpéx@daszHom K3

yZapHoM Toke K3

PazbeHUTE/ b HY)XKEH JIJIA:
OTK/IFOUEHUS Harpy3Ku
+C03aHUSI BUIMMOTO pa3phbiBa
TIPOBepPKU HampsbkeHus (a3
3al[UThI OT TIePeHarpPsHKeHUH

Brik/1l0uaTe/ib Harpy3Ku Hy>KeH JJIsi:

+ OTK/IFOUEHUS Harpy3Ku
TIPOBEPKU HaNpsDKeHUs (a3
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yBeJIMUeHus HalpsDKeHus oTpebuTeneit
ynpaBJ/ieHNs YJIMYHbIM OCBeLeHUeM

Pa3psigHuKu Hy)XHBI J|JIS:

NepeKJ/II0UeHHsI YMC/Ia BUTKOB CO CTOPOHBI BBICIIIET0 HANPs’KEeHUS
+ 3aLMTHI OT NepeHanpsKeHust

OTKJ/TFOUEHMSI Harpy3KU

CO3/laHUS BUJMMOIO pa3pbiBa

B cetu HanpsbkeHueM Bbiie 1000 B ¢ u30/1MpoBaHHOM HEUTPA/IbI0 MPH 3aMbIKaHUM
Ha 3eMs1I0 (pa3bl A (pa3Hble HANIPSHKEHNsI HEMOBPEeXXAeHHbIX (pa3 0THOCHTE/THHO
3eMJ/IM [JOCTUTaloT:

+U,,. =3U, Uy =3U,
U, =~2U, Uy =30,
U = \/ch U = \/ch
Upye =3U, Uge =30,

B cetn HanpsbkenueMm Bbilie 1000 B ¢ u30/1MpoBaHHOM HEMTPA/IbI0 TIPHU
3aMbIKaHUH Ha 3eMJTI0 ()a3bl A eMKOCTHbIe TOKH HeloBpPeX/eHHbIX (a3
OTHOCUTE/IbHO 3eMJ/IH JOCTUTal0T:

+[BK=\/§]B ICK:\BIC
1 g :\/EIB ey :\/glc
gy :\/glc Loy :\/glc
Ly =31y Tox :\/glc

Yepe3 MeCcTO 3aMbIKaHUA B (JIy4yae MeTa/I/INUeCKOro 3aMbIKaHUA B CEeTH BbIIlIe
1000 B c u30/1MpOBaHHO HEMTPA/IBIO 0y/[eT MPOTeKaTh TOK:

OrHapHBIM eMKOCTHOU

Y 1BOeHHbIN eMKOCTHOM

+YTpoeHHbIl eMKOCTHOM

MpoTeKaTh He OyzeT

B cersax c Bo3aymiHbIMM JIJII TOKM 3aMbIKaHUA Ha 3eMJII0 He NPEeBLIIIAIOT:
100 A

+10 A

5A

1A

3azeMUIAIOIEMY PeaKTOpPY COOTBETCTBYeT MAapKHPOBKA anmnaparyphbl:
K3-110

+3P-36T3

IMK-10

3POM-175/6
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JJIeKTpruUecKoe coeiNHeHNe ABYyX TOUeK 3/IeKTPUUYeCKOH ey C Pa3/IMuYHbIMU
3HaYeHHMsMHU MOTeHLUa/Ia, He MPelyCMOTPeHHOe KOHCTPYKI[Uel YCTPOUCTBA U
Hapyuiawiee ero HOPMaJabHYI0 padoTy, Ha3bIBaeTCA:

+KopoTkoe 3aMbIKaHue

CBapHoe coeiuHeHue

Kpenex

TexHUueckoe coeiIMHEHUE

Jlyroracure/bHOM Cpejoil B BAKYYMHBIX BbIK/IIOUATe/IfIX SAB/ISAETCH:
TpaHcdopmaTopHOe Mac/o

+Bakyym

l'a3

NonHas cpena

Bomnpoce1 s codeceoBaHUA

1. Kakve OCHOBHbIe CXeMbl WCMOJIb3YIOTCSI Ha 3/7EKTPOCTAaHLMSX TMPU BbIJaye
MOLLIHOCTU B SHEPrOCUCTEMY?

2. Tlosicaute cxemy ¢ I'PY 1 0co6eHHOCTH eé TpUMeHeHMUs.

3. TlosicHuTe 6/I0UHYIO CXeMY U OCOOEHHOCTH e€ IPUMeHeHMS.

4. [lns uero npefHa3HayeHbl COOCTBEHHbIE HY>K/IbI 3/IEKTPOCTAHLIUMN?

5. OT KakKoro yCTpOMCTBa IMOMyYaroT mutaHue norpeburem CH?

6. M3 kakoro ycioBus BbIOMpaeTcsi MOIHOCTh  TpaHChopMaTopa Ha
3/1eEKTPOCTaHLIUU ?

7. Kakue TpeboBanus nipeabsieisieT [1Y3 k norpebutensm I, 11 u 111 kateropwuii mo
HaZIE>KHOCTU 371eKTPOCHabKeHus?

8. TlosicHuTe, Kak BbIOpaTh TpaHCchOpPMATOpbl  TIOACTAHIIMM  TUTAOIeN
riotpeburesieit I kareropum.

9. 3apucyiiTe U MoOsICHUTE pabOTy TUTIOBBIX CXeM TO/[CTaHLIU.

10. ITosicHuTe, yTo Takoe ABP U /17151 uero oH Hy’>kKeH.
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Tabmuma 1.6 Kpurepuu oneHku copMHPOBAHHOCTH KOMIIeTeHIUH

Kog u Kputepuu orieHrBaHus c)OPMUPOBAHHOCTH KOMIETEHLIUN
HauMeHOBaHue (4acT KOMIETeHLMK)
VHJMKaTOpa Ha 6a30BOM ypOBHe Ha MOBBIIIIEHHOM YPOBHE
ZOCTHXKeHUs COOTBETCTBYET OL|eHKe COOTBETCTBYeT COOTBETCTBYET OLIeHKe
KOMITeTeHLIUU «YZOBJIETBOPUTEILHO» OLIeHKe «XOPOIIIO» «OTJIAYHO»
(yactu 50-64% or 65-85% ot 86-100% ot
KOMIIeTeHLIH) MaKcUMasbHoro 6asia MaKCHMa/bHOTO MaKCUMasbHOro Oasia
Ganna
N-1T1Koc-2 CTyzeHT, B OCHOBHOM, CTyZleHT X0poLIo CTyzleHT OTJIMYHO 3HAeT
OcymectBnser 3HaeT IIpaBu/Ia 3HaeT IpaBUJIa rpaBu/ia yCTPOMCTBA J/1eK-
OLIeHKY yCTpPOUCTBA yCTpOICTBa TPOYCTaHOBOK, MOHATHS
TeXHUYECKOT 0 371eKTPOYCTaHOBOK, 3/IeKTPOYCTAaHOBOK, | HaAEXHOCTHU B 3/I€KTPUYEC-
COCTOSIHUSI OCHOBHbI€ MTOHSITUS OCHOBHbIE TTOHSITUS

KabebHBIX U
BO3/IyLIHBIX JIMHUH
3/IeKTpoIiepeiaun

HaZE>KHOCTU B
3/1IeKTPUYECKUX CEeTSIX,
yMeeT TJIaHUPOBaTh
My TH MOBBILLIEHUS]
HaZEKHOCTHU U
9KOHOMUUYHOCTH paboThl
3/IeKTPUUECKUX CeTeu,
3HaeT MeTO/bl peMOHTa
PaliOHHBIX
3/IeKTPUYECKUX CeTel,
MO>KeT aHa/IM3UPOBaTh
vH(opMaluto,
TeXHUUeCKHe JaHHbIe U
roKasaresy B
OTHOIIIEHUH TIOBBIIIIEHUST
HaZI&KHOCTU PabOTHI
3/IeKTPUUECKUX CeTeu,
JIeMOHCTPUPYET 3HaHUE
OCHOBHBIX CBeJJeHHUH O
HaJIEXKHOCTU
3/IEKTPUUECKUX CeTeu,
3HaeT OCHOBHbIE
TIPUHLIUIIBI TIPOBE/IeHUSI
paboT, HO umeeT
rpobesibl B yCBOEHUU
Marepuasa, He
TMPensiITCTBYIOLIe
JanbHeniemMy
00yueHHIO, MOKET
OCYILIECTBJISITh OLIEHKY
TeXHUUECKOTO COCTOSTHUS
Kabe/bHBIX U
BO3AYLUHBIX TUHUMN
3/1eKTporiepeiauun

HaZEKHOCTU B
3JIeKTPUUECKUX CeTsX,
YBEPEHHO yMeeT
TJIaHUPOBATh MYTU
TOBBILIEHUS
HaJIE)KHOCTHU U
5KOHOMUYHOCTH
paboThI
371eKTPUYECKUX CeTeu,
BJIaJleeT repes0BbIMU
MeTOZ,aMH PEMOHTA
palioOHHBIX
37IeKTPUYECKUX CeTel,
aHa/u3upyeT
nHGopMaluio,
TeXHUYeCKHe [JaHHble
Y TI0OKa3aTe/u B
OTHOLLIEHUH
TOBBIIIEHUS
Ha/I&KHOCTU PabOTHI
371eKTPUYECKUX CeTel,
3HaeT CBeJleHUs O
HaZEXHOCTH
3/IeKTPUYECKUX CeTel,
YCBOWJI PUHLIUIIBI
TIpoBe/ieHus1 paboT 1o
YBETUYEHUIO
Ha/I&KHOCTU PabOTHI
371eKTPUYECKUX CeTel,
MOJKeT OCYILeCTBJIATh
OLIeHKY TeXHUUeCKOr0
COCTOSIHUS KabebHbBIX
Y BO3/IYLIHBIX JTMHUMN
371eKTpoIiepejauu

KUX CeTSX, YyBepEHHO yMeeT
TJIaHUPOBATh U pa3pabarsi-
BaThb MYTH MOBBILLIEHUS
Ha/|E>KHOCTU U SKOHOMU Y-
HOCTH paboThI 3/1eKTprUYec-
KUX CeTel, BjlaieeT nepejo-
BbIMM MeTOZIaMU PEMOHTa
PallOHHBIX 3/IEKTPUUECKUX
ceTel, aHanu3upyeT UHPOP-
Mal[1to, TeXHUUYecKue /1aH-
Hble Y TI0Ka3aTeau B OTHO-
I[IIeHUU TIOBBILLIeHUS Ha/lEXK-
HOCTH paboThI 3/1eKTprUYec-
KUX CeTel, OTIMYHO [TOHU-
MaeT MPUHLUITBI MTOBBILLE-
HUSI Ha/IE&KHOCTH PabOTHI U
TIOCTPOEHUS CeTeMH, C BbICO-
KOU CTereHbI0 CaMOCTOs-
TeNbHOCTU BbIJeNseT I/1aB-
HbI€e TIOJIOXKEeHHUs B 00/1aCTH
TeOpUU ceTell U CriocobeH
JlaTh KPaTKyl0 XapaKTepucC-
THUKY OCHOBHBIM H/I€SIM
TeopeTUYecKoro Marepuasa
JTUCLIUTIJTMHBI; CrIocobeH
6e3ommbouHO 06001TIaTh U
MIPUBO/JUTH /10Ka3aTe/bCTBa
TIPUHATHIX pellleHn!, CBO-
60/HO omepupyeT TepMHHa-
MU U TIOHSITUSIMU O TIOBBI-
LIeHUU HaJ|&KHOCTH ceTer
TpU MOHTaXke, Ha/laJiKe U
SKCITyaTaljii palilOHHBIX
371eKTPUYECKUX CeTel,
croco0eH OCyIIeCTBATh
OLIeHKY TeXHUUeCKOT0
COCTOsIHUS KabenbHbIX U
BO3/yLLIHBIX JIMHAN
3/1eKTpornepeaun
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2 OOEHVNBAHUWE IIMCBbMEHHBIX PABOT CTYJAEHTOB,
PEI'JTAMEHTUPYEMBIX YYEBHbBIM IIV/TAHOM

KypcoBasi pabora «IIpoeKTHpoOBaHHe PalOHHBIX 3/IeKTPUUECKHX CeTei»

TunoBasi KypcoBasi paboTa, BBITIOJHSETCS TI0 BapvaHTaM B COOTBETCTBUM C
MEeTOUUEeCKUMU YKa3aHUSIMHU.

KommuyectBo BapuanToB — 30.

Borpoch! Aj1s 3a1yThl KYpCOBOM pabOThI BHIOMPAIOTCS 13 BOITPOCOB /I/1s1 KOHTPOJIS
0a30BBIX 3HAHUM CTY/I€HTOB.

Tab6ymna 2.1 — @opMupyemMblie KOMIETeHIMH (M/TH UX YaCTH)

Ko v HaMeHOBaHWe UHAMKATOPA AOCTKEHUS OtleHOUHbIe
Kopn v HaMeHOBaHue
KOMITeTeHI U MaTepuabl U
KOMITeTeHI[UU
(4acTH KOMITeTEeHIUH) Cpe/iCTBa
[MKoc-2. CriocobeH
IIpoBepka
OCYILL|eCTBJ/ISITb OLIEHKY NO-1nkoc-2 Ocy1iecTBisieT OLEHKY conenskars KP
TeXHUYEeCKOTO COCTOSTHUS TeXHUYEeCKOTO COCTOSTHUS KabeTbHbIX U gap Jra KP '
Kabe/IbHBbIX W BO3/YIITHBIX BO3/IYIIIHBIX JIMHUM 3/1eKTporiepeiauun .
N (cobecenoBanue)
JIMHUM 3JIeKTporepejaun

Tabmna 2.2 — Kpurepun o1jeHKH KYPCOBO# padoThI
ITokasarenu KosnyectBo 6asnoB
MHUHUMaJIbHOE MaKCUMaJIbHOe
CobJtroieHue rpaduka BeinoaHeHUss KP 15 30
CopeprkaHue U MPUCYTCTBUE 3/IeMEHTOB 5 10
Hay4HbIX ucciefoBaHuii B KP
3amuta KP 25 50
AKTUBHOCTS IpH BbINoHeHuy KP vy ripu

. 5 10
ny6MgHOM 3amure apyrux KP
HToro: 50 100

OreHka CpOPMUPOBAHHOCTH KOMIIETEHI[WM TIPH BBITIOJTHEHUW M 3allJUTe KYPCOBOW pabOThI
ocyiecTsieTcs 1o 610kaM: «Cofiep)kaHue U TIPUCYTCTBHE 3/IeMeHTOB Hay4HbIX UcciefoBaHui B KP»
U «3amura KP».

Kpurepun onieHnBanusi chOpMUPOBAHHOCTH KOMIIeTEHLIWH MTpeJcTaBieHb! B Tabmiie 2.3.
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Tabmna 2.3 — Kpurepun onjeHkH ¢()OpMHPOBAHHOCTH KOMIIETEHIIHH 10 KYPCOBOH padore

Kog n
HavMeHOBaHUe
VH/MKaTOpa
JIOCTYKeHUSs
KOMITeTeHLIUU
(uactu
KOMIIeTeHIUH)

KpuTtepun otieHrnBaHusi CHOPMUPOBAHHOCTU KOMIIETEHIUU

(4acTy KOMITETEHLIUM)

Ha 6a30BOM ypOBHe

Ha TTOBBIIIEHHOM YDPOBHE

COOTBETCTBYET OIeHKe
«y[IOBJIETBOPUTETHHO»
50-64% ot
MaKCHMaJIbHOTO Oasiia

COOTBETCTBYET OL[€HKE
«xopouo» 65-85% ot
MaKCUMaJIbHOro Oasnia

COOTBETCTBYET OI|eHKe
«OT/INYHO» 86-100%
0T MakKCUMaJ/ILHOI0 Oasia

NO-1nkoc-2
OcyugectsisieT
OLIeHKY
TeXHUUECKOT 0
COCTOSTHUS
Kabe/bHBIX U
BO3/yLLIHBIX JIMHAN
3/1eKTporepeaun

CTyJIeHT BBITOTHUI
paboTy B CPOK, B
OCHOBHOM, 3HaeT
METOZMKH TPOBe/IeHHsI
MIPOEKTHBIX pabor,
yMeeT MJIaHUpPOBAaTh
paboTHI C yuéToM
5KOHOMHUYECKOU
11e/1ec000pa3HOCTH, B
OCHOBHOM, BJlafieeT
criocobamut 1
HaBbIKaMH aHa/M3a u
00600111eHIsST
MH(opMaLuu,
TEeXHUUECKUX JIJAaHHBIX,
roKasaresneu u
pe3y/bTaToB paboThI,
WX CUCTeMaTHu3alluu B
OTHOIIIEHUH
MIPOEKTUPOBAHUS
PaliOHHBIX
3/IEKTPUUECKUX CeTel,
JI€EMOHCTPUPYET 3HaHHUe
OCHOBHBIX CBe/IeHUH O
MeToZiax pacuéra u
TIOCTPOEHUS
3/IeKTPUUECKUX CeTeu,
YCBOMJI OCHOBHbIE
TIPUHITUTIBI TIPOBE/IEHUST
MIPOEKTHBIX pPaboT HO
uMeeT HeZlopabOTKH B
OCBellleHUU MaTepuarna,
He MPensITCTBYOIHe
JlanbHenIemMy
o0yuenwuto. B pabote
TIPUCYTCTBYIOT
HEKOTOPbIe 3IEMEHThI
Hay4HbIX
HCCiie/JoBaHU M

CTyJIeHT BBITTOTHUT
paboTy B CPOK, XOPOILIO
3HaeT MeTO/JUKU
TIPOBe/IeHUS TIPOEKTHBIX
pabor, ymeeT Ha
JIOCTaTOYHO BBICOKOM
YPOBHe TIJIaHUPOBATh
paboThI ¢ yUéTOM
5KOHOMUYECKOH
000CHOBaHHOCTU U
11e71eCc000pa3HOCTH.
Bnazeet criocobamu u
HaBbIKAMU aHaJTHU3a U
0600111eHus
vH(opMaLyy,
TeXHUUeCKUX JJaHHBIX,
roKasaresen u
pe3yabTaToB paboThl; UX
cUCTeMaTU3aluy B
OTHOLLIEHUA
TIPOEKTHUPOBAHMUS
palioHHBIX
371eKTPUYECKUX CeTeu.
[leMOHCTpUpYeT 3HaHUe
CBeJleHUH O MeTo/jax
pacuéTa 1 MoCTpOeHust
371eKTPUYECKUX CeTel,
YCBOMJI TIPUHLIUTIBI
TIPOBE/IEHHs TIPOEKTHBIX
pabot. B pabote
TIPUCYTCTBYIOT 37IEMEHTHI
Hay4HbIX UCCJIeI0BaHUM

PaboTa BBITIO/THEHA U 3a-
IIUIIIeHa /10 OKOHUAHUS
0003HaueHHOTO CpPOKa C
co0JTroIeHreM TIPaBHIT
odopmsienust. CTyeHT
OTJINYHO 3HAeT METOAUKU
MPOBE/IEHUsI TIPOEKTHBIX
pabot. CTy1eHT Ha BbICO-
KOM ypOBHE YMeeT I/IaHu-
poBaTh PabOTHI C YUETOM
9KOHOMHUYECKOH 000CHO-
BaHHOCTH M 1]ejiecoobpas-
HocTH. ['my6oKo Briazeet
criocob6amu ¥ HaBbIKAMHU
aHasmm3a v 06001TeHs
WH(OpMAaIUHY, TeEXHUUEC-
KUX JaHHBIX, TIOKa3aTesei
Y pe3y/bTaToB pabOoThI, MX
CHCTeMaTH3alliy B OTHO-
IIIEHUH TTPOEKTUPOBAHUS
PallOHHBIX /IEKTPUYECKUX
ceteld. [lemoHCTpUpyeT
3HaHUe OCHOBHBIX CBejle-
HUI 0 MeTo/IaX pacuéTa u
TIOCTPOEHHMS JIEKTPUUEC-
KUX CeTel, yCBOW/I MPHH-
LUITBI TIPOBE/IEHNST TIPOEKT-
HBIX paboT. ['my6oko yc-
BOWJT TIPUHLIMIIBI IPOBE/Ie-
HUs paboT, MOKAa3bIBaeT
TIOHUMaHUe MEeTO/IO0B
TIPOEKTHPOBAHHS palioH-
HBIX 3JIEKTPUUECKUX CETeH,
C BBICOKOW CTETeHBIO Ca-
MOCTOSITEJTBHOCTH BbIjIe-
JISIET TJIABHBIE TTOJIOXKEHUS
B 00J1aCTH TeOpUH ceTelt u
criocobeH JJaTh KPaTKYHO
XapaKTePUCTUKY OCHOB-
HBIM UJIesIM TeOpeTUYeC-
KOT'0 MaTepuasa JUCLIUTI-
JINHBI, C1I0co0eH Oe3011u-
6ouHO 0600111aTH ¥ IPUBO-
[UTh [J0Ka3aTelbCTBa
TIPUHATHIX pellleHnH,
CBOOO/IHO OTIepUpYeT Tep-
MUHaMH U TIOHSITUSIMU O
TIPOEKTHPOBAHUU CETeH.
B paboTe mpuCyTCTBYIOT
3/IeMEHThI HayUHbIX
HCCae0BAHUM
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ba3oBelii  ypoBeHb  C()OPMHPOBAHHOCTM  KOMIIETEHL[MM,  COOTBETCTBYIOIIMM  OLIeHKe
«y[l0BJIETBOPUTE/IbHO», CUUTAETCSl JOCTUTHYTHIM, €C/IM CTYJeHT 0 UTOraM IOArOTOBKU W 3alliUThbl
KypcoBoi paboTel Habupaer oT 50 7m0 64 6ansioB, MOBBIIIEHHBIN YPOBEHb CUMTAETCS JOCTUTHYTHIM,

ec/ii CTyZeHT Habupaer oT 65 mo 100 6ansioB, MpU 3TOM OLleHKE «XOpOIIO» COOTBETCTBYyeT 65-85
0as1/10B, OlLleHKe «OTIUYHO» 86-100 6anioB.

3 OITPEJEJ/IEHUE PE3YJ/IbTATA
IMPOMEXYTOYHOM ATTECTAIIUU

®dopMbI MPOMEKYTOYHOM aTTeCTAL[UH 10 AUCLUIIIHE: 3a4ent, IK3AMeH.

OLLEHOYHBIE MATEPUAJIbI 1 CPEJCTBA /IS IIPOBEPKHN
C®OPMUPOBAHHOCTU KOMITETEHITUM

ITIKoc-2. Cnoco0en OCyImieCTB/IATH OL€HKY TEeXHHUYECKOro COCTOAHHUA Ka0e/IbHBIX H
BO3/JyLIHBIX JIMHUM JJIEKTpoOIIepeauun.

3ajaHuA 3aKPBITOr0 THIIA

Bbi6epume o0uH npaeu/ibHbILU 8apuaHm omeema

1. Ha noacTaHIUAX, OT KOTOPbIX NMO/Ty4alT nuTaHue norpedurenu I u Il kareropuwu,
YCTaHAB/IMBAIOT KO/IMYECTBO TPaHCHOPMaTOpOB:
1
+2
3

Kareropust motpeburereli He B/IUsIET Ha BBIOOP KOMUECTBA TPaHCPOPMATOPOB Ha MO/ CTAHI[UH

2. @opmysa I'.A. nnapuoHoBa orpe/e/isfieTcs C/IeyIOlLUM BbIpa)KeHueM:
1000

U = -
"M [500 2500
L P

1000

U =
"M 2500 2500
L P

1000

U =
" [s00 500
L P

1000

12500 N 2500
L P

3. Emkoctsamu ¢a3a-¢a3za u ¢a3za-3emis 00yc/ioBeHa npoBojumocts JIDII:
+PeakTuBHas

AKTUBHasa
ITonuas
OmMmunueckas

U you =
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3ajaHusA OTKPBITOr0 THUIIA
Jatime pazeepHymbiii omeem HA 80NPOC

4. C KakoH 1e/IbI0 BBIMO/THAETCSI KOMIIeHCAlMsl PeaKTUBHOM MOIIHOCTH?

IpasunbHbili omeem: KomrieHcalyisi peaKTUBHOM MOIIJHOCTH TI03BOJISIeT YMEHbIIWTh TOK B TMHTAOIIei
JIMHUM 3a CY€T COKpallleHWsl ero peakTWBHOM COCTaBJISIIOLENM M KaK C/Ie[CTBUE CHU3UTH IOTEpU
371eKTPO3HEPTUH B STOW JTMHUMU.

5. Kak ompejensercsi HOMHUHa/IbHasi MOIHOCTb CHJIOBBIX TPaHC(opMaTopoB Ha MO/ CTAaHIUAX ?
IIpasunbHbili omeem: MOIIHOCTb CUJIOBOTO TpaHcdopmaropa oripefienseTcsi To  (opmysie
S
S _ -

HOM ™

7 rpe St — pacueTHast Harpy3ka nogcTaniyy; ki = 1,4...1,5 — KO3 OUIUEHT SOy CTUMOM

reperpysKkm):

6. Kak yBeimuuth radaput JIDII?
IIpasunbHbili omgem: [Inist yBenwuenus rabapura JISTT MOXXHO TTPUMEHUTH O0Jiee BEICOKHE THITOBbIE
OTIOpHBI U (W) YMEHBIIUTD JJTUHY TPOJIETOB MEXKY OTOpaMH.

7. JinsA dero mpejHa3HaYeHbI CMCTeMa o0ecreyeHus COOCTBEHHBIX HYXK/| 3/IEKTPOCTaHLMI?

IMpasunbHbili omeem: Cucrema obecrieueHUsi COOCTBEHHBIX HYXKJ Ha 3€KTPOCTAHIUAAX
Tpe/iHa3HaueHa [ijisl TIUTaHUs TIOTpeOuTeNel, 3a/IeliCTBOBAHHBIX B TEXHOJIOTMYECKOM TpoLjecce paboThI
3JIEKTPOCTAHIIUU (OCBeIlleHre, OTOT/IEHWEe, BEHTHIALUS, BO30Y)K/IeHHe TeHepaTOPOB U TTUTAHUE JPYTUX
BCTIOMOTaTe/TbHBIX CUCTEM)

JonoaHume

8. Omnopsi BJID no Pa3/Je/ISIIOTCA Ha: [[ePeBAHHbBIE, )Ke/1e300eTOHHbIe, MeTA//IHYeCKHe,
IIpasunbHbili omeem: MaTepuainy.

9. [lnsa BJID nanpsokenuem 0 110 kB npumensiercsa T-o0pa3Has .
IIpasunbHblli omeem: cxeMma 3aMelljeHHs.

10. HanGonpmmii TOK KOPOTKOr0 3aMbIKaHUsI B YAQJIEHHOW TOUKe CeTH OyAer mnpH
KOPOTKOM 3aMBbIKaHHH.
IpasunbHbili omgem: TpéxdazHOM.

11. Ceuenue nposoja JIJII onpependaroT 1o TOKa.
IpasunbHblli omeem: S3KOHOMUUYECKOM MIOTHOCTH.

dopma NpoMe)XyTOUYHOM aTTecTalliy Mo AUCHUILIMHE 3auem (Moayau 1-2).

OkoHuUaTeNbHbIE pe3y/ibTaTbl 00yueHUWs ((OPMHDOBAHHS KOMITETEHIMH)  OMpeeNstoTCsS
ToCpe/ICTBOM TiepeBo/ia 6asisioB, HaOpaHHBIX CTYZEHTOM B MpOLiecce OCBOEHHs JUCLIMIIIUHEL, B OL[eHKU:
0a30BbIii  ypoBeHb C(HOPMHUPOBAHHOCTH KOMITETEHLIUM CUYMTAETCSl JIOCTUTHYTBIM, €C/Td pe3yJbTar
00yueHUsI COOTBETCTBYeT olleHKe «3auTeHo» (50-100 pelTUHTOBBIX Oassios).

dopma NpoMe)XyTOYHOM aTTeCTaliiy 10 AMCHMIIIMHE K3ameH (Moayau 3-5).

OkoHuaTenbHbIe pe3y/nbTaThl 00yueHusi ((popMHUpOBaHUSI KOMIETEHIMI) OmpefessitoTCs
T0CPeICTBOM TIiepeBo/ia 06asioB, HAOpaHHBIX CTYZEHTOM B ITPOLieCcCe OCBOEHUS JUCLIMTUIMHBI, B OL[eHKH:

— 6a30BbIf ypoBeHb CPOPMUPOBAHHOCTH KOMIIETEHIIUM CUMTAETCS JOCTUTHYTHIM, eC/IA pe3y/ibTaT
00yueHHsI COOTBETCTBYET OLIEHKE «y/I0BIeTBOPUTETHHO» (50-64 peTHHTOBBIX OasiioB);
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— TMOBBIIIEHHBIM YPOBeHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIMM CUMTAETCS JIOCTUTHYTBHIM, eC/IH
pe3y/sibTaT 00yueHHs] COOTBETCTBYET OLIEHKaM «X0pomio» (65-85 pedTHHTOBbIX Oa/loB) U «OTIUUYHO»
(86-100 pelTHHTOBBIX OasiIoB).

4 TIOPAZIOK ITPOBEJEHVS IOBTOPHOM

IMPOMEXYTOYHOM ATTECTAIITUA

dopma MpoMeKyTOYHOM aTTecTalyy M0 JUCLUIUIMHE: 3a4eim, I3K3aMeH.
@OH/T OLEHOYHBIX CpeACTB [Jjisi TPOBeJEeHUs TIOBTOPHOW TMPOMEXYTOUHOM aTTecTaluy
(hopMuUpyeTcsl U3 UKMC/ia OLIeHOYHBIX CPE/ICTB M0 TeMaM, KOTOpble He OCBOEHbI CTYJ€HTOM.

IlpumeuaHue:

[JoromHuTebHbIe KOHTPOJIbHbIE WCTIBITAaHUS TIPOBOZSTCS /s CTYZeHTOB, HabpaBiiux meHee 50
0as10B (B cooTBeTCTBUM C «[10/10’)KEHMEM O MO/TY/TbHO-PEUTHHTOBOM CHCTEME» ).

dopma NpoMeXyTOUHOH aTTeCcTalliy M0 JUCHMIVIUHE 3a4em (Moay/m 1-2)

Tabsuija 4.1 — Kpure

HH OLl€HKH C(l)OpMPIpOBaHHOCTI/I KOMHETEHI[PIﬁ

Kog n HanmeHOBaHMe
WHAUKATOPa JOCTUKEHUS
KOMITIeTEHIIUU
(4acT KOMITETEHINH)

Kputepuu orieHrnBaHus1 ChOPMHUPOBAHHOCTH KOMIIETEHI[UH
(4acT¥ KOMIETEeHIUH)

COOTBETCTBYET OlleHKe «3auTeH0» 50-100% OoT MakcuMasbHOTro Oasia

N-1nkoc-2
Ocy1ecTB/sieT OLeHKY
TeXHUYECKOT 0
COCTOSIHUS Kabe/IbHbIX 1
BO3/yLLIHBIX JIMHAN
3/1eKTpornepesiauu

B pa3zenax gucturiMHbl « CTPYKTYpa palOHHBIX 3/IeKTPUUECKUX CeTel,
yTIpaB/eHUU UMH 1 00CTy>KBaHUe» | «IIpoekTrpoBaHMe
3/IEKTPUUYECKUX CeTeli» CTYZeHT, B OCHOBHOM, TIOKa3bIBaeT 3HaHUe U
TIOHMMaHHe TeM, Pa301paeTcs B IOHATUSAX «PaliOHHBIE JIEKTPUUECKHE
CeTH», TIOHUMaeT CTPYKTYPY PallOHHBIX 3JIEKTPUUECKUX CeTel,
OCHOBHbI€ TTPUHLIUITBI YTIPAB/IEHNs] UIMH, 00CTy>KUBaHHUS 1
TIPOEKTUPOBAHHMSI, CIIOCOOEH OCYILeCTB/ISATh OL[eHKY TeXHUYeCKOTo
COCTOSTHUSI KabebHBIX 1 BO3JYIIHBIX JIMHUM IeKTPorepesaunt

dopma NpoMeXyTOUHOM aTTeCTallH M0 AUCIUIIIMHE IK3aMeH.
Tabsuija 4.2 — Kpurepuu oneHKH ¢hopMHPOBAHHOCTH KOMIETeHI[HI (3K3aMeH) (Moay/u 3-5)

KOMIIeTeHIIMH

Kop v HaumeHOBaHMEe
VH/IMKaTopa AOCTUXKEeHUs

(4acTy KOMITeTeHLUM)

KpuTepuu otjeHrBaHUs CHOPMUPOBAHHOCTH KOMIIETEeHLIUN
(4acTH KOMITETEeHIUH)
Ha 0a30BOM ypOBHe
COOTBETCTBYeT OLleHKe «y/I0B/IeTBOPUTE/ILHO»
50-64% OoT MaKCHMaJIbHOTO Oasiia

3JIEKTpOoIepeaaun

N-1nkoc2 OcytiecTsrsieT
OLIeHKY TeXHUUeCKOIo
COCTOSIHUS Kabe/bHBIX 1
BO3/yIIHBIX JTMHUN

CTyzieHT, B OCHOBHOM, BjlajieeT MaTeprasioM I0 TeMaM
MO/1yJiei, 3HaeT OCHOBHbIE TTOI0KeHHUsI TeOPUH MOHTa)KHBIX U
Ha/IaZIoYHbIX PabOT, SKOHOMHUYECKOTO 0O0CHOBAHUS
TIPUHUMAaeMbIX TeXHUUeCKHX pellieHUH U TIOBbILIeHUs
HaZI&>KHOCTH PabOTHI 37IEKTPUUECKUX CeTel, CriocobeH
OCYIL[eCTB/ISAT OL[eHKY TeXHUUYEeCKOTO COCTOSTHUS KabeIbHbIX U
BO3/IYILIIHBIX JIMHUM 3/1eKTporiepeiaun
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Tabmuna 4.3 — Kpurepuu oneHKu c)opMHPOBAaHHOCTH KOMIIETeHIUI M0 KypPCOBOii padoTe

Kopn v HaMeHOBaHue
WHJUKaTopa
JOCTHDKEHUST

KOMITeTeHI U

(4acTy KOMIeTeHI1H)

Kputepuu orieHrBaHus c)OPMUPOBAHHOCTH KOMIIETeHLIUU (4acTH
KOMIETEeHIL1H)

Ha 6a30BOM ypOBHe

COOTBETCTBYeT OL|€HKe «y0B/IETBOPUTEIBHO»
50-64% oT MakCcUMaJILHOTrO Dasia

I/I,H‘ll'[Koc-Z
Ocy1ecTB/seT OLeHKY
TeXHHUUECKOI'0
COCTOSIHUS KabeTbHBIX
Y BO3/IyIIHBIX JITMHUM
371eKTporepejaun

CTyZeHT BbINo/HUI paboTy Ha 6a30BOM ypOBHe 0popMIeHHs ITpr
OTCYTCTBWY MPUHLUIHAIBHBIX OIIMOOK U HeZIOUETOB, IEMOHCTPUPYET
3HaHUe OCHOBHBIX CBeZIeHUI O MeTO/,axX pacuéTa U MOCTPOeHHUs
3/1IeKTPUUECKUX CeTel, YCBOWU/I OCHOBHbIe IIPHUHLUIIBI IPOBeeHUs
MPOEKTHBIX paboT, HO UMeeT HeIopabOTKK B OCBEIL|eHUH MaTepHuara,
He TMPeNsATCTBYIOLMe anbHelieMy o0yuenuto. B pabore
MIPUCYTCTBYIOT HEKOTOPbIE 3/1eMeHThI HayUHbIX UCCIe[0BaHUM.
CTyzeHT criocobGeH OCyIIeCTB/IATh OLIeHKY TeXHUUECKOT0 COCTOSHUS
KabesbHBIX ¥ BO3/YIIHBIX JIMHUAHN 3/IeKTpOrepejaun
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