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MacnopT ¢poHaa OLEHOYHBIX CPEACTB

Tabmuma 1
dopmupyembie
PMHPY OlLleHOYHBIE MaTEepUATIBI Kommaec
Monynb TUCITUTLTAHBI KOMIICTCHITUHN
U CpeJCTBa TBO
WJITU UX 4aCTH
Bonpocsk! a1st 3amuTthl
YerpoicTBo MPAKTUYECKUX paboT 109
AIEKTPUUYECKUX CETEH (cobecemoBanue)
[1K,.-1. Cnocoben
OCYILECTBIIATE TectupoBanue 90
MOHMTOPHHI Bonpock! a1s 3amuthl
PacqéTBI SHGKTpI/I‘ICCKI/IX TCXHUYCCKOI'O COCTOSSHUS HpaKTquCKI/IX pa60T 44
ceTei 00opynoBaHus (cobecemoBanue)
MOJICTAaHIIU I
. TectupoBanue 60
ANEKTPUIECKUX CETEH
Bomnpocs! 115 3amThI
Kypcosas pabota KYypCOBOI pabOThI 21

(cobecenoBanue)

1 OHEHOYHBIE MATEPHUAJIbI, HEOBXOJNMBIE
JJIs1 OHEHKHW 3HAHUU, YMEHHNU U HABBIKOB JEATEJBHOCTHU
B NPOIECCE OCBOEHUSA JUCIUIIJIMHBbI

Tabnuua 2 — @opMupyemble KOMIIETCHIIUN

KOI[ 1 HAUMCHOBAHUC
KOMIICTCHIIUN

Kon n HaumeHoBaHue UHIMKATOpa
JOCTUKEHHSI KOMIIETEHIIUH (YacTH
KOMITETCHITIH)

O1eHOYHBIC MaTEepHAITBI
U Cpe/icTBa

Moayas 1.

YCTpoiicTBO JIEKTPUUYECKHUX ceTeil

U-1rkoe-1  OcymiecTBAsIET MOHUTOPUHT
TEXHUUYECKOTO COCTOSIHHS 000PYI0BaHUS

Bomnpocs! 11 3ammThl
NPaKTUYECKUX paboT

. . cobecenoBanne
[K,-1. Cnocoben MOJCTAHILINM JIEKTPUYECKHUX CEeTEn (T A )
OCYILECTBIISATh CCTMPOBAHHUC
MOHHUTOPHHT Moayans 2.
TEXHUYECKOTO PacuyéThl JJICKTPHYECKHX CeTeH
COCTOsIHUA Bomnpocs! 1 3ammrsl
060py10BaHHs N/-11koee-1 OcyliecTBisieT MOHUTOPUHT paKTHIGCKHX paboT
TIOCTAHIIMIH TEXHHUYECKOTO COCTOSIHUS 000PYI0BaHUS (cobeceoBaHe)
AIIEKTPHUYCCKUX CeTeH MOJCTAHIINI JIEKTPUUECKUX CETEH Tectnposanmue

KypcoBas paGora

N/-11koee-1 OcyliecTBiIsieT MOHUTOPUHT
TEXHUYECKOT'O COCTOSHUS 000py10BaHHS
MOJICTAHIIMI DJICKTPUYECKUX CETEN

Bomnpocs! 11 3ammThl
KypCOBOH pabOThI
(cobecenoBanue)




OuneHouyHbIe MaTepUaJIbI U CPeCTBA /sl IPOBEPKH
c(hopMUpPOBAHHOCTH KOMIIETEHIM I

Mopayasb 1. YcTpoiicTBO 3J1eKTPHUYECKUX ceTei

3ammuTa NpakTuYecKux padbor
Bonpocwt onsa cobecedosanus

«O0omue cBeleHus 00 DJIeKTPHIECKHX CEeTIAX)

Obdwue ceedenusn o cucmeme 31eKMPOCHADIHCEHUA

[TosicHuTE TEPMUH 21€KMPOCHAbICEHUE.

[TosicHUTE TEPMUH cucmema 21eKmpoCcHaAOICeHUs.

[TosicHUTE TEPMUH HOMUHAILHOE HANPAJICEHUE.

Ha xakue kj1acchl HOMUHAJIBHBIX HaNPSYKEHUI pazJeNsitoT 3J€KTPOYyCTAHOBKH?

[To kakuM nmpU3HAKaM KJIacCU(UIUPYIOT FNEKTPHUUECKUE CETU?

[TpuBenuTe KIacCUPUKALUIO AMEKTPUUECKUX CETEH M0 OXBAaThIBAEMON TEPPUTOPHH.

M3 KakuX OCHOBHBIX 3JIEMEHTOB COCTOMUT CHCTEMa 3JIEKTPOCHAOKEHUS?
Ilokazamenu Kauyecmea 3.1eKMPUYECKOIl IHEPZUL

1. Yto moHuMaeTcs noJ TEpPMUHOM KA4ecmeo 1eKmpudeckol sHepauu’?

2. Kakne mokazaTenn KauyecTBa HOPMHPYIOTCI B COOTBETCTBHE C TOCYJIapCTBEHHBIM
cTaHgapToM?
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3. Uro Ha3bpIBaeTCsl OTKJIOHEHUEM HAIPsDKEHUS, KaK €ro paccumTaTb U B KakuxX Ipenenax
HOPMHPYETCS IOKa3aTelb?

4. Uro Ha3bIBaeTCs OTKJIOHEHHMEM 4YacTOThl, KaK €ro paccuuTaTb U B KakKUX Ipejaenax
HOPMHPYETCS TOKa3aTelb?

5. TlosicHuTe, B KaKUX CIIydasx BO3ZHUKACT HANPsHKEHHE 00paTHOW MOCIEeI0BATEIbHOCTH?

6. IlosicHuTe, B KaKuX CiIy4dasiX BO3HUKAET HAMPSHKEHUE HYJIEBOU MOCIEI0BATEIIbHOCTH ?

7. B xakux npenenax HOPMUPYIOTCS K03(pPUIIMEHTH HECUMMETPHH 110 HATIPSDKEHUSIM 00paTHOM
Y HYJIEBOU MOCIE0BATEIBHOCTEMN?

«OCHOBHBIE JIEeMEHThI DJEKTPHUYECKHX CeTei»

Obuwgue ceedenus 0 TUHUAX ITIEKMPonepeoavu

[losicHuTE TEPMUH 1UHUA dIEKMPOnepeoayu.
CKOJIBKO METPOB COCTABJISET JJIMHA MTPOJIETA ITPU PA3IIMYHOM KJIACCE HANIPSHKEHUS ?
Uro sBIIsSIETCS] OCHOBHBIMHU 3JIEMEHTAMU JIMHUU BO3YIIHON AJIEKTpoIepesaun?
[IpuBeauTe U NOSACHUTE KIACCUPHUKAIIUIO OTIOP.
CKOJIBKO COCTaBIISIET CPOK CITYKObI OTIOP Pa3INYHbBIX THIIOB?
[IpuBenuTe u mosicHUTE Kiaccu(PHUKAIMIO TUHEWHON apMaTyphl.
[TpuBeauTe U MOSCHUTE KIACCHPUKAIIUIO U30JISTOPOB.
Kak onpenenuTs Ki1acc HapsKEHUs TMHUU IO KOJIMYECTBY U30JISITOPOB?
[TpuBeauTe M MOACHUTE KIACCH(PHUKAIIUIO TIPOBOJIOB.

10. Kakue TpeOOBaHUS MPEIBSABIAIOTCS K MPOKIAIKE BO3AYIIHBIX JIMHUW 3JIEKTpONepenadn
HanpspkeHuem 0,38...10 kB?

11. TlpuBeauTe OCHOBHbBIEC XapAKTEPUCTUKH MPOJIETA IMHUM JICKTPONIEPEIAUH.

12. Pacumdpyiite mapku npoBosioB A-95, AC-120, CUIT2A-3x35+54,4+2x16.

13. TlpuBeaute nmpenmyiecTBa nmpoBoaoB Mapku CHUIIL.

14. CKOIBKO COCTaBJSIET JJIMHA MPOJIETa BO3AYLIHBIX JIMHUM 3JEKTponepenadd s pa3HbIX
KJIACCOB HAIPSKEHUIN?

15. UYro sBIsIeTCSI OCHOBHBIMU dJIEMEHTaMH KaOeNbHOU JTMHHUH dJIeKTponepeaadn’?

16. TlosicHUTE TEPMHH 21eKmpudecKuil Kaben.
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17. TloscHUTE TEPMUH KabenbHas TUHUA 21eKMpPonepeoayu.

18. Kakue tpeboBanus npeabssisitores [IYD k nmpokianke kabeneit?

19. 3apucyiite u nosgcaute T-o0pa3Hyro cxemy 3amernenust JIDII.

20. 3apucyiite u noscuute [1-o6pasnyro cxemy 3amemnienus JIDII.

21. YT0 Takoe OMUYECKOE COMPOTHUBIIEHUE, YEM OHO OTIMYAETCS OT aKTUBHOTO?

22. Kak paccuuTaTh aKTUBHOE M pPEakTHMBHOE CONpOTHUBIeHHME IpoBoHuka JIDII B ycnoBusx
SKCIUTyaTaIuu?

23. Ot 4ero 3aBUCUT PEaKTUBHOE CONPOTUBIIEHUE NpoBogHUKa JIDII?

24. Kak onpenensiercs yaenabHasi EMKOCTb (pa3bl?

25. Kak onpenensiercs 3apsiiHast MOIHOCTb JIDIT?

Obowue ceedenusn 0 mpancgopmamopax u mpanc@opmamopHvix nOOCMAHUUAX

1. IIpuBenute knaccuuKkauio TpaHCPOPMATOPOB.
2. Yo 3ammdpoBaHO B Mapke TpaHcpopmaTopa?
3. TlosicHuTe, Ha YTO yKa3bIBAIOT pas3IMuHble OYKBBI B Mapke TpaHchopmaTopa.
4. Uro Ha3pIBaeTCA TpaHC(HOPMATOPHON MOICTAHIIUECH?
5. Ilo kakuM nmpU3HAKaM KJIacCU(PUIUPYIOT TpaHC(HOPMATOPHBIEC OICTAHLUU?
6. IlpuBenure knaccupukanuio TpaHCHOPMATOPHBIX MOJICTAHIINH 110 TUITY UCTIOTHEHUSI.
7. 3apucyiite u nosicaure T-oOpasHyto cxeMy (a3bl TpaHchopmaTopa.
8. Kak onpenennuTts akTHBHOE, PEAKTHBHOE U TIOJHOE COMPOTUBIICHHUS TpaHCPopmaTopa?
9. Yro nmoka3pIBaeT HAIPSKEHHE KPOTKOTO 3aMbIKaHUs?
«Pesxknmbl padoThl HEeHTPAaJIeH ceTei»
1. Yrto mompazymeBaeTcs MO/ HEUTPAIBIO JIEKTPOYCTAHOBKU?
2. Ha xakue Tumsl HeiiTpasielt pa3fensioT JIEKTPOYCTaHOBKU?
3. C kakuMuU THIIaMU HEUTpajel paboTaloT 31ekTpoycTanoBku 10 1000 B?
4. C xakuMu TUIIAMU HEHUTpasiel paboTarOT 3JEKTPOyCTaHOBKH 6...110 kB?
5. Yem 00ycioBieH pexuM padoThl HeHTpanen?
6. IlosicHuTe, YTO O3HAUYaAeT INIyX03a3eMJIEHHAs HEUTPadb M MPHU KaKUX KilaccaxX HampshKeHUs

€€ MPUMEHSIOT.

7. TlosicHuTe, 4YTO O3HAYaeT M3O0JUPOBAHHA HEUTpaldb W MPHU KAKUX KJlaccax HampsHKEHUs e€
IPUMEHSIOT.

8. IlosicHuTte, 4TO O3HAUYaET KOMIIEHCUPOBaHHAsI HEUTPAJIb U B KAKUX CIIydasx e€ MPUMEHSIOT.

9. Tlosicaute, uTto oO3HadaeT 3(p(eKTUBHO-3a3eMJIEHHAS HEUTpajdb W B KaKuUX cCiydasx eé
MPUMEHSIOT.

10. Kak opraHusyeTcst B CUCTEME JIEKTPOCHA0KEHUS U30IMPOBaHHAs HEHTpaib?

11. Kak opranusyercs B CHCTEME JIEKTPOCHAOKEHUS TITyX03a3eMIIEHHAS HEUTpasb?

12. Kak opraHusyeTcs B CUCTEME JIEKTPOCHa0KeHus 3 (heKTUBHO-3a3eMIIEHHAS HEUTPAIIh?

13. Kak opranusyercs B CHCTEME JIEKTPOCHAOKECHHSI KOMIIEHCHPOBaHHAsI HEUTpaIh?

«IIpoeKkTHpPOBaHUE CHCTEM JJIEKTPOCHADKEHHU

1. Kakue TpeGoBaHMs NPEIBSBISIOT K YIEKTPUIECKUM CETSIM?

2. 3apucyiTe U MOSCHUTE KJIACCH(PUKAIMIO TTOICTAHIIMM 110 CXeMaM MPUCOCTUHCHUS.

3. 3apucyiite U NOSACHUTE KOH(UTYPALUIO HEPA3BETBICHHBIX U PA3BETBIEHHBIX AIIEKTPUUECKUX
CETEH.

4. 3apucyiiTe ¥ TOACHUTE KOH(MUTYpAaLMIO MarucTpajbHBIX HEPEe3epBAPOBAHHBIX U
PE3epPBUPOBAHHBIX MEKTPUUECKUX CETEH.

5. 3apucyiite U NosICHUTE cxeMy OJIOK JTHMHUS — TpaHchopMaTop.

6. 3apucyiite U nosicHUTE KOHQUIYpalUI0 3aMKHYTBIX U CJIO0XKHOMNETJIEBBIX JJIEKTPUYECKHX
ceTel.




«IDIEeKTPHUYECKHE HATPV3KH CeJIbCKOX03AHCTBEHHLIX OTPEOUTEIei»

~

[TosicHuTE TEPMUH 21€KMPONPUEMHUK.

[TosicHuTe TEPMHUH nOomMpedUmensb 1eKmpudecKoll IHepUuU.

3. Ha xakue KaTeropuu mo HaAEKHOCTH PA3IEISIOTCA SJIECKTPONPUEMHUKA B COOTBETCTBUU C
[1yo?

]
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Kakue tpeboBanus npeabsasiset [1YD k anexkTponpruéMHUKaM pa3HbIX KaTeropuii?
Kakue TpeGoBaHMs MPeIbABIAIOT K HOTPEOUTENIM 0COO0H KaTeropuu?
I'paghuxu nacpyzox nompeoumeneii
Kakue Byl rpa)ukoB Harpy30k pazianyaroT?
Jlnst kKakuxX peXXKUMHBIX JTHEH cTpoAT rpadMKu Harpy30K Ha MOJCTaHLIMAX ?
Kak cTpourcs rpaguk Harpy3Kku 10 IpOJOJIKUTEIBHOCTH?
C kako¥ 1eNbI0 CTPOATCS CYTOUHbIE TpaUKK HArPy30K?
C xakoil Lenbto CTPOUTCs IrpapuK HArpy3KU MO NPOJOJIKUTEIBHOCTH B TEUEHHE To/1a?
[TosicHUTE TEPMUH 8pems UChOIb30BAHUS MAKCUMANLHOU HAZPY3KU.
Onpedenenue nazpy3ok nompebdumereii
[TosicHuTe, KakKe CylIEeCTBYIOT METO/IbI pacuéTa MOITHOCTEN Ha y4acTKaxX CeTH?
B uém cyTh MeToza pacuéra MoIHOCTEN 10 K03 puLmeHTaM 0 JHOBPEMEHHOCTH?
B uém cyTh MeToa pacuéTa MoIIHOCTEN 110 HagOaBKaM?
4. IlpuBenure mnpumep pacuéra MourHocTed Ha yuactkax JIOII mo koadduumentam
OJIHOBPEMEHHOCTH U HaJ[0aBKaM.
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«IloTepy MOIITHOCTH M DHEPIrUH B YJIEKTPUIECKUX CETAX.
BexTopHas xmarpamma JIDID»

IHlomepu mowgnocmu u snepeuu 6 JI

Ot yero 3aBucAT notepu MomHoctu B JIDII?
CKOJIBKO MPOLIEHTOB U3 OOIIETOo YKcia MOTeph dHepruu npuxoaurcs Ha JIDII?
[TosicHuTe TEXHUYECKHE MEPOIIPUSITHUS 10 CHIYKEHUIO IOTEPh SJIEKTPOIHEPTUH.
ITosicHuTe OpraHU3alMOHHBIE MEPOTIPUATHS IO CHIXKEHHUIO NTOTEPD AIEKTPOIHEPTUH.
Kak paccunrtsiBatotrcst motepu MoHocTu B JIDII?
Kakumu merogamMu mpou3BoauTCs pacd€T noreps 3Hepruu B JIDII?
[Tosicuute MeTo1 onpezeNeHus: HOTeph SHEPTUU IO CPEeTHEKBAAPATUUHON MOIITHOCTH.
ITosicaute MeTo1 onpeAeeHus IOTEPb SHEPTUU IO BpEMEHN MAKCUMAJIbHBIX ITOTEPD.
[TosicHUTE TEPMUH 8peMs MAKCUMATILHBIX NOMEPD.

Ilomepu mownocmu u Inepzuu 6 mpancgopmamopax
W3 kakuX COCTaBIIAIOIINX CKJIABIBAIOTCS MIOTEPU MOIIIHOCTH B TpaHchopmaTope?
[Tosicuute, OT 4ero 3aBUCAT MOTEPU B MarHUTOIIPOBOAE?
[TosicHuTe, OT Yero 3aBUCAT MOTEPH B OOMOTKax TpaHcpopmaropa?

4. Kak ompenenuts NMOTEpH MOLIHOCTH JUIS HECKOJBKHUX TpaHc()OpMaTOpoB padOTAIONIMX B
napasiens?
5. Kax ompenenuTs MOTepu SHEPTHH B TEUEHHUE rofia /Ui TpaHchopmaropa?
Bexmopuasa ouazpamma JIIIT

M3 KakuX COCTaBISIOIINX CKIIAIbIBACTCS HANPsDKEHUE Y OTpeouTens?
[TosicHuTE TEPMUH nOMeEPs HANPAHCEHUSL.
[TosicHuTE TEPMUH nAOeHUEe HANPAHNCEHUS.
[TosicHuTE TEPMUH OMKIOHEHUE HANPAHCEHU.
3apucyiite U NOSICHUTE IOCTPOEHUE BEKTOPHOM nuarpammsl JIOII.
OT 4ero 3aBUCHUT yIroJl MEXIy TOKOM M HampsbkeHreM B Hadasie JIOIT?
Kak paccuurars norepu Hanpsoxenus B JIOII?
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Onpeodenenue omK10OHeHUA HANPAIICEHUA Y nompedumeneil

. Jlns KakuX pe’KMMOB U KaKuX NOTpeOUTeNel onpeaenseTcs OTKIOHEHHE HalpsKeHNs?
. B kakux npeznenax HOpMUPYETCS BEIMUMHA OTKIIOHEHUSI HANIPSHKEHUS?
. 3apucyiiTe U NOSICHUTE IOCTPOECHUE AUAarpaMMbl OTKJIOHEHHS HAIIPSKEHUS.
. Kakum 06pazom perynupyercst HanpspkeHHe y oTpeOuTeseit Ha moAcTaHIun?

5. losicaute Ha3zHayenue yctpoiictBa [IbB, Ha kakux TpaHc(hOPMATOPHBIX MOJACTAHIMSIX OHO
npuMeHsercs?

6. Ilosicaure Ha3HaueHue yctpoiictBa PIIH, Ha kakux TpaHC(hOpPMATOPHBIX MOJACTaHLHUAX OHO
npuMeHsercs?

AW =

Komnvromepnoe mecmupoeanue (TCk)

«Obuwue ceederuss 00 INEKMPULECKUX CeTAXY

Buvibepume 00un npasuibHulil apuanm omeema

IToa TepMUHOM 3JIEKTPOCHAGKEHUE TIOHUMAETCS:

COBOKYITHOCTb 3JIEKTPOYCTaHOBOK, MPEAHA3HAUYCHHBIX JJIs1 00ecreueHus norpedureneit
ANEKTPUYECKON SJHEPTUU

obecrnieyeHrne MOTpeOUTENEH SMEKTPUUECKON SJHEPTUN OT IHEPTOCUCTEMBI

+obecnieueHue noTpeduTeNel AEKTPUIECKON IHEPTUEH

COBOKYITHOCTb 3JIEKTPOYCTaHOBOK 3JIEKTPHUUECKHUX CTAHIIMIA U IEKTPUIECKUX CETeH SHEPrOCHCTEMbI
Paccrosinne mexay onopamu B cetu 0,38 kB cocraBaser:

+25..40 m

50..70 m

10...20 m

100...200 m

OTkJI0HEeHHEe YaCTOTHI B pado4eM pekuMe J0NYyCKaeTcsl B Ipeaesax:

++0,4 '

+1 I'g

211

+5T'g

ITog TepMHUHOM HOMHUHAJIbHOE HATIPSIZKEHUE OHUMAETCS:

HanpsbxeHnue, KoTopoe MOYHO M0/1aBaTh Ha 3JIEKTPOYCTAHOBKY

+HanpsHKeHHe, Ha KOTOPOE CIIPOEKTUPOBAHA CETh WM 000pyIOBaHHE M K KOTOPOMY OTHOCST UX
paboune xapaKTepUCTUKH

Hanpsixenue, KoTopoe MOKHO MOAaBaTh Ha AJIEKTPOYCTAHOBKY B JUIMTEIIBHOM PEXKUME

mo00e HampsDKeHHE oOecnieurBaroiee padboTy EeKTPOYCTaHOBKH

3HavyeHus Ko3(pPuuMeHTa HECUMMETPHH M0 HANPSIKEHUIO HYJIEBOH MOCJIe10BaATEJIbHOCTH He
JMOJIKHBI PEBbIIATH:

1%

+4%

5%

10%

3HavyeHus Ko3ppuuMeHTa HECUMMETPHH M0 HANPSIXKEHUI0 00PATHOM MOCJ/1e10BATEJILHOCTH He
JMOJIKHBI PEBbIIATH:

1%

+4%

5%

10%



Ilox TepMuHOM cHcTEMA JIEKTPOCHAOKEHUS MOHUMACTCS:

+COBOKYITHOCTB 3JIEKTPOYCTaHOBOK, ITPeIHA3HAYEHHBIX JIJIs oOecrneueHus: norpedurenei
AIEKTPUYECKON SJHEPTUU

obecrneyeHne MOTpeduTeNeil SMEKTPUIECKON SJHEPTUN OT SHEPTOCUCTEMBI,

obecrieueHne nMoTpeduTenet AMEKTPUIECCKON SHEpTUei

COBOKYITHOCTb 3JIEKTPOYCTaHOBOK 3JIEKTPUUECKUX CTAHLIMN U DJIEKTPUUECKUX CETEN SHEPrOCUCTEMBI
Kak Ha3bIBaeTcs JIMHNS, MUTAIOLIAS PAJ TPAHC(POPMATOPHBIX MOJACTAHIMI WM BBOABI K
3JIEKTPOYCTAHOBKAM moTpeduTtesieit?

KonbsneBast muausg

3aMKHyTas JTUHUS

+PacnpenenurenbHas JTUHAS

I'maBHas nmuHKUA

Kak neasit cetn mo poay Toka?

+IlepeMEeHHOro 1 MOCTOSIHHOTO

MakcuManbHOTO U MUHUMAJIBHOTO

HomunanbHoro u gpaxtudeckoro

['enepaTopHOro u albTEpHATUBHOTO

KakoBa MmakcumanbHas NpoTsizkeHHOCTh TuHUH 0,38xB?

5 kM

16..25 km

+2 km

40..60 xm

Kaxkoii maTepuaJ He McnosIb3yeTcsl VIS H3rOTOBJICHUS U30JISITOPOB?

Crekiio

®Dapdop

[Tomumep

+ATIOMUHUN

Bovibepume HecKOIbKO NPABUTLHBIX 8APUAHIOE OMEEMa

K pacnpeneanTe/JbHBIM CETAM OTHOCSITCSI CETH € KJIACCOM HANPSIZKEHHUsI:
+ 1o 1 kB (50%)

+ 6-35 kB (50%)

110-220 xB

330-750 xB

«OcHogHble d1eMeHmbl NEKMPUYECKUX cemeily

Buvibepume ooun npasunvhulil 6apuanm omeema

KaxoBa momnocts Tpancpopmaropa TMH-2500/110-Y1?

110 kBA

+2500 kBA

1 kBA

2610 kBA

KakoBo HanpsiskeHue 00MOTKHM BbICHIero HanpsizkeHus1 Tpancgopmaropa TC3-100/10-Y3?
100 kB

+10 kB

3 kB

113 kB

KoanuyectBo ¢a3nbix nposoaHukos B nposoge CUII2A 31170+11170+2116 paBHO:

3

4

5

+6

B cesibckoi MECTHOCTH HA BO3AYIIHBIX JHHHMAX 0,38 kKB NpuMeHsAI0T Hen30/1MPOBAHHbIE
npoBoJa



AIIOMUHHUEBBIE
CTajeaIlOMUHEBbBIE

MeIHbIE

+CUII

IIpu pacuyerax cereii 0,38 kB unaykTnBHOE conporusaenne BJI M0KHO IPUHATH PABHBIM:
0,03 Om/xkm

+0,3 OM/KkM

3 OM/km

30 Om/xMm

MouiHocTH NePBUYHONH M BTOPUUYHOI 00MOTOK CHJI0BOT0 TpaHchopMaTopa OTIUYAIOTCH:

B IISITh pa3

Ha K03 PUIMEHT TpaHcHopMaIiH

+0HH MPHUOIU3UTEIBHO PaBHBI

3aBUCHUT OT MapKu TpaHcopmaTtopa

PeakTtuBHOe conporuBiaeHue nposoaos JIJII B Hauboab1IeH cTeNeHH 3aBUCHUT OT:

+ paccTosiHusg MEXIy MPOBOAAMHU

COIPOTHUBIICHUS U30JIALUN

pPacCTOsIHUSA 0 3eMIIH

CEYeHHUs MPoBOAA

TM-110/10 paciiugpoBbIBaeTCHa:

TpaHchopMaTop ¢ MaciIeHbIM OXJIakaeHueM HarpsbkenueM 110 kB nva 10 kB

TpaHncGopMaTop ¢ MacIeHbIM OXJaxaeHneM HanpsbkenueM 110 B va 10 B

+TpaHcpopMaTOp C MACIEHBIM OXJIaXKIEHUEM MoIHast MOITHOCTH 110 kB HanpskeHue Ha NepBUYHOMN
cropone 10 kB

TparcopmaTop Tpexda3Hblii ¢ MaCIEHBIM OXJIAXKICHUEM ToiTHast MonTHOCTh 110 kBA HanpspbkeHue Ha
BbIcHIel ctopoHe 10 kB

Kaxos nnana3on peryauposanusi PITH na tpancdopmartopax ¢ BpiciunM Hanpsikenuem 110
kB?

+5%1,78%

++9x1,78%

+5%1,5%

+10x1,5%

Kaxos nuana3on peryauposanusi PITH na tpancdopmartopax ¢ BoICIIMM Hanpsikenuem 220
kB?

+5%1,78%

++8%1,5%

+5%1,5%

+9x1,5%

MapkupoBKa CHJI0BOI0 KadeJisi COCTOMT U3 CBeJeHUIl:

MaTepua JKUJIbl, MaTepral U30JSILIUH KT

MaTepua MOsSICHOM W3OJISAINH, THUI 3aIIUTHON 000JI0UKH

HOMUHAJIbHOE HANPS)KEHNUE

+BCE BBILICIEPEYUCIICHHOE

K Tunmam noactaHumii o Mx MoJIOKEHHIO B CeTH BbICIIET0 HANPSIKEHUSI He OTHOCATCS:
TYIHKOBast

OTBETBUTEIIbHASA

nepexoHas

+MarucTpajbHas



YaejbHOe HHAYKTHBHOE CONPOTHBJICHHE IIPOBOI0B BO3AYILIHOM JUHHUH JJICKTPONepeaaYd MAPKH
A ompenensiercsi, B OCHOBHOM:

IUIOTHOCTBIO MPOXOJAIIET0 IO HUM TOKa

+paccTosiHUEM MEX]ly IPOBOJAMU JIMHUHU

JUaMETPOM MPOBOJOB JIMHUU

OTHOCHUTEJILHOM MarHUTHON IIPOHUIIAEMOCTBIO MaTepHasa MpoBOIOB
Omnopsl BJIDII no TexHu4ecKOMY Ha3HAYEHHMIO Pa3e/ISIl0OTCS Ha:
IPOXO/HbIE, aHKEPHBIE, MAarUCTPAIbHbIE

+KOHILIEBBIE, [IOBOPOTHBIE, IPOMEKYTOUHBIE

JEpEBSIHHBIE, JKe1€300€TOHHbIE, METANINYECKUE

BCE€ OTBETHI BEPHBI

Omnopsi BJIDJII no maTepuany pas3iesisiloOTcs Ha:

IIPOXO/IHBIE, AaHKEPHBIE, MarUCTPAJIbHBIC

KOHIIEBBIE, IOBOPOTHBIE, IPOMEKYTOUHbBIE

+IepeBsIHHBIC, )KeNe300€TOHHBIE, METAJUTHYECKUE

BCE OTBETHI BEPHBI

MoOIHOCTH NEPBUYHOM M BTOPUYHOH 00MOTOK TpaHcGopMaTOopa OTIMYAKOTCSH:
B IITh pa3

Ha K03 GUIHMeHT TpaHchopmanun

+OHU NPUOIU3UTETHFHO PaBHBI

3aBHCHUT OT MapKu TpaHchopmaropa

KoHnueBas onopa ycraHaBJINBaeTCH:

+B HavaJie ¥ B KOHILIE JIMHUU

Ha OTBETBJICHUSX JTUHUU

BO BCEX MEPEUNCIIEHHBIX CIIydasx

Ha MOCTax

Buvibepume HeckoIbKO NPABUNbHBIX 6APUAHIMOE OMEemda

AHKepHBbIE ONOPHI...

+ycTaHaBIMBAIOT B MECTaX U3MEHEHMSI HAIIPaBJIEHUs BO3yIIHOM 1uHuM (33%)
+COoOpy’KaloT MpH Nepexoaax uepe3 peku u ymenss (33%)

3aKpEIUISIOT )KECTKO U PACCUUTHIBAIOT HA OOPBIB YaCTH MPOBOIOB
+CoOpyXKaroT MpU Nepexoaax yepes xeneznsle goporu (33%)

«Pesicumovt pabomul Heumpaneu cemeuny

Buvibepume ooun npasunvhulil 6apuanm omeema

Kakoii Tun HeiiTpasu sy1ekrpuyeckoii cetu 0,38 kB?

+I'myxo3a3emMieHHasi HEUTpaib

W3onnpoBanHas HEUTpaIb

KoMneHncupoBaHHas HEUTpasib

Cetp 0,38 kB He nmeer HelTpan

Kakoii Tun HelTpaJIm MCNOJIb3YeT JJIeKTPpUUYecKas ceTh HanpskeHueM Bbie 1000B ¢ 6oabmum
TOKOM 3aMbIKaHHs Ha 3eMJII0 (cBbimne S00A)?

+I'myxo03a3emieHHas HEUTPAJIb

N3omupoBaHHas HEUTpaJIb

KomneHncupoBanHas HEUTpaib

W3onnpoBaHHas NIy KOMIIEHCHPOBAaHHAsl HEUTpallb

C xakuM noBpexk/AeHueM ceThb ¢ M30JIUPOBAHHON HEMTPAJIbI0O MOKeT padoTaTh VINTEJIbHOE
BpeMs?

OO0pbIB hazHOTO POBOIA

+IloBpexxeHHas U30IALUs OHOM (a3bl

Mexdaznoe KOpOTKOE 3aMbIKaHUE

3amMbIKaHUE HA 3EMITIO

HeiiTpaab Ha3bIBalOT KOMIIEHCHPOBAHHOM, KOIr/AAa:



HyJIeBasl TOUKA HEUTPAJIM UMEET HENOCPEACTBEHHOE COEMHEHHE C 3eMIIEH

HyJIE€Basi TOUKA HEUTPaAJIM COEIMHEHA C 3eMJIEN Yyepe3 pa3psIHUK

HyJIEBasl TOUKA HEUTPAJIM COEIMHEHA C 3€MJIEN Yepe3 TOKOOTPAHUYUBAIOIIUN PEAKTOP

+ HyJeBas TOUYKa HEUTpaJIM COEAMHEHA C 3eMJIEN Yepe3 1yroracuTeIbHbIA PEakTop
HMcKyccTBEHHYIO HYJIEBYIO TOUYKY B CETH € M30JJMPOBAHHON HEMTPAJIBIO CO31AI0T C LEJIbIO:
BO3MO>KHOCTH KOMIIEHCALIUSI MHIYKTUBHOM cocTaBisioniei Toka B JIDII

paboThl yCTPOMCTB CUTHANTM3ALIMY 3aMbIKAHUS Ha 3EMITIO

+ KOMITEHCAIM1 EMKOCTHBIX TOKOB 3aMbIKaHMsI Ha 3€MJTIO

BbIPAaBHUBAHUS HANPSHKEHUH (a3 OTHOCUTEIHHO 3eMIIU

U1 KoMIIeHCAlH TOKOB 3aMBIKAHHUA HA 3€MJII0 B CETHAX ¢ H30JTUPOBAHHON HEHTPAJIbLIO
NPUMEHAIOT:

OTPaHUYUTENb MIEPEHANPSKEHUS

TOKOOIPAaHUYHUBAIOIIUNA PEAKTOP

+ yroracuUTeNbHBIA PEAKTOP

pa3psIHUK

JddexTrBHOE 3a3eMIICHHE HEHTPAJIHM 03HAYACT:

HEUTpAJIb COEIMHEHA C 36MJIEN YePE3 TOKOOTPAHUYUBAOLIUNA PEAKTOP

HEUTpaJIb UMEET HEMOCPEICTBEHHYIO CBSA3b B 3€MJIEN

HEUTpAJIb COCIMHEHA C 3eMJIEN Yepe3 pa3beIMHUTEND

+ HelTpasnk, COeNMHEHHAS ¢ 3eMJIEHN uepe3 pa3psAIHUK WM OTPAHUYUTENb ePEeHANPSKEHUS
Cetn 110 kB u BbillIe padoTaT:

C TIIyXUM 3a3€MJIEHUEM HEUTpasu

¢ 9QEeKTUBHBIM 3a3eMJICHUEM HEUTpaiu

+ ¢ rmyxuM U 3 (PEeKTUBHBIM 3a3eMIICHHEM HEUTPaH

C KOMIIEHCUPOBAaHHON HEUTPAIIBIO

Ceabckne cetn 0,38 kB yamie Bcero padorarr:

+ C IIIyXUM 3a3€MJICHUEM HEUTpaJIH

C M30JIMPOBAHHOMN HEUTPAJIBIO

¢ 3¢ pexkTUBHBIM 3a3eMIICHHEM HEUTpal

C KOMIIEHCUPOBAaHHON HEUTPAIIBIO

Cetn 6...35 kB B Poccun padoraror:

C U30JIMPOBAHHON HEUTPAJIBIO

C M30JINPOBAHHON HEUTPAJIBIO

+ C U30JIMPOBAHHOW U KOMIIECHCUPOBAHHOW HEUTPAJIbIO

¢ 93¢ PEKTUBHBIM 3a3eMJICHUEM HEUTpan

B cersix 110 kB ¢ 3¢ PexTuBHO 3a3eMJIEHHOI HEHTPAJIBLIO HYJIEBYI0 TOUKY TPaHCcGOPMaTOpPOB
3alUIIAI0T MOCPEACTBOM:

peakropa

BBIKJIFOUATEIIEH BBICOKOTO HAIIPSKEHUS

+ paspsagHUuKa

pa3beIMHUTENS

Yactsb HeliTpasei TpancpopmaTopoB B ceTax 110 kB pa3zemusiior ¢ neasio:

+ CHMXeHHs TOKa oiHO(a3HOTOo 10 BenmumuuHbl 60% Tpéxdaznoro K3

yBEJIMUYEHUS CpOKa CIIyk0bl TpaHchopmaTopa

3alUThl OTpedUTENneH

C LIeTIbI0 YBEIMYeHHs ToKa onHodazHoro K3

Komnencanuio Toka 3aMbIKaHUSI HA 3¢MJII0 B CETH C H30JIMPOBAHHON HEHTPAJIbIO BHINOJIHSAIOT C
HeJbI0:

YMEHBIIICHUS BO3JICHCTBUE TOKA HA 000pYyI0BaHUE

BBIPOBHSATH HANpsKEHUS (a3 OTHOCUTENLHO 3eMIIU

+ YMEHBIIICHHUS BO3/ICHCTBHE TOKA HA 00OPYAOBAaHHE B MECTE 3aMbIKaHHUs

obecrnieueHns HOpMaJIbHOU PabOTHI MOTpedUTeNei

JonycTuMasi BeJIMYHHA TOKA 3aMbIKAHHA HA 3eMJII0 B ceTH 6...35 kB ¢ :xej1e300eTOHHBIMHU
OIIOpaMM COCTABJIsIeT:

SA



15 A

+10A

20 A

EMKoOCTH (pa3HOr0 NMPOBOAa OTHOCHTEIBLHO 3eMJIH 3aBHCHT OT:

AKTUBHOT'O COIPOTUBIICHUS MPOBOJA

nepeaBaeMoi MOIIHOCTH

+ JUTMHEI IIPOBOJA

HaJIMYUS U30JIALNN IPOBOJA

Yro nckiI0YaeT riyxoe 3a3eMJaeHue HelTpaau?

OO0psIB IpoBOJIA

+3HauuTEIbHOE MPEBBILIEHNE HOMUHAIBHOTO HAMPSKEHUS 110 OTHOILIEHHUIO K 3eMIIE
3HAYUTEIILHOE YMEHBIICHNE HOMUHAJIBHOTO HANPSKEHMS 110 OTHOILIEHUIO K 3eMIIE

ABapuu cetu

C 4yeM cOeMHSIIOT KOPILYCa 3JIEKTPONPHMEMHHUKOB B CJIy4yae OPraHu3auuu ceTH ¢ TUIIOM
3azemiienus TN-S TN-C-S?

+C HyJ€BBIM 3alUTHBIM IPOBOAHUKOM PE

C HyJeBbIM pabOYuM NPOBOJIHUKOM N

C ¢azupiM npoBogoM C

C kopmycaMu oCTalbHBIM JIEKTPONPUEMHUKOB

Yro siBasieTcs 00513aTeJIbHBIM B IATHIPOBOAHBIX ceTAX A0 1000B ¢ riyxo3zazemiieHHoit
HelTpaIb?

Hanuune onHoda3HbIX IPUEMHUKOB

+¥YcTaHOBKa yCTPOMCTB 3aIIMTHOTO OTKIOYEHHUS

VYcTaHOBKA CUETUMKOB 3JEKTPOIHEPTHH Y TOTpeduTeneit

Hanunune npomMeXyTOUHBIX ONOp Ha MyTHU CJIEIOBaHUS JTUHUU

YTo npoucXoauT ¢ TOKOM B MUTAIOLIEH ceTH NPH KOPOTKOM 3aMbIKaHUH ()a3bl HA HOJIb B CETH C
rJIyX03a3eMJIeHHOW HeHTpaibio?

+Tok yBenuuuBaeTcs

Tox ymeHsb1aercs

Tox He u3MeHseTcs

Tok cTaHOBUTCS paBHBIM HYJIIO

Y10 npoucXoauT ¢ HANPSIKEHHEM 110 OTHOLICHHIO K 3eMJIe B HelOBPe:KICHHBIX (pa3ax npu
oOpbIBe 0THOT0 ()a3HOT0 NMPOBOJA B CETH C IIYX03a3eMJICHHON HENTPAJIbIO?
HanpsokeHnue npessiaer ¢pazHoe 3HaYEHUS

+Hanpspkenue He npeBblIaeT (pazHoro 3Ha4eHus

Hanpspokenue He u3MeHsieTcs

HampspkeHne ctaHeT paBHBIM HYJIIO

Bo ckosbK0 pa3 yBeiau4aTcs (pasHble HANPSKEHUS] HENMOBPEXKICHHbIX (pa3 0THOCHTEJIBHO 3eMJIH
B C€TH C M30JJUPOBAHHON HEHTPAJIbIO PU 3AMBIKAHUM HA 3eMJII0 OTHOH (pa3bi?

B 3 paza

+B 3 pa3

B 2 paza

B 5 pa3

Yro npousoiaeT ¢ JJMHEHHBIMH HANIPAKEHUAMHU B CETH ¢ H30JIHPOBAHHON HEHTPAIbLIO IPH
3aMbIKAHMM HA 3eMJII0 OJHOM (a3b1?

VYBenuyarcs B 3 paza

Veemuuates B V3 pa3
OcranyTcst 6€3 n3MEHEeHU I
YMensbIathes B 3 paza

YT1o0 10/2KHO OBITH 00eCIIeYeHHO Ha BCeX JJIEKTPOYCTAHOBKAaX HanpsikeHneM 10 u Boime 1000B,
HMEHHO, IPH MOBBILIEHHBIX TPEOOBAHUAX Oe30macHOCTH ?



Kontposnb uzonsauuu

bricTpoe oOHapykeHre MecTa 3aMbIKaHUS Ha 3€MITIO
bricTpas nmMKBUIALINS 3aMBIKAHUS HA 36MITIO
+ABTOMAaTHYECKOE OTKJIIOUEHHE TTOBPEKACHHOTO Y4acTKa

«Bonpocwl npoexkmuposanus cucmembol 3Jl€Kmp0(JHa69fC€Hufl))

Buvibepume ooun npasunvhulil 6apuanm omeema

MeToa pac4éTa MOLIITHOCTEH HA y4aCTKAaX ceTH M0 K03 duumeHTaM 0THOBPEMEHHOCTH
NPUMEHSIOTCS, eCJI:

MOIIHOCTH MOTpeduTeNell oTnyaroTcs 6osee yeM B 4 pasza

MOIIHOCTH MOTPEOUTENEH OTINYAIOTCA MEHEe YeM B 5 pa3

MOIITHOCTH MOTpeOuTene oTInyarTcs 0oyee 4eM B 5 pa3

+MOIIHOCTH MOTpedUTeNel OTIINYAIOTCI MeHee YeM B 4 pasa

151 yero Hy:KeH pa3beJUHUTENb?

Jl1s1 OTKIIFOUEeHMS HAarpy3KHU

+/11s1 coznaHus BUAMMOTIO pa3pbiBa

Jlns npoBepku HampspkeHus a3

JI1 3a1UThl OT EpeHANpPSKEHHUH

Pacuingposka ad6peBuarypol KPY:

KOMIUIEKCHBIE pa3psiIHbIe YCTAHOBKH

KOMIUIEKC PEMOHTHBIX YCTPOMCTB

+KOMILJIEKTHOE paclpeeuTeIbHOe yCTPOMCTBO

KOMITCHCAIIMOHHBIN PETYIIATOpP, YHU(PHINPOBAHHBIN

Kak Ha3bIBaeTcsl JIMHNS, MUTAIOLIAS PAJ TPAHC(POPMATOPHBIX NMOJACTAHIMI WM BBOABI K
3JIeKTPOYCTAHOBKAM NOTpeOuTe e ?

Konbuesas nunus

3aMKHyTas THHUS

+PacnpenenurenbHas JTUHUAS

I'naBHas nuHus

JJ11 4ero Hy:KHbI pa3psAHUKH?

Jl14 nepexioueHrs 9iciia BUTKOB CO CTOPOHBI BBICILIETO HAPSKEHUS

+ /7151 3aIUTHI OT epeHANPIKEHUS

JI71s OTKITIOUEHUS HAarpy3KH

Jlig co3nanus BUAMMOTO pa3pbiBa

CymMMupoBaHue HATPY30K MeTOA0M HAa10aBOK OCYIIECTBJISIETCS, €CJIH:
Harpy3Kku OTIMYAIOTCs HE Oojiee yeM B 2 pasza

Harpy3KH OTJIM4YaroTcs 0osee yeM B 2 pasa

+Harpy3ku oTIM4aloTcs 6osee yem B 4 pasza

Harpy3Kky paBHbI

C y4eTom 4ero BbIOMpaeTcsi MOIIHOCTH TPaHC(OPMATOPOB HA MOACTAHIIUM ?
C y4€TOM JI0ITyCTUMOM MEPETPY3KU B HOPMAITBHOM PEXUME

+C yu€TOM A0IIyCTUMOM NEPErpy3KH B aBApUIHOM PEKHUME

C y4€ToM 10MyCTUMOM Meperpy3kd B HOMMHAIBHOM PEXKUME

C y4éroM 10IyCTUMOM Meperpy3Ku B XOJIOCTOM PEKUME

Ecau B cocTaB moTpeduTesieid BXOAAT 3JIeKTPONPUeMHUKH | kKaTeropum, Ha CEeKIIMOHHBIX
BBIKJIIOYATEJISIX IPeyCMaTPUBAeTCs:

I16B

+ABP

PITH

TT

ABP-2 —3710:

+ABTOMaTH4YECKOE MOBTOPHOE BKIIFOUEHUE JIBYKPATHOTO JEHCTBUS
ABTOMaTHUECKHI BBOJ pe3epBa Ne2



ABTOMaTHYECKHM BO3BpAT ABYKPATHOT'O IEHCTBUS

ABTOMaTHYECKOE pe3epBUPOBAHHE

Buvibepume neckonbko npasuibHbix 6apuanmos omeema

Kakmue u3 npeacraBjieHHBIX ceTeil OTHOCATCS K CETSIM MECTHBIM?
Cetu ¢ paguycom aeictBus 25-50 km

+Cetu ¢ paauycom aeiicteust 15-30 km (50%)

+Cetn HanpspkerueM 10 35 kB (50%)

Cetu ¢ paguycom aerictust 50-100 km

Cetu ¢ paguycom aericteust 100-300 kM

«Onpe()efzenue JIeKMPU4eCKUX Hazcpy3oK nompe6umefzeﬁ»

Buvibepume ooun npasunvhulil 6apuanm omeema

TepmuH norpeduTeNb 3JIEKTPUYECKON IHEPIUU 03HAYACT:
+3JIEKTPONTPUEMHHUK HITH TPYIINA MICKTPONPUEMHUKOB, 00hETMHEHHBIX TEXHOJIOTHICCKUM TIPOIIECCOM
Y pa3MEeLIAIOLIUXCS HA ONPeaeIEHHON TEPPUTOPUHN
amnmapar, arperart H Jip., IpelHa3HauYeHHbIN JJI1 PeoOpa30BaHus ANEKTPUUECKON SHEPTUH B IpYToi
BU/JI SHEPTUH

ANEKTPUYECKUN IBUTATENb

HarpeBaTeNbHBIN MPUOOp

IHoTpeOuTeJieil mepBoil KATErOPUH MOKHO OTKJIIOYATH:
Ha BpeMs PYYHOI'O NEPEKIIIOUEHUS TUTAHUS

+THEIB3s OTKII0YATh

Ha 24 yaca

Ha 2 yaca

IHoTpeduTeJieil BTOPO KATErOPMH MOKHO OTKJIIOYATh:
+Ha BpeMsi py4HOr0 NEepeKIIOYeHUS TUTaHUS

HEJb3s OTKIIIOYATh

Ha 24 yaca

Ha 2 Jaca

IHoTpeduTeJieii TpeTheil KATErOPUHM MOKHO OTKJIIOYATh:
Ha BpeMs PYYHOI'O NTEPEKIIFOUEHHUS TUTAHUS

HEJb3s OTKIII0YaTh

+Ha 24 Jaca

Ha 2 yaca

IToTpeduTe/ M NepBOil KATErOPUM J0IAKHBI HMETh:

+71Ba B3aMMHOPE3EPBUPYEMBIX UCTOUHHUKA

OJINH UCTOYHUK

TPU B3aMMHOPE3EPBUPYEMBIX HCTOUYHUKA

YEThIPE B3aUMHOPE3EPBUPYEMBIX HICTOUHUKA
IHoTpeduTes i BTOPO KATErOPUHU A0JKHBI MMETh:

+71Ba B3aMMHOPE3EPBUPYEMBIX HCTOYHHUKA

OJINH UCTOYHUK

TPHU B3aMMHOPE3EPBUPYEMBIX HCTOYHUKA

YEThIPE B3aUMHOPE3EPBUPYEMBIX HICTOUHUKA



IHoTpeOuTesn nepBoii KATEropuM J10ZKHbI HMETh:

+ABP

AIIB

ATI'TI

YPOB

IlepepbIB nuTaHKNs y NOTpedUTe Il BTOPOH KATEerOpHH I0NYCKAETCSl HA BpeMsi:
+PYUYHOTO NEPEKIIFOUECHHUS

aBTOMATHYECKOTO MEPEKIIOYECHUS

JIByX 4acoB

OJIHOTO Haca

IlepepbiB nuTaHUA Yy NOTPeOUTEIeH NEPBOH KATETOPUHU JOMYCKACTCH HA BpeMs:
PYUYHOTO NEPEKITIOYECHHUS

+aBTOMAaTHYECKOI0 MEPEKIIOUEHUS

JIByX 4acOB

OJIHOTO Yaca

151 pezepBupoBaHusi 0000 IPyNnbl 3JJeKTPONPHEMHUKOB NePBOi KATEerOpMH 10J5KHO ObITH
NpeayCMOTPEHO:

+I0MOJIHUTENBHOE MUTAHUE OT TPETHEr0 HE3ABUCUMOTO B3aUMHO PE3€PBUPYIOLLEr0 UCTOYHHUKA
MUTaHUS

JIOTIOJIHUTEIBHOE TUTAHUE OT JIMHUM DJIEKTPOIIEpeIaun

ABTOMAaTUYECKOE CEKI[MOHUPOBAHNE

aBTOMAaTHYECKOE MIOBTOPHOE BKIIFOUEHUE

I'pa¢guk HArpy3Kku — 3T0 3aBUCHMOCTD:

+aKTUBHOMW, PEaKTUBHON WJIM MTOJIHOM MOIIIHOCTH HAarpy3Kd OT BPEMEHH

AKTHUBHBIX, PEAKTUBHBIX U MOJIHBIX TOTEPH MOILIHOCTU OT BPEMEHU

NOTEPh HANPSDKEHUSI OT Harpy3Ku

AKTHUBHBIX [IOTEPh HANPSKEHUSI OT BPEMEHU

CKO0JIbKO yCTaHABJIMBAKOT TPAHC(POPMATOPOB HA MOACTAHIUSAX, OT KOTOPBIX IOJYYAI0T MUTAHUE
norpedutesm I u Il kareropuun?

1

+2

3

Kareropus norpeburesneii He UMeeT BIUSHHS HA BIOOP KOJIMYECTBA TPAaHCHOPMATOPOB Ha
MOJICTaHIIUU

«llomepu mownocmu u dHepaul 8 IneKkmpuieckux cemsax. Bexmopuas duazpaMMa JIDIy

Buibepume ooun npasunvhuwiii 6apuanm omeema

IMoTepeii HanpsizkeHUsI B THHUH JIEKTPONepeayd HA3bIBAIOT:
OTIIMYHE HAMIPSDKEHUSI OT HOMUHAIILHOTO 3HAYEHHUS B MIPOIIEHTaX

+ anreOpanmyecKyro pa3HOCTh MEXKy HaNpsOKCHHEM B Hadasie M KOHIE JTNHAN
TEOMETPHUYECKYIO PA3HOCTh MEXK/Iy HAMPsHKEHUEM B HaYale U KOHIIC TUHUU
pasHUILy MEKAY HaNpsHKEHUEM B Havaje U B KOHIIE JIMHUH

N3 rogosoro rpaguka Harpy3km 00beKTa MOKHO ONpeeTUTh:

CpeaHee BpeMs ACHCTBUS Harpy3KH OTPEOUTENs

MaKCUMaJIbHOE BPEMSI ICUCTBUS HATPY3KH

+BpeMsI HCITOTb30BAHUS MAKCUMAITLHON HArpy3KH

JUTUTETHHOCTh UCTIONIB30BAHUS DJIEKTPOOOOPYIOBAHHUS



OTK/I0HEeHHeM HANPSAKEHUs1 B JIMHUH YJIeKTPoIepeIadyd Ha3bIBAKOT:

anredpanvecKyro pa3HOCTh MEXKIY HAMpsKEHWEM B Hadajle M KOHIE JIMHUU

+ pa3HUIy MEXTy HOMHHAIBHBIM 3HAUCHHEM HAMNPSDKCHHS U HAPSDKEHUEM Y TTOTpeOUTENs B
MPOLIEHTAX

Pa3HUIy MEKy HanpsLDKEHUEM B HA4alle U B KOHILIE JIUHUU

FEOMETPUUYECKYIO Pa3HOCTh MEXK]ly HAIPsDKEHUEM B Hadalle U KOHILIE JTUHUU

I[agenuem HANPsIKEHNUs B JIMHUHU JIEKTPoNepeIay Ha3bIBAKOT:

Pa3HUILY MEXy HANpsDKEHHEM B Havalle M B KOHIIE JTUHUU

+ reoMeTpUUECKYI0 pPa3HOCTh MEX/1y HANPsHKEHUEM B Hayasle U KOHIIE JIMHUU

Pa3HHUIly MEXJy HOMHUHAJIbHBIM 3HAU€HUEM HaNpsOHKEHUS U HaMPSHKEHUEM y OTpeOUTeNs B POLEHTaX
anreOpanvecKyro pa3HOCTh MEXKIY HAIPSHKEHWEM B Hadajle ¥ KOHIIE JIMHU

B cersx 0,38 kB y noTpeduTeseii HopMupyercs:

MaJICHUE HANPSKEHUS

MOTEPU HATIPSKEHUS

+ OTKJIOHEHUE HaPSKEHUS

YPOBEHb HANPSIKCHHUS

OTKJ/IOHEeHHEe HANIPSIZKEeHH sl Y TOTpeduTe el B padoueM pe:kuMe J0MyCKAeTCs B mpejaeiax:
+2.5%

+7,5%

+5%

++10%

IloTepn aKTMBHOM MOLIHOCTH B JINHUM 3ABHUCAT OT:

nepeaaBaeMoil akTUBHOW MOITHOCTH U aKTUBHOTO CONPOTUBIICHUS TUHUU

repeaBacMoi aKTUBHOM M pEAKTUBHON MOITHOCTH

+ nepenaBaeMol aKTUBHOM U PEAKTUBHOM MOIIHOCTH, AKTUBHOI'O U PEAKTUBHOI'O CONPOTUBIICHUS
JIMHUU

AKTHUBHOTO M PEaKTUBHOTO COMPOTUBIICHUS JTUHUU

PeryiupoBanue HanpsizkeHUsl B 3JIEKTPUYECKHUX CETSAX NPUMEHSIIOT JJIS1:

+moaaepkanns OTKJIIOHEHHUS HaIMPsDKEHUS B MpeJieaXx HopMupoBaHHbIX 3HaueHu# o 'OCT
MOJIICPYKAHUS HAMIPSKSHHSI, OJIM3KOTO K HOMUHATBHOMY

CHIDKEHUS MTOTEPh HANPSIKEHUS

CHUKEHUS MTOTEPh MOLTHOCTH

BcTrpeuHoe peryjimpoBaHue HaNpsKeHUs] — PesKUM, IPH KOTOPOM HaNpsiKeHHe:
MOBBIIIAIOT B IEPHOJ MUHUMYMa Harpy3Ku

MOHMXAIOT B MIEPUOJI MAKCUMyMa Harpy3Ku

MOBBIIIAIOT B IEPUOJ MAKCUMyMa M MOHMXKAIOT B IEPUO MUHUMYMa Harpy3Ku

+TIOHIKAIOT B IEPUO]] MAKCUMYMa U MOBBIIIAIOT B IEPUOJI MUHUMYMa Harpy3KH
KoncTrpykTuBHasi (HOCTOSIHHAN) HA0ABKA HANPSIZKEHUs Y CUJIOBBIX TPpaHc(opMaTopoB
COCTaBJIsIeT:

-5%

-2,5%

+2,5%

(+) + 5%

B kakom nquana3oHe 3HaYeHHH pacnosaraercs Ko3¢@uuueHT MOIIHOCTH?

+[0,1]

[0,10]

[-1,0]

[1,1]

YMeHblIeHUS] BeJIMYUHBI MlepeaBaeMoiil peaKTUBHOM MOIIHOCTH MOKHO J00MTHCS ¢ MOMOIIBIO:
Y CTaHOBKHM HOBBIX CYETUYMKOB AJIEKTPOIHEPTUHU Y TOTPEOUTENS

[ToaxrodeHus: HOBBIX MOTPEOUTENEH K JTMHUH SJICKTPONepeIaun

Y cTaHOBKY 3aIIMUTHOMH anmapaTypsl y MOTpeOuTens

+KomneHncanuu peakTMBHOM MOITHOCTH Y TTOTpeOUTeNst

JJ1s1 yMeHbIIeHHSI IOTEPb JIEKTPOIHEPIrHU B CeTH U MOBBIIICHUS HANPS)KEHUs Y NOTPeduTe el
cjieyeT CTPEMUThCH K:



+YMEHBIICHUIO BEJIMYMHBI IEPEIaBAEMON PEAKTUBHOW MOILITHOCTH
YBEIIMYEHUIO BEJIMYMHBI [IEPEIaBACMON PEaKTUBHOM MOILIHOCTH
YMEHBIICHUIO BEJIMYMHBI [IEPE1aBAEMON aKTUBHON MOIIIHOCTH
YBEJINYEHUIO BEJIMYUHBI IIEPEIaBACMON ITIOTHOW MOLTHOCTH
ITepenaya peakTHBHOM MOIIHOCTH IO CETH MPUBOAUT K JONOJTHUTEJIbHBIM NOTEPAM

HaNnpsizkECHUs
- PROX
R
- PROX
N U
_ PR+OL
U
PR- 0X
U

AU

AU=

Beauynna nepenaBaemMoil peaKTUBHOM MOILIHOCTH BJIHsIET TAK/Ke U HA MOTEPH AKTUBHOMU

MOIITHOCTH:
2 2
+
=0 p
+

2
ap=L0" g

2
=20 U+2Q R

2 2
ap=L12 p

Tabaunna 3 — Kpurepuu oneHku cpopMHPOBAHHOCTH KOMIIETECHIIUH

Konx u HaumenoBanue

Kpurepun oniennBanus chopMupoBaHHOCTH KOMIIETEHIH

WHIUKAaTOpa (4acTH KOMIIETCHITIH)
JOCTIKEHMUS Ha 0a30BOM ypOBHE Ha MOBBIIIEHHOM YPOBHE
KOMIICTCHIINH (‘IaCTI/I COOTBETCTBYET OLICHKE COOTBETCTBYET OLICHKE COOTBETCTBYECT OLICHKE
KOMIIETEHIIHH) «yIOBJICTBOPUTCIILHOY «XO0pOo10» «OTJIMYHO»
50-64% ot 65-85% ot 86-100% ot
MaKCHUMAaJILHOIO Oajia MaKCHMAaJILHOI'O Oajia MaKCHMaILHOIro Oasia
1 2 3 4
-1 11koc 1 CryzieHT, B OCHOBHOM, CTyIeHT XOpOoIlo 3HAET CTyIeHT OTINYHO
OcymiecTBisieT 3HAeT MaTepual 1o Marepual 1o Teme, 1o OpUEHTUPYETCS B
MOHUTOPHUHT TEME, OTBEUYAET Ha CYLIECTBY OTBEYAET Ha MaTepuaie mo Teme,
TEXHUYECKOI'0 IMOCTABIICHHEIC MOCTaBJIECHHBIE BOMPOCHI, | IPABUIHLHO OTBEYAET HA
COCTOSIHUS BOIPOCHI, 3HAET HO JOITYCKaeT ITOCTaBJICHHEIC
00opyaoBaHUS METOAMKY HETOYHOCTHU MPU YTEHUH BOITPOCHI, XOPOILIO
MMOICTaHIIHI MPOEKTUPOBAHUSA CXEM, MpU 0OBSICHECHUH OPUEHTUPYETCS B
AIEKTPUUECKUX CETEH CHCTEMBI paboThI FHEPTETUUECKOTO MIPUMEHSAEMOM
AEKTPOCHAOKEHUS 000py10BaHUSI, MOXKET 000py1I0BaHUHU, 3HACT
HACEJIEHHOTO MMYHKTA, CIPOEKTHUPOBATH €ro yCTpPOWCTBO U
MOYET OCYIIECTBIIATh CUCTEMY MIPUHITUTT ACHCTBUSA,
MOHUTOPUHT ANEKTPOCHAOKEHUS YBEPEHHO MOXKET
TEXHHUYICCKOTO HACEJIEHHOTO MTyHKTAa, CIIPOEKTUPOBATh
COCTOSTHUS JOMyCKast CUCTEMY
1 2 3 4
000pyIOBaHUS HECYILIECTBEHHBIE ANEKTPOCHAOKEHHUS




MOJCTaHIIUN
ANEKTPUUECKUX CETEH

HETOYHOCTH;
CaMOCTOSITEJIbHO MOKET
OCYIIECTBIISATh
MOHHUTOPHHT
TEXHUYECKOTO COCTOSHHS
o0opyaoBaHuUs
HOJCTAHIIUN
NIEKTPUUYECKUX CeTer

HACEJICHHOTO ITyHKTA; ¢
BBICOKOM CTENEHBIO
CaMOCTOSTENbHOCTH

crocoOeH
OCYILIECTBJISATh
MOHUTOPUHT
TEXHUYECKOTO
COCTOSIHUS
00opy1oBaHUS
HOACTaHIINHN
AIEKTPUUYECKUX CETEH

Moayab 2. PacuéTbl 3J1eKTpHYECKHUX ceTeil

3amuTa npakTu4ecKux pador
Bonpocuwl onsa cobecedosanus

«TeXHHKO0-)KOHOMHYECKOE CPABHEHHE BAPUAHTOB JJIEKTPOCHAQKEHHSD

A

YT0 BKIIIOYAIOT B CG6$I KalHUTaJIbHBIE BIOKEHUS?

Uto BKIIOYAIOT B c€0s1 AKCILTyaTaIlMOHHBIC U3ICPKKU?
Yto Ha3pIBaeTCS HOPMAaTUBHBIM CPOKOM OKYIIA€MOCTH?
Urto moka3siBacT HOPMATUBHBINA KOA(DPuImeHT 3 (HEKTUBHOCTH KalUTAIBHBIX BIOKEHUHN?
Uro Ha3pIBalOT NPUBEAEHHBIMU 3aTpaTaMU U KaK OHU pacCUUTHIBAIOTCA?

Kak npousBecTu 5KOHOMUYECKOE CPABHEHHE JIBYX BAPHAHTOB AJIEKTPOCHAOKEHUS?

«PacdéThl DJIEeKTPHIECCKHUX ceTeld HanpsikenueM 10 M Boiie 1000 B.

Pac4éThl TOKOB KOPOTKOI'0 3aMbIKAHU

A

U30JIMPOBaHHbIE ITPOBO/IA U Kabenn?

UYrto noHnMaeTcs MoJ pac4€ToM IEKTPUUECKUX CETEH?

Kakue MeToapl HICTIONB3YIOT JI pacu€Ta dJIEKTPUYECKUX CETEil?
[Tosicaute MeTon pacuéra ceTell FIKOHOMUYECKON MIIIOTHOCTH TOKa?
[TosicauTe MeTo1 pacuéra ceTeil Mo SKOHOMUYECKUM MHTEepBaiam?
[TosicauTe MeTon pacuéra ceteid o HarpeBy?

CKONBbKO ~ cOCTaBiIsIeT JOMyCTHMash TOKOBasi Harpyska Ha

7. TlosicHuTe MeTOX pacuéra CeTeil Mo noTepe HaAPsIKEHUS ?

8. IlosicHuTe Merox pacuéra ceTel 110 HAUMEHBLIEMY PacXoay LIBETHOIO MeTaia?

9. Tlo xakum ¢akTopam BBITIOJHSIETCS MPOBEPKA BHIOPAHHOTO CEUCHHSI IIPOBOTHUKOB?

10. Kakwue tpeboBanus npenbsisiores [1YD B oTHomeHun npoBoaHukoB cereit 0,38 kB?

11. Kax mpoBepuTh BRIOpAaHHBIE CEUCHUS MMPOBOIHIUKOB HA MEXaHUYECKYIO MPOYHOCTH?
Pacuémot mokoe Kopomkozo 3amvikanus ¢ cemsax 00 u evtuie 1000 B

1. Tlosicuure ocobGeHHOCTH pacuéra
TpaHC(HOPMATOPHBIMH CBS3SIMH.

HEHU3O0JIMPOBAHHBIC U

TOKOB KOpPOTKOI'o 3aMbIKaHUsA B OeIAxX C

2. Kak ompenenmuth TOK TpEX(PA3HOro KOPOTKOTO 3aMBIKaHUS 3a TPAaHCPOPMATOPOM,

nosyvatrouuM nutanue ot JISII 10 kB?

3. Kak onpenenuts TOKa 1ByX(a3HOT0 KOPOTKOI'O 3aMbIKaHUs?
4. B uem cocTOUT 0COOEHHOCTh pacuyéra TOKOB OAHO(PA3HOI0 KOPOTKOI'O 3aMbIKAHUs?

«3amuTa cereii 0.4 kKB ¥ BLIOOP NPOBOJOB € VUYETOM 3AIUTHLIX aNNIAPATOB.

PacuéThl TOKOB KOPOTKOI'0 3aMbIKAHHS




1. TloscHuTe, 4TO HA3bIBAETCS MPEJOXPAHUTEIIEM C IIABKOM BCTABKOM.

2. 3apucyiTe U MOSICHUTE BPEMATOKOBYIO XapaKTEPUCTUKY JIABKOM BCTaBKHU MPEIOXPAHUTES.

3. TlosicHuTe ycnoBus BbIOOpa MpeAOXpaHUTENEH C MNIABKUMH BCTaBKaMHU.

4. Tlosicuute, Kak BbIOpaTh NPEJOXPAHUTENh C IUIABKOW BCTaBKOM NS 3aIUTHI
3JIEKTPOJBUTATEINS?

5. TlosicHuTe BBIOOp CeueHHsI MPOBOIHUKA M3 YCIOBUS 3aIUTHI €T0 IIaBKOW BCTABKOM.

6. IlosicHuTe, 4TO HA3bIBAETCS ABTOMATHYECKUM BBIKIIFOUATEIIEM.

7. TloscHuTe, Ha Kakue THIBl  KIACCHOUIUPYIOT  PACHETHTENIH  aBTOMATHUYECKHX
BBIKJIFOYATEIICH.

8. YTo Ha3pIBAa€TC HOMUHAIBHBIM TOKOM aBTOMATHYECKOTO BBIKITHOYATEIS?

9. UYrto Ha3pIBaeTCSI HOMUHAIBHBIM TOKOM TEIJIOBOTO PacLeMUTENs?

10. Yro Ha3pIBaeTCSI HOMUHAIBHBIM TOKOB 3JIEKTPOMAarHUTHOTO PACLICIUTENS?

11. 3apucyiite ABYXCTYNEHYATyI0 XapaKTEPUCTHKY M TIOSICHUTE PAaCIOJIOKEHUE Ha Heu
HOMMHAJILHOTO TOKA TETIOBOT'O PACLENUTENS], HOMUHAIBHOI'O TOKA 3JIEKTPOMAarHUTHOTO PAaCLEIUTENS.

12. TlosicHuTe, KaK BEIOpaTh aBTOMAaTUYECKHUI1 BBIKIIIOUATENb JUISL 3AIIUTHI AJEKTPOABUTATENS.

13. TosicHuTe, Kak BBHIOpATh ABTOMATHYECKHI BBIKJIIOYATENb JJIS  3aIIUTBl  TPYIIIBI
AIEKTPOJABUIATEIICH.

14. Kak npoBepUTh YYBCTBUTEIHHOCTH ABTOMATHYECKOTO BBIKIIOYATENsl K OJHO(a3HOMY
KOPOTKOMY 3aMbIKaHUIO?

15. TlosicauTe BpeMsl OTKJIIOYEHHUsT AaBTOMATHUYECKOro BbIKIIOUarens npu 3ammure JIOIL,
OJIMHOYHOTO 3JIEKTPOABUTATEINS MUTAKOLIETOCSA OT PACIIPEAEIUTEIBHOIO IIUTA.

«MexaHH4YeCKHI PACYET BO3AVIIHBLIX JUHUI dJeKTPpoHepeaadYmn»

1. 3auem npou3BOIUTCS MEXaHUYECKUI pacd€T MpoBoAHUKOB JIDTI?

2. [losicHuTe, Kakue MEXaHMYECKHE HArpy3KH JEHCTBYIOT Ha IPOBOJ B MPOLIECCE IKCILUTyaTall|H.

3. Kak onpenenutsb yAeNbHYIO HArpy3Ky OT COOCTBEHHOTO Beca nMpoBoaa?

4. Kak onpenenuTs yIenbHYIO Harpy3Ky OT Beca rosuonéna’?

5. Kak ompenenuts yAenbHYIO Harpy3kKy OT JaBJICHHMs BE€Tpa Ha MPOBOJA CBOOOJHBIN OT
rojionéma?

6. Kak onpenenuts yelbHYIO Harpy3Ky OT JaBJICHHS BETpa Ha MPOBO/I C TOJIOAEAOM?

7. Kak onpenenuTs JJIMHY TTPOBOJIA B IpoJiéTe?

8. Kak paccuurars ctpeny npoBeca?

Komnvromepnoe mecmupoeanue (TCk)

« TexHUKO-D9KOHOMUYECKOE CPABHECHUE 8APUAHMOE 3JZ€KWIDOC‘HG69fC€Hu}Z»

Buvibepume ooun npasunvhwiii 6apuanm omeema

KanuraabHubie Biaoxkennss KB BHIYHCISIOT B cOOTBETCTBUHU ¢ GopMYJIOii:
+I1=0,25+0I]++MP~+ITHp+Hp

KB=IIp+OL[+MP~+ITHp+Hp

KB=IIp+OIL{+MP~+ITHp— Hp

KB=OL{+MP+I1Hp+Hp

YTo U3 NpeACTABJICHHOI0 He BKJIIYAeT B ce0sl HAKJIaJAHbIe Pacxoabl?
+3aTpatrhl Ha XpaHEHUE

TpaHCTIOPTUPOBKY

CronmMocTh UHCTPYMEHTA

MoHTakHble pabOThI

HopmaTtuBHasi npuObLIb N IVIAHOBbIE HAKOIICHHUS ONPee/sIIOTCS CIeAY0IHM
BbIpa:KeHUEM:

I11=0,5 (OL{+MP~+ITHp+Hp)

I71=0,5 (OL]+MP+ITHp)

I1=0,25 (OL]+MP+I1Hp)



+I1=0,25+0I]++MP~+ITHp+Hp

Haknaanbie pacxoabl onpeaessiioTcs CJIeXyUUM BbIPpaKeHueM:
1 Hp=(0,1...0,15)0[

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

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

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

Emeroumﬂe IKCIIYATAIIMOHHBIC U3ACPKKHU ONPEACTIAIOTCH CJICAYIOIIHUM BBIPAKCHUEM
4 Mo5=3l+A+TP+H o5 +C 5y +1p

H>=3I1+A+TP+HU ,;+C,,;— IIp

Ur=3[+A+TP+HU ,; +C 5,

Uo=3I1+TP+U ,5+C 5, +Ip

AMOpTI/BaIII/IH onpeacasaeTcss B COOTBETCTBHU C BBIPAKCHUECM:

4= (KB+KP+Moo+/m—JIC)

+ TCJT
A=(KB+KP+Moo+/m—= JIC)T o
e (KB+KP+Moo+/u+JIC)

Ty
= (KB+KP)
Ty

H3aep:kkM Ha aMOPTU3ALMIO ONpelesIIoTCs 1o (hopmy.ie:

P %
+A="22KB
100
P
A=—2 KB
100
P
A=—2_KB
1000
4=t
“100 Y

OTuHc/IeHUs HA TeKYIIMA PEMOHT ISl 3JIEKTPOOOOPYI0BAHUSA COCTABJISIOT:

+4% OT KanuTaIbHBIX BIOKCHUN

3% OT KalmUuTaJILHBIX BJIOKEHHI

2% OT KanuTaIbHBIX BIIOKCHUH

5% OT KamUTaJILHBIX BJIOKEHHI

OT4nc/IeHUs HA TEKYIIHI PEMOHT /ISl HeIJIEKTPOTEXHUYECKOT0 000Py10BAHMUS COCTABJISIIOT:
4% OoT KanuTaJbHBIX BJIIOKEHUN

3% OT KamMTaILHBIX BIIOKCHHI

+2% OT KanuTanbHBIX BIOKECHUH

5% OT KamUTaJILHBIX BIIOKEHUI



3aTparbl Ha TKYIIMI PEMOHT ONPeeIsIIOTCS CACAYIOIIUM BbIPasKeHHEM:
P %
L TP = 2 _KB.
100

P
TP=—L KB
100
PTP

TP=——
100 on

TP= Prr KB

1000
N3nepxkkn, CBSI3aHHbIE C 00CTY:KHBAHNEM JIEKTPOOOOPYI0BAHNS, ONIPEIeISIIOTCS 3aTpaTaMu,
CBSI3AHHBIMH € MO/IJIeP:KAHHEM CeTH B pa60TOCNOCOOHOM COCTOSTHUM, U ONPeIeIAI0TCS 110
dbopmy.e:
+H o5 =y Z Ny

r
a5 = N

YE
A o5=I'"N y

Hop=I"Y NyIT

CtonMocTh NOTPEOIEHHOI IJIeKTPOABUTaTeIeM IJIeKTPOIHEPTUH ONpeaesieTcs Mo:
+TIPOAOIIKUTETHFHOCTH PAOOTHI JIEKTPOIBUTATENS B TEUCHHE I0/1a U aKTUBHON MOIIHOCTH,
noTpebsieMoil U3 cetu

MPOJOKUTEILHOCTH Pa0OTHI 3JICKTPOIBUTATENSI B TCUCHUE TO1a U TIOJTHOM MOIIHOCTH, TTOTPEOIITeMOit
W3 CETH

MPOJIOJDKUTEITLHOCTH pa0OThI AJIEKTPOIBUTATENSI B TEUECHUE TOJ]a M PEaKTUBHOMN MOIIHOCTH,
noTpebseMoil U3 cetu

POJOHKUTEILHOCTH PA0OTHI 3JIEKTPOIBUTATENS B TCUCHUE TOAA U TETUIOBOM SHEPTUH BBIIEISICMON
ANEKTPOABUTATEIEM

IIpoune npsiMble U31€PKKH NPUHUMAIOT:

1o 10% ot xanuTaJbHBIX BIOXKEHUH

+10 1% OT KanuTadbHBIX BIOKECHUN

10 100% oT kanuTaJbHBIX BIOKEHUH

110 5% OT KalUTAJIbHBIX BIOKEHUHN

BbI4uCJIAI0T CPOK OKYNAeMOCTH 00JILIIUX KANMTAJBHBIX BJI0KEHHUH 1O CJIeyI0IeMy

BBIPAKEHHUIO:
K,~- K,
T,=———
n-n,
K -K
T,= 1 2
u-u,
K.-K
T,= 2 1
H,- U,
K—-U
T,= 2 1
K-,

PacuyeTHbIii CPOK OKYyIaeMOCTH CPABHUBAKT ¢ HOPMATHBHBIM CPOKOM OKynaemoctu Tog,
KOTOPBIii VIl CeJIbCKOM IHePreTUKH NPUHAT:

8,5 ner

+6,7 roga

5 et

2,5 Tona



Yro BKJIIOYAIOT B ce0sl pacyeTHbIE 3aTPaThI?

+KanuraneHble 3aTpaThl U €KETOIHBIE YKCIITYaTallHOHHBIE PACXObI

Croumocts | kBT-uaca noTpedaeHHON ANEKTPOIHEPTUU U JIEMEHTHI ANEKTPUUECKUX CeTel
CrouMocTh NOTPEOIEHHON IEKTPO3HEPTUH U 3aTPAThl HA TEKYIIUH PEMOHT

Pacxonbpl Ha MOZiepHU3ALMIO 000y 10BaHUS

CyMMa emKeroJHbIX IKCIIYaTallHOHHBIX U3EPKEeK H YaCTH KANUTAJIbHbBIX BJIOKEHHH,
NPHBeIeHHAsl K OJHOMY IOy IKCILIyaTaAllMH HA3bIBAETCH:

PacuerHsble 3aTpaThl

+IIpuBenéHnbIe 3aTPaTHI

HopwmatusHblil k03ddunmeHT 3pPeKTUBHOCTH KaNUTATBHBIX BIOKCHHUMA

Cpok oKynaeMocTH OOJIBIINX KaUTAIbHBIX BIOKEHUI

«Pacuémui sanexmpuueckux cemeu nanpsiceruem 0o u evtwe 1000 B.
Pacuémul mokoe KopomKo20 3aMbIKaAHUY

Buvibepume ooun npasunvhuwiii 6apuanm omeema

JonmycTtumasi padouasi TeMnepaTypa HeM30JIUPOBAHHBIX AJIOMUHHEBBIX TPOBOI0OB COCTABJISIET:
250C

20001C

+6001C

30001C

Tok 01H0}a3HOT0 KOPOTKOI0 3aMbIKAHHUS PACCYMTHIBAIOT MO opmyie:

n o= %*ROHH J+ (Xog* Xopan )
/ 2 = '\(l?oqf" Ronn )2_ (qu>+X OHIT )2
IS = A\d?0cp+R0Hl7 )2E(X0q)+XOHI'I f

1=

XOcp+X0HI7)2

Kakas u3 MomHocTe# HcnoJb3yercs npu onpeaeneHnu cedenns JIIII mo skoHoMu4yecKkoi
IUIOTHOCTH TOKAa?

+HomaHas

pacueTHas

9KBHUBAJICHTHAs

aKTHUBHas

st Toro 4ro 0b1 yuecTh conporuBiaenne JuHuu 10 kB npu pacuére Toka TpéxdasHoro
KOPOTKOI0 3aMbIKaHus1 Ha cTopoHe 0,4 kB HeoOxoaumo:

comporuBiieHue auanK 10 kB mpuBectn k ctopone 0,4 kB uepe3 koaddurment tpanchopmanuu
tparcdopmatopa 10/0,4 kB

+ conporuBienue muaun 10 kB puBectu k cropone 0,4 kB uepe3 kBaapat koddduimenta
Tpanchopmanmu Tpancpopmaropa 10/0,4 kB

corpoTuBiieHue TMHUK 10 KB MOXHO MPOCTO CIOKUTH C COMPOTUBJICHUEM TpaHc(opmaTopa
conpotusieHue JuHuu 10 kB He yuuThiBaeTcs

IIpu pacuére Toka 01HO(A3HOT0 KOPOTKOI0 3aMbIKaHus Ha cTopoHe 0,4 kB nmoacTanumn
10/0,4 B, noayuyarwueii nurtanue no JuHum 10 kB...

comnpotusienue auaun 10 kB npusectu k ctopone 0,4 kB uepe3 koapdument Tpanchopmanuu
tparcdopmatopa 10/0,4 kB

comporuBiienue auanK 10 KB mpuBectn k ctopone 0,4 kB yepe3 kBaapaT kodddummenta
Tpanchopmanmu Tpancpopmaropa 10/0,4 kB

conpotusiieHre TUHUU 10 KB MOXKHO ITPOCTO CIIOXKUTH C COMPOTUBIIEHUEM TpaHChopMaTopa

+ conpotusinenue muHun 10 kB He yunThiBaetcs

ConporuBienue Zy B GopmyJie NoOKa3bIBaeT:

IIOJIHOE COMPOTHBIICHUE LICTIH

IIOTOHHOE CONPOTUBIICHUE poBoaa BJI



+ CONpPOTHUBIIEHNE NETIN: «Pa3a-HOIb»

NPUBEJCHHOE CONPOTUBIIEHUE CETH K 0a3MCHOMY HaIPSKECHHIO

Tox moBpesxxkaeHust 0yaeT HaudOAbIINHA B YAAJEHHON TOYKe CeTH NPH:
onHodaznom K3

nByxdazHom K3

+1péxdaznom K3

yaapHoM Toke K3

B ycioBuAIX IKCIUTyaTALIMU CONTPOTHBJICHHE MPOBO/IA HAXOASAT MO BHIPAKEHHIO:
+R=r-L;X=x,-L

R=Dx=x L

L
R=r,-L;X=22
L

R=r,+L; X=x,-+/L
Ceuenne nmposojaa 1mo IKOHOMHYECKOI IJIOTHOCTH TOKA pPacCYUTHIBAIOT:

FOK :IMAKC 'jorc

_ Dyaxc
S
Fo= Dyage™ Jon
F, - 3
J ok

B cetn Hanpsizxkenuem Boilie 1000B ¢ u30/1MpoBaHHOI HEMTPAJIBIO IPU 3AMBIKAHUM HA 3€MJII0
(¢a3b1 A dpa3Hble HanpsIAKEHUS HENOBPEKACHHBIX ()a3 OTHOCUTEIBHO 3¢MJIM 10CTHTAIOT:

+U g =3U, Uy =3U

Upe = \/EUB Ug = \/ch

Uy =BU. Uy =A3U,

Up=3Upu,, =430,

B cetu nHanpsizkenuem Boimie 1000B ¢ n3ompoBanHoii HENTPAIbI0 NP 3AMBIKAHUYN HA 3€MJIIO
(a3bl A eMKOCTHbIE TOKH HEMOBPEKIEHHBIX (ha3 OTHOCHTEIHLHO 3eMJIM JOCTUTAKOT:
1y =B, Lo =31,

Ly =21, 1o =31,

Lo =31, I =31,

I =31, I, =31,

Kakoii Tok Oyner mporekaTh Yyepe3 MeCTO 3aMbIKAHHS B CJIy4ae METAIMYECKOr0 3aMbIKAHUS B
cetu Boie 1000B ¢ n3o1upoBaHHOM HelTpabI0?

OnuHapHbIi eMKOCTHOU TOK

VY IIBOCHHBIH €EMKOCTHOM TOK

+YTpOEHHBIN EMKOCTHOU TOK

Tox mporekats He OyAeT

B cersix ¢ Bo3aymHbiMu JIDII TOKHM 3aMbIKaAHNMS HA 3€MJII0 He MPEBbIIIAKT:

100 A

+10 A

5A

1A

Kak onpenensiior 3amMbikaHue HA 3eMJII0 BO3AYIHBIX JIDII ¢ n301upoBanHOi HelTPaIbIo?
ITo Tpancdopmaropam Toka



[To manHBIM ociuLIOrpadoB

+11o uckaxeHuro GpazHbIX HAMPSHKEHUI

[To cBenenusam norpedburene

MapkupoBKka Kakoil U3 NpeacTaBJIEHHON annapaTypbl COOTBETCTBYeT NMPeJI0XPAHUTEIIIO0 €
IUIABKOM BCTABKOM?

K3-110

3P-36T3

+IIK-10

3POM-175/6

Kak Ha3bIBaeTcsl CONPOTHBJICHHE IPOBOJHUKA IOCTOSIHHOMY TOKY?
AKTHBHOE CONIPOTUBIICHUE

PeakTuBHOE conpoTuBiIeHNE

+OMuYecKoe COMpOTUBICHUE

[TostHOE conpoTHBIIEHHE

Kak Ha3bIBaeTcsi CONpOTHBJICHHE IPOBOJHUKA NIEPEMEHHOMY TOKY?
+AKTUBHOE CONPOTHUBIICHUE

PeakTuBHOE conpoTuBIIeHNE

OMmuyeckoe conpoTUBIIEHUE

[TomHoE conmpoTuBIEHKE

«Sawuma cemeu 0,4 kB u 6b160p nPo80008
C YUEMOM 3QUUMHBIX ANNAPAMoey

Bovibepume o0un npasuibHulil apuanm omeema

CeueHne NpoBoJa JIMHUHU BHIOMPAIOT MO:

+3KOHOMHMUYECKOM MIIOTHOCTU TOKA

10 TEMIIEPATYPE OKPYKAIOLIEHN CpeIbl

MEXaHHYECKON MPOYHOCTH

JUTMHE JIMHUU

Kakoii annmapar npexHa3HaveH A/ 3alIUTHI 3JIeKTPHYECKUX ceTell i YCTAHOBOK OT KOPOTKHUX
3aMbIKAHNH U TOKOBBIX NepPerpy3ok?

MarHuTHbIN MyCKaTelb

+ABTOMATHYECKUN BBIKIIIOYATEIb

Pa3nequuurein

BakyyMHBIi BBIKJIFOYATEIIb

YkaxxkuTte npaBujibHoOE YCJI0BHE BHIOOPA AaBTOMATHYECKOI0 BHIKJIKYATEISA 10 HOMUHAJIBHOMY
HANPSKEHUI0:

+Up 2U e

U, <U,-

2U, 2U .

\/EUB 2 U ye

YkakuTe NPaBUIbHOE YCJI0BHE BHIOOPAa ABTOMATHYECKOI0 BBHIKJIIYATEISI 0 HOMHHAJIBHOMY
TOKY:

+1p 21y
Ty <1pispax

2 IB =1 PABMAX
\/EI B =1 PABMAX



Kakoro pacuenuresisi He ObIBaeT B ABTOMATHYECKUX BBIKIIOYATEIAX ?

TermoBoro

DIIeKTPOMarHUTHOTO

KomOunnpoBaHHoro

+KopOoTKO3aMKHYTOTO

Kakoii anmapat npeaHa3Ha4yeH /il 3alIMTHI ceTed 0T TOKOB KOPOTKOI0 3aMbIKAHUSA ?
MarHuTHBIi ITyCKaTeNb

+IIpenoxpanurens C IUIABKOW BCTaBKOM

Pa3psannuk

Tpancopmarop Toka

YkakuTe NpaBUIbHOE YCI0BHE BbIOOpa NPeJOXPAHUTEIS ¢ INIABKOH BCTABKOH 110
HOMMHAJbHOMY HATNIPSIZKEHUIO:

+Unp 2 U e

Up U e
2U pp 2U e

\/gU 1P 2 U HC

BpemsiTOkOBasi XapaKTePHCTHKA TEIUIOBOI0 PACHENUTEIsl B OCAX BPeMs-TOK ONMMCHIBAETCSH:
AKCHOHEHTOM

+00paTHOM SKCTIOHEHTON

IIPSIMOM JINHUEH

CHUHYCOUJION

DJIeKTPOMArHUTHBIN pacuenurTesb Tuna B o3navaer:

OTHOIIIEHUE TOKA B BBIKJIFOYATEIE€ K HOMUHAJIbHOMY TOKY TEILIOBOT'O PACIENUTENS HAXOIUTCS B
auamnasoHe oT 3 10 5

+OTHOIIIEHUE TOKA B BBIKIIIOYATENIE K HOMUHAJIBHOMY TOKY TEIIJIOBOT'O PACLICTUTENSI HAXOAUTCA B
nMamnasone ot 5 1o 10

OTHOIIIEHUE TOKA B BBIKJIFOYATEIE€ K HOMUHAJIbHOMY TOKY TEIIOBOT'O PACIENUTEN S HAXOIUTCS B
nuanasone ot 10 mo 20

OTHOIIIEHUE TOKA B BBIKJIFOYATEIE€ K HOMUHAJIBHOMY TOKY TEILUIOBOT'O PACIIENUTENS HAXOIUTCS B
auamnasoHe oT 2 10 3

C KaKkuM THIIOM 3JIEKTPOMATrHUTHOTO PacUenuTe/isi He00X0AMMO BbIOMPATHh ABTOMATHYECKHUIl
BBIKJII0YATEIb JJI 3alIUTHI 3JIEKTPOABUIraTE Is1?

V4

B

C

+D

Hannucek Ha aBTOMaTHYeCKOM BRIKJIIOUYaTe e B25 o3Hauaer:

TOK TEIUIOBOro pacuenurens 25 A, anektpomarautHoro ot 250 no 500 A

+TOK TEIJIOBOIO paclenurens 25 A, anekTpoMarHuTHoro ot 125 go 250 A

TOK TEIJIOBOTO pacuenurens 25 A

TOK TEIUIOBOTO pacuenuTens 25 A, 3eKTpoMarauTHoro ot 75 no 250 A



«Mexanuueckuti pacuém 8030VUIHBIX JUHUL JJIeKMPOnepeoayuy

Buvibepume ooun npasunvhulil 6apuanm omeema
YaenabHas Harpy3Ka oT cOOCTBEHHOI'0 Beca NPOBo/Ja | |; onpeeJisieTcsl BbIPaKeHHeM:

7, = Gy
"1 1000F
G
h=
100F
G
10001 , ,.
GO
S I —
1000R
Kakas u3 npeacraB/ieHHbIX (popmyJ1 siBisieTcst Y /1eJIbHOM HArPy3KO# OT Beca rosaouaéna [1,?
G
y2= —
+ F
V2= <
2 RO
7, =GLF
_vit
V2 F
Bbi0epuTe MyHKT, B KOTOPOM NpeAcTaB/JAeHa Y/ieJbHAs HAarpy3Ka OT Beca MPOBo/Aa U roJioiéna
[3:
V3=V Y
V3TV T
Y3 =V
+V3 =V Y,

Bbi0epuTe MyHKT, B KOTOPOM NpeACTABJICHA Y/IeJbHasi HAIPy3Ka OT AaBJICHUs] BeTpa HA
NPOBOJI, CBOOOIHBIH OT ros1oaéna [ 4:

_aC Qd
74~ 00k
 aC.0d
4 T 000F
aC.0d
74 1000

v, =aC QOd -1000F

Boi0epuTe MyHKT, B KOTOPOM NpeACTaBJIeHA YAeJbHAsi HATPY3Ka OT JaBJICHHUS BeTPAa HA MPOBOJ
€ roj10J1éaom [ls:

_aC,0(d+2b)
75~ 100F

_C,0(d+2b)
75~ 1000F

_aC,Q(d+2b)

757 1000F

_ aCxQ(d-irb)
75~ 1000F



Bri0epuTe NyHKT, B KOTOPOM npeacraBjieHa CymMmmapHas yaeJbHasi HATPy3Ka HA MPOBO/ OT €ro
c00CTBEHHOI0 Beca U JaBJIeHNUs] BeTPa HA MPOBOX | gt

N R

Ve = N7
Ve = AV 73
TV =P TY;

Ve \/Vlzz + 742

Ha kakoM M3 mpeacTaBJeHHBIX PHCYHKOB H300pakeHa CyMMapHasi yaeJIbHasi Harpy3Ka Ha

NPOBOJ OT COOCTBEHHOT0 Beca, Beca roJioJiéna u JaBjieHus BeTpa?

p—
y BCTC]

s

CODCTBEHHBII
BEC NPOBOJIA

coOCTREHHBIIN

roaoaén

—
-
.

+6

auo

Hwu na ongaOM

Bri0epuTe NyHKT, B KOTOPOM npeacrabieHa CymMmmapHas yaejJbHasi HATPy3Ka HA NMPOBO/I OT Beca
NMPOBO/Aa, BeCa roJ10J€1a v JaBJIeHUs BeTpa Ha MPoBoj [ /7:

+7, =P S
y2 =7 73
v =A% )
¥ =NV TS

IIpoJsérom Ha3bIBaeTCH:

+paccTosIHUE MEXKIY OIopaMu

PacCTOSIHUE MEX]ly AaHKEPHBIMH OIIOpaMu

paccTOsTHUE MEXAY IMTPOBOJIOM U 3eMIIEN

paccTosiHUE MEX/ly POBOJIOM U JIMHHENW FOPU30HTA B TOUKE KPEIJICHUS POBOJA
AHKEpPHBIM MPOJETOM HA3bIBAETCH:

paccTosiHue MeXay OOpaMu

+paccTossHUE MEX/y aHKEPHBIMHU OITOpaMu

pacCcTOsTHUE MEXAY IMTPOBOJIOM U 3eMIIEN

paccTosiHue MeXIy MPOBOJIOM U JIMHUEN TOPU30HTA B TOUKE KPEIUIEHUS IPOBOJA
CrpeJsoii npoBeca Ha3bIBAETCS:

pacCTOsTHUE MEXAY ONOpaMHU

PacCTOSIHUE MEX]ly AaHKEPHBIMH OIIOpaMu

paccTosIHUE MEK1y ITIPOBOAOM U 3€MIIEN

+paccTosiHre MEXKy MPOBOJAOM U JIMHUEN TOPU30HTA B TOUKE KPEIUIEHUS IPOBOJA
I'aGapuToM Ha3bIBaeTCH:

pacCTOsTHUE MEXAY ONOpaMHU

paccTosiHue MEXy aHKEPHBIMH OIIOPAMHU

+paccTosiHue MEKy IIPOBOAOM U 3eMIIEHN

paccTosTHUE MEXAY MTPOBOJIOM U JIMHUEHW TOPU30HTA B TOUKE KPEIJICHUS IPOBOAA
Tsizkenne npooaos JIJII B ceTn BOCHPUHUMAIOT:

IIPOMEXKYTOUHBIE OIIOPBI

+ aHKEPHBIE OIIOPEI

TPAHCIIO3ULIMOHHBIE OTIOPbI

NEePEXOIHBIE ONIOPHI

Jas nopaep:xkanus nposoaos JIIII ncnonb3yrores:

2



+ IPOMEKYTOYHBIE OIIOPHI
TPaHCIO3ULHOHHBIE OIOPHI
aHKEPHBIE OIIOPHI
IIEPEXOIHBIE OIOPEI

Bbz6epume HECKOJIbKO NpasuibHblX 6apUAHMOE omeema
HOpMaJ'lI)HaH TeEMIIEpaTypa oXJakAalnmero Bo3ayxa ajist TpaﬂccbopMaTopa COCTaBJIACT:

+1001C (50%)
0rC
+2501C (50%)
511C

Ta6auna 4 — Kputepuu oneHku cpopMHPOBAHHOCTH KOMIIETEHIIUH

Kom n Kpurepun ornieanBanmsi chopMHUPOBAHHOCTH KOMIICTCHIIUN
HaIMEHOBaHHE (4acTH KOMIICTCHITUH)
WHJIHKATOpa Ha 0a30BOM ypOBHE Ha MOBBIIICHHOM YPOBHE
HOCTHIKCHUA COOTBETCTBYCT OLICHKE COOTBETCTBYET OLICHKE COOTBETCTBYECT OLICHKE
KOMIICTCHIIN N «YJIOBJICTBOPUTCIILHO «XOpOUIO» «OTJIIAMIHO»
(uactu 50-64% ot 65-85% ot 86-100% ot
KOMITETCHIIHH) MaKCHUMAJILHOTO Oasia MaKCcHMaJIbHOTO Oaia MaKCHMaJILHOTO Oasa
WI-111koc-1 CryneHT, B OCHOBHOM, CTyaeHT XOpolo 3HaeT CTyaeHT OTIMYHO
Ocy1ecTBisier 3HAET MaTepual o Marepuai 1no Teme, Mo OPUEHTUPYETCS B
MOHHUTOPHHT TeMe, OTBEUYaeT Ha CyLIECTBY OTBEYAET HA MaTepuae mno Teme,
TEXHHISCKOTO MOCTaBJICHHBIE MOCTaBJICHHBIE BOIIPOCHI, | MPABHIHHO OTBEYAET Ha
COCTOSIHUS BOIIPOCHI, 3HAET HO JOIyCKaeT IOCTaBJICHHBIE BOIIPOCHI,
o0opynoBaHUs METOJIUKY HETOYHOCTH MPU YTEHUH | XOPOUIO OPUEHTUPYETCS B
MMOACTaHIINH MPOEKTUPOBAHUSA CXeM, TP 00BSICHEHUU MIPUMEHSIEMOM
BJIEKTPUYECKUX CHCTEMEI paboTsl 000pyI0BaHUHU, 3HACT €TO
ceTen ANEKTPOCHAOKEHUS SHEPTreTUYECKOro YCTPOKCTBO U IPUHIIUIT
HACENEHHOTO ITYHKTA, 000py1I0BaHUSI, MOXKET JICUCTBUSA, YBEPEHHO
MOXET OCYIIECTBIIATh CIIPOEKTUPOBATH MOXET CIPOEKTUPOBATh
MOHHUTOPHHT CHUCTEMY CUCTEMY
TEXHHYSCKOT'0 ANEKTPOCHAOKEHUS ANEKTPOCHAOKEHUS
COCTOSIHUS HACEJIEHHOTO ITyHKTA, HACEJIEHHOTO ITyHKTA; ¢
o0opyaoBaHuUs JIOTyCcKast BBICOKOH CTEIICHBIO
IMOACTaHIIHI HECYILIECTBEHHBIE CaMOCTOSITCILHOCTH
3IEKTPUUECKUX CETeH HETOYHOCTH; CIOCOOEH OCYIIECTBIIATh
CaMOCTOSTEIBHO MOXKET MOHUTOPHUHT
OCYILECTBIISATh TEXHHYSCKOI'O COCTOSTHUS
MOHHUTOPHHT 000pyI0BaHUS
TEXHHUYECKOTO MMOACTaHIIMI
COCTOSIHUS JIEKTPUYECKUX CETEN
00opyaoBaHUA
MOJICTaHIIUN

QJICKTPHUYICCKUX ceTeit




2 OHEHUBAHUE IIMCBMEHHBIX PABOT CTYJAEHTOB,
PETJTAMEHTUPYEMbIX YYEBHBIM IINTAHOM

KypcoBast pabota Ha TeMy «leKTpocHa0XKEeHNEe HACETEHHOTO MTyHKTay.
3agaHue BbIIAETCA COINIACHO BAPUAHTY B METOAUYECKOM ITOCOOUH.

Tabmuia 5 — opmupyemMbie KOMIIETEHIIUH (MITH UX YaCTH)

Kon v HaumeHoBaHMe HHIUKATOPA OreHOYHBIC
Kox u HaumenoBanue
JOCTMXKCHUS KOMIICTCHIIUN (qaCTH MaTcpuraibl U
KOMIICTCHIINHU
KOMITCTCHIIHH ) CpelCcTBa
[TK-1. Crioco6eH ocyIiecTBasTh U-1rkoe-1 OcyriecTBisieT T—
MOHHUTOPHUHT TEXHUYECKOTO MOHHUTOPHUHT TEXHUYECKOTO COCTOSHUS .
. KypCOBOI1 pabOThI
COCTOSIHUSI 000pY10BaHUS 000pYIOBaHUS TTOACTAHIIHIA
. . . (cobecemoBanue)
MOJICTAHIIUI SJIEKTPHUUECKHUX CeTeH AIIEKTPUYECKUX CeTel

Bomnpocs! 115 3aliUTHI KyPCcOBOii padoThl

1) Kakume TtpeGoBanmss mpeabssisiiores IIYD k moTpedbuTensM pasHbIX KaTeropuid 1o
Ha/I&KHOCTH AJIEKTPOCHAOKEeHUs?

2) Kak onpenensercs MECTO PacoIOKEeHUS TIOICTAHITHIA?

3) Kakumm MeromaMu NpPOM3BOAMUTCA  pacdy€T MOLIHOCTEH HA  ydacTKax  CceTu?
[IpogeMoHCTpUpYHTE METOMKY HAa KOHKPETHOM JIMHUHU.

4) Kak BweIOpaTh MoOmHOCTE  TpaHcopmatopa  TII, muraromeit  norpeduteneit
IT xareropun?

5) OOBsicCHUTE YCTPOMCTBO U MPUHIIHUII JCHCTBUS CHUIIOBOTO TpaHchopmaTopa.

6) Kakoit MmeTron pacuéra cedeHui MPOBOJHUKOB MCIOJIB30BAJICS B KYpCOBOM padoTe, B 4éM €ro
CyTb?

7) o xakuM ycCIOBUSIM HEOOXOIMMO TPOBEPUTH BHIOpaHHOE cedeHHe mpoBoaHuKa JIDII?
[TosicHuTe, KaKk OCYIIECTBIIAETCS JaHHAsI TPOBEPKa.

8) [Mosicaute npeumymectsa CUIL.

9) IlosicHuTe BBIOOP KOHKPETHOTO CEYEHHUs IIPOBOJHUKA B KypCOBOM padoTe.

10) Kak onpenenuts conporusieHue ydactka JISII B ycnoBusix akcmryaranuu?

11) Ot uero 3aBucst norepu HanpspkeHus B JISII? Jls yero ux paccunThiBaroT?

12) TlosicHuTe TEpMUHBL: NTAJICHUE HANIPSDKEHUS, IOTEPS HANPSKEHUS], OTKJIOHEHUE HAMPSKEHUS.

13) IosicHuTe, KaKk CTPOUTCA AMAarpaMMa OTKJIOHEHHUs HANPsDKEHUS Yy OTpeOUTeNeH.

14) [nst 4gero mpow3BOAUTCSA pacd€T TOKOB TpéxdasHoro, aByx(pa3HOTO H OJHO(PA3HOTO
KOPOTKOT'O 3aMbIKaHHUSI?

15) YUro Takoe Z(T1) u xak ero Haiftu?

16) Kak paccuutaTh cCOnpOoTUBICHHE METIH (ha3HBIA-HYIEBOU MPOBOL?

17) Hapucyiite BpEeMSTOKOBYIO  XapaKTEpPUCTUKY KOMOWHHUPOBAHHOTO  paCLEMUTENs
ABTOMAaTHUYECKOIO BBIKJIFOUATEIA.

18) IlokaxuTe Ha 3aIIMTHON XapaKTEPUCTUKE aBTOMATHUYECKOTO BBIKIIOUYATENSI pACUETHBIM TOK,
HOMUHAJIbHBIA TOK TEIJIOBOTO M 3JIEKTPOMAarHUTHOTO PaCLEIUTENEH.

19) OO®BsicHUTE YCTPOWCTBO © TPHUHIUI JEHCTBUS TEIUIOBOTO W 3JICKTPOMArHHUTHOTO
pacuenurenaeii aBTOMaTUHYECKOTO BBIKITIOUATETIS.

20) Kak BbIOpaTh MJIaBKYIO BCTaBKY JUIsl 3aIIUThI CUIIOBOTO TpaHcpopmaropa?

21) Kak mnpoBepuTh aBTOMATHYECKHM BBIKIIOYATENh Ha cpabaTbiBaHHE MNpU OAHO(DA3HOM
KOPOTKOM 3aMbIKaHHUH?




Tabauna 6 — Kputepun oieHKU KypcoBoil paboThl

KonunyectBo 6ayiio
ITokazarenu
MUHHMAaJIbHOE MaKCUMAaJIbHOE

CoOronenue rpaduka BHIIOJIHEHHS KYPCOBOM pabOoThI 1 2
ConeprkaHue U IPUCYTCTBHE IEMEHTOB HAYUHBIX 1 9
MCCJIeIOBaHMI B KypCcOBOU paboTe
3ammTa KypcoBOi pabOThI 50 80
AKTUBHOCTB TP BBIIOJTHEHUU KYPCOBOM pabOThI 1 10
HUroro: 53 100

Ta6auna 7 — Kputepuu oneHKH cpopMUPOBAHHOCTH KOMIIETEHIMI 10 KYPCOBO padoTe

Kox u Haumenosanue
WHJUKaTOopa
JOCTIDKCHHUS

KOMITETCHIINH (Y4acTH

KOMIIETEHIINHN)

Kpurepun oniernBanus copMrpoOBaHHOCTH KOMIIETECHITH

(4acTH KOMIIETEHIIUN)

Ha 0a30BOM ypOBHE

HAa MOBBIIIEHHOM YPOBHE

COOTBETCTBYET OIICHKE
«YIIOBIIETBOPUTEITHHOY
50-64% ot
MaKCHUMaJILHOI'O Oajia

COOTBETCTBYET OIICHKE
«XOPOIIIO»
65-85% ot

MaKCUMaJLHOro 0ajia

COOTBETCTBYET
OILIEHKE «OTINYHO»
86-100% ot
MaKCUMaIbHOTO
baiia

I/I]—I‘ 1 TIKoc-1
OcymiecTBiasieT
MOHUTOPUHT
TEXHUYECKOTO
COCTOSIHUS
o0opypoBaHus
HOJICTAHIINHN
ANEKTPUUECKUX CETEU

CTyneHT, B OCHOBHOM,
3HaeT MaTepuai 1o
TeMe, OTBEYaeT Ha

MOCTaBJICHHBIE
BOIPOCHI, BBITOTHHII
KypCOBYIO paboTy 10

KOHIIa CeMecTpa,
co0Jro1asi METOJTUKY
MIPOEKTUPOBAHUS
CHUCTEMBI
AIEKTPOCHAOKEHUS
HAaCEJIEHHOTO IIyHKTA,
pacyeThbl MPOU3Be ¢
HEJI0UYEeTaMH, MOXKET
OCYUIECTBJIATH
MOHHUTOPHHT
TEXHUYECKOTO
COCTOSIHMSI
o0opyI0BaHUS
MHOJICTAaHIIUU
AJIEKTPUYECKUX CETEH

CTyzieHT XOpOIIIO 3HAET
MaTepual 1mo Teme, mo
CYILIECTBY OTBEYAET Ha
MOCTaBIIEHHBIC BOIIPOCHI,
HO JIOMyCKaeT
HETOYHOCTH B
(hopMyITUPOBKE OTBETOB,
BBITIOJTHIII KYPCOBYIO
paboTy B CPOK,
co0uro1asi METOJTUKY
MIPOEKTHPOBAHUS
CUCTEMBI
3JIEKTPOCHAOKEHUS
HACEJIEHHOTO IIyHKTA,
pacueTsl MPOU3BEI ¢
HECYIIECTBEHHBIMU
HeJI04YeTaMHu, OBICTPO
UCTIPABIISAS UX TTOCIIE
3aMe4aHui
mpernoaaBaTeis,
CaMOCTOSITEJIBHO MOXKET
OCYIIECTBIISATh
MOHHUTOPHHT
TEXHUUYECKOTO COCTOSTHUS
o0opyIoBaHus
MOJICTAaHIIUU
AIIEKTPUYECKUX CETEH

CTyZleHT OTIUYHO
OpUEHTHUPYETCS B
MaTepua’e 1o Teme,
MpaBUIILHO OTBEYAET
Ha TIOCTaBJICHHbIE
BOIPOCHI, BBITIOJIHUI
KypPCOBYIO paboTy B
CpPOK, coOroast
METOJIUKY
MIPOCKTUPOBAHUS
CUCTEMBI
AIIEKTPOCHAOKEHUS
HACEJIEHHOTO MMyHKTA,
pacyeTsl MPOU3Be
BEPHO, C BBICOKOI
CTENEHBIO
CaMOCTOSITEJIbHOCTH
MOET OCYIIECTBIISITh
MOHHUTOPHUHT
TEXHUYECKOTO
COCTOSIHUSI
000pyaOBaHUS
OJCTAHIIUNA
AJIEKTPUYECKUX CETEUN




3 OHIPEJAEJIEHUE PE3YJIBTATA
IMPOMEXYTOYHOM ATTECTAIIUN

qDopMa HpOMe)Ky'TO‘-IHOI\/'I aTTCCTallMH 110 JUCIHUIIIIMHE 5K3AMEH.

OLEHOYHBIE MATEPHAJIBI U CPEJICTBA JIJISI IPOBEPKH C
OOPMHMPOBAHHOCTHU KOMIIETEHIINN

IIKoc-1. CnocodeH ocymecTBJIATh MOHUTOPUHI TEXHHYECKOI0 COCTOSTHHSI 00OPYI0BAHUA
MOACTAHIMI JJIEKTPUYECKHUX CeTeil.

38[{31—[1/151 3aKpPbITOro THIIA

Buioepume o0un npasunvnulit gapuanm omeema

1) Kopnyca 3/1eKTpONIpMEeMHUKOB B CJiyuyae OpraHu3anuu cetu ¢ Tunom 3aszemienuss TN-S u TN-
C-S coepnnsitor c:

+HYJIEBBIM 3aIUUTHBIM IPOBOAHUKOM PE

HYJIEBBIM pabOYUM NPOBOJIHUKOM N

¢azubiM nipoBogoM C

KOPIIyCaMH OCTaJIbHBIM 3JIEKTPOITPUEMHUKOB

2) I'pauk HArpy3Ku — 3TO 3aBHCHMOCTD:

+aKTUBHOM, PEAKTUBHOW WJIN IMOJHON MOIIHOCTH HAarpy3Ku OT BPEMEHU
AKTHBHBIX, PEAKTUBHBIX U MOJIHBIX TOTEPh MOITHOCTH OT BPEMEHU
MOTEPH HAIIPSKEHUSL OT HArPYy3KHU

AKTUBHBIX [TOTEPh HANPSIKEHUS OT BPEMEHU

33}12“{]/[51 OTKPBITOI'o THIIA

Jaime pazeépruymulit omeem na 6onpoc

1) Kakune kaTteropum HaJAEKHOCTH 3JIEKTPOCHAOKeHHMsI moTpeduTesieid Bbiaeasier IIYD u
KaKue TpeOOBaHMs /sl HUX J0/IKHBI 00ecneYnBaThes?

IIpasunvnuiii omeem

Cornacuo [1YD, paznuyarot moTpeOuTeneit nepBoi, BTOPO U TPEThEH KaTerOpHid.

IlepBass kateropusi JOJDKHA OOECIEUMBATHCS NHUTAHUEM OT JBYX B3aUMHO PE3E€PBHPYEMBIX
MCTOYHUKOB MUTAHUS, a MEPEPHIB B AJIEKTPOCHAOKEHUU MEXAY 3THUMU UCTOYHUKAMH JIOIYyCKAaeTCsl Ha
BpEMsl aBTOMATUUYECKOTO MEPEKITIOUCHHUS.

Bropast karteropus noikHa 0OecreyMBaTHCS NMUTAHHEM OT JIBYX B3aUMHO PE3E€pPBUPYEMBIX
HCTOYHUKOB, a IIEPEPLIB IHUTAHUSA [JOIYCKACTCA HA BpPEMSA PYYHOIO IEPEKIIOUYEHUS MEXKIY
MCTOYHUKAMHU.

TpeTBH KaTCropuda AOJDKHa OGGCHG‘-II/IBaTLCH MUTAHUCM OT OJHOIO0 HCTOYHHKA, a ICPCPLIB
MATaHUS TOTYCKAeTCsl Ha BpeMs He OoJiee 24 4acos.

2) U3 kakuX 3TANOB COCTOMT METOAUKA NMPOCKTHPOBAHHUS JJIEKTPOCHAOKEHUSI HACETEHHOT O
MYHKTA (3JIEKTPUYECKAasi 4acTh)?
IIpasunvrovit omeem
1. Omnpenenenue pac4€THBIX Harpy30K Ha BBOJAX 3AaHUN U COOPYKEHUM
2. OmnpeneneHne MecTa pacloIOAKEHUS MOJACTAaHIUNA U TPACCUPOBKA CETH
3. Pacuér mourHoCcTEN Ha y4acTKax CETH



Pacuét u BbIOOp ceueHust MpPOBOIHUKOB

Omnpenenenne NOTepps HANPSKEHUS B CETH

Omnpenenenne OTKIOHEHUS HANPSOKEHUs y ToTpeduTesen
PacuéT TOKOB KOPOTKOT0 3aMbIKaHUS

Br160p cuitoBoii 1 KOMMYTallMOHHOW anmnapaTypbl MOACTaHLIUN

XNk

3) KakoBbI 0OCHOBHBIE IIOKa3aTe/IH Ka4eCTBa JIeKTPUYECKOi JHeprun?

IIpasunvnviti omeem. OCHOBHBIMU IOKA3aTENSIMM KaueCTBA JIEKTPUUECKON YHEPIUM SBIISIOTCS:
OTKJIOHCHHUC HaANpPsIKCHUSA, OTKIOHCHHUEC YaCTOTHI, (1)J'II/IKep HaIlpsKCHUA, HCECUHYCOUAAIbHOCTDH
HaNpsDKEHUs, HECUMMETpPHUsl HaIpsDKEeHHs. B OOJIBIIMHCTBE CIIyyaeB yduThIBaeMas Ko3(@uuueHToM
HECHMMETPHUH TI0 HANPSHKEHUIO 00paTHOH MOCIEeI0BATEILHOCTH M KOAPPHUIIMEHTOM HECUMMETPHH TI0
HaIpsHKEHUIO HYJIEBOM MOCIIE0BATEIbHOCTH.

4) Kak paccuutath Me:xkayda3Hble TOKH KOPOTKOro 3ambikaHusi? 3anummurte dopmy.ry
pac4éTra TokoB TPEX(azHoro u ABYX(a3HOro KOPOTKOr0 3aMbIKAHHUS.

IIpasunvnviti omeem. COCTaBUTh CXEMY 3aMEUICHUs OJJIEKTpHUUYECKOW ceTH. OnpenenuTsb
CONPOTHUBIIEHUSI 3JEMEHTOB ceTH. [IpUBECTH CONPOTHUBIEHUS S3JEMEHTOB CETH K YPOBHIO TOIO
HaNpsDKEHUs, HA KOTOPOM PacCUUTHIBAETCS TOK KOPOTKOIo 3aMblkaHus. OmnpenenuTb TOK KOPOTKOIO

. rac ZK — COIIPOTHUBJICHUC 1TENHU OO0 TOYKH KOPOTKOI'O 3aMbIKAHUA
W gt Zp

05 _
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5) lo kakuM MeTOAMKAM MPOM3BOAMTCH PpacyéT MoIIHOcTell Ha ydacTtkax ceru JIOJII
KJaccoB Hanpsikenuii 0,4...35 kB u B 4ém ux cyrn?

IIpasunvnovii omeem. B snextpuueckux cetsax 0,4...35 kB pacuér MmouiHocTel Ha yyacTkax ceTH
BBITIOJIHSIOT JIByMsI METOJaMH: MeToa K0d(pPHUIIMEHTOB OIHOBPEMEHHOCTH W METOJ HaI0aBOK.
[IpuMeHeHrEe TOrO WJIM MHOTO METOJa 3aBHUCUT OT COOTHOIIEHHUS MOIIHOCTEM B paccMaTpUBacMoOU
TOYKE CETH.

Ecnn MOIIHOCTM B TOYKE NPUCOECAUHEHHUS OTIMYAIOTCS MEHEE YeM B 4YeThIpe pas3a, TO U
pacuéTa UCHOoNB3YIOT METO KOA(PPHUIIMEHTOB OJTHOBPEMEHHOCTH.

Ecnu MomHOCTH B TOYKE NPHUCOEAMHEHHs OTJIMYaloTCs Oosiee 4yeM B ueThIpe pasza, TO IUis
pacuéra WCIONB3yIOT METOJ Haa0aBOK, KOrja K OOJBINCH MOIIHOCTH NpHOABISETCS Hag0aBKa OT
MEHBIIIEH MOIIIHOCTH.

OxoHuaTenbHbIE pe3ynbTaThl oOydeHus ((popMupoBaHUS KOMIETEHIIMI) OMpPEIesIIOTCs
MOCPEACTBOM TiepeBoja OayuioB, HaOpaHHBIX CTYJCHTOM B IPOIECCE OCBOCHUS ITUCIHMIUIAHBI, B
OLICHKU:

— 0a30BBIH YPOBEHD CHOPMHUPOBAHHOCTH KOMIICTCHIIMH CYUTACTCS JOCTUTHYTHIM €CITU Pe3yiIbTaT
00y4YeHHSI COOTBETCTBYET OLICHKE «yIOBJICTBOPUTEIHHO» (50 10 64 peHTHHIOBBIX OAJLIOB);

— TIOBBIICHHBIH ypOBEHb CPOPMHUPOBAHHOCTH KOMIICTCHIIMMA CUUTACTCS JOCTUTHYTBHIM, €CIIH
pe3yabTaT 00y4YEeHHsSI COOTBETCTBYET OIICHKAM «XOPOIIo» (65-85 peUTHHTOBBIX 0alIOB) U «OTIIMYHOY
(86-100 peHTHHTOBBIX OAIIIOB).



4 TIOPSIIOK MPOBEIEHMS TIOBTOPHOM
MPOMEKYTOYHOM ATTECTALIUA

dopMa NpoOMEKYTOYHOU aTTECTALUHU 110 AUCLUIUIMHE 9K3AMEH.

IToBTOpHas mpoMexXyTOYHas aTTECTauUs IO JUCLUIIIMHE IPOBOJUTCSA C MCIOIB30BAHUEM
3alaHuil A1 OLIEHKH C(OPMHUPOBAHHOCTH KOMIIETEHIMH Ha 0a30BOM ypOBHE IO BCEM MOIYJISIM,
BXONSAIUMM B CTPYKTYpYy JHMCLMIUIMHBI 3a CEMECTp, II0 MTOraM KOTOpPOro CTYIAEHT HMeEeT

AKaJICMUYCCKYIO 3a10JIDKCHHOCTD.

Tadauua 8 — Kpurepuu oueHku ¢popMIUpPOBAHHOCTH KOMIIETEHIMIA 110 KYPCOBOii padore

Kputepuu onienuBanus chopMHUpOBaHHOCTH
Ko n HanMeHOBaHWE WHIUKATOPA KOMITETEHITNH (JaCTH KOMIICTCHIIHH)
JIOCTYDKCHUST KOMIICTCHIIMI Ha 6a30BOM ypOBHE
(4acTu KOMIICTCHITNH ) COOTBETCTBYET OIICHKE «YyIOBJICTBOPUTCIHLHO)
50-64% oT MakcHMabHOTO Oajia
N-11kec-1 OcyiecTBisieT CTyneHT, B OCHOBHOM, 3HA€T MaTepHall IO TEME,
MOHHTOPHHT TEXHUYECKOTO COCTOSHUS OTBEYAET Ha IMOCTABJICHHBIE BOMIPOCHI, BHITTOTHIUII
000pyI0BaHUs MOACTAHITHI KypCOBYIO paboTy, cOOIOAast METOIUKY MPOSKTUPOBAHUS
AIIEKTPUIECKUX CETeH CUCTEMBI JJIEKTPOCHA0KEHUS HACEIEHHOTO ITYHKTA,
CaMOCTOSITEIIbHO MOXKET OCYIIECTBIISITh MOHUTOPUHT
TEXHHUYECKOTO COCTOSIHHSI 000PYI0OBaHUS MOACTAHIIUN
SJIEKTPUYECKHUX CETEH

Tabanna 9 — Kpurepuu oneHku cpopMHPOBAHHOCTH KOMIIETCHIIUH

Kpurepun oniennBanus chopMupoOBaHHOCTH KOMIIETEHIH
Koxa u HanMeHOBaHHME WHIAMKATOPA (4acTH KOMITETCHITHH )
JOCTHKEHHS KOMIIETEHIIUN Ha 0a30BOM yYpOBHE
(4acTH KOMITETCHITHH ) COOTBETCTBYET OIICHKE «YIOBJICTBOPUTEIHHO
50-64% oT MakcHMaNbLHOTO Oajia
NJ-1nkoee-1 OcymiecTrisier CTynieHT, B OCHOBHOM, 3HAET MaTepUall IO TeMaM
MOHI/ITOpI/IHF TEXHHUYCCKOI'O JUCHUIIIIMHBI, OTBEYACT HAa IIOCTABJICHHBIC BOHpOCLI, 3HACT
COCTOSIHUSI 000PYIOBaHUS METOJMKY POCKTHPOBAHHUS CHCTEMBI DJICKTPOCHA0KECHUS
MOJICTAHITUI JIEKTPUUECKUX CETeH | HACEIEHHOrO MYHKTa, CIIOCOOCH OCYIIECTBIIATH MOHUTOPUHT
TEXHUYECKOTO COCTOSHUS 000PYOBaHHUSI ITOICTAHIIAN
AIEKTPUYECKUX CETEH
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