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HacnopT (l)OH)Ia OLHCHOYHBIX CPEACTB

Ta6muma 1
dopmupyemble
PMHDPY OLieHOYHBIE MaTEepUAJIbI Komnuec
Monynib AUCUMILTUHBI KOMIIETeHIINH
U Cpe/CcTBa TBO
WA UX 9aCTH
Bonpocs! s 3amuThl
Yerpoiicto MPAaKTHYECKUX padoT 109
JIEKTPUYECKUX CEeTEr (cobecenoBanme)
[TKoc-1. Criocoben
TectupoBanue 90
OCYUIECTBIISTD
MOHHUTOPUHT Bonpocsr uist 3anm e
PacuéThl 2JIeKTpHUeCcKUX | TEXHHUIECKOrO COCTOSHHSA IIPaKTUUYECKUX padboT 44
ceTeil o0opynoBaHUs (cobecenoBaHue)
TIOACTAHIMH TectupoBanme 60
ANEKTPUYECKUX CeTel
Bormpocs! i 3ammTsl
Kypcosas padota KypCOBO# paboThI 21
(cobecemoBanue)

1 OHEHOYHBIE MATEPHAJIbl, HEOBXO/IUMBIE
JJI ONEHKHW 3HAHUHU, YMEHUU U HABBIKOB JAEATEJIBHOCTH

B NTIPOHECCE OCBOEHUSA JUCLHUIIJIMHBI

Tabmuna 2 — @opmupyemble KOMIETEHIINH

Kox u saumenoBanue
KOMIIETEHIINHU

Kox n HaumeHoBaHME MHAMKATOpA
JOCTH)KEHHS KOMIETEHIINH (4acTu
KOMIIETEeHIINHN )

OneHouHbIE MaTEpHAIIBI
U Cpe/icTBa

Moayas 1.

YCTpoiicTBO JJIEKTPHUYECKHUX CeTel

N-1nkoer OcyliecTBiIss€T MOHUTOPUHT
TEXHUYECKOr0 COCTOSIHUS 000PY/IOBAHNUS

Bonpocs! puist 3amumThl
MPaKTUYECKUX padboT

o Ny cobecenoBanue
[TK,e-1. Ciocoben MOACTaHIUM SJIEKTPUUECKUX CETEH (T )
OCYILECTBIIATD €CTUPOBAHUE
MOHHUTOPUHT Moayas 2.
TEXHUYIECKOTO PacuéThl JjIeKTPpUUYECKUX ceTel
COCTOSIHHUS Bornpocs! aiis 3a1mThl
06OpY/I0BaHHS N-1nkoc-1 OcyiiecTBisieT MOHUTOPUHT paKTHIECKHX paGoT
OICTAHIIHNI TEXHUYECKOTO COCTOSTHUSI 000pY10BaHMS (cobecenopante)
MEKTPUIECCKUX CeTeh MOJICTAHIIUM JIEKTPUUECKUX CETEMN TectupoBane

KypcoBasi padora

N-1nkoe-r OcyliecTBissieT MOHUTOPUHT
TEXHUYECKOI0 COCTOSAHUS 000PYAOBAHHUS
MOACTAaHUHM DJIEKTPUUECKUX CETEN

Bormpocs! a1 3amThl
KypCOBOH paboOThI
(cobecenoBaHnue)




OueHo4YHbIe MAaTEePUAJIBI M CPEICTBA JJI IPOBEPKHU
copMHPOBAHHOCTH KOMITETEHIIH A

Moayasb 1. YeTpoiicTBO 3jIeKTpUUYECKHX ceTeil

3amuTa NnpakTHYecKUx pador
Bonpocuwl o1 cobecedosanus

«OQ0nme cBeAeHUs 00 DJIEKTPHUYECKHUX CeTAX»

Oowgue ceedenus o cucmeme INEKMPOCHADIHCEHUA
[TosicHUTE TEPMUH 21eKmpOocHadI CeHuUe.
[TosicHUTE TEPMUH cucmema 31eKmpOoCHAONCEHUSL.
[TosicHUTE TEPMUH HOMUHATIbLHOE HANPSHCEHUE.
Ha xakue Kiaccsl HOMUHAJIbHBIX HAIIPSDKEHUM Pa3AelsaioT 3JEKTPOYCTaHOBKH?
ITo kakuM npu3HaKaMm KJI1acCUGUIUPYIOT IEKTPUUECKUE ceTn?
[TpuBenuTe Knaccudukanmio 3IEKTPUUECKUX CETEN 10 OXBAaTHIBAEMOW TEPPUTOPUH .
N3 KakMX OCHOBHBIX 3JIEMEHTOB COCTOUT CHCTEMA IEKTPOCHAOKEHUS?
Ilokazamenu kauecmea 31eKmMpu1ecKoll IHEPZUU

1. Yro noHumaeTcs noJ TEPMUHOM Ka4ecmeo 21eKmpuieckoi sHepeuu?

2. Kakue moka3aTesm KadecTBa HOPMHUPYIOTCS B COOTBETCTBUE C TOCYAapCTBEHHBIM
cTaHjgapTom?

3. Uto Ha3pIBaeTcsd OTKJIOHEHMEM HANpsKEHHs, KaK €ro paccuuTath U B KaKUX Ipenernax
HOPMHUPYETCS OKa3aTelb?

4. Yro Ha3bpIBaeTCs OTKJIOHEHHEM YacTOThl, KaK €ro paccuuTaTb M B KaKUX Ipenenax
HOPMHPYETCS TTOKa3aTeJb?

5. [losicHuTe, B KakuX clydasiX BO3HUKAET HAIPsLDKEHUE OOPaTHON MOCIe10BaTENbHOCTH ?

6. IlosicHuTe, B KaKUX CIy4asiXx BOSHUKAET HANPSDKEHUE HYJIEBOU IOCIIEI0BATEIEHOCTH?

7. B kakux mpeaenax HOpMUPYIOTCS K03 (hPUIIMEHTH HECUMMETPUHU 110 HANPSKEHUSIM 00paTHOMN
Y HyJIEBOM NOCJIE0BATEIbHOCTEN?

NooogkrwbdpE

«OCHOBHBIE 3JIEMEHTDI JIeKTPUHUYECKHUX CeTen»

Oougue ceedenusn 0 TUHUAX IJIeKmMpPonepeoadu

[TosicHUTE TEPMUH JUHUA INeKMPOnepeoayu.
CKOJIBKO METPOB COCTABJIAET JJIMHA IPOJIETA PU PA3IUIHOM KJlacce HaIlpsKeHus?
UYro siBIsI€TCS OCHOBHBIMM 3JIEMEHTAMU JIMHUU BO3YIIHOMN 3JIeKTporiepeaadun’?
[TpuBenuTe U NOSCHUTE KJIaCCU(PUKALIUIO OIOP.
CKOJIBKO COCTaBIISIET CPOK CIYXObI OIOpP Pa3IMUHBIX TUIIOB?
[IpuBeanTe 1 MOSACHUTE KIACCUPUKALUIO TUHEWHOW apMaTyphl.
[TpuBenuTe ¥ MOSCHUTE KIACCUPUKALIUIO U30IATOPOB.
Kax onpenenuts kiacc Hanps>KEeHUs! JIMHUU 110 KOJIUYECTBY U301 TOPOB?
[TpuBenuTE ¥ MOSCHUTE KJIACCUPHUKAIIUIO TPOBOIOB.

10 Kakue TpeOoBaHuS MPEIBSABISIOTCS K NPOKJIAJAKE BO3AYUIHBIX JIMHUN 3JIEKTpoIepenayu
HanpspkeHuem 0,38...10 kB?

11. IpuBenuTe OCHOBHBIE XapaKTEPUCTUKH MPOJIETA IMHUU DJIEKTpOIIepeladn.

12. Pacumdpyiite mapku npoBonoB A-95, AC-120, CUTI2 A-3x35+54,4+2x16.

13. TpuBenute npeumyiiectBa mpoBoaoB mapku CHUIL

14. CkonpKO COCTaBIISIET JJIMHA TPOJETAa BO3AYLIHBIX JMHHUH 3JEKTpoNepesayu s pa3HbIX
KJIACCOB HAIPSIKECHUI?

15. Yro sBiIsSIeTCSI OCHOBHBIMH DJIEMEHTAMH KaOEIbHON JIMHUU JICKTporiepenadn?

16. TlosicHuTe TepMUH 21eKmpudecKull Kaben.
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17. TlosicHUTE TEPMUH KabeabHAsl TUHUSL SINeKMPOnepeoaUu.

18. Kaxkue tpeboBanus npenbsaBisroTes [1YD k npokiaake kabenei?

19. 3apucyiite u nosicaute T-o0pasnyto cxemy 3amenienus JIOII.

20. 3apucyiite u nosicaute [1-06pa3nyro cxemy 3amenienns JIDIL.

21. Yro Takoe OMHYECKOE COMPOTUBIICHHE, YEM OHO OTIMYAETCS OT AKTUBHOTO?

22. Kak paccuuTaTh aKTHBHOE M PEaKTHBHOE compoTruBiieHne npoomHuka JIDII B ycmoBusx
AKCILTyaTauu?

23. Ort 4ero 3aBUCHT PEaKTUBHOE COMPOTUBIJICHHE TpoBoaHUKA JIDIT?

24. Kax ompenensiercs yaenbHas EMKOCTh ¢a3bl?

25. Kak omnpenensiercs 3apsiiHas MoImHocTh JIDII?

Oobugue ceedenusn 0 mpanchopmamopax u mpancPHopmamopHvix nOOCMAHYUAX

1. TlpuBenute KiaccuuKanuio TpaHCPOPMATOPOB.
2. Yro 3ammdpoBaHo B Mapke TpaHchopmaTopa?
3. TlosicHuTe, Ha 4TO yKa3bIBAIOT pa3jMuHble OYKBBI B Mapke TpaHchopmarTopa.
4. Yro Ha3bpIBaeTcs TpaHCHOPMATOPHOM MOACTAaHIIHEH?
5. Ilo xakuM nmpu3HaKaM KiacCuGUIUPYIOT TpaHC(HOpMATOPHBIE MOACTAHIUN?
6. IlpuBeanTe KIaccUPUKAINIO TPaHC(HOPMATOPHBIX MOACTAHIIMNA IO TUITY UCIIOJHEHUSI.
7. 3apucyiite u noscaute T-o0pa3Hyto cxeMmy (a3bl TpaHcPopmaTopa.
8. Kak onpenennts akTHBHOE, pEaKTHBHOE U ITOJHOE CONPOTHBIIEHUS TpaHchopmaTopa?
9. UYro moka3sIBaeT HANPsDKEHHUE KPOTKOT'O 3aMbIKaHUS?
«Pe:xnMbl padoThI HeliTpaJieil ceTein»
1. UYro moapazymMmeBaeTcsi MO HEUTPAIBIO AIEKTPOYCTAHOBKH?
2. Ha xakue THIBI HEHWTpasiel pa3iessatoT 3JEKTPOYCTaHOBKHU ?
3. C xakuMu THIIaMH HeUTpameil padoTaroT anekTpoyctanoBku 10 1000 B?
4. C xkakuMHM TUIIaMH HelTpaseil paboTaroT 3MeKTpoycTaHoBku 6...110 kB?
5. UYewm 00ycioBiieH pexxuM paboThl HeiliTpaseit?
6. IlosicHuTe, 4TO O3HAYAET IIyXO3a3eMJIEHHAs HEHUTpajb M MpPU KaKUX KJaccax HampsKeHHUs

€€ IMMPUMEHSIIOT.

7. TlosicHuTte, 4TO O3HA4YaeT M30JIMpPOBaHHA HEUTpanb M NMpPU KAaKUX Kjaccax HANpsUKEHUs eé
IPUMEHSIOT.

8. IloscHuTe, 4TO O3HAYAET KOMIICHCUPOBAaHHAs HEHTpab M B KAaKUX CIIydasx €€ MpUMEHSIOT.

9. [IloscHute, uTto oO3Hauaer 3(p¢PeKTUBHO-3a3eMJIEHHAs HEUTpalb U B KakKuX cilydyasx eé
IIPUMEHSIOT.

10. Kaxk opranu3syercst B CUCTEME 3JIEKTPOCHA0XKEHUS U30IMPOBAHHAs HEUTpasb?

11. Kak opranusyercs B cucTeMe 3JIEKTPOCHA0KEHUsI ITyX03a3eMIIEHHAs HENTpasb?

12. Kaxk opranusyercst B CUCTEME JIEKTPOCHA0KeHUs 3(pPeKTHBHO -3a3eMIIEHHAs HEHTpaIb?

13. Kaxk opranusyercsi B CHCTEME 3JICKTPOCHA0KEHHUSI KOMITEHCHPOBaHHAs HEUTpaib?

«IIpoekTHpPOBaHKE CHCTEM 3JIEKTPOCHADKEHUS»

1. Kakue TpeOoBaHUs NPEABSBISIOT K 3JIEKTPUYECKUM CETSIM?

2. 3apucyiiTe U MOSICHUTE KJIacCH (PUKALIMIO MTOICTAaHIUI 110 CXEMaM MPUCOETNHEHNUS.

3. 3apucyiiTe U MOSACHUTE KOH(QUTypallMi0 HEPA3BETBIEHHBIX U Pa3BETBIEHHBIX AJIEKTPUUYECKUX
cerei.

4. 3apucyiiTe ¥ TIOSCHUTEC KOH(HUIYpalMi0 MAarucTpPalbHBIX HEpPE3epBAPOBAHHBIX U
pPE3EpPBUPOBAHHBIX YJIEKTPUUECKUX CETEH.

5. 3apucyiiTe u MOSICHUTE cXeMy OJIOK JIMHUS — TpaHCcHOopMaTop.

6. 3apucyiiTe U MOsSCHUTE KOH(MUTYpalUI0 3aMKHYTBIX U CIOKHOMNETJIEBBIX 3JIEKTPUYECKUX
cerel.




«IJIeKTpHYECKHE HATPY3KH CEeIbCKOXO03iCTBEHHBIX NOTPEOUTE e

[N

. [losicHUTE TEPMUH 2.1eKMPONPUEMHUK.
[TosicHuTe TEPMUH nOMpedUmensb INeKMPULECKolt IHePSUU.

3. Ha kakue kareropuu 1o Haa&KHOCTH Pa3fesiOTCS SJIEKTPONMPUEMHUKA B COOTBETCTBUH C
[1ys?

N

&

Kakwue tpeboBanus npeabssisiet [1YD k anekTponpuéMHIKAM pa3HBIX KaTeropuii?
Kakue TpeGoBaHus NPeABABIAIOT K MOTPEOUTENIM 0c000 KaTeropun?
I'paghuxu nazpy3zoxk nompeoumeneii
Kakwue Byl rpadikoB Harpy30K pa3ingaroT?
JUist KakuX peKUMHBIX JHEH CTposT rpaduky Harpy30K Ha MOJICTAHIUAX?
Kak cTpountcs rpaduk Harpy3KkH 1o MpoaoDKUTETBHOCTH?
C xaKo# IeNbI0 CTPOATCS CyTOYHBIE rpauKku HAarpy3oKk?
C xakoil 11espto cTpouTes TpaduK HArpy3KU MO MPOJOJLKUTEIFHOCTH B TeUeHHE roa?
ITosicHUTE TEPMUH 6peMs UCHONb30BAHUS MAKCUMATbHOU HACPY3KU.
Onpedenenue nazpy3ok nompeoumeeil
[TosicHuTe, KaKKe CYIIECTBYIOT METO/Ibl pacuéTa MOIIHOCTEN HA ydacTKax CeTH?
B uém cyTh MeTOza pacuéra MolHOoCTeN M0 KO3 (UIMEHTaM OAHOBPEMEHHOCTH?
B uém cyTh MeTona pacuéra MouiHocTel 1o Hajg0aBKam?
4. TlpuBenute mnpumep pacuéra MomHOCTeH Ha yuactkax JIDII mo koaddunmuentam
OJTHOBPEMEHHOCTH U Ha/l0aBKaM.

cakrwhdE O
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«IloTepy MOITHOCTH U YHEPIrUH B YICKTPHYECKUX CETHAX.
BekTopHas nuarpammva JIDID)

IHlomepu mowgnocmu u Inepeuu ¢ JIII1

Ot gero 3aBUCAT OTEpHU MOIIHOCTH B JIDTI?
CKOJIbKO TIPOIIEHTOB M3 OOIIET0 YK CIia MOTEPh SHEPruu mpuxonutces Ha JIDTI?
[TosicHUTE TEXHUYECKHE MEPONPHUATHS 110 CHIDKEHUIO MOTEPh AJIEKTPOIHEPTUH.
[TosicHuTE OpraHU3aIMOHHBIE MEPOI PUSATHS 110 CHIXKEHUIO MOTEPh 2JIEKTPOIHEPT UH.
Kak paccuntsiBaroTcst morepu MomHocTu B JIDII?
Kaxumu Metogamu npou3BoAuTCs pacuér norepsb sHepruu B JIDII?
[TosicHuTe METOA ONpeneIeHUsI TOTEPh SHEPTHH 110 CPEIHEKBAAPATUYHON MOLIHOCTH.
[TosicauTe MeTo onpeneneHus NOTEPb SHEPIUU IO BPEMEHH MaKCUMAJIbHBIX [TOTEPb.
[losicHuTE TEPMUH 8peMs MAKCUMATbHBIX NOMEPbD.

Ilomepu mowipocmu u 3nepzuu 6 mpauncpopmamopax
M3 kakMX COCTaBJIAIOLIMX CKJIAABIBAIOTCS IOTEPU MOIHOCTH B TpaHchopMaTope?
[TosicHuTE, OT Yero 3aBUCAT MOTEPU B MAarHUTOMPOBOIE?
[TosicauTe, OT Yero 3aBUCAT NOTEPU B 00OMOTKaxX TpaHchopmaTopa?

4. Kak ompenenuTh MOTEPU MOIIHOCTH IJs HECKOJBKHX TpPaHCcPOpPMAaTOpPOB paboOTaroOLIMX B
napasuiesb?
5. Kak onpenenuts moTepu SHEPruu B T€UEHUE rojia Ay Tpanchopmaropa?
Bexmopnasa ouazpamma JIII1

13 Kkak1X COCTaBJISIOUIMX CKJIAAbIBAECTCS HANPSDKEHUE Y TOTpeOUuTes?
[TosicHUTE TEPMUH nOMeps HANPAXCEHUsL.
[TosicHUTE TEPMUH nadeHue HanpsHCeHUs.
[TosicHUTE TEPMUH OMKIOHEHUE HANPANCEHUSL.
3apucyiiTe ¥ MOSICHUTE MOCTPOCHHUE BEKTOpHOU AuarpaMmsal JIDII.
OT 4yero 3aBUCHT yroji MeXy TOKOM U HalpsbkeHueM B Havase JIOII?
Kak paccunrtate notepu Hanpsixenus B JIOII?
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Onpeodenenue omKI0HEHUA HANPANCEHUA Y nompeoumeneii

1. JInst kKakux pekMMOB M KaKUX ITOTpeOUTENEl ONpeaeseTcss OTKIOHEHU e HalIPsKEHUs ?

2. B xakux npenenax HOpMUPYETCs BETMUUHA OTKJIOHEHUS! HallPSHKEHUS?

3. 3apucyiiTe 1 MOSICHUTE TOCTPOCHUE JUATPAMMbl OTKJIOHEHHS HANIPSKEHHUS.

4. KakuMm 00pa3oM peryaupyercs HalpspkeHHe y oTpeduTeneil Ha noJcTaHuu?

5. [NosicauTe HazHaueHue ycrpoiictBa I1bB, Ha KakuX TpaHCPOPMATOPHBIX MOJCTAHIIUSIX OHO
npuUMeHsieTcs?

6. Iloscuute Ha3HaueHnue yctpoiictBa PITH, Ha kakux TpaHcopMaTOpHBIX MOJCTAHLMSIX OHO
IpUMeHseTcs?

Komnsromepnoe mecmuposanue (TCk)

«Obwue ceedenus 00 INeKMPUUECKUX CEeMAX)

Bvibepume 00un npasunvHblii apuanm omeema

Ilox TepMHHOM 3J1eKTPOCHAOKEHHE MOHMMACTCS:

COBOKYITHOCTb 3JIEKTPOYCTaHOBOK, IIPEIHAa3HAUEHHBIX JUIsl 0OecrieueHus NoTpeduTeien
UIEKTPUY ECKON SHEPTUH

obecrieueHue morpeduTeNnel AEKTPUIECKON Y HEPTHH OT SHEPT OCHUCTEMbI

+obecneueHre NOTpedUTENeH IIEKTPUIECKOM dHEpruei

COBOKYIHOCTb 3JIEKTPOYCTAHOBOK 3JIEKTPUUECKUX CTAHIIUHN U 3JEKTPUUECKUX CETEH S3HEProCUCTEMBI
Paccrosinne mesxay onopamu B cetu 0,38 kB cocraBJisier:

+25..40 m

50..70 m

10..20m

100...200 m

OTK/IOHEHHE YaCcTOThI B pado4eM pesKnuMe J0NYCKaeTCs B npeaesiax:

++04 I'n

+1 I'g

2 I'g

+5T1

Ilox TepMHUHOM HOMHHAJILHOE HANIPSI>KEeHH e MIOHUMAeTCsl:

Hanpsbkenue, KoTopoe MOKHO IOZjaBaTh Ha 3JIEKTPOYCTaHOBKY

+HaInpspKeHu e, Ha KOTOPOe CIIPOEKTHPOBAHA CETh HIIM 000PYIOBAaHUE U K KOTOPOMY OTHOCST UX
paboune XxapaKTepUCTUKU

HanpskeHnue, KOTOpoe MOXKHO MOAaBaTh HA JIEKTPOYCTAHOBKY B JUIUTEIILHOM PEXHUME

m000e HanpshKkeHue odecrneynBarolee padoTy 31eKTPOyCTaH OBKU

3Havyenns ko3¢ puuHEeHTa HECUHMMETPUH 110 HANIPSIZKEHU IO HYJIeBOM M0C/Ie/10BATEILHOCTH He
JAOJI’KHBI PEeBbIMIATH:

1%

+4%

5%

10%

3Havennst ko3¢ puuHeHTa HECHMMETPHUH 110 HANPSIZKEHUI0 00PATHOI MOCJ1eJ0BATEJIbHOCTH He
JAOJI’KHBI IPEeBbIMATh:

1%

+4%

5%

10%



Ilox TepMUHOM cHCTEMA 3JIEKTPOCHAOKeHUS IOHUMAETCH:

+COBOKYITHOCTH 3JIEKTPOYCTAaHOBOK, IIPEAHA3HAYEHHBIX JJIs1 00ecredeHust moTpeOuTenei
UIEKTPUY ECKON SHEPTUH

o0ecrieueHue moTpeduTeNnen AMEKTPUIECKON YHEPTHH OT SHEPT OCHCTEMBI;

obecrieueHr e MOTPEOUTENICH IIEKTPUUECKON dHEPrueu

COBOKYITHOCTb JIEKTPOYCTAHOBOK 3JIEKTPUUECKUX CTAHLIHUMN U JIEKTPUUECKUX CETEN SHEPTOCUCTEMBI
Kak Ha3piBaeTcs TMHMSA, NUTAOIIAS PAJ TPAHCHOPMATOPHBIX NOACTAHIMI WJIN BBOJBI K
3JIEKTPOYCTAHOBKAM NMOTpeOuTe1ei?

KonsneBas auHus

3aMKHYyTas TUHUSA

+PacnipenenurensHasi TMHAS

I'maBHas muHUS

Kak neasit ceru mo poay roka?

+1lepeMeHHOr0 1 MOCTOSIHHOT O

MaxkcruMaibHOr0 U MUHUMAJIBHOTO

HomuHanbHOro U (haKTHYECKOTro

['enepaTOpHOIO M aJIbLTEPHATUBHOT O

KakoBa makcumaibHasi NPoTsAKeHHOCTH Juunn 0,38xkB?

5 kM

16..25 xm

+2 kM

40..60 xm

Kakoii marepuayg He HCIIOJIB3yeTCsl 1151 H3TOTOBJICHUS U30JIATOPOB?

Crexio

dapdop

[Tomumep

+AIOMUHUN

Bvibepume neckonbko npasuibHbix 6apuanmos omseema

K pacnpenesiute/IbHbIM CeTAM OTHOCATCH CETH € KJIACCOM HANIPSAKEHUS :
+ 10 1 kB (50%)

+ 6-35 xB (50%)

110-220 kB

330-750 kB

«OcHosHble D1eMeHmbl ANEeKMPUYECKUX cemetly

Bvibepume o0un npasuivHulii 6apuanm omeema

KakoBa MmouHocTh Tpancgopmaropa TMH-2500/110-Y1?

110 kBA

+2500 kBA

1 kBA

2610 kBA

KakoBo Hanpsi;keHHe 00MOTKH BbICHIEr0 Hanpsi:keHusi Tpancopmaropa TC3-100/10-Y3?
100 kB

+10 kB

3 kB

113 kB

KosaunuectBo ¢a3upix npoBoaHukos B nposoae CUII2A 3070+1070+2J16 paBHo:

3

4

5

+6

B ceabckoii MECTHOCTH HA BO31YIIHbIX JIHHUSAX 0,38 KB npuMeHA 10T HEU301MPOBAHHbIE
NnpoBoJa



aJIOMUHHEBbBIE
CTaJICAIFOMUHEBBIE

MEJIHbIE

+CHUII

IIpu pacuerax cereii 0,38 kB nunaykTHBHOE conporuBJieHue BJI MOKHO IPHHATH paBHBIM:
0,03 Om/km

+0,3 OM/kM

3 Om/xkMm

30 Om/km

MouHocTH NePBUYHONH U BTOPUYHOH 00MOTOK CHJIOBOT0 TPAaHC(OPMATOPA OTJIAMYAIOTCSH:

B [IATh pa3

Ha KO3 puIreHT TpaHchopmaluu

+0HU NPUOIU3UTENTHEHO PaBHBI

3aBHCUT OT MapkH TpaHchopmaTopa

PeakTuBHOE conpoTuBienne npoBoaoB JIJII B Hauboab1Ieli cTEeNeHN 3aBUCHUT OT:

+ paccTOsIHUS MEXy IPOBOAAMU

COMPOTUBJIEHUS U30JISILIUN

PacCTOSIHUSA 10 3EMIIH

CE4EHHMs IPOBOAA

TM-110/10 pacuuugpoBbiBaeTcs:

TpaHchOPMATOpP C MACIICHBIM OXJIaxJaeHHeM HanpspkenueM 110 kB Ha 10 kB

TpaHcHOPMATOpP C MACIICHBIM OXJIaXJaeHueM HanpspkenueM 110 B va 10 B

+TpaHchopMaTOp C MaCICHBIM OXJIAXAECHUEM ToJHast MOIIHOCTH 110 kB HanpsbkeHue Ha TepBUYHOM
cropone 10 kB

Tparchopmatop TpexdasHblid ¢ MACIEHBIM OXJIAXKIEHUEM MoTHas MOIHOCTE 110 kBA Hanpsbkenue Ha
BhIciel ctopoHe 10 kB

Kaxos nnana3son peryaunposanusi PITH na tpancpopmaropax ¢ Bbicluum Hanpsizkenuem 110
kB?

+5x1,78%

++9x1,78%

+5x1,5%

+10%1,5%

KakoB nnanason peryauposanusi PITH na trpancdopmaropax ¢ BpicIIMM HanpsizkeHueM 220
kB?

+5x1,78%

++8x1,5%

+5x1,5%

+9x1,5%

MapkupoBKa CHJI0BOT0 Ka0eJsisi COCTOUT U3 CBeJIeHUil:

MaTepHall XKUJbl, MATEPUAI U30JIALUN KU

MaTepuas NOsICHOW U30JIALUHY, TUIT 3aIIUTHON 000T0UKH

HOMHMHAJIbHOE HAIPSKEHUE

+BCE BBIIETIEPEUM CIIEHHOE

K Tunam noacraHuuii no uxX moJ10KeHNI0 B CETH BbICHIEr0 HANPSIZKEHUS He OTHOCATCS:
TYIHKOBAs

OTBETBUTEJIbHAS

nepexoaHas

+MarucrpaabHas



YaeabHoe HHAYKTHBHOE CONIPOTHBJICHHE IIPOBO/A0B BO31YLIHOM JHHHUH JJIEKTPONEpPeaaYd MapKU
A omnpepeJisieTcsi, B OCHOBHOM:

IJIOTHOCTBIO ITPOXOJSIIETO 0 HUM TOKa

+paccTosiHMEM MEXAY IPOBOAAMHU JIUHUU

JUaMETPOM IIPOBOIOB JIMHUU

OTHOCHUTEIbHOM MAarHUTHOM IIPOHUIIAEMOCTBIO MaTepralla IPOBOJOB
Omnopsi BJIDII no TexHnyeckoMy HA3HAYEHU IO PA3/1e/IsIIOTCS HA:
IIPOXOJHBIE, AHKEPHBIE, MArUCTPAJIbHBIE

+KOHIIEBBIE, TOBOPOTHBIE, IPOMEKYTOUHBIE

JIepEeBSIHHBIC, K ee300eTOHHBIE, METAJUTUYECKHEe

BCE OTBETHI BEPHBI

Omnopsi BJIJII no marepuany pasaessiiorcst Ha:

IIPOXOJHBIE, AHKEPHBIE, MArUCTPAJIbHbIE

KOHIIEBBIE, [IOBOPOTHBIE, IPOMEKYTOYHBIE

+epeBAHHBIE, KEIE300€TOHHBIE, METAININYECKHE

BCE OTBEThI BEPHBI

MouHoCTH NEPBUYHON U BTOPUYHOMH 00MOTOK TpaHC(HOPMATOPA OTIHYAIOTCH:
B IIAITh pa3

Ha K03 duuueHt Tpanchopmanun

+0HM NPUOIU3UTENBHO PaBHbI

3aBHUCHUT OT MapKu TpaHchopmaTopa

KoHueBasi onopa ycTaHABJIMBAeTCH:

+B Ha4aJIe ¥ B KOHIIE JINHUH

Ha OTBETBJICHUSX JIMHUU

BO BCEX MEPEUYUCICHHBIX CIIy4asx

Ha MOCTax

Bvibepume neckonbko npasuibHbix 6apuanmos omseema

AHKepHBbIE ONOPbI...

+yCTaHaBIMBAIOT B MECTaX U3MEHEHUS HalpaBiieHUs Bo3aAyIHOM uHuu (33%)
+COoOpYKaIOT IPU Mepexojiax uepe3 peku u ymeibs (33%)

3aKPEIIIIOT XKECTKO M PACCYUTHIBAIOT HAa OOPBIB YaCTH IPOBOOB
+COOpYKaIOT IIPH MEepexoiax uepes xkenesnbie goporu (33%)

«Peorcumul pabomul Helimpaneu cemetly

Bvibepume o0un npasunvbHwili 6apuarnm omeema

Kaxoii Tun HeiiTpaan 3yekrpuyeckoii cetu 0,38 kB?

+I 1myx03a3emMiIeHHas HENTpallb

W3omupoBanHas HEUTpab

KomnieHcupoBaHHas HEWTpab

Certs 0,38 xB He nmeer HenTpam

Kakoii THII HEHTPaJIH HCIO/b3YeT JIeKTPUYecKas ceTh HanpsizkeHHeM Bbie 1000B ¢ 6obmum
TOKOM 3aMbIKaHMsl HA 3eMJ110 (cBBbIIIE S00A)?

+1 myxo3azemiieHHas HEUTpalb

W3omupoBanHas HEUTpab

KomniencupoBanHast HelTpaib

N3onupoBaHHas UM KOMIIEHCHPOBAHHASI HEUTpasb

C KaKkuM NnoBpeKIeHHEeM CeTh ¢ H30JIHPOBAHHON HEHTPAJIbI0 MOKeT padoTarh JJIUTEIbHOE
Bpemsi?

OO6pbIB (hazHoOrO MPOBOAA

+IToBpexaeHHAS U30JISIUSA OJTHON (ha3bl

MexdazHoe KOPOTKOE 3aMbIKaHUE

3aMbIKaHUE HA 3EMJTIO

HejiTpanb Ha3bIBAIOT KOMIIEHCHPOBAHHOM, KOT1a:

1



HYJIEBAsl TOUKA HEUTpaI UMEET HEMOCPEICTBEHHOE COEIMHEHUE C 3eMJIeH

HyJIeBas TOYKA HEUTpau COEAMHEHA C 3EMJIEN Yepe3 pa3psAHUK

HyJIeBasg TOYKA HEUTpau COEAMHEHA € 3eMJIEN Yepe3 TOKOOI PAaHUYHBAIOIIMI PEAKT OP

+ HyJieBasi TOUKa HEHTpaJIM COEAUHEHA C 3eMJIEN Uepe3 NyroracuTeIbHbIA peakTop
HckyccTBEHHYIO HY1€BYIO TOUKY B C€TH € H30JIHMPOBAHHON HEHTPAJIbIO CO3AAI0T C LEIbI0:
BO3MO>KHOCTH KOMII€HCallsl MHIYKTUBHOM cocTaBisttomen Toka B JIOII

paboTHl yCTPONUCTB CUTHATM3ALMU 3aMbIKaHHS Ha 3EMITIO

+ KOMIIEHCallU EMKOCTHBIX TOKOB 3aMbIKAHHS Ha 3€MJIIO

BBIPABHUBAHMS HAMPSDKEHUH (a3 OTHOCHTENBHO 3EMIIN

JLJ1s1 KOMIIEHCALMU TOKOB 3aMbIKAHHUS HA 3¢MJII0 B CeTSHX C M30JIMPOBAHHOI HEHTPAJIbIO
NMPUMEHSIOT:

OrpaHUYUTEIIb NTEPEHANPSHKECHUS

TOKOOTPAaHUYMBAIOIINN PEAKTOP

+ IyroracuTelbHbIN PEaKTOp

pa3psIHUK

JddexTHBHOE 323eM/IeHUE HEHTPAIN 03HAYAET:

HEWTpaiab COEIMHEHA C 3eMJIEN Yepe3 TOKOOT PAHUUYHUBAIOIIIAN PEAKTOP

HEUTpPAJIb UMEET HEMOCPEICTBECHHYIO CBSA3b B 36MJIEH

HEUTpaJIb COEAVHEHA C 3eMJIEN Yepe3 pa3beJUHUTEIb

+ HeUTpaJlb, COENMHEHHAS C 3€MJIEN Yepe3 Pa3psAHUK WIH O PAHUYMTEIb IIEPEHAN PSKCHUS
Ceru 110 xB u BbIIIE padoTaoT:

C TIIyXUM 3a3eMJIEHUEM HeUTpaiiu

¢ 3(ppeKTUBHBIM 3a3eMJIEHUEM HEHTpau

+ ¢ riyxum u 3 PEeKTUBHBIM 3a3eMJICHUEM HEUTpaIu

C KOMIIEHCUPOBAHHOW HEUTPAJIbIO

Ceasbckue cetu 0,38 kB yame Bcero padoraror:

+ ¢ TIIyXUM 3a3€MJICHUEM HEeUTpaiu

C U30JINPOBAHHON HEUTPAJIBIO

¢ 93¢ (HeKTUBHBIM 3a3eMJICHHEM HEUTpaIn

C KOMIIEHCUPOBAHHOW HEUTPAJIbIO

Cetn 6...35 kB B Poccuu padoraror:

C U30JIMPOBAHHOW HEUTPAJIBIO

C U30JIMPOBAHHON HEUTPAIBIO

+ ¢ U30IMPOBAHHON U KOMIIEHCUPOBAHHOU HEUTPAIBIO

¢ 9(pPeKTHBHBIM 3a3eMIICHUEM HEHTpaH

B ceTsix 110 kB ¢ 3¢ dekTUBHO 3a3e MJIEHHO HEUTPAJIBIO HYJIEBYIO TOUKY TpaHcGOpMATOPOB
3aIM AT OCPEICTBOM:

peaxkTopa

BBIKJIIOYATENIEH BBICOKOI'O HAIIPSKEHUS

+ pa3psaHuKa

pa3beqUHUTEIS

YacTts HeliTpasiei TpancopmaropoB B ceTsix 110 kB pa3zeMusiior ¢ neiabio:

+ cHIDKeHUs Toka ogHodaszHoro go Bemnuunbl 60% Tpéxdasznoro K3

YBEJIWYEHHSI CPOKa CIy>KOBI TpaHchopmaTopa

3alUThI TOTpeOuTENeH

C LIeIbIO yBEJIMYEeHHs TOKa oHOo(a3zHoro K3

KomneHcanuio Toka 3aMbIKaHHUS HA 3¢MJII0 B CeTH € M30JIMPOBAHHON HEMTPAJIbIO BBHINOJIHAKT €
HeJIbIO0:

YMEHBUIEHUS BO3JI€HCTBUE TOKAa HA 000pYyI0BaHUE

BBIPOBHSTH HANPSOKEHUS (pa3 OTHOCUTEIBHO 3EMITH

+ yMEHbIIEHHs BO3/IeHCTBHE TOKA HA 000pY/I0BaHUE B MECTE 3aMbIKaHUS

o0ecrieueHus: HopMaIbHON pabOThI MOTpeOUTENEH

JonycTuMasi BeJINYMHA TOKA 3aMbIKAHHUS HA 3eMJII0 B ceTH 6...35 kB ¢ :kes1e300eTOHHBIMU
OIIOPaMM COCTABJISIET:

S5A



I5A

+10 A

20 A

EMKoCcTh a3HOr0 MPoBOIa OTHOCHTETHLHO 3eM/IH 3ABHCHT OT:

AKTUBHOT'O COIPOTUBJICHUS POBOAA

repejiaBaeMoi MOIIHOCTH

+ JUIMHBI IPOBOAA

HaJIMYUs U30JISIIMU TPOBOIA

Yro nckiIvaer riyxoe 3azeMiieHre HeHTpaau?

OO6pbIB TpoBOZIA

+3HaunTeNbHOE MPEBBIIIEHHE HOMUHAIBLHOTO HAITPSKEHUS IO OTHOIICHUIO K 3eMIIe
3HaYUTENbHOE YMEHbIIIEHHE HOMUHAJIBHOTO HAITPSKEHUS 10 OTHOILLIEHHUIO K 3eMJIe

ABapuu cetu

C 4eM COeAUHAIOT KOPIYCa 3JIeKTPONPUEMHUKOB B CJIy4yae OpPraHu3alum ceTH ¢ TUIIOM
3azemuenus TN-S TN-C-S?

+C HyJIeBbIM 3aIIUTHBIM MPOBOJHUKOM PE

C nyneBbIM pabouum npoBogHuKoM N

C ¢aszusvm poogom C

C kopiycamMu OCTaJbHBIM 3JIEKTPOIPUEMHUKOB

Yro siBiasieTcs 0093aTeJIbHBIM B IATUNPOBOAHBLIX ceTAX 10 1000B ¢ riryxo3azeMmieHHOMI
HelTpaiblo?

Hanmuuue ogHo(da3HbIX IPUEMHHUKOB

+YcTaHoBKa yCTPOHCTB 3aIIUTHOTO OTKIIFOUEHUS

VYcTaHOBKA CUETYMKOB 3JIEKTPOIHEPTUH Y HoTpeduTesnei

Hannuune npomMexyTO4YHbIX ONOP HA MMYTH CJIEAOBAHUS JIMHUHU

Y10 NpOUCXOAUT C TOKOM B NMUTAIOLICH CETH IIPH KOPOTKOM 3aMbIKAaHMH ()a3bl HA HOJIb B CETH C
rJ1yX03a3eMJICHHOH HelTpaabio?

+Tok yBennuuBaercs

Tok yMeHbII1aeTCst

Tok He u3MeHseTcs

Tok cTaHOBUTCS paBHBIM HYJIIO

YTo NMpoUCXOUT ¢ HANPSIZKEHNEM 10 OTHOILIEHUIO K 3eMJIe B HEMOBPeKIeHHbIX (pa3ax npu
o0pbIBe 01HOTO (a3HOT0 MPOBO/AA B CETH € IIIyX03a3eMJIEHHON HEHTPAJIbIO?
Hanpspkenue npesbimaet GpazHoe 3HaYCHUs

+Hamnpsixenue He npeBbimaeT pazHoro 3Ha4eHUs

Hanpsoxenue He u3meHsieTcs

HanpsokeHue cTaHeT paBHBIM HYJIIO

Bo ckoabko pa3 yBeaunuarcs (pa3Hble HANPSIKEHUS HEMOBPEKIeHHBIX (a3 0THOCUTEIBHO 3eMJIH
B CeTH C M30JIMPOBAHHOI HEHTPAJIBIO IPH 3AMBbIKAHNH HA 3eMJII0 OJHOH (a3bi?

B 3 paza

+B V3 pa3

B 2 paza

B 5 pa3

Yt0 npou3oieT ¢ JUHEHHBIMI HANPSIKEHUSIMHA B CETH C M30JHPOBAHHON HEUTPAJIIBIO IPH
3aMbIKAHUM HA 3eMJII0 OIHOM (pa3bi?

VYBemuuarcs B 3 pasza

Veemuarest B V3 pa3
OcranyTcs 6€3 U3MEHEeHUI
YMenbuatbes B 3 pasza

YTo 10/12kHO OBITH 00€ecTeYeHHO Ha BCeX JIeKTPOYCTAHOBKAX HANPskeHUueM 10 U Bbime 1000B,
HMEHHO, IPU MOBBIIEHHBIX TPe0OOBAHUAX 0€30MACHOCTH?

1



KonTpons uzonsuun

bricTpoe oOHapykeHue MecTa 3aMbIKaHUs Ha 3EMIII0
bricTpas nmukBuAanys 3aMbIKaHUS Ha 3EMITIO
+ABTOMAaTHYECKOE OTKIIOYEHHUE MTOBPEXKICHHOIO y4acTKa

((BOI’lpOCbl NnpoOeKmupoearnus cucniembl 3ﬂ€KmDO0Ha69fC€HZ/l}Z))

Bvibepume 00un npasunibHbili 6apuanm omeema

MeTtoa pacyéra MOIIHOCTEH HA Yy4AaCTKaX CeTH M0 KO3PGHUIHEHTAM 0JHOBPEMEHHOCTH
NPUMEHSIIOTCS, eCJIN:

MOIITHOCTH MMOTpeduTenei oTnnyatorcs Oosee ueM B 4 pasza

MOIITHOCTHU MTOTpeOUTENEeH OTINYAIOTCS MEHEE YeM B 5 pas

MOIITHOCTH MMOTpeduTeseH oTImyaroTes 0osiee ueM B 5 pas

+MOIIHOCTH IOTpeOUTENEH OTIINYAOTCs MEHee 4eM B 4 pasa

JlJ1s1 4ero Hy’KeH pa3beIMHUTE/Ib?

Jlis oTKIIIOYEHNs HAarpy3KU

+ /114 co3naHus BUIUMOTO pa3pbiBa

Jlng npoBepku HanpskeHus a3

JI1s1 3aMTHL OT NepeHanpsKEeHUN

Pacum¢poska adopesuarypol KPY:

KOMIUIEKCHBIE pa3psAHble yCTaHOBKU

KOMILIEKC PEMOHTHBIX YCTPONCTB

+KOMIUIEKTHOE PacIpeleauTEIbHOE YCTPOHCTBO

KOMIIEHCAallMOHHBIN PEryJsiTop, yHU(DUIUPOBAHHBII

Kaxk HasbIBaeTcsl JIMHMSA, IUTAIOIIAs P TPAaHCPOPMATOPHBIX MOJACTAHIMI M1 BBOJbI K
3JIEKTPOYCTAHOBKAaM NOTpeOuTe1ei?

KonsneBas auHus

3aMKHyTas TUHUS

+PacnpeaenurenbHas TMHUSA

I'maBHas muuus

JIJ1s1 4ero Hy:KHbI pa3psiAHUKH?

Jlns nepexitoueHus Yuciia BATKOB CO CTOPOHBI BBICIIETO HAIIPSKEHUS

+ /1714 32Tl OT IEpEeHANPSHKEHUS

Jlns oTKIIIOUEHUs Harpy3Ku

Jlnd co3panust BUIMMOTO pa3pblBa

CymMMupoOBaHHe HATPY30K METO0M HA0aBOK OCYLIECTBJIACTCH, €CIIH:
Harpy3Ku oTjMuaroTcs He 0osiee ueM B 2 pasa

Harpy3ku OoTJM4aroTcs 6oJjiee ueM B 2 pasa

+Harpy3ku oTiauyarorcs 6osee yem B 4 pasza

Harpy3Ku paBHbI

C y4eTOoM 4ero BbIOHpPaeTcss MOIIHOCTH TPAHC(HOPMATOPOB HA MOJACTAHIUM ?
C y4€TOM 10IyCTUMOM NEpErpy3Kd B HOPMaJIbHOM PEKUME

+C y4€ToM J0MyCcTUMON NIepErpy3Ku B aBapUHHOM PEXUME

C yuéroM a0onycTUuMOi neperpy3ki B HOMUHAJIbHOM PEXHME

C y4€TOM A0IMyCTUMOM NIEPErpy3KH B XOIOCTOM pEXUME

Ecsin B cocTaB norpeduTesneii BXOAAT JIeKTPONPHEeMHUKH I KaTeropun, Ha CeKIMOHHBIX
BBIKJIIOYATEISIX IIPeAyCMaTPUBaeTC:

ITbB

+ABP

PITH

TT

ABP-2 —370:

+ABTOMAaTHYECKOE TOBTOPHOE BKIFOYEHHE IBYKPATHOIO €M CTBUS
ABTomatnueckuii BBoa pezepna Ne2



ABTOMaTHYECKU BO3BpAT IBYKPATHOTO AW CTBUS

ABTOMaTHYECKOE PE3EPBUPOBAHNUE

Bvibepume neckonbko npasuibhbix 6apuanmos omseema

Kakmue u3 npeicTaBIeHHBIX ceTeil OTHOCATCH K CeTAM MeCTHbIM?
Cetu ¢ paanycom nerctBus 25-50 km

+Cetu ¢ paguycom aeiictBusa 15-30 xkm (50%)

+Cetu HanpspkenueM 110 35 kB (50%)

Cetu ¢ paanycom nerictBus 50-100 km

Cetu ¢ pagnycoMm nericteust 100-300 km

«Onpedejzeuue ANEeKMPUHEeCKUX Hacpy30K nompe6umeﬂeﬁ»

Buibepume ooun npasunvhwill 6apuanm omeema

TepMHH MOTpeOUTENb 3JIEKTPUYECKOH FJHEPIrUU 03HAYAET:
+37IEKTPONPU EMHHK WIIM TPYIINA JIEKTPON PUEMHUKOB, 00BESIMNHEHHBIX TEXHOIOTUUECKUM ITPOI[ECCOM
Y pa3MeNIaIuXcs Ha ONpeesIEHHOW TEpPUTOPUHU
amnmapar, arperaT U Ap., IpeAHa3HaYeHHbINH 111 Tpeo0pa3oBaHus 3JIEKTPUUECKON SHEPIUH B IpYyron
BUJ] SHEPIUU

ANEKTPUYECKUI JBUTATEIb

HarpeBaTelbHbINH TPUOOp

IHoTpeOuTeel MepBOil KATETOPUH MOKHO OTKJIIOYATh:
Ha BpeMs PYYHOT'O MEPEKII0YCHUS TUTaHUS

+THEB3A OTKIII0YATh

Ha 24 gaca

Ha 2 Jaca

IToTpeduTesieii BTOPOH KaTeropuv MOKHO OTKJIOYATh:
+Ha BpeMsi pyYHOI O TIEPEKITIOUEHUS TUTAHUS

HEIb3S OTKJII0YaTh

Ha 24 gaca

Ha 2 Jyaca

IloTpeduTesieii TpeTheil KATETOPUU MOKHO OTKJIIOYATh:
Ha BpPEMS PYYHOTI'O MEPEKIIOYEHUS TUTaHUS

HEIIb3S OTKIII0YaTh

+Ha 24 yaca

Ha 2 Jyaca

IHoTpeOuTeN U NEPBOIl KATErOPUHU AOJIAKHBI HMETh:

+71Ba B3aUMHOPE3EPBUPYEMBIX UCTOUYHHKA

OIUH UCTOIHHK

TPHU B3aUMHOPE3EPBUPYEMBIX HCTOUHUKA

YEThIPE B3AUMHOPE3EPBUPYEMBIX HCTOUHUKA
IoTpeOuTeE M BTOPOIl KATErOPHUH J0JKHbI UMETh:

+/1Ba B3aUMHOPE3EPBUPYEMBIX HCTOUYHHKA

OJIVH MCTOYHHUK

TPHU B3aUMHOPE3EPBUPYEMBIX HCTOUHUKA

YEThIPE B3AMMHOPE3EPBUPYEMBIX UCTOYHHKA



IHoTpeOuTeE M NEPBOIl KATErOPUHU AOJIKHbI HMETh:

+ABP

AIIB

AI'TI

YPOB

IlepepbiB nuTaHUs Y HOTPeOUTE e BTOPOH KATErOPpUM A0NYCKAeTCsl HA BpeMs:
+PYYHOT O IIEPEKIIFOYECHUS

ABTOMATHYECKOT' O MEPEKITFIOUCHUS

JIBYX 4acCOB

OJTHOTO 4aca

IlepepbiB nuTaHus y noTpeduTeE/ €l NEPBOM KATErOpPUM J0NMYCKAETCA HA BpeMsi:

PYYHOI0 MEPEKITIOYEHUS

+aBTOMATUYECKOr 0 MEPEKITIOYEHUSI

JIBYX 4acCOB

OJIHOI'0 yaca

Jliis1 pe3epBHPOBAaHUA 0€000ii rPyNIIbI 3JIEKTPONPHUEMHUKOB NEePBOil KATErOpPHHU A0JKHO ObITH
NpPeAyCMOTPEHO:

+I0MOJTHUTENBHOE IUTAHUE OT TPETHEr0 HE3aBUCUMOI'O B3aMMHO PE3EPBUPYIOIIETO UCTOYHUKA
MUTAHUSA

JIOTIIOJIHUTENBHOE IUTAHUE OT JIMHUHU DJIEKTPOIIEpENayn

ABTOMATUYECKOE CEKLIMOHUPOBAHUE

ABTOMATHYECKOE ITIOBTOPHOE BKIIIOUECHHE

I'paduk HArpy3KkH — 3TO 3aBUCHUMOCTh:

+aKTUBHOM, pEaKTUBHOM MJIM MOJHOM MOIHOCTHA HArpy3Ku OT BPEMEHH

AKTUBHBIX, PEAKTUBHBIX U MOJIHBIX IOTEPh MOIIHOCTH OT BPEMEHU

[OTEPh HAIIPSKEHUS OT HATPY3KHU

AKTUBHBIX IOTEPH HANIPSKEHUS OT BPEMEHHU

CKo0J1bKO YCTAHABJUBAKOT TPAaHC(POPMATOPOB HA MOACTAHIUAX, OT KOTOPBHIX MOJYYAKOT NUTAHUE

norpedourtenu I u Il kareropun?

1

+2

3

Kateropus norpeburerneil He IMeeT BIMSHUS HAa BBIOOP KOJIMUECTBA TPaHC(HOPMATOPOB HA
IIoACTaHIINUU

«IYomepu MOWHOCMU U DHEP2UU 6 DJIEKIMPULECKUX CENAX. BGKWZODHCZ}Z duaepaMMa JIDIy

Bvibepume ooun npasunvnulii eapuanm omeema

IloTepeii HanpsizKeHUsl B JIMHUM JJIEKTPoONepeaavd Ha3bIBAKOT:
OTJINYUE HAMPSDKEHUS] OT HOMUHAIBHOIO 3HAYEHUS B IPOLIEHTAX

+ anreOpanvecKyro pa3HOCTbh MEXAy HalpsHKEHHEM B Hadalle U KOHIE JIMHUU
T€OMETPHUUECKYIO Pa3HOCTh MEXKIAY HANIPsHKEHUEM B Haydalie U KOHIIE IMHUU
pasHuy MEXAY HAIIPSKCHUEM B Ha4YaJI€ U B KOHIC JIMHUU

N3 rogoBoro rpaguka Harpy3ku 00beKTa MOKHO ONpeaeTUTh:

cpeaHee BpeMs AeHCTBUS Harpy3KU MOTpeOuTeNs

MAaKCUMAJIbHOE BpEMs IEUCTBUS HATPY3KHU

+BpeMs UCITOJIb30BaHUS MAKCUMAJIbHOM HAarpy3Ku

JUTUTENTbHOCTH MCIOJIb30BaHUs JIEKTPOOOOPY10BAHMS



OTK/I0HEeHHeM HANIPSAKEHHUS B TMHHUH JJIEKTPONepe]aYd HAa3bIBAIOT:

anreOpanvyecKyro pa3sHOCTb MEX/ly HAIIPsHKEHUEM B Hayasle U KOHIIE TMHUU

+ pa3HUIy MEX/y HOMUHAJIbHBIM 3HAUCHUEM HANPSHKEHUS U HANPSHKEHUEM Y TOTpeOuTeNs B
MPOLEHTaX

pa3HUIly MEX1Y HallpsLDKEHUEM B Hadalsle U B KOHLIE JIMHUU

F€OMETPUYECKYIO Pa3HOCTb MEXAY HAIIPSYKEHUEM B Hadalle U KOHIIE JIMHUH

ITanenneM HanpsizKeHUs B THHUH JJIEKTPONEpeAaYy HA3bIBAIOT:

pa3HHUIYy MEXIY HAIllpsDKEHUEM B Hadajle U B KOHIIE JINHUU

+ reOMEeTpUYECKYI0 Pa3HOCTb MEXKY HAIIPSHKEHUEM B Hadajle U KOHIIC JIMHUU

Pa3HMIlY MEX/y HOMUHAIBHBIM 3HAaUEHUEM HANPSHKEHUS U HANIPSDKEHHEM y TMOTPeOUTENs B MPOLEHTaX
anredpanvecKyro pa3HOCTh MEX/ly HaNpsHKEHHEM B Hayasle U KOHIIE JIMHU

B cersx 0,38 kB y norpedureeiit Hopmupyercs:

NaJIeHUE HAPSHKEHUS

MIOTEPU HAIIPSKECHUS

+ OTKJIOHEHH € HAIIPSDK CHUS

YPOBEHb HANPSKEHUS

OTK/I0HeHHe HANIPSKEHUs Y HOTpeduTe el B padoyeM pe:kuMe J0IyCKaeTCs B Ipeaesax:
+2,5%

+7,5%

+5%

++10%

ITorepn akTHBHOM MOIIHOCTH B JINHUH 3ABUCAT OT:

nepe1aBaeMoOl aKTUBHOM MOIIHOCTH M AKTUBHOI'O COIIPOTHUBIICHHUS JINHUH

nepeaaBaeMoil akTUBHOM U pEaKTUBHOM MOIIIHOCTH

+ nepenaBaeMoi aKTUBHOM U PEAKTUBHON MOIIHOCTH, AKTUBHOI'O M PEAKTUBHOI'O COIIPOTUBJICHHUS
JUHUU

AKTUBHOT'O U PEAKTUBHOI'O CONPOTUBJICHUS JINHUU

PeryiupoBanne HANPsKeHUs B JJIEKTPUYECKHUX CeTAX NPUMEHHIOT JJIs:

+noaaepxKaHus OTKJIOHEHHSI HAPSDKEHMS B Tpeaesax HOpMUPOBaHHBIX 3HaueHui no 'OCT
noJepKaHusl HallpsKEHUs, OJIM3KOro K HOMUHAJIBHOMY

CHUKCHMS TIOTEPh HAIIPSKECHUS

CHUKECHMS TIOTEPb MOLIHOCTH

BcerpedHoe peryiupoBaHue HanpsiskeHUs — PEsKUM, IIPH KOTOPOM HaIlpsizKeHue:
MOBBIIIAIOT B MEPUOJ MUHUMYMAa Harpy3Ku

MOHMKAIOT B IIEPUOJ MAKCUMYyMa HArpy3KH

MOBBIMIAIOT B IEPUOJ MAKCUMYMa U IIOHMKAIOT B IEPU O MUHUMYMa Harpy3Ku

+IIOHMKAIOT B IIEPUOJ MAKCUMYyMa U MOBBIIIAIOT B IIEPUOJ MUHMMYMA Harpy3Ku
KoHncTpykTHBHas (MOCTOSIHHASA) HAA0aBKa HANIPSIKEHHUs] Y CHJIOBBIX TPAaHC(OPMATOPOB
COCTaBJIsIeT:

-5%

-2,5 %

+2,5%

(+) + 5%

B kakom quanasone 3Ha4eHUil pacnosaaraercs Ko3QGp@uureHT MOIHOCTH?

+[0,1]

[0,10]

[-1,0]

[1.1]

YMeHbLICHHS BeJIMYHMHBI NepPe1aBaeMoil PeAaKTHBHON MOIIHOCTH MOKHO JOOMTHCH C IOMOIIbIO:
VY CTaHOBKH HOBBIX CUETUMKOB 3JIEKTPOIHEPTUH Y MOTPEOUTES

[TonkroYeHMsT HOBBIX TOTPEOUTENEH K JIMHUH dJICKTPOIIEpeiaun

Y CTaHOBKH 3aIIMTHOM anmaparypsl y HOTpeduTens

+KomneHcamnuu peak THBHOM MOIIHOCTH Y ITOTPEOUTES

JU1s1 yMeHbIICHUS] TOTEePhb JIEKTPOIHEPI UM B CETH M NMOBbIIICHUS] HATIPSKEHHUA y OTpeduTe e
clIeayeT CTPEMHUTBLCH K@



+YMeHbIICHUIO BEJIMUUHBI NTepe/laBaeMOi peaKTUBHOW MOIIIHOCTH

VYBEeIMYEHUIO BEIUYUHBI IEPEIABAEMON PEAKTUBHON MOITHOCTH

YMEHBIIEHUIO BEJIMYMHBI IEPEIaBAEMON AKTUBHON MOITHOCTH

VYBeNIMUeHNIO BEIMYHUHBI ITEPEIaBaEMO MOJHOW MOIIHOCTH

Ilepenaya peakTHBHOM MOIIHOCTH IO CeTH NPUBOJAUT K A0MOJHUTEJIbHBIM NOTEPAM

HaINpPsIZKEHUS
qu=PR+QX
R
qu=PR+¥QX
+ U
_ PR+QL
AU U
_PR-QX
AU ¥

Beanuuna nepenaBaeMoifl peaKTHBHOﬁ MOIIHOCTHU BJHUAECT TAKKEC U HA IOTEPH aKTHBHOM
MOIIIHOCTH:

2.2
ap=P > g
+
_P+Q°
P’+Q
AP= 2 R
2.2
Ap=PFQ"p
U
Ta6uua 3 — Kpurepnu oneHkn cpopMHMpOBAHHOCTH KOMIIETCHIMI
Kon u HanmeHoBaHue Kputepuu onenuBanus copMUPOBAHHOCTH KOMIIETEHITNH
WHIMKATOpa (4acTu KOMIIETEHIIUN)
JOCTH)KEHHUS Ha 0a30BOM YpOBHE Ha MOBBIIIEHHOM YPOBHE
KOMITETEHIMHU (YaCTH | COOTBETCTBYET OIIEHKE COOTBETCTBYET OLICHKE COOTBETCTBYET OLICHKE
KOMIIETEHIIMH ) «YOBJIETBOPUTEIHLHOY «XOPOIIO» «OTIUIHON»
50-64% ot 65-85% or 86-100% ot
MaKCHUMaJIbHOT'O Oasia MaKCHUMaJIbHOTO Oasia MaKCHUMAaJIbHOTO Oasuia
1 2 3 4
N-1nkoc-1 CryneHT, B OcHOBHOM, | CTyIeHT XOpOLIO 3HAET CTyIeHT OTIMYHO
OcyuiectBiisier 3HaeT MaTepHal 1o MaTepuai o TeMe, o OpPUEHTUPYETCS B
MOHUTOPUHT TeMe, OTBEYAET Ha CYLLECTBY OTBEYaeT Ha MaTepuae o TeMe,
TEXHUYECKOTO MOCTaBJICHHbBIE MOCTaBJICHHBIE BOIIPOCHI, | MPAaBHIILHO OTBEYAET Ha
COCTOSIHHS BOIMPOCHI, 3HAET HO JIONYCKaeT MOCTaBJICHHbBIE
o0opynoBaHUs METOJUKY HETOYHOCTH MPHU YTEHUHU BOMPOCHI, XOPOIIIO
MOJICTaHIUI IIPOEKTUPOBAHUS CX€eM, IPU 00BSICHEHUU OPUEHTUPYETCS B
AIIEKTPUUECKUX CeTel CHCTEMBbI paboTHI PHEPreTUYECKOTO IPUMEHSEMOM
ANEKTPOCHAOKEHUS 000pyI0BaHUs, MOKET 000pyI0BaHUH, 3HAET
HACEJIEHHOTO MYHKTA, CIIPOEKTUPOBATH €ro yCTpoucTBO U
MOKET OCYILIECTBIIATD CUCTEMY MPUHIUI ACUCTBUS,
MOHUTOPUHT AIEKTPOCHAOKECHUS YBEPEHHO MOXKET
TEXHUYECKOTO HaceJIEHHOTO MyHKTA, CIPOEKTUPOBATh
COCTOSIHUSI JonycKas CUCTEMY
1 2 3 4
000py1oOBaHMs HECYII[ECTBEHHbIE AJIEKTPOCHA0KEHUS




MOJICTAaHIIUN
AIEKTPUYECKUX CeTel

HETOYHOCTH;
CaMOCTOSATEJILHO MOXET
OCYILIECTBIIATH
MOHUTOPHHT
TEXHUYECKOTO COCTOSIHUSA
o0opynoBaHus
MOACTaHLIUI
ANEKTPUYECKUX CETEN

HACEeJIEHHOI0 MMyHKTA; C
BBICOKOW CTETEHbIO
CaMOCTOSATEIIBHOCTH

croco0eH
OCYILIECTBIISITh
MOHUTOPUHT
TEXHUYECKOI 0
COCTOSIHUS
obopynoBaHUs
MOACTaHIIHI
SJIEKTPUYECKUX CETEN

Moayb 2. Pac4€éThl 2JIeKTPHYECKHUX ceTel

3amuTa NpakTU4YeCKUX pador
Bonpocuwl ona cobecedosanus

«TexHMKO0-I)KOHOMHYECKOE CPABHEHHE BAPDHAHTOB 3J1€KTDOCH36)K€HI/IH»

ok wnE

YTo BKIIIOYAIOT B €051 KalMTAJIbHbIE BIOXKEHUSA?

YTo BKIIIOYAIOT B c€0s AKCILTyaTallMOHHbIE U3EPKKHU?
Yro Ha3bIBae€TCs HOPMATUBHBIM CPOKOM OKYIIaeMOCTH?
Yro rnokasbiBaeT HOpMaTUBHBINA KO3 PGHUIMEHT 3 (PEKTUBHOCTU KAUTAIbHBIX BJIOXKEHUIT?
UYro Ha3bIBAIOT MPUBEAEHHBIMU 3aTpaTaMHU M KaK OHU PacCUUTHIBAIOTCS?

Kak npousBecT 5KOHOMHYECKOE CpaBHEHUE IBYX BApHAHTOB JIEKTPOCHAOKeHNA?

«PacuéThl )JIEKTPHYECKHX ceTell HanpsiskeHneM a0 1 Beime 1000 B.

Pac4éThl TOKOB KOPOTKOT0 3aMBIKAHWS)

ocoakrwhpE

HU30JIMPOBAHHBIC ITPOBOAA U Kabemu?

Yro noHMMaeTCs Mo pacu€ToM EKTPUUECKUX CETen?

Kakue MeTobl HCTIONB3YIOT I pacuéra JIEKTPHUUECKUX CETeH?
ITosicuuTe MeTox pacuéra ceTeil 3KOHOMHUYECKOH MIIOTHOCTH TOKa?
[TosicuuTe MeToz pacuéra ceTei o 3KOHOMUYECKMM HHTepBaiaM?
[TosicuuTe MeTon pacuéra ceTeil mo HarpeBy?

CKOIBKO  COCTaBIJISIET OomnmyCcThuMas TOKOBAad  Harpy3ka Ha

7. Tloscuute MeTOA pacuéra ceTeil Mo norepe HanpsHKEHUs?

8. Toscuute MeTox pacuéra cerell Mo HAMMEHBIIEMY PacXoy IIBETHOTO MeTaa?

9. [TIlo xakuM (hakTOpaM BEITIOIHSETCS MPOBEPKA BHIOPAHHOTO CEYCHUS ITPOBOTHHKOB?

10. Kakwue tpeboBanus npenbsBisirorcs [1YD B oTHOMIEHMH TPOBOIHUKOB cereid 0,38 kB?

11. Kak npoBepuTh BEIOpaHHBIE CEYEHUS TPOBOJTHUKOB HA MEXaHUYECKYIO MPOYHOCTH?
Pacuémut mokoe kopomrkozo 3amvikanusn é cemsax 0o u eviute 1000 B

1. Tloscaute ocoOeHHOCTH pacuéra

TpaHCHOPMATOPHBIMH CBSI3SIMH.

HCU3O0JIMPOBAHHBIC H

TOKOB KOpPOTKOIr'o 3aMbIKaHUA B Oenax (¢

2. Kak onpemenuts TOK TpE€X(a3HOrO KOPOTKOTO 3aMbIKaHUS 3a TpaHCHOPMATOPOM,

nonydaronmm nutanue ot JIDII 10 xkB?

3. Kaxk onpenenuth Toka ABYX(}a3HOTO0 KOPOTKOTO 3aMBbIKAHHS?
4. B 4eM coCTOMT 0COOEHHOCTh pacuéra TOKOB OJHO(A3HOT0 KOPOTKOT'O 3aMBIKAHHS?

«3anmuTa cereii 0.4 kB ¥ BLIOOP MPOBOAOB ¢ YYETOM 3alIIUTHBIX ANNAPATOB.

Pac4yéThbl TOKOB KOPOTKOI0 3AMbIKAHHS




ITosicHuTE, YTO Ha3bIBAETCS IPEJOXPAHUTEIIEM C T1J1aBKOW BCTaBKOM.
3apHcyiiTe U MMOICHUTE BPEMATOKOBYIO XapaKTEPUCTUKY JABKOW BCTABKH MPEAOXPAHUTEIIS.
[TosicHuTe ycnoBus BbIOOpa MPEAOXPAHUTENEH C TUIABKUMH BCTaBKaMHU.
[TosichuTe, Kak BbIOpaTh NPEAOXPAHUTENb C IUIABKOM BCTAaBKOM IS 3allUThI
AJIEKTpoABUTATESA?

5. TlosicHuTe BHIOOP CeueHMs MPOBOJHUKA U3 YCIIOBUS 3aLIUTHI €r0 IJIABKOM BCTaBKOI.

6. IlosicHuTe, 4TO Ha3bIBA€TCA ABTOMATHUECKHUM BBIKIIOUATENIEM.

7. Tlosicuute, Ha KakMe TUOBl  KJIACCUQUIHUPYIOT  pacleNuTead  aBTOMaTHYECKHX
BBIKJIFOYATENIEH.

8. Uro Ha3bpIBaeTCSl HOMUHAIBHBIM TOKOM aBTOMAaTUYECKOIO BBIKJIFOYATESA?

9. Uro Ha3bpIBaeTCd HOMMHAIBHBIM TOKOM TEIJIOBOT'O paclenuTes?

10. Yro Ha3pIBaeTCS HOMUHAIBHBIM TOKOB 3JIEKTPOMAarHUTHOTO pacienuTens?

11. 3apucyiiTe ABYXCTYNEHYATYI0 XapaKTepUCTHKYy M TOSCHUTE pacHoJIOXKeHWe Ha Hel
HOMMHAJIBHOI'O TOKA TEIMJIOBOI'0 PACLENNTENS], HOMUHAJIBHOIO TOKA 3JIEKTPOMATHUTHOI'O PACLETUTENS.

12. TlosicauTe, KaK BHIOpATh aBTOMAaTHYECKUI BBIKIIFOUATEINb JJIS 3AIIUTHI AJIEKTPOABUTATEIS.

13. Tlosicuure, Kak BbBIOpaTh ABTOMATUYECKMH BBIKJIIOYATENb JUIS  3aIMUTHl  TPYIIIBI
JIEKTPOJBUTATEIIEH.

14. Kak mnpoBepuTh YYBCTBUTEJIBHOCTb ABTOMAaTHYECKOIO BBIKINOYATENS K OAHO(a3HOMY
KOPOTKOMY 3aMbIKaHHUIO?

15. losicHute Bpemsi OTK/IIOUYEHUS aBTOMATHMUECKOro BbIKMIouarens npu 3amure JIOII,
OJMHOYHOI 0 3JIEKTPOABUIATENS] MUTAIOLIErOCs OT PACHPEAEIUTEIBHOIO IUTA.

PN E

«MexaHn4ecKu# pacyéT BO3AYIIHBIX JUHUH DJIEeKTPonepeaadIn

3adyeM MPOU3BOAUTCS MEXaHUYECKUI pacu€T npoBOoIHUKOB JIDII?
[TosicHuTe, KaKre MEeXaHUYECKUE Harpy3Ku JeHCTBYIOT Ha IPOBO/JI B IIPOLIECCE IKCITyaTallUH.
Kak onpenenuts yaenpHYyI0 Harpy3Ky oT COOCTBEHHOr0 Beca MmpoBoja?
Kaxk onpenennts ynenbHy0 Harpy3Kky ot Beca rojionéna?
Kak ompenenuTh ynenpHYIO Harpysky OT JaBJIEHHS BeTpa Ha IMPOBOJ CBOOOJHBIA OT
rosonéna’?

6. Kak onpenenuTs yAenbHYIO HATPy3Ky OT JIaBIIEHUS BETpa Ha MPOBO/I C TOJIONENOM?

7. Kak onpenenuts JIMHY MPOBOAA B MPOnETe?

8. Kak paccuurats cTpeny mpoBeca?

g whE

Komnsromepnoe mecmuposanue (TCk)

«TexHuko-axoHOMUYECKOE CpPA6HEeHUe 6apuannos 3JZ€K7’I’ZDOCHLZ631‘C€HM}Z))

Bvibepume 00un npasunibHbill 6apuanm omeema

KanuranbHblie Bioxenus KB BbIYHCJIAIOT B COOTBETCTBUH ¢ GOPMYJION:
+I1=0,25+0OI[++MP~+ITHp+Hp

KB=IIp+0OIl]{+MP+ITHp+Hp

KB=IIp+OL[+MP+IIHp— Hp

KB=0OL]+MP+IIHp+Hp

YTo M3 NpeaCTABJICHHOI0 He BKJIKYaeT B ce0sl HAK/IaJHbIe PacXoabl?
+3arpaTsl Ha XpaHEHUE

TpancnopTUpoBKY

CTOMMOCTb UHCTPYMEHTA

MoHTaxxHble pabOThI

HopmaTrnBHas npuObLIb WIH IVIAHOBBIC HAKOIUICHHUS ONPENe/IsIIOTCS CAeAYH0 UM
BBbIPaKeHHEM:

I1=0,5(OL]+MP+I1Hp+Hp)

I71=0,5(0L]+MP+I1Hp)

I71=0,25 (OL{+MP+IIHp)



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

HaK.TIa)_IHbIe pacxoabl onmpeacJadoTCd CJICAYIOIIIUM BbIPAKCHUEM:

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

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

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

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

E)KeFOIIHI)Ie IKCILTYAaTAlMOHHBIC I/I3IIep)KKI/I Oﬂpe[[eJIHIOTCH CJIe[[lelIIP[M Bpra)KeHl/IeM:
o Ho=3I[I+A+TP+H o5 +C 5 +IIp

Ur=3IT+A+TP+H ,, +C 5= TIp
Ws=3I1+A+TP+H ,5+C o,
Hr=3IT+TP+H ,5+C 5 +p

AMOpTI/ISaIII/IH onpeaesiercss B COOTBETCTBUM C BBIPAYKCHUEM:
e (KB+KP+Moo+/m—JIC)

+ TCJ7

A=(KB+KP+Moo+/Im—JIC)T -
4 (KB+KP+Moo+/qu+JIC)
T
+
P (KB+KP)

T
WN3nepkku HA aMOPTH3ALM IO ONPeAesIIOTCS Mo popmyae:

P, %
A= —2"KB.
* 100

A= Pa KB
100

(ov/4

A= Pa KB
1000

_PAO
~100 M

OT4uc/IeHNs] HA TEKYIIMA PEMOHT JJIsl 3JIEKTPO0OOPYI0BAHMS COCTABJIAIOT:

+4% OT KanuTaJIbHBIX BJIOKCHUH

3% OT KaNMTaJIbHBIX BJIOKEHUH

2% OT KamuTaJIbHBIX BJIOKEHUH

5% OT KalmUTaAJIbHBIX BJIOKEHUH

OTunc/ieHUs HA TEKYIIUH PEMOHT JIJIs1 HeAJIEKTPOTEXHMYECKOTro 000Py10BaHUSI COCTABJISIIOT:
4% OT KanuTaIbHBIX BIIOKCHUI

3% OT KaImUTaJIbHBIX BJIOKECHUM

+2% OT KanuTaJIbHBIX BJIOKCHUH

5% OT KanmMTaTbLHBIX BJIOKESHUH




3anaTI)I Ha TKleIPI]?I PEMOHT ONPEACJTAATCH CJACAYIOIINM BbIPAaKCHUEM:

P, %
7P = — 27 KB.
* 100

_PTP
TP=15q KB

_ PTP
TP=150 0L

Prp
TP= 1000 KB
N3nep:KKu, cBsi3aHHBIE ¢ 00CTYKUBAHHEM YIEKTPOOOOPY10BaAHHS, ONIPEIesIIOTCS 3aTPaTaMu,
CBSI3AHHBIMHM € MO/JIEPKAHUEM CeTH B Pa00TOCIOCOOHOM COCTOSIHUM, U ONPeIeIsIIOTCA M0
popmy.e:
+H o5 = 72 Ny
I

Aoy =

NYE
U o5=I"Nyg

Hos=I'y Ny T

CTonMoOCTh MOTPEOJIEHHOI TeKTPOABUTATEIEM YJIEKTPOIHEPTHH OTIPe/IeJIAeTCs 1o:
+TIPOIOIDKUTENLHOCTH PA0OTHI ATIEKTPOJBUTATENSI B TEUCHUE TO1a U AKTUBHON MOIIIHOCTH,
notpedsieMol U3 ceTu

MPOAOJKUTEIBHOCTH Pa0OTHI AJICKTPOJBUTATEN Sl B TEUCHUE I'0J1a U TTOJTHONH MOIIHOCTH, IOTPEOISIEM O
W3 CETH

MPOAOJDKUTEIBHOCTH paOOTHI AJICKTPOIBUTATENSI B TEUCHHUE IO/Ia M PEaKTHBHON MOIITHOCTH,
notpedisieMoi U3 ceTu

MPOJOJKUTEIHHOCTA PaOOTHI JIEKTPOJBUTATENS B TEUCHUE T'0/1a U TEIUIOBOM SHEPTHH BBIIEIISIEM Oit
AJIEKTPOABUTATEIIEM

IIpouue npsiMble U3AEPHKKH NPUHUMAIOT:

10 10% oT KanmuTaIbHBIX BIOKEHUHN

+10 1% OT KanUTaJILHBIX BIOXKEHUN

110 100% oT KanuTaabHBIX BIIOKEHHUN

10 5% OT KanMTaJbHBIX BIOKEHUMN

BbI4uCJIAIOT CPOK OKYNIA€MOCTH 00/1bIIMX KANMUTATbHBIX BJIOKEHHI MO CaeAyI0IIeMy
BBLIPAKEHHIO:

_ Ky= Ky

To n-a,
Ty= Zl: 22
1 2
Ty= Ky~ Ky
-,
Ty= 22: Zl
1 2

Pac4yeTHBIN CPOK OKYNIA€MOCTH CPABHUBAKOT C HOPMATHUBHBIM CPOKOM OKynaemMocTu 7oH,
KOTOPBIH U1l CeJIbCKOM IJHEPreTUKU NPUHAT:

8,5 ner

+6,7 rona

5 et

2,5 roga



Yro BKIYAKOT B ce0s pacueTHbIe 3aTpaThl?

+KanuranbHble 3aTpaThl U €KErOJHBIE IKCILTyaTallHOHHBIE PACXObI

Croumocts 1 kBT-uaca notpe6aeHHOI 31eKTPOIHEPTUU U 3JIEMEHTHI SJIEKTPUUECKUX CeTel
CroumMoCTh NOTPEOIEHHOM 3JIEKTPOIHEPIUH U 3aTPaThl HA TEKYIIMU PEMOHT

Pacxonbl Ha MOJEpHU3ALIUIO 000PYAOBaHUS

CyMMa e:KeroHbIX IKCIUTYaTAMOHHBIX HU3/IePKeK H YACTH KANMTAJIbHBIX BJIOKEHMI,
NpUBeeHHAs] K OAHOMY IOy IKCILUIyaTallul HA3bIBACTCS:

PacueTHsle 3aTpaThl

+1IpuBenénnble 3aTparTsl

HopmaTuBHBIN KO3 (hhuueHT 3 PeKTHBHOCTH KATUTAIBHBIX BIIOKEHUN

Cpok okynaemMocTd OOJbIINX KaUTaJIbHBIX BIOKEHUN

«Pacuémul snekmpuyeckux cemetl Hanpsscenuem 0o u eviuie 1000 B.
Pacuémuvi mokoe kopomko20 3aMbIKAHUSY

Bvibepume o0un npasunvbHulii apuanm omseema

JonycTuMasi pagoyasi TeMepaTrypa HeM30JIMPOBAHHBIX AJTIOMIUHHEBBIX POBO/IOB COCTABJISIET:
2500C

20001C

+6000C

30000C

Tok 01H0(}a3HOTr0 KOPOTKOI0 3aMbIKAHNSI PACCUNTHLIBAIOT 10 (hopMmy.ie:
@-— %
+ k= ot ROHH)2+(X0q)+XOHI7)2

| (kl): 1(/'?oqﬂ' Roum )2' (XO¢+X0HI7)2
'3)= W"' ROHH)Z' (qua"'XOHn)2

| =
k

opT X 0H/7)2

Kakas n3 MomHocTel HCnob3yercs npu onpenejaeHun cedeHust JIII no sxoHomuyeckoi
IVIOTHOCTH TOKa?

+1onHas

pacueTHas

HKBUBAJICHTHAS

aKTUBHAas

st Toro 4ro 0b1 yyecThb conporuBJienne Juuum 10 kB npu pacuére Toka TpéxdasHoro
KOPOTKOI0 3aMbIKaHusi Ha cTopoHe 0,4 kB HeoOxoanMmo:

conpotuienue quHuu 10 kB npusectu k cropone 0,4 kB uepe3 kordpurrenT Tpanchopmanuu
tparchopmaropa 10/0,4 kB

+ conporusnenue tuHuM 10 kB npusectu k cropone 0,4 kB uepes kBagpat koapduireHTa
tparchopmarnmu Tpancopmaropa 10/0,4 kB

conpoTuBieHne TMHUU 10 KB MOXKHO IPOCTO CIIOKUTH C COMPOTUBIIEHUEM TpaHc(hopmaTopa
conporusieHue JmHuy 10 kB He yuntsiBaeTcs

IIpu pacuére ToKa 0AHO(PA3HOr0 KOPOTKOI0 3aMbIKaHUA Ha cTopoHe 0,4 KB nmoacTaHuun
10/0,4 kB, noay4yaromeii mutanue mo JuHum 10 kB...

conportuBienue quHuu 10 kB npuBectu k ctopone 0,4 kB uepe3 koappuunent tpanchopmanuu
tparchopmaropa 10/0,4 xB

conpotuBieHue quauM 10 kKB npuBectn k ctopone 0,4 kB uepe3 kBaapat kodhdunreHTa
tpanchopmanuu Tpancopmaropa 10/0,4 kB

conpoTuBieHue TMHUHN 10 KB MOXHO MPOCTO CIIOKUTH C COMPOTUBIICHUEM TpaHCcPopMaTopa

+ conporuBsienue auHuM 10 kB He yuuTeiBaeTcs

Conporusiienne Zn B popmyJie NOKa3bIBaeT:

MIOJITHOE CONPOTHUBIIEHHUE LIENN

IIOrOHHOE COIPOTUBJIEHKE ITpoBoaa BJI



+ CONMPOTUBIICHHE METIH: «(}Ha3a-HOIb»

MIPUBEAECHHOE COMPOTUBIICHUE CETH K 0A3MCHOMY HAIPSIKEHUIO

Tok noBpe:kIeHus 0yaeT HAUOOJAbIINH B y1aJeHHOM TOYKE CEeTH NMPH:
onHodaznom K3

nByxdasznom K3

+1péxdaznom K3

ynapHom Toke K3

B yci10BusSIX 3KCIUTIYaTAU MM CONPOTHBJICHHE IPOBO/1a HAXOAAT 110 BHIPAKEHHUIO:
+R=r-L;X=x%-L
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CeueHnue nmposoja mo ’KOHOMHUYECKOH IMJIOTHOCTH TOKA PacCYUTBIBAIOT:
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B ceru nanpsizkennem Boiiie 1000B ¢ u301MpoBaHHOM HEHTPAJIBLIO NP 3aMbIKAHUM HA 3€MJII0
¢a3b1 A pa3Hble HaNpsIKEHUSI HEMOBPEKIEHHbIX (P23 OTHOCUTEIBHO 3€MJIM JOCTUIAIOT:
+U,, =+/3U, Uy =+/3U,
U, =+2U, Uy =~/3U,
U, =+v/3U¢ Ug =+/3U,
Ug=3Ug Uy, =+/3U,
B ceru HanpsizkeHuem Bbimie 1000B ¢ n30,1MpoBaHHOM HEHTPAJIBIO IPU 3aMbIKAHMHU HA 36 MJTIO
(¢a3bl A eMKOCTHBIC TOKH HENOBPEKICHHBIX (a3 0THOCUTEJIBHO 3¢MJIM JOCTHIAI0T:
+ e =31, 1o =3I
e = V215 T =3I
lpr = \/glc Ik :\/glc
| e =315 1o =3¢
Kaxoii Tok OyaeT nporekars 4yepe3 MeCTO 3aMbIKAHHS B CJIy4ae MeTAJVINYeCKOI0 3aMbIKAHUS B
cetd Bbile 1000B ¢ n301upoBaHHON HEHTPAIBIO?
OnuHapHBIA EeMKOCTHOM TOK
Y 1BOEHHBII EMKOCTHOM TOK
+YTpOoeHHbIII EMKOCTHON TOK
Tok nporekath He OyzeT
B cersix ¢ Bo3aymHbiMu JIJII TOKHM 3aMbIKaHUS HA 3¢MJII0 HE NPEBBIIIAIOT:
100 A
+10 A
SA
1A

Kak onpenensiior 3aMpIKaHue Ha 3eMJ110 BO3AYIIHbIX JIDJII ¢ u30/1mMpoBaHHol HEeHTpaIbIO?
I[To Tpancdopmaropam Toka



[To nanHBIM OocuuIOrpadoB

+I1o nckaxxeHuto (a3HbIX HAPSHKEHUN

[To cBenenusim moTpedUTENECH

MapkupoBKa KaKkoi U3 NMPeACTABJICHHON annmapaTypbl COOTBETCTBYET NMPeJOXPAHUTETIO €
IUVIABKOM BCTABKOWM?

K3-110

3P-36T3

+I11K-10

3POM-175/6

Kaxk Ha3bIBaeTcsl CONPOTHBJICHHE IPOBOAHUKA MOCTOSIHHOMY TOKY?
AKTHBHOE COIIPOTUBJICHUE

PeakTHBHOE CONIPOTHUBIICHUE

+OMHIUecKoe COPOTUBIICHUE

[TonHOE conpoTUBIIEHUE

Kaxk Ha3pIBaeTcsl CONPOTHBJICHNE IPOBOAHUKA NIEPeMEHHOMY TOKY?
+AKTHUBHOE COIPOTUBIIEHHE

PeakTBHOE CONPOTHUBIICHHUE

OMuHueckoe COnmpoTUBIIEHUE

ITonmHOE conpoTuBIEHUE

«Sawuma cemen 0,4 kB u éb160p npo60008s
C VY4EMOM 3AUUMHBbIX ANNAPAMOE)

Bvibepume ooun npasunvnulii eapuanm omeema

CeueHue NpoBO/Ja JIMHUM BHIOMPAIOT 1O:

+3KOHOMUYECKOM TJIOTHOCTH TOKA

10 TEMIIEPATYPE OKPYKAIOLIEH CpeIbl

MEXaHMYECKON MPOYHOCTH

JUTMHE JTMHUU

Kakoit anmapar npeaHa3HavyeH AJI 321U ThI JJIEKTPUYECKHUX ceTell H YCTAHOBOK 0T KOPOTKHUX
3aMbIKAHMI U TOKOBBIX NEepPerpy3oxk?

MarsuTHsIli ITyCKaTelb

+ABTOMAaTHYECKNI BBIKIIIOYATEIIb

Pazbenunurens

BakyyMmHBIN BBIKIIFOYATENb

Ykaxxurte npaBujibHOE YCJI0BHE BLIOOPAa ABTOMATHYECKOI0 BHIKJIIOUYATEJISl 10 HOMUHAJIBHOMY
HaNPSI’KEHUIO

+ U B =2U HC

U; <U ¢

2U,; 2U ¢

J3U, >U .

YkaxuTe npaBuJibHOE YCJI0BHE BLIOOPAa ABTOMATHYECKOT0 BBIKJIIOYATEJIsl 10 HOMMHAJIBHOMY
TOKY:

+ IB 2 IPAEMAX

IB < IPAE]\/[AX

2' B 2 IPAEMAX

\/él B = IPAEMAX



Kaxkoro pacuenuresist He ObIBaeT B ABTOMATHYECKHUX BbIKJIIOYATEIAX?
Tennosoro

DJIEKTPOMArHuTHOIO

KomOuHupoBaHHOro

+KopoTK03aMKHYTOT O

Kakoii anmapar npeaHa3HaveH AJM 3a1UUThHI ceTeH 0T TOKOB KOPOTKOI0 3aMbIKaHUs ?
MarHuTHbIi ITycKaTeb

+1IpenoxpanuTens C MIABKOW BCTABKOU

Pazpsanuk

TpanchopmaTop Toka

YkaxkuTe npaBujibHOE YCJIOBHE BHIOOPA NPeAOXPAHUTEJIS C IJIABKOM BCTABKOM MO
HOMHUHAJbHOMY HANIPSKEHHUIO:

+U 2 U HC

Upp <Upe

2U,p 2U ¢

\/—3LJ 1P 2 U HC

BpemsiTokoBasi XapaKkTepruCcTHKA TEMJIOBOT0 PACHENUTEJIsI B OCSIX BPEeMA-TOK ONUCHIBAETCSA:
SKCIIOHCHTOM

+00paTHOI 3KCIOHEHTOM

NpAMOM JTMHUEN

CHUHYCOUJ01

DJIeKTPOMATHUTHBIH pacuenure]b Tuna B o3navaer:

OTHOIIIEHNE TOKA B BBIKJIOUATEJIE K HOMUHAIBHOMY TOKY TEIIOBOTO PACIIETTUTENS HAXOIUTCS B
JIMana3oHe oT 3 1o 5

+OTHOIIIEHHE TOKA B BHIKJIFOYATEJIE€ K HOMUHAJILHOMY TOKY TEIJIOBOI'O PACIICIIUTEII HAXOIUTCS B
nuarmasoHe ot 5 go 10

OTHOUIEHUE TOKA B BBIKJIFOUATEIE K HOMUHAIBHOMY TOKY TEIUIOBOI'O PacCENUTENs HAXOIUTCS B
nuamnasone oT 10 mo 20

OTHOIIIEHNE TOKA B BBIKJIIOUATEJIE K HOMHHAIBHOMY TOKY TEIJIOBOTO PACIIETTUTENS HAXOIUTCS B
JMana3oHe oT 2 10 3

C KaKuM THIIOM JIEKTPOMATHUTHOTO pacuenuTesi He00X0AUMO BBIOHPATH ABTOMATHYECKHIt
BBIKJIIOUYATEJIb ISl 3AIIUTHI 3JIeKTPOABUTATE IS ?

Z

B

C

+D

Haanuch Ha aBTOMarn4eckoM BhIKJI0O4YaTe e B25 o3Hauaer:

TOK TEMJIOBOr0 pacuenurens 25 A, anekrpoMarHutHoro ot 250 go 500 A

+TOK TEIII0BOr0 pacuenurels 25 A, 3J1eKTpOMAarHuTHOro ot 125 no 250 A

TOK TEIJIOBOr0 pacuenurens 25 A

TOK TEIJIOBOTO pacuenurens 25 A, 3j1eKTpoMarHutoro ot 75 no 250 A



«Mexanuyeckuil pacuém 6030VUIHBIX JUHULL DJIeKINPONnepeoayiy

Bvibepume ooun npasunvnulii sapuanm omeema
YaeabHasi Harpy3Ka oT cOOCTBEHHOI0 Beca MpoBoAa [11 onpe/eisieTcsi BbIpaKeHHeM:
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"+~ 1000F
yy= 20
' 100F
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Kaxkas u3 npeacraB/jieHHbIX GopMYyJI siBJIsieTcsl Y/1eJIbHOI HArpy3Koii oT Beca roJiosiéna (127
G
| =y
+ F
-G
72=GF
_ Vvt
V2~ F
Bbi0epuTe MyHKT, B KOTOPOM INpeCTaB/IeHa Y/eJbHAas HATPY3KAa OT Beca MPOBOJA M roJ10161a
Ua:
Ys="t 0
V3= Va7,
YVs=71t7s
+V3=nt)

Bbi0epuTe MyHKT, B KOTOPOM NPEACTABJICHA Y/eJbHAas HATPY3KA OT JaBJICHHUS BeTpa Ha
NMPOBO/, CBOOOAHBIN 0T rojioaéna [14:

_ aC,Qd
74~ T100F
_ac,Qd
74~ 000F
_ac,Qd
74~ 1000

y, =aC,Qd -1000F
Bbi0epuTe MyHKT, B KOTOPOM NpeACTaBJieHa YieJbHasi Harpy3Ka oT JaBJeHHsl BeTPa HA MPOBO/I
¢ rojoJémnom [s:

_ aC,Q(d+2b)
75~ 100F

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

_ aC,Q(d+2b)

+ 75~ 1000F

_aC,Q(d+b)
75~ 1000F



Boi0epuTe MyHKT, B KOTOpPOM npeacTaBjieHa CymMmMmapHas yieJbHasi HArPy3Ka HA MPOBOJ OT €ro
coOCTBEHHOI'0 Beca U IaBJieHHs BeTpa Ha npoBoj [s:

Ve =\Vo + 74
7e =\ +7s

+7s = +yi
Ye =72 +7a

Ha xakom u3 npeacTaBjieHHbIX PUCYHKOB H300pakeHa CyMMapHasi ylejJdbHas HATPy3Ka Ha

NMPOBO/I OT COOCTBEHHOI0 Beca, Beca roJiosiéaa v 1aBjeHust Berpa?

BeTep
y I

7,

CODCTBEHHBII

BeC NpoBoJa
~ A
o
\\b
.§

-

coDCTBEHHBIIT

ronoé

+6

aub

Hu na oxHoM

BriOepure nyHKT, B KOTOPOM npejactaBieHa CyMMapHas ylaeJbHasi HArpy3Ka Ha IPOBOJ OT Beca
NPOBO/IA, Beca roJi0/1¢1a U JaBJIeHNs BeTpa Ha npoBox [17:

+7, =75 +75

v =0 +s
v = s
yr =72 *7s

IIpoJsiéTom Ha3bIBaeTCH:

+pacCTOsIHUE MEXIY OIMOpaMu

pacCTOSIHUE MEXAY aHKEPHBIMU OIIOPaMHU

pacCTOSIHUE MEXAY MPOBOJIOM U 3eMJIEH

paccTosiHUE MEXAY MPOBOJIOM U JIMHUEH TOPU30HTA B TOUKE KPEIJICHUSI TPOBOAA
AHKepPHBIM NPOJIETOM HA3BIBACTCS:

pacCTOSIHUE MEXIY OIOpaMu

+paccTossHrE MEXY aHKEPHBIMH OITOPAMH

paccTOsIHUE MEXYy TPOBOJOM M 3eMIIEN

pacCTOsIHUE MEXKY IIPOBOAOM U JIMHUEH TOPU30HTA B TOUKE KPEIJIEHUS ITPOBO/Ia
CrpeJioii npoBeca Ha3bIBAETCH:

pacCTOSIHUE MEXIY OIOpaMu

pacCTOSIHUE MEXAY aHKEPHBIMH OIOpPaMHU

paccTosIHUE MEXY TPOBOJOM U 3eMIEN

+paccTosiHMEe MEX/1y IPOBOJIOM U JIMHUEW FOPU30HTA B TOUKE KPEIJIEHUS IPOBOJA
I'aGaputom Ha3bIBaeTcs:

pacCTOSIHUE MEXAY OIOpaMHU

pacCTOSIHUE MEXAY aHKEPHBIMH OIOpPaMHU

+paccTosiHM e MEXy TPOBOJIOM U 3EMIIEN

pacCcTOsIHUE MEXKY ITPOBOJOM U JIMHUEN TOPU30HTA B TOUKE KPEMJICHHUS MPOBOa
Ts:xkenue nposoaos JIJII B ceTn BocnpuHUMAIOT:

MPOMEXYTOYHBIE ONTOPHI

+ aHKEpPHBIE O OPLI

TPaHCIIO3ULMOHHBIE ONIOPBI

MIEPEXOIHBIE ONOPBI

Jas noaaep:xxkanus nposoaos JIJII ucnoab3yrorces:

2



+ MPOMEKYTOUHBIE ONOPbI
TPaHCIIO3UL[MOHHbIE OMOPBI
AHKEpHBIE OIOPbI
NepEeXOHBIE OMOPHI

Bbl6epume HECKOJIbKO npasujlbHblx 6apuannoe omeema
HopmanbHasi TeMnepaTypa oxXJIax/Iaouero Bo3ayxa J1Jsi TpancopMaropa cocTaBJisieT:

+1001C (50%)
00C
+25[1C (50%)
5[1C

Ta6auua 4 — Kpurepnu oneHkn cpopMMpOBaHHOCTH KOMIIETCHIMI

Kog u Kpurepuu orennBanus cOpMHUPOBAHHOCTH KOMITETCHIIUU
HAaNUMEHOBaHHE (4acTu KOMITETEHIIUN )
WHJUKATOpa Ha 0a30BOM YpOBHE Ha NOBBIIIEHHOM YPOBHE
AOCTHKCHUSA COOTBETCTBYECT OILICHKE COOTBETCTBYCT OIICHKE COOTBETCTBYCT OLICHKE
KOMIICTCHLIUH «YAOBJIETBOPUTEIILHOY «XOpOLIO» «OTIIMIHO»
(wactm 50-64% ot 65-85% ot 86-100% ot
KOMITETEHIMH ) MaKCHMaJbHOTO OaJa MaKCHMaJbHOro 6asnia MaKCHMaJIbHOr0 Oalia
N-1nkoc-1 CryneHt, B OCHOBHOM, | CTymeHT XOpouIo 3HaeT CTyneHT OTIMYHO
OcymectBiisier 3HAeT MaTepual 1o Martepual o Teme, 1o OpPUEHTUPYETCS B
MOHUTOPUHT TeMe, OTBEYAeT Ha CYLLECTBY OTBEYAET Ha MaTtepualie o Teme,
TEXHUYECKOr O MIOCTABJICHHbBIE MOCTABJICHHBIE BOIIPOCHI, | MPaBUIbHO OTBEYAET Ha
COCTOSIHUSA BOIIPOCHI, 3HAET HO JIOIyCKaeT IIOCTABJICHHBIE BOIIPOCHI,
00opy1oBaHUs METOJIUKY HETOYHOCTH IIPYA YTEHUHU | XOPOILIO OPUEHTUPYETCS B
MOJICTaHLIUU IIPOEKTUPOBAHMS CX€eM, IPU 00BSCHEHUH IIPUMEHSIEMOM
IEKTPUY ECKUX CUCTEMBI paboThI 000pyZIOBaHUH, 3HAET €TI0
ceren AIIEKTPOCHAOKEHUS JHEPreTUYeCKOro YCTPOMCTBO U IIPUHIIUII
HAaCeJIEHHOrO IYHKTAa, 000pyIOBaHUS, MOXKET JEUCTBUS, YBEPEHHO
MOXKET OCYILECTBIIATh CIIPOEKTUPOBATH MOJKET CIPOEKTUPOBATH
MOHHUTOPUHT CUCTEMY CUCTEMY
TEXHUYECKOTO AIIEKTPOCHA0KEHUS AIIEKTPOCHA0KEHUS
COCTOSHUA HACEJIEHHOIO IIyHKTA, HACEJIEHHOIO IIyHKTA; C
00opy1oBaHUs JIOITy CKast BBICOKOW CTEIIEHBIO
MOJCTaHLIUN HECYILICCTBCHHBIE CaMOCTOSATEIILHOCTH
ANEKTPUUYECKUX ceTel HETOYHOCTH; Croco0eH OCYIIEeCTBISATh
CaMOCTOSITEIIbHO MOXKET MOHUTOPUHT
OCYILECTBJISATh TEXHUYECKOI'0 COCTOSHUS
MOHUTOPUHT obopyioBaHus
TEXHUYECKOT O ITOICTAaHIIN I
COCTOSIHUSA NIEKTPUYECKUX CETEN
o0opynoBaHUs
HOJICTAaHIIUN

3IIEKTPUUYECKUX CeTEH




2 OHEHUBAHME ITMCBMEHHBIX PABOT CTYJIEHTOB,
PEI'VTAMEHTHUPYEMbIX YYEBHBIM IINIAHOM

KypcoBas paboTa Ha TeMy «DJIEKTPOCHA0KEHHE HACEIEHHOT O TYHKTay.
3agaHue BhIIAETCS COIJIAaCHO BApUAHTY B METOAUYECKOM MTOCOOUH.

Tabmuna 5 — @opmupyemMbie KOMIETEHIINH (MM UX YACTH)

Kox u HaumeHoBaHUE MHAMKATOPA OneHouHbIe
Kon u naumenoBanue
JOCTHKEHUSI KOMITETSHITUH (4acTh MaTepHabl 1
KOMIIETEHIIUH
KOMIIETEHIINH ) CpeCcTBa
[TKoc-1. CriocobeH ocymecTBIsTh N-1nkoc-1 OcymecTBisier ammra
MOHHUTOPHHT TEXHUUYECKOTO MOHUTOPUHT TEXHUUYECKOT'O COCTOSHUS M
N KypCcOBOM paboThI
COCTOSIHUSI 00OPYIOBaHHSI 000pyI0BaHUS TTOICTAHIINI
. . . (cobecenoBanme)
MOJICTAHIIMM SJIEKTPUUYECKUX CeTel AIIEKTPUUYECKUX CeTel

Bomnpocsl 1J141 321U THI KYPCOBOii padoThI

1) Kakue TtpeboBanus mnpeabsasisaoTes 11V k morpeduTensM pa3HbIX KaTeropud 1o
HaJI&KHOCTHU AJIEKTPOCHAOKEHUS?

2) Kak onpenensieTcss MECTO pacrojIoKEeHHs MOACTaHIIUMI?
3) Kakumum MeTOomaMHM  TPOU3BOAMTCS  pacdy€r MONIHOCTEH Ha  ydacTkax cetu?
[TpoaemMoHCcTpUpyiTE METOMUKY Ha KOHKPETHOW JIMHUU.

4) Kak BbiOpath MomHOcTh  TpaHchopmaropa TII, mnwuraromeir  moTpeduTENEH
IT kateropun?

5) OOBsicHUTE YCTPOMCTBO U MPUHLUII AEHCTBUS CHUIIOBOr0 TpaHchopmaTopa.

6) Kakoit meton pacuéra cedyeHU MPOBOAHUKOB MCIIOJIB30BAJICS B KypCOBOM paboTe, B UM €ro
CyTh?

7) Tlo xakuM yciaoBHSIM HEOOXOJUMO TPOBEPUTH BBIOpaHHOE ceueHue mnpoBomHuka JIOIT?
[TosicHuTe, KaKk OCYIIECTBISAETCS JAaHHAs IPOBEPKa.

8) [osicauTe mpenmymectsa CUII.

9) [NosicauTe BEIOOP KOHKPETHOTO CEYCHUSI TIPOBOIHUKA B KYPCOBOI paboTe.

10) Kak onpenenuts conpotusieHue yuactka JIOII B ycnoBusax skcniyaranun?

11) Ot gero 3aBucsaT norepu HanpspkeHus B JIDII? [{nst uero ux paccuuTsiBaroT?

12) IlosicHuTe TEpMHUHBL: NIaJICHUE HAIPSKEHUS, TOTEPs HAPSYKEHUS!, OTKJIOHEHU € HAIPSKEHMS.

13) IlosicHuTe, Kak CTPOUTCS AUarpaMMa OTKJIOHEHUS HANpPsHKEHUs Y TOTpeOuTenen.

14) JIns dero mpoW3BOAUTCS pacuy€T TOKOB Tpéx(aszHoro, nByxdasHoro u ogHO(A3HOTO
KOPOTKOT'O 3aMBbIKaHHS?

15) Yro Takoe Z(T1) u kak ero HaTu?

16) Kak paccuntath conpoTHBIIEHUE NETIN (a3HbI -HYIEBON TPOBOA?

17) Hapucyiite  BpeMATOKOBYIO  XapaKTEPUCTUKY  KOMOMHUPOBAHHOIO  pacLENUTEJIs
ABTOMAaTU4ECKOr O BBIKJIIOYATENS.

18) IlokaxuTe Ha 3aIIUTHOM XapaKTEPUCTUKE aBTOMATHYECKOIO BBIKJIIOYATENS PACUETHBIN TOK,
HOMHUHAJIbHBIN TOK TENJIOBOIO U 2JIEKTPOMAarHUTHOTO pacLEenuTeIIeH.

19) OOBsicHUTE YCTPOMCTBO W NPHUHIUII JEHCTBHUS TEIIOBOTO W  AJIEKTPOMArHUTHOTO
pacuenuTenae aBTOMaTHYECKOr0 BBIKIFOYaTEs.

20) Kaxk Bb1OpaTh MIIaBKYIO BCTaBKY JUIsl 3aLIUTHI CUIIOBOTO TpaHcdopmaTopa?

21) Kak mnpoBepuTh aBTOMAaTHYECKHM BBIKJIIOYATENb Ha cpabaTblBaHME MpU OJHO(DA3ZHOM
KOPOTKOM 3aMbIKaHUU?




Tabmuna 6 — Kputepuu onieHKH KypcoBOil paOOThI

KomuuectBo 6annos
[Tokazarenn
MUHUMAJIbHOE MaKCHMaJIbHOE

CoburoieHre rparka BhIIIOJHEHUS KYPCOBOW paOOThI 1 2
ConepkaHue U MIPUCYTCTBHE YIEMEHTOB HAYIHBIX 1 9
MCCJIeI0BaHUM B KypcOBOM pabore
3ammra KypcoBOoil pabOThI 50 80
AKTUBHOCTb IIPH BBIIOJHEHUHU KYPCOBOM pabOThI 1 10
Utoro: 53 100

Ta6auua 7 — Kpurepuu oueHku ¢popMHpPOBAHHOCTH KOMIIETEHIMI 10 KYPCOBOii padoTe

Kon n HanmeHoBaHue
WHIUKATOpa
JOCTHK CHUSI

KOMITETEHLUU (4acTH

KOMTIIETEHIIUH )

Kpurepuu orenuBanus copMUpPOBAHHOCTH KOMIETEHIINH

(4acTu KOMITETCHIINH )

Ha 6a30BOM YpOBHE

Ha ITOBLINICHHOM YPOBHC

COOTBETCTBYET OLICHKE
«yJIOBJICTBOPUTEIILHOY
50-64% ot
MaKCHUMAaJILHOr0 Oaia

COOTBETCTBYET OILICHKE
«XOPOIIOY»
65-85% ot

MaKCHUMaJILHOr o Oasiia

COOTBETCTBYET
OILIEHKE «OTIUYHOY
86-100% ot
MaKCHUMaJIbHOT'O
Oaia

Hﬂ'l ITKoc-1
OcyuiecTBisieT
MOHUTOPHUHT
TEXHUYECKOT O
COCTOSIHUS
o0opyaoBaHUs
MHOJICTAaHIIUN
AIEKTPUYECKUX CeTen

CTyneHT, B OCHOBHOM,
3HAET MaTepual 1Mo
TeMe, OTBEYACT Ha

MOCTABJICHHBIEC
BOTMPOCHI, BBITTOJIHUI
KYPCOBYIO paboTy 10

KOHIIa ceMecTpa,
co0JTr0 /151 METOIUKY
MPOCKTHPOBAHMS
CHUCTEMBI
JJICKTPOCHA0KEHUS
HACEJIEHHOIO IIyHKTA,
pacuersl Ipou3BeN C
HeZ0YeTaMH, MOXKET
OCYIIECTBIIATH
MOHUTOPHUHT
TEXHUYECKOTO
COCTOSIHUS
o0opynoBaHus
HOJICTAHIIUH
ANEKTPUYECKUX CeTel

CTyaeHT XOpoIIo 3HaeT
MaTepua o TeMe, 1o
CYLLECTBY OTBEYaeT Ha

ITOCTAaBJICHHBIC BOIIPOCHI,

HO JIONyCKaeT
HETOYHOCTH B

(hopMyIMPOBKE OTBETOB,

BBITIOJTHUJI KYPCOBYIO
paboTy B CPOK,
co0uro1as1 METOJUKY
IIPOEKTUPOBAHHUS
CHCTEMBI
ANEKTPOCHAOKEHUS
HACEJIEHHOIO IIyHKTA,
pacueTsl MPOU3Bel ¢
HECYIIECTBEHHBIMU
Hezo4eTaMu, ObICTPO
UCIIpaBJIss UX IIOCIIE
3aMEeYaHuU
IIpenoiaBarTesis,
CaMOCTOSITEJIbHO MOXKET
OCYILIECTBJIATD
MOHUTOPUHT

TEXHUYCCKOI'0 COCTOSAHUA

o0opyaoBaHUs
MMOJCTAaHIIUN
BJIEKTPUUYECKUX CeTEH

CTyaeHT OTIAMYHO
OPHEHTUPYETCS B
MaTepuase o TeMe,
MPaBUJIBHO OTBEYAET
Ha TIOCTaBJICHHbIE
BOMPOCHI, BBITTOJHUI
KYpPCOBYIO paboTy B
CpOK, cobJronast
METOUKY
MIPOCKTUPOBAHHUSI
CHCTEMBI
AIIEKTPOCHAOKCHUS
HACEJIEHHOIO IIyHKTA,
pacyeThl MPOU3BEI
BEPHO, C BBICOKOH
CTETIeHbIO
CaMOCTOSITEIILHOCTH
MOJKET OCYIIECTBIISTh
MOHHUTOPUHT
TEXHUYECKOTO
COCTOSIHUS
o0opynoBaHus
MOACTaHLINI
AIEKTPUYECKUX CETEH




3 OIIPEJEJIEHUE PE3YJIBTATA
MPOMEXYTOYHOM ATTECTAIIUM

dopma MpOMEXYTOUHOHN aTTECTAUH 110 AUCHUIIIIMHE 9K3AMEH.

OLHEHOYHbBIE MATEPUAJIbI 1 CPEACTBA JIJIs1 IIPOBEPKU C
OGOPMHUPOBAHHOCTU KOMIIETEHIIMI

IIKoc-1. Cnoco0eH ocymecTBIsiTh MOHUTOPHHI TEXHHYECKOr0 COCTOSIHUSI 000pYy/10BaAHUS
MOACTAHIUM JIEKTPHUYECKHUX CeTe.

3agaHus 3aKpBITOro THIA

Boioepume o0un npasunvHulii 6apuanm omeema

1) Kopnyca 3/1eKTPONPHEMHHUKOB B CJIydyae OPraHu3aluu ceTu ¢ Tunom 3azemsienust TN-S u TN-
C-S coequHsIoOT C:

+HYJIEBBIM 3aIIUTHBIM TPOBOAHUKOM PE

HyJIEBBIM pabouuM npoBogHUKOM N

¢aszubM poBogom C

KOPIyCaMH OCTaJIbHBIM 3JIEKTPOIPUEMHHKOB

2) I'paduk HArpy3KH — 3TO 3aBUCHMOCTh:

+aKTUBHOM, pEaKTUBHOM MJIM MOJHOM MOIHOCTHA HAarpy3Ku OT BPEMEHH
AKTUBHBIX, PEAKTUBHBIX U ITOJIHBIX II0TE€Ph MOIIHOCTH OT BPEMEHHU
MIOTEPb HAIIPSDKEHUS OT HArpy3KH

AKTUBHBIX [IOTEPh HANIPSKEHHS OT BPEMEHHU

33}1 aAaHUHA OTKPLITOIO0 THUIIA

Jaiume pazeépuymotii omeem Ha 6onpoc

1) Kakue kareropum HajéKHOCTHM JIEKTPOCHAOKeHUsi morpeduTeneii Bpigeasier IIYD nu
KaKue TpeGoBaHM sl VIS HUX J0JI’KHBI 00ecneYnBaThCs?

IIpasunvubiii omeem

Cornacno I1YD, paznuuarot norpeduTteneil nepBoi, BTOpoil U TpeTbel KaTeropui.

IlepBast kareropusi AOJDKHAa oOecHeYMBATHCS NMHUTAHHUEM OT JABYX B3aUMHO PE3EpPBUPYEMBIX
MCTOYHUKOB ITUTAHMSI, @ IEPEPHIB B AIEKTPOCHAOKEHUN MEXKIY ITUMH UCTOUYHUKAMU JIONYCKAETCs Ha
BpEMsI aBTOMATHYECKOI'0 IEPEKIIIOUEHUS.

Bropast kareropuss momkHa oOecrneuyuBaTbCd MUTAHUEM OT JBYX B3aUMHO pE3EpPBHUPYEMBIX
UCTOYHMKOB, a II€pEphIB IUTaHUS JONYCKAaeTCS Ha BpPEMs pYYHOIO MEPEKIIOUYECHUS MEKIY
HUCTOYHHUKAMU.

Tperbss KaTeropusi JoJDKHA OOECIIEYMBATHCS MUTAHMEM OT OJHOIO HCTOYHHKA, a IEpephIB
MUTaHM JOITyCKaeTcsl Ha BpeMs He Ooiiee 24 4acos.

2) U3 KaKkuX 3TaNnoB COCTOMT METOAMKA NPOECKTHPOBAHNS JJIEKTPOCHA0KEHUSI HACEJIEHHOI0
NYHKTA (3JIEKTPpHYECKasi 4acTh)?
Ilpasunvusiii omeem
1. Ompenenenue pacuéTHBIX HArPY30K Ha BBOJAX 3[aHUI U COOPYKEHHM
2. OmpeneneHyie MecTa pacroyioKeHUs MOJCTaHIUI U TpacCUPOBKa CETH
3. Pacuér momHoCTel Ha yyacTKax CeTH



Pacuér u BbIOOp ceueHUs IPOBOJHUKOB

Omnpeznenenne NoTepb HANPSIKEHUS B CETU

Onpeznenenre OTKIIOHEHUSI HAMIPSDKEHUS y TOTpeOuTenen
Pac4ér TOKOB KOPOTKOI'0 3aMbIKaHUS

Br100op critoBoi 1 KOMMYTaIIMOHHOM amnapaTypsl MOICTAHITUN

N O~

3) KakoBbl OCHOBHBIC I10KA3aTEJIH KAYeCTBA JICKTPUYECKOM IHEePrum?

IIpasunvneiii omeem. OCHOBHBIMH I1OKA3aTEIAMU Ka4€CTBA JIEKTPUYECKON DHEPIUU SIBISAIOTCS:
OTKJIOHEHHE HAaNpsHKEHUS, OTKJIOHEHHE 4YacTOThl, (IMKEp HANpPSHKEHUsS, HECHHYCOUIAIbHOCTD
HaNpsOKEHMs, HECUMMETPHUS HANpsDKeHHs] B OOJBIIMHCTBE CIy4yaeB Y4HThbIBaeMas Kod(d@uireHTom
HECUMMETPHH TI0 HAIPSDKEHUIO 00paTHOM IOCIIE0BATENIFHOCTH U KO HUIIMEHTOM HECUMMETPHH TIO
HaIPsHKCHUIO HYJIEBOU MTOCIIE0BATEIbHOCTH.

4) Kak paccuntarb Mexay(asHble TOKM KOPOTKOro 3aMmbiKaHusi? 3anummre Qopmyay
pacuyéra TOKOB TPEX(a3HOro u ABYX(Pa3HOro KOPOTKOI0 3aMbIKAHMSA .

llpasunvuwiii omeem. (COCTaBUTH CXE€MY 3aMeENIEHUs dJIeKTpuueckol cetu. Onpenenutsb
COIPOTHUBJIEHUSI DJIEMEHTOB CE€TU. [IpMBECTHM CONMPOTHUBIEHUSA DJIEMEHTOB CETH K YPOBHIO TOrO
HaIpsHKeHHs, HA KOTOPOM PaCCYUTHIBAETCS TOK KOPOTKOTO 3aMblkaHusA. ONpenenuTh TOK KOPOTKOTO

3aMbpIKaHus. |7 = — rone Zx — COIIPOTUBJICHUC MLCIIHM OO0 TOYKHU KOPOTKOI0 3aMbIKaHUA

m =
".\:\--.L Zn_

wa|
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5) Ilo kakuM MeTOAMKAM IPOU3BOAMTCH Pacdyér MouIHOCTed Ha ydacTkax ceru JIDII
KkJ1accoB HanpsiskeHui 0,4...35 kB u B 4ém ux cyrn?

IIpasunvuwiii omeem. B anextpuueckux cetsix 0,4...35 kB pacuér MoniHocTel Ha yyacTkax ceTu
BBIMOJHAIOT JBYMS METOAAMM: METOJ KO3(p(HUIMEHTOB OJHOBPEMEHHOCTH U METOA HaJ0aBOK.
[IpuMeHeHue TOro WJIM WHOTO METOJa 3aBUCUT OT COOTHOIIEHHS MOIIHOCTEH B paccMaTpuBaeMoi
TOYKE CETH.

Ecin MouHOCTM B TOYKE NPUCOEAMHEHUS OTIMYAIOTCS MEHEE 4eM B YeThlpe pasa, TO AJis
pacyéTa nCIoNb3yrT METOJ KO (PUIIMEHTOB OTHOBPEMEHHOCTH.

Eciu MomHOCTH B TOUKE MPUCOECTUHEHMS OTJIMYAIOTCA Oojiee yeM B 4YeThIpe pasza, TO s
pacuéra MCHOJB3YIOT METOJ Hag0aBOK, Korja K Oosbliedl MoUHOCTH mpubaBisieTcd HajlbaBKa OT
MEHbIIEH MOIHOCTH.

OxoHuaTenbHbIE pe3yabTaThl o00ydeHHs ((GOPMHPOBAHHSA KOMIIETEHIIMH) ONpeAensoTcs
MOCPEICTBOM TIepeBoAa 0annoB, HAOpaHHBIX CTYAEHTOM B MPOIECCE OCBOCHHS IUCIUILUIMHBI, B
OLIEHKHU:

— 0a30BbIil YpOBEHb C(POPMUPOBAHHOCTH KOMIIETEHIIUN CUUTAETCS JOCTUTHYTBIM €CIIH Pe3yibTaT
00y4y€eHUsl COOTBETCTBYET OLIEHKE «yJOBJIETBOPUTEILHO» (50 10 64 pelTUHIOBBIX OaIJIOB);

— TIOBBIIICHHBIH ypOBEHb C(HOPMUPOBAHHOCTU KOMIIETEHIIMH CUYUTAETCS JOCTHTHYTHIM, €CIH
pe3ynbTaT 00y4YEHHUs COOTBETCTBYET OIIEHKAM «XOpoIo» (65-85 pedTUHTOBBIX OAJIJIOB) U «OTIUYHOY
(86-100 peitTHHrOBBIX OAIIIOB).



4 IOPSIOK IMTPOBEJEHUSI IOBTOPHOM
MPOMEXYTOYHOM ATTECTAIIUA

dopma IpOMEKYTOYHOM ATTECTALMU 110 JUCLUILIINHE K3AMEH.

IToBTOpPHAs NpOMEXYTOUHAas aTTeCTalus 10 IUCLUIUIMHE MPOBOJUTCSA C MCIOIb30BaHUEM
3aJJaHUN 71 OLIEHKM C(OPMHPOBAHHOCTH KOMIIETEHIMH Ha 0a30BOM YPOBHE IO BCEM MOIYJISM,
BXOJSIIMM B CTPYKTYypY JUCHUIUIMHBI 3a CEMEeCTp, IO MTOraM KOTOpPOro CTYAEHT HMeeT

AKaICMUYCCKYIO 3aI0JDKCHHOCTD.

Tabauua 8 — Kpurepnu oneHku ¢popMrupoOBaHHOCTH KOMIIETEHIMI 110 KYPCOBOM padoTte

Kpurepuu oreHuBaHust chOPMUPOBAHHOCTH
Kon 1 HauMeHOBaHKe HHAXKATOpA KOMIETCHIIMH (YaCTH KOMIICTCHIIHHN)
JIOCTHIKEHHS KOMITETEHITUI Ha 0a30BOM YPOBHE
(4acTH KOMITETEHIIHH ) COOTBETCTBYET OIEHKE «YOBJIETBOPUTEIBHO
50-64% ot MakcUMaIILHOr O Oaia
N-1nkoc-1 OcyiecTBiisieT CTyaeHT, B OCHOBHOM, 3HaeT MaTepHall o TeMe,
MOHHUTOPUHT TEXHUYECKOTO COCTOSHHSI OTBEYAET Ha MOCTABJICHHBIC BOIIPOCHI, BBITOTHHII
000pyIOBaHUS TTOICTAHIIHIHA KypCOBYIO paboTy, COOJIIO1ast METOAMKY ITPOCKTHPOBAHUS
AIIEKTPUIECKHUX CETEH CHCTEMBI 3JIEKTPOCHAOKEHUS HACEIEHHOI O MyHKTa,
CaMOCTOSITEJIbHO MOXKET OCYIIECTBIISATh MOHUTOPHUHT
TEXHUYECKOTO COCTOSIHUS 000PYI0BAHUS MTOICTAHIIUI
3IIEKTPUUECKUX CeTEH

Tabuua 9 — Kpurepnu oneHku chpopMHpoOBaAHHOCTH KOMIIETHIMI

Kpurepuu orennBanus ¢(h)opMHUpPOBAaHHOCTH KOMITETEHIIMU
Kon 1 HauMeHOBaHUE UHAMKATOPA (4acTy KOMIIETEHIIUN)
JOCTHKEHHSI KOMIIETEHIIUU Ha 0a30BOM YpOBHE
(4acTH KOMIIETEHIINH) COOTBETCTBYET OLIEHKE «YJIOBJIETBOPUTEIBHO»
50-64% ot MakcHUMaJIbLHOr 0 Oana
N-1nkoc-1 OcymecTBisier CryneHT, B OCHOBHOM, 3Ha€T MaTepHall 10 TeMaM
MOHHUTOPUHI TEXHUYECKOTO JUCLMILIMHBI, OTBEYAET HA MIOCTAaBJICHHbBIE BONPOCHI, 3HAET
COCTOSIHMSI 000PYIOBaHUS METOJMKY MPOEKTHPOBAHUS CHCTEMBI 3JIEKTPOCHAOKEHUS
MOJCTAHIINH AMEKTPUUECKUX ceTell | HaceNEHHOro MyHKTAa, CIOCOOEH OCYIIECTBIATh MOHUTOPHHT
TEXHUYECKOT0 COCTOSIHUS 000pYA0OBaHUS MOICTaHIIUH
ANEKTPUYECKUX CEeTEH
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