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ITacnopT ¢)oH/]a OLIEHOYHBIX CPEACTB

Tabnwia 1
Mopynb dopmupyeMble KOMIIeTeHLIUU WU OLieHOUHbIe MaTepuaJIbl Komnuect
JVCLIATITMHBI MX 4acTu Y CpeJCTBa BO
. Bonpocs! fj1s1 3a1uThI
YcTpoucTBo OI1K-4. Crioco6eH UCI0/Ib30BaTh MPaKTHYeCKNX paoT 95
9J1€KEPI/I‘IECKI/IX MeTO/ bl aHa/In3a U (cobecesoBaHue)
ceTen MO/JIe/TMPOBAHUS 3JIEKTPUUECKUX
Lieren U 371eKTpPUUeCKUX MallluH Tecruposatie 83
Bonpocs! g1 3a1UThI
[TKoc-1. Criocobex MPaKTUYEeCKUX paboT 67
Pacuéthi OCYLLeCTBJIATb MOHUTOPUHT (cobecemoBanue)
BHEKEPI/I‘IGCKI/IX TEeXHUYECKOT' O COCTOHHI/IHV TecTupoBaHme 58
ceren 000pyZI0BaHUS TIOZCTAHITHIA
3JIEKTPUYECKUX CeTel Bornpoce! 11 3alUTEI KypPCOBOH 21
paboTsl (cobeceoBaHue)

1 OOEHOYHBIE MATEPUAJIbI, HEOBXOJNUMBbIE

JUTIS OIIEHKU 3HAHWI, YMEHUY 11 HABBIKOB JEATE/TbHOCTH

Tabsura 2 — @opMupyeMble KOMITETEHIN

B ITPOIOECCE OCBOEHMA JUCLIAIL/IMHBI

Kogu OueHouHble
Kop v HaMeHOBaHMe UHJMKATOPa AOCTHKeHUS] KOMIIeTeHL[U!
HauMeHOBaHHe MaTepHaJbl
(4acTv KOMMIEeTEeHL1N)
KOMIEeTEeHL[UU Y Cpe/icTBa
Mopays 1. YCTpPoNCTBO 3/1eKTPHYECKHUX CeTel
NO-lonk-4 Mcnons3yer MeTo/bl aHaM3a ¥ MOZIe/IMPOBaHYs Bormpocs! fjs
JIMHENHBIX U HeJTMHeUHBIX LjeTel TTOCTOSIHHOIO Y [IepeMeHHOr0 3aI[UThI
ToKa. U/1-4onk-4 [leMOHCTpHpyeT ITOHMMaHue TIPUHLUIA MPAKTHYECKHUX
OIlK-4. JIeACTBUS 3MIeKTPOHHBIX yCTPOUCTB. UI-60mk-4 [IprmMensiet paGor
Criocoben 3HaHUSA (PYHKIUK ¥ OCHOBHBIX XapaKTePUCTHUK 3/1eKTPUYeCKUX (cobecezo-
UCII0/Ib30BATh Y 5/1eKTPOHHBIX annapatoB. W/-1mnkoc-1. Ocy1iecTBrsier panue)
METO/IbI aHa/TH3a MOHUTOPHUHT TEXHUUYECKOTO COCTOSIHHUsI 000Py/[0BaHUsI
1 MOACTaHLMM 371eKTpuueckux ceted. W/I-2mnkoc-1 PaccumTreiBaeT
fﬁgﬁf“ﬁgggﬁ;}? TlapamMeTphl 31eKTPO0OOPYJOBaHUSI CUCTEMBI
ueliieﬁ . sneKTpocHabxeHns: 00bekTa. MJI-4 koc-1 O6ecrneurBaet Tectuposanue
HHbIE ITapaMeTPhl PEKUM TBI
57IeKTPHUECKUX 3a/laHHble [1apameTp 6pe a %a6o CUCTEeMBbI
MALIIH dM1eKTpocHabKenHs obbekTa _
Mogpyib 2. PacuéThl 3/1IeKTPHUYECKUX CeTeH
[TKoc-1. Bonpocs! gis
Criocoben W[1-20mk-4 crnonb3yer MeTO/BI pacueta Mepexo/HbIX 3alUTEI
OCYILECTB/IATE TIPOLIECCOB B /IEKTPHUUECKUX LIETISIX TOCTOSIHHOTO U MpaKTUYeCKnX
MOHHMTOPHHT niepeMeHHOro Toka. VI-3omk-4 [IpUMeHsIeT 3HaHWs TeOPUH pator
TEXHITIECKOTO 3/1eKTPOMArHUTHOTO OIS U LjeTleil C pacrpe/ie/IeHHbIME (cobecezo-
COCTOSIHUS
0GOpyIOBAHHST napametpamu. M/I-5omnk-4 AHaIU3UpyeT YCTaHOBUBLINOCS BaHue)
. O,E[ZT S—— peXXrMBbI paboThl TPaHC(OPMATOPOB M 3/IEKTPUUECKUX MalivH, | TecTupoBaHue
SMTeKTPUUECKHX WCTIOJIb3yeT 3HAHKE WX PeXKUMOB PabOTHI U XapaKTePUCTHUK. Borpocs! st
ceTeii N-6onk-4 TlpumensieT 3HaHUST HYHKIMM U OCHOBHBIX 3aIUTHI
XapaKTepUCTUK 3/1eKTPUUECKUX U 3/1eKTPOHHBIX amnrapaToB. KyPCOBO¥
W -3 nikoc-1 PaccunteiBaeT pexkuMbl paboThl CUCTEMBI paGoTI
3/1eKTPOCHabKeHNs: 00beKTa (cobeceo-
BaHUe)




OueHoUYHbIE MaTepHaJ/Ibl U CPEACTBA /ISl MPOBEPKHU
¢()opMHPOBAHHOCTH KOMIIeTeHIN

Mopays 1. YCTpPoNCTBO 3/1eKTPHYECKUX CeTel

3ampTa npakTHYecKux pador
Bonpocbl 015 cobecedogaHust

NSO UA LN~

1.
2.
3.

«O0uMe cBefeHUs 00 YT KTPHYCCKHX CETHX»

O6wjue ceedeHus o cucmeme 3/1eKMpPOCHAb CEHUsI
[MosicHUTe TEPMUH 3/1eKmpocHabiceHue.
I[TosicHUTE TEPMHH cUCmMeMd 3/1eKMPOCHAOHCeHUs.

. IlosicHute TepMHWH HOMUHA/IbHOE HANpAJiCeHue.

Ha kakue K/1acCbl HOMUHA/IbHBIX HaTPSDKeHUH pa3/iensitoT 3/1eKTPOYCTaHOBKU?
[To KakuM TIpU3HaKaM KJIaCCU(PULIMPYIOT 3/1eKTPUUeCKre CeTu?
[TpuBeauTe KaccUpUKAIMIO TeKTPUUECKUX CeTel 10 0XBaTbIBaeMOW TepPUTOPUH.
V3 KaKiX OCHOBHBIX 3JIEMEHTOB COCTOHT CHCTeMa 37IeKTPOCHA0KeHHs?
ITokazamenu Kauecmea 3/1eKmpuyecKkoll 3Hepauu
YTOo MOHMMaeTCs MoJ, TEPMUHOM Kauecmeo 3/1eKmpuueckoll sHepauu?
Kakue nokasarenu KauecTBa HOpMUPYIOTCSI B COOTBETCTBHE C TOCYZAPCTBEHHBIM CTaHapTOM?
UTo Ha3biBaeTCsi OTK/IOHEHHWeM HarpsbkeHMs, KakK ero paccuMrarb, U B KaKuX [ipefenax

HOPMUPYeTCs I10Ka3aresb?

4.

YTo Ha3bIBaeTCs OTKIOHEHHEM YaCTOThI, KAK €ro paCCuUrnTaTh, M B KaKUX IIpeae/laX HOPMUPYeTCA

[10Ka3aTesb?

5.
6.

[MosicHuTe, B KaKMX C/Tydyassx BO3HUKAeT HamnpsDKeHHe 00paTHOM 1oc/iejoBaTe/TbHOCTH.
[TosicHuTe, B KaKUX C/Tyyasix BO3HUKAeT HalpsDKeHHe HYJIeBOH M0C/Iej0BaTe/TbHOCTH.

7. B Kakux rpefiesiax HOpMUPYIOTCS KO3 UIMeHTbl HECUMMETPHH TI0 HapsDKeHUsIM 00paTHOW U
HYJIeBOM M0C/Ie/J0BaTe/IbHOCTEN?

LONDIU AWM=

«OCHOBHBI€ 3/IEMEHThI YJIEKTPHUECKHX CETeH»

O6wjue ceedeHus 0 AUHUSIX 3/1eKMponepedayu
[TosicHUTe TepMUH /IUHUSA 3/1eKmponepedaull.
CKOJIbKO METPOB COCTaBJIsIeT JJTAHA MPOJIETa MPH PA3/IMYHBIX K/laCcCax HaIPsDKeHUS ?
OCHOBHbBIE 3/IEMEHTHI JIMHUW BO3/IYIIIHOU /IEKTPOTIepe/Iauy.
[TpuBeguTE U MOSICHUTE KIAaCCUGMUKAIUIO OTIOP.
CKOJIbKO COCTaBJISIET CPOK C/TY>KObI OTIOP pa3/TMUHbIX THITOB?
[TpuBeuTE Y MOSICHUTE KIACCUGMUKAIIVIO TMHEMHOW apMaTyphl.
[TpuBeuTE Y MOSICHUTE KIACCUGDHUKAINIO U30/ISITOPOB.
Kak onpeienmith Kacc HampspKeHWs JIMHUM 110 KOTMYEeCTBY W30/ TOPOB?
[TpuBeuTE Y MOSICHUTE KIACCU(MUKAIUIO IIPOBO/IOB.

10. Kakue TpeboBaHMSI TIPebsBISIOTCS K TMPOK/IAZKe BO3AYIIHBIX JIMHUM 3J/IeKTporiepeiadn
HarpsbkeHueM 0,38...10 kB?

11. IlpuBejuTe OCHOBHbIe XapaKTePUCTUKU IIPOJIETa IMHUM 3JIeKTpOIlepe/iauu.

12. Pacmmdpyiite Mmapku npoBogoB A-95, AC-120, CUTI2A-3 35+54,4+2 16.

13. IlpuBepuTe npeuMyiliecTsa Nposojos Mapku CHUIL.

14. CKoOnbKO cOCTaB/sieT J[AWHA MPOJIETa BO3AYLIHBIX JIMHUM 371eKTporepeZiaud /il pasHbIX
KJIaCCOB HaIpsDKeHUM?

15. OcHOBHbIe 371eMeHThI KabeTbHOM JTMHUU 3/IEKTPOTIepe/Iauy.

16. TlosicHUTe TEPMHH 3/1eKmpuyecKutll Kabesb.

17. TlosicHUTe TepMHH KabeabHAs AUHUSL 31eKmponepeoaull.
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18.
19.
20.
21.
22.

23.
24.
25.

Kakue TpeboBanus npeabsiBiisitoTcs [1YD K mpokiazgke Kabeseit?

3apucyiite u nosicaute T-o6pa3Hyto cxemy 3amerttienus JIDTT.

3apucyiite u nosicaute I1-o6pa3Hyto cxemy 3amerttienus JIDTT.

Yro Takoe oMHUeckKoe CONpoTuB/ieHre? YeM OHO OT/IMYaeTCs OT aKTUBHOIO?

Kak paccuuTtaTb akTMBHOe U peakTWBHOe CONPOTHBJeHUs MpoBojgHuKa JIOII B ycmoBusax
9KCIIIyaTaluu?

OT yero 3aBUCUT peakTUBHOE CONPOTUBJ/IeHUe IIPOBOAHMKA JIDIT?
Kak omipesiensiercst yenbHasi EMKOCTb (pa3bi?
Kak onpegensiercs 3apsgHas MOIHOCTb JIDIT?
O6wjue ceedeHust 0 mpaxHchopmamopax u mpaHchopmamopHbIX NOOCMAHYUSIX

1. TlpuBeaute knaccuduKalyo TpaHCHOPMATOPOB.

2. Yo 3ammdpoBaHo B Mapke TpaHcdopmaTopa?

3. TlosicHuTe, Ha YTO yKa3bIBAIOT pa3/iMuHble OYKBBI B MapKe TpaHC(hopMaTopa.

4. Uro Ha3bIBaeTcs TpaHC(HOPMATOPHOU MO CTaHLeN?

5. [Ilo KakuM npu3HaKaM KjaaccU(ULMPYIOT TpaHC(HOPMaTOPHbIe MO CTaHL{U?

6. TlpuBenuTe Knaccrudukalyio TpaHCHOPMATOPHBIX MO/CTAHLIUM 110 TUMTY UCTIOTHEHUS.

7. 3apucyiiTe u nosiciute T-o6pa3Hyto cxemy (a3bl TpaHchopMaTopa.

8. Kak onpeieiTh akTHBHOE, peaKTUBHOE U MOJIHOe COMPOTUB/IeHUs TpaHCchopmaTopa?

9. Uto nokaseiBaeT HalpspKeHUe KPOTKOr'0 3aMbIKaHUS ?

«Pe)XuMbl paboThl HEHTpaIeH ceTen»

1. UYto mogpa3ymeBaeTCs MOJ, HEMTPAJIbIO 3/1IEKTPOYCTaHOBKU?

2. Ha kKakue TUNBI HeUTpaneu paszesstoT J1eKTPOYCTaHOBKU ?

3. C KakvMH TUTIaMU HelTpasieit paboTaroT 3yieKTpoycTtaHoBKH 10 1000 B?

4. C KaKuMHM THUIaMH HelTpasell paboTaroT 37eKTpoyCTaHOBKH 6...110 kB?

5. Uem o0ycioB/ieH pexkiuM paboThI HelTpaseit?

6. IlosicHWTe, UTO O3HAyYaeT IJyxO3a3eM/IeHHass HeMTpaab U MPU KaKUX K/accaxX HarpsDKeHUs eé
NIPUMEHSIIOT.

7. TlosicHuTe, YTO O3HauaeT W30/MpPOBaHHAs HeUTpalb Y MPU KaKUX Kjaccax HarpsDkeHUs eé
NIPUMEHSIIOT.

8. IlosicHWTe, UTO O3HAUaeT KOMIIEHCMPOBaHHAsl HeNTpasb U B KaKUX CJIydasix eé IPUMeHSsOT.

9. TlosicHuTte, uTo o03HayaeT 3¢¢eKTUBHO-3a3eM/IEHHAasi HeWTpaJb M B KaKUX C/ydasx eé
NIPUMEHSIIOT.

10. Kak opranmusyeTcsi B cicTeMe 3/1eKTPOCHa0KeHusI 130/ TMPOBaHHAsi HeHTpasib?

11. Kak opranmusyeTcsi B CCTeMe 371eKTPOCHa0KeHHsI TTyX03a3eM/IEHHasi HeUTpasb?

12. Kak opranmusyeTcsi B cucTeMe 371eKTpocHabkeHus 3h(heKTUBHO-3a3eM/IEHHAst HEUTPasb?

13. Kak opranmsyeTcsi B cicTeMe 371eKTPOCHa0KeH!sI KOMITeHCHPOBAaHHAsi HEUTpasb?

«IIpoeKTHpOBAaHHUE CHCTEM E)JIEKTDOCHH6)KEHI/IH»

1. Kakue TpeboBaHUs MTPEIBSIB/ISIOT K 3/IEKTPUUECKUM CETSIM?
2. 3apucCyiiTe 1 TIOSICHUTe K/lacCU(UKALMIO MOACTaHIUMI 10 cXeMaM TTPUCOeUHEHHSI.
3. 3apucyiiTe U TIOSICHUTe KOH(UIrypal[i0 Hepa3BeTB/IEHHbIX U DPa3BeTBIEHHBIX 3/IEKTPUUECKUX

CeTe.

4. 3apucyiiTe U4 TOSICHUTe KOHQUrypalMl0  MarvMcTparbHbIX  Hepe3epBUPOBAHHBIX

pe3epBUPOBaHHBIX 3JIEKTPUYECKUX CeTeu.
5. 3apwucyiiTe 1 MosiCHUTe CxeMy OJIOK JTMHUST — TpaHC(hOpPMaTop.

6. 3apucyiiTe 1 mosicHUTe KOH(MUTyPaLIUI0 3aMKHYThIX U C/IOXKHOTIET/IEBBIX 3/IEKTPUUECKUX CeTel.
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«DJIeKTPUYeCKHe HarPy3KH Ce/IbCKOX03SCTBeHHBIX OTPe0uTe/1eiM»

[TosicHUTe TepMUH 3/1€KMpPONPUEMHUK.
[TosicHuTe TEPMUH nompebumesnb 31eKMpu4ecKol 3Hepauul.
Ha kakue kateropuu no HaJ&xXHOCTH pase/stoTCs 3/1eKTPOIIPUEMHUKUA B COOTBETCTBUHU C [IYD?
Kakue TpeboBanus ipebsiBiisieT [1YD K 3/1eKTpONpUéMHUKAM pa3HbIX KaTeropui?
Kakue TpeboBaHMs TIPeIBSBIISIOT K 1TOTpeOUTesIsiM 0c000 KaTeropuu?
I'paduku Hazpy3ok nompebumeneti
Kakue BuzibI rpaMKOB Harpy3oK pas/inuaroT?
[17111 KaKX pe>XUMHBIX JIHel CTPOSIT rpayKy Harpy3oK Ha Mo/ CTaHLUsAX?
Kak cTpoutcs rpadmk Harpysku o npofo/DKUTeTbHOCTU?
C KakKoi Lie/lbl0 CTPOSITCS CyTOYHbIe rpaMKy Harpy30K?
C Kakoi Le/blo CTPOUTCS rpadMK Harpy3kH o Mpo/i0/DKUTETbHOCTU B TeueHHue roja?
[TosicHUTe TePMUH 8peMs UCNOAb308AHUS MAKCUMAIbHOU HA2py3KU.
OnpedeneHue Hazpy30K nompeGumeeti

[TosicHuTe, Kakue CyIeCTBYIOT MeTO/IbI pacuéTa MOLHOCTe!N Ha y4yacTKax CeTH.
B uém cyTh MeTozia pacuéta MOLHOCTel 1o K03 duLieHTaM 0JHOBPEMEHHOCTH?
B uém cyTb MeTozia pacuéTa MOIL{HOCTel 110 HafibaBKaM?

4. lpuBeaute TipuMep pacuéTa MolfHOCTed Ha yuactkax JISII 1o ko3dduiieHTam
OJHOBPEMEHHOCTH 1 HaJi0aBKaM.

SR b=

Sk =

wnNe

BexkTopHasa auarpamma J1311»

Bekmophas duazpamma JIII1
V3 KaKMX COCTaBJISIOLINX CK/IaJbIBAETCS HAIPsDKeHUe y rotpeburesis?
[TosicHuTe TepMUH nomeps HaNPsAM#CeHusl.
[TosicHUTe TEPMUH NadeHue HanpsIHCeHusl.
[TosicHUTe TePMUH OMK/IOHEHUEe HANPAHCEHUS.
3apuCylTe U MOSICHUTE MIOCTPOeHNe BeKTOPHOU fuarpammsl JIOIT.
OT yero 3aBUCHUT yroJy MeXJy TOKOM U HarpsbkeHueM B Havase JIDII?
Kak paccuurath norepu Hanpsbkenus B JISII?
OnpedenieHue OMK/10HeHUs1 HANPsIXCeHUs1 Y nompebumeset

J17151 KaKMX pe>KUMOB M KaKWX MoTpebuTesiel orpezesnsieTcsi OTK/IOHEeHWe HarlpsyKeHus ?
B kakux npezenax HOpMHUpYeTCsl Be/IMUMHA OTK/JIOHEHUs HalpsDKeHUs ?
3apucylTe Y MOSICHUTE MOCTPOEHUE ArarpaMMbl OTK/IOHEeHUS HallPsUKeHUSI.
Kakum o6pa3om perympyeTcst HarpsikeHre y moTpeOuTesieii Ha TIOACTaHL[UH?

5. Tlosichute HasHaueHue ycTpoiictBa I1BB. Ha Kakux TpaHChOpPMaTOpHBIX MOACTaHLMSX OHO
TIpUMeHseTCs?

6. ITosichute HasHaueHue yctpoiictBa PITH. Ha kakux TpaHCc(OpMaTOPHBIX MOJCTAHLIMSAX OHO
TIpUMeHseTCs?

NI A=

PN

KomnbiomepHoe mecmupoeanue (TCk)

«Obwue ceedeHuss 06 31eKmpu4ecKux cemsx»

Bbibepume 00uH npasu/ibHbIl 8apuaHm omeema

ITox TEpPMHHOM «3/1eKTPOCHAa0)KeHHe» MOHUMAEeTCH:

COBOKYITHOCTB 3/IEKTPOYCTaHOBOK, TIpeIHa3HAUeHHBIX /1 00ecrieueHust MOTpebuTeseld 3/1eKTpUUecKoi
SHEpPTruu

obecrieueHrie moTpebuTeNel 371EKTPUUECKON SHEPTUH OT IHEPTOCHUCTEMBI

+o0ecrnieueHrie moTpebuTeNell 371EKTPUUECKON SHEPrren

COBOKYITHOCTB 3/IEKTPOYCTAaHOBOK 3/IEKTPHUECKUX CTAHL[UH U TeKTPUUECKUX CETel IHepProCHCTeMbI
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Paccrosinue mexxay onopamu B cetu 0,38 kB cocraBisier:
+25..40 m

50..70 m

10...20 m

100...200 m

OTKJ/IOHEeHHEe YaCcTOTHI B padoueM pexxuMe JA0NMYCKAeTCs B Mpejesiax:
++0,4 T

+1 T

2T

5T

ITox TEPMHHOM HOMHHA/IbHOE HAaNpPsDKeHHe MOHMMAeTCS:

HarpsikeHre, KOTOpOe MOKHO 0/IaBaTh Ha 3/IeKTPOYCTaHOBKY

+HarpsbkeHre, Ha KOTOpPoe CIIPOeKTUPOBaHa CeTh WM 000py/j0BaHKe, U K KOTOPOMY OTHOCAT UX paboune
XapaKTePUCTHKH

HanpspkeHre, KOTOpOe MOYKHO IT0/]aBaTh Ha 3JIEKTPOYCTAHOBKY B /I/TUTEILHOM PEXKHUME

nmr000e HarmpsbkeHHe, obecrieunBaroiee paboTy 3/1eKTPOYCTAaHOBKU

3HaueHus Ko3(¢¢uieHTa HeCMMMeTPUH 110 HaNPsDKeHUI0 HY/IEBOM MOC/Iel0BaTe/IbHOCTH He
AO/DKHBI IPeBbINIATh:

1%

+4%

5%

10%

3HaueHus Ko3(purHeHTa HeCHMMETPHH 10 HANPSKEHHIO 00PaTHOM M0C/1e0BaTe/IbHOCTH He
AO/DKHBI TPEBBIIATH:

1%

+4%

5%

10%

IToJ TepMHHOM CHCTEMA 3JIEKTPOCHA0)KEHHUS TIOHUMAETCH:

+COBOKYITHOCTb 3/IEKTPOYCTaHOBOK, TIpe/JHa3HAUeHHBIX /1S 00ecrieueH st oTpebuTe el 3/1eKTpUUecKOoi
SHEpPTruu

obecrieueHue MOTpedUTENEl 3TEKTPUUECKON SHEPTUU OT SHEPTOCHUCTEMBI

obecrieueHrie moTpeOuTeNel S/IEKTPUUECKON SHepryei

COBOKYITHOCTb 3/IEKTPOYCTAaHOBOK 3/IEKTPHUECKUX CTAHL[UH U TeKTPUUECKUX CETel IHepProCHCTeMbI

JIuHuA, NUTaAKIIAsA PAA TPaHC(HOPMATOPHBIX MOCTAHIUI U/ BBO/BI K 3/IeKTPOyCTaHOBKaM
noTpeduTesiell, Ha3bIBAETCA:
KonbueBou

3aMKHYTOU

+PacrnipejenmurensHON

I'naBHOM

Kak pensaT ceTu mo poay TokKa?
+IlepeMeHHOr0 U IMOCTOSTHHOI'O
MaxkcuManbHOro U MUHMMAa/IbHOTO
HomuHanbHoro u ¢akTuueckoro
I'eHepaTOpHOrO U anbTepHATUBHOIO



KakoBa MakcuMa/ibHas NPOTsDKeHHOCTh inHuM 0,38 kB?
5 KM

16..25 km

+2 KM

40..60 km

Kaxkon marepuan HE ncnionb3yercst A1 U3roToB/IeHUS W30/ IATOPOB?
Crekio

dapdop

[Tomumep

+ATTOMUHUN

Bbibepume HeCKO/IbKO Npasu/ibHbIX 6APUAHMO8 omeema

K pacnpejenuTe/IbHbIM CeTAM OTHOCATCS CeTH C K/1aCCOM HamnpsHKeHU:
+ 1o 1 kB (50%)

+6...35 kB (50%)

110...220 kB

330...750 kB

«OCHOBHble 3/1eMeHMbl 31eKmpu4ecKux cemet»

Bbibepume 00uH npasu/ibHbIl 8apuaHm omeema

KaxkoBa momHocTb Tpanchpopmaropa TMH-2500/110-Y1?
110 kBA

+2500 kBA

1 kBA

2610 kBA

KakoBo HanpspkeHHe 00MOTKH BBICIIEr0 HanpsbkeHusi Tpancopmaropa TC3-100/10-Y3?
100 kB

+10 kB

3 kB

113 kB

KoymmuecTBo (ha3HbIx NpoBOAHHKOB B npoBoje CUII2A 3 70+1 70+2 16 paBHO:
3

4

5

+6

B ce1bCKOM MeCTHOCTH Ha BO34yIIHbIX TUHHAX 0,38 KB NpuMeHAI0T Hen30/1MpOBaHHbIE IPOBOAA:
aJIFOMUHKEeBbIe

CTaslea/IfOMUHeBbIe

MeJHble

+CHII

Ilpu pacuerax cerei 0,38 KB nngykTHBHOe conporuB/ieHre B/ M0)KHO IPUHATH PaBHBIM:
0,03 Om/kMm

+0,3 OM/KM

3 Om/KkMm

30 Om/kM



MomHocTH IeEpBUYHOI M BTOPHYHOH 00MOTOK CH/IOBOT0 TpaHC(opMaTopa OT/IMYAITCS:
B TISITH pa3

Ha K03¢duLMeHT TpaHCpopMaLuu

+0HU MPUOIN3UTENTHHO PaBHBI

3aBUCHUT OT MapKu TpaHc(opmaTopa

PeakTHBHOE cOMpoTHB/IeHHE POB0/0B JIDII B HanGo/IbIIel CTerneHd 3aBUCHT OT:
+ PaCCTOSTHUSI MeXXly IIPOBOAAMHU

COTIPOTUBJIEHUS U30JISALIUU

pPacCTOosIHUA [0 3eMJ/IU

ceyeHUs IIPOBOJA

TM-110/10 pacumidpoBbIBaeTcs:

TpaHc(opMaTop ¢ MacasiHbIM oXJaKJeHreM HaripsbkeHreM 110 kB Ha 10 kB

TpaHc(opMaTop ¢ MacasiHbIM OXJ1aKJeHreM HaripsbkeHreM 110 B Ha 10 B

+TpaHc(opMaTop ¢ Mac/asTHbIM OXJIaXK/eHueM, TMoyiHast MoIHOCTh 110 kB, Hanps>keHre Ha TepBUYHOMN
cropoHe 10 kB

TpaHc(opmatop Tpex(das3Hbiii ¢ Mac/ITHBIM OXJIaXeHreM, roHast MoIHocTh 110 kBA, HarnpsbkeHue Ha
BbICIIel cTopoHe 10 kB

KakoB pauana3oH peryaupoBanus PITH Ha TpancdopmaTopax ¢ BbiciinM HanpsbkeHueM 110 kB?
+5x1,78%

+19%1,78%

+5x1,5%

+10x1,5%

KakoB auana3oH perypoBanus PITH Ha TpancopmaTopax ¢ BbICIIUM HanpsbkeHuem 220 kB?
+5x1,78%

++8x1,5%

+5x1,5%

+9x1,5%

MapKupoBKa CH/IOBOr0 Kadesisi COCTOUT U3 CBe/|eHU:
MaTrepuas >XWIbl, MaTepras N30SI KU

MaTepHaJl TIOSICHOU W30JISIIUH, TUIT 3aIlIUTHOU 000/I0UKH
HOMMHAaJ/IbHOE HallpsDKeHHe

+BCé BhIIIEIIePeUnC/IeHHOe

K THnaM noacTaHI{UH 10 MX MOJI0)KeHHI0 B ceTH Bbiciilero HanpsbkeHuss HE oTHocuTca:
TYTHMKOBAast

OTBETBUTEJ/IbHAs

nepexojHast

+MarucTpanbHas

Y nenbHOe MHAYKTUBHOE CONIPOTHB/IEHHE MIPOBO/IOB BO3yIIIHOM JIMHHUH 3J/IeKTponepejayd MapKu A
onpepeseTcs, B 0OCHOBHOM:

MJIOTHOCTBIO TIPOXO/SALLIEr0 0 HAM TOKa

+paccTosiHUeM MeXX/y MPOBOAAMU JIMHUU

JIMaMeTpOM TIPOBO/IOB JIMHUU

OTHOCHUTEJIbHOM MarHUTHOW MPOHUL[aeMOCTBI0 MaTepuasa MpoBOZOB

Omopsl BJ/IJII no TexHuyeCKOMy Ha3HAYeHHIO Pa3/e/IAITCA Ha:



Mpoxo/JiHbie, aHKepHbIe, MaruCTpajbHbIe
+KOHLIEBbIE, IOBOPOTHLIE, TIPOMEXXYTOUHBIE
JAepeBAHHEIe, )KEJ'IEBO6€TOHHI:I€, MeTa/inyecKue
BCe OTBEThI BepHbI

Omopsl BJIJII no maTepuasy pasje/siloTca Ha:
[IPOXO/IHbIe, aHKePHbIe, MaruCTpajibHbIe
KOHLIeBble, IOBOPOTHbBIE, [IPOMEKYTOUYHBIE
+7lepeBsIHHBIE, JKele300eTOHHbIe, MeTaTuecKue
BCe OTBeThl BepHbI

MOIIHOCTH TEPBUYHON M BTOPUYHOH 00MOTOK TpaHCc(opMaTopa OT/IHYAIOTCA:
B TISITH pa3

Ha K03¢duLMeHT TpaHcpopMaLuu

+0HU MPUOIU3UTENTHHO PaBHBI

3aBUCHUT OT MapKu TpaHc(opmMaTopa

KoHIeBas onopa ycraHaB/IMBaeTCs:
+B Hauasie ¥ B KOHLIe JINHUN

Ha OTBETB/IEHUSIX JINHUU

BO BCEX TepeurCIeHHbIX CTydasix

Ha MocCTax

Bbibepume HecKo/nbKO NpaguibHbIX 8ApUAHMO8 omeemda

AHKepHBIe 0IIOpbI:

+yCTaHaB/IMBaIOT B MeCTax U3MeHeHMs HallpaB/IeHus1 BO3LyLIHOW MUHUA (33%)
+CoOpy>KaroT NpU Nepexofax uepe3 peku u yujenbs (33%)

3aKPervISIOT )KeCTKO ¥ PACCUMTHLIBAIOT Ha OOPBIB YaCTH MTPOBOZIOB
+CoOpy>KaroT MpH Nepexoax uepes >xeye3Hble 1oporu (33%)

«Pescumbl pabombl Helimpasel cemell»

Bbibepume 00uH npasu/ibHbIl 8apuaHm omeema

Kako# Tun HeMTpau y snekrpuuyeckou ceru 0,38 kB?
+I'myxo3a3emieHHasi HeMTpab

W3onupoBaHHas HeUTpab

KomnieHcupoBaHHast HeUTpab

Cets 0,38 kB He umeeT HenTpaau

Kakoii THII HEHTPa/IN MCIO/Ib3yeT YIeKTPUUecKas ceTh HanpsbkeHueM Bbimie 1000 B ¢ 6os1bmum
TOKOM 3aMbIKaHUsA Ha 3eMui0 (cBbimie 500A)?

+I'myxo3a3emieHHast HeMTpab

W3onupoBaHHas HeUTpab

KomnieHcupoBaHHast HeUTpab

V30nupoBaHHas Wiy KOMIIEHCUPOBaHHAs HeUTpasb

C KaKuM NMOBPEeX/[eHHEM CEeTh C H30/THPOBAHHON HEHTPA/IBLI0 MOXKET PaboTaTh A/IUTe/IbHOe BpeMs?
OG6pbIB (hazHOTO TTPOBOIA

+IToBpexaeHHast U30JIsALMS OTHOM (Pa3bl

Mexda3Hoe KOPOTKOe 3aMbIKaHHe

3aMbIKaHMe Ha 3eMJI0

10



HenrTpans Ha3pIBalOT KOMIIEHCHPOBAaHHOH, KOI/ia Hy/leBasi TOYKA HeMTpaIu:
VMeeT HeroCpeJCTBeHHOe COeJUHeHue C 3eMJler

CoefIMHEeHa C 3eMJ/IE/ yepe3 pa3psiIHUK

CoeZIMHEeHa C 3eMJ/IEY uepe3 TOKOOIPaHUUMBAIOLIUKA PeakTop

+ coeflHeHa C 3eMJ/I€/ yepe3 [yroraCUTe/IbHbIA peakTop

M cKycCTBeHHYI0 HY/1eBYI0 TOUKY B CeTH C H30/ITMPOBAaHHOU HENTPA/IbIO CO3/jal0T C L{e/IbI0:
BO3MO>XHOCTH KOMITEHCALIM UHAYKTUBHOM COCTaBJ/IsroLen Toka B JIOI

paboThI YCTPOWCTB CUTHA/TU3AI[UH 3aMbIKaHUST Ha 3eMJTO

+ KOMITeHCal 8MKOCTHBIX TOKOB 3aMbIKaHUs Ha 3€MJI0

BbIDAaBHUBaHUSI HAMpshKeHUH (a3 OTHOCUTETBHO 3eM/TU

JI/I1 KoMIIeHCcaluy TOKOB 3aMbIKaHMs Ha 3eMJII0 B CeTAX C U30/IMPOBAaHHOU HEUTPAJIbI0
NPUMEHSAIOT:

OrpaHUuuTe/ b MepeHarpssKeHrst

TOKOOTPaHUUYMBAIOIIUA PeakTop

+ AyroracuTe/bHbIA peakTop

paspsifHUK

JddexTHBHOE 3a3eM/IeHHe HeHTPa/IM 03HAYaeT:

HelTpasb coeZiMHeHa C 3eM/1é/ yepe3 TOKOOT paHUUMBAIOILUK PeakTop

HeUTpasIb UMeeT HellOCPeJCTBEHHYIO CBS3b B 3eMJ/IEN

HelTpasb coe[iMHeHa C 3eM/Eél yepe3 pa3beIMHUTENb

+ HelTpasb, CoeJUHEHHAs C 3eMJIEN uepe3 pa3psAAHUK UM OTPaHUUYUTeb NepeHanpshKeH s

Cetu 110 kB u BbIle padoTamr c:

IJlyXUM 3a3eMJ/IeHUeM HelTpanu

3 PeKTUBHBIM 3a3eM/ieHHeM HelTpaiu

+ rayxuM U 3 (eKTUBHBIM 3a3eM/IeHreM HelTpaau
KOMITeHCUPOBaHHOM HEUTPaJIbIo

Cennckue cetu 0,38 KB uaie Bcero padoramwr c:
+ TJIyXuUM 3a3eMJIeHHueM HelTpanu
V30/TMPOBAaHHOW HEUTpasbio

3 PeKTUBHBIM 3a3eM/IeHHeM HelTpaiu
KOMITeHCUPOBaHHOU HEeHUTPAaJIbIO

Certu 6...35 kKB B Poccuu pa6oTaror c:
V30/TMPOBAaHHON HEUTpasbio

V30/ITMPOBAaHHOW HEUTpasbio

+ M30/IMPOBaHHOM U KOMITEHCHPOBAHHOW HEUTPAJIbIO
3 PeKTUBHBIM 3a3eM/IeHHeM HelTpaiu

B cersax 110 kB c 3¢ dekTHBHO 3a3eM/IEHHOI HeHTPa/IbIo HY/IEBYI0 TOUKY TpaHCcGopMaToOpoB
3aLUIIAK0T [I0CPe/CTBOM:

peakTopa

BBIKJ/IFOUATe/1el BBICOKOTO HarpsbKeHUsT

+ pa3psHUKa

pasbeJUHUTeJIS
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YacTh HeliTpaseii TpaHchopMaTopoB B ceTsix 110 kB pa33eM/ISIIOT € Le/bIO:
+ CHW>XeHUs TOKa ofHO(a3HOoro /10 BesinunHbl 60% TpéxdasHoro K3
yBeJIMUeHUs1 CpOKa CTyKObI TpaHChopmMaTopa

3aIIUThI TIOTpebuTenei

C Lle/IbI0 YBeIMUeHUs ToKa ofiHoda3Horo K3

KoMmneHcanuo ToKa 3aMbIKaHHUsI Ha 36MJTI0 B CETH C H30/IMPOBAaHHOI HeNTPA/IbI0 BHINOTHAIOT C
[{e/1bI0:

yMeHbILIeHNsI BO3/|elCTBHe TOKAa Ha 000pyi0BaHKe

BbIPDAaBHMBAHMS HAIPsKEHHUs a3 OTHOCUTETHHO 3eMITH

+ yMeHbIIIeHHs BO3ZIefiCTBHe TOKa Ha 000py/ZjoBaHNe B MeCTe 3aMbIKaHHsI

obecrieueHrsi HOpManbHOW paboThI 1TOTpebHTeNeit

JomycTumasi Be/IMYMHA TOKA 3aMbIKaHHUsI Ha 3eMJ/II0 B ceTH 6...35 KB ¢ )ke/1e300eTOHHBIMH OTIOpaMHU
cocTaB/iseT:

5A

15A

+10A

20A

EMKoCTh (ha3HOro MpoBo/ia 0THOCHTE/ILHO 3eM/IH 3aBUCHT OT:
aKTHUBHOTO COTIPOTHBJ/IEHUSI POBO/IA

repesiaBaeMou MOILIHOCTH

+ ZJIMHBI TPOBO/IA

Ha/IMuus U30JISLUU TIPOBOJA

UTo UCK/II0UaeT rjiyxoe 3a3eM/ieHUe HelTpaiu?

OOpbIB MpoBOJja

+3HauuTe/IbHOE TPeBbIllIeHre HOMUHA/IBHOIO HallpsDKeHUs 110 OTHOLLEHUIO K 3eMyIe
3HaumuTe/NbHOEe YMeHblIeHHe HOMUHA/ILHOTO HalpsDKeHUs 110 OTHOLLIEHUIO K 3emile
ABapuu cetu

C ueM CoeJMHAIOT KOPIIyCa 3/IKTPONPUEMHHUKOB B C/lydyae OpraHu3anyy CeTH C TUIIOM 3a3eMJ/IeHUs
TN-S TN-C-S?

+C Hy/IeBbIM 3alUTHbIM IMPOBOJHUKOM PE

C HyneBbIM paboumM MPOBOAHUKOM N

C ¢aszubiM nipoBogiom C

C KopriycamMu OCTa/IbHBIX 3JIEKTPOIIPUEMHUKOB

Yto sB/sAeTCA 00si3aTe/IBHBIM B ceTsax 10 1000 B ¢ riryxo3a3zeM/ieHHOH HeHTPa/IbIo?
Hannune ofHo(da3HbIX TPHEMHUKOB

+¥YcTaHOBKa YCTPOMCTB 3al{UTHOTO OTK/THOUEHUS

YcTaHOBKa CYETUMKOB 3/I€KTPOIHEPTUH y TIoTpebuTenei

Hannuve npoMe)XyTOUHBIX OIOP Ha IyTH C/1e/J0OBaHUs JIMHUU

YT0 NMPOMCXO/UT C TOKOM B MMTAIOIEH CeTH NMPU KOPOTKOM 3aMbIKaHHH (pa3bl Ha HOJIb B CETH C
rJIyX03a3eM/IeHHOM HeMTpPa/ibio?

+ yBe/IMUMBaeTCs

yMeHbII1aeTCst

He U3MeHsIeTCs

CTaHOBUTCSI PaBHBIM HYJIIO
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YT0 NpOUCX0UT C HANPsDKeHNeM 110 OTHOIIEHHUIO K 3eMJ/Ie B HeIIOBPeX/[eHHbIX ()a3ax nmpH o0pbIBe
oJHOro (ha3HoOro NMPoBo/ia B CeTH C I/IyX03a3eM/IeHHONH HEUTPa/IbI0?

npeBbIlLIaeT (pa3Hoe 3HaUeHUs

+ He TpeBbIIIaeT (Pa3HOIr0 3HAUEHUs

He U3MeHsIeTCs

CTaHeT paBHbIM HY/IIO

Bo cko/1bKO pa3 yBeanuaTcs (pa3Hble HanpsHKeHUs HeMmoBPeXAeHHbIX ()a3 0THOCHTE/THHO 3eM/IH B
CeTH C U30/TMPOBAHHON HeMTPa/IbI0 NMPHU 3aMbIKAHUH Ha 3eMJTI0 0JHO# (a3bi?

B 3 pa3a

+B /3 pas

B 2 paza

B 5 pa3

Yto npou30ieT C THHENHBIMHU HANIPSDKEeHUsIMHM B CeTH C U30/IMPOBAHHOM HEUTPa/Iblo IPU
3aMbIKaHUH Ha 3eMJTI0 0HO# (pa3bI?
YBenuuarcsa B 3 pasa

YBenuuatcsi B V3 pa3
+OctanyTcs 6e3 U3MeHeHu
YMmeHnb1iatcs B 3 pasa

YT0 J0/DKHO OBITH 00ecreyeHHO HA BCeX Y/IEKTPOYCTAaHOBKAX HanpspKkeHueM Ao u Bbiue 1000 B, a
HMEHHO, NPH NOBBIIIEHHBIX TPeOOBaHNAX 0€30MacHOCTH?

KonTposib usonsammn

BricTpoe 0OHapy)KeHHe MecTa 3aMbIKaHHs Ha 3eMJTEO

beicTpas nmukBUAaLMsA 3aMbIKaHUS Ha 3€MJIIO

+ABTOMaTUYeCKOe OTK/IF0UeHUe ITOBPeXXJeHHOr0 yuacTKa

«Bonpocbl npoekmupo8aHus cucmembl 34eKmMpOCHAOHCeHUs»

Bbibepume 00uH npasu/ibHbIl 8apuaHm omeema

MeTtop pacuéTa MOIIHOCTeH Ha yUYacTKax ceTH Mo Ko3¢¢uiueHTam oJHOBPeMeHHOCTH
NMPUMEHSIOTCS, eC/TH MOIL{HOCTH NMOTPeduTe/1el 0T/INYAKTCA:

Oosiee uem B 4 pasa

MeHee yeM B 5 pa3

Gosiee uem B 5 pa3s

+MeHee ueM B 4 pasa

Pa3beuHUTE/Ib HY)KEH [I/IA:
OTKJIFOUEHMS Harpy3Ku

+ CO37aHMsI BUIMMOI'O pa3phbiBa
NIPOBePKU HampsbkeHus a3
3alMTBI OT [TepeHanpsLkeHu

Pacmmdposka abopeBuatypsi KPY:
KOMITJIeKCHBIe pa3psijHble yCTaHOBKU

KOMITJIEKC PEMOHTHBIX YCTPOWCTB

+KOMIIIEKTHOE pacIipe/ie/TUTeIbHOe YCTPOHUCTBO
KOMITeHCAL[MOHHBIN PeryisTop, yHU(HULIMPOBaHHBIN
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Kak Ha3bIBaeTcs JIMHUS, MUTAOMIAsl P TPaHC()OPMATOPHBIX MOACTAHLMNA UIH BBO/bI K
3/IEKTPOYCTaHOBKAaM MOTpeduTeei?

Konbuieast muaus

3aMKHyTas1 JIMHUS

+PacripefienmurencHas TMHUSA

['naBHas nmuHuA

Pa3psAHUKHU HY)XHBI JJIf:

NepeK/IF0UeHUs Urc/ia BUTKOB CO CTOPOHBI BHICILIETO HaIpsKeHUs
+ 3alUTHI OT NepeHanpsHKeHus

OTKJ/TFOUEHUSs Harpy3Ku

CO3/1aHUsI BUJMMOTO pa3pblBa

CyMMHpOBaHHE Harpy30K MeTo0/{0M HaA0aBOK OCYIeCTB/IAETCS, €C/IH Harpy3KH:
OT/IMUAIOTCS He Oosiee ueM B 2 pasa

oT/MuaroTcst 6osiee ueM B 2 pasa

+ oTmuaroTcs 6osee ueM B 4 pasa

PaBHbI

MomnocTh TpaHcopMaTopoB Ha MOACTAHIUH BHIOHPAETCS C YUeTOM JAOIYCTHMOMH Neperpy3KH B
pexxume:

HOPMa/IbHOM

+aBapuiHOM

HOMHWHA/IbHOM

X0JIOCTOM

Ecnu B cocTaB noTpeduTesied BXO/JAT 3/IEKTPONPUEMHHKH | KaTeropuu, Ha CeKIMOHHBIX
BBIK/IIOUATe/IfIX IpeJycCMaTpUBaeTCA:

I16B

+ABP

PITH

TT

ABP-2 - 3710

+ABTOMaTHYeCKOe TOBTOPHOE BK/IFOUEHHe [IBYXKPAaTHOIO [1eMCTBUS
ABToMaTrnueckui BBOZ pesepsa Ne2

ABTOMaTHMYeCKMM BO3BPAT ABYXKPATHOI'O JIelCTBUSA
ABTOMaTHYeCcKoe pe3epBUpOBaHUe

Bbibepume HecKo/nbKO NpaguibHbIX 8ApUAHMO8 omeemda

Kakue 13 npe/icTaB/IeHHbIX CeTell OTHOCATCH K CeTSIM MeCTHBIM?
Cetu c paguycom gerctBus 25...50 km

+Cetu ¢ paguycom gerctBust 15...30 km (50%)

+Cetu HanpspkeHueM 10 35 kB (50%)

Cetu c paguycom gerictBus 50...100 km

Cetu c paguycom gerictus 100...300 km
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«OnpedesieHue 31eKmpudeckux Haz2py3oK nompebumeseli»

Bbibepume 00uH npasu/ibHbIl 8apuaHm omeema

TepMuH NOTpPeOUTE/TH 3/IEKTPHYECKOI YJHEPTUH 03HAYAeT:

+3/1eKTPOTIPUEMHIK WM TPYTITA 37IeKTPOTIPHEMHHUKOB, 00beIMHEHHBIX TeXHOJIOTHYeCKUM TTPOLIeCCOM U
Pa3MeIaroIIyXCsl Ha OTpeie/IEHHON TePPUTOPHH

arrapar, arperar u Jip., TpefiHa3HaueHHbIN /7151 TpeoOpa30BaHus MeKTPUUYeCKOW SHEePTUU B IPYTOU BUJ
SHEPrux

3/IeKTPUUECKUH IBUTATeITb

HarpeBaTeJIbHbIN TPUO0P

IToTpeduTeieii mepBoi KaTeropuy MO)KHO OTK/TIOUYATh:
Ha BpeMsi py4HOT 0 MepeK/I0YeHNs] TUTaHus

+Heb35 OTK/II0UaTh

Ha 24 vaca

Ha 2 yaca

IToTpeduTesieil BTOPO# KaTeropuu MO)XXHO OTK/TIOYATh:
+Ha BpeMs py4YHOT0 MepeK/It0YeHNs TUTaHNs

HeJb351 OTK/II0UaTh

Ha 24 vaca

Ha 2 yaca

IToTpeduTesieii TpeTheil KATErOPUH MOXXHO OTK/TIOYATh:
Ha BpeMsi py4HOT 0 MepeK/I0YeHNs] TUTaHus

HeJb351 OTK/II0UaTh

+Ha 24 yJaca

Ha 2 yaca

IToTpeduTe/ M NepBoOi KaTerOpuM A0/DKHBI HMETh:
+/1Ba B3aMMHO pe3epBUPYIOIINX UCTOYHUKA

OJIMH UCTOYHUK

TP B3aUMHO Pe3epBUPYIOLLIMX UCTOYHUKA

YyeThbIpe B3aMMHO Pe3epPBUPYIOIINX MCTOUHHKA

IToTpeduTe/ M BTOPOI KaTeropuM /JO/DKHbI HMETh:
+/1Ba B3aMMHO pPe3epBUPYIOIINX HWCTOYHUKA

OJIMH UCTOYHUK

TPU B3aUMHO Pe3epBUPYIOLLIMX UCTOYHUKA

YyeThbIpe B3aMMHO Pe3epPBUPYIOIINX MCTOUHHKA

IToTpeduTe/ M NepBoOi KaTerOpuM A0/DKHBI HMETh:
+ABP

ATIB

ATTI

YPOB

IlepepbIB MUTaHKUA Yy MOTPeOUTe/IeH BTOPOI KaTeropuM J0MyCKaeTcs Ha BpeMsi:
+PYUHOr0 INepeK/IIoUeHNs

aBTOMAaTUUeCKOI'0 MepeKII0UeHUs

JBYX UacoB

OZJHOT'O Yaca
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ITepepbIB mUTaHUS Y MOTPeOuTe/Iel MePBOH KaTeropyuHu A0MyCKaeTcsi Ha BpeMs:
PYYHOI'O ITepeK/Ir0YeHNs

+aBTOMaTUYeCKOI'0 NepeK/II0UeHus

JIBYX UacoB

OJJHOTO yaca

Jlns pe3epBUpPOBaHUsA 0C000¥ rPynmbI 3/IEKTPONPHEMHUKOB MEPBOM KaTeropuu A0/DKHO ObITH
NpefyCMOTPEHO:

+[10MOJTHATE/TbHOE TTUTaHUe OT TPEThero He3aBUCHMMOI'0 B3aMMHO Pe3epPBUPYIOLLEr0 UCTOUHKKA MUTAHUS
JIOTIOJIHATE/TbHOE TIMTaHUe OT JIMHUY 3JIeKTpoIiepeiaun

aBTOMaTHhyecKoe CeKLIMOHUPOBaHHe

aBTOMaTHhuyecKoe TTOBTOPHOE BK/IFOUEeHHe

I'paduk Harpy3Ku — 3TO 3aBUCHUMOCTh:

+aKTUBHOM, PeaKTUBHOM WJ/IM MOJTHOW MOLHOCTH Harpy3Ku OT BpEMeHH!
aKTUBHbBIX, PEAKTUBHBIX U MOJIHBIX TOTEPb MOLIHOCTH OT BpEMeHU
MOTePb HAMPSPKEHUsI OT Harpy3Ku

aKTHBHBIX TTOTEPb HAMPSIKEHUS OT BpEMEeH!

CKo0J/IBKO yCTaHAB/IMBAKOT TPAHC(hOPMATOPOB HA MOJCTAHIUSX, OT KOTOPHIX MOTyYal0T MATaHHE
norpeduremu I u I kareropuii?

1

+2

3

KaTteropust motpebuTesieil He MeeT B/IMSIHYS Ha BBIOOP KOJTMUECTBa TPaHC(OPMATOPOB Ha MO/ICTAHLH

BexkmopHasa duazpamma JIDI»

Bbibepume 00uH npasu/ibHbIl 8apuaHm omeema

OTKJ/IOHeHHEM HaNpsDKeHUs B IMHUH YJIeKTPoIepejaud Ha3bIBaloOT:

arebpanyecKyro pa3HOCTb MEX/y HarpshkeHreM B Hauasie ¥ KOHIle JIMHUN

+ pa3HHUIly MeX/ly HOMUHA/IbHBIM 3HaUeHHEeM HarlpsDKeHUS U HalpsDKeHUeM Y TIOTpeOUTesIst B TIPOIeHTax
Pa3HUILY MeXK/y HarpsbkeHHeM B Hauasie ¥ B KOHIIe JTMHUN

reoMeTPUUeCKYH0 Pa3HOCTb MEXK/y HarpsDKeHHEeM B Havajie U KOHIIe JTMHUHU

ITafjeHueM HanpsHDKeHUsA B JIMHUM 3JIeKTpPoMnepeiaud Ha3bIBAKOT:

pasHULY MeXXJy HanpssKeHWeM B Hauasie M B KOHLIe TMHUU

+ reoMeTpUUeCcKyr0 pa3HOCTb MeX/ly HalpsKeHUeM B Hadasie U KOHLIe TUHUU

Pa3HUILY MeXXly HOMHUHATbHBIM 3HauU€HUeM HarpsDKeHHUsT M HallpsDKeHWeM y TIOTpeOuTeIst B MPOLIeHTax
airebpanyecKyro pa3HOCTb MEX/y HalpshkKeHreM B Hauasie ¥ KOHIle JTMHU

B cetsix 0,38 kKB y moTpeduTeieii HOpMHUPYyeTCA:
rajieHue HarpsbkeHus

[I0TepU HalpsUKeHUs

+ OTKJ/IOHEHMEe HalpsDKeHUs

YPOBeHb HalpsbKeHUs

OTK/IOHEeHHe HaNPsDKeHHUsl y OTpeduTe/Iel B padoueM pexxuMe JA0MYCKAeTCs B Mpejesiax:

£2,5%
+7,5%
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+5%
++10%

Pery/iMpoBaHue HallpsKeHHUS B 3/IGKTPHUYECKHUX CeTAX NPUMEHSAIOT AJIfA:
+ro/iepkaHusl OTKJIOHEHUs! HallpsDKeHUs B IpeZieslax HOPMUPOBaHHbIX 3HaueHnH 1o ['OCT
TIO//iep>KaHusT HanpsDKeHHs! O/IM3KOTr0 K HOMHUHATbHOMY

CHYDKEHUs [10Tepb HalpsUKeHUst

CHIKeHUs 1TI0Tepb MOL{HOCTU

BcTpeuHoe pery/iupoBaHue HanpsDKeHUsA — PEeXUM, IPH KOTOPOM HanpsDKeHHe:
TIOBBILIAIOT B NIEPUO/, MUHAMYyMa Harpy3Ku

MIOHWXAIOT B [TIePUOJ, MaKCUMyMa Harpy3Kd

MOBBILIAIOT B NIEPUOZ, MAKCUMYyMa M MOHWKAIOT B [TIEPUOJ, MUHUMYMa Harpy3Kd
+TIOHWXAIOT B [TIePUO/, MaKCUMyMa Y IOBBIIAIOT B [IepHU0J, MUHMMYMa Harpy3Ku

KoHcTpykTHBHAasi (MOCTOAAHHAA) Hail0aBKa HaNPSDKEHHUA Y CHJIOBBIX TPaHC()OpMaTOpOB
COCTaBJIsIEeT:

-5%

-2,5%

+2,5%

++ 5%

B KakoMm iuana3oHe 3HaueHH pacmnosiaraercs Ko3()puiueHT MOIIHOCTH?
+[0,1]

[0,10]

[-1,0]

[1,1]
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Tabmna 3 — Kpurepun orneHKu ¢()OpMHPOBAHHOCTH KOMIETeHITHH

Kog u KpuTepuu orjeHrBaHus1 CQOPMUPOBAHHOCTH KOMTIETEHLIUU
HavMeHOBaHue (4acT KOMIETEeHLMM)
WHAUKaTopa Ha 0a30BOM YpOBHE Ha TOBBIIIIEHHOM YPOBHE
JTOCTYDKEHUST COOTBETCTBYeT OLjeHKe COOTBETCTBYeT OL|eHKe COOTBETCTBYeT OL|eHKe
KOMIIETEHL[UU (YaCTH | «yZOBJIETBOPHUTEIHLHO» «XOPOLI0» «OTITUYHO»
KOMIIeTeHLUN) 50-64% ot 65-85% ort 86-100% ot
MaKCHMaJIbHOTr0 bOasia MaKCHMaJIbHOTr0 bOasia MaKCHMaJIbHOr0 bOasia
N-1omnk-4 CrypgeHnrt, B ocHoBHOM, | CTygeHT Xopoio 3HaeT | CTyZeHT OT/IMYHO
I/ICHOJILByET MeTOJbI | 3HAeT MaTepHaJl 1o MaTepuaJl I10 TeMe, OPUEHTUPYEeTCsI I10
aHa/IM3a u Teme, o0IIMe CBeZieHUsT | o0lIue cBefieHust 00 BCEM TeMaM MOZYJI,
MO/IeTUPOBaHUs 00 371eKTpHUUeCKUX 371EKTPUYECKHUX CeTAX U | papuIbHO OTBEYaeT Ha

JINHEWHBIX U
HeJIMHeMHBIX 11eTei
TOCTOSIHHOTO U
repeMeHHOI'0 TOKa.
N-4onk-4
HeMoHcTpupyer
MOHUMaHUe
MPUHLIWIA [eMCTBUS
3JIEKTPOHHBIX
YCTPOUCTB.

N O-60nk-4
[IpuMmensieT 3HaHUA
byHKIMH 1
OCHOBHBIX
XapaKTepUCTUK
3JIEKTPUUYECKUX U
3JIEKTPOHHBIX
anraparos.
N-1nkoc-1-
Ocyectsisiet
MOHUTOPHHT
TeXHUUeCKOT O
COCTOSIHUSI
obopyzoBaHus
MOACTaHLUHN
3/IeKTPUYECKUX
ceTeu.
W-2riKoc-1
PaccunuteiBaer
rapaMmeTpbl
3JIEKTPO0OODPY/J0BaH
1Sl CUCTEMBI
3JIEKTPOCHA0KEeHUST
oOBeKTa.
N-4 nkoc1
ObecrieuriBaeT
3a/laHHbIe
rapaMeTphbl peXKrMa
pabOThI CUCTEMBI
3JIEKTPOCHA0KEeHUST
o0beKTa

ceTsIX, Ha3HaueHue U
yCTPOMUCTBO
TpaHC(hOpPMaTOPHBIX
MOACTaHLIUMN U
CEeKLIMOHUPYIOLL[er 0
MYHKTa, OTBeYaeT Ha
MOCTaB/IeHHbIe
BOIMPOCHI, 3HaeT
MeTOJUKY
MIPOEKTUPOBAHUS
CUCTEMBI
3/1eKTPOCHAOKeHIS
HACeJIEHHOT'O ITYHKTAa,
MOJKeT HCIT0/Ib30BaTh
MeTO/bl aHa/In3a U
MO/Ie/TMPOBaHMs
JIMHEWHBIX U
HeJTMHeHHBbIX Lierneu
MIOCTOSIHHOTO U
repeMeHHOr 0 TOKa;
JIleMOHCTpUpYeT
MOHMMaHMe MpUHLUIA
JleVICTBUS 3JIeKTPOHHBIX
yCTPOWCTB, 3HaHUe
(GYHKLUMM 1 OCHOBHBIX
XapaKTepUCTUK
3/IEKTPUYECKUX U
3JIeEKTPOHHBIX
anraparoB, IOHUMaHue
NIpYEeMOB MOHUTOPHHTa
TeXHUYECKOT0
COCTOSIHUS
obopyzoBaHust
MOACTaHLUHN
3JIEKTPUUECKUX CeTeu;
Ha 6a30BOM ypOBHe
criocobeH
pacCyMThIBaTh
rapameTphl
371eKTPO000PYAOBaHNS
CUCTeMBbI
3/1eKTPOCHAOKEHIS
oObekTa

OCHOBHBIE 3/IeMEHTbI
3JIEKTPUUECKUX CeTeH,
PeXUMBbI paboThI
HeWTpaseu ceTeu; No
CyLLleCTBY OTBeuaeT Ha
MO0CTaB/IeHHbIe BOMPOCHI,
HO JI0TyCKaeT
HETOYHOCTH TIPY UTEHUU
CXeM, MpH 00bsICHEHUH
paboThI SHEPreTHUeCKOro
000opyI0BaHUSs, MOXKET
CTIPOEKTHPOBAaTh
CHUCTEMY 37IeKTPOCHA0-
JKeHHWs HaCeJIEHHOr 0
MYHKTA, J0MycKas
HeCyllleCTBeHHbIe
HETOYHOCTU;
CaMOCTOSITE/IbHO MOYKeT
VICTI0/b30BaTh METO/IbI
aHaM3a u
MO/Ie/TMPOBaHUs
JIMHEWHBIX U
HeJTMHeWHBbIX Lierneun
MIOCTOSIHHOTO U
repeMeHHOTr 0 TOKa,
JIeMOHCTpHUPYeT X0opolliee
3HaHUWe MPUHIIATIOB
JleMICTBUS 3JIeKTPOHHBIX
yCTPOUCTB, QYHKIUN U
OCHOBHBIX
XapaKTepUCTUK
3JIEKTPUUYECKUX U
3JIEKTPOHHBIX amraparTos,
TIpYeMbl MOHUTOPHHTA
TeXHUYECKOT0 COCTOSTHUS
obopyzoBaHus
MOACTaHLUHN
3JIEKTPUUECKUX CeTeu;
criocobeH
CaMOCTOSITE/IbHO
pacCyMThIBaTh
rapameTphl
371eKTPO000PYAOBaHNS
CUCTeMBbI
3JIEKTPOCHA0KEeHUST
oObekTa

IMMOCTaBJ/IEHHbIE BOIIPOCHI,
XOPOIIIO OPUEHTUPYETCSI
B IIpUMEHsAeMOM
o0opyZi0BaHUH, 3HAeT
ero yCTPOKNCTBO U
TIPUHLUII [1eHCTBUS,
YBEPEHHO MOXKET
CIIPOEKTUPOBATH
cucreMy
3JIEKTPOCHA0KEeHUST
HACe/IEHHOTO MYHKTa; C
BBICOKOH CTEeTeHbI0
CaMOCTOSITe/TbHOCTH
criocobeH
WCTI0JIb30BaTh METO/Ibl
aHanu3a u
MO/le/TUPOBaHUS
JTMHEVHBIX U
HeJIMHeWHbIX 1ieren
MOCTOSIHHOTO U
TepeMeHHOr0 TOKa,
TIPUMEHSITh 3HaHUe
byHKI[UY ¥ OCHOBHBIX
XapaKTepUCTHUK
3JIeKTPUYECKUX U
3JIeKTPOHHBIX
armnapaToB; 3HaeT
TIPUHLIUIIBI eNCTBUS
3JIeKTPOHHBIX
YCTPOUCTB;
OCYIIIeCTBISITBMOHUTO
PUHT TeXHUUECKOT0o
COCTOSTHUS
obopy1oBaHUs

MO CTaHLIAN
3JIEKTPUUECKUX CeTeM;
pacCUuThIBaTh U
obecrieurBaTh
rapameTphl
3/1eKTPO00OOpYI0BaHUS
CUCTEMBbI
3/IEKTPOCHAOKEHUST
00BeKTa
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Mopyas 2. PacuéTsl 3/71eKTPHYECKHX ceTelr

3ampTa npakTHYecKux pador
Bonpocbl 015 cobecedogaHust

«IToTepH MOIIHOCTH M SHEPrUH B 3IEKTPHUECKHX CETHX.

ITomepu mowjHocmu u 3Hep2uu 6 JIDI1
Ot yero 3aBUCAT NOTepy MOILIHOCTU B JIDIT?
CKOJIbKO TIPOLIEHTOB M3 OOITIero urcsia MmoTepb SHepruu MpuxoauTcs Ha JISIT?
[TosicHuTe TexHUUeCKHe MePOTIPUATHSA 110 CHAYKEHUIO I0TepPb 3JIeKTPO3HEePryu.
[TosicHuTe opraHu3alOHHbIe MEepPOTIPUATUS 110 CHUKEHHUIO TI0TePb 3/IeKTPO3HEePIrUMm.
Kak paccuntsiBatoTCs 1oTepu MOLHOCTH B JIDII?
Kaknmy MeTozsamMu pou3BOAUTCS PAaCUY€T roTepb 3Hepruu B JIDIT?
[TosicHuTe MeTo OnpeiesieHys IOTePb SHEPTUH IO CpeJHeKBaipaTUUHOU MOLJHOCTH.
[TosicHuTe MeTOZ OripeeneHuys MoTepb SHEPryUU 10 BpeMeHU MaKCUMa/lbHbIX 10Tepb.
[TosicHUTe TepMUH 8pemMs MAKCUMA/IbHbIX NOMepb.
ITomepu mowyHocmu u 3Hep2uu 8 mpaHcgopmamopax
V3 KaKMX COCTaBJISIFOLIMX CK/Ia/IbIBAIOTCSI TOTEPU MOLI{HOCTH B TpaHc(hopmaTope?
ITosicHuTe, OT Uero 3aBUCAT IIOTEPU B MAarHUTOIIPOBOJE.
[TosicHUTe, OT Yero 3aBUCSAT MOTepH B 0OMOTKaxX TpaHc(hopMaropa.
Kak onpezsenuTh TOTEpHM MOIIHOCTH [Jii HECKONBKUX TpaHC(opmMaTopoB paboTaromux B
rapasiesb?
5. Kak oripefienuTh MOTepU SHEPruu B TeueHue rofa AJs TpaHchopmaropa?

LN LN =

A=

«TeXHHKO0-7KOHOMUYEeCKOe CPaBHeHHe BADHAHTOB YIeKTPOCHA0KeHHsI»
1. Yro BK/TIOUAOT B Ce0si KaruTaIbHbIEe BIIOYKEHUS?
2. YTo BK/IFOUAIOT B Ce0s1 SKCITyaTallMOHHbBIE U3/I€P)KKU?
3. UTo Ha3bIBaeTCsi HOPMAaTUBHBIM CPOKOM OKYIaeMOCTU?
4. Yro nokasbiBaeT HOpMaTUBHbIN KO3(hGULIMEHT 3P(PeKTUBHOCTH KaluTalIbHbIX BJIOYKEHUN?
5)
6

. UTo Ha3bIBalOT NPUBEEHHBIMU 3aTpaTaMU M KaK OHA PaCCUMTHIBAKOTCS?
. Kak rpoun3BecTy 3KOHOMHUUYECKOe CpaBHEHHE /IByX BaPUAHTOB I€KTPOCHAOXKeHMsT?

«PacyéThl 3/1eKTPUYeCcKHX ceTell HanpspkeHUeM /10 ¥ Beimie 1000 B.
PacuéThbl TOKOB KOPOTKOI'0 3aMbIKAHUA»
UYTO noHMMaeTCs 0J, paCYéTOM 3/IeKTPUUECKUX CeTer?
Kakue meTozbI MCIOIB3YIOT /7151 pacuyéTa 371eKTpUYecKux ceTen?
[TosicauTe MeToA pacuéTa ceTeld SKOHOMUUYECKOU IJIOTHOCTH TOKA.
[TosicHuTe MeTOf, pacuéTa ceTel Mo SKOHOMHUUYECKUM UHTEepBaJiaM.
[TosicHuTe MeTof pacuéTa ceTel 1O HarpeRy.
6. CKOJIBKO cocCTaB/ifleT [OIyCTHMMasi TOKOBas Harpy3ka Ha HeM30/IMPOBaHHbIE U U30/IMPOBAHHbBIE
TIPOBOZA U Kabenn?
7. TlosicHuTe MeTOA, pacuyéTa ceTei Mo MoTepe HarpsDKeHHs.
8. TIlosicHuTe MeTO/ pacuéTa ceTel 10 HAUMeHbIIIeEMY pacXo/ly LJBeTHOrO MeTaJlla.
9. Tlo kakuM (hakKTOpaM BBITIOTHSIETCSI TIPOBEPKa BEIOPAHHOTO CeUeHHsI TPOBOAHUKOB?
10. Kakue TpeboBanus npeabsBstorcs [1YD B oTHOIIeHHH TPOBOAHKKOB ceTeld 0,38 kB?
11. Kak mpoBepuTh BbIOpaHHBIE CeUeHUs! POBOJHUKOB Ha MEXaHUUeCKYI0 TIPOYHOCTD?
Pacuémbl moKoe KOpomKoz20 3amblKaHusl 8 cemsix 00 u ebiwe 1000 B
1. TloscHute 0COOEHHOCTH pacyéTa TOKOB KODOTKOTO  3aMbIKaHWsI B  Lemsix C
TpaHC(hOPMaTOPHBIMU CBS3SIMU.
2. Kak onpemenuth TOK TpéxdasHOro KOPOTKOrO 3aMblKaHHs 3a TpaHC(POPMaTOpoOM,
nosyyvarouM nuranue ot JISII 10 kB?

iR
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3. Kak onpeznenuth TOkM jByX(ha3HOr0 KOPOTKOI'O 3aMbIKaHHs?
4. B ueM cocToUT 0COOEHHOCTb pacyéTa TOKOB 0JHO()a3HOTO KOPOTKOT'O 3aMbIKaHMUs?

«3amuTa cereit 0,4 KB 1 BbIOOD MPOBO/IOB C YUETOM 3alI[UTHHIX anmnapaTos.
PacuéThbl TOKOB KOPOTKOI'0 3aMbIKAHUA»

[TosicHuTe, yTO Ha3bIBaETCS MPeOXPaHUTE/IEM C TUIABKOM BCTaBKOM.
3apucymTe ¥ MOSICHUTE BPEMSITOKOBYIO XapaKTePUCTUKY MJIaBKOM BCTaBKU MPeOXPaHUTEJIS.
[TosicHuTe yC/10BUS BLIOOpA TIPeZIOXpaHUTe el C T/TAaBKUMH BCTaBKaMHU.

4. TlosicHute, Kak BbIOpaTb TIpeJOXpaHUTeNb C TIJIABKOW  BCTaBKOW /I 3allUTHI
3J1IeKTPO/BUTaTeJIs.

5. TlosicHuTe BBIOOD CeueHUs MPOBO/IHUKA W3 YCIOBUS 3all[UThI €r0 MJIaBKOW BCTABKOM.

6. IlosicHuTe, UTO Ha3bIBaeTCHd aBTOMaTUUeCKHMM BBIK/IOUaTe/IeM.

7. TlosicHuTe, Ha KaKue TUIIbI KIaCCU(ULIMPYIOT paclielUTeM aBTOMaTHUeCKUX BhIK/THOUaTesei.

8. Uro Ha3biBaeTCsd HOMUHA/LHBIM TOKOM aBTOMaTUUeCKOr' O BBIK/IOUaTesis?

9. UYro Ha3bIBaeTCd HOMUHA/ILHBIM TOKOM TEIJIOBOTO PacL{eruTes s ?

10. YTo Ha3pIBaeTCs HOMUHA/IbHBIM TOKOB 3/IEKTPOMAarHUTHOI'O pacLiernuressa?

11. 3apucyiiTe [ABYXCTYyeHYaTylH0 XapaKTePUCTUKY M TOSICHUTE pacrojio)KeHue Ha Heu
HOMMHA/ILHOT'O TOKA TeIJIOBOI'O pacLienuTeisi, HOMUHA/IbHOTO TOKA 3JIEKTPOMArHUTHOI'O pacLieruTe/Is.

12. TlosicHWTe, KaK BbIOpAaTh aBTOMAaTUUYECKUI BBIK/TIOUATE b 7SI 3alI[UThI 37IEKTPO/JBUT aTeIs.

13. TlosicauTe, Kak BbIOpaTh ABTOMATUYECKWM  BBIK/IIOUATENb I 3alUThl  TPYTIIbI
3JIEKTPO/JBUTaTeen.

14. Kak TmpoBepuTb YyBCTBUTEIHHOCTb aBTOMATWYeCKOTO BbIK/IOUaTeNss K OAHOMa3sHOMY
KOPOTKOMY 3aMbIKaHUIO?

15. TlosgcHuTe BpeMs OTK/IIOUEHHWS AaBTOMAaTHYeCKOro BbIK/IrOdarensd npu 3samure JIOII,
OZIMHOYHOT'0 3/IeKTPOJBUraTe is [IUTAIOLLEerocs OT pacripee/IMTe/IbHOIO LIUTa.

W

«MexaHu4yecKHU# pacyéT BO3AYIIHBIX TMHUM /IeKTpoIepesaqyn»
3auem NPOM3BOJUTCS MeXaHMYeCKUM pacuéT NpoBOAHUKOB JIOIT?
[TosicHuTe, Kakue MexaHUYeCKHe Harpy3KH JIeMCTBYIOT Ha ITPOBOZ, B IIpoLiecce 3KCIUTyaTaliuiy.
Kak omnpezieniTh yaenbHyH0 Harpy3Ky OT COOCTBEHHOTO Beca MpoBoJa?
Kak onpefieTh yebHYO Harpy3Ky OT Beca roJionéna?
Kak omnpezieniTh yAenbHYyH0 Harpy3Ky OT JaBJieHHs1 BeTpa Ha ITPOBOJ, CBOOO/HBIN OT roosiéza?
Kak onpefieniuTh y/ie/IbHYIO Harpy3Ky OT [jaB/leHUs BeTpa Ha IIPOBO/, C IOJI0JIEA0M?
Kak onpefenuTs AyivMHy IIpOBOJA B IIPOJIETE?
Kak paccuurats cTpesy rnposeca?

PNOOURARWN =

KomnbiomepHoe mecmupoearue (TCk)

«ITomepu MowjHOCMU U 3HepauU 8 3/1eKMpUUeCKUX Cemsix»

Bbibepume 00uH npasu/ibHbIl 8apuaHm omeema

IToTepeii HaNPsHKEHUA B JIMHUH 3/IEKTPONepe/jaud Ha3bIBaIOT:

OT/IMUMe HATPsDKeHWsI OT HOMUHAILHOTO 3HaUeHHs B TIPOLIEHTaX

+ anrebpanyecKyro pa3HOCTb MEX/y HalpshkeHWeM B Hauasie ¥ KOHIle TMHUN
reoMeTPHUUECKYH0 Pa3HOCTb MEXK/y HarpsDKeHHEM B Havajie U KOHIIe JTMHUHU
Pa3HUILY MeX/Iy HarpsbkeHHeM B Hauasie ¥ B KOHIIe JTMHUN

W3 ropoBoro rpaduka Harpy3Ku 00’beKTa MOKHO OTIPe/Ie/TUTh:
cpezHee BpeMsi IeMCTBUS Harpy3Ky NOTpeOuTeis

MaKCUMaJlbHOe BpeMsl [IeliCTBUS Harpy3Ky

+BpeMs UCI0/Ib30BaHUsl MaKCUMa/IbHOM Harpy3Ku

JJTUTENTbHOCTD MCII0/Tb30BaHUs 3/1eKTPO0OOPYAOBaHNS
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IToTepy aKTUBHOM MOLIHOCTHU B IMHUU 3aBHCAT OT:

repeiaBaeMoM aKTUBHOU MOIIJHOCTU U aKTUBHOT'O COMPOTUBJIEHUS TUHUU

repesiaBaeMoM aKTUBHOU U peaKTUBHOU MOLJHOCTH

+ nepeziaBaeMoM aKTUBHOW U PeaKTUBHOUW MOLHOCTH, aKTUBHOT'O Y PEAKTUBHOI'O COMIPOTHBJIEHUS JIMHUN
aKTUBHOTO M PEAaKTUBHOT'O COMPOTHBJIEHUS JIMHUN

YMeHbIlIeHNs Be/THYHHBI Mepe/jaBaeMoil PeaKTUBHOM MOLHOCTH MO)KHO JOOUTHCS C MOMOIIBIO:
Y CTaHOBKHM HOBBIX CUETUMKOB 3/IEKTPOIHEPIUH y TIOTpeOrTe st

[MoaxmoueHUst HOBBIX TIOTPeOUTe el K TMHUN 3/IeKTpoIiepejaun

Y CTaHOBKM 3all[UTHOM arrapaTypsl y otpeduresist

+KomrmeHcaruy peakTHBHOW MOIIIHOCTH Y TTOTpeOuTesist

Jins1 yMeHbIIeHHS NT0TePh Y1eKTPOHEPTrUH B CeTH ¥ MOBBILICHUS HANPSDKeHUsl Y MoTpeduTeer
ciefyeT CTpeMHUThCS K:

+YMeHbIIeHUIO BeIMYUHBI Ilepe/jaBaeMON peakTUBHOU MOIITHOCTH

YBenueHUIO BeJIMUMHEI [1epefiaBaeMOM PeaKTUBHOM MOLHOCTH

YMeHbIIIeHNIO BeJIMYMHBI [1epefiaBaeMOy aKTHUBHOM MOLJHOCTH

YBenueHUIO BeJIMUMHBI [1epefiaBaeMOM MOJTHOW MOLHOCTH

l'[epenaqa peaKTHBHOﬁ MOIIJHOCTH IT0 CETH NMPUBOJUT K JOMO/ITHUTE/IbHBIM IIOTE€PAM HAIIPSOKEHUA:
U PRTOX
R

_ PR+OX

U
_ PR+QL

U
_PR-0X

U

AU
+

AU

AU

BesmuuHa nepejjaBaeMoil peaKTHBHOM MOIIIHOCTH B/IMfIeT TaK)XKe U HA MOTePH aKTUBHOU
MOII[HOCTH:
2 2
P+
AP=—2Q R
U
+
2
P+Q

AP= E

R
2
ap=LC2 g

2 2
ap=LF0" p

«TexHUKO-3KOHOMUYeCKOoe CpdeHeHUe 8apudHmMoe 3/1eKmpoCcHabiceHus»

Bbibepume 00uH npasu/ibHbIl 8apuaHm omeema

KanuranbHbie BiokeHNsi KB BBIUHC/IAIOT B COOTBETCTBHH C (hOPMYJIOM:
+11=0,25+0IL]++MP+IIHp+Hp

KB=IIp+OI[+MP+IIHp+Hp

KB=IIp+OIl[+MP+I1Hp— Hp

KB=0OLl]+MP+IIHp+Hp
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Yto HE BK/IOYaeT B ceOsi HAK/Ia/HbIe PAaCX0bI?
+3aTparbl Ha XpaHeHHue

TpaHCrOpTUPOBKY

CTOMMOCTBb UHCTPYMeHTa

MoHTaXHbIe pabOTHI

HOpMaTI/IBHa}I l'[pI/I6bIJIb WIHN IIV/IAHOBbIE€ HAKOIUVICEHHUA OIIPpeAe/IAITCA CJIeYIOIIUM BbIpA)KEHHEM:
I1=0,5 (OL[+MP~+ITHp+Hp)

I1=0,5 (O[] +MP~+IIHp)

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

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

HakapHblie pacxo/jbl onpeaeisiloTCa C/IeAyUUM BbIpakeHueM:
+ Hp=(0,1...0,15)01]

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

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

Hp=(1...15)01]

E)KEI'O}IHBIE IKCIUTydaTAIlJHOHHBbIE U3AE€PIKKH OIIPeJe/TAI0TCA CJIeAYIOIIUM BbIPpA)KE€eHUEM:
+ Us=3l1+A+TP~+HU ,; +C ., +1Ip

H>=3[1+A+TP+HU ,z+C,,— IIp

H>=3IT+A+TP+H 5 +C 5,

Ho=311+TP~+HU ,5+C ; +1Ip

AMOpTI/I3aI.[I/IH oripeae/iAgeTca B COOTBETCTBUU C BbIDA)KEHHUEM:

e (KB+KP+Moo+/w— JIC)
T

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

T

_ (KB+KP)

T

(o4

A
lol/4

VI3ep)KKM Ha aMOPTH3ALHIO ONpe/ie/IAITCA 1o Gopmyiie:

P, %
+ A="2"KB
100
P
—— 41 kB
100
P
A=—2 KB
1000
A= Pa 10)
“100 94

OTuHKC/IeHUA Ha TEKYIIUH PEMOHT /I/isl 3/IeKTP0000OPY/J0BaHUs COCTABJISIOT:
+4% 0T KanmuTaIbHBIX BIOYKEHUH

3% OT KaluTaIbHBIX BIOYKEHUH

2% OT KauTaIbHBIX BIOYKEHUH
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5% OT KallUuTa/ILHBIX BJIOYKEeHUN

OTuHC/IeHUA Ha TEKYI[UH PEMOHT JI/isi He3/IeKTPOTEeXHHYECKOro 000Py/[0BaHUsI COCTABJISAIOT:
4% oT KarmuTaabHbIX BIOXKeHHUN

3% OT KauTaIbHBIX BIOYKEHUH

+2% OT KamuTaIbHBIX BIOYKEHUH

5% OT KaluTaJIbHBIX BIOYKEHUH

SBTPBTBI Ha TEKYIJ.II/Iﬁ PEMOHT OIpeAe/IAITCA CJIEAYIOIIIUM BbIPpA)KEHHEM:

+ TP = Lo

KB.
100

P
P=—L KB
100

P
P=—"" 0
100 o

P
TP=—" KB
1000

V3ep>kKH, CBSI3aHHBIE C 00C/Ty)KMBAaHHEM 3/1eKTPO000pY/10BaHNs, ONPe/ie/IIITCSA 3aTPaTaMHu,
CBA3aHHBIMH C IMOAAEPKaHUEM CETH B pa60TOCHOC06HOM COCTOAHMUH, U OIPeae/IAI0TCA 110
dhopmyne:

+ Mo =y Z Ny

I
H,, =

NYE
Hop=I""Nyg

HOE:FZ NygT

CTouMOCTh MOTPeO/IeHHOH 3/IEKTPOABUTraTe/IeM Y1eKTPOIHEPIHH OIIPe/ie/IAeTcs o:
+TIPOJIO/DKUTETbHOCTH PabOTHhI 3/IEKTPOABUTATESISI B TeUeHHe T'0fla M aKTUBHOM MOIITHOCTH,
notpebssieMoit U3 ceTn

TIPO/IO/DKUTETBHOCTH paboThI 3/1eKTPOBUraTe s B TeUeHHe ro/ja ¥ ITOJTHOM MOLITHOCTH, TTOTpebsisieMoit 13
ceTu

TIPO/IO/DKUTETBHOCTH pabOoThI 3/1eKTPOJBHUTaTe sl B TeUeHHe I'o/la M peaKTUBHOM MOIITHOCTH,
notpebssieMoit U3 ceTn

TIPOJIO/DKUTETBHOCTH paboThI 3/1eKTPOBUraTe sl B TeUeHHe Io/ia ¥ TeTVIOBOM SHEePruH, BblAesieMon
3/IeKTPOZIBUT aTeIeM

ITpoune npsAMbIe U3JeP)KKHA NPUHUMAKOT [0:
10% OT KanmMTa/IbHBIX BJIOYKEHUH

+1% 0T KanmuTaIbHBIX BIOYKEHUH

100% OT KanmMTa/IbHBIX BJIOYKEHUH

5% OT KalMTaJIbHBIX BJIOYKEHUH

BeruncisioTt CPOK OKYIIa€MOCTH 00/IBLIIHNX KANMMTA/IbHBIX B/IOXKEHHH 10 areayriieMy BbIDa)KeHHUIO:

K,~ K,
T,=—2—1
n-n,
K -K
T,= 1 2
n-n,
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PacueTHbIN CPOK OKYIIaeMOCTH CPAaBHUBAKT C HOPMAaTHBHBIM CPOKOM OKynaemMocTu Tox, KOTOPbIM
AJISl CeJIbCKOM YHePreTUK NPUHSAT:

8,5 rosma

+6,7 roga

5 et

2,5 rona

YTo BK/IIOYAIOT B Ce0si pacyeTHbIE 3aTPaThI?

+KanuTasbHble 3aTpaThl U eXXerojgHble 3KCIIyaTaljuOHHbIe paCXO/ bl

CroumocTb 1 KBT-u moTpebieHHOM 371eKTPOSHEPT U U 3/IeMeHThI 37IeKTPUUEeCKUX CceTeit
CTouMOoCTb MoTpeb/IeHHOM 3/IeKTPO3HEPTHH M 3aTPaThl Ha TeKYIIHUA PEMOHT

Pacxo/pl Ha MOZilepHU3aL1I0 000pyA0BaHUS

CyMMa exxerofHbIX 3KCI/TyaTal[MOHHBIX U3/lep)KeK U YaCTH KalUTa/IbHbIX BI0)KeHM,
NpuBeieHHas K OJHOMY rOAly 3KCITyaTalum:

PacueTHbIe 3aTpaThl

+I1puBesiéHHbIE 3aTpaThl

HopmatuBHbIi Ko3gguiieHT 3¢)(eKTUBHOCTH KaUTalbHbIX BIOXKEHUI

CpOK OKyTiaeMOCTH 0OJIBIIINX KalUTaTbHBIX BIOYKEHHUH

«Pacuémbl anekmpuueckux cemeti HanpsisiceHuem 0o u ebiwie 1000 B.
Pacuémbl moKkog KOpomKo20 3aMbIKAHUS»

Bbibepume 00uH npasu/ibHbIl 8apuaHm omeema

JonycTumasi pabouasi TeMnepaTypa HeM30/IMPOBAaHHbBIX A/TIOMHUHUEBBIX MPOBO/IOB COCTABJISIET:
25 C

200 C

+60 C

300 C

Tok 0}1H0(l)&3H0r0 KOPOTKOI'0 3aMbIKAHHsI PACCUUTBIBAIOT 110 (l)opMyJIe:
() «(k
+ Ik - oqaJFROHHi"'(XthJFXOHH)2

Il(<1)= ‘(koq) +Ropn )2_ Xop *X orrr )2
IS)= Yko¢ +Ropn )2 Xoop X orrr i

1=

Xch +XOHH)2

Kakas 13 MoIHOCTed HCI0/1b3yeTcs NPH onpepenennu ceyenns JIDII no sxkoHoMHuueckon
IUIOTHOCTH TOKa?

+110/1Has

pacueTHast

5KBHBaJIeHTHAsI

aKTHBHas
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Jinst TOro uro 0bI yuecTh conpoTuB/ieHUe MMHUU 10 KB npu pacuére ToKa Tpéx(a3HOro KOPOTKOro
3aMbIKaHus Ha cropoHe 0,4 kB, Heo0x0UMO:

coripotuBsieHre vHuM 10 KB ripuBecTu kK cropoHe 0,4 kB yepe3 ko3dduiueHT TpaHchopMaryiu
tTpaHcdopmaropa 10/0,4 kB

+ conpoTtuBieHre mMHKM 10 KB npuBecty K ctopoHe 0,4 KB yepe3 KBazipaT KosduiiieHTa
TpaHcopmarmy TpaHcdopmaropa 10/0,4 kB

corpoTuB/ieHre JMHUK 10 KB MOXXHO TIPOCTO C/IOKUTD C COTIPOTHB/IEHHEeM TpaHcdopMaTopa
conportus/ieHre muHUM 10 KB He yunuThIBaeTcCs

IIpu pacuéte ToKa 0/jH0(a3HOr0 KOPOTKOro 3aMbIKaHusA Ha cropoHe 0,4 kB noacrannuu 10/0,4 kB,
noJiyyamies nuraHue no juauu 10 kB:

conpoTuBieHue mMHUK 10 KB Hy>XHO nipuBecTy K cTopoHe 0,4 KB uepe3 Ko3¢puLiieHT TpaHChopMaLuu
tTpaHcdopmaropa 10/0,4 kB

conpotuBieHue mMHUK 10 KB Hy>XHO nipuBecTy K cTopoHe 0,4 kB uepe3 kBazpat Kos3dduijyeHTa
TpaHchopmanmy TpaHcdopmaropa 10/0,4 kB

corpoTtuB/ieHre MHUU 10 KB MOXXHO TIPOCTO C/IOKUTD C COTIPOTHB/IeHHEeM TpaHcdopMaTopa

+ conportuBieHre muHUY 10 KB He yunuThIBaeTCs

Conpotusiienue Zn B popmysie moKa3bIBaeT:

TIOJIHOe COIIPOTHUBJIEHNUE Lieln

TIOrOHHOE COIpPOTHUBJIeHUe TTpoBoza BJI

+ COINPOTUBJIEHUE TeTIH: «(a3a-HOIb»

TIpHBe/IeHHOe COTIPOTHB/IEHHE CeTH K 0a3MCHOMY HalpsDKeHHUIO

Tok nmoBpexaeHus OyAeT HAM0O/IBIIUH B yJa/IeHHOH TOYKe CeTH NpH:
ogHodazHoM K3

nByxcgasHom K3

+Tpéxdaznom K3

yzaapHoM Toke K3

B ycnoBHAX 3KcITyaTalidl  CONIPOTHBJ/ICHHE NMPOBO/ia HAXOAAT 110 BLIPAKEHHIO:
+R=r-L;X=x,-L

T
R=z;X=x0 L

R=r,,~L;X=xT°

R=r,+L;X=x,-+L

CeueHue MPOBO/A M0 3KOHOMUYECKOH IMJIOTHOCTH TOKA PAaCCUMTHIBAIOT:
Fak = ]MAKC .j3k‘

- IMAKC

+ jax
F3K= IMAKC+j3K
F3K -

_ IMAKC \/g
j3K

9K

B cern HanpsbkenueM Boime 1000 B ¢ n3ompoBaHHON HEMTPa/IbI0 NPU 3aMBbIKaHUM Ha 3eMJII0
¢da3bl A da3Hbie HaNPsHKeHUs HEeMOBPeXAeHHbIX ()a3 0THOCUTETHHO 3eMJIH f0CTUTAl0T:
+U e =3U, Uy =30,
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Upp = \/EUB Uck = \/ch
U =B3U. Ugye =+3U
Upe=3Uy Uy = \/§UC

B cern HanpspkeHueM Boime 1000 B ¢ n3o1mpoBaHHON HEMTPa/IbI0 NPH 3aMBbIKAaHUH Ha 3eMJII0
(ha3bl A eMKOCTHBIE TOKH HeloBpeXX/[eHHbIX (ha3 0THOCUTE/IbHO 3eMJ/IH JJOCTHTal0T:

+131<:\/§IB ICK:\/glc
1 gy :\/E[B Ik =\/§[C
IBK:\/glc ICK:\/glc
Ly =31, 1o =3I

Kakoii TOK OyieT mpoTeKaTh Uepe3 MeCcTo 3aMbIKaHHUA B (JTydae MeTa/UTHYECKOT0 3aMbIKaHHS B
cetu Bbilie 1000 B c u30/1MpoOBaHHOU HEUTPAIbIO?

OpuHapHBIM eMKOCTHOW TOK

Y 1BOEHHBIW €eMKOCTHOM TOK

+YTpOeHHbI eMKOCTHOU TOK

Tok nporekaThb He OyzeT

B cersx ¢ Bo3aymHbivu JIJII TokM 3aMbIKaHUA Ha 3eMJII0 He [IPeBbILIAKOT:
100 A

+10 A

5A

1A

Kak onpepensoT 3aMbIKaHHe Ha 3eMJII0 BO3AyIIHbIX JIJII ¢ u30/1MpoBaHHOM HEUTPA/IbIO?
I[To TpaHchopmaTopam Toka

[To maHHBIM oc1MTOrpadoB

+I1o nckaxeHHO (ha3HBIX HaIPSKeHUH

ITo cBefenrsm noTpebuTeneit

MapkupoBKa Kako# anmnapaTrypsbl COOTBeTCTBYeT Npe/J0XPaHUTe/TI0 C IJIaBKOH BCTaBKOM?
K3-110

3P-36T3

+I1K-10

3POM-175/6

Kak Ha3bIBaeTcs CONPOTHB/IeHNE NPOBOJHUKA IOCTOAHHOMY TOKY?
AKTUBHOE

PeakTuBHOE

+OmMuueckoe

ITonmHoe

Kak Ha3bIBaeTcs CONPOTHUB/IEHHE IPOBO/JHUKA TepeMEeHHOMY TOKY?
+AKTUBHOE CONPOTHBJIEHUE
PeakTuBHOe CONpPOTUB/IEHNE
OmMuueckoe COTpOTUBIIEHUE
ITonHoe conpoTuBiIeHUe
«3awjuma cemeli 0,4 kB u 8b160p Npo80008 C y4émom 3aujumHbIX dnnNAapamos»

Bbibepume 00uH npasu/ibHbIl 8apuaHm omeema
CeuyeHne MPOBO/A JIMHUY BBIOMPAIOT MO:
+3KOHOMHUECKOW TUIOTHOCTH TOKa
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TeMmIlepaType OKpy>Karolieu cpefibl
MeXaHWUYeCKOM MPOUYHOCTH
JTUHE JTUHUU

Kakou annapar npejHa3HaueH /i 3alMThI 3/IEKTPUYECKHUX CeTeld U YCTAHOBOK OT KOPOTKHUX
3aMbIKAHUH U TOKOBBIX Neperpy3oK?

MarHuTHBbIM NyCKaTeNb

+ABTOMaTHUYeCKUI BBIK/IIOUATe/ b

PasbvegvHuTens

BakyyMHBIii BBIK/TFOYATE b

YKaxure MnpaBWIbHOE yC/IOBHE BbI60pa dBTOMATHY€CKOr'0 BbIK/IIOUAaTE/IA 110 HOMUHA/IbHOMY
HaMpsHKeHUI0:

LU, 22U,

Uy, <U,e

2U, 2U,,.

J3U, =U,,.

YkaxuTe npaBU/ibHOE yC/I0BHe BbI60pa aBTOMAaTHYeCKOI'0 BhIK/TIOUaTe /I 10 HOMUHA/TBHOMY
TOKY:
+1 B 21 PABMAX

]B < [PAEMAX

2IB 2 I PABMAX
\/EIB 2 I PABMAX

Kakoro pacienurens HE 0bIBaeT B aBTOMaTHYeCKHX BBIK/TIOUATE/IAX?
TernsioBoro

O1eKTPOMarHUTHOr O

KombrH1MpOBaHHOTO

+KopoTK03aMKHYTOr0

Kakou annapar npegHa3HaueH /I 3alMThI CceTell 0T TOKOB KOPOTKOr'0 3aMbIKaHHA?
MarHuTHBbIM NyCKaTeNb

+IIpefoxpaHuTess € NJIaBKOW BCTaBKOU

Pa3psaHuk

TpaHcdopmarop Toka

Ykakute npaBwIbHOE YC/IOBHE BHIOOPA NMPeA0XPAaHHUTE/ISA C IVIABKOH BCTABKO# 10 HOMHHA/IBHOMY
HaNpsHKeHUIo:

+ UHP 2 UHC

UHP = UHC

2U 2 UHC

\/gUﬂP = UHC

BpeMATOKOBasA XapaKTePUCTHKA TeIJIOBOr'0 pacLieniTe /sl B 0CSAX BpeMs-TOK ONHCbIBAeTCA:
5KCTIOHEHTOU

+00paTHOM KCTIOHEHTOMH

NIPSIMOU JIMHUEN

CUHYCOUZION
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JJIeKTPOMarHUTHBIN pacuenuTe/b THNa B o3Hayaer:

OTHOILIEHHe TOKA B BBIK/IIOUaTe/le K HOMUHA/IbHOMY TOKY TeIlJIOBOTO pacCLieluTe st HAXO4UTCS B
JrariasoHe OT 3 10 5

+OTHOLIeHHWe TOKa B BBIK/IIOUaTesie K HOMUHA/JIBHOMY TOKY TeIlJIOBOTO paclLieNuTessi HaXOLUTCS B
JuarasoHe ot 5 70 10

OTHOIIIEHHe TOKA B BBIK/IIOUaTe/le K HOMUHA/IbHOMY TOKY TeIlJIOBOTO pacCLieluTe st HAXO4UTCS B
fuarnasoHe ot 10 go 20

OTHOIIIEHHe TOKA B BBIK/IIOUaTe/le K HOMUHA/IbHOMY TOKY TeIlJIOBOTO pacCLieluTe st HAXO4UTCS B
JrariasoHe ot 2 10 3

C KakuM THUIIOM JJIEKTPOMAIrHUTHOI 0 pacClienuTe/ifd HEO6X0}JI/IMO BbI6I/IpaTb aBTOMaTHYeCKHH
BbIK/TIOUATe/Ib /1 3dlIIUThI BJIEKTPOABI/IFBTEJIH?

Z

B

C

+D

Haanuch Ha aBTOMaTn4ecKoM BbIK/IKOUaTene B25 o3Hauaer:

TOK TeryIoBOro pacuenurens 25 A, smekrpoMarauTHoro ot 250 go 500 A
+TOK TeIlJIOBOI'0 pacuenuTess 25 A, 3/1eKTpOMariuTHoro ot 125 go 250 A
TOK TeIlJIOBOr'0 pacLenuresns 25 A

TOK TeryIOBOro pacuenuTens 25 A, 3/IeKTPOMarHuTHOro ot 75 1o 250 A

«MexaHuueckutl pacuém 8030yWHbLX AUHUU 3/1eKmponepeoayu»

Bbibepume 00uH npasu/ibHbIl 8apuaHm omeema
Y penpHasi Harpy3ka oT COOCTBEHHOT0 Beca MPOBO/A Y1 ONPeAe/isieTCs BbIpaKeHHeM:

GO
+ = —
! 1 000F
_ GO
" 100F
G
yo=—2
10001
G
1000R ,

Kakas u3 npejcraB/ieHHbIX ()OpMYJI AB/IAETCA y/ie/IbHOM Harpy3Koi oT Beca rosioiéaa y2?

BriGepute (hopmy.1y, B KOTOpO# NpejCTaB/IeHa yjelbHas Harpy3Ka oT Beca MpPoBo/a M ro/io/iéaa
ys:
Vs =7t
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V3=V T
Vs =V TYs
+7 =9,

Bri0epute ¢opMysty, B KOTOPOI NpeJCTaB/IeHa yAe/ibHas Harpy3Ka oT AaBJ/IEHUs BeTpa Ha MPoBO/,
CBOOOJHBIH OT roJI0/1E/3A Y4t

~aC,0d
74 T 100F

_aC,0d
74 T 000F

_aC,0d
74~ 1000

y, =aC Qd -1000F

Bbi0epute ¢opmysy, B KOTOPOM Npe/CTaB/ieHa yAe/JbHas Harpy3Ka OT /lJaB/IeHHsl BeTpa Ha MPoBo/]
C r0JI0JIEA0M Ys:

_aC,0(d+2b)
7™ 100F

_C 0(d+2b)
7~ 1000F

_aC,0(d+2b)

.75 1000F

_ aC,0(d+b)
75~ 1000F

Bri6epuTe ¢opmy1y, B KOTOPOil mpeACTaB/eHa CyMMapHasi yAe/IbHasi Harpy3Ka Ha MPoOBOJ OT ero
COOCTBEHHOT0 Beca U /IaBJ/IeHHs BeTpa Ha MPOBO/ Ys:

Yo = Vo +7i
Yo =P T3
+7e =7 ]
Ye =\V2 T 73

Ha KakoMm u3 npejCcTaB/JIeHHbIX PUCYHKOB H300pa)keHa CyMMapHasi yJe/JIbHasi Harpy3Ka Ha MpoBo/j

0T COOCTBEHHOT0 Beca, Beca roJioyié/ja v JaB/ieHus Berpa?

Y BCTED

1.

1 —-—
== <E’2.
3 = .
- = .
= z £ 5
E 22
o 5=
2 @> 2
| = w
& ._‘; =
v
= =T
b |7
-
=}
c
/Y A = Y;

+0
aub
Hwu Ha oiHOM
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Bri6epuTe ¢opmyJty, B KOTOpoii npejcraBieHa CymMMapHas yJe/bHasA Harpy3Ka Ha MpoBo/j OT Beca
NMPOBO/ia, Beca roJioyié/ja ¥ AaB/IeHUs BeTpa Ha MPOBO/J Y7:

v =A% s
2 =A% s
Y =73 3

ITponéTrom Ha3bIBaeTCs pacCTOSIHUE MEXAY:

+ ormopamu

aHKepHBIMH OITIOpPaMHU

TIPOBOJIOM Y 3eMJIEN

TIPOBO/IOM U JINHMEeM TOPU30HTa B TOUKe KpeIuleHHs1 IPOBoJa

AHKepHBIM IIP0/IéTOM Ha3bIBAeTCA PACCTOAHHE MEX/Y:
oriopamu

+aHKepHbIMU OIOpaMu

NIPOBOJIOM U 3eMJIEN

TIPOBO/IOM U JINHMEeM TOPU30HTa B TOUKe KpeIuleHHs1 IPOBoJa

CTtpesioli mpoBeca Ha3bIBAeTCs PACCTOSTHHE MEXAY:
oropamu

aHKepHBIMH OITOpPaMHU

NIPOBOZIOM 1 3eMJIEN

+IIPOBOJIOM U JIMHKWEH TOPU30HTAa B TOUKe KpeIuleHus IPOBOJa

I'abapuToM Ha3bIBaeTCHA PACCTOSTHUE MEXAY:

oropamu

aHKepHBIMH OITOpPaMHU

+IIPOBOJIOM U 3eMJIEN

TIPOBO/IOM U JIMHMEeM TOPU30HTa B TOUKe KpeIuleHHs1 IPOBOJa

Tsxenue npoBojoB JIJII B ceTn BOCIIPUHUMAOT:
TIPOMEXKYTOUHbIE OIOPEI

+ aHKepHbIE OIOPbI

TPaHCIIO3ULIMOHHBIE OIOPbI

repexoJHble Oropbl

J1s moaaepxanus nposojos JIJII ucnonb3yrorcs:
+ IIPOMEXXYTOYHBIE OIOPBI

TPaHCIIO3ULIMOHHBIE OITOPbI

aHKepHbIe OITOPbI

repexo/iHble OIOpPBI

Bbibepume HecKo/nbKO NpaguibHbIX 8ApUAHMOB omeemda

HopmasibHas TeMnepaTypa OX/IaK/Aa0Iero Bo3ayxa /i TpancopMaTopa COCTABJISAET:
+10 C (50%)

0 C

+25 C (50%)

5 C
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Tabmura 4 — Kpurepuu orjeHKH c)OPMHUPOBAaHHOCTH KOMITETEHIUN

Kputepun onjeHrBanusi cOpMHUPOBaHHOCTH KOMIIETEHL[UN

Kop u (4acT KOMIETEeHLMM)
HavMeHOBaHue
I — Ha 6a30BOM ypOBHe Ha TOBBLIIIIEHHOM YPOBHE
TIOCTIDKEHHS! COOTBETCTBYeT OL[eHKe COOTBETCTBYeT OL[eHKe COOTBETCTBYeT OL[eHKe
KOMIIeTEHIY (GACTH «y,qOBJIeTBo(l)JI/ITeano» «xopoomo» «OTJII/I‘-(I)HO»
KOMITETeHIIVH) 50-64% ot 65-85% ot 86-100% ot
MaKCUMa/IbHOTO Oasila |  MakKCHUMasbHOTO Oasia MaKCUMaJIbHOTO Oasia
Crygent, B ocHOBHOM, | CTyzeHT xopouo 3HaeT | CTyZeHT OT/IMYHO
3HaeT MaTepuail 1o Marepuas 1o TeMaMm OPUEHTUPYEeTCs I10 BCeM
TeMaM MOJYJIs, MOZYJIsl, XOpOLLIO TeMaM MOJYJIs,
OpUEeHTHPYeTCs B OpPUEHTUPYeTCs B MIpaBUJILHO OTBeYaeT Ha
rpueMax pacuera rpueMax pacuera II0CTaBJ/IeHHbIe BOIPOCHI,
N-2onk-4 3JIEKTPUYECKUX CeTel, | MeKTPUUYeCKUX CeTel; M0 | XOPOLIO OPUEeHTHUPYeTCs
Wcnonb3yeT MeTo/ibl | OTBEUAET Ha CylLleCTBY OTBeuaeT Ha B [IPYMEHseMOM
pacuera [I0CTaB/IeHHBIE TIOCTaB/IeHHBIE BOTIPOCH], | 000pyJ0BaHUH, 3HAeT
TTepex0JHbIX BOIIPOCHI, 3HaeT HO JIOIyCKaeT €ro yCTPOMCTBO 1
[IPOLIECCOB B MeTOAUKY HETOYHOCTH IPU YTEHUU | NIPUHLUMN [1eNCTBUS,
7EKTPHUECKHX NIPOEKTUPOBAHUS CxXeM, TIpY OOBSICHEHUH criocobeH Mpou3BecTy
1ensx nocTosHHoro | CHCTEMbI paboThI SHEPTeTHUeCKOTO | pacueT 3/IeKTPHUeCKIX
3/1eKTPOCHAOKeHISI 000py10BaHUs], MOXKET ceTeld, yBePEHHO MOXKeT

Y TIepeMeHHOr 0
toka. U/I-30mk-4
[IpumensieT 3HaHUA
TeopUU
3/IEKTPOMarHUTHOT O
TOJIS1 U Lierneu ¢
pacripefie/ieHHbIMHU
napamerpamu. U/I-
Sonk-4 AHanusupyer
yCTaHOBUBLLIHECS
PeXUMBbI paboThI
TpaHCc(hOpMaTOpOB U
3/IeKTPUYECKUX
MallliH, UCII0/Ib3yeT
3HaHUe UX PEXXMMOB
paboThI U
xXapakrepucTtuk. /-
6onk-4 IIpumenser
3HaHUs QYHKLUN U
OCHOBHBIX
XapaKTepUCTUK
3/IEKTPUYECKUX U
3/1eKTPOHHBIX
arnraparos.
N-3nKoc-1
PaccuutbiBaer
PeXUMBbI paboThI
CUCTeMBbI
3JIEKTPOCHA0KEeHUST
obnexra

HACeJIEHHOT'O ITYHKTAa,
MOKeT HCITI0JTb30BaTh
METO/IbI pacyeTa
TiepexoJHbIX
TIPOLIeCCOB B
3/IEKTPUUECKUX L[eTISIX
TIOCTOSTHHOTO U
TiepeMeHHOT'0 TOKa;
JeMOHCTPUPYeT 3HaHHe
TeOpru
3/1eKTPOMAarHUTHOTO
TIOJIS1 U Lierneu ¢
pacnpe/ieIeHHbIMH
rlapamMeTpamHu; IpUeMoB
aHam3a
yCTaHOBUBLIMXCS
PeXXMMOB PabOTHI
TpaHCc(hOpMaToOpoB U
3/IeKTPUYECKHX MAIllWH,
3HaHWe UX PEKUMOB
paboThI U
XapaKTePUCTUK;
3HaHue QYHKLUH U
OCHOBHBIX
XapaKTePUCTUK
3/IEKTPUUECKUX U
3/IeKTPOHHBIX
arnrapaToB; TIOHUMaHUe
TIpHMEeMOB pacueTta
PeXXMMOB PabOTHI
CUCTEMBI
3JIEKTPOCHA0KEeHUST
oObekTa

CITPOEKTHPOBATh
cucTeMy
3/1eKTPOCHAOKeHUS
HACeJIEHHOI'O ITYHKTAa,
JIOTTyCKast
HeCyI[eCTBeHHbIE
HETOUHOCTH;
JeMOHCTPUPYeT XOpoliiee
3HaHWe TeOpUH
3/1eKTPOMAarHUTHOTO
TOJIS1 U Lierneu ¢
pacnpe/ieIeHHbIMHA
TrlapamMeTpamu; IpUeMoB
aHam3a
yCTaHOBHUBLLIMXCS
PeXXUMOB PabOTHI
TpaHc(hOpMaToOpoB U
3/IeKTPUYECKHX MAIlliH,
3HaHWe UX PEKUMOB
paboThI U
XapaKTepUCTUK; 3HaHUe
(GYHKLMM 1 OCHOBHBIX
XapaKTePUCTHUK
3/IEKTPUUECKUX 1
3/IeKTPOHHBIX
arnrapaToB; TIOHUMaH1e
TIpHMEeMOB pacueTta
PeXUMOB PabOTHI
CUCTEMBI
3/1eKTPOCHAOKeHUS
oObekTa

CITPOEKTHPOBATh
cucTeMy
3JIEKTPOCHA0KEeHUST
HACeJIEHHOI' O ITYHKTa; C
BBICOKOM CTETEeHbI0
CaMOCTOSITETEHOCTH
CrocobeH HCII0Ib30BaTh
METO/IbI pacyeTa
Tiepexo/JHBIX TIPOLIeCCOB
B IEKTPUUECKHX TIEITsIX
TIOCTOSTHHOTO U
TiepeMeHHOT'0 TOKa;
TIPUMEHSITh 3HaHHEe
TeOpru
3/1eKTPOMAarHUTHOTO
TIOJIS1 U Lierneu ¢
pacnpe/ieIeHHbIMH
rlapamMeTpamuy;
aHaIM3UPOBaTh
yCTaHOBUBLIHECS
PeXUMBbI paboThI
TpaHc(hOpMaToOpOB U
3JIEKTPUUYECKUX MallliH,
WCII0/Ib30BaTh 3HAHUE WX
pPeXXMMOB paboThI U
XapaKTePUCTUK;
TIPUMEHSITh 3HaHNEe
(byHKI[UI ¥ OCHOBHBIX
XapaKTePUCTHUK
3JIEKTPUUYECKUX U
3JIEKTPOHHBIX
arrapaToB;
PaCCUUTHIBATH PEXKUMBI
pabOThI CUCTEMBI
3JIEKTPOCHA0KEeHUST
oObekTa
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2 OHEHNBAHME ITMCBMEHHBIX PABOT CTYJEHTOB,
PETVIAMEHTHUPYEMbIX YYEBHBIM IIVTAHOM

KypcoBast pabota Ha TeMy «3eKTpocHabKeHre HaCeTEHHOTO TTyHKTa».
3ajilaHue BbIJAETCS COTIaCHO BAPUAHTY B METOAUUYECKOM MTOCOOHH.

Tabymia 5 — dopmMupyemble KOMIeTeHIIUH (MM MX YaCTH)

Kop u Kop v HaMeHOBaHUe UHMKATOpa AOCTYKEeHUsI KOMITeTeHI [N Ouerourble
HavMeHOBaHUe A A pa A 1 MaTepuasbl U
(4acTv KOMMIEeTeHL1N)

KOMIIeTeHILIu1 CpeficTBa

NO-lonk-s4 Mcnons3yer MeTo/bl aHaM3a ¥ MOZIe/IMPOBaHUs
JIMHEeWHBIX U HeJIMHEWHBIX Lierel MOCTOSIHHOTO U TIepeMEeHHOr 0

TOKa.
N-20nk.4 Wcmonb3yeT MeTOALI pacueTa I1epexoIHbIX
OIIK-4. Criocoben A-2omica Y ABL P pexoz
TIPOLIeCCOB B 3/IEKTPUUECKHUX LIeMsiX MOCTOSHHOTO U
UCII0/IL30BaTh
riepeMeHHOr0 TOKa. 3aiura
MeTO/Ibl aHaJTH3a U o
MOJIOTDOBAHST N O-30nk-4 IIprimMenHsieT 3HaHUSI TEOPUU 3/IEKTPOMarHUTHOTO KYPCOBOM
AEp T0JIs1 Y 1ieTied C pacripefie/ieHHbIMU TlapaMeTpaMH. paboThI
3/IeKTPUUECKUX o
ereit i N -4onk-4 JJeMOHCTpUpPYyeT NTOHMMaHKe NIPUHLUIIA JeUCTBUS (cobece-
B 3/IeKTPOHHBIX YCTPOMCTB. JIOBaHue)
3/IeKTPUUECKUX
MALLAH N-50mk-4 AHaTM3UPYeT YCTaHOBUBIIIMECS PEXKUMbI pabOThI

TpPaHC(OPMATOPOB U TEKTPUUECKUX MAIIIWH, UCTIOTb3yeT
3HaHUe UX PEXKUMOB pabOThI M XapaKTePUCTHUK.
N-6onk-4 TlpumensieT 3HaHUST HYHKIMM U OCHOBHBIX
XapaKTepPUCTUK 3/IeKTPUUECKUX M 3/IEKTPOHHBIX arfapaToB

ITKoc-1. Criocoben

OCYIIIeCTBIIATh
M}(;LI?I/ITO — N I-21koc-1 PaccunThIBaeT mapameTphbl 3/1€KTPOOOOPYZOBAaHUS T—
TeXHqu(l:)Koro CHUCTEeMBI 31eKTPOCHA0KeHHsT 00BeKTa X L(IZ-IOBOI\;I
COCTOSHIS W /T-3 rikoc-1 PaccunThiBaeT peXXUMBI PaOOTHI CHCTEMBI yap6OTbI
3JIEKTPOCHA0KeHUsST 00beKTa p
obopyzoBaHust (cobeceno-
ONCTAHII W-4 rikoc-1 ObecrieunBaeT 3aZiaHHbIe TTaPAMETPhI PeXKUMa BaHe)
A 1 paboThI CUCTEMBI 3/1eKTPOCHAOKeHHs 00BbeKTa
3/IeKTPUUECKHX
ceTen

Bomnpocs! AJisi 3aITHI KYpPCOBO# PadoThI

1) Kakue tpe6GoBanus nipeabsBiisitoTcs [1YD K morpebuTesisiM pa3HbIX KaTeropuil 1Mo Ha&KHOCTH
3JIEKTPOCHAOKEHUS?

2) Kak onpeziesisieTcsi MeCTO PacroJIOKeHUs MOACTaHL[AN?

3) Kakumu MeTojaMuy NpOM3BOAUTCA PaCyéT MOIIHOCTeN Ha yuacTkax cetu? [IpomemMoHCTpupyuTe
MeTO/IMKY Ha KOHKPeTHOM JIMHUH.

4) Kak BboiOpate  MomHOCTe  TpaHchopmaropa  TII, muTaroield  morpebuTesneit
II kareropuu?

5) OOBSICHUATE YCTPOMCTBO M TIPUHITMIT ZIEWCTBUSI CU/IOBOTO TpaHC(hopMaTopa.

6) Kakoii MeTo/; pacuéTa ceueHHi TIPOBOJJHUKOB MCIIOb30BAJICS B KypcOBoW pabore? B uém ero
CyTb?

7) Tlo kakum yc/ioBUsSM HeoOXOJMMO TPOBEPUTh BbIOpaHHOe ceueHWe TPOBOAHMKA JIOII?
ITosicHuTe, Kak OCYLL|eCTB/IATCS JaHHas IPOBepKa.

8) [Tosicaute npenmyiecrsa CUIT.

9) INosicHuTe BLIOOP KOHKPETHOTO CeueHUst TIPOBOJHUKA B KYPCOBOM pabore.

10) Kak ornpezienuts conpoTtuBieHne ydacTtka JIOIT B yc/10BUSX KCILTyaTaljuu?

11) Ot uero 3aBucAT notepy HanpspkeHus B JIDII? /114 yero ux pacCUMTHIBAIOT?

12) [TosicHuTe TepMHHBI: NaJleHVe HalpPsUKeHUs, 0Tepsl HallpsDKeHUs], OTKJIOHEHHe HallpsDKeHHs].

13) TMosicHUTe, KaK CTPOUTCS AMarpaMMa OTKJIOHEHUS HAalIPSDKEHUS Y TIOTpeOuTeei.
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14) [1nsi uero Mpou3BOAUTCS pacuéT TOKOB Tpéxdas3Horo, AByxdasHOro U oJHO(a3HOr0 KOPOTKOrO
3aMbIKaHUA?

15) Yto Takoe Z(T1) 1 Kak ero HauTu?

16) Kak paccuvTaTh CONPOTHB/IEHNE MeTIH (pa3HbI-HY/1eBOW POBO/?

17)  HapucyiiTe  BpeMSITOKOBYIO  XapaKTePUCTUKy  KOMOMHHDPOBAHHOTO
aBTOMAaTHUUYeCKOI'0 BBIK/IHOUATe/Is.

18) IlokakvTe Ha 3alUTHOM XapaKTepHUCTHMKe aBTOMAaTM4eCKOro BBIK/IIOUaTesss pacyéTHBIN TOK,
HOMMHAJIbHBIM TOK TeIIOBOTO U 3/IeKTPOMAarHUTHOTO pacLienuTesIen.

19) O6BsicHUTE YCTPOMCTBO M TIPUHLIWI /IeMCTBUS TETUIOBOTO M 37IEKTPOMAarHUTHOTO paclienuTeneit
aBTOMaTHUUYeCKOI'0 BBIK/IHOUATe/Isl.

20) Kak BbIOpaTh M/IaBKYIO BCTABKY [I/IsI 3alIJUTHI CUJIOBOT'O TpaHChopMarTopa?

21) Kak rpoBepuUTh aBTOMAaTHUYeCKUI BBIK/TFOUATe/h Ha cpabaTbiBaHKe MPH 0JHO(A3HOM KOPOTKOM
3aMbIKaHUU?

pacuenuTess

Tabmna 6 — Kpurepun o1jeHKH KypcoBoii padoTsl

KosmuectBo 6asioB
IToka3aTenu
MUHHUMa/IbHOe MaKCHUMaJIbHOe

Cobutofienue rpadvika BbITTOJIHEHHST KYPCOBOUM paboThI 1 2
Cogep>kaHue ¥ IPUCYTCTBUE 371eMEHTOB Hay4YHbIX 1 9
WCC/IeIOBaHUM B KYPCOBOM paboTe
3amuTa KypcoBoi paboTsl 50 80
AXKTHBHOCTb TIPH BBHITIOJTHEHWH KYPCOBOM pabOThI 1 10
Hroro: 53 100
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Tabmmna 7 — Kpurepun orjeHKH ¢)oOpMHPOBAaHHOCTH KOMIIETeHI[HH 110 KYPCOBO#i padoTe

Koj 1 HauMeHOBaHKe WHMKAaTOpa
JNOCTY>KeHUSI KOMITeTeHLINM (Y4acTu
KOMIIeTeHL1N)

Kputepun onjeHrBanusi COpMHUPOBaHHOCTH KOMIIETEHL[UN

(yacTu KOMIIeTeHINM)

Ha 6a30BOM YPOBHE

Ha IIOBBIIIEHHOM YPOBHE

COOTBETCTBYeT OL|eHKe
«yZoByeTBOpUTeIbHO» 50-64% ot
MaKCUMaJIbHOTO Oasiia

COOTBETCTBYET OLI€HKE «XOPOIII0»
65-85% oT MakCUMaJ/ILHOTO Dasia

COOTBETCTBYET OLI€HKE «OTTUUHO»
86-100% o1 MakcuMaILHOTo Dasia

N-1lonk4 Vcrions3yet MeTOAbI
aHasM3a U Mo/lelIMpOBaHus
JIVHEeWHBIX U HeJIMHEeWHBIX Lierneu
TIOCTOSIHHOTO U TIepeMeHHOr 0 TOKa.
N-2onk-4 Viconb3yeT MeTOAbI
pacyeTta nepexo/iHbIX MPOLIECCOB B
3JIEKTPUYECKHUX LIeMsX MOCTOSTHHOTO
Y riepemeHHOro toka. /1-3omnk-4
[IpuMeHsieT 3HaHUA TeOpUU
3/IEKTPOMarHUTHOT'O T0J1s U Liereit ¢
pacripeie/ieHHbIMU lapaMeTpaMy.
U-4ork-4 [IleMOHCTPUDPYeT
MOHMMaHUe MpUHLUMA JelCTBUs
3JIEKTPOHHBIX YCTPOMCTB. U/I-50mK-4
AHanu3upyeT yCTaHOBUBILHECS
peXXrMbI paboThl TpaHC(HOPMATOPOB
Y 3JIeKTPUYECKHUX MallIWH, UCTI0JIb-
3yeT 3HaHWe WX Pe)KUMOB paboThI
xapakrepucTuk. M1-6onk-4 IIpume-
HsIeT 3HaHWS QYHKLMA ¥ OCHOBHBIX
XapaKTepUCTUK 37IeKTPUUeCKUX 1
3JIEKTPOHHBIX annaparoB. M/I-2nkoc-1
PaccumnTbIBaeT rnapameTphbl 371eKTpo-
000py/10BaHUST CHUCTEMBI JIEKTPO-
cHaOkeHust oo6bekTa. V-3 rikoc-1
PaccunThiBaeT peyKUMbl paboThI CHC-
TeMbI 31eKTPOCHabKeHus1 00BbeKTa.
N/I-4 nikoc-1 ObecrieunBaeT 3a/jaHHbIE
TlapaMeTpbl pe)krMa paboThl CUC-
TeMbI 37IeKTPOCHa0KeHHsT 00BeKTa

CTyJeHT, B OCHOBHOM, 3HaeT MaTepuat
10 TeMe, OTBeUaeT Ha ITI0CTaB/IeHHbIe
BOTIPOCHI, BLITIOJTHU KYPCOBYIO paboTy
J10 KOHIIa cemecTpa, cob/to/jasi MeTou-
Ky MPOEKTUPOBAHUS CUCTEMBI 37IEKTPO-
CHab>KeHUs1 HaCeJIEHHOTO ITyHKTa, pac-
YeThl IPOM3BE/ C HeIOUeTaMU, MOJKET
HCITI0/Ib30BaTh METO/IbI aHA/IM3a U MOJIe-
JIMPOBaHUS TMHENHBIX U HeJTUHEMHBIX
1[eTIel TIOCTOSTHHOTO Y TIepEMEeHHOT O
TOKA; METO/Ibl PacyeTa MepexoHbIX
TIPOIIECCOB B 3/IEKTPUUECKHUX 11ETISAX
TIOCTOSIHHOTO U TIEPEMEHHOTO TOKa,
TIPUMEHSITh 3HAHHE TEOPUH 3IEKTPO-
MAarHMTHOTO TIOJIS U Liereu C pacripesie-
JIEHHBIMH TlapaMeTpaMH, JIeMOHCTPH-
pyeT IMOHUMaHHWe MPUHIINTIA 1eHCTBUS
3JIEKTPOHHBIX YCTPONCTB; TOHUMaHHe
TIPUEMOB aHa/M3a YCTaHOBUBIITUXCS
pPeXKUMOB paboThI TPAaHCHOPMATOPOB U
9JIEKTPUYECKUX MAIITHH, 3HaHUe UX
PEXXUMOB PabOThI U XapaKTEPUCTHK;
3HaHWe QYHKI[UH U OCHOBHBIX XapaKTe-
PUCTHUK 3JIEKTPUUYECKUX W 3TIEKTPOHHBIX
arraparoB; TIPHEMOB pacyeTa rapameT-
POB 3/IEKTPOOOOPY/IOBaHUST CHCTEMBI
3/1eKTPOCHA0KeHNsT 00beKTa U PeXU-
MOB pabOThI CUCTEMBI 3/IeEKTPOCHA0Ke-
HUS1 00beKTa; IpUeMOB 0becTieueHuUst
3a/JaHHBIX TTapaMeTPOB pe>KMa paboThI
CHCTEMBI

CTyZeHT XOpOILIO 3HaeT MaTepuast o
TeMe, 110 CyII[eCTBY OTBeUYaeT Ha MOCTaB-
JIeHHbIe BOTIPOCHI, HO JIOTyCKaeT HeTou-
HOCTH B )OPMY/TUPOBKE OTBETOB, BBIMOJI-
HUJI KYPCOBYIO paboTy B CPOK, co0Osroziast
METO/IKY TIPOEKTUPOBAHHUS CHCTEMBI
3/1eKTPOCHA0KeHUsT HaCeTEHHOTO MTyHK-
Ta, PaCUeThl POM3BEJ C HeCylecTBeH-
HBIMU He/loueTaMu, ObICTPO UCIIPaBJIsist
UX TIOCJIe 3aMeYaHH TIperofiaBaTeris, ca-
MOCTOSITE/TbHO MOXXET UCIIO/Tb30BaTh Me-
TO/Tbl aHA/TM3a ¥ MOJIe/TMPOBAHUS JTUHEH-
HBIX U HeJIMHeWHBIX Lierel MOCTOSTHHOT O
Y TIepeMeHHOr0 TOKa; MeTO/bI pacueTra
Tiepexo/JHbIX TIPOLIeCCOB B /IeKTPUYeC-
KUX LIEMsX MTOCTOSTHHOTO U TIePEMEHHOT 0
TOKQ, TIPUMEHSITh 3HaHHE TEOPUH 37TEKT-
POMarHUTHOTO TOJIS1 U 1ieTel ¢ pacrpeje-
JIeHHbIMH TlapaMeTpaMH, IeMOHCTPUPYET
3HaHUWe MPUHIIUTIA JIeUCTBUS /IeKTPOH-
HBIX YCTPOMCTB; IPUEMOB aHa/ll3a yCTa-
HOBMBIIWXCSI PEKMUMOB PabOThI TPaHC-
(hopMaToOpOB U 3MEKTPUUECKUX MAIIIVH,
3HaHUe WX PEXKUMOB pabOThI M Xapak-
TEPUCTHK; 3HaHWe (DYHKIUHA U OCHOBHBIX
XapaKTePUCTHK 37IEKTPUUECKUX U JIeK-
TPOHHBIX alapaToB; IPUEMOB pacueTa
TlapamMeTpOB 37IeKTPO0O0PYJ0BaHUs CHC-
TeMbI 31eKTPOCHA0KeHHUs1 00beKTa 1
PeXMMOB pabOThI CHCTEMBI 3/1eKTPOCHa0-
YKeHHsI 00beKTa; MPUEMOB 00eCTieueHust
3a/JaHHBIX TTapaMEeTPOB pe>KMa paboThI
CHCTEMBI

CTyJeHT OTJIMYHO OPUEHTHUPYETCS B
MaTepHaJie 110 TeMe, MPaBUJIbHO OTBe-
YaeT Ha MOCTaB/IeHHbIe BOTIPOCHI, BbI-
TIOJTHWI KypCOBYIO PaboTy B CPOK, CO-
611071851 METOAWKY TTPOEKTUPOBAHMUS
CHCTEMBI /IeEKTPOCHAOXKeHHsT Hace-
JIEHHOT O MyHKTA, PaCUYeThl POU3Bes
BEPHO, C BLICOKOU CTEMeHbI0 CaMOCTO-
ATeTbHOCTU CTIOCOOEH UCI0/Th30BaTh
METO/Ibl aHa/T3a U MO/Ie/TUPOBaHUS
JIMHEMHBIX U HeJTMHeWHbIX 1]eTield moc-
TOSIHHOTO Y TIepEMEHHOT0 TOKa; MeTO-
JIbl pacyeTa Mepexo/IHbIX MPOLIECCOB B
9JIEKTPUYECKUX TIeMsAX MMOCTOSTHHOTO U
TepeMeHHOT'0 TOKa, IIPUMEHSTh 3Ha-
HUe TeOPUH 37IeKTPOMarHUTHOTO TI0JIsT
Y 1|eTIel C pacripe/ie/leHHbIMU Iapa-
MeTpaMH, IeMOHCTPUPYET yBepeHHOe
3HaHUWe MPHUHIIUTIA IeUCTBUS JIEKT-
POHHBIX YCTPOWCTB; PUEMOB aHa/IH3a
YCTaHOBUBIIUXCSI PEKUMOB PaOOThI
TPaHC(OPMATOPOB U /IEKTPUUECKUX
MalllvH, 3HaHWe X PeXXUMOB pabOThI
Y XapaKTePUCTUK; (DYHKIIMIA U OCHOB-
HBIX XapaKTePUCTHK JIEKTPUUECKUX U
3JIEKTPOHHBIX amiapaToB; IPUEMOB
pacueTra rlapamMeTpoB 31eKTPO00OOopy-
JIOBAHUSI CUCTEMBI JIEKTPOCHAOKEHHST
00beKTa U PeXXUMOB PabOThI CHCTEMBI
3JIEKTPOCHA0>KeHUST 00bEKTa; CII0CO-
OeH obecrieunBaTh 3a/JaHHbIE
rapaMeTpbl pe>kuMa paboThl CUCTEMBI




3 OIIPEJEJ/IEHUE PE3YJ/IbTATA
IMPOMEXYTOYHOM ATTECTAIIIA

dopma MpoMe)KyTOYHOU aTTeCTal[|y 10 JUCLATUTHE SK3dMeH.

OLEHOYHBIE MATEPUAJIbI 1 CPENCTBA IJI51 ITIPOBEPKU
C®OPMMNPOBAHHOCTY KOMIIETEHLIWI

OIIK-4. Crioco6eH HCI0/1630BaTh MeTOAbI aHA/IM3a M MO/Ie/TMPOBAHNSA 3JIeKTPUUYECKHX Liernen
Y 3JIEKTPHYeCKHMX MallliH.

3ajaHMA 3aKpbITOr0 THIIA
Bbibepume o0uH npasu/ibHbILl 6APUAHM OMeema:

1) Kopnyca 3/1eKTPONIPHEMHUKOB B C(/Iydyae OpraHM3anuu ceTH ¢ TunoMm 3asemsieHHsa TN-S u
TN-C-S coegquHAIOT C:

+HYJIeBBIM 3allJUTHBIM [IPOBOAHUKOM PE

HYJIeBbIM PabourM MpoBOgHUKOM N

¢a3ubiM nipoBogoM C

KOpILyCaMH OCTa/IbHBIM 3/IeKTPOIIPUEeMHUKOB

2) I'padhuk Harpy3Ku — 3T0 3aBHCUMOCTb:

+aKTUBHOM, PeaKTUBHOM WJ/IU MOJTHOW MOLJHOCTH Harpy3Ku OT BpEMeH!
aKTUBHbBIX, PEAKTUBHBIX U MOJIHBIX TOTEPb MOLIHOCTH OT BpEMEeHU
NOTephb HalPSUKeHUs OT Harpy3KU

aKTUBHBIX TTOTEPb HAMPSIKEHUS OT BpEMeH!

3) Opnoda3Hoe 3aMbIKaHHe Ha 3eMJ/TI0 B CeTAX C M30/IMPOBAHHOM HEeUTPa/IbIo HA MO/[CTAHIUAX
¢pukcupyercs no:

TpaHc(opmaTopam TOKa

JJAaHHBIM OCLIWJIIOrpagoB

+ UCKa)KeHUI0 (pa3HbIX HaNpshDKeHUH

CBeJIeHHsIM TIoTpebuTenei

4) MomHocTh TpaHcOpMaTOPOB Ha MOACTAaHIUH BHIOUPAETCS C yY4eTOM /J0IYCTHMOM neperpy3Ku
B peXxume:

HOPMa/IbHOM

+aBapuMHOM

HOMHWHA/IbHOM

X0JIOCTOM

3ajaHysA OTKPBITOro THIIA

Hatime pazeépHymbiii omeem Ha 80NPocC

1) Kakue Kareropums HafA&KHOCTH 3J1eKTPOCHaO)KeHHs moTpedurtesneii Boifenser IIYD u
Kakue Tpe0OBaHMA /151 HUX JI0/DKHBI 00ecreunBaThCs?

IIpasunbHblli omeem

Cornacno I1Y3, pa3nuuaroT otpebuTesiei epBoii, BTOPO U TPeThel KaTeropuii.



[TepBasi kaTeropusi [O/DKHa 00eCrieuynBaThCs THUTaHWEM OT [BYX B3alMHO pe3epBHPYeMbIX
VCTOUHWKOB TIUTaHUs, a TIePepPbIB B /IEKTPOCHAOKEHUHM MeXAY STHUMH MCTOYHHMKAMU JOMYCKaeTcs Ha
BpeMsl aBTOMaTUYeCKOr0 MepeK/I0YeHNs.

Bropass kareropusi Ao/pkHa oOecrieuMBaThCsS TMTAaHHMEM OT JBYX B3aWMHO pe3epBHPYEMbIX
VICTOYHUKOB, a MepepbIB TMTaHU [JOITyCKaeTCsl Ha BpeMsl PYYHOrO ITepeK/Ir0YeHNs MeXAy UCTOYHUKaMHU.

TpeTbst KaTeropus Jo/pKHa 00eCrieunBaThCS TUTaHUEM OT OJHOTO MCTOYHMKA, a MepephbiB UTaHMUS
JOTyCKaeTcst Ha BpeMsi He bosiee 24 yacos.

2) N3 KaKkuX 3TanoB COCTOWUT METOJVKA MPOEKTHPOBAHHA 3JIEKTPOCHA0KEeHHUsS] HACeIEHHOT0

NMYyHKTa (3/1eKTpruecKas 4acThb)?
IIpasunbHblli omeem

OrnpezenieHre pacyéTHBIX HAarpy30K Ha BBOZAX 3/1aHUW U COOPY>KeHUM

OrnpezenieHre MeCTa pacrioyioXKeHus MOACTaHLIMM U TPaCCUPOBKA CeTU

Pacuét MOIIHOCTeN Ha yyaCTKax CeTH

PacuéT 1 BbIOOp ceueHUsl TPOBOJAHHKOB

OnpepieneHre NoTepb HaNpsDKEeHUs B CETH

OrmpeiesieHrie OTKIOHEHUs! HAaNPSDKEeHUS y TTOTpedrTe et

PacuéT TOKOB KOPOTKOTO 3aMbIKaHHsI

Br160p cHi0BO# 1 KOMMYTAIIMOHHOM arapaTyphl TIOACTaHLIAN

PN AN

3) Kak paccuurars Mexay(a3Hble TOKH KOPOTKOro 3aMbIKaHHUs. 3anumurte Gopmysty
pacuéTa ToKOB TPéx(a3Horo U AByx(a3HOro KOPOTKOro 3aMbIKaHMA.
IpasunbHblli omeem
CocTaBuTh CxeMy 3aMellleHus 37eKTprueckon ceTh. Onpesie/IiTh CONPOTUB/IEHUS 3/IEMEHTOB CeTH.
[TpuBecTH CONpOTHB/IEHUS 3/IEMEHTOB CeTH K YPOBHIO TOT'O HalpsDKeHHsl, HA KOTOPOM paCCUMTBIBAETCS
3 _ Uy

TOK KOPOTKOro 3aMblkaHusi. OrnpefennTb TOK KOPOTKOTO 3aMblKaHusl. ['* = == The 7x —
V3 Zy

COTIPOTHBIEHHeE LIeMH /J0 TOUKH KOPOTKOTo 3aMblKaHus ['2 = I'2

[ ] |\'.l:||

4) OnuiuuTe MeTOAMKY pacuéra o0/HO0(a3sHOro KOpOTKOro 3ambikaHua B cerax 0,4kB c
rJiyxo3a3eM/IéHHOH HelTpanbl0 U 3anumure GQopMyay pacuéra oH0Ga3HOT0 KOPOTKOro
3aMbIKAHMSA.

IpasunbHbili omeem. CoCTaBUTE CXeMy 3aMelljeHus dneKTpudeckoii cet 0,4kB 6Ge3 yuéta cetn 10
KB u Boille. OripeieUTh COTMPOTHUBJIEHHUs 371eMeHTOB ceTu. Ompefie/luTh TOK 0JHO(A3HOTO KOPOTKOTO
3ambiKaHust. 110 yripoménnoit opmyse: I'Y = — Ys

I = — =
= y LRe+Ry =+ LXp+Xy =

5) Kak omnpejenuTh mNOTepH HampsHKeHUsA B 3I/IEKTPUUYECKON CeTM Ha CTafuu
NMpoeKTUPOBaHuA? UTo /Isi 3TOro Heo0X0AMMO 3HATh M CKOJIBKO COCTaB/IsfAeT HOPMa NMoTeps?

IpasuabHbili omeem. [11s1 oripefiesieHuUs TIOTePhb HAIPsDKEHWs Ha yYacTKaxX CeTH HeoOXOAMMO 3HaTh
MOLI[HOCTH Ha ydYaCTKaxX CeTH, a TakKe COMPOTHBIIEHHS MPOBOJHUKOB, M3 KOTOPBIX BBIMIOJHEHA CETh.

Py B @y

[ToTepy HanpsKeHUs B 3JIEKTPUUECKUX CETSIX He HOPMUPYROTCS. AU = 0 100%
H

6) Kak paccuurarb NoTepH aKTHBHOH M PeaKTUBHOU MOIIJHOCTH B JIMHHMH 3JIeKTPoNnepeAauy 1
NMoTepy aKTUBHOI MOIIHOCTHU B TpaHcdopmaTope?
IIpasunbHbili omeem. T1oTepy akKTHBHOW Y peaKTUBHOM MOIIIHOCTY B JIMHUM 3/1eKTpOIepeaunt:



PP+
Us

PP+

AP —
Uz

'R AQ X

[ToTrepu akTUBHOW MOITHOCTH B TpaHChopmartope: AP = APy + APy - G—:J_

7) Kak onpejenuTs NoTepu akTUBHOM HEPruM B IMHUH 3JIeKTpPoIiepeiauu B TeueHUe roja?

IIpasunbHblli omeem. [nsi MTUHUK 3JeKTporiepefjaud TOTepH OIpeesisitoT UCXOZS W3 Tpa(uKoB
Harpy3kyd 3UMHEr0 W JIeTHEr0 PEeXKHMMHBIX JHEH, M0 KOTOPBIM CTPOSIT TO/0BOM rpaduk MoTpebieHust
5/IEKTPOSHEPrUM I0 TPOJO/DKUTE/ILHOCTA B TeueHMe Tofa. [lasee Mo TMo/yueHHOMY rpaduky

o ug 3
onpeesstoT [I0Tepyd MeTOL0M CpeJHeKBaipaTUUHOW MOLLHOCTU. AW = ?” * S eprs 8760

8) Ilo kakKuM MeTo/JUKaM MPOU3BOJUTCS PACYET MOIHOCTeH Ha yuacTKax cetu JIOII kiaccoB
Hanpsokeau# 0,4...35 kB 1 B yém ux cyrn?

IMpasunbHbili omeem. B snektpuueckux ceTsix 0,4...35 kB pacuéT Mol[HOCTell Ha y4yacTKaX CeTH
BBLITIOJIHSIOT [IByMsI MeTO/aMH: MeTOZ KO3(hGUI[MEeHTOB OJHOBPEMEHHOCTH W METOJ, Ha/[0aBOK.
[TprMeHeHHe TOrO WM MHOTO METO/a 3aBUCHT OT COOTHOLLIEHUS MOIIHOCTel B pacCMaTpHBaeMoOl TOUKe
CeTH.

Ec/ii MOIIHOCTY B TOUKe MPUCOeAMHEHUs] OT/IMYAlOTCsl MeHee ueM B YeThbIpe pasa, TO /IS pacuéra
WCMO/b3YIOT MeTO/, KO3 (QULIMeHTOB 0[HOBPEMEHHOCTH.

Ec/mm MOIITHOCTH B TOUKe TIPHMCOeJUHEHUs OT/IMUaloTCsi Oosiee ueM B UeThIpe pasa, TO I pacuéTa
WCTIONB3YIOT MeTO/] Ha/l0aBOK, Korja K Oobled MOIIHOCTA TpubaB/sieTcsl Haf0aBKa OT MeHbIIeH
MOIIHOCTH.

9) IlepeunciuTe OCHOBHBbIE KOHCTPYKI[MM OIOP, 10 Ha3sHAYeHUI) NpPHUMeHsieMble [Jisl
YCTPOMCTBA BO3/yLIIHOH IMHUM 3/1eKTponepejaqu.

IIpasunbHblli omeem: aHKepHble; IIPOMEXYTOUHble; YIJIOBble; KOHEUHble; OTBETBUTE/IbHBIE;
repexo/iHbIe.

10) ns yero mMpuUMeHseTCs 3KOHOMHYECKas MJIOTHOCTb TOKA U OT 4Yero OHa 3aBHCUT IO
I1y39?

IIpasunbHblli omeem. JKOHOMHUUECKas! TJIOTHOCTb TOKA MPUMeHSIeTCsl il pacyéTa 5SKOHOMHUECKOT0
ceyeHus rposoga JIDII, 3aBUCUT OT MaTepuasa MPOBOJHUKA, ero UCIIOIHeHUs U UMC/la YaCOB Harpy3KU B
TeueHue roja.

11) KaxoBbI noc/Ie0BaTe/IbHOCTb OTK/IIOUeHUs1 TpaHcgopmaTopHoii noacranuuu 10/0,4 kB u
NnpaBuWia onepupoBaHus passeaunuresieM 10 kB?

IIpasunbHblli omeem

1) OTK/IIOUNTB aBTOMaTUUYeCKHe BBIK/IFOUaTe Il OTXOASAUX JIMHUN

2) OTkmrounThb pasbeaunHuTenb B PY 0,4 KB 1 0cB0OOUTH K/TFOU MEXaHUUEeCKOTo 3aMKa ['MHojMaHa

3) Ucronb3ys KMoy MexaHW4YeCcKOro 3aMka ['MHOfMaHa, pa30/I0KMpOBaTh MeXaHW3M YTIpaBJieHHs
pasbeauHuTesieM 10 KB ¥ BBIK/IFOUUTSH €ro.

[Ipu omnepupoBaHuM pa3beJUHUTENEM ClefyeT NPUAeP)KUBATbCS MpaBUja: OTK/IOUal MeJIeHHO,
BKJTIOUAl OBICTPO.

12) Ot 4yero 3aBHCHT TOK 0AHO(}a3HOr0 3aMbIKaHHUA Ha 3eM/TI0 B IMHUHU 10 KB?

IMpasunbHbili omeem. BenuunHa TOKa 3aMblkaHWs Ha 3emat0 B JjuHuUM 10 kB 3aBucur or
COBOKYITHOM [UIMHBI BCeX 3/IeKTPUYECKH CBSI3aHHBIX JIMHUM NPUCOeUHEHHBIX K JaHHOM MOJCTaHLUH, OT
YPOBHS HallpsSUKeHUs, Y/ e/bHOM éMKOCTH JIMHUY Y 4aCTOTHI TOKa.



13) Kak ompepensiercsi 4yBCTBUTE/JbHOCTh aBTOMATHYeCKHX BbIK/IKUYaTe/ el /I 3aljUThl
munani 0,4 kB 1 Kakyr BeJIMUUHY OHA /JO/DKHA COCTABJIATH?

IMpasunbHbili omeem. YUyBCTBUTENLHOCTb aBTOMAaTUUECKOTO BBIK/IIOUATENs]  OMpeJesiseTcs
OTHOIIIEHWeM TOKa OZHO(}Aa3HOr0 KOPOTKOTO 3aMblKaHUsi B KOHIle JIMHUM 110 OTHOILIEHUIO K
HOMHHA/IbHOMY TOKY TeIUIOBOTO pacLenuTensi aBTOMAaTUUeCKOro BbIK/ItouaTens. I[lomyuyeHHOe
COOTHOIIIEHHE Ha3bIBaOT KO3 PUIMEHTOM UyBCTBUTETBHOCTH, KOTOPBIH JIO/KEH OBbITH OOJbIIIEe TPEX.

ITKoc-1. CriocoGeH OCYIeCTB/IATh MOHHTOPHHI TE€XHHYECKOT0 COCTOSIHHSA 000pyJ0BaHHA
MO/ CTAHIMHU 3/IEKTPUYECKHX CeTeH.

3a/jaHMs 3aKpbITOr0 THIIA
Bbibepume o0uH npasus/ibHbIL 6apuaHm omeema

1) OTK/1I0HEeHHe YaCcTOTHI B padoyeM peKuMe JONMyCKaeTcs B mpejesax:
++0,4 T

+1 T

2T

5T

2) 'abapuToM Ha3bIBAETCSA PACCTOSTHHE MEX/Y:

oriopamu

aHKepHBIMHU OII0paMu

+IIPOBOJIOM U 3eMJIEN

TIPOBO/IOM U JINHMEeM TOPU30HTa B TOUKe KpeIuleHHsl IPOBoJa

3) Ecn B cocTaB nmoTpeduTesieii BXOAAT 31eKTPoNpueMHUKH | KaTeropuy, Ha CeKIMOHHBIX
BBIK/IIOUATe/IfIX [peJyCMaTpUBaeTC:

I16B

+ABP

PITH

TT

3ajjaHysA OTKPbBITOro THIIA

Jatime pazeépHymbiii omeem Ha 80NPocC

1) ITepeunciuTe 0CHOBHBIE NTOKa3aTe/ M KauecTBa 3/IeKTPHUYeCKOH JHepruu

IIpasunbHblli omeem. OCHOBHBIMHU I10Ka3aTe/sIMU KauecTBa 3/1eKTPUUYECKON SHEpruM SIB/SFOTCS:
OTK/IOHEHWe HampsDkeHWsl, OTKJIOHeHWe YacTOThl, (JIMKep HalpsDKeHHs, HeCUHYCOWUJATbHOCTb
HarpsDKeHWs, HeCHMMeTpHUsl HamnpspkeHWss B OOMBIIMHCTBE CiydaeB yuuThiBaeMasi Ko3dduipieHTOM
HECHMMETPUHY TIO HarlpspkKeHHI0 00paTHOM IOC/eoBaTebHOCTH M KO3(HUIIeHTOM HeCUMMeTPUH TI0
HaIpsDKeHUIO HyJIeBOM M0C/Ie/10BaTeIbHOCTH.

2) Uro Ha3bpIBaeTcs OTK/IOHEHHEM HanpsDKeHUs B 3/1eKTPUYECKOM CeTH, A/ KAaKHMX TO4YeK
CeTH ero onpeje/siioT U B KaKHX PeXXHUMaX, CKOJIBKO COCTaB/IsieT HOPMa O0TK/IOHeHHs HallpsKeHus?

IpasunbHbili omeem. OTK/I0HEHHEM HallpsKeHUs Ha3bIBaeTCsl OT/IMUKe (aKTUUeCKOro HarpsKeHUs
B JJaHHOW TOUYKe CeTM OT HOMMHAJBHOTO HalpsDKeHWs BbIp&KeHHOe B mnponeHTax. OTKIOHeHue
HarpsDKeHWsI B CETU OTIPeJesisiioT il yanéHHoro norpeburesns B pexxume 100% 3arpy3ku CeTH U AJist
OmpKaiiiilero K TOACTAHLMM TOTpebuTens B pexxume 25% 3arpy3ku ceTd. OTKIOHEHUsS! HAIpsDKeHUs
JIO/DKHO HaxXOAUThCA B nipefesax £10%.



3) Uro Ha3bIBaIOT NOTepel HANPSDKeHUs B 3/IeKTPUYEeCKOH CeTH?
IIpasunbHbili omeem. IloTepeil HampspkeHWs B 7eKTPUUECKOM CeTH Ha3bIBAIOT aareOpanvecKyro
PasHOCTb HaIpsDKeHWH B Havasle U B KOHLIe JIMHUU 3JIeKTpoIiepe/iayu.

4) B uem orsimune CHUII 1, CUII 2, CAUII 3, CUII 4?

IIpasunbHblli omeem

CUII 1 — npumensietcs ajist ceter 0,4kB, MMeeT HeCyl1yI0 HY/IEBYIO HEU30/IMPOBAHHYO XKUITY.

CUII 2 — npumensietcs ajs ceter 0,4kB, uMeeT HeCyI1yIO HY/IEBYIO W30/ TMPOBAHHYIO XKUY .

CUIT 3 — mnpumensierca ansa cered 10kB, B ommuu ot CUIT 1, CUII 2, CUIl 3 sBasercs
OZIHO>KUJIbHBIM.

CUIT 4 — mpumensietrcss ansi cereid 0,4kB, ymobasi W307MMpOBaHHAs JKWIA SIBJISIETCS HeCyIew,
TPYMEeHSIeTCs I BBOJOB B 3[jaHUS U COOPY’KEHHS.

5) KakoBbI npenMyIiecTBa 1 HeJJOCTaTKN BaKyyMHBIX BbIK/TIOUaTe/Ied rnmepejs Mac/IsiHbIMHU?

IIpasuabHbili omeem. BakyyMmHbIe BBIK/TFOUaTe/IM KOMITAaKTHel, IMEIOT MeHBIINA Bec, He TpeOyroT
00C/Ty>)KUBaHUSI, SKOJIOTUYHBI, TI0)Kapobe30macHbl, 00/1alatoT OOJIBIINM 1UKJIOM BKJTFOUEHO-OTK/TFOUEHO
cepiie 20000 TeIC pa3s. HepocraTkoM sB/IsieTCs pe3Koe IpepblBaHUe TOKa, YTO MOXKeT II0BJ/leub
BO3HMKHOBEHHE KOMMYTAL[MOHHBIX TIepeHarpsbKeHUH B 37IeKTPUYeCKOU CeTH.

6) Kakum o0pa3oM H B KaKHX I[pefie/lax MOXKHO OTpery/JIMpoBarb HamNpsDKeHHe Yy
noTpeduTesieid Ha mojcranuu 10/0,4 kB?

IIpasunbHblli omeem. HarpspkeHWe Ha TOJCTaHLMM perynupyeTcs mnepekmouatenem I[16B
TIOCPeICTBOM HM3MeHEeHHs KOJM4YeCTBa BUTKOB TePBUYHOM 0OMOTKH TpaHcdopmaropa. I1EB mo3Bomser
MEeHSTh HanpspkKeHue C waroM B 2,5% B npezenax £5% OT HOMUHA/IBHOTO.

7) IlosicHuTe, yTO 3aIM(POBaHO B MapKe TpaHcopMaTopa?

ITpasunbHbili omeem. B Mapke TpaHchopMaTopa yKa3bIBaeTcs:

niepBasi OykBa 03HayaeT TuM TpaHcdopmaropa: TpexdasHsiii, ogHO(Da3HbIN, aBTOTPaHCHOpPMATOP;

BTOpass U ToCTeAyromie OyKBbI yKa3bIBAalOT Ha CMOCOO OXJaKAeHWs TpaHCchopMaTopa, THII
OXJ/1aJiuTesIs, Ha/lMure WIA OTCYTCTBHE ero NPUHYAUTETbHOU LIMPKYJISLIAN;

nocnefHsisi OykBa ykasbiBaeT Ha Hammuve PITH, a Takke wuCriosHeHHe OOMOTKA HH3KOTO
HaIPsDKEeHNsT;

roc/ieZiyrolye mepebie [UQPbI YKa3bIBalOT MOIIHOCTE B KBA;

BTOpble [M(pPLI uepe3 KOCYH0 UYepTy VYKasblBalOT K/IacC HampsokeHHsT OOMOTKHM  BBICIIEro
HarpsbKeHus TpaHC(hopMaTopa;

nocieHre OyKBbI U [Pl YKa3bIBAIOT KIMMATHUECKOe MCTIOTHEeHWe M KaTeropyio pa3MeleHHs.

8) Kak ocymecTB/sieTcsi MpoBepKa BHIOPAHHBIX CedYeHHI MPOBOJHUKOB Ha MeXaHHYECKYIO
NpoyYHOCTH 110 ITY 3?

IpasunbHbili omeem. BribpaHHOe ceyeHHe CPAaBHUBAETCS C [JOMYCTUMBIM MUHUMA/IbHBIM CeUeHHeM
npuBeieHHbIM B [IYD B 3aBMCMMOCTM OT Kjacca HalpspKeHUsl JIMHWM, TUIA NIPOBOZA W palioHa IIo
COJIONény.

OkoHuaTenbHBIE  pe3y/ibTaThl  00yueHus ((popMUpOBaHMS  KOMIIETEHIMM)  OIpe/esistoTCa
TIOCPe/ICTBOM TiepeBo/ia 6arioB, HAOPAHHBIX CTY/IEHTOM B TIPOLIECCE OCBOEHUS IUCIUITUHBI, B OLIEHKU:

— 6a30BBIN ypoBeHb CHOPMUPOBAHHOCTH KOMIIETEHI[UM CUUTAETCS JOCTUTHYTHIM €C/TH pe3y/bTaT
00yueHUsT COOTBETCTBYET OlLIeHKe «y/I0BIeTBOpUTeTbHO» (50 10 64 pelTHHIOBBIX OA/IIOB);

— TIOBBIIIEHHbIN YPOBeHb C(HOPMHUPOBAHHOCTH KOMITETEHI[UM CUWTAeTCsl [JOCTUTHYTBIM, eC/Iu
pe3ynbTaT 00yueHHWs] COOTBETCTBYET OIleHKaM «XOpoiio» (65-85 peWTHHrOBBIX 0a/lioB) U «OTJTUUHO»
(86-100 perTUHTOBBIX OasiIoB).



4 TIOPAIOK ITPOBEJIEHUSA IIOBTOPHOM
IMPOMEXYTOYHOM ATTECTAIIIA

@dopMa NpOMeXXyTOUHOM aTTecTaliy M0 JUCLIUIUIMHE 3K3AMEH.
[ToBTOpHAasi TpPOMEXyTOYHasi arTecTalusl M0 [AUCLUIUIMHE TPOBOAUTCS C HCII0/Ib30BaHUEM
3aflaHuil [yi1 OLeHKW C(OPMHUPOBAHHOCTH KOMITETeHIIMH Ha 0a30BOM ypOBHe TIO BCEM MOZYJISIM,

BXOZSIIUM B CTPYKTYPY AUCLIMIUIMHBI 3@ CEMECTP, 10 UTOraM KOTOPOTrO CTYZEeHT UMeeT aKaJeMHUUYeCKyto
3a/10/DKEHHOCTb.

Tabmmna 8 — Kpurepun orjeHKku ¢)opMHPOBAaHHOCTH KOMIIETEHI[HH 110 KYPCOBO#i padoTe

KpuTepuu orjeHrBaHusi cPOPMUPOBAHHOCTH
KOMIIeTeHLMM (4aCTh KOMITEeTEHLIUH)

Ha 6a30BOM ypOBHe
COOTBETCTBYeT OLleHKe «y/I0B/IeTBOPUTE/IbHO»
50-64% oT MakcuMasibHOTO Oasnia
CTy/ieHT, B OCHOBHOM, 3HaeT MaTepuas 1o TeMe,
OTBeuaeT Ha MOCTaB/IeHHbIe BOMIPOCHI, BBITIOTHUI

Kop v HaiMeHOBaHUe UHJUKATOpa
JIOCTYKeHUST KOMTIeTeHLIUU
(4acTv KOMIEeTEeHLMN)

NO-lonk-4 Mcnons3yer MeToAp! aHav3a U
MO/Ie/IMPOBaHUS JIMHEWHBIX U HeJIMHENHbBIX
Lierel MOCTOSTHHOTO U epeMEeHHOr0 TOKaA.

.0 " KypCOBYI0 paboTy /10 KOHIla cemecTpa, cobmoast
A-2omica VICMONb3yeT METOALI pacueTa METO/IUKY TTPOEKTUPOBAHUS CUCTEMBI
TEPEXO/AHBIX MPOUECCOB B SNEKTPUUCCKIX | o 10 cHaG)KeHNs HACeIEHHOTO MTyHKTa, pacueTbl
1[ETISIX TIOCTOSTHHOTO U TIEPEMEHHOTO TOKa. p YHKTa, p
W1-30m1x.4 [IpUMEHSIeT 3HAHUS TeOpUH TIPOM3BeJ C HeJoUeTaMU, CAMOCTOSITE/THHO UX
3/1EKTPOMArHUTHOTO TI0JISL U LIETIEH ¢ WCTIPaBUJT; MOYKET UCITO/Tb30BaTh METO/IbI aHa/IM3a U
pacripe/ie/leHHbIMU MapaMeTPaMHU. MO/Ie/IMPOBaHUS JIMHEWHBIX U HeJIMHEWHBIX Liernein

N-4onk-4 [JeMOHCTpUpPYeT NOHUMaHye
TIPUHLIMIA JeUCTBUS 3/IeKTPOHHBIX
YCTPOUCTB.

N O-50nk-4 AHanU3upyeT yCTaHOBUBILIMECS

MOCTOAHHOI'O U IIepeMeHHOr'o TOKa, MeTO/ibl pacueTa
rnepexoaHbIX IIPOLIeCCOB B 3JIGKTPUYECKUX LeIIax
IMMOCTOAHHOI'O U ITIepeMeHHOr'o TOKa, IIPUMEeHATh

3HaHNe TeOPUH 3JIeKTPOMarHUTHOI'O TI0JIS1 U Lielel C
PEXHMbI PaGOTLI TPaHC(OPMATOPOB 1 pacripefie/ieHHbIMU [1apaMeTpaMH, IeMOHCTPUPYeT
3JIeKTPUYECKUX MallWH, UCII0/Ib3YyeT o
3HAHHe UX PEKHMOB PABOTBI 1 MOHNMaHNe MPUHLMIA AeHCTBUA 3/1EKTPOHHDBIX
XapaKTepHCTHK. yCTPOUCTB; IOHMMaHK1e NpHYeMOB aHa/n3a
V-60mk4 IIpuMeHsieT 3HaHUS QYHKLMIA 1 YCTaHOBUBLINXCSI PEKUMOB pabOTHI

OCHOBHBIX XapaKTePUCTHK JIEKTPUUECKUX
Y 3/IEKTPOHHBIX arllapaToB
N O-21nkoc-1 PaccunThiBaeT napameTpsl
3JIEKTPOOOOPY/JOBaHUST CHCTEMBI
3/1eKTPOCHa0KeHUsT 00beKTa

TpaHC(hOPMaTOPOB U 1eKTPUUECKUX MalllKH, 3HaHUe
UX PeXXUMOB PabOTHI ¥ XapaKTePUCTHK; 3HaHUe
(GYHKUMK ¥ OCHOBHBIX XapaKTepPUCTHK
3JIEKTPUYECKUX U 3JIEKTPOHHBIX arraparoB; IPUeMOB

VI3 P 6 pacuera rapameTpoB 371eKTpo0obopyi0BaHUs
A-3 ikoc-1 PACCUMTLIBACT POXUMBI PA0OTEL | (yoren 51eKTPOCHABKEHHS 06HEKTA 1 PEXKHMOB
CHUCTEeMBI 31eKTPOCHabKeHUsT 00BeKTa )
WJT-4 r1goc.1 OBeCTIeuMBaCT 3a/iaHHbIe paboThl CHCTeMBI 31eKTPOCHa0KeHHs 00beKTa;
MapaMeTpbI PekiMa paGoThl CHCTeMBb npreMoB obecrieueHys 3a/jJaHHBIX TIapaMeTpoB

3JIEKTPOCHA0>KeHUs1 00beKTa pexma paboTbl CHCTEMbI




Tabmmna — Kputepuu oneHk# copMHPOBAHHOCTH KOMIIeTeHIUH

Kop v HauMeHOBaHNe MHAWKATOPA JOCTHXKEHHUS
KOMIeTeHLIMU (4aCTH KOMIEeTeHLMH)

Kputepuu orieHrBanust chOpMHUPOBAHHOCTH
KOMIIEeTeHIIUU
(4acTy KOMITETEHIIUN)

Ha 0a30BOM YpOBHE

COOTBETCTBYET OLIEHKE «Y/I0B/I€TBOPHUTETHLHO»
50-64% 0T MakCHMaILHOro basuia

WNO-1onk-4+ Ycnonb3yer MeTOABI aHAINA3a
Y MOJIe/TUPOBaHUS TMHEMHBIX U HEJITMHEMHbBIX
L[eTeil MOCTOSIHHOTO U NepeMeHHOro Toka. M/1-
2omk-4+ Vcnonb3yer MeTozbl pacueTta
Nepexo/{HbIX MPOLIECCOB B JIEKTPUUECKHUX LIeNsIX
MOCTOSIHHOTO U IepeMeHHOro TokKa. U/1-3omnk-4
[TpumeHsieT 3HaHWS TEOPUU 3/IEKTPOMAarHUTHOTO
T0JIs ¥ 1ieTiel C pacripesie/IeHHbIMU
napameTtpamu. /I-4omk-4 JleMoHCTpUpyeT
MOHUMaHNe TIPUHLMIIA AeHCTBHUS 3/IeKTPOHHBIX
ycrpoucTs. UJ-5onk-4 AHanu3upyer
yCTaHOBUBIIIMECS] PeXKUMBI PAOOTHI
TPaHC(OPMAaTOPOB U 3/IEKTPUUYECKMX MAIIVH,
WCTIONb3yeT 3HaHUE UX PEKUMOB PabOThI
xapakTepucTtuk. /1-6omnk-4+ [IprMeHsieT 3HaHUSA
(GYHKLMI 1 OCHOBHBIX XapaKTepHUCTHK
3/IeKTPUYECKUX U 3JIeKTPOHHBIX arriaparos. 1/1-
1nkoc-1. OCYIL[eCTB/IsIET MOHUTOPUHT
TEXHUUECKOT'0 COCTOSIHUSI 000PYA0BaHUS
TOZICTaHIMI /1eKTpruuecKux ceterl. M/-2mkoc-1
PaccunTeiBaeT rapaMmeTpsl
3/1eKTPO0O0OPYAOBaHUS CUCTEMBI
yniekTpocHabkeHust 006bexTa. /-3 nkoc-1
PaccuuTbiBaeT peXKrMbl pabOThI CUCTEMBI
yniekTpocHabkeHust 006bexTa. /-4 nikoc-1
ObecnieunBaeT 3aZlaHHbIE TTAPAMETPHI PEXKUMa
paboThI CUCTEMBI 37IeKTPOCHAOKeHUsT 00BeKTa

CTyzieHT, B OCHOBHOM, 3HaeT MaTepHras [0 TeMaM
JUCLIMTUTMHBI, OTBEYAaeT Ha MOCTaB/IeHHbIe BOMPOCHI,
3HaeT MeTOAUKY MPOEKTUPOBAHUS CUCTEMBI
3/1IeKTPOCHA0KeHUsI HaCeJIEHHOTO MyHKTa, Ha
6a30BOM ypOBHE MOXXeT MCII0/Ib30BaTh METObI
aHa/iv3a ¥ MO/Ie/IMPOBAHUS TMHEUHbIX U
HeJTMHeNHBIX 1]efleld TIOCTOSTHHOTO U TTIepeMeHHOT0
TOKA; MeTO/Ibl pacueTa MepexoHbIX MPOLIeCCOB B
3JIEKTPUYECKUX LIeNsiX MTOCTOSTHHOTO Y [IepeMeHHOr0
TOKQ, IPUMEHSITh 3HaHUe TeOPUH
3/IeKTPOMarHMTHOTO TI0JIS M Lierel ¢
pacripefie/ieHHbIMU lapaMeTpaMu, 1IeMOHCTPUPYET
TOHMMaHWe TIPUHIINIIA AeHCTBUS 3/1IeKTPOHHBIX
yCTPOICTB; MOHUMaHKe IPUEeMOB aHa/n3a
YCTaHOBUBIIMXCSI PEXKUMOB PabOThI
TpPaHC(OPMATOPOB U 3/IEKTPUUECKUX MalllUH, 3HaHHe
WX PE)KUMOB PabOThI ¥ XapaKTepUCTHK; 3HaHHUe
(GYHKUWM 1 OCHOBHBIX XapaKTePUCTHK
3/IEKTPUYECKUX U 3JIEKTPOHHBIX arapaToB;
MpUEMOB pacueTa rapaMeTpoB
3/1IeKTPOOOOPYAOBaHUS CUCTEMBI 3/IEKTPOCHAOKEHHUS
00beKTa U pe)KUMOB PabOThI CUCTEMBI
5/1eKTpoCHabKeHus1 00beKTa; preMoB obecriedeHust
3a/JaHHBIX MTAPAMETPOB PE>KKMMa pabOThI CUCTEMBI;
rOTOB OCYILeCTB/ISITh MOHUTOPUHT TEXHUUECKOT O
COCTOSTHUSI 000PY/I0BaHUSI TIOJICTAHIUIA
37IeKTPUUECKHX CeTel
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