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IMacnopt ¢oHAA OLIeHOYHBIX CpPe/ICTB

Tabsmria 1
dopmupyeMble OueHouHble
Moaynb IUCHATTAHEI KOMITeTEeHI[UN MaTepHasbl KomuecTBo
WM X YaCTH Y Cpe/iCTBa
Knaccudukaiiys 3aruTa JIP 29
3JIEKTPOITPUEMHHKOB (CO6EC€AOB8HH€)
Y moTpebuTenei,
TpeGOBaHUS K KaueCTBY TCk (TCn) 29
S/IEKTPOSHEPTHH [TKoc-1. Cnioco6en
OCYI1|eCTBJIAITh
[IpoMelLiIeHHbIe, i 3amura JIP
- MOHUTOPUHT 31
CeMbCKOXO03IMCTBEHHBIE, (CobecenoBanue)
TeXHUUECKOTO0
OLITOBBIE TIOTpEOUTENH.
B3aumogericTBre COCTOHIA
N obopyzioBaHUS TCKk (TCn) 70
C 2JIEKTPUYECKOH CeThIO o
TI0/ICTAaHIIAN
3JIEKTPAUECKUX 3 TP
N aruTa
MeponpusTtus CeTen o 8
poIIp (CobecenoBanue)
110 3HeprocOepe>xeHuto.
Tapudbl Ha
5/7IEKTPO3HEPI U0 TCk (TCm) 31

1 OHEHOYHBIE MATEPUA/JIbI, HEOBXOJVNMBbIE
JIJIS1 OLIEHKHW 3HAHUM, YMEHU 1 HABBIKOB JIESATE/TbHOCTHU

B ITPOIECCE OCBOEHUSA JUCLHUIIVIMHbBI

Tabsuiia 2 — PopmMupyemMble KOMIETEHLIUU

Kopg u OueHouHbIe
KO,E[ N HAUME€HOBdHHE€ MHAWKATOPA JOCTHXKEHUA
HanMeHOBaHNe MdaTepHaJibl
KOoMIIeTeHIIH (‘—IaCTI/I KOMHETEHL[I/II/I)
KOMIIeTeHLIUU Y CpeJiCTBa
[TKoc-1. Knaccudukanus 3/IeKTPONIPUHEMHUKOB M TIOTpeduTe/1eil.
CriocobeH I[IpomblIii/IeHHbIE, Ce/TbCKOX0351lICTBeHHbIe,
OCYIL[eCTBJIITh ObITOBBIE MOTPEOUTETH.
MOHUTOPUHT MeponpusiTHs 10 3HeprocoepexeHHIo
TeXHUYECKOr0
COCTOSHUS 3amura JIP
NU-1nkoc-1 OcyliecTB/sIeT MOHUTOPUHT "
obopyzioBaHUS (Cobeceno-
o TEeXHUUECKOT'0 COCTOSTHUSI 000pyj0BaHus
MOAICTaHI[UH o o BaHUe)
MOZICTaHI[MN 3/IeKTPUUeCKUX ceTel
37IeKTPUYECKUX TCk (TCn)
ceTeu




OueHOUHBbIe MaTepUa/Ibl U CPEJACTBA /ISl MPOBEePKH
chopMHUPOBAHHOCTH KOMIIETEHIMH

Mopayns 1. Knaccudukanus 3/1eKTponpueMHUKOB M MOTPeduTe 1eil.

Bonpocbl 01 cobecedosaHusi:

1. Kak n3obparkaroTcsi Ha cxeMe TpaHC(hOpMAaTop C coeliHeHHeM 0OMOTOK «3Be3/ia-
3Ur3ar C HyJIeM», «TPeyroJIbHUK-3Be3Zla C HyJeM», aBTOMaTUYeCKUM BBIK/IHOUaTellb,
3/1eKTPO/BUTaTe/Ib?

2. Kakyio posb BBINOJIHAET HYJIEBOW IPOBOJ B 4-X MPOBOJHOM CXeMe ITWTaHUs
notpebureneii?

3. Uem BbI3BaHa HEOOXOJUMOCTb TIPOK/IAZIKK HYJIEBOTO 3allIUTHOTO MIPOBO/JHUKA?

4. Yro Takoe 3aHysieHUe?

5. [loueMy Hy/eByt0 TOUKy Tpex(asHoro TmoTpeOuTesss Helb3si COeJUHATH C
HYyJ/1eBbIM [IPOBOZOM?

6. Kak BBIUMC/IUTBL TOK, TOTpeOsisieMblii OfHO(MA3HOM HArpy3KouW MpH H3BECTHOU
MOLLIHOCTH?

7. TloueMy Henb3si COeUHSITH OBITOBBIE 37IEKTPONPHEeMHUKHU (YTIOTH, HarpeBaTesn)
1oC/1eI0BaTeIbHO?

8. Uro HeoOXoguWMO TIOABECTM K CUETUMKy JJid ero paboTel B JIMHUUA C
HanpspkeHuvem 220 B?

9. [lyig yero yCTaHaB/IMBalOTCSA aBTOMAaTUYeCKHe BbIK/IIOYaTe/n?

10. [loueMy Kk opAHO(a3HOW po3eTKe B 5-TW TMPOBOJHOM CXeme TO/ABOAAT TpHU
rpoBsoja?

11. Yem 3awmiaetcs cetb 380/220 B 0T KOPOTKMX 3aMbIKaHUM?

12. YTO Takoe OTK/JIOHEHUE YaCTOThI?

13. YTO0 Takoe OTK/IOHEeHUe HallpsyKeHUs?

14. Kak orpeie/iuTh OTK/IOHEHKWe YaCTOThI?

15. Kakoe [fomyckaeTcsi OTK/IOHEHHWe HallpsDKeHHWs B TOYKaxX Iepejaud
3/1IeKTPOIHEpPrumn?

16. UTto Takoe KonebaHve HaMPsKeHUS?

17. Kak noHrMaTh BbICIIME FapMOHUYECKHe COCTaBIISIOLIe HalPsKeHUs?

18. Kakasg HOpma IO HeCHUHYCOWJA/JbHOCTHA HaNpsKeHUsl [OIyCKaeTCsl B CeTAX
380 B?

19. Kakumu ko3¢ duLiieHTaMU XapaKTepu3yeTcsi HeCUMMETPHS HalpsDKeHU ?

20. YeM 00OBSICHUTH MPOBAJT HAMPsDKEHUsT B 3/IEKTPUUECKOM ceTh?

21. Yewm BbI3BIBAIOTCA NepeHanpsykeHus B cetsax 380 B?

22. [lnsi yero peryvpyrT HarpsbkeHue y rnoTpebuTesneii?

23. B uem gocTonHCTBA perynvpoBaHus Harnpsokenus JIATPom?

24. OcHOBHOI HeloCcTaTOK abopaTopHOro natoTpaHcdopMaropa.

25. Kak orpaHduuth HampsbkeHue ¢ mioMombio JIATPa u  HeGosbloro
TpaHcpopmaropa?

26. Kak ocyljecTBisieTcst ynpasjieHe THPUCTOPOM Ha ITIOCTOSTHHOM TOKe?

27. Kak BK/IFOUUTH /1Ba TUPUCTOPA B (Pa3y [Jis1 peryMpoBaHusl HalpshHKeHUs?

28. Kak BK/IIOUMTH 0OMOTKH TpaHC¢opMaTopa 1Mo aBTOTpaHCGopMaTOpHOI cxeme?

29. Kak mnepesaeTcsi MOIIHOCTH W3 TI€PBUYHOM L[eMM BO BTOPHUYHYIO B
aBTOTpaHchopMarope?



TectupoBanue (TCK, TCn)

Bbibepume 00uH npasu/ibHbIll 6ApUAHM omeema:
YKaXuTe NPUEMHHUKH 3/IEKTPUYECKON IHEPTHH:
3/1eKTpo00O0pyj0BaHe TI0/ICTaHIIUU
+3/IeKTpOHarpeBaresib

3€PHOTOK
TIOTOYHAsS JTUHMUS

Ykaxure norpeduTesiei 371eKTpUUeCKOH SHePruu:
OJIMHOYHBIM 3JIEKTPOJBUTraTe b

BBITPSIMUATE]Th
+1]eX 10 repepaboTKe JpeBeCHHbI
OCBETHTe/IbHAs JlaMIIa

B KakuX HOpPMATHUBHBIX JOKYMEHTaX COCPeJ0TOUEeHO YCTPOICTBO
3/IEKTPOYCTaHOBOK?
+TIpaBUJia yCTPOUCTBA 37IEKTPOYCTAaHOBOK

CTIPaBOYHUKU UH)KeHepa-3/ieKTprKa
TipaBUia TeXHUKW 6€30MacHOCTU
00BeM ¥ HOPMBI UCTIBITaHUS 371eKTPO0O0pYAOBaHKS

Be3onacHoe NMPOU3BO/JCTBO PadOT B 3/IEKTPOYCTAaHOBKAX OTPa)KeHO B HOPMATHUBHBIX
AOKyMeHTax:
CTpOUTE/IbHbIE HOPMbI U TIPaBUJIA

+MeXXOoTpac/eBble TIpaBUia TeEXHUKU 0€30MacHOCTH B 3/1IEKTPOYCTaHOBKAx
yueOHUKM 10 3/1eKTPOCHa0KeHUIO
3allMTHbIE OTK/IFOYaKI1e YCTPOKUCTBa

O0BbeMbI HCIBITAHUS YTeKTPO00OPYAOBaHUSA OTPAXKeHbI B HOPMAaTHBHBIX
AOKyMeHTaXx:
CTPOWTeJIbHbIE HOPMBI U TIPaBUJIa

yueOHUKM 10 3/1eKTPOCHa0KeHUIO
+00beMbI U HOPMBI UCITBLITAaHUS 3/IEKTPOOOOPYAOBaHUS
SKCIUTyaTalyist 3/1eKTPO/IBUTaTe e

HopmaTuBHasi Harpy3kKa 3j1eKTponoTpeduTesied oTpakeHa B HOPMaTUBHBIX
AOKyMeHTaXx:
TpaBUJia yCTPOUCTBA 3/1EKTPOYCTaHOBOK

TipaBUia TeXHUKW 6€30MacHOCTU
+CTpouTeIbHbIe HOPMBI U TIPaBUJIa
TpaBUia TeXHUUYeCKOW IKCIITyaTal[iu 3/IeKTPOYCTAaHOBOK MOTpebuTereit
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B KakoM HCTOYHHKE COCpe/J0TOUeHbI IPaBu/ia yCTPOMCTBA 3/IEKTPOYyCTaHOBOK,
Me)KOTpac/ieBble MpaBu/ia Mo TeXHHKe 0e30MacHOCTH, MPaBW/Ia TEXHUYECKOM
IKCIUTyaTaluM 3/IeKTPOYCTAaHOBOK MoTpeduTesie?

B CIIPaBOYHUKE MH)XeHepa-3/1eKTpUKa

+B OMO/IMU 37IeKTPUKA
B CTPOMTEJIbHBIX HOpPMaXx U ITpaBH/Iax
B UHCTPYKIUSX 10 SKCIUTyaTallMX 3IEKTPOYCTaHOBOK

YKaxuTte yc/IoBHOe rpauueckoe n3o0paxeHue pa3befuHHUTEIs:
A)—>— B) = >—  B— — ) —

+A)

B)

B)

r)

Kakoe yc/1oBHoe rpaduuecKoe u300pakeHHe MMeeT aBTOMaTHYeCKHI
BBIKJ/IIOUATE/IL?

A)—>— B)—e>— B — N ) —
A)
B)
+B)
r)

Kakoe yc10BHOe rpauueckoe n3o0pakeHre uMeeT KHOMKA C 3aMbIKAHII[UM
KOHTAaKTOM C CaMOBO3BpPaToM?

A—— B—T— B—>— ry——
A)
+b)
B)
D)

Kakoe yc10BHOe rpauueckoe n3o0pakeHrue HMeeT KHOMKA C Pa3MbIKa M
KOHTAaKTOM C CaMOBO3BpPaToM?

A—— B—T— B)—>— ry - —

+A)
b)
B)
I)

Kakoe ycioBHoe rpadguueckoe u3odpakeHre uMeeT CHJIOBOM KOHTAKT MarHUTHOIO
nyckaress?



A== B = N— B)— N — ) — >
A)
+b)
B)
I)

Ykaxure ycs10BHoe rpaduueckoe H300pakeHHe KOHTAaKTOB TEIJIOBOrO peJie:

NP H— T8 ry——

A)
b)
+B)
I)

Kaxkoe H306pa)KeHne HMeeT BCIIOMOraTe/IbHbIl KOHTAKT MAarHUTHOIO HYCKEITEJIH?
A

b

B

+I

Ykaxure yc/10BHOe rpaduueckoe n3odpakeHHe KaTymKH MyCKaTe/Is:
— Y Y
A——=—— B{L I+ B—{|T)

A)
b)
+B)
I)

Ykaxure yci0BHOe rpaduueckoe nu3odpakeHue aKTHBHOT'O COIPOTHB/IEHHSA:

A——— BT+ B """

A)
+b)
B)
I)

Ykaxure yc/10BHOe rpaduueckoe uzodpaxeHue npejoxXpaHuTe I :
— Y Y
A———— B[+ B—]| )

+A)
B)



B)
)

YKakuTe ycs10BHOe rpaduueckoe nzodpaxenue TpexgasHoro rpancopmaropa:

n Q)-8 I 8 (v (e

A)
b)
B)
+I)

Ykakurte yc/10BHoe rpaduueckoe n3odpaxeHue TpaHcopMaTopa ToKa:

Wapsts ecsesae

A)
b)
+B)
I)

Ykaxure yc/10BHOe rpaduueckoe o/fHO/IMHeiHOe H300pakeHHe 0AHO(A3HOTO
Tpancopmaropa:

"D I - -

+A)
b)
B)
I)

Ykaxure yc/10BHOe rpacbnquKoe n306pa>KeHne Tpancopmaropa 110/35/10 kB:

& P

+A)
b)
B)
I)

Ykakure yci0BHoe rpadguueckoe n3odpakeHue TpaHcopMaTopa HanpspKeHUs :

ga



A)
b)
B)
+I)

Tabmuna 3 — Kpurepuu orjeHKH ¢(h)opMHPOBAHHOCTH KOMIETeHIUH

Kop v HauMeHOBaHue Kputepuu oljeHUBaHusI CHOPMUPOBAHHOCTHU
WHMKATOpa JOCTUKEeHUs KOMIeTeHI[UM (YacTH KOMITeTeHI[1H)
KOMIIeTeHLIUA COOTBETCTBYET OLIeHKe «3auTeHO»
(yaCcTH KOMMeTEeHIIUN) 50-100% ot MakcuMaibHOTO Oasia

CTyeHT NpUHUMAaeT aKTUBHOE yYacTHe B X0jie
TIPOBe/IeHHs TaO0PaTOPHBIX 3aHATHH, TTPABU/ILHO
OTBeuaeT Ha MOCTAB/IEHHbIE BOIIPOCHI 110 TeMe, 3HaeT
ob11re cBeZieHuUs 0 KinacCudbUKauu
3JIEKTPOTNTPUEMHHUKOB U TIOTpebuTesnel, Ha 6a30BoM
yPOBHE CIIOCO0€H OCYITeCTBISTh MOHUTOPHHT
TeXHUUECKOT'0 COCTOSTHUSI 060pyj0BaHus
MO/ CTAHLIMH 3/IEKTPUYECKUX CeTeu

N-1nkoc-1 OcyiectsisieT
MOHHUTOPUHT TEXHUYECKOTO
COCTOSIHUSI 000PY/JOBaHUS
MO/ CTAHLMH 3JIEKTPHUUYECKHX
ceTeu

Mopays 2. IIpoMbIiiiieHHbIe, Ce/IbCKOX03ACTBeHHbIe, OBITOBBIE MOTpeduTe u

Bonpocbl 015 cobecedoeaHusi:

1. 306pa3uTh yc/ioBHBbIe rpaduueckrie 0603HaueHHsl CUIOBBIX TpaHC(HOPMAaTOpOB,
ACMHXPOHHBIX JBUraTe/el, aKTUBHBIX COMPOTUB/IEHUM, TPaHC(OPMATOPOB TOKaA.

2. IMoaxkntouuth K TpaHchopmaropy 10/0,4 kB uepe3 KOMMyTallMOHHbIE arirapaThbl
oHO(a3HbIX U Tpex(da3HbIX MOTpedbuTee.
N306pa3uTh KOHTYPhI TOKOB uepe3 ofHO(ha3Hbie Harpy3KHu.
PacueT TOKOB 0iHO()a3HOM HArpy3KH.
306pa3nTh KOHTYPhI TOKOB B Tpex(a3HOl Harpyske.
[TpuHLUT paboThl ACHHXPOHHOTO JIBUTATe/Isl.
YrpoleHHbIM pacyeT TOKOB 3/IeKTPOJBUraTe/Isl.
Yrto Takoe KO3 PULIMeHT MOIIHOCTH?
. Kak BbIUMC/IUTE COS () IO aKTUBHOW U PEAKTUBHOW MOLL[HOCTSIM?

10.Kak wu3MeHsieTCsi COOTHOIIEHWe AaKTMBHOW UM TIOJIHOM MOIIHOCTeU IpU
yBeJINUeHu! Cos @7

11.Kak u3mMeHsieTcsl TOK B C€TU TPU YBeJTUUeHUU COS (7

12.KaK BBIYMC/IUTH COS (@ IO IIOKa3aHUAM BaTTMETPOBBLIX U TOKOM3MEpPUTE/IbHbIX
KJierem?

13.Kak pacnoJsiararorcsi BeKTOPbl TOKOB KOHZI€EHCAaTOPHOW YCTaHOBKHA OTHOCHUTEJIBHO
BEKTOPOB HampsyKeHuu?

14.ITosicHUTH TeOpeMy KOCMHYCOB 10 CTOPOHAaM TpeyroJibHUKa a,b,C.

15.KaK c/10)kuTh BEKTOPbI TOKOB BYX (Da3, Mo KaKOMY MpaBUIy?

16.Kak C/10)kKUTb BEKTOPbI TOKOB B 4-X IPOBOJax?

17.Kakoii TOK IpoTeKaeT B HYJ/IeBOM IIPOBO/Ie TIPU 00pbiBe OiHOU U3 ¢ha3?
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18.B Kakux euHULIAX U3MEPSIeTCS] CBETOBOM MOTOK?

19.ITouemy Ha/muve pTyTU OTHOCAT K OTPULIATe/IbHBIM I10Ka3aTessim?
20.Kak paccuMtarh KOJMUECTBO 37IeKTPO3HEPIuH, MoTpedsiseMoe 1aMIio?
21.YTo Takoe KO3(phULIMEeHT Cpe/iHel 3arpy3Ku?

22.J1711 yero UCIoOAb3yHTCH AUMMEpPBI?

23.IloueMy yBe/MUMBAIOTCA SKCIUTyaTal[MOHHbIE pacxXOoAbl TpU YBeJWUYEHUHU

HarpsUKeHUs Ha TIpUeMHUKax?

24.HpI/I HCITI0/Ib30BAHWUM 3JIEKTPOHHOI'O OanacTta B KakKux Aradlla30HaX [OITyCKaeTCA

V3MeHeHYe HallpsyKeHus?

25./Ins1 uyero mocC/eOBaTeNIbHO C JIFOMUHECLIEHTHBIMU JlaMIlaMU BKJIFOUAeTCs

bamtact?
26.B Kakux eMHULIAX U3MEPSIeTCS SHEPIUs?
27.Kakasi TerioTBOpHasi CrioCOOHOCTh YC/IOBHOTO TOTLIMBA?
28. /07151 uero Hy>kKHbI TeTI0Bble KO3((ULMEeHTbI HATYPaIbHOIO TOT/IMBA?
29.CkonbKo KBT-yacoB 3kBMBajieHTHO 1 ['vrakanopuu Teruia?
30.Kakol MeTo/, 3/IeKTpPUUECKOr0 HarpeBa UCTO/Ib3yeTC s Yallle BCero?
31.UeM oT/IM9aeTCst IeYHOM TpaHC(hOpMaTop OT 00BIYHOTO?

TectupoBanue (TCk, TCn)

Bbibepume 00uH npasu/bHbIll 6ApUAHM omeema:
BbICOKOYACTOTHbIE HarpeBaTe/ I UCMO/Ib3YIOT JJIs:
oborpeBa rnomelreHui

HarpeBa BOJIbI

TIO/TyYeHHs1 MHPPAKPACHOTO U3/TyUeHHUSI

+ 3aKa/IKi MeTa/TMYeCKUX JleTaiei

Kakue u3/jie/iusi MOXXHO CBapUBaTh TOKAMHU BbICOKOHM YaCTOThI?
W37ienus U3 CTeKksa

JINCTOBOU MeTasll

JlepeBsiHHbIe U3/e/usl

+Ha/lyBHbIe UT'PYILKU

Bbi0epuTe npenMyIiecTBa BbICOKOUYAaCTOTHOI'0 HarpeBa:
JJIUTeJILHOCTB IpoLjecca

JOCTMKUMOCTD TOJIBKO OTIpeZie/IeHHbIX TeMIepaTyp
+BO3MO>KHOCTb UCII0/Ib30BaHUS pa3/IMuHbIX aTMoc(hep U BaKyyma
CJI0’KHOCTb U3TOTOBJIEHUS

BuxpeBoil MHAYKIJMOHHbIM HarpeBaTe/b HUCIO0/Ib3yeTCs AJIs:
oborpeBa romerreHui

+ Harpesa BO/IbI

3aKa/IMBaHus JeTajen

CBapUBaHUs JieTajien

Kakoi Ten/ioHoCHTe/Ib He/Ib3s HCII0/Ib30BaTh B BHXP€BbIX HHAYKIIUOHHbIX
10



Harpesareasax?
BOAY

aHTU(pU3
MacJj10

+ map

MoiijHoCTh caMopery/Mpymoieicsa HarpeBareabHou ieHThI HE 3aBucHT OT:
JITUHBI JIEHTbI

+ MCTOYHUKA MUTAHUS TIepeMeHHbIM TOKOM

TeMIlepaTypbl OKpY>Kalollle cpe/ibl

No/IBeJeHHOT'0 HaMNpsDKeHUs

Camoperyupymrouiy1o Harpesare/ibHYy10 ieHTy HE pekomMeHayeTCsi IpUMEHATH i
oborpena:

BO/IOIIPOBO/,0B

ra3orpoBO/iOB

+I10J10B

BO/ZJOCTOKOB

Yro npe/craBiisieT co0oii TerioHarpeBaresib IloranmoBa?
+BOZITHOM 11eHTPOOEeKHBIN HAaCOC C pacIIupUTeIeM
M30/IMPOBAHHYI0 TPYOY C HUXPOMOBBIM ITPOBOZIOM
M30/IMPOBAaHHYI0 TPYOY C MeJHbBIM MPOBO/[OM

yuacTOK TPYOBI C MOHWKAIOLIMM TpaHC(HOPMaTOpoOM

Ha KakKo# U3 BeKTOPHBIX JjMarpaMM O0TPa)keHO B3aUMHO€e Pacio/io)keHue BeKTOPOB
HamnpsHKeHUU ¥ TOKOB B Tpex()a3HOM HarpeBareJie?

A)
b)
+B)
I)

Kakue MCTOYHHUKM OCBelleHHUS ABJISIOTCA NepCrneKTUBHbBIMU?
PTYTHBIE JIaMIIbI

JlaMITbl HaKa/IMBaHWs Ma/IOW MOII[HOCTH

JIIOMUHECLIEHTHBIe JIaMIIbI

+CBeTOAUOAHBIE JTAMITbI
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Haubo/b111ee pacnipocTpaHeHHe B HAPOAHOM X0351iiCTBe HAaXOAAT MPUMeHeHue:
+aCHUHXPOHHbIE [IBUTaTeIM C KOPOTKO3aMKHYTbIM POTOPOM

CUHXDPOHHbIE JBUTaTeN

JIBUTaTe/IN MOCTOSTHHOTO TOKA

ACUHXPOHHbIE 3/IeKTPO/IBUraTeM C (pa3HbIM POTOPOM

Yaiie Bcero aCHHXpPOHHbIE JBUTAaTe/TH UCIO0/Ib3YIOT JAJIs:
+TIpeoOpa3oBaHus 3/IEKTPUUECKON SHEPTHH B MEXaHHUUECKYIO
oborpesa romerrieHui

BbIPAaOOTKU 37IEKTPO3HEPTUH

TIPUMEHEHHsT B aBTOMOOM/IAX

CuHXpOHHBbIE FreHepaTopbl IPUMEHSIOT JJIf:
npeoOpa3oBaHus SHEPrUM M1apa B 3/1eKTPO3HEPI U0

+Tipeobpa3oBaHusl MeXaHUUYeCKOUW SHePruu B 3/IeKTPUUECKYIO
BbIpaOOTKU ropsiueit Bozibl
BbIPaOOTKU peaKTUBHOW MOILIHOCTU

CI/IHXPOHHbIe KOMIT€EHCATOPbI IPDUMEHAROT JIA:
BpallieHrda MeXdHHM3MOB

BbIPaOOTKM aKTHBHOM MOIITHOCTH
+ pery/MpoBaHusl HalPsDKeHUs B y3Jie Harpy3Ku
KOMTIeHCaluy W30bITOYHON aKTUBHOM SHEPTur

Ykaxure 3akoH OMa /15l TO/THOM 1[eNU NMepeMeHHOr0 ToKa:

IHAF = U/RHAF
IHAF = U/ZHAF
IHAF = U/XHAF

+1Igar = U /(ZBu + Zuar)

ITo Kakoii (popmysie B IKCIUTyaTalliHd BbIUMC/IAETCS AKTUBHOE CONPOTHB/IEHHE
NPOBOAHUKA?

+Rpp = Ro Lip

Rrp = p Lpp /Frip

Rrp = p Inp

Rrp = p Unp

ITo Kako# (popmyJie BBIUUC/ISIETCA PeaKTUBHOE CONMPOTHUB/IeHHe IPOBOAHUKA?

Xnp = p Inp

Xnp = p Lop /Frp
+Xnp = Xo Lip
Xnp = p Unp
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ITo Kakoii (popmy/ie BLIUMC/ISETCSA MO/THOE CONMPOTHUB/IeHHE MPOBOAHUKA?
Znp = p Inp

Znp = p Lop /Frip

Znp = (Ro + Xo )Lnp

+7mp = VRS + XL

ITo xakon (l)OpMyJIe BbIUUCUTIAECTCA VIO AAb IOIIE€EPEYHOro CedeHus l'[pOBO/:[HI/IKa?
FHP — 7 R

FHP =D 2 /2

+FHP =D 2 /4

FHP — D

Kak u3sMeHsieTcsl AONYCTUMbIN TOK NMPOBOJA NPHU yBe/IMUeHUH CevyeHHsl PoBoja?
He U3MeHseTCs

+yBe/IMuMBaeTCs
yMeHbLIaeTCs
3aBUCUT OT MaTepuasa

JonycTumas TemnepaTrypa HeM30JIMPOBAaHHOI0 MPOBO/ia IMHUM J/IeKTponepeAadyu
paBHa:

50°C

60°C

+70°C

80°C

Kakasi MOILIHOCTB Bbl/le/isieTCS B MPOBOJHUKeE MPU NPOTEeKaHWH M0 HeMy ToOKa?
peakTHBHast

I1oJ/IHad
UH/JYKTHBHAasi
+aKTHUBHaA4d

Kak BBIYHC/IUTH MOLIHOCTD, BbI/ie/IsieMYyI0 B IPOBOJHHMKE CONPOTHUBIeHHeM R npu
NPOTeKaHUM TOKa?

+P=RP
S=UR
Q=RI
p=A+RI

CyTtouHble rpadyiky moTped/ieHUs AaKTUBHOM HEPruH C MPHUB/IeYeHHEeM
COBpeMeHHbIX MPUOOPOB CTPOSITCA MO:
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amriepMeTpaM, MOK/IF0UeHHbIM K TpaHC(opmMaTopaM TOoKa
CUueTYMKaM aKTUBHOW SHEPruM U yacam

+ npoduio nMoTpebieHHOM aKTUBHOW SHEPTUU B TeueHHe CYyTOK
amriepMeTpaM U BOJIbTMETPaM OJJHOBPEMEHHO

I"'opoBoii rpaduk moTped/1eHNs 3/1eKTPOIHEPTUH HEOOXOAUM JIJIsA:
orpejie/ieHUs CpeiHeN Harpys3Ku

+ orpeiesieHUs KOJIM4eCTBa NMOTpeb/ieHHOW SHePruu 3a Tof
orpejeneHUss MaKCUMa/lbHOM Harpy3Ku

orpejeneH’s MUHUMabHOW Harpy3Ku

YTo He 0OTHOCHUTCA K MOKa3aTe/ I KauecTBa 3/IeKTPO3Hepruu?
OTK/IOHEHHE YaCTOThI U HATIpSDKeHUS

+110Tepsi HalpsDKeHUs

HeCHMMEeTpUsI HallpsDKeHHs

HeCHHYCOU/alTbHOCTb HAIlPsLKEeHUsI

Kakum o0pa3om BbIuuc/siercsa K03 unreHT no HanpspkeHUIO 00paTHOM

noc/1ei0BaTe/IbHOCTH?
K,, =22 100%
DA3
K,, = Y, 100%
+ UHOM
U

~
|

U2 = ﬁloo%

YTo Takoe OTK/IOHEHHE HaNPSDKeHUs?

Pa3HOCTh MeX/1y MaKCUMaJ/IbHbIM ¥ MUHHUMAaJ/TbHBIM HaMpsDKeHUSMU

+Pa3HOCTh MEX/y AeNCTBUTEbHBIM Y HOMUHABHBIM HATIPSKEHUSIMU Y TIOTPeOUTe IS
Pa3HOCTh MEX/y HalpsDKeHUsIMU B Hayasle U B KOHIIEe yJacTKa CeTH

Pa3HOCTh MeXX/y HOMMHA/IbHBIM HarpsbKeHHeM W HallpsbKeHHeM Ha BBIXOjle Y
TpaHcdopMaTopa

ABTOMaTHYeCKHM yNpaB/IAIOT HaPy)XKHBIM OCBellleHHUeM 110 [lapaMeTpam:
+ OCBELLEHHOCTb

IIPOTSKEHHOCTh JIMHUU OCBEILleHUs

BJ/IQ&’KHOCTBb BO3/1yXa

KOJINUeCTBO CBETU/ILHUKOB

B ueMm npeumyIiecTBO CBeTOAUOAHBIX JIAMII?
y100CTBO MOHTaXka

cabasi MexaHUuecKasi TPOYHOCTh

+Masoe noTpebieHre SHePrun

HeOO0bILION CPOK CITy>KOBI
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UTo nmpoucxo uT NMPH HEIKOHOMHOM pacxo/ie 3/1eKTPO3Heprum?
+yBe/IMUMBAIOTCS TOTEePH SHEePIUM B CeTAX

CHWKAKOTCS TIOTEPU MOIIIHOCTU B CETSX

CHIKAKOTCS TIOTEPU HaTlpsKeHUs

9KOHOMUTCSI TOTJIMBO Ha 3/IeKTPOCTAHLUSAX

Kakue BH/IbI 3HePruy MO>XKHO 3KOHOMHTD B CHCTeMaX 3/IeKTPOCHA0)KeHUs1?
+3/71eKTPUUECKYIO

TETJIOBYO

CBETOBYIO

MeXaHUUeCKYH

B Kakux efMHULIAX U3MepPAeTCs aKTUBHAs YJIeKTpUyecKas SHeprus?
KBA

KBT

+kBT1'u

KBA-u

B Kakux efMHUIIAX U3MepsAeTCA Teli0Basi JHeprus?
kKBA

Bt

+I'urakanopusix (I'kan)

kKBAp

Kakumvu npudopamMu u3MepsieTcs akKTUBHAsI 31eKTPO3Heprus?
amriepMeTpaMy U BOJIbTMETPaMu

+CUeTYMKaMu aKTUBHOM SHEPIUM

BaTTMeTpaMH

CYeTUMKaMU peaKTMBHOU SHepruu

KakoBbI MyTH CHI)KeHHS Pacxo/a 3/IeKTPOHePrui Ha OCBellleHue B ObITy?
OKpacKa MOMeIleHU B TeMHbIe TOHa

+HCM0J/Ib30BaHKE CBETOAUOJHBIX JIaMIT

OZIHOBPEMEHHOe BKJ/II0UeHue 3-X JlaM B JIFOCTPax

WCTI0/Tb30BaHKe JlaMIT HaKa/IMBaHUs [i/1s1 o0orpeBa

UTo yBe/iMUMBaeT pacxoj 3/1eKTPO3HEPruM Ha OCBeleHHe JTeCTHUYHBIX K/IeTOK?
+BKJ/IFOUEHMEe OCBeLeHUsI OT OJHOTO BBIK/TIOUaTe IS

1ocJieJoBaTeIbHOE BK/IFOUEHHUe 2-X JIaMIT HaKa/IMBaHUsI

NIpUMEeHEeHNEe KHOMOUHBIX BBIK/IFOUATe el C pejie BpeMeH!

BKJ/IFOUEHME OCBeLeHUs OT JaTYMKOB [IBUKEHUS

Yem pocTHUraeTCsa CHHKEHHe pacxo/a 3/1eKTPO3Hepruy Ha Hapy)KHoe oCBeljeHue?
npuMeHeHue jami [PJI
+IIpUMeHeHHe CBeTOAVOAHbIX CBETUIbHUKOB
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PY4YHOeE yTpaB/ieHUe Hapy>KHbIM OCBeLeHUEM
yBeJIMUeHue CeueHus: MPOBO/IOB B CETSIX OCBELLeHUs

CHmKeHHe pacxojia Y/IeKTPOIHePruM B MPOU3BO/ACTBEHHBIX MMOMEI[eHUSIX BO3MOKHO
myTeMm:

+OTK/IFOUeHUsI 3/IeKTPOJBUTaTe ell, paboTaroIMX Ha X0JIOCTOM XOAY

TIpUMeHeHUS JTaMIT HaKa/TMBaHUs B OO/BIIIMHCTBE MTOMeIT|eHUH

TIPUMeHEeHUS TOJILKO 00I11ero OCBelleHus

BKJ/IFOUEHUsI HarpeBaTe/iell B Yachl MaKCMMa/IbHOW Harpy3Ky SHEProCUCTEMBI

Kak CHU3UTH pacxo/ 3/IeKTPOHepruu AJisi OTOIVIEHUs MOMeLleHun?
+TIpUMeHUTh 000rpeBaeMble T0JIbI

PaCIIMPUTB IIJIOLIAaAW OKOHHBIX TIPOEMOB

yCTaHOBUTH CUETUMKM Pacxoza Tervia

YBEJIMUUTH KOJTMUeCTBO OaTapeil OTOTI/IeHUsT

Kakue 371ementsl HE BXoaAT B OBITOBOII aBTOMaTHYeCKHI BBIK/TIOUYATE/Ib?
+ 3/1IEKTPOMArHuT BK/IHOUEHUS

57IEKTPOMAarHUTHBIN pacCLienuTe b

TeIJIOBOU pacLieUTeb

OTKJ/IFOUArOLLIMe TIPY>KUHbI

O/IeKTPOMarHUTHBIN pacuenure/ib AelCTByeT M0 NPUHIUIY:

TIPU CHATHUU KPBILLIKA aBTOMATa [IelCTBYeT Ha CepAeYHUK

+TIpY MIPOTeKaHWH OOMBILINX TOKOB CeP/IeYHUK BTSITHBAETCS B KaTYILKY
TEeTIOBOW paciienuTesib NPy U3rubaHuy Ha)KUMaeT Ha CepZeuHuK
cpabaTbiBaeT OT 3/IeKTPOIUHAMUYEeCKUX YCUIAN

KakoBo BpemMs O0TK/II0UEeHHsI aBTOMAaTa 3/IeKTPOMarHUTHBIM paclenuresieM?
HECKOJIbKO CEeKYH/

+0,04-0,08 c

1c

3aBHUCHUT OT Harpy3Ku

Tok cpabaTbIBaHUs Y/IEKTPOMArHUTHOTO PacClienuTe /A 3aBUCHUT OT:

CeueHus TIPOBO/Ia PACLIETTATEIS

HOMMHA/TbHOT'O0 TOKa KOHTAaKTOB aBTOMaTa

TOKa TIOTpeOuTe ISt

+TIpOM3BeIeHUS UMC/Ia BUTKOB Ha TOK

IIpu npoBepKe 3/IeKTP000OPYAOBaHHSA HA 3/IEKTPOANHAMHYECKYH CTOMKOCTD
YUYHUTBIBAKOT:

yCTaHOBUBLLIMMCA TOK K3

MaKCHMMaJIbHbIM TOK Harpy3Ku

+ynapHbli TOK K3

TeproUUeCKYH0 COCTaBIIAOYI0 ToKa K3
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KBapiieBblil 1eCOK B IM0/IOCTH Mpe0XPaHUTe I 3achINaeTcs AJIs:
+o0sierueHus raiieHust Jyry NPy pa3pbiBe TOKa

KOHTPOJIS LIeJIOCTU TIpeJj0OXpaHuTeIs

OXJIa)KAEeHUsI KOHTaKTOB

CUTHanM3aluu cpabaTbiBaHUs

Ten/10Bo# pacuenure/ib JeCTBYeT M0 MPUHIIMITY:

M3MeHeHMs TI0JI0XKEeHUsI Cep/leUHMKa B KaTYIIIKe IMPY ITPOTeKaHUH TOKa
+u3rubaHus OUMeTa/VIMUeCKOU IJIaCTUHBI

yIJIMHEHHsI OHOPO/IHOM TIJIACTUHBI TIPU HarpeBe

HarpeBa KOHTaKTHOM CHCTEMBbI

Kakoii BUji iMeeT XapaKTepHCTHKA TeIlJIOBOr0 pacuenureisi?
TIPSIMOJIMHEeHast 3aBUCUMOCTD OT TIPOTEeKaroL[ero ToKa
CTyTeHYaTbld BUJ

obOpaTHO3aBHCHMast OT JIFOOOT0 TOKa MOTpebuTess
+o0paTHO3aBUCHMasi OT TOKa, IMPEBBIIIAIOIIEr0 HOMUHAIBHBIN TOK

Ha uTo Bo3/eliCTByeT Tel/I0BOM paciienure/ib B aBTOMaTU4eCKOM BbIK/II0UaTesie?
HEIOoCpe/ICTBEHHO Ha KOHTAaKTHYIO CUCTEMY

+Ha cucTeMy CBOOOJHOTO paciieryieHust
Ha 3JIeKTPOMarHUTHbBIA pacLenuTe b
Ha OTKJ/IFOYAOIIY0 MPY>XUHY

ToK cpabaTbIBaHHsA TEIUVIOBOT'0 PACHeNUTe/IA OTCTPAUBAETCS OT:
TOKa ofHOoda3Horo K3

TOKa MUHUMa/IbHOUW Harpy3Ku

ITyCKOBOT'O TOKAa JIBUTaTeJIs

+ MaKCMMaJ/IbHOTO pabouero Toka JTMHUU

ABTOMaTHYeCKHe BBIK/II0YATe/IH yCTAaHAB/IMBAKT B CeTAX /AJIA:
+ KOMMYTaLMM TOKOB Harpy3Ky U TOKOB KOPOTKUX 3aMbIKaHUM
OTKJ/IFOUeHHS [IPU UCUe3HOBEHUM HarlpsHKeHUs!

Cpe3aHus BOJIH MepeHarnpsykKeHun

JIMCTAHLIMOHHOIO YIIpaB/IeHUs] Harpy3Kou

Jlyroracure/ibHble pelieTKU B aBTOMAaTax yCTaHAB/IUBAKOTCA JIA:
HUCK/IFOYeHUS e/leHUs AyrU Ha Y4aCTKHU

MPOYHOCTH JyrOoracuTeIbHOW KaMepbl

+ yCKOpeHMs ralieHus Ayru

HWCK/TFOYeHUs I0ABJ/IEHUS AYyTU

PyuHble MarHUTHbIE NyCKaTe/Iu NpeJHa3Ha4YeHbl JJIf:
OTK/TIFOUeHHS KOPOTKUX 3aMbIKaHUM
JMCTAHLIMOHHOIO yTpaB/ieHUs1 aCUHXPOHHBIMY JIBUTaTe/ISIMU
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3alUTHI OT NepeHarnpsKeHUN
+MeCTHOI'0 YIpaB/IeHUs Y 3allUThl OT Nleperpy30K ABUraTesst

Kak u3MepuTh TOK Yepe3 KaTyIIKy MarHUTHOT'0 MyCKaTe/isi B CpadoTaBiieM
COCTOSTHHUHU?

OMMETPOM

BK/IFOUEHMEM €MKOCTH, KOMITEHCUPYIOLLeU UHIYKTUBHOE CONMPOTUBJ/IEHUE

10 U3MEPEeHHOMY TOKY ¥ HOMHUHA/IbHOMY HarlpsyKeHURO

+110 U3MEepPeHHOMY HarpsiyKeHUI0 Ha KaTyIlIKe Y 10 TOKY, IMPOoTeKaroleMy yepe3 KaTyIIKy

ITo Kako# (popMy/ie MO)KHO BBIUUC/IUTH TOK Uepe3 KaTylIKy MarHUTHOIO
nyckaress?

Ixkat = U/Rkar

Ikar = jWkar

Ly =U /R yr

+I = U/Zkat

Kak u3MeHHMTCs Be/IMUMHA TOKA B KaTylIKe MarHUTHOI'0 IyCKaTeJis, eC/Ii BMeCTO
nepeMeHHOro HanpsbkeHus 220 B K Hel MOJK/IIOUUTH MOCTOAHHOE HaNpPsDKeHHe
220 B?

He U3MEHUTCS

+yBe/IMUUTCA

YMEHBLLUTCS

TOK He Oy/ieT mpoTeKaTh

B MarHUTHO¥ CHCTeMe MyCKaTe/isi KOPOTK03aMKHYThIH BUTOK yCTaHAB/IMBAETCs
A

+ycTpaHeHus1 BUbpaiuu

yYMEeHBIIIeHUS] HarpeBa

yBeJINUeHUss MarHUTHOT'O TIOTOKA

y100CTBa KperyieHUs KaTyIIK!

B cxeme ynpaB/ieHUs IyCcKaTe/eM IPUMEeHAIT BCIIOMOrarTe/ibHble KOHTAKTBI JIJIf:
TIOZIK/TFOUEHUS KaTYLLIKU [10/] HallpsKeHne

AyOMMpOBaHUS CU/IOBBIX KOHTAKTOB

LIYHTUPOBAaHUA KHONKU «CTOI»

+ IIYHTUPOBAaHUS KHOMKHU «[Iyck»

KakoB0O 0CHOBHOe Ha3HaueHHe MAarHUTHOrO MMycKaress?
yrpaB/ieHrue aKTUBHOW Harpy3KOou

+ yrnpaB/ieHVue aCUHXPOHHBIMU 3/1eKTPO/BUTaTe/ISIMUA
nybsiMpoBaHre aBTOMATOB

yrpaBjieHue T00bIMU 3/1IeKTPO/IBUTaTe/SIMU

ITocnie oTK/IIOUEHMSA NUTaHud, MoJABEJE€HHOI0 K KaTyllIKe, IYCKAdT€e/1b Pd3pbIBA€T
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CUJIOBbIe KOHTAKTHI MO/} JeliCTBUEM:

MacChl CepJieuHrKa

3J1IeKTPOJUHAMUYECKUX YCUTUN
KOPOTKO3aMKHYTOI'O BUTKA

+TIpe/iBapyUTe/IbHO CXKaThIX BO3BPATHBIX IIPY>KHUH

PsapoM ¢ myckaTesieM yCTaHAB/IMBAKT TeIJIOBOe peJie JJIf:
KOMIIeHCallMy TeMIepaTypPHbIX U3MeHeHUH B KaTyllKe

OTK/TFOUeHHUS KaTyLIKU PU WCUe3HOBEHUU MTUTaHUS
+OTKJ/IFOUEeHUS KaTYLLIKU TIPYU [eperpyskax JABuraTerist
YMEeHBbLLIEeHUs CONIPOTHBIIEHUS KaTYLLIKU

TenoBoe pe/ie HarpeBaeTcCHd 3a CUeT:
Terviornepeaaun OT KaTyLIKU
Tervionepeaaun OT CcepAedyHrKd
+IIpOTeKaHUsI TOKOB 3JIEKTPOBUTATE IS
MMpOTEKdaHUSA YdCTHU TOKOB 3JIEKTPO/BUTATEJIA

Kakue 371eMeHTbI_He BXOJAT B COCTAB TeIUIOBOe peJie?
HarpeBaTe/Iu

OMMeTa/UTnuecKye I1IaCTUHBI

+ 3/IeMeHTHI 3aMBIKAIOIIMX KOHTAKTOB

3JIEMEHTBI U3 Pa3MBIKAIOIINX KOHTAKTOB

BumMera/inuecKasi IJIaCTHHA M3rudaeTcs 3a Cyer:
TIPUTATMBAHUA K KaTyIlIKe [TyCcKaTess

pa3HbIX TOKOB B (pa3ax JBUraress

pasHbIX TeMIlepaTyp [BYX MeTa/lJIOB

+pa3HbIX KO3()PULIMEHTOB TeMIepaTypHOro YAJIMHEHUS] METaJl/IOB

Yem U3MepsAeTCA TOK y MOTPedUTE Is1 MOIHOCTHI0 10 40 KBT nNpu HanpsHDKeHUH
380 B B 3xkcruryaranuu?

aMmIriepMeTpomM

TepeHOCHBIM TpaHC(OPMaTOPOM TOKa C aMIlepMeTPOM

HeOOJIBIITM TI0 BeJIMUKMHE COTIPOTUB/IEHHEM U BOJTbTMETPOM
+TOKOM3MepUTe/IbHbIMU KJleljaMu

Kakoi 3/1eMeHT aCHHXPOHHOT'0 JBUraTe/Isl C03/|aeT BPAlaloIeecss MarHUTHOe
noJe?

+cTaTop ¢ 0OMOTKO#

poTOp C 0OMOTKOM

TIO/IIITUITHUKOBBIE IIIUATEI

byHIaMeHT

OOMOTKM cTaTOpa CABUTralT B NpocTpaHcTBe Ha 120 rpagycoB jjis:
+ co3paHusl TpeMsi 0OMOTKaMy Bpalllaroll[erocsi MarHUTHOTO TIOJIS
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ya06cTBa pa3melrieHUs 00MOTOK
BO3MOYKHOCTH IMUTAaHUS 0OMOTKH CTaTopa OT JIByX (a3
BO3MOYXHOCTH UX TI0C/Ie[JOBAaTETbHOTO BKTIOUEHUS

ITo Kakoii cxeme HE coeiHAIOT 00MOTKH cTaropa Tpex{a3Horo
3JIeKTpOo/BUrarTesis?

TPeyroJIbHUK

JIBOUHas1 3Be3/1a

3Be3za

+ OTKPBITBIA TPEYTOJIbHUK

ITo kakoii u3 (hopMyJ1 BBIYHUC/IAETCS AaKTHUBHAasi MOLIHOCTh, MOTpedisgemMas
3/IeKTPOABHUraTe/IeM U3 CeTH?

Pi=M:w

P; = P2 cosp

P1 = P> cosp n

+P; = PJ/n

Tab6iuna 4 — Kpurepuu oreHKu copMHUPOBAaHHOCTH KOMIIETEeHI[UH
Kop 1 HaumeHOBaHUe Kputepun orjeHMBaHNS CPOPMHUPOBAHHOCTH

VH/MKAaTOpa [JOCTU)XXEeHUsI KOMIIeTeHUUU (4aCTh KOMITETEHLIUN)
KOMITeTeHL[UH COOTBETCTBYET OLIEHKe «3auTeHO»

(4aCcTH KOMIMETEeHIIUN) 50-100% ot MakcumabHOTO Oasia

N-1nkoc-1 Ocyiectsisier
MOHHUTOPUHI TEXHUYECKOTO
COCTOSIHUSI 000pY/JOBaHUS
MO/ CTAHLMH 3JIEKTPHUYECKHX
ceTeu

o0111e cBeJieHUsT O IPOMBIIILJIEHHBIX,

5JIEKTPUYECKUX CeTer

CTyJeHT NpyHMMaeT aKTUBHOE yuacThe B XOJie
TIpoBe/ieHUst 1abopaTOPHBIX 3aHITUM, TPABUILHO
OTBeYaeT Ha ITOCTaB/IeHHbIe BOIIPOCHI I10 TeMe, 3HaeT

Ce/IbCKOXO03SIMCTBEHHBIX U OBITOBBIX MMOTPeOUTE/IAX, HA
6a30BOM ypoBHe CII0COOeH OCyIIeCTB/IATh MOHUTOPUHT
TEeXHAUYECKOT0 COCTOSTHUS 000PYZ0BaHUS TTOACTAHIAH

Mopayb 3. MeponpusiTusi 110 3HeprocéepexeHunIo

Bonpocbl 015 cobecedoeaHusi:

1. Ha3HaueHre MarHUTHOTO MyCKaTeJIs.

2. Tlpuniun paboThl KOPOTKO3aMKHYTOT'O BUTKA.
3. BbIOOp MarHUTHBIX MyCKaTese.

4. HasHaueHne U TIpUHIUN paboTel TeruioBoro pesie. CoBMellleHue

XapaKTePUCTUKH C TTYCKOBBIM TOKOM 3JIEKTPO/[BUTATeISI.
5. [Touemy TerioBbIe pesie HEO6XOUMO yCTaHAaB/IMBATh B Tpex ¢a3ax?
6. Korza ncrosib3ytoT py4Hble mycKaTeau?
7. UTo Takoe MpO3BOHKa Kabes?
8. Kak BbIT/IAAST CXeMbl IIPO3BOHKM Kabest 6baTapeiKoii 1 1aMrioi?
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TectupoBanue (TCk, TCn)

Bbibepume 00uH Npagu/ibHbIll 6APUAHM:
Kak n3mepsieTcsi TOK y norpeduresis 000it momgHocT Ha 380 B B s3kcrutyararumn?
amIiepMeTpoM

TpaHC(OPMATOPOM TOKa C aMIIepMEeTPOM
HeOO0IBIIKM T10 BeJTMUMHE COMIPOTUB/IEHHEM U BOJIBTMETPOM
+TOKOHM3MEPHUTE/TbHBIMU KJTeljaMu

B TpaHc¢opMaTOpHOM NMyHKTE yCTAaHAB/IMBAKOT TPaHC(OpPMaTOpPhbl TOKA AJISA:
TIO/IK/IFOUEHUS TTIePEeHOCHBIX JIaMIT

MOAK/IFOYEeHWA BOJIbTMETPA
+T0AK/TFOYE€HUS] TOKOBBIX 00MOTOK CUETUHKOB
N30/IA11MY BTOPUYHBIX HEHEﬁ OT MMepBUYHbIX

K uemy noakrouaroTcs B cersax 10 KB aABe BTopuuyHbIe 00MOTKH TpaHcopMaTopoB
TOKa?
006e 0OMOTKM MOAK/IIOUAIOTCS K U3MepUTeIbHbIM TIprubopam

+0/[Ha TIOJK/TFOYAETCS K U3MEpPUTETbHBIM IIpUOopaM, a BTOpas K LeNsiM peieiHOM
3aIUThI

00MOTKH IyO/IUPYIOT APYT ApyTa /sl HAJeKHOCTH

00e 0OMOTKM MOJK/TIOUAIOTCS K IeTIsiM pPesIelHOM 3all[UThI

ITouemy Henb3sl pa3MbIKaTh BTOPUYHYIO Iienb TPpaHcopMaTopa ToKa?
M3MepuTe/ibHbIe PUOO0PHI AayT HellpaBU/IbHbIe MTOKa3aHus

TIOBPeAUTCS U30JISILUSI MeXKIy 0OMOTKaMu
+1ieperpeeTcsi MarHUTOIIPOBOJ,
HapyLINUTCS LieMb 3a3eMJ/IeHUs]

Kakoii MarHuTHbIA MOTOK MPOXOAHUT 10 MAarHUTOIIPOBO/ly IPHU HOPMAa/ILHOM pabdoTe
TpaHcdopmarTopa Toka?

TIOTOK, CO3/laBaeMblii TepBUYHOM 0OMOTKOM

TIOTOK, CO3/laBaeMblii BTOPUUHOM 0OMOTKOM

CyMMa MOTOKOB MIePBUYHON Y BTOPUYHON 0OMOTOK

+Dpa3HOCTh MOTOKOB MePBUYHON Y BTOPUUHON 0OMOTOK

Kakoe conpoTHB/IeHHe MO)XHO NMO/JK/JIIUYUTH K TpaHchopmarTopy TokKa 10 kB ¢
AonmycTuMon Harpy3kou 15 BA?
0,2 Om

1 Om
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0,5 Om
+0,6 Om

Kakoe conpoTHB/IeHHe M0)XHO MO/JK/JIIUUTH K TpaHcdopmaropy Toka 0,66 KB c
AOMYCTUMOM Harpy3kou 5 BA?

+0,2 Om

1 Om

0,5 Om

0,6 Om

Kako# K/1acCc TOUHOCTH J0/DKHBI UMeTh TPaHC()OpMaTopbl TOKA B LieNnsix
usMepeHus?

+0,5

1

3

10

BropuuHasi 00MoTKa TpaHCc(opMaTOpPOB TOKA 3a3eMJISIeTCH JJIA:
yBeJINUeHUsI CeueHUsl IPOBO/IOB

+ CHWKeHUS HampshKeHUs! IPUKOCHOBEHUs TPU TIOBPEXX/|@HU U U30JISLIN MEXY
oOMOTKamMu

TIPOBEPKU M30JISALIMK MeXy 0OMOTKaMU

Ge3oracHOro MPUKOCHOBeHUsI K rpubopam rpu HopMasibHOW paboTe

BcrpoeHHble TpaHC(oOpMaTOphI TOKA Pacrio/iaraloTcs Ha:
HU3KOBOJIBTHBIX BBO/IaX TPaHC(OpPMaTOpOB

+BBICOKOBOJILTHBIX BBO/IaX TPaHC(OPMaTOPOB U BHIK/TIOUATe e
pa3beUHUTEISIX

TpaHcopMaTopax cOOCTBEHHBIX HY K],

B cetsix 10 kB ycranaBi1uBawT TpaHcgopMaTopbl HAaNpPsHKeHU [IJIA:
+KOHTPOJII COCTOSAHUA M30JsLuM B ceTty 10 kB

TIO/IK/TFOUEeHUS] aMITIepPMeTpPOB

TIO/IK/TFOUEHUS] TOKOBBIX Lierel 3alUThl

TIO/IK/TFOUEHUS TOKOBBIX LieTlel CYeTYMKOB

Kaky1o Harpy3ky MO)KHO MOAK/II0UYAaTh K TpaHcdopmaTropam HanpsbkeHus 10 kB?
1000 BA

10 BA
+120 BA
500 BA

OpHa u3 00MoTOK TpaHcopMaTopa HaNPsHKeHUs COeAMHAETCA B Pa30MKHYThIN
TPeyroJIbHUK JIIs:
MO/IK/TFOUYEeHUs BOJIbTMeTpa
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TIOJK/TFOUEHUS] CUPEHbI
TOJK/TIOUEHHUs pejie MUHUMAa/IbHOT'O HarlpsyKeHUst
+KOHTPOJIA COCTOAHUA M30JsLuM B ceTty 10 kKB

HyneBasi TOuKa 3Be3/ibl NePBUYHBIX 00MOTOK TpaHC(opMaTopa HaNPsSHKEHUSA
3a3eMJISICTCA AJIA:

+ KOHTPOJISI YPOBHs (Da3HbIX HAMpPSDKEHUH

CHYDKEeHUsI HaTpsDKeHUsT TIPUKOCHOBEHUS TIPU TIOBPEXKI€HUH W30S MEXIY
oOMOTKamMu

Ge3omacHoro 06c/y>KMBaHuUs

CHVKEHUsI COTIPOTUBIIEHUS 3a3€M/TUTEISI

YeMm 3aMIaOT TPaHCc(opMaTopbl HANPSHKEHUSA 0T ABaAPUMHBIX PE)XXUMOB?
+TIpeI0XpaHUTEe/ISIMU

pyOUITBEHUKaMU

aBTOMaTUYeCKMMU BbIK/TIOUaTEISIMU

pasbeguHuTessiMu Ha 10 kB

Kakoe HOMHHA/IbHOEe BTOPUYHOE HaMNpsHKeHne UMeT TpaHc(opmaTopsl
HaINpsHKeHus?

57,7 B

220 B

+100 B

380 B

ITo KaKoii KaTeropuu MOr'yT OI/IAUMBATh Y/IEKTPOIHEPTHIO TTOTPeduTe/ !
MOIIHOCTBIO 10 670 KBT?

+1

2

3

4

ITo KaKoii KaTeropuu MOr'yT OI/IAUMBATh 3/IEKTPOIHEPTHIO TTOTPeduTe/ !
MOIIHOCTBHI0 CBbILIe 670 kBT?
1

2
+3
4

Kakue cC4eTYHKH JO/DKHBI HCII0/IB30BaTh MOTPeOUTEe /M NEPBOM KaTeropum?
JIByX30Ha/IbHbIE

+UHTErpajibHble
TPeX30HAJ/IbHbIe
C TI0YaCOBbIM YUE€TOM
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Kakue c4eTYHKH JO/HKHBI HCII0/IB30BaTh MOTPe0UTe/ TN IIeCToi KaTeropun?
VH/IYKL[AOHHbIE

UHTerpajbHbIe
30Ha/IbHbIE
+C 1104YaCOBBIM YUe€TOM

Kakum o0pa3om nepepaercs uH(popManusi 0T CYUETYNKOB rapaHTUPYHOIIEMY
MOCTAaBIIUKY?
T10 MMPOBOJHBIM KaHajiam

0 pajOKaHaaMm
+mo GSM-kaHanaMm
10 BBICOKOYACTOTHOMW CBS3U

CKo/IbKO BpeMeHH XpaHUTCA HH(opManus B CUeTUHKe 0 MoTped/iseMoit
M0/Iy4acoBOH Hepruu?
24 yaca

+30 cyTOoK
HeJesIto
CyTKHU

Kak mo nmoKa3aHusAM 0/Ty4acoBOro nmoTped/ieHisi aKTHBHOM U peaKTUBHOM
MOII[HOCTEeH orpe/ie/IUTh CPeJHUM Cos @?

w

cos ¢ =—4K
PEAK

w
COS¢ —_ PEKT

WAKT

w
cos¢ = R

+ \/WPEAK + WAKT

2

2
Cos @ :\/WAKT + W ppaxc

KoHeHcaTopHbIe 0aTaper Ha MOACTAHIUAX YCTAHAB/IMBAIOT [IJIA:
TJIaBHOTO PeryJMpOBaHUs HarpsHKeHUs

CHYDKEHHS M0Tepb MOLJHOCTH B LieNsiX 0CJ/ie KOHJeHCaTOPOB
+ CHWKeHMUs T0Tepb SHepryy B IUTAIOLLEeN CeTH
yMeHbllIeHUsI CeueHus TIPOBO/IOB Y MoTpebuTeneit

Ha KakKue U3 noKa3are/jied KauecTBa HalnpshKeHUs BIAUAIOT 0AHO(a3HbIe
HarpeBare/u?
+ HeCUMMEeTPHIO HalpsoKeHU!
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HECHHYCOU/Ia/TIbHOCTh HaTPsDKeHUH
YacToTy
KosiebaHue HarpsKeHUst

Y cTpoiicTBa 3alUTHOTO OTK/IHUYEeHUS YCTAHAB/IUBAKOT /ISl OTK/IIOUEeHHs CeTH NMPH:
+CHWKEeHUM COTPOTHBIIEHUS U30JISALIMM OTHOU U3 (a3

3aTSHYBIIEMCS ITyCKe 37IeKTPOJBUraTe st
JABYX(a3HbIX KOPOTKUX 3aMbIKaHUSX
CXJIeCThIBaHUU (ha3HbIX MPOBO/OB

JlonyCcTUMBIM TOK 3aMbIKaHHMS Ha 3eMJ/II0 B CeTAX HanpspkeHueM 6...35 kB Ha
)Ke/1e300eTOHHBIX 0II0PaX COCTaBJIsIeT:

5A

+15 A

20 A

10 A

Kab6enbHble TpaHcdopMaTopbl ToKa B ceTsax 10 kB ycranaBiuBawT Ais:
+perucrparuy TOKOB 3aMbIKaHs Ha 3eMJ/II0 Ha JIMHUU

ynob6cTBa KperuieHus: Kabessi K KOHCTPYKLMU
OTK/I0YeHUs AByx(a3Hbix K3 Ha mMHUM
OTKJTFOUeHUsT OOMBIINX MyCKOBBIX TOKOB 37IeKTPO/IBUraTesei

Pesie, noak/r0oueHHoOe K TpaHcGopMaTopaM TOKa HyJ/1eBOM I0C/1e/J0BaTe/IbHOCTH,
pearupyeT Ha:
MyCKOBbIe TOKU 3J/IeKTPOJBUraTe e

+ oiHO(ha3HbIe MMOBPEX/EeHUS U30JISILUN
TOKM MexaydasHbix K3
0OpBIBBI (Pa3HBIX TIPOBO/IOB

Kakue npejoXpaHUTe/IH JOMYCKAeTCsl 3aMeHSITh M0/ HallPsDKeHUEM M Mo,
HarpyskKom?

+TIpo60OYHOr0 THTIA

C KBapI|eBbIM 3arl0/THEHUEM

B IIIMTe HU3KOTO HaMpsDKEeHUs] TPaHCPOPMATOPHOTO TTYHKTa

Ha 10 kB ¢ cobstoeHreM Mep 6e30mMacHOCTH

Ec1m (a3Hblii NPOBOJHKUK HMeeT cedeHue 25 MM?, To ceuenne PE—ipoBogHuKa
JMO/DKHO ObITH He MeHee:
6 MM?
10 Mmm?
+16 Mm?
25 Mm?
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Tab6suna 5 — Kpurepuu oreHKu copMHUPOBAaHHOCTH KOMIIETEeHI[UH

Ko/ 1 HaMeHOBaHHe KpuTepun orjeHrBaHUsI ChOPMUPOBAHHOCTH
VH/IMKaTOpa JJOCTYKeHUSI KOMIIETeHI[UM (JaCTH KOMITEeTEHI[HH )
KOMIIETEHI[UU COOTBETCTBYET OLIeHKe «3auTeHO»
(4acTu KOMIIeTeHI[1N) 50-100% oT MakcuMa/ibHOro 6asa
CTyzieHT MpYHUMaeT aKTUBHOE yyacTHe B XO/ie
N-Inkoe-1 OcyiecTsiser TIpoBe/ieHUst 1abopaTOPHBIX 3aHITUM, TPABUILHO
MOHHUTOPHUHI' TEXHUYECKOI'O OTBeuaeT Ha MOCTAB/IEHHbIE BOIIPOCHI T10 TeMe, 3HaeT
COCTOSIHUSI 000PY/10BaHUS o0111e cBeZieHUsI 0 MEPOITPUATHSIX 110
TIO/ICTAHI[UIM sHeprocbepexeHur0, Ha 6a30BOM YPOBHe CII0COOeH
9/IEKTPUUECKHX CETel OCYIIeCTB/ISTh MOHUTOPUHT TEXHUUECKOTO COCTOSTHUS

000py0BaHMS MTO/ICTAHIIUM 3/IEKTPUUECKUX CeTel

2 OITPEJJEJIEHUE PE3YJ/IBTATA
IMPOMEXYTOUYHOM ATTECTAILIUA

dopma NpOMe)KyTOYHOU aTTeCcTalyy 0 AUCLIUIIIMHE 3auen.

OLEHOYHbBIE MATEPHUAJIbI 1 CPE/ICTBA /11 IIPOBEPKHA
C®OPMUPOBAHHOCTU KOMIIETEHIIUN

ITKoc-1. OcyiecTB/isieT MOHUTOPHHI TEXHUYECKOI'0 COCTOSIHHS 000py/10BaHUS
MOACTAHLIMH /IEKTPUUECKHUX CeTel.

3aiaHusA 3aKPBITOro THUIIA

Bbibepume 00uH npasu/ibHbIll eApUAHM omeema

YKaXuTe NPUEMHHUKH /IEKTPUYECKON IHEPTHH:
3/1eKTp0000pYyI0BaHUEe TI0/[CTaHI[UN
+3/IeKTpOHArpeBaresib

3€PHOTOK
TIOTOYHAS JTUHMUS

Ykaxure norpedouTesiei 371eKTpUUeCKOH SHepPruu:
OJIJMHOYHBIN 3/IeKTPO/IBUraTe b

BBITIPSIMUATETh

+1]eX 10 repepaboTKe JpeBeCHHbI

OCBETUTeJIbHas JlaMIla

K Tpancdopmatopy ToKa 0,66 kB c fonycTimoun Harpy3kou 5 BA MoxHo
NOAK/IIOUNTDH CONMPOTHUBJ/IEHHE:

+0,2 Om

1 Om

0,5 Om

0,6 Om
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3ajaHusA OTKPBITOr0 THUIIA
Jatime pa3eepHymblil omeem Ha 0Npoc

4. Yrto NoHMMAIOT NOJA 3aHy/IeHUueM?

IIpasuabHbiii omeem: Iof «3aHy/eHWeM» MOHUMAIOT 3/IeKTpuUeckoe (raJbBaHUYeCKoe)
NIpUCOeIMHEeHe TOKOMPOBO/ASILHMX KOPIYCOB 37eKTPOOOOpYyA0BaHUSI K «3al[UTHOMY
HyseBoMy TipoBogHuKy (PE)» B cucreme snektpocHabxkenuss TN-S wum K
«yHUBepcanbHOMy HyseBomy MpoBoAHUKY (PEN)» B cucreme snekTpocHabkeHusi TIN-
CS.

5. Uem 3ammmanT cetb 380/220 B 0T KOPOTKHMX 3aMbIKAHUH?

IMpasunbhbiti omeem: CeTb 380/220 B 0T KOpPOTKMX 3aMbIKaHUM 3alllAIIAIOT
NpeJOXPaHUTE/IIMU C TJIaBKMMM BCTaBKaMU WM aBTOMAaTMUECKHWMM BBIK/IHOUATEISIMU C
KOMOWHHPOBaHHBIMU (37IeKTPOMAarHUTHBIMH) PacClielUTe ISIMHU.

6. Kak onpepensiercs Ko3¢¢GuipieHT MOIHOCTH Harpy3Ku?
IMpasunbHbili omeem: Ko3dhduieHT MOIHOCTH HArpy3Kd OmpejessieTcss Kak
OTHOIIIeHWe aKTUBHOU MOIHOCTU (P) K moJyiHOM MOITHOCTH (S) AaHHOM Harpy3Ku.

7. Ha kakue u3 mnoKa3aTe/jell KauecTBa HaNpsHKeHUs BJIUAKT OAHO(a3HbIe
Harpysku?

IMpasunbHbiti omgem: OpHodasHble Harpy3KH BAMSIOT Ha TaKOM IMOKa3aTelh KauecTBa
3/1eKTPO3HEPIryu, KaK «HeCUMMeTPUS».

Jonoinume

8. HomuHa/nbHOEe CONMPOTHB/IEHHE NPHOOPA, KOTOPBIM MOXHO MOJK/IUYHTL K

Tpancdopmaropy ToKa 10 KB ¢ pgomycrumoii Harpy3skoir 15 BA cocrasisier
Owm.

IIpasuabHbiii omeem: 0,6.

9. YcrpoiictTBa  3alUTHOr0  OTK/IIOUEHUs  pearMpylwT  Ha
COTPOTHUBJIEHUsI XOTsl Obl OAHON M3 (a3 TEKTPUUECKOl CeTH OT HOPMATHBHOIO
3HaYeHMS.

ITpasunbHbili omeem: CHIKEHUE.

10. Hcnonb3ysn OCBEILIéHHOCTH, MOJXHO aBTOMaTUUeCKHU
yHpaB/fATh CUCTEMOH OCBeLeHMs.
IMpasunbHbili omeem: JaTUMKHU.

11. TpancdopmaTopsl HanpsDKeHUs Ha MO/JCTAHLUAX 3aIMUIIAIOT OT aBapPUMHBIX
PeXuMOB .
[IpasuabHblii omeem: Tipefil0OXPaHUTEISIMU.
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OxkoHuaTe/nbHble  pe3ysbTaThl  0OyueHusi  ((popMUpOBaHMS ~ KOMIIETEHITHM)
OTIpeiesIsiOTCSl TIOCPe/ICTBOM TepeBojila 0asiioB, HabpaHHBIX CTy/JeHTOM B TIpoLiecce
OCBOEHUsI AUCIUIUIVHBI, B OLIeHKU: 06a30Bbii YpOoBeHb CHOPMUPOBAHHOCTU KOMIIETEHI[AN
CUMTaeTCs] JOCTUTHYTBHIM, eCld pe3y/bTaT 00yueHHsi COOTBETCTBYET OLleHKe «3auTeHO»
(50-100 perTUHrOBBLIX OasIoB).

3 IIOPSAIOK ITPOBEJJIEHUA IIOBTOPHOM
IMPOMEXYTOUYHOM ATTECTAILIUA

dopma NpoOMe)XKyTOYHOU aTTecTalyy I0 AUCLIAIIIMHE 3auemn.

@OoH/, OLEHOYHBIX CpPeACTB [Jid I[POBeJeHHs T[IOBTOPHOM IPOMEXYTOUYHOU
aTTecTaliyv (opMUpyeTCs M3 4YKC/a OLIeHOYHBbIX CpeJCTB MO TeMaM, KOTOpble He
OCBOEHbI CTYJ€HTOM.

IIpumeuaHue:

[JononHuTe/bHble  KOHTPOJIbHBIE  HWCIIBITAHUS  TPOBOZAATCA Jis  CTYZEHTOB,
Habpapmmx wmeHee 50 OawioB (B cooTBeTcTBUM C «[lono)keHWeM O MOAY/IBHO-
PEUTUHTOBOM CUCTEMEY).

Tab6suna 6 — Kpurepuu oreHKu copMHUPOBAaHHOCTH KOMIIETEeHIUH

Kop v HauMeHOBaHue Kputepuu oljeHUBaHusI CHPOPMUPOBAHHOCTHU
WHMKATOpa JOCTUKEeHUs KOMIeTeHI[UM (YacTH KOMITeTeHI[1H)
KOMIIeTeHLIUA COOTBETCTBYET OLIeHKe «3auTeHO»
(4aCcTH KOMMeTEeHIIUN) 50-100% ot MakcumaibHOTO Oasia

CTyzieHT, B OCHOBHOM, BJIa/leeT MaTepruaioM To
TeMaM Kypca, 3HaeT Kj1acCU(HKaLIMIo
3/IeKTPOTIPUEMHUKOB U MOTpebuTe e, TpeboBaHuUs K
KaueCTBY 3/7IeKTPOIHEPrur, MepOIpUSTHS T10
3HeprocOepexeHut0, TapuPbl Ha 3/1IEKTPOIHEPTHIO;

. Ha 0a30BOM YpPOBHE CTIOCOOEeH OCYITIeCTBIISITh
ceTen MOHUTOPHUHT TEXHUYECKOTO COCTOSTHUSI
000py0BaHMS MTO/ICTAHIIUM /IEKTPUUECKUX CeTel

N-1nkoc-1 Ocyiyectsisier
MOHHUTOPUHT TEXHUYECKOTO
COCTOSIHUSI 000pY/JOBaHUS
MO/ CTAHLMH 3JIEKTPHUYECKHX
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