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ITacnopT oHJa OLeHOYHBIX CPe/JCTB

Tabmua 1
dopmMupyemMsble OneHouHbIe
Mopy/ib JUCLIATIIMHBI KOMIEeTeHL[UU MaTepHrasibl KonuuecTtBo
W/ UX YaCTU Y Cpe/iCTBa
Knaccudukaiiys 3amuTa JIP 29
3JIGKTPOIIPHEMHHKOB (CO6€C€AOB8HI/IQ)
Y oTpebuTesei,
TpeGOBaHUS K KaUeCTBY TCk (TCn) 29
S/IEKTPOSHEPT UM [TKoc-1. Crioco6en
OCYLL[eCTBJIAATh
[IpomblililieHHbIe, yi 3amura JIP
N MOHUTOPUHT 31
CeMbCKOXO03IUCTBEHHbIE, (CobecemoBanmue)
TeXHUYECKOT0
OLITOBBIE TIOTPEOUTE/TH.
B3aumopelicTBre FOCTORHI
N obopyzoBaHUS TCk (TCn) 70
C 37IeKTPUYECKOHN CEeThbIO .
MOACTaHLH
371eKTPUYECKUX 3 1P
N aiuTa
Meporipusitusi CeTen - 8
porp (CobecemoBanmue)
110 3HeprocbepeKeHuIo.
Tapudnl Ha
3/1IeKTPO3HEPTr U0 TCk (TCn) 31

1 OHEHOYHBIE MATEPUA/JIbI, HEOBXO/NMBbIE
JIJ1s1 OLIEHKHY 3HAHUM, YMEHHN U HABBIKOB JIEATE/IPHOCTU

B ITPOIOECCE OCBOEHUSA JNCLHUITVIMHDBI

Tabsmiia 2 — @opmMupyemMble KOMITETEHITUH

Kogu OueHouHbIe
KO,E[ W HaMME€HOBdHHE€ MHAWKATOPa AOCTH>KeHUA
HaViMeHOBaHHe MaTepurasbl
KOMIIeTeHL[MM (4aCTh KOMITeTeHLUH)
KOMIIETeHLINU Y CpefCcTBa
[TKoc-1. Knaccudukanus 3/1eKTPONPHEMHHKOB U MOTPe0uTe/1eii.
Criocoben ITpoMbIll/IeHHbIE, Ce/TbCKOX03ACTBEeHHbIE,
OCYyLL[eCTBJIATH ObITOBBIE MOTPEOUTE/IH.
MOHUTOPUHT MeponpusaTHs 110 SHEProcoepexKeHuIo
TeXHUYEeCKOro
COCTOSHUSA 3aura JIP
N-1nkoc-1 OcyljecTBisieT MOHUTOPUHT o
obopyi0BaHUS (Cobecemo-
N TeXHUUYECKOT0 COCTOSIHUSI 000pyoBaHus
MO/CTaHLIUMN o N BaHUe)
MO/ CTaHLIUM 3JIEKTPUUECKUX CeTeur
3/1eKTPUYEeCKUX TCk (TCn)
ceTeu




O1jeHoOUHbIe MaTepUa/Ibl U CPeJCTBa /i NPOBEePKHU
copMHpPOBaAHHOCTH KOMIIETeHI[UM

Mopayas 1. Knaccudukanus 3/1eKTpONpPpHEeMHUKOB M MOTPe0UTe €.

Bonpocbl 0151 cobecedosaHusi:

1. Kak u3obpakaroTcsi Ha cxeMe TpaHCopMaTop ¢ coeiiHeHreM 0OMOTOK «3Be3/a-
3Ur3ar C HyJIeM», «TpPeyroJIbHHUK-3Be3Zla C HyJleM», aBTOMaTUYeCKWU BBIK/IHOYATe/b,
3/1eKTpPOJBUraTeslb?

2. Kakyio posib BBINOJIHAET HYJIeBOW MPOBOJ, B 4-X MPOBOJHOM CXeMe THUTaHUS
notpeburenei?

3. Uem BbI3BaHa HEOOXOJUMOCTD TIPOK/IAZIKK HYJIEBOTO 3aIIUTHOTO MPOBOIHUKA?

4. 4Yto Takoe 3aHyJseHue?

5. I[ToueMy Hy/eByl0 TOUKy Tpex(a3Horo TmoTpebuTenss Helb3si COeAUHATH C
HYJIeBbIM IPOBOZOM?

6. Kak BBIUMC/IUTL TOK, TOTpebsisieMblii 0fHO(A3HOM HArpy3Koid Npy W3BeCTHOU
MOLLIHOCTH?

7. TloueMy Henb3s1 COeUHATH OBITOBBIE 37IEKTPONIPHEMHUKU (YTIOTH, HarpeBaTesy)
T110C/1e;0BaTe/IbHO?

8. Uro HeoOXOgWMO TIOABECTH K CUETUMKY i ero paboTel B JIMHUU C
HanpsokeHvem 220 B?

9. [Ins yero yCTaHaB/IMBalOTCS aBTOMAaTHUeCKHe BbIK/IFOUYaTe/n?

10. [Touemy k opHO(a3HOW poO3eTKe B 5-TM NPOBOJHOM CXeme TOJABOJAAT TpHU
rposoja?

11. Yewm 3awmminaercst cetb 380/220 B 0T KOPOTKUX 3aMbIKaHUI?

12. YTO Takoe OTK/IOHEHWEe YaCTOThI?

13. YTO Takoe OTK/JIOHEHUe HampsiKeHus ?

14. Kak oripeje/iuTb OTK/IOHEHKEe YaCTOThI?

15. Kakoe [oryckaeTcsi OTK/IOHEHHWe HampsDKeHWsi B TOUKax Ilepejadyu
3/1IeKTPOSHEepPrumn?

16. UTo Takoe KonebaH1e HaTPSKEHUS ?

17. Kak roHuMaTh BbICIIME FTapMOHUYECKUe COCTAaBJISIIOLIMe HaMpPsyKeHUs ?

18. Kakag HOpMa IO HeCHMHYCOWJA/JIbHOCTU HaMpsDKeHUsl [OIyCKaeTCsl B CeTsIX
380 B?

19. Kakumu ko3 uieHTaMu XxapaKTepru3yeTcsi HeCUMMETPUS HallpsSyKeHUN ?

20. YeM 00BSICHUTH IPOBAJT HAMIPSHKEHUS B 3/IEKTPUUECKOH CeTu?

21. Yewm BbI3BIBalOTCA nepeHanpsikeHus B cetsix 380 B?

22. [lnist yero perynuvpyroOT HarpsbKeHUe y moTpebuTesieii?

23. B uem pocTovHCTBa peryavpoBaHus HanpsokeHus JIATPom?

24. OCHOBHO HeJJOCTaTOK J1ab0paTOPHOTO MaToTpaHchopMaTopa.

25. Kak orpaHnunth HampspkeHHWe ¢ mioMmombio JIATPa u  HeGosbIoro
TpaHcdopMmaropa?

26. Kak ocyliecTB/sieTcs yripaBjieHue TUPUCTOPOM Ha IOCTOSSHHOM TOKe?

27. Kak BK/IFOUMTB ZiBa TUPUCTOPA B (ha3y AJis peryJIvMpOBaHUs HalpsUKeHUs ?

28. Kak BkmounTh 06MOTKH TpaHchopMaTopa 1o aBTOTpaHC(hOpPMaTOPHOU cxeme?

29. Kak mnepemaeTcsi MOIJHOCTH W3 TI€EPBUYHOM 1leMM BO BTOPHUUHYIO B
aBTOTpaHchopMartope?



TectupoBanue (TCK, TCn)

Bbibepume 00uH npasu/bHblill 8apuaHm omeema:
YKaKuTe NPUEeMHHUKH Y/IEKTPUUECKOH YHePrum:
3/1eKTPO0O0PYZIOBaHME TTO/ICTAHI[UH
+3J/IeKTpOHarpeBaresib

3ePHOTOK
TIOTOYHAs JTUHUS

YKaxurte morpedouTesiei 3/1eKTpPUUECKOH SHEPruu:
OJIMHOYHBIN 3JIeKTPO/IBUTaTe/ b

BBITIPSIMUTE/Th
+1]eX 110 repepaboTKe [peBeCHHbI
OCBETHUTe/IbHAs JlaMIia

B kKakux HOPMATHUBHBIX JOKYMEHTaX COCpea0TOYEHO YCTPOﬁCTBO
BJIEKTPOYCTaHOBOK?
+IpaBuIa YCT];)OI‘/JICTBEI 3JIEKTPOYCTAHOBOK

CIIPAaBOYHUKH MHXXEHEPd-3JIEKTPHUKA
I[MpaBWJid TEXHUKU 0e3011acHOCTH
00BeM U HOPMBI UCITBITaHUA 9H€KTPOO6OPY,Z[OB8HI/IH

be3omnacHoe nmpou3BoaACTBO pa60T B 3JIEKTPOYCTAHOBKAX 0TPAX€HO B HOpDMATHUBHbBIX
AOKYMEHTAX:
CTpouTeJ/IbHbIe HODMBI U ITpdBHJId

+Me)XX0TpacieBble MpaBuia TEXHUKU 0e30MaCHOCTH B 3/IeKTPOYCTaHOBKaX
yueOHUKH 110 3/1IeKTPOCHA0KeHHIO
3al[UTHBIE OTK/TFOYAOIIe YCTPOICTBA

O0BbeMblI HCITBITAHHUSA BJIEKTp0060pyI[0BaHI/Iﬂ 0TPdAXX€HbI B HOPDMdAdTHUBHBIX
AOKYMEHTaAX:
CTpouTeJ/IbHbIe HODMBI U ITpdBHJId

yueOHUKH 110 3/1IeKTPOCHA0KeHHIO
+00beMbI 1 HOPMbI UCTIBITAHUS 37IEKTPOOOODPY/I0BAHUS
SKCIUTyaTaLHst 3/1eKTPOABUTaTe el

HOpMaTI/IBHaﬂ HAI'PY3Kd BJIEKTPOHOTPEﬁHTEJIEﬁ 0TPdA)K€Hd B HOpDMAaTHUBHbBIX
AOKYMEHTaAX:
IIpaBWJId YCTPOI‘/JICTBa 3JIEKTPOYCTAaHOBOK

TIpaBHJ/Ia TEXHUKHU 0e30IMacHOCTH
+CTpouTe/ibHbIe HOPMBI Y TIpaBr/a
TIpaBWIa TeXHUUYEeCKOW KCIITyaTal[iH 3/IeKTPOYCTAaHOBOK MOTpebuTerieit
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B KakoM HCTOUYHHKE coCpeaoTouY€eHbI IMIpaBU/Id YCTPOﬁCTBa 3JIEKTPOYCTAHOBOK,
MeXO0Tpacd/jieBble¢ IIPpaBHW/Id 110 TEXHUKE 6030HaCHOCTI/I, IpaBA/Iad TeXHHYeCKOH
IKCIUTYydTallUH 3JIEKTPOYCTAHOBOK HOTpEﬁHTEJ’IEﬁ?

B CIIPABOYHHKE MHXXEHEPA-3/IEKTPHUKA

+B OMO/IMK 37IeKTPUKA
B CTPOMTE/IbHBIX HOpMaXx U ITPaBU/Iax
B MHCTPYKLIUSIX 10 SKCIUTyaTalliy 3JIEKTPOYCTaHOBOK

Y kaxure yci10BHOE rpa(bnquKoe I/I306pa)KEHI/IE Pa3beJUHUTE/IA:
A)—>— B)—=>—  B— — ) —

+A)

E)

B)

I)

Kakoe yc10BHOe rpadueckoe u3o0pakeHue UMeeT aBTOMaTHYeCKHi
BBIK/IIQUATE/hL?

A)
b)
+B)
)

Kakoe yc10BHOe rpaduuecKoe n3o0pa’keHrne UMeeT KHOMKA C 3aMbIKAKI[HM
KOHTAaKTOM C CaMOBO3BpaToM?

A—P— 5—T— g~ ) —
A)
+b)
B)
)

Kakoe yc10BHOe rpaduecKoe u300pakeHHe UMeeT KHOMKA C Pa3MbIKAIO UM
KOHTAaKTOM C CaMOBO3BpaToM?

A—J— 5—T— B> 1)

+A)
b)
B)
I

Kakoe yc/10BHOe rpajuueckoe u3o0paxeHne HMeeT CHJIOBOH KOHTAKT MarHUTHOIO
nyckaress?



A)
+b)
B)
)

YKaxure yci10BHOeE rpacbnqecxoe I/I306pa)KEHI/IE KOHTAdKTOB TEIIJIOBOI'O peJie:

A—— B5—T— B)—l{r ry——

A)
b)
+B)
I

Kakoe n306pa>KeHne HMeeT BCIIOMOraTe/IbHbIM KOHTAKT MarHUTHOI'0 HYCKaTEJ'lH?

w o >

+I

Ykaxure yc/10BHOe rpaduueckoe u3o0pakeHHe KaTyIIKH MyCKaTe/Is:
— Y Y
A——=—— BT+ B—{|-T)

A)
b)
+B)
I

Ykakure yc/10BHoe rpaduueckoe n300pakeHue aKTUBHOT'O COTIPOTHBI/ICHUS:

A—=—=— BT+ B— | """

A)
+b)
B)
I

Y kaxure yci10BHOeE rpacbnqecxoe n306pa>KeHne NnpeaoxXpaHUuTe /11
— Y Y
A——=—— B+ B—{ |1

+A)
B)



B)
)

Ykaxure yc/10BHOe rpaduueckoe uzoodpaxenue tpexgasHoro rpancopmaropa:

G ARG

A)
b)
B)
+I)

Ykaxure yc/10BHOe rpaduueckoe u3odpakeHue TpaHcopmMaropa ToKa:

Wi =G

A)
b)
+B)
I

Ykaxure yc/10BHOe rpaduueckoe 0HO/IMHEHHOe H300pakeHHe 0HO(A3HOTO
TpaHcopmarTopa:

RODLE S asnliatDy
5
B)
I)

YKaxkuTe ycsi0BHOe rpaduueckoe nzoopaxenue tpancopmaropa 110/35/10 xB:

@ & BB

b)
B)
)

Ykakure yc10BHoe rpaduueckoe n3odpakeHue TpaHcGopMaTopa HanpsDKeHUs :

FHw



A)
b)
B)
+I)

Tabnuna 3 — Kpurepuu orjeHKH chopMHPOBAHHOCTH KOMIETEeHIUH

Ko 1 HauMeHOBaHUe Kputepuu orjeHMBaHus1 CPOPMHUPOBAHHOCTHU
VH/IMKaTopa JOCTH)KEeHUs KOMIIeTeHI[UM (YaCTU KOMIIeTeHLNH)
KOMIIeTeHI[UU COOTBETCTBYET OL|€HKE «3aUTeHO»
(4acTu KOMIeTeHI[1N) 50-100% ot MakcuMaibHOro bOasa

CTyJeHT pYHUMAaeT akTUBHOE yJyacTHe B X0/e
TIPOBe/IeHHs Tab0PaTOPHBIX 3aHATHH, ITPABU/ILHO
OTBEYAeT Ha IT0CTaB/IeHHbIEe BOIIPOCHI 110 TeMe, 3HAeT
ob11ye cBeleHus 0 KaacCUhUKaIuu
3/IEKTPOITPUEMHHUKOB U TTOTpeOuTe e, Ha 6a30BOM
YPOBHE CITI0COO€H OCYILeCTB/ISTh MOHUTOPUHT
TeXHUUYECKOr0 COCTOSIHUSI 000pyA0BaHus
TI0/ICTAHLMH 7IeKTPUUYECKUX CeTelt

N -1nkoc-1 OcyljecTsiser
MOHUTOPUHT TEXHUYECKOTO
COCTOSIHUSI 000PY/ZI0BaHUs
TO/|CTAHLIUI 37IeKTPUYEeCKUX
ceTeun

MOAYJIB 2. HpOMbII.IJJIEHHBIE, CEHLCKOXO3HﬁCTBEHHBIE, OBITOBBIE HOTpEﬁI/ITEJII/I

Bonpocbl 015 cobecedogaHusi:

1. N306pa3uth yc/ioBHBIE rpaduueckrie 0003HaUeHHsI CUIOBBIX TpaHC(HOPMAaTOpOB,
ACMHXPOHHBIX JBUTraTe/iel, aKTUBHbBIX COMPOTHBI/IEHUM, TPaHC(HOPMATOPOB TOKa.

2. Toaknmounts K TpaHchopmaropy 10/0,4 kB uepe3 KOMMyTalLlMOHHbIE arirapaThbl
oHO(a3HBIX U Tpex(da3HBIX MMOTpeOuTe e,
306pa3nTh KOHTYPHI TOKOB uepe3 ofHO(Ma3Hble Harpy3KH.
PacueT TOKOB 0HO()a3HOM Harpy3Ku.
306pa3nTh KOHTYPHI TOKOB B Tpex(a3Hoi Harpys3ke.
[TpuHIUT paboThl ACUHXPOHHOT'O JIBUTATE/IS.
YrmpolleHHbIM pacueT TOKOB 3/IeKTPOJBUTATE/Is.
Yrto Takoe KO3(POULIMEHT MOIITHOCTU?
. Kak BBIUMC/IUTE COS () IO aKTUBHOW U PEAKTUBHOW MOL[HOCTSIM?

10.Kak wu3MeHsieTCsl COOTHOIIeHWe AaKTWUBHOM W TIOJIHOM MOIIJHOCTeN TMpHU
yBeJINUeHUH CoS @7

11.KakK u3MeHs1eTCs TOK B CETH IMPU YBEJIMUYEHUU COS (7

12.KaK BBIYMC/UTBL COS (@ MO TOKa3aHUAM BaTTMETPOBBIX U TOKOWM3MEPHUTE/IbHBIX
KJieren?

13.Kak pacnosiararotcsi BeKTOpbl TOKOB KOHZE€HCATOPHOW YCTAaHOBKHA OTHOCHUTE/BHO
BEKTOPOB HaMNPsDKeHUM ?

14.TTossCHUTBH TeOpemMy KOCHMHYCOB T10 CTOPOHaM TpeyroJibHUKa a,b,C.

15.Kak c/10)kuTh BEKTOPbI TOKOB /IBYX (Da3, 10 KaKoMy MpaBUIy?

16.Kak C/10)KUTh BEKTOPbI TOKOB B 4-X MPOBOax?

17.Kakoli TOK rpoTeKaeT B HYJIEBOM TIPOBO/Ie TIpU 00pbIBe ofHOM U3 (a3?
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18.B KaKux euMHULIaX U3MEPSIeTCS CBETOBOM MOTOK?

19.IToueMy HanMumMe PTYTHU OTHOCAT K OTPULIATE/IbHBIM MOKa3aTesasim?
20.Kak paccuMTaTh KOJMUECTBO 3/IeKTPOIHEPT UM, IOTpeb/isieMoe JTaMIToif?
21.YTo0 Takoe KO3(phULIMEHT CpeiHeM 3arpy3Ku?

22.]1711 4ero UCroJyib3yrTCs AUMMEpPHI?

23.HO‘—I€MY YBE&JIMUMUBAIOTCA  SKCIUIYdTdLIMOHHBIE pPACXOAbI TIpU  YBEJIMUYEHUU

HallpA>XeHKs Ha HpI/IeMHI/IKaX?

24.HPI/I HCII0/Ib30OBAHHH 3J/IEKTPOHHOI'O Oa/tacTa B KakKux AWdlla30HaX OOITyCKaeTCda

HU3MeHeHHne HaHpH)KeHI/IH?

25./In9 yero TioCjeAOBaTeNlbHO C JIFOMUHECLEHTHBIMU JlaMIlaMU BK/THOUaeTCs

Gamtact?
26.B Kakux eUHULIAX U3MEPSIeTCS SHEPTUs?
27.Kakasi TerioTBOpHasi ClioCOOHOCTh YC/IOBHOT'O TOTUTHBA?
28. /17151 Uero Hy>KHbI TerJI0Bble KO3((ULIMEeHThI HATYPaIbHOTO TOTL/IVBA?
29.CkoyibKO KBT-uacoB 3kBrBasieHTHO 1 ['vrakasopuu Teruia?
30.Kakoi1 MeToj, 37IeKTpUUeCKOro HarpeBa UCIoJIb3yeTcsl vallle BCero?
31.UeM OT/IMUAETCS [IEUHOM TpaHC(HOPMATOp OT OOBIYHOI0?

TectupoBanue (TCK, TCn)

Bbibepume 00uH npasuwibHblll 8apuaHm omeema:
BbICOKOYACTOTHbIE HArpeBaTe/ i UCMO/Ib3YIOT JIJIs:
oborpeBa romeIreHui

HarpeBa BOJbI

TI0/TyYeHHs1 UHPPAKPaCHOTO U3/TyUeHUs]

+ 3aKa/IKi MeTa/I/TMYeCKUX JleTasiei

Kakue u3/ie/iusi MOXXHO CBapUBaTh TOKAMH BbICOKOHM YaCTOThI?
U37eIust U3 CTeK/Ia

JINCTOBOM MeTaJll

JlepeBsIHHbIE U3/Ie s

+Ha/lyBHbIe UTPYIIKA

BbIﬁEpI/ITE npeumMmyijecreada BbICOKOYAaCTOTHOI'0O HarpeBa:
AJINTEe/IbHOCTD IIpOo1eccCa

AOCTHXKUMOCTDB TOJIBKO OIIpeAe/IeHHBIX TeMIIePATyp
+BO3MO>XHOCTb HCII0J/Ib30BaHUS PAa3/IMUHbIX aTMOC(bep " BdKyyMa
CJIOKHOCTB M3IroTOBJ/IEHUA

BuxpeBoil UHAYKIMOHHBIA HarpeBaTe/b UCIO/Ib3yeTCs AJIsl:
oborpeBa nomerreHui

+ Harpesa BO/bl

3aKa/lvBaHUs feTanei

CBapUBaHUs JieTajien

Kakoii Ten/ioHoCHTe/Ib He/Ib3 HCI0/Ib30BaTh B BHUXP€BbIX HHAYKIIMOHHBIX
10



HarpeBareaax?
BOAYy

aHTu(pu3
Macso

+ rap

MoiiHoCcTh camMmopery/iMpymoiencsa HarpeBareabHou jeHTsI HE 3aBucHUT 0T:
JTUHBI JIEHTbI

+ WCTOYHUKA MUTAHUS TIepeMeHHbIM TOKOM

TeMIlepaTypbl OKPY>Kakolller cpe/ibl

MO/IBeJEHHOT'0 HANPsKeHUsT

CamMopery/MpyIIy0 HarpeBare/abHy10 ieHTy HE pekoMeHayeTcs IPUMEHATH /AJIA
oborpesa:

BO/IOTPOBO/IOB

ra30IpOBO/IOB

+110710B

BO/JOCTOKOB

Yto npe/cTaB/isieT co00i TensioHarpeBare/ib IloramoBa?
+BOZITHOM 1IeHTPOOEKHBIN HACOC C pacCIIupUTeIEM
W30/ITMPOBAHHYIO TPYOY C HUXPOMOBBIM ITPOBOZIOM
W30/IMPOBAHHYIO TPYOY C MeIHBIM TIPOBO/[OM

yuacTOK TPYOBI C TIOHMKAIOIIUM TpaHC(hOPMaTOpOM

Ha Kakou 13 BeKTOPHBIX MarpaMM OTPa)keHO B3aUMHOe Pacio/io)KeHne BeKTOPOB
HanpsHKeHMH U TOKOB B Tpex(a3HoOM HarpeBaTtesie?

A)
b)
+B)
I

Kakue HCTOYHHUKHU O0CBeIleHUsA SB/ISIIOTCSA MePCNneKTUBHbIMU?
PTYTHBIE JIaMITbI

JlaMIbl HaKa/IMBaHUSI Ma/IOd MOIIIHOCTH

JTFOMUHECLIEHTHBIE JIaMIIbI

+CBeTOIMOHbIE JIaMITbI
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Hau0o/b111€e pacnpocTpaHeHHe B HAPOAHOM XO035IiICTBe HAXOAAT MPUMeHeHHe:
+aCUHXPOHHbBIE ABUTaTeIM C KOPOTKO3aMKHYTBIM POTOPOM

CUHXDOHHBIE [IBUTaTe/N

JIBUTaTe/ MOCTOSTHHOT'O TOKa

ACMHXPOHHBIE 3/IEKTPOJBUTATE/H C (Pa3HbIM POTOPOM

Yaiie BCero aCHHXpOHHbIE [[BUTAaTe/Td UCIO/Ib3YIOT AJIA:
+mpeo6pa30BaHus 37IEKTPUUECKOIN SHEPIUHM B MEXaHUUECKYIO
oborpeBa nomerreHui

BbIPAOOTKH 37IEKTPOIHEPTHH

NPUMEHEeHHUsI B aBTOMOOH/ISX

CI/IHXPOHHBIE reHepaTopbl IPDUMEHAKOT /I
Hp€O6p830BaHI/Iﬂ SHEPI'vu I1apd B 3JIEKTPO3HEPI'UIO

+Tipeobpa3oBaHUsl MEXaHUUECKOUW SHEPTUH B 3/IEKTPUUECKYIO
BBIPAaOOTKM ropsiueit BOZbl
BbIPAaOOTKM PEAKTUBHOU MOIITHOCTH

CI/IHXPOHHBIE KOMII€EHCATOPbI IIPUMEHAOT /1A
BpdllleHNd MeXdH1M3MOB

BBIPAaOOTKY aKTUBHOMN MOIITHOCTH
+ peryJiMpoBaHusl HaNPsDKeHUsI B y3/ie Harpy3Ku
KOMTIeHCAIUY W30bITOUHON aKTUBHOUW SHEPTUN

Ykaxure 3aKoH Oma A MOJTHOM nemny nmepeMeHHoro Tokda:
Iuar = U/Ruar

Iuar = U /Zuar

Iuar = U /Xuar

+Iuar = U /(Zpu + Znar)

ITo kKakoii (popmysie B IKCIUTyaTallMd BIYMC/IAETCS AKTUBHOE CONMPOTHB/IEHHE
NpoOBOJAHUKA?

+Rnp = Ro Lip

Rnp = p Lpp /Frip

Rpp = p Inp

Rpp = p Unp

ITo xakou (l)OpMyJIE BbIYHC/TIAETCA PEAKTHUBHO€E COIIPOTHUBJ/ICHHUE IIpOBOAHI/IKa?

Xnp = p Inp

Xnp = p Lnp /Frip
+Xnp = Xo Lip
Xnp = p Unp
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ITo kakoii (popmysie BEIUMC/ISETCSA MO/THOE CONMPOTHUB/IEHHE MPOBOJHUKA?
Znp = p Inp

Znp = p Lop /Frp

Zrr = (Ro + Xo )Lp

+7Zqp = VR, + X, L

ITo KaKOﬁ (l)opMyJIe BbIYHC/TIAECTCA IVIOMIAAb ITOIIEPEYHOI'0 ceueHus leOBOAHI/IKa?
FHP - TR

FHP - 7xD?/2

+FHP = 7D?*/4

FHP =D

Kak u3meHnsiercsa AOHyCTHMLIﬁ TOK IIPOBO/id IIPHA YBEJIMUEHUU CEUECHUA IIpOBOAa?
He M3MeHAeTCA

+yBe/IMUUBAETCSI
YMEHBIIAETCA
3dBHUCHUT OT MaTepudJ/id

JonycTuMasi TeMiniepaTypa HeM30/ITMPOBAHHOI0 MPOBO/Ia JIMHUHU J/IEKTPOIIepeAaun
paBHa:

50°C

60°C

+70°C

80°C

Kakas MOIIHOCTD BbII€/IA€TCA B IIPOBOJAHHUKE IIPHU ITPOTEKAHUH 110 HEMY TOKa?
peaKTHBHAA

IMOJIHAA
UHAYKTUBHast
+aKTHUBHas

Kak BBIUHC/IMTH MOILHOCTD, BbI/le/IsieMYI0 B IPOBOJHUKE CONPOTHB/IeHUeM R nipu
NMPOTEeKaHUM TOKa?

+P=RF
S=UR
Q=RI
p=A+R1

CYTO‘-IHBIE rpa(bmm HOTpEﬁJ’IEHI/Iﬂ AKTHUBHOM JHEPI'um C rnipuB/ie4yeHHuEM
COBpEMEHHDBIX le/lﬁopOB CTPOATCHA I10.
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amriepMeTpaM, MOJK/IFOYeHHBIM K TpaHC(opMaTopaM TOKa
CYeTUMKaM aKTMBHOW SHEpPryy U yacam

+ Tpod IO MTOTPeOIeHHOM aKTUBHOW YHEPTHH B TeUeHHe CYTOK
amriepMeTpaM U BOJIbTMETPaM OJHOBPEMEHHO

T'ooBoi rpaduk moTped1eHUs I/IEKTPOIHEPTUU HEOOX0/JUM J/ISA:
orpejiesieHUs Cpe/iHel Harpy3kKu

+ orpe/iesieHHUs] KOJTMYeCTBa NOTpeO/IeHHOW SHEPTHH 3a TOJ
orpejiesieHUsi MaKCUMaJIbHOM Harpy3Ku

orpe/iesieHUs MUHUMa/IbHOW Harpy3ku

UTo He OTHOCHUTCS K MOKa3aTe/iM KauecTBa 3/1IeKTPOIHEPIruu?
OTKJIOHEHHe YaCTOThI U HaMpsKeHUs

+TI0Tepsl HaTpsHKeHUst

HeCHMMeTpPHUSs HarpshKeHUst

HeCHHYCOW/IaTbHOCTb HaIpsKeHUst

Kakum 00pa3oM BbIYUC/IsIeTCA KO3 PHUIHeHT Mo HanpsKeHUIo 00paTHOM

HOCJIEI[OBEITEJIBHOCTI/I?
K,, =22 100%
DA3
K,, =—22100%
+ UHOM
U

K, =—2—-100%
U2 U—_U Y

UTo TaKoe 0TK/IOHEHHE HANPHKEeHUA?

Pa3HOCTh MeX/ly MaKCUMaJ/IbHbIM Y MUHHUMAJTbHBIM HaMps>KeHUsIMU

+pa3HOCTb MEXY [1eHCTBUTE/IbHBIM U HOMUHA/TLHBIM HaTIPSDKEHUSIMU Y TIOTPeOuTe ISt
Pa3HOCTh MeX/1y HalpsKeHUsIMU B Hayasie 1 B KOHIIe yJyacTKa CeTU

Pa3HOCTh MeXX/ly HOMUHA/IbHBIM HaTlpsKeHUeM U HaTpsbKeHUeM Ha BbIXojle Y
TpaHCc(opMaTopa

ABTOMaTH4YeCKHM yNpaB/IAT HaPY)XHBIM OCBellleHHeM 110 [lapaMeTpam:
+ OCBEILEeHHOCTb

IPOTSKEHHOCTH JIMHUU OCBEILIeHUS

BJIQXKHOCTDL BO3/yXa

KOJ/IMYeCTBO CBETU/ILHUKOB

B ueM NMpPeUMyIIeCTBO CBETOUOJHBIX JIaMII?
y1006CTBO MOHTaXa

cabasi MexaHUUeCKasi IPOYHOCTh

+Masioe moTpebieHUe SHEPTUU

HebOoJIBIIIoN CPOK CTyKOBI
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UT0 NpoUCXO0AUT NMPHU HEIKOHOMHOM pacxo/e 3/1eKTPo3Hepruu?
+yBe/IMUMBAIOTCSA TOTEePU SHEPTUM B CETAX

CHIKAIOTCSI TIOTePH MOIIIHOCTH B CETSIX

CHIDKAIOTCS TIOTepPH HamnpsiKeHUst

5KOHOMMTCSI TOTVIMBO Ha 3/IEKTPOCTAHLIUSX

Kakue BH/IbI JHEPTUHM MO)XHO YKOHOMHUTDb B CHCTeéMax 3/IeKTPOCHAa0)KeHus ?
+3/1eKTPUYECKYIO

TEIJIOBYIO

CBETOBYIO

MeXaHUYEeCKYHO

B Kakux efuHMIIaX U3MepPAeTCA aKTUBHAA J/IeKTPpUUeCcKas JHeprusa?
KBA

KBT

+kBT1'u

KBA-u

B KakuXx eIHHUIIAX H3MePSETCs TeI/IOBas SHEePrusa?
KBA

Bt

+I"'urakanopusix (I'kan)

KBAp

Kakumu npnﬁopaMH H3MeEPAETCA dKTHBHAA BJIEKTPOBHEPI"I/IH?
aMIiepMeTpaMH U BOJIbTMETPpdAMU

+CcueTUMKaMH aKTHBHOM SHEpPruu

BaTTMeTpaMK

CHyeTUMKaMn peaKTHBHOﬁ SHEpPruu

KakoBbI yTH CHWKEHHSI PAacxo/ia 3/IeKTPO3HEPTrUH Ha OCBelleH’e B ObITYy?
OKpacka IMoMelleHU B TeMHbIe TOHa

+1CM0/Ib30BaHKe CBETOJHUOHbIX JIaMIT

O/IHOBpEMEHHOe BKJ/IF0UeHre 3-X JlaM B JIFDCTPax

WCTI0/Th30BaHKe JIaMIT HaKa/IMBaHUS [1/1s1 00orpeBa

Yro yYBeJIMUUBAET PACXO0] 3JIEKTPOIHEPIUH Ha OCBeLlleHUE JIECTHHYHBIX K/IeTOK?
+BK/IFOUYEHHE OCBelLleHHsI OT OAHOr'O BbIK/IHOUATEe IS

rmocsieA0BaTe/IbHOE BK/IFOUEHHEe 2-X J1aMIl HaKa/IUBaHUSI

IMpuMeHeHHe KHOITOYHBIX BLIK/TIOUaTe el peJie BpeMeHHN

BK/THOUE€HHME OCBEIEeHNA OT AdTYMKOB ABYDKEHUA

YeM J0oCTUraeTCs CHIDKeHHe pacxo/a 3/IeKTPO3HepruM Ha Hapy)XHoe oCBeleHue?
rpvumeHeHue jamn IPJI
+IpYMeHeHne CBeTOAUOAHbIX CBeTU/IbHUKOB
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PY4YHO€ yTIpABJIEHME HADY>XHBIM OCBEILIEHNEM
yBe/IMUEHME CeUeHNs MMPOBOAOB B CETAX OCBEILIECHUSA

CHmKeHMe pacxoja 3/IeKTPOIHePru B NPOU3BO/ACTBEHHbBIX NIOMEIeHUsIX BO3MO)KHO
nmyTeMm:

+OTK/TFOUeHUsT 3/IeKTPO/IBUTaTe e, paboTaroIX Ha X0JI0CTOM X0y

TIpPUMEHEeHUsI JIaMIT HaKa/TUBaHUs B OOJIBIIIMHCTBE TIOMEI[eHUH

TIpYMeHeHUsl TOJTBKO 00I11ero ocBeleHus

BKJIFOUEHUS HarpeBaTesier B 4aCbl MaKCUMaIbHOW Harpy3Ky S5HEPrOCUCTEMBI

Kak cHu3uTh PaCXoa 3JIEKTPO3HEPIrun /i OTOIVIEHUA IIOMEI.[IEHHFI?
+IIpHUMEHUTH o6orpeBaeMI>1e I10JIbI

paCIIMPUTD IVIOMaA¥ OKOHHBIX ITPOEMOB

YCTaHOBUTH CHETUHUKHU PACXOda TEIl/Id

YBEJIMUYUTH KOJIMYECTBO 6aTape1‘71 OTOIl/IEHUA

Kakue s3nementbl HE BXOAAT B OBITOBON aBTOMaTHYeCKHH BBIK/II0UYATe/Ib?
+ 3/IEKTPOMArHuT BK/IHOUEHUS

BHEKTPOMEIFHI/ITHI)II‘/JI pacLernuTe/ib

TeIJI0BOM pacuernuTejib

OTK/THOYAIoLKe TIDY>XHUHbBI

JJIeKTPOMarHUTHBIM pacuenyuTe/b JeUCTBYeT M0 NPUHLUILY:

TIPU CHSITUU KPBILLIKA aBTOMATa JIelCTByeT Ha CepAeYHUK

+TIpY TIPOTEKaHUU OOBIINX TOKOB CEP/I€UHUK BTSATHBAETCS B KaTYIIKY
TEeIJIOBOM PacIienuUTe b IPH U3rH0aHUHM Ha)KMMaeT Ha CepieuHMK
cpabaThiBaeT OT 3/IEKTPOAUHAMUYECKUX YCUTAN

KakoBo BpemM# 0TK/II0UeHHA aBTOMAaTa 3/IeKTPOMAarHUTHBIM pacijenure/iem?
HECKOJIbKO CeKYH[]

+0,04-0,08 c

1c

3aBHUCHUT OT Harpy3KH

Tok cpabaTbIBaHHA Y/IEKTPOMArHUTHOI'0 PaCIieNuTe/ A 3aBHCUT OT:

CeueHus1 IIPOBO/Ia PACLIEITATE IS

HOMMHA/IbHOI'0 TOKa KOHTAaKTOB aBTOMaTa

TOKa TIOTPeOUTe IS

+IIPOM3BeJeHUs UMC/ia BUTKOB Ha TOK

Ilpu npoBepKe 3/1eKTP000OPYAOBaHHSA HA YTeKTPOANHAMHUUYECKYH CTONKOCTD
YUYMTBIBAKOT:

yCTaHOBUBIIMUCS TOK K3

MaKCUMaJbHbIM TOK Harpy3Ku

+ynapHbi ToK K3

TepUoOJUUeCKYH0 COCTaB/IAOLIYI0 ToKa K3
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KBapuean‘/i IMeCOK B IT0JIOCTD IPeA0OXPAHUTE/IA 3dChINAETCA I
+006/1eryeHys rameHus AYyT'U TIpXU Pa3pPbIBE TOKA

KOHTPOJIA LIeJIOCTHU IIpeA0XPdHUTE/IA

OXJIaXKOeHK1sA KOHTdKTOB

CUTI'Ha/IM3all11 Cpa6aTbIBaHI/IH

Ten/ioBoH pacuenure/ib JeHCTBYeT M0 NPUHLMITY:

Vi3MeHeHMs T0JI0’KEeHNs Cep/leYHHKa B KaTyLLIKe [TPY NTPOTeKaHUH TOKa
+u3rubaHus OGUMeTa/TMueCKON TIaCTUHBI

yJIMHEHVs1 OHOPOHOM TUIACTHUHBI TIPU HarpeBe

HarpeBa KOHTaKTHOU CUCTeMBbI

Kakoii BH/j HMeeT XapaKTepHCTHKA TeIlJIOBOr0 paciernureis?
TIPSIMOJIMHEMHAs: 3aBUCUMOCTD OT IIPOTEKAIOI[ero TOKa
CTYIIeHYaThbIi BUJ,

obpaTHO3aBHCHUMasl OT JIF0O0r0 TOKa IOTpeouTe/st
+00bpaTHO3aBHUCHMasT OT TOKA, MPEeBLIIIA0Ier0 HOMUHAILHBINA TOK

Ha uto BOBAEﬁCTBY@T TerI0BOH pacaernnuTre/ib B dABTOMATHYECKOM BbIK/IlOUare/e?
HernocpeaCcTBEHHO Hd KOHTAKTHYHO CUCTEMY

+Ha cucTeMy CBOOO/IHOTO paclierieHus
Ha 3JIeKTPOMarHUTHbBINA pacLienuTe b
Ha OTKJ/IFOYAIOIIY0 MPYKUHY

ToK cpadaTbIBaHHsA TEIUIOBOI'0 PAaCIieNUTe/IA 0TCTPAUuBAETCS OT:
TOKa ofiHo¢a3Horo K3

TOKa MUHUMAa/IbHOW Harpy3Ku

IyCKOBOT'O TOKa JiBUraTess

+ MaKCHMMaJ/IbHOTO pabouero ToKa JTMHUH

ABTOMaTHYeCKHe BHIK/II0UATe/H YCTAaHAB/IMBAKT B CETAX JAJIf:
+ KOMMYTAalLMM TOKOB Harpy3Ku U TOKOB KOPOTKUX 3aMbIKaHUM
OTK/TFOUEHHUS] IPU UCUe3HOBEHUU HarlpsyKeHUst

Cpe3aHusi BOJIH NepeHanpskKeHun

JMCTAHLIMOHHOTO YTIpaB/IeHUs1 Harpy3Kou

Jlyroracure/ibHble pelleTKH B aBTOMATaxX yCTaHAB/IUBAKOTCA [|/IA:
VICK/TFOUEeHUsI [leJIeHUs YTH Ha y4aCTKU

TIPOYHOCTH JyTOracUTe/IbHOM KaMephbl

+ YCKOpeHHUsI ralleHus Ayru

VICK/TFOUEeHUSI TI0SIBJIEHUSs JyTU

Py‘-IHBIE MArHUTHbIE ITyCKaTEe/IN IPpeiHdA3HAYE€HbI /1.
OTKJ/IDUYEHHSA KOPOTKHUX 3aMbIKaHUHN
AUCTAHIUOHHOT'O YIIPpABJIEHUA dCMHXPDOHHBIMU ABUTATE/IAMUAU
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3dllINThI OT HepeHaHpH)KEHI/Iﬁ
+MEeCTHOT' O YIIpaB/I€HUA U 3dlUTBI OT IEPErpy30K ABUT'ATEIA

Kak u3MepuTh TOK uepe3 KaTylIKy MarHUTHOT0 MMyCKaTe/is B cpadoTaBieM
COCTOSIHUH?

OMMeTpPOM

BK/IFOUEHHWEM eMKOCTH, KOMIIEHCUPYIOLed UHAYKTUBHOE COMPOTUB/IEHNE

10 U3MEpPeHHOMY TOKY ¥ HOMHUHA/IbHOMY HarlpsyKeHUHO

+110 U3MEepeHHOMY HallpsiKeHUI0 Ha KaTylIlKe U [10 TOKY, MPOTeKaroleMy yepes3 KaTyIIKy

ITo kakou (hopmyJ/ie MO)KHO BBIUMC/IUTH TOK Yepe3 KaTyIlIKy MarHUTHOTO
nyckaresus?

Ixkar = U/Rkar

Ikar = jWkar

Lyyr = U/ Ryyr

+I = U/Zkat

Kak u3MeHHMTCs Be/IMUMHA TOKA B KaTylIKe MarHUTHOI'0 IyCcKaTeJis, eC/Id BMeCTo
rnepeMeHHOro HanpspkeHus 220 B kK Hell OAK/IIOUNTH MOCTOSTHHOE HaNpPsDKeHUe
220 B?

He U3MEeHUTCS

+yBeJIUUUTCS

YMEHBIINUTCS

TOK He Oy/IeT MpoTeKaTh

B MarHMTHOM cUCTeMe MycKaTe /il KOPOTKO03aMKHYThI BUTOK YCTaHAaB/IUBaeTCs
AJISA:

+ycTpaHeHUs BUOpaLuu

yMeHbIlIeHUs] HarpeBa

yBe/JIMUeHHsI MarHUTHOTO TIOTOKA

yI00CTBa KperTieH!sT KaTyIIK:

B cxeme ynpaB/ieHUs MyCKaTe/eM IPUMEHAT BCIIOMOrarTe/ibHble KOHTAKThI JIJIf:
TIOAK/TFOUEHUST KaTYIIKU M0/] HalpsKeHue

nyOMpOBaHUS CU/IOBBIX KOHTAKTOB

LIYHTUPOBAaHUSI KHONKU «CTOM»

+ IIYHTUPOBaHUS KHOMKU «[Tyck»

KakoB0 0CHOBHOe Ha3HaueHHe MarHUTHOrO MycKarte/is?
yrnpaBjieHrue aKTUBHOW Harpy3Kou

+ yrpaBJieHHe aCUHXPOHHBIMU 3/IeKTPO/IBUTaTe/ISIMU
nybnvpoBaHMe aBTOMAaTOB

yrpaBjieHe T00bIMU 3/IEKTPO/IBUTATE/ISIMU

ITocie oTK/IHOUEHMSA IMIUTAHUA, IOABE€J€eHHOI'0 K KaTYyIIKe, ITyCKdTE€/Ib Pa3pbiBdeT
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CI/I0BbI€ KOHTAKTDI IO AEi/’ICTBPIEM:

MadCChbI CepaedYHHUKa

3JIEKTPOAVHAMHWYECKHUX YCI/IJII/Iﬁ
KOPOTKO3dMKHYTOI'O BUTKA

+11peiBapUTE/IbHO C)KAThbIX BO3BPATHbLIX IIPY’KHUH

PHAOM C IIyCKaTe/IeM YCTdHAB/IMBAIOT TEIVIOBOE peJsie i
KOMITEHCAllUN TeMIIEPATYPHbIX M3MeHeHUl B KaTyIlIKe

OTK/TFOYE€HHWA KAaTYIIKU ITPY NCUE3HOBEHWHU ITUTaHUA
+OTK/IHOUeHUA KaTYIIIKU IIpU TIEPETPY3KAX ABUT'ATEJIA
YMeEHBIIEHNWSA COITPOTUBJ/IEHUA KATYILIIKH

TenoBoe pe/ie HarpeBaeTcs 34 CUeT.
Terviornepeaaun OT KaTylIKH
Terviornepenaadn OT CepaedyHrKa
+IpOTE€KAaHUsI TOKOB 3JIEKTPOBUrATe IS
IMPpOTeKdHHWA YdCTHU TOKOB 3JIEKTPOABUI'dTEJIA

Kakue 3/71eMeHTBHI_He BXOAAAIT B COCTaB Tel/ioBoe pese?
HarpeBaresiv

OuvMeTasTHYeCcKue T/IaCTUHbI

+ 371IeMEeHThI 3aMbIKaOIINX KOHTAaKTOB

3/IeMEeHThI U3 Pa3MbIKaOLINX KOHTAKTOB

BumMera/yiMueckas IjiacTHHA U3rudaeTcs 3a Ccuer:
MPUTATMBAHUSA K KAaTYIIKE ITyCKaTeJIsd

Pa3HBIX TOKOB B cba3ax ABUTr'aTeJId

PA3HLIX TEMIIEPATYP ABYX METAJ/IJIOB

+pa3HbIX KOB(I)(I)I/IL[I/IGHTOB TEMIIEPATYPHOI'O YAJIMHEHUA METAJIJIOB

YeM u3MepsieTcsi TOK y MOTPeOUTE/NA MOIHOCTHIO /10 40 KBT npu HanpskeHUH
380 B B ’3xkcrutyaTanuu?

aMIiepMeTpoM

TepeHOCHBIM TPaHC(OPMAaTOPOM TOKa C aMIIepMeTPOM

HeOO/BIIIM TI0 BeJTMUMHE COTIPOTUBJ/IEHHEM U BOJBTMETPOM
+TOKOM3MePUTEeTbHBIMU KJlelllaMu

Kakoii 3/71eMeHT aCHHXPOHHOT'0 JIBUraTe/Isl CO3/iaeT Bpaljamwiieecss MarHUTHOe
nosie?

+cTaTop ¢ 0OMOTKOM

POTOp C 0OMOTKOM

TIO/[IITUITHUKOBBIE IIUAThI

byHIamMeHT

OOMOTKHM CTaTOpa CABUralOT B MpPocTpPaHcTBe Ha 120 rpaaycos jjisi:
+ co3/aHusI TpeMst 0OMOTKaMH BPaIlafoI[erocsi MarHUTHOTO TTOJIST
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ymob6cTBa pa3melrieHrst 0OMOTOK
BO3MO>KHOCTH TTATaHUSI 0OOMOTKH CTaTopa OT ABYyX ¢a3
BO3MOYXHOCTH MX T10C/IeJOBAaTETbHOT0 BK/TIOUEHUS

ITo Kakoii cxeme HE coeguHAIOT 00MOTKH cTaropa Tpexda3Horo
3/IeKTpojBUraress?

TPeyroJIbHUK

JIBOMHasI 3Be3/1a

3Be3/a

+ OTKPBITBIA TPEYTOJIbHUK

ITo xkakoi u3 (bOpMy.]I BbIUHNC/IAETCA AKTHBHAA MOIIHOCTD, l'[OTpEﬁJ'lHEMaH
JJIEKTPOABHUI'dTE/IEM U3 ceTu?

Pi=M>w

P; = P> cosgp

P; = P> cosgp n

+P;1 = Py/n

Tabnuna 4 — Kpurepuu orjeHKH ¢chopMHPOBAHHOCTH KOMIETEeHIUH
Ko u HauMeHOBaHUe Kputepuu orjeHMBaHusi CGOPMHUPOBAHHOCTHU

VH/IMKaTopa JOCTH)KEeHUs KOMIIeTeHI[UM (YaCTU KOMIIeTeHLNH)
KOMIIeTeHI[UU COOTBETCTBYET OL|€HKE «3aUTeHO»

(4acTu KOMIeTeHI[1N) 50-100% ot MakcuMaibHOro Oasa

CTyJeHT pYHUMAaeT akTUBHOE y4yacTHe B X0/e
TIPOBe/IeHUsI Tab0PaTOPHBIX 3aHSATHH, TPABUIBHO
OTBeYaeT Ha MOCTaB/IeHHbIE BOMPOCHI 10 TeMe, 3HaeT
o0111e CBeIeHUs O TIPOMBIIIIJIEHHBIX,
Ce/IbCKOXO3SIMCTBEHHBIX M OBITOBBIX MOTPEOUTE/NSAX, Ha
6a30BOM ypOBHe CITIOCOOEH OCYI[eCTBISITh MOHUTOPHHT
TEXHUUECKOTO COCTOSTHHsI 000py10BaHMsI MTO/ICTAaHLIUN
57IeKTPUUECKUX CeTel

N -1nkoc-1 OcyljecTsiser
MOHUTOPUHT TEXHUYECKOTO
COCTOSIHUSI 000PY/ZI0BaHUs
TMO/|CTAaHLIUI 37IeKTPUYEeCKUX
ceTeun

Mopays 3. MeponpusiTHsi 110 3HeProcoepeKxeHnI0

Bonpocbl 015 cobecedogaHusi:

1. Ha3HaueHre MarHUTHOTO MyCKaTeJIsl.

2. IpuHLMIT paboThl KOPOTKO3aMKHYTOT'O BUTKA.

3. BbIOOp MarHUTHBIX MMyCKaTee.

4. Ha3Hauenune w® TmipuHOMN paboTel TerioBoro pene. CoBMelljeHHe —€ro
XapaKTePUCTUKU C TTYCKOBBIM TOKOM 3JIeKTPO/IBUTATeIsI.

5. [Touemy TerIOBbIe pejie HEOOXOAUMO YCTaHAB/IMBATh B Tpex (ha3zax?

6. Korga ucro/ib3ytoT pyuHble ycKaTeau?

7. UTo Takoe TIPO3BOHKA Kabess?

8. Kaxk BBIT/IAAST CXeMbI IIPO3BOHKH Kabesst OaTapeiiKoi 1 1aMIIoi?
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TectupoBanue (TCK, TCn)

Bbibepume 0OuH npasuibHblil 8apUAHM:
Kak u3mepsieTcsi TOK y noTpeduresisi 11060i MmomHocTd Ha 380 B B skcrutyaTanuu?
aMrepMeTpoM

TpaHC(HOPMaTOPOM TOKa C aMIIePMETPOM
HEeOOJIBIITNM T10 BeJIMUYHHE CONPOTUBIEHHEM U BOJTBTMETPOM
+TOKOM3MEPUTETBHBIMU KJTeI[aMu

B Tp&lHC(bOpMElTOpHOM IIYHKTE€ YCTAdHAB/INBAKOT TpchcbopMaTopbl TOKa /1A
IMOAK/TIOYEHHSA ITI€ePEHOCHBIX JIAMIT

IMMOAK/TKOYEHUA BOJIbTMETPA
+TO0AK/IH0UYEeHUS TOKOBBIX 00MOTOK CUETUMKOB
N300 BTOPUYHBIX uenef/i OT II€PBUYHBIX

K uemy noaxouaTcs B cetsix 10 KB ABe BropuuHbIe 00MOTKH TPAaHC()OPMATOpPOB
TOKa?
06e 00OMOTKH MOJK/TIOUAIOTCSA K U3MEpPUTEbHBIM ITPHOOpam

+0/JHa MOK/TI0UYAeTCs K U3MepUTe/TbHBIM MpUO0opaM, a BTopasi K 1ersiM pesieiHON
3aIlUThI

0OMOTKH AyO/UPYIOT PYT ApyTa AJisl HaJ|eXKHOCTH

06e 0OMOTKM MOAK/TIOUAIOTCS K LIETsIM pesIeiiHOM 3allThI

ITouemy He/lb351 pa3MbIKaTh BTOPUYHYI0 Liellb TPaHc(opMaTopa ToKa?
H3MepHTe/IbHbIe PUOOPHI 1a[yT HeTIPaBUIbHbIE TTOKa3aHus

MOBpeAnTCS U30JIALUA MEXAY oOMOTKamMu
+reperpeeTcss MarHUTOIIPOBOJ,
HAapYIINUTCA LEeTlb 3d3€eMJ/IEHUS

Kakoii MarHUTHBIH MOTOK MPOXOAHUT 10 MAarHUTOIIPOBO/ly IPH HOPMA/ILHOH padoTe
TpaHcopmarTopa Toka?

TIOTOK, CO3/laBaeMblIii [TepBUYHON 0OMOTKOM

TIOTOK, CO3/laBaeMblii BTOPUUHOM 0OMOTKOM

CyMMa MOTOKOB TIEPBUYHOUW Y BTOPUYHONM 0OMOTOK

+pa3HOCTh IOTOKOB MIEPBUYHON U BTOPUUHON 0OMOTOK

Kakoe conpoTHB/IeHHe MOXXHO NOAK/IIUYNTH K TpaHc(opmaTopy Toka 10 kB ¢
AONMyCTUMOM Harpy3kou 15 BA?
0,2 Om

1 Om
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0,5 Om
+0,6 OMm

Kakoe conpoTHB/ieHre M0)XXHO NMOJK/IUYUTH K TpaHchopMmaTopy ToKa 0,66 kB c
AOMYCTUMOH Harpy3kou 5 BA?

+0,2 Om

1 Om

0,5 Om

0,6 Om

Kako# K/1acc TOUHOCTH JA0/KHBI UMeTh TPaHC(OpMaTopbl TOKA B LenAxX
u3sMepeHusn?

+0,5

1

3

10

BropuuHasi 00MOTKa TPaHC(OPMaATOPOB TOKA 3a3eMJISAETCS AJIA:
yBeJINUeHUsI CeUeHHsI IIPOBO/IOB

+ CHVDKEHUS HampsDKeHUsI IPUKOCHOBEHUSI TIPH TIOBPEXK/[€HUHY U30JISALIAN MEXTY
oOMOTKamMH

TIPOBEPKU U30JIALIN MEXIY 0OMOTKaMH

Ge30racHOro MPUKOCHOBEHUSI K ITprbopaM Ipy HOpMasibHOM paboTe

BcTrpoenHbie TpaHcopMaToOphl TOKAa PacnosiaralTcs Ha:
HU3KOBOJIBTHBIX BBO/IaX TPaHC(OPMaTOPOB

+BbICOKOBOJIBTHBIX BBO/IaX TPaHC(OPMATOPOB U BbIK/IIOUaTe/ el
pa3beIuHUTEISX

TpaHchopMaTopax COOCTBEHHBIX HY X/

B cersax 10 kB ycranaBi1uBawT TpaHcopMaTopbl HANPSHKeHU JJIfA:
+KOHTPOJIS1 COCTOSTHUS H3oJisuu B cety 10 kB

MOK/TFOUEeHUST aMITIePMETPOB

TMOK/TFOUEHUS] TOKOBBIX Lierel 3allUThl

TOAK/TFOUEeHUS] TOKOBBIX LieTlel CUeTUYMKOB

Kakyo Harpy3Ky M0O)XXHO NOAK/IHYATh K TpaHcdopmaTopaMm Hanpspkenus 10 kB?
1000 BA

10 BA
+120 BA
500 BA

OpaHa u3 00MOTOK TpaHCc(opMaTopa HaNPsHKeHUA COeJMHAETCA B Pa30MKHYTHIN
TPeyroJibHUK JI/Ifi:
MOJK/IFOUeHUs BOJIbTMeTpa
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MO K/TFOUeHHs CHpPeHbI
TOJK/IFOUeHUs pejie MUHMMa/IbHOTO Harpsi)KeHusI
+KOHTPOJISI COCTOSIHUS M30/is1[1U B ceTd 10 KB

HyneBasi TOYKa 3Be3/bl IEPBUYHBIX 00MOTOK TpaHCGopMaTopa HaNPSHKEHUS
3a3eMJIsIeTCA JJIf:

+ KOHTPOJIsSE YPOBHSI (ha3HBIX HAIPSKEHUH

CHIDKEHUSI HaTPSDKEeHUsI IPUKOCHOBEHUST TIPH TTOBPEXKIEHUHN U30JIALIUN MEXKTY
obMoTKaMu

6e3omacHOro 06CTyKUBaHUS

CHIDKEHUSI COTIPOTHBJIEHUS 3a3€MJTUTEJIS

Yem 3aiMINalT TPaHCQopMaToOpbI HANPSHKEHU 0T aBaPUMHBIX PE)XXUMOB?
+11peOXpaHUTE/ISIMHA

pyOM/IbHUKAMH

aBTOMaTUYeCKHWMU BBIK/IFOUaTeIIMU

pasbeauHuTensiMu Ha 10 kB

Kakoe HoMHHa/IbHOEe BTOPHUYHOE HaMpshKeHue UMeT TpaHcopMaTopsl
HalpsoKeHusa?

57,7 B

220 B

+100 B

380 B

ITo Kako¥ KaTeropuv MOr'yT OIUIAYMBATh 3/IEKTPOIHEPTHI0 MOTPedUTe /TN
MOIIHOCTBIO 10 670 KBT?

+1

2

3

4

ITo Kako¥ KaTeropuv MOr'yT OIUIAYMBATh 3/IeEKTPOIHEPIHI0 MOTPeduTe /N
MOIIIHOCTBIO cBbImIe 670 kBT?
1

2
+3
4

Kakue cueTuuku JAO0/I2KHbI UCII0/IB30BATH HOTpEﬁI/ITEJII/I HepBOﬁ KaTEFOpl/II/I?
ABYX30HaJ/IbHbIE

+UHTerpajabHble
TPpEeX30HdJ/IbHbIE
C IMOYdCOBBIM yU€TOM
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Kakue cueTunku JAO0/I2KHbI UCII0/IB30BATH HOTpEﬁI/ITEJII/I mIeCTou KaTEFOpl/II/I?
MHAYKIJMOHHbIE

UHTerpasbHbIE
30Ha/IbHbIE
+C 1I0YaCOBBLIM YUE€TOM

Kakum o0pa3zom nepejaercsa nHGpopManus 0T CYeTYNKOB rapaHTUPYIOLEMY
MOCTAaBIIUKY?
T10 MPOBOJHBLIM KaHaiam

10 pa/In0KaHaiamMm
+mo GSM-kKaHasiam
10 BLICOKOUYACTOTHOM CBSA3U

CKo0/IbKO BpeMeHHU XpaHUTCs HH(popManus B CUeTYNKe 0 MOTped/isgeMoi
10/1y4acoBOM SHepruu?
24 yaca

+30 cyToK
HeJleJTo
CyTKHU

Kak mo moka3aHusiM Mmo/iy4acoBOro noTped/ieHusi akTHBHOM M PeaKTUBHOU
MOIIIHOCTEeH oTpe/ie/IuTh CPeAHHM Cos @?

74

cos ¢ =—2KL
PEAK

/4
COS¢ — _ PEKT

WAKT

w
cos¢ = 2”‘” =

+ \/WPEAK + WAKT

2 2
cos @ :\/WAKT +Wepax

KOHAEHC&TOPHBIE 6&Tﬂp€l/l Hd NMNOACTAHIHUAX YCTAHAB/IUBAKOT VI
IJIaBHOT'O peryjimpoBaHUA HATIPSDKEHUSA

CHIDKEHMA IT0TePb MOIMHOCTH B LEIAX ITOCJIe KOHAEHCATOPOB
+ CHI)KeHUs II0TePb SHEPruu B HI/IT&IOH.[GIZ cetTn
YMeEHBIIEHWS CeueHus ITPOBOAOB Y HOTpG6HT€J’I€I>i

Ha kakue U3 noka3sarejiell KauecTBa HallpPsHKeHUs BIUAKT 0AHO(Ja3HbIe
Harpesareau?
+ HeCUMMEeTPUIO HalpsKeHU !
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HECHHYCOHW/Ia/IbHOCTb HaTPSDKeHUH
YacToTy
KosiebaHue HarpsHKeHUsT

YCTPOﬁCTBa 3dILUTHOI0 OTK/INYE€HUA YCTAHAB/IMBAKOT /Il OTK/IIOUE€HUSA CETHU IIPHU.
+CHW>)KEHUU COIIPOTUBJIEHUST U30/ILUU O,Z[HOﬁ ns3 (1)(:13

3dTAHYBIIEMCH ITyCKe 3JIEKTPOABUT'ATEJIA
,Z[BYXCIJBBHI)IX KOPOTKHX 3dMBbIKAHUAX
CXJIeCTbIBAHN U q){:BHI)IX IIpOBOAOB

JlonmyCcTUMBIM TOK 3aMbIKaHHMA Ha 3eMJ/II0 B CeTAX HanpspkeHueM 6...35 kB Ha
)Kes1e300eTOHHBIX OIOPax COCTAB/IsAET:

S5A

+15 A

20 A

10 A

Kab6enbHble TpaHcdopMaTopbl TOKa B ceTax 10 kB ycranaBMBawT Ais:
+perucTpaLy TOKOB 3aMbIKaHUSA Ha 3eMJI0 Ha JIMHUU

yIo06cTBa KperuieHust Kabesst K KOHCTPYKI[UH
oTK/roueHus AByx(@a3Hbix K3 Ha muHAU
OTKJTFOUeHHSs OOJBIITNX ITyCKOBBIX TOKOB 3JIEKTPO/IBUTaTeIel

Peste, mok/II0ueHHOE K TPaHC(opMaTopaM TOKA Hy/IeBOH MOC/1eJ0BaTe/IbHOCTH,
pearupyer Ha:
ITyCKOBbIE TOKUA 3JIEKTPO/[BUTaTe ek

+ oZlHO(pa3HbIe MMOBPEXIEeHNUS U30JISALIUN
TOKM Mexay@dasHbix K3
0OpBIBBI (ha3HBIX POBOZOB

Kakue npeioXpaHUTe Iy A0MYCKAETCS 3aMeHATh MO/ HanpsDKeHHeM U MOJ
Harpy3kou?

+TIpOOOYHOTO THTIA

C KBapIIeBbIM 3arl0/THEHUEM

B I[UTe HU3KOTO HAIMpPsDKeHUs1 TPAaHC(HOPMATOPHOTO MyHKTa

Ha 10 kB ¢ cobmoieHreM Mep 6e30MacHOCTH

Ecu ¢asHbIi NPOBOJHUK UMeeT ceueHre 25 Mm%, To ceuenue PE—npoBojHuKa
JAO/DKHO OBITH He MeHee:
6 Mm?
10 Mm?
+16 Mm?
25 Mmm?
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Tab6smna 5 — Kpurepuu onjeHKH chopMHPOBAaHHOCTH KOMIIETEHI[UH

Koz v HauMeHOBaHUe Kputepuu orjeHrBaHus1 CPOPMUPOBAHHOCTHU
VHJUKATOpa [JOCTH)XXEeHUs KOMIETeHI[MHA (4acTu KOMITeTeHI[1H)
KOMIIeTeHL|UU COOTBETCTBYET OLIEHKE «3aUTeHO»
(yaCcT KOMIETEeHLIUN) 50-100% ot MakcuMasibHOTO 6asia
CTyZeHT NpUHAMaeT aKTUBHOE y4yacThe B XO7e
M-1nkoe-1 OcyijecTprser TIpOBe/IeHHsI Tab0pPaTOPHBIX 3aHATHM, TTPABU/ILHO
MOHUTOPUHI TEXHUYECKOI'0 OTBeuaeT Ha I10CTaB/IeHHbIe BONPOCHI [10 TeMe, 3HaeT
COCTOSIHUSI 000PY/JOBaHUS o0I11TMe CBe/IeHHUSI O MEPOTIPUATHSIX T10
MO CTaHLUH sHeprocbepeskeHut0, Ha 6a30BOM ypoBHe Crioco0eH
9/IEKTPUUECKHX CeTell OCYILLIEeCTBJIATh MOHUTOPUHT TEXHUUECKOT'O0 COCTOSTHUS

000py/10BaHUs MTOACTAHIIUM 3/IEKTPUUECKUX CeTeH

2 OITPEJE/IEHUE PE3YJ/IBTATA
IMPOMEXYTOUYHOM ATTECTAILIUA

(-DOPMa HpOMG)KYTO‘—IHOﬁ daTTeCTalyu 110 JUCHUIVIMHE 3auem.

OLIEHOYHLBIE MATEPUAJIbI 1 CPEACTBA /11 IIPOBEPKU
C®OPMHUPOBAHHOCTU KOMIIETEHIIUI

ITKoc-1. OcyiecTB/isieT MOHUTOPUHT TEXHHUECKOI'0 COCTOSTHHMSI 000pY/J0BaHUA
MO/ICTAHI{UM I/IEKTPUYECKHUX CeTeu.

BaﬂaHl/Iﬂ 3dKPbITOI'0 THUIIA

Bbibepume 00uH npaeu/ibHbIll 6ApUAHM omeema

YKaKuTe NPUEeMHHUKH /IEKTPUUECKOH YHePrum:
3/1eKTPO0OOPYyZI0BaHIE TIO/[CTaHITUH
+3J/IeKTpOHarpeBaresib

3ePHOTOK
TIOTOYHAs JTUHUS

YKaxurte morpedouTesiei 3/1eKTPUUECKOH SHEPruu:
OJIMHOYHBIMN 3JIeKTPO/IBUTraTe/ b

BBITIPSIMUTETb

+11ex 110 TiepepaboTKe IpeBeCUHBI

OCBeTHUTe/IbHas JlaMra

K Tpancdopmaropy Toka 0,66 kKB c gonmycrumoun Harpy3kou 5 BA moxxHo
NOAK/JTHYHUTH CONPOTHB/IEHHE:

+0,2 Om

1 Om

0,5 Om

0,6 Om
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3aJJaHuA OTKPBITOr0 THIIA
Jlatime pazeepHymbili omeem Ha oNpoc

4. Yrto NoHMMAIOT NOJA 3aHy/IeHUueM?

IIpasuabHblii omeem: Ilof «3aHy/eHWeM» MOHUMAKOT 3/IeKTpuUeckoe (TajbBaHUYeCKOe)
NpYUCOeJUHEeHre TOKOTIPOBO/SIIMX KOPIYCOB 3/IeKTPOOOOPYOBAaHUSI K «3alllUTHOMY
HyseBoMy TipoBoaHUKY (PE)» B cucreme »snektpocHabkenwss TN-S wmm K
«yHUBepcaabHOMY HyjeBomy TpoBogHUKY (PEN)» B cucteme 3nektpocHabxenust TN-
CS.

5. UYem 3amunjarot cetb 380/220 B oT KOPOTKHMX 3aMbIKaHHH?

IMpasunbHbili omeem: CeTb 380/220 B 0T KOpPOTKHMX 3aMbIKaHWW 3allUIAOT
rpeZiloXpaHUTe/ISIMA C TIJIaBKUMH BCTaBKaMM WM aBTOMAaTUUeCKMMU BBIK/IFOUATEISIMUA C
KOMOWHUPOBAHHBIMH (37IeKTPOMarHUTHBIMH) PacIielUTeISIMHU.

6. Kak onpepensierca Ko3(puijueHT MOLHOCTH HAarpy3Ku?
IMpasunbHbili omeem: Ko3dh@uileHT MOIHOCTH HArpy3Kud Orpeje/isieTcss Kak
OTHOLLIeHHe aKTUBHOU MOIIHOCTU (P) K moJIHOM MOLIHOCTH (S) AaHHOM Harpys3Ku.

7. Ha kakue U3 TmNOKa3aTe/ie KauecTBa HaNpsDKeHUsl BIUAKT 0AHO(a3HbIe
Harpysku?

IIpasuabHblii omeem: OpHOoGda3Hble HAarpy3KW BAMSIIOT Ha TaKOW MOKa3aTe/b KauecTBa
3JIeKTPO3HEPruu, Kak «HeCUMMEeTPUSI».

JonosiHume

8. HomuHa/IbHOE CONMPOTHB/IEHHE TPHOOPA, KOTOPHIM MOXHO HOJK/IIYUTH K

Tpancdopmaropy ToKa 10 KB ¢ pgomycrumoni Harpy3kod 15 BA cocrasasier
Om.

IIpasunbHbiii omgem: 0,6.

9. YcrpoiicTBa  3alIUTHOIO0  OTK/IKYEHUSA  pearupywT  Ha
COTPOTHUBJ/IEHUsI XOTHA Obl OAHON M3 (pa3 ITEKTPUUECKOH CETH OT HOPMATHUBHOIO
3HaAYeHMUs.

I1pasunbHblil omeem: CHUKEHUe.

10. Hcnonb3ys OCBEIIéHHOCTH, MOXXHO AaBTOMAaTHUYeCKH
ynpaB/IATbH CUCTeMOU OCBellleHHs.
I1pasunbHbili omeem: AAaTUMKU.

11. TpancdopmaTopbl HanpspKeHUs HA MOACTAHLUAX 3AlMIIAIOT OT aBapUHUHBIX
PEeXHMOB .
INpasunbHbili omeem: Tipefil0XpaHUTE/ISIMHU.
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OxkoHuaTenbHbIe  pe3y/bTaThl  00yueHHWs  ((pOpPMHpPOBaHUS  KOMITETEHI[UM)
OTIpe/iesITIOTCSl TIOCPe/ICTBOM TepeBojia 0asijioB, HabOpaHHBIX CTY/J€HTOM B IIpOLiecce
OCBOEHUS AUCIUIIMHBI, B OLIeHKW: 0a30BbIii ypOBeHb CHOPMUPOBAHHOCTH KOMIIETEHITUH
CUMTAETCS JOCTUTHYTBHIM, €C/IU pe3y/bTaT 00ydeHHsI COOTBETCTBYET OIleHKEe «3auTeHO»
(50-100 perTHHrOBBLIX 6asIIOB).

3 IIOPSAJOK ITPOBEJJEHUA IIOBTOPHOM
IMPOMEXYTOUYHOM ATTECTAILIUA

dopmMa NpOMe>KyTOYHOU aTTecTal[yuy 0 AUCLUILIMHE 3auemn.

@®OoH/, OLEHOYHBIX CpPEACTB [Jid T[POBeJEeHHs [MOBTOPHOM MPOMEKYTOUHOU
aTTecTalMu (OpMUPYETCS W3 UuC/la OLeHOYHBIX CPEACTB MO TeMaM, KOTOpble He
OCBOEHBI CTYJIeHTOM.

IpumeuaHue:

JoronHuTe/bHbIe  KOHTPOJIbHbIE  WCIBITAHWA  TPOBOAATCA A/l CTYZEeHTOB,
HaOpaBimx MeHee 50 ©Oa/wtoB (B cooTBeTCTBUM C «IlojiokeHHWEM O MOAY/IbHO-
PEUTUHTOBOM CHUCTEME»).

Tab6smna 6 — Kpurepuu oneHKH chopMHPOBAaHHOCTH KOMIIETEHI[UH

Ko 1 HauMeHOBaHUe Kputepuu orjeHMBaHusi CPOPMHUPOBAHHOCTHU
WH/IMKaTopa JOCTH)KEeHUs KOMIIeTeHI[UM (YaCTU KOMIIeTeHLUH)
KOMIIeTeHI[UU COOTBETCTBYET OL|€HKE «3aUTeHO»
(4acTu KOMIeTeHI[1N) 50-100% ot MakcuMaibHOro Oasa
CTyJeHT, B OCHOBHOM, BJiajieeT MaTepUaioM Mo
W[I-likoc: OCYLIECTBISIET TeMaM Kypca, 3HaeT KjaCcCU(PUKALIUI0

5/IEKTPOIIPUEMHUKOB U TIOTpebuTesiel, TpeboBaHuUs K
KaueCTBY 3JIEKTPOIHEPryH, MePOIIPHUSTHS I10
sHeprocbepekeHuo, Taprudbl Ha 3I€KTPOIHEPIHUIO;

§ Ha 6a30BOM ypOBHEe CI1I0C06eH OCYIIeCTBISATh
ceTen MOHHUTOPHHI TEXHUUECKOT'O COCTOSTHUS
000py/10BaHUs MTOACTAHIIUH 2/IEKTPUUECKUX CeTeH

MOHHUTOPUHI TEXHUUECKOT'O
COCTOSIHUSI 000PY/ZI0BaHUs
TIO/JICTAHLUM 7IeKTPUUeCKUX
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