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ITacniopt
(¢oHa OLIeHOUHBIX CpPe/ICTB

Tabsmria 1
dopmMUpyeMsbie OueHouHbIe
Moaynb JUCLUATITAHBI KOMITeTeHL[UH Martepuanbl | KonnuectBo
WM UX YaCTH Y CpeJiCTBa
Mogys 1. [TKoc-1. CriocobeH
OneKTpUYeCcKui amnmnapar OCYLLIECTB/ISTh
KaK CpeJICTBO yTMpaBJleHHUs MOHUTOPHHT
pe’xuMaMu paboThl, TEXHUUECKOT'0 COCTOSTHUS
3alUThl U PEryIMpOBaHMUs o0opyioBaHUsI TCk a5
rapamMeTpOB CUCTEMBI. MO/ICTaHLIUA 3P 76
dusryecKre 0CHOBBI U 3JIEKTPUUYECKUX CeTeM. C6 13
TIPOLIeCCHI TIPU
OTKJIFOUEHU U [TKoc-3. CriocobeH
3JIeKTPUUECKUX LeTewu, OCYLLIECTB/ISTh
(dur3nueckue sIBJIeHUs B TJIaHUPOBaHUE U
3JIeKTPUYECKUX arrapaTtax| KOHTPOJb /esTe/IbHOCTH
Mopynb 2. D/1eKTpOHHbIe 10 TEXHUYECKOMY
arraparsl. 00CTy>KMBaHUIO U TCk 19
beckoHTakTHBIE peMOHTY 000pyZI0OBaHUS 3JIP 16
Y MUKDOIIPOL[eCCOPHbIe TO/ICTaHLIUM C6 6

anmnaparbl

57IEKTPUYECKUX CeTel




1 OODEHOYHBbBIE MATEPUA/JIbI, HEOBXO/JNMBbIE
JIJIs1 OIIEHKHW 3HAHUM, YMEHU 1 HABBIKOB JIEAATE/ TR HOCTHU
B ITPOIECCE OCBOEHUSA JUCLHUIIVIMHbBI

Tabuiia 2 — PopmupyemMble KOMITETEHLIUU

SKCIUTyaTalvi0 SHepPreTUYecKoro 1
3/IeKTPOTeXHUUECKOT0 000py/10BaHUsI, MALLIKH U

YCTaHOBOK

Kop u OueHouHbIe
Ko v HauMeHOBaHHe MHAUKATOPA JOCTHKeHUsT
HauMeHOBaHHe MaTepua’bl
KOMIIeTeHLIUU (4aCcTH KOMIeTeHLUH)
KOMIIeTeHLIUU Y CpejCcTBa
Mopyne 1. DnekTpuyeckuy anmnapar Kak CpeZiCTBO yIIpaB/ieHus
pe’kxuMaMu paboThbl, 3allMThI ¥ Pery/IMpOoBaHus TapaMeTpPOB
cucteMbl. Pr3nUeCKre OCHOBBI U TIPOLIECCHI TIPU OTK/IHOYeHUH
MKoc-1 3/IeKTPUUECKUX 1iereid, r3nueckre siBjieHUs B 3/IeKTPUUECKUX
anrapaTax
Criocoben P
N /1-211koc-1 PaccunThiBaeT mapameTpsl
OCYILIeCTB/ISITh
3/1eKTP0000PYJ0BaHMST CHUCTEMBbI
MOHUTOPUHT
3/IeKTPOCHa0KeHUsI 00beKTa
TeXHAYEeCKOTO0
N/-3 rkoc-1 PaccunThIBaeT pe>kKMbl paboThI
COCTOSIHUS
CUCTeMbI 3/1eKTPOCHabkeHus1 00beKTa
obopyzioBaHUs TecTupoBaHue
. N 1-4 rikoc-1 ObecrieurBaeT 3a/jaHHbIe TapaMeTpPhbl
MO CTaHLIUM 3amura JIP
pe>kriMa paboThl CUCTEMBI 3/IEKTPOCHAOKeHHS
3JIEKTPAUECKUX CobecenoBaHue
o o0BeKTa
ceTel.
N /-111koc-3 OpraHu3yeT MOHTaX, Ha/laJKy,
MKoc-3 9KCTUTyaTalvi0 SHePreTHYeckoro 1
3/IeKTPOTeXHUUECKOT0 000py/10BaHUsI, MALLIKH U
Criocoben P pyA ’
yCTaHOBOK
OCYILIeCTB/ISITh
Mopyne 2. D/1eKTpOHHBIE arraparsl.
TJIaHWPOBaHUe U
KOHTDOJT BeCcKOHTaKTHbIe ¥ MUKPOIIPOL|eCCOPHbBIE armaparhl
N /1-211koc-1 PaccunThiBaeT mapameTpsl
JesiTeJIbHOCTH TI0
3/1eKTP0000PYJ0BaHMST CHUCTEMBbI
TeXHUYEeCKOMY
3/IeKTPOCHa0KeHUs 00beKTa
00CTy>KHBaHUIO U
PEMOHTY N/-3 rkoc-1 PaccunThIBaeT pe>kKMbl paboThI
CUCTeMbI 3/1eKTPOCHabkeHus1 00beKTa
o0opy1oBaHUsI TectrpoBaHUe
. N 1-4 rikoc-1 ObecmieuriBaeT 3a/jaHHbIe TapaMeTpPhbl
MO CTaHLIUM 3amura JIP
pe>kriMa paboThl CUCTEMBI 3/1IEKTPOCHAOKeHHS
3JIEKTPUYECKUX CobecemoBaHue
o o0BeKTa
ceteid
N /-111koc-3 OpraHu3yeT MOHTaX, Ha/laJKy,




OueHOUHBbIe MaTepUa/Ibl U CPEJACTBA /ISl MPOBEePKH
copMHUPOBAHHOCTH KOMIIETEHIMH

Mopaynb 1 «JneKTpruecKUH annapar KakK CpeACTBO yIpaB/eHUsl pe)XMMaMu
paboThl, 3al[UTHI U PeryJMpoOBaHUsA MapaMeTPoB cucTeMbl. Pu3nYecKHe 0CHOBBI
U Mpouecchl NPU OTK/IHUYEHUH 3IJIeEKTPUYeCKHUX Lened, (pusnueckue siBjieHHs B
3/IeKTPUYECKHUX armnaparax»

Bonpochsl 151 codece/j0BaHUA:

1.Yto Ha3blBaeTcs  3/A€KTPOJAUHAMHYECKOM CTOUMKOCTBIO  3JIEKTPUUECKOIo
aririapara?

2. Koria BO3HMKaeT 3/ieKTpUuecKast iyra, U Kakve yCI0BHsI CTIOCOOCTBYIOT 3TOMY
sBeHnI0? Kakue Mepbl NpUMEHSIOTCA [J/1s1 yCIEeIIHOr 0 TallleHUs] 3/IEKTPUYeCKOU Ayru?

3. UTo Takoe 3po3vs KOHTAaKTOB, M Kakue Mepbl 3alljUTbl NPUMEHSIOTCA B 3TOM
C/lydae Ha CTaJuu IPOeKTUPOBAaHUS Y U3TOTOB/IEHUS /IeKTPUYECKUX arrapaTroB?

4. Yem OT/IMYAETCS 110 YCTPOUCTBY KOHCTPYKLIMU peJie IeEPeMeHHOI0 TOKa OT peJsie
TOCTOSTHHOTO TOKa? [ToueMy akTHMBHOe COTIPOTHB/IEHUe OOMOTKU y peJie TIOCTOSTHHOTO
ToKa Ha 220 B GoJibllie, ueM y pesie lepeMeHHOT'0 TOKa TOT'O »Ke HarpsyKeHUs?

5. UeM oT/iMUaeTCs MaKCMMaJibHasi TOKOBAs 3alliiTa OT HYJIEBOM 3allUThI?

6. KakoBa mpuuvHa BUOpaluM B 3/1€KTPOMarHUTHBLIX pejie TepeMeHHOr0 TOKa?
YKa)kuTe Crioco0bl yCTpaHeHHUs] BUOpaLUi.

7. HapucyuTe TpUHLMIIAAIBHYK CXeMYy 3aluThl JBUTraTesl OT Ieperpy3okK C
TOMOLLbIO TEIVIOBOTO peJie.

8. ITosicHUTe KOHCTPYKLMIO TeIuioBOro pesie. UTO IOKasbiBaeT BPeMSTOKOBas
XapaKTepUCTHUKa TeTuioBoro pesie? UTo Takoe OMMeTasiMueckast TjlacTHHa M 3aueM OHa
WCII0/Ib3yeTCs?

9. HapucyuTe cxemy BK/IIHOUEHHs TJIaBKOTO MpeAOXPaHUTENsT B CETb MPU 3alljuTe
OT TOKOB KOPOTKOTO 3aMblKaHUsl. BbibepuTe TMJlaBKy!0 BCTaBKY /i 3all{UThl
ACUHXPOHHOI'O [IBUraTe/id MOILIHOCTBIO 5,2 KBT. ITosicHUTe KOHCTPYKLHMIO TJIaBKOM
BCTaBKU, Ha3HaueHUe eé 3/IeMeHTOB U X KOHCTPYKTUBHbIE 0COOEHHOCTH.

10. ITokaxure Ha BPEMSATOKOBOM XapaKTepuCTUKe aBTOMAaTHUUYeCKOro
BBIK/TFOUaTe/Isi MOMeHT cpabaTbiBaHUsI 3/IeKTPOMarHUTHOrO pacuenuress. [losicHuTe
KOHCTPYKLIMIO TEIVIOBOT'O U 3JIEKTPOMAarHUTHOIO pacLienuTesiel U UX Ha3HaueHue.

11. [ina 3ammThl KakKWX BUJOB TOTpeOuTesell MCMONb3YHOTCS aBTOMaTUuecKue
BBIK/IFOUaTe/u ¢ Xxapakrepuctukamu A, B, C u D.

12. TlosicHuTe  Ha3HaueHWe  [AYroracUTe/JlbHOM  KaMepbl  aBTOMAaTUYeCKOro
BBLIK/TIOUATesIS U e€é paboTy.

13. Yem otTauuaercs Y30 oT aBTOMartuueckoro BbiKaoudaTens. (Y30 -—
YCTPOWCTBO 3al{UTHOIO OTK/IF0UeHUs)? [1osCHUTe TePMUH «CeeKTUBHOCTD 3allUThD».



KomnbiomepHnoe mecmupoearue (TCk):

Bbibepume 00uH npasu/ibHbIll 6ApUAHM
CreneHb 3alUTHI anmnapaTa 0003HaYaeTcs:
+ 1P20
160
¥3
YXJ14

EpyHuLeld KOMMYTal[MOHHOM U3HOCOCTOMKOCTH afmnapara siB/IseTcs:
+ KOJIMYeCTBO LIUK/IOB

Awmriep

Om

Bonbt

EuHUIed n3MepeHUus O0TK/TI0UAINeH CII0COOHOCTH aBTOMAaTHYeCKOro
BbIK/TIOUATE/IA ABJISIeTCA:

+ Amriep

Bonbt

HrroToH

6e3pa3mMepHasi BeJTMUMHA

Jiisi 3a1UThI 3/IeKTpudeckux Heneii ot K3 Ha 3a)kumax nmorpebureiei
IIPUMEHAITCA:

+ [peloXpaHUuTe N

MUHUMa/IbHO-TOKOBBIE pejie

TeIlJIOBLIE pesie

MaKCHUMaJ/IbHO-TOKOBBIE pejie

DyHKIUI0 OrPaHUYeHUs HaNpPsKeHHUs BBIIO/THAKT anmaparkl:
+pa3psaaHUKH

KOHTAKTOPbI U MarHUTHbIE ITyCKaTe/lIn

3/IEKTPOMarHuTHLIE pee

TPaHC(POPMAaTOPbI TOKA ¥ HANPS’KEHHUS

DyHKIUI0 OrPaHUYeHUs TOKA BbINO/JIHAKOT alnaparbl:
+PpeaKkTOphI

KOHTAKTOPbI U MarHUTHbIE ITyCKaTe/In

TPaHC(POPMAaTOpPbl TOKA U HANPSPKEHHUS

JaTUuKu

Annaparsbl, BbINO/JTHAKIIUE (yHKI[UI0 KOHTPOJIAA U U3MepeHus, - 3TO:
+TpaHCPOpMaTOpbl TOKa ¥ HaNPs’KeHUs

KOHTaKTOPbI U MarHUTHbIE ITyCKaTeIn

pPeakTophbl U pa3psaAHUKA

3JIeKTPOMarHUTHBIE pejie



Annaparbl, He BX0/jsliie B COCTaB HU3KOBOJIbTHBIX KOMILIEKTHBIX YCTPOMCTB:
+peakTOophbl U pa3psiHUKA

KOHTaKTOPBI U MarHUTHbIE [1yCKaTe N

aBTOMaTHYeCKHe BbIK/II0UaTe/u

TpaHC(OpMaTopbl TOKa

Anmnaparhbl, OTHOCAIIMECS K anmnaparaM ynpasJieHHs, - 3TO:
+KOHTaKTOPbl U MarHUTHbIE MTyCKaTeIn

aBTOMaTUYeCKHe BbIK/THOUaTeN

1peIoXpaHnuTe

TpaHC(OpMaTopbl TOKa

Hawub6o/1ee 3¢ ekTHBHYIO 3alIUTy NPH TOKOBBIX Ieperpy3Kax odecreynBaer:
+TeryioBasi 3allUTa

MHUHHMAaJIbHO-TOKOBasi 3allfiTa

MaKCHMa/IbHO-TOKOBAsI 3allliTa

OpoHeBasi 3aluTa

HoMmuHanbHBIM TOK amnmnapara — 3T0 TOK:

+omnpe/ensieMblii HArpeBOM TOKOBEAYLIMX YacTel arnrapara B JJUTeJbHOM peXXume Mpu
HOPMAaJIbHBIX YCIOBUSIX OXJIaXKAEHUSsI

orpeJesoLvi 3/1eKTPOAUHAMUYECKYH0 CTOMKOCTh anrapara

oTipe/ie ISIFOLIMM Mpefie/IbHYI0 KOMMYTAl[MOHHYIO CTTIOCOOHOCTH arrapaTa
orpejensieMblii U'3HOCOM KOHTaKTOB B JIJIUTE/TBHOM peXXume

KoMMyTanoHHasi U3HOCOCTOMKOCTD amnmapara onpeje/iseTcs:

+MaKCUMaJIbHbIM YMC/IOM BK/IFOUEHUW U OTKJ/IFOUEHUH amnrapara Npy HaTMurMy TOKa B
IJIaBHOU LIeTnu

MaKCUMaJ/IbHbIM YMC/IOM BK/TFOUEHUH U OTKJ/IFOUeHUH anrapara Mpy OTCYTCTBUM TOKA B
IJIaBHOU LIeTnu

MaKCHMa/IbHbIM TOKOM, KOTOPBIM ClTOCOOeH KOMMYTHUPOBATh arirapar

MAaKCUMaJ/IbHbIM KOJTMUE€CTBOM BK/IFOUEHHUU M OTK/IFOUEHHWH arnrapara Npyu HOMUHAIbHOU
Harpyske

CreneHb 3al{MTHI anmnapara - 3To:

+KpPUTEpHUH 3alMIIeHHOCTH arrapaTa OT I0TaJaH|s BHYTPb BO/IbI U TBEP/IbIX TeJT
OTHOIIIEHHEe HOMHHA/BHOTO TOKa arrapaTa K HOMUHAJbHOMY TOKY 3all[HI[aeMOro
obbeKTa

OTHOIIIEHHEe HOMHHA/TBHOT'O TOKA K TOKY CcpabaThIBaHUS /IS 3aLUThI OT KOPOTKOTO
3aMbIKaHUS

Hau0OoJIbITIas BK/IIOYAroIiasi MO0 OTK/IIoUaroiasi CrtocCOOHOCTH armapara

Ilapametp, HE saBasilommiicsi XapaKTepuCTUKOH aBTOMaTHYeCKOro
BBIK/IIQUATe/If:

+KaTeropus pa3MmeleHus

HOMMHAa/IbHOE HarpsbKeHue 1Mo U30JIsLUr



HOMUHAJ/IbHOE HampspKeHue
HOMUHA/IbHBIA pabounii TOK

Ykaxure yc/10BUs raiieHus Ayrd NOCTOSIHHOI0 TOKa, eciu: UD - HanipshkeHue Ha
ayre; U — HanpspKeHHe MCTOYHUKA; | —TOK B 1jenu c 3jeKTpuuecKoi ayrou; R -
aKTHBHOE COIPOTUB/IEHHE LIeIH.
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C poCcTOM MHTeHCUBHOCTH railleHus 3/IeKTPUUecKoi Ayru (Harmpumep, myTemM
BO3/1eliCTBUAA MAarHUTHOT'0 AyThsl) [lepeHaNpsDKeHUs B IeNy anmnapara:
+TIOBBILIAIOTCS

OCTarOTCs HeM3MeHHbIMU

VIHTeHCUBHOCTb TrallleHusl [yI'M He B/IusieT Ha IepeHanpsykeHus B Lienu
CHVDKAKOTCS

BoccTraHaB/IMBaKOIAACA MMPOYHOCTh ME@)XKKOHTAKTHOI0 MPOMEXXYyTKa anmnapara u
BOCCTaHaB/IMBaKIleecs HaNMpsDKeHHe el B YCI0BUAX YCHEeIHOr0 raieHus
3/IEKTPUUYECKOM AYTH MOCTOSIHHOT'0 TOKA COOTHOCATCH KaK:
+BOCCTaHAaB/IMBAOLIAsICsl IPOUHOCTD J0/DKHA OBbITh 60JIbIIe BOCCTaHABIUBAIOLLETrOCS
HarpsUKeHUst

BOCCTaHAB/IMBAOLAsICsl TIPOYHOCTh /I0/KHA OBITh MeHbllle BOCCTaHAB/IMBAIOIETr0Cs
HarpsUKeHUst

BOCCTaHABJIMBAOLAsICSl TIPOYHOCTH [JO/KHA ObITh paBHA BOCCTaHAB/IUBAIOIEMYCSI
HarpsUKeHUI0

C poctom mnocrosiHHOM BpemeHH Henu T=L/R yc/i0BusA rameHus 371eKTpUYeCKON
AyTu:

+yXyALIar0TCAa

He MeHSTCI

Y1y ULIar0TCs

YXYZALIAI0TCS TOJIBKO J1JIs Lieriel TOCTOSSHHOTO TOKa

Hau6os1ee 3¢ deKTHBHBIM C10C000M BO3/1eiiCTBHSA Ha 3/IEKTPHUYECKYI0 AyrYy B
Hensix HU3Koro Hanpspkenus (7o 1000 B) aBasercs:

8



+MarHuTHOE Iy The

raiieHve B TpaHC()OPMATOPHOM Macjie
BO3/IeMCTBHE dJierasa

TIOMeIlleHre TyTU B BaKyyM

IIpu onpejie/iIeHHH TEIJIOBOTO MOTOKA MPH TeIJI000MeHe 3/ieMeHTa KOHCTPYKI[UH
3/IEKTPHUUYECKOro amnmnapara Heo0X0/ M0 BOCII0/I1b30BaThCA (hOpMYyJI0ii:
+P=kt*Soxn*(T-To)

P=Ulcosg

P=(Ds)*/(2}10S)

P=V3UIncoso

HarpeB TokoBeaymux (eppoMarHUTHBIX YacTeH 3/1eKTPUUYeCKHX aniaparos,
HaXOAALIUXCA BO/IM3U MPOBOAHUKOB C NepeMeHHBIM TOKOM, 00bSICHAETCS:
+II0TePSIMUA 3HEPruu OT BUXPEBBIX TOKOB, [lepeMarHiYMBaHUs U TUCTEPe3UCOM
TIOTJIOL|eHeM U3/TyUYeHUst

TIOTEPSIMU SHEPIMU OT BUXPEBBIX TOKOB, [lepeMarHuuMBaHUs

TIOTEPSIMU SHEPIUU OT BUXPEBBIX TOKOB

Haub6o/1ee HarpeTsblii ¢/10il HAXOAUTCS Ha MOBEPXHOCTH 00MOTKH 3/IEKTPOMarHuTa
B C/Iyuae:

+TpYMeHeHus TIJIaCTMaCcCOBOI0 KapKaca 00MOTKH

npyMeHeHus1 6eckapkaCcHON HAaMOTKU KaTyIIKH

HaMOTKU OOMOTKHU Ha CepieYHUK

TIPUHYAUTETBHOTO BO3YLIIHOTO OXJIaXK/IeHHsI

O/IeKTpoAMHAMHUYeCKoe YCU/IHe MeXAY ABYMs MPOBOJHHUKAMH C TOKOM
npombIinIeHHON yacToThl =50 'y u3MeHseTCs ¢ YacToToM:

+100 I'g

50 I'g

75 T'y

314 Ty

TpyOuaTbie NPOBOAHUKY B C/Iyyae IepeMeHHOr0 TOKa MPUMEeHSIOT AJIs:
+CHI)KEeHUsI BeC IPOBOJHUKOB

yBe/IMYeHUs1 CONPOTUB/IEHHUS

OXJIaX/IeHUsI TOKOBO/IOB

yBe/IMYeHUs1 U3HOCOCTOUKOCTH

Ha npoBo/JHHK C TOKOM, Pacio/I0)KeHHbIM 0/TU3K0 K ()eppOMarHUTHOMY TeJly,
CWJIa ieliCTByeT B HAaNpaB/IeHUU:

+0T ()eppOMarHUTHOrO TeJa

10 KacaTeabHOU K (heppOMarHUTHOMY Tesly

T10 HarpaBJIeHUIO K (peppOMarHUTHOMY Temy

BOOOIIle He JeiicTByeT



OTHocCuTe/IbHAasA HOHHU3AIlUA ra3a — 3TO:

+KOJMYeCTBO 3apsUKeHHBIX YaCTHI], OTHeCEHHOe K 0011leMy UMC/Ty YacTHIl B rase
OTHOLLIEHMEe KOJIMUeCTBa 3/IeKTPOHOB K KOJIMUeCTBY MOHOB B rase

OTHOITIeHHe KOJIMUeCTBa MOHOB K 0011[eMy K 0011leMy KO/TMUeCTBY YaCTHI] B ra3e
OTHOLLIEHMEe KOJIMUeCTBa UOHOB K KOJIMYECTBY 3/IeKTPOHOB B rase

ComnpoTuB/ieHHEe CTATUBAHUSA B 3/IEKTPUUYECKOM KOHTAKTe — 3TO:

+conpoTuBIeHre 001aCTH TUIOIIAAU KacaHus, 00yC/I0B/IeHHOe SIBIEHUSIMU CTSATHUBAHUS
JTUHUM TOKa

COMNPOTHBJIEHUE TePKOHOB

COTIPOTHBJIEHUS] TOPLIOB KOHTAKTOB

Ko3¢dunmeHTt paccessinus npu yBeJivueHuH padouero 3a3opa B 3/IeKTPOMarHuTe:
+yBeIMUMBAETCS

yMEeHbIIIaeTCst

He U3MeHSIeTCst

yBEIUUMBAETCS HE3HAUMTEbHO

IIpoaonbHBIe pa3pe3bl TPYOUATHIX MPOBOJHHUKOB IIPUMEHSIIOT JJIsi:
+yMeHbLLEeHUs TTI0TePb OT BUXPEBBIX TOKOB

yBe/IMYeHUs MeXaHU4YeCKOW NPOYHOCTU

yYMeHBLLIEeHUs TI0Tepb Ha TUCTEPe3rC

He [IPUMEeHSIOT

I'aieHue Ayrv MOCTOSIHHOIO TOKA MyTeM pas/ie/ieHUus J/IMHHON AYTrH Ha Psj,
N0C/Iel0BaTe/IbHbIX KOPOTKHMX Yy OCHOBAHO Ha NIPUHLIUIIE:

+TIOJHATHSA CTaTUUeCKOM BOJIbTaAMIIEPHOW XapaKTePUCTUKU JyT'U

OXJIAXK,eHUsL IyTU CKaTbl ra30oM

co3/1aHus W30BITOYHOTO /iaB/ieHus1 B 00/1aCTu JyTH

raiieHus Ayrv B TpaHC()OPMaTOPHOM Maciie

ITocTosiHHasi BpeMeHH HarpeBa pacTeT Npu:
+ yBe/IMUeHUH TeIJIOeMKOCTH arrapaTa
yBe/nueHrnr Ko3phulieHTa TeraiooTjauu
yBe/TMUeHUH TTIOBePXHOCTH OXJIaXK/eHHUs
yMeHbllIeHUU TerIONPOBOJHOCTH

Po/1b MarHUTHOIr0 AyThsl B KOMMYTAL{HUOHHOM ammapare:

He TI03BOJIUTh 3/IeKTPUUECKOi yre OhICTPO TOracHYTh
PacCTSHYTh 3/IEKTPUUYECKYIO YTy

+I1epeMeCTUTh JIeKTPUYECKYH0 AyTy B AYrOraCUTebHYI0 Kamepy
yZep’KaTh 3JIeKTPUUECKYIO YTy Ha KOHTaKTax arrapara

Jlerue racMTh 3/JIEKTPUUYECKYIO0 AYTY:
+Ha MOCTOSTHHOM TOKe
Ha repeMeHHOM TOKe
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yCJI0BYS AYTOralleHUst He 3aBUCAT OT PoZia TOKA OTK/IF0UaeMOU LieTr
yAep>KaTb 3/IeKTPUUYECKYIO YTy Ha KOHTaKTax arapara

HomuHanbHble TOKH aBTOMATa (luom.a) ¥ ero pacuenuress (Iuom.p) COOTHOCATCA
BbIPOKEHUSMM:

+ Thoma >= IHOM.p

Lioma <= IHOM.p

IHOM.p > Thom.a

Lhoma = IHOM.p

Ha3HaueHue TenioBoro pacuenure/is aBToMara:
+pearrpoBaTh Ha MeperpysKy Mo TOKY B 3alUIaeMOU Lenu
OTKJ/IFOYaTb TOKM KOPOTKOT'O 3aMbIKaHHUSI

pearvpoBaTh Ha MajieHre HaTlpsUKeHUsl B CeTH
JUACTAaHLMOHHO OTK/IH0YaTh aBTOMAT

Ha3HaueHne MMHUMA/IBHOI0 pacUenure/isi aBToMara:
+pearvpoBaTh Ha MaieHWe HaTlpsUKeHUsl B CeTH

pearvpoBaTh Ha MeperpysKy Io TOKY B 3allUIaeMOU LeTr
OTKJ/IFOUEHHE TOKOB KOPOTKOI'O 3aMbIKaHUS

pearvpoBaTh Ha CHW)KEHHe MOMEHTA Ha Bajly 3JIeKTPOJBUTATE sl

Ha3HaueHue HeE3aBUCHMMOI0 pacLienuTe/isi aBToMara:

+T103BOJISIET OCYILECTB/IATh JUCTAHLIMOHHOE YIIpaB/ieHue BbIK/IOYaTeIeM
pearupyeT Ha MeperpysKy Io TOKYy B 3alllUIllaeMOM 1[ernu

[/l OTK/TFOUEHUSI TOKOB KOPOTKOT'O 3aMbIKaHUS

pearupyeT Ha IajieHue HallpshKeHHUsl B CeTH

Pacuenurenb aBTOMaTa pearupyet Ha TOKM KOPOTKOI0 3aMbIKAHMSA:
+3/71eKTPOMarHUTHBIA pacLenuTe/lb MTHOBEHHOTO J1eCTBUS

HEe3aBUCUMbIN pacLenuTe/b

paclLienyTe/ib MaKCUMa/lbHOTO TOKa € 00paTHO3aBUCHMMOW XapaKTepUCTUKOU
MHHHMAaJIbHBIN pacLieuTesb

MexaHu3M CBOOOAHOTO paclerieHusi aBTOMaTa Heo0X0AuM JIs:

+HCK/IF0UeHHs BO3MOYKHOCTH y/lep>KaHUsl aBTOMaTa BO BK/IFOUEHHOM COCTOsTHMY Tipu K3
B LleMnu

WCK/TFOUEHHSI CaMOTIPOU3BOIbHOTO OTOpPOCa KOHTAaKTOB

KOHTPOJISI COCTOSIHUS 1eTU

CHIDKeHMs] BUOpali KOHTAaKTOB aBTOMaTa MPU BKIFOUeHUH

Hau0o/1b1mas padoyas 0TK/IIOUAKOINAs CMIOCOOHOCTh — 3TO:

+ MaKCHUMaJbHbIN TOK, TIOC/Ie OTK/IFOUEHHS] KOTOPOTO aBTOMAT JI0/DKEH OCTaThCS
paboTocroco6HBIM

yCTaHOBJIEHHOE U3rOTOBUTE/IEM 3HaueHHe MaKCUMaJ/IbHOT'O OTK/TF0UaeMOTro TOKa
TOK 3/IEKTPOMarHMTHOTO PacLeTuTe/Isi aBToMaTa
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MaKCHMaJbHBIN TOK, ITOC/Ie OTK/IFOUEHHUSI KOTOPOT'O aBTOMAT MOXKET BLIMTH U3
paboTOCIIOCOOHOTO COCTOSIHUS

Y cTpoiicTBa 3alUTHOTO OTK/IHUYEHHUS B LieNb /sl 3alUThI OT MOPakeHus
3/IEKTPUYECKUM TOKOM YCTaHAB/IMBAKTCA:

+Cpa3y 3a aBTOMaTUYeCKUM BBIK/IFOYaTe/1eM

HErnoCpeJCTBEHHO Mepe/; aBTOMaTUUeCKUM BBIK/TFOUaTeiemM

rapasijieJ;isHO OJHOMY M3 TIO/TFOCOB aBTOMaTUUECKOT'0 BBIK/IFOUATe/ IS

BMECTO TpeJJ0XpPaHuTesIst

Y cTpoiicTBa 3al[UTHOTO OTK/THOUEeHHUSA MpeAHa3HaueHbl /sl 3al[UThI OT:
+TMOpa’KeHUs1 3JIEKTPUUYECKHUM TOKOM

TOKOB KOPOTKOT'O 3aMbIKaHUS

BbBICOKOBOJIbTHOTO UMITYJIbCa

TOKOB Tleperpysku

I1n1aBKas BCTaBKa Mpe0XPaHUTe/IA BbINO/IHsAeTCs GUrypHou Ajs:
+TIOBBIIIIEHHST OBLICTPO/IEUCTBUS TIPeIOXPaHUTEIS

yBesmmueHus ero 11KC

CHWKEeHUS MOoTepb B IpeJoXpaHuTesie

YMEeHbLLIeHWs] MaCChl MpeoXPaHUTe s

XapaKTepUCTUKOU NpeA0OXPaHHUTe s AB/ISETCS 3aBUCMOCTh:

+ BpeMeHH I/IaB/IeHUsI BCTaBKU OT MPOTEKAIOL[ero TOKa

BpeMeHU HarpeBa OMMeTa/l/IMuecKoro 3jieMeHTa OT MPOTeKaroIero Toka
TemriepaTyphl HarpeBa OMMeTa/IMUecKOro 3jieMeHTa OT BpeMeHH cpabaThiBaHMs
TeMIlepaTypbl [JIABKOM BCTaBKU OT MPOTEKAIOL[Eer0 TOKA

Ha nostroca 3/1eKTpPOMarHUToOB NepeMeHHOr0 TOKa Ha/ileBaeTcs
KOPOTKO03aMKHYTBIN BUTOK C L|eJII0:

+CHWKEHUS TIOTepb Ha BUXPEBbIE TOKUA U TUCTEPE3UC

CHWKeHUs1 BUOpalliy MarHUTOMNPOBO/1a

TMOBBILLIEHHUS] TEXHOJIOTMUHOCTH KOHCTPYKLIMM MarHUTOIIPOBO/ja
yMeHbllIeHUs1 MaccorabapuTHBIX M0Ka3aTesieit 3/1eKTPOMarHuTOB

MarsauTHasi cucTemMa 3/IeKTPOMarHMTOB MepeMeHHOT0 TOKA BbITIO/THAETCSA
IIMXTOBAHHOM JIfA:

+CHWKeHUSI TI0Teph Ha BUXPeBble TOKW U TUCTepe3uc

CHI>KeHHs] BUOpall MarHUTOTIPOBO/iA

TIOBBIIIEHUST TEXHOJIOTUYHOCTH KOHCTPYKIIMKM MarHUTOIIPOBOZA

yMeHbIIIeHUs] MacCcorabapuTHBIX TMOKa3aTesiell 3JIeKTpOMarHuTOB

KOPOTK03aMbIKaTEJII) OTHOCHUTCHA K KJ/IACCY dlllIdaPATOB BbICOKOI'0 HAIIPHAYKEHUA:

+OrpaHuuMBaroLye anrapartbl
KomMyTalMOHHBIe arrapaTsl
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ArnmnapaTs! ynpaB/ieHUs
V3MepuTe/ibHBIe arraparsl

OrpaHuuyuBamIlye anmnaparbl peaju3yloT QyHKIUIO:
+OTK/IF0UeHre TOKOB KOPOTKOT'O 3aMbIKaHUS
OTK/IrOUeHUe TOKOB Ieperpys3ku

3alura OT ITOHWKeHHUS HaTlpsKeHUs

CHwKeHMe TepeHarpsyKeHus B CeTH

K He/jocTaTKaM BaKyyMHBIX BbIK/II0UaTe/ el OTHOCAT:
+Hwu3Kast HaJje)KHOCTb paboThI CHIb(OHA

Bricokast 1o>kapo6e30macHOCThb

MuHMMasbHbIe TabapUTHBIE pa3Mephbl

BbiCcOKast 13HOCOCTOMKOCTb [IPYU HOMUHAIBHOM TOKe

YKakure Ha OHO/IMHEMHON CXeMe 3/IeKTPOCTaHIMH
Lw 1w

tvo o

FﬂxB

as ) \
a Q8
&1
pa3beUHUTE/Ib:

PeakTop peanu3yetr GyHKIHIO:

+YMeHblIlIeHHe BeJTMUUHBI TOKa KOPOTKOT'O 3aMbIKaHHs
OTK/r0UeHre TOKa KOPOTKOT'O 3aMbIKaHUSs
KomMMyTariiusi Toka B HOMMHAJIbHOM peXXxume paboThl
CHKeHHe TiepeHanpspKeHUsl B CeTH

Ykaxure 3akoH buo-CaBapa-/Ianyiaca B MaTemaTnueckou gopme.

+dB —”—Oldzl
47 r
B =l
’ 4t x
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OCHOBHOM 3/1IeMeHT Npe/J0XPaHUTeIs:
OuMeTa/I/IMuecKas riacTUHa

3JIEKTPOMAarHuT IIOCTOSIHHOI'O TOKa

+IlJIaBKasi BCTaBKa

KOMITIeHCATOP 3JIEKTPOAMHAMUYECKUX YCUTAN

TArosasi xapakTepuCTHKA 3/IEKTPOMarHuTa - 3T0 3aBUCUMOCTh:
HarpspKeHUs Ha yre OT BeJIMUMHbI TOKa

TOKa B 3JIEKTPOMarHuTe OT BpeMeHH!

MepexoHOr0 COMPOTHB/IEHHsI KOHTAKTOB OT CHJ/Tbl KOHTAKTHOT'O Ha)KaTHs
+3/71eKTPOMarHuTHOW CUJTbI OT BeJTMUMHBI 3a30pa

3aBUCUMOCTb 3/IEKTPOMAarHUTHOU CHJ/IbI OT M.JA.C. KaTYIIKH:
yBeJIMUMBaeTCs [PONOPLUOHAIBHO M. [.C.

+yBe/IMUMBaeTCs MPONOPLIMOHATIBHO KBaJpaTy M.J.C.
yBeJIMUMBaeTCs MPONOPLMOHA/IBHO KyOy M.J.C.

yMeHbLIaeTCs JIMHENHO

EpuHuLel u3MepeHrsi MarHUTHOTO MOTOKA SIB/ISAETCS:
Awmriep

BosbT

+Bebep

I'enpu

EpyHunel n3Mmepenusi MarHuToABwKyuied cunbl (M/IC) aBasiercs:
+Amriep

Bonbt

Bebep

I'enpu

EpuHuLel u3MepeHnsi MarHUTHOM MPOBO/JUMOCTHU SABJISIETCSA:
Awmriep

BosbT

Bebep

+I'enpu

B OBITOBOI1 aBTOMAaTHYeCKHI BBIK/TIOUATE/Tb HE BXOIAT 3/IEMEeHThI:
+ 3/1IEKTPOMArHuT BK/IHOUEHUS

57IEKTPOMAarHUTHBIN pacLienuTe b

TeIJIOBOU pacLieUTeNb

OTKJ/IIOUaloLIyie NPy >KUHBI
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J/IeKTPOMarHUTHBIN pacuenure/ib AelCTByeT M0 NPUHIUIY:

TIPU CHATHU KPBILLIKA aBTOMATa [JelCTBYeT Ha CepAeYHUK

+TIpY MIPOTeKaHWH OOMBILIKNX TOKOB CeP/IeYHUK BTSITHMBAETCS B KAaTYILKY
TEeTIOBOW paciienuTesib MpU U3rubaHruy Ha)KUMaeT Ha CepZeuHuK
cpabaTbiBaeT OT 3/IeKTPOIUHAMUYeCKUX YCUIAN

BPEM}I OTK/INYEHHUA dBTOMATA C-)JIeKTPOMal"HI/ITHI)IM pacuennTeneM:
HECKOJIbKO CEeKYH]

+0,02...0,04 c

1c

3aBHCHUT OT Harpy3kKu

Tok cpabaTbIBaHUs Y/IEKTPOMArHUTHOTO PaClieNUTe /A 3aBUCUT OT:
CeueHwMs IPOBO/IA PACLIETIUTE TSI

HOMMHA/TbHOT'O TOKa KOHTAaKTOB aBTOMaTa

TOKa TIOTpeOuTe IS

+TIpOM3BeIeHUS UMC/Ia BUTKOB Ha TOK

IIpu npoBepKe 3/IeKTPO00OPYAOBaHHSA HA 3/IEKTPOANHAMHYECKYH CTOMKOCTD
YUYHMTBIBAKOT:

yCTaHOBUBLLIMMCA TOK K3

MaKCHMMaJIbHbIM TOK Harpy3Ku

+ynapHbli TOK K3

TepuoUUeCKyH0 COCTaBIIAOYI0 ToKa K3

KBapiieBblil NeCOK 3aChINaeTcs B M0J/IOCTh MPe/JOXPaHUTe/Is AJIs:
+o0sierueHus raiieHust Jyry NPy pa3pbiBe TOKa

KOHTPOJISI LIeJIOCTH Tpe/j0XpaHuTest

OXJIaXKJeHUsI KOHTaKTOB

CUTHanM3aluu cpabaTbiBaHUs

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

V3MeHeHMs TI0JIOXKEeHUsI Cep/leUHMKa B KaTYIIIKe IMPY ITPOTeKaHUH TOKa
+u3rubaHus OUMeTa/VIMUeCKOU IJIaCTUHBI

yIJIMHEHHsT OHOPOIHOM TIIACTUHBI TIPU HarpeBe

HarpeBa KOHTaKTHOM CHCTEMBbI

XapakKkTepUCTHKA Tel/I0BOr0 pacuenure/isi UMeeT BU/:
NIpSIMOJIMHEHAas 3aBUCHMOCTD OT MPOTEKAroIero ToKa
CTyTeHYaTbld BUJ

oOpaTHO3aBHCHMast OT JIFOOOT0 TOKa MOTpebuTess
+obpaTHO3aBHUCHUMasi OT TOKa, TIPEBbIIIAIOIHAY HOMUHATbHBINA TOK

Ten/i0BoH pacuenure/ib B aBTOMaTUYeCKOM BbIK/II0UaTe/ie BO3/ielCTBYeT Ha:
HEIOoCpe/ICTBEHHO Ha KOHTAaKTHYIO CUCTEMY
+ cucteMy CBOOO/IHOTO pacLieTieHust
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3JIeKTPOMAarHUTHBIN pacLienuTesib
OTKJ/TFOYAIOLLYIO TIPYKUHY

ToK cpabaTbIBaHHs TEIUVIOBOT0 PACHeNUTE/IA OTCTPAUBAETCS OT:
TOKa ofHOda3Horo K3

TOKa MUHUMAa/IbHOUW Harpy3Ku

ITyCKOBOT'O TOKa JIBUTaTeJIs

+ MaKCMMaJ/IbHOTO pabouero TokKa JTMHUU

B ceTsax aBTOMaTH4YecKHe BbIK/II0UAaTe/IM YCTAHAB/IUBAKOT JIA:
+KOMMYTaLM TOKOB Harpy3K" U TOKOB KOPOTKHX 3aMbIKaHUU
OTK/TFOUeHHS [IPU UCUe3HOBEHUU HaTlpSHKeHUs

Cpe3aHus BOJIH MepeHarnpsykKeHun

JIMCTAHLIMOHHOIO YIIpaB/IeHUs1 Harpy3Kou

B aBTOMaTax yCcTaHaB/IMBAKTCA Ayroracure/ibHbIe peleTKHy AJIfA:
HUCK/IFOYeHUs e/leHUs Ayry Ha Y4aCTKHU

TPOYHOCTH JyrOracuTeIbHOW KaMepbl

+yCcKopeHus raieHust Ayru

HVCK/IFOYeHUs I0ABJ/IEHUS AYyTU

PyuHble MarHuTHbIE IyCKaTe/Iu NpeJHa3Ha4YeHbl JIf:
OTK/IFOUeHHS KOPOTKUX 3aMbIKaHUH

JMCTaHLIMOHHOTO yTpaB/ieHUs aCUHXPOHHBIMY JIBUTaTe/IIMU
3alUTHI OT [epeHarnpsKeHUn

+ MeCTHOIO YIIpaBJ/IeHUs U 3allUThl OT Neperpy30K ABUraTesst

Tok uepe3 KaTylIKy MarHUTHOTO IyCKaTeJisi B cpadoTaBIIeM COCTOTHUU
U3MepseTc:

OMMETPOM

BK/IFOUEHHWEM eMKOCTH, KOMIIEHCHUPYIOLed UHAYKTUBHOE COIIPOTUB/IEHHE

I10 U3MEPEeHHOMY TOKY U HOMUHA/IbHOMY HallpsDKeHHUI0

+110 U3MEePEeHHOMY HampspKeHUI0 Ha KaTyLIKe U 110 TOKY, ITPOTeKarlieMy yepes
KaTyLIKy

ToK yepe3 KaTyIIKy MarHUTHOI'0 IyCKaTe I BbIUKNC/IsieTcs mogopmy.ie:
Ikar = U/Rkar

Ixkar = jWkar

Lisr = U /y[Ryyr

+1 = U/Zkar

Ec/u BMecTo nepeMeHHOr0 HanpspkeHus 220 B k Hell NOAK/IIOUMTH NOCTOAHHOE
Hanpspkenue 220 B, To Be/iIMyMHA TOKA B KaTylIKe MarHUTHOI'O IyCKaTe Is:

He U3MEeHUTCS

+yBe/IMUUTCA

YMEHBIIIUTCS
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TOK He Oy/ieT mpoTeKaTh

B MarHUTHO¥N CHCTeMe MyCKaTe/isi KOPOTK03aMKHYTBIH BUTOK yCTaHAB/IMBAETCs
A

+ycTpaHeHus1 BUbpaluu

YMEeHBIIIeHUS] HarpeBa

YBeJIMUeHHUs] MarHUTHOT'O TIOTOKA

y100CTBa KperyieHUs KaTyIIK!

B cxeme ynpaB/ieHUs MyCKaTe/eM IPUMEHAIT BCIIOMOrarTe/ibHble KOHTAKTBI JJIf:
TIO/IK/IFOUEHHUS KaTYLIKU 10/, HallpsyKeHUe

AyOMpoBaHUS CUJIOBBIX KOHTAKTOB

LIYHTUPOBAaHUSA KHOMKU «CTOI»

+ IIYHTUPOBaHUS KHOMKHU «[Tyck»

OcHOBHOe Ha3HAYeHHEe MAarHUTHOIrO NMyCKaTeJis:
yrpaB/ieHue aKTUBHOW Harpy3KOou

+ yrnpaB/ieHVue aCUHXPOHHBIMY 3/1eEKTPO/BUTaTe/ISIMUA
nybsipoBaHMe aBTOMATOB

yrpaBjieHue T00bIMU 3/1IeKTPO/IBUTaTe ISIMU

IToc/ie OTK/IIOYEHHSI TUTAHMS, NI0/|BE/ICHHOI0 K KaTyliKe, IMycKaTe/b pa3pbiBaeT
CUJIOBbIe KOHTAKTHI MO/} el CTBUEM:

MacChl CepJieuHrKa

3J1IeKTPOJUHAMUYECKUX YCUTUN

KOPOTKO3aMKHYTOI'O BUTKa

+IIpe/iBapyTe/IbHO CXKaThIX BO3BPATHBIX IIPY>KHUH

PsapoM ¢ myckaTesieM yCTaHAB/IMBAKT TeIlJIOBOe peJie JJIs:
KOMIIeHCallMy TeMIepaTypPHbIX U3MeHeHUH B KaTyllKe
OTK/IFOUeHHS KaTyIIKU IMPYU WCUe3HOBEHUU MTUTaHUS
+ OTKJ/IFOUEHMS KaTYLLIKU [IPYU Neperpyskax JABuraTesist

YMEHBbLLIEeHUs COTIPOTHBIIEHUS KaTYLLIKU

TenoBoe pe/ieé HarpeBa€TCHd 3d CUET:
Tervionepeaayun OT KaTyLIKK
Tervionepeaaun OT CcepAedyHrKd
+IIpOTEeKaHUsI TOKOB 3J1IEKTPOBUTATE IS
MMpOTEeKdaHUSA YdCTHU TOKOB 3JIEKTPO/JBUTATEJIA

B cocTaB TerioBoe pesie He BXOIAT 3/IEMEHTbI:
HarpeBaTe/Iu

OMMeTa/UTnuecKe I/1IaCTUHBI

+3aMBIKAIOIIUX KOHTAKTOB

13 Pa3MbIKAIOIINX KOHTAKTOB
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BumMera/inuecKasi IJIaCTHHA U3rudaeTcs 3a Cyer:
TIPUTATMBAHUA K KaTyIlIKe [TyCKaTess

pa3HbIX TOKOB B (pa3ax JBUraress

pasHbIX TeMIlepaTyp JBYX MeTa/lJIOB

+pa3HbIX KO3()(PUIIMEHTOB TeMIepaTypHOro YAJUHEHUS] METaJl/IOB

Tok y morpeduTensa MouHOCTHI0 10 40 kBT npu Hanpspbkenuu 380 B B
JKCITyaTaluy U3MepsaeTcs:

aMmIepmMeTpoM

MepeHOCHBIM TPaHCPOPMaTOPOM TOKa C aMIIeEPMETPOM

He0O0/bILIKMM TI0 BeJTMUKMHE COTIPOTHUB/IEHHEM U BOJIbTMETPOM
+TOKOU3MepUTe/IbHbIMU KileljaMu

KoHeHCcaTOpHBbIe 0aTaper HA MOACTAHIUAX YCTAHAB/IMBAIOT [IJIA:
TJIaBHOTO PeryJMpOBaHUs HAMPSKeHUST

CHIKEeHMSI IOTePb MOL[HOCTHU B L[eMsIX MOC/e KOHAEHCAaTOPOB
+CHWXKEHHUS TIOTePb SHEPTHU B TIUTAIOLLIEN CeTU

yMeHbIIIeHUs] CeUeHUsl IIPOBO/IOB Y TIOTpeOuTenei

Y cTpoiicTBa 3aLlIIUTHOr0 OTK/IIOUEHHUS] YCTAaHAB/IUBAIOT /ISl OTK/IIOUEHHUS CeTH
npu:

+CHWKEHUM COMPOTUB/IEHUS U30/ISILIUU OJHOM U3 (a3

3aTSAHYBIIEMCS ITyCKe 37IeKTPOJBUraTe st

JBYX(a3HbIX KOPOTKUX 3aMbIKaHUSX

CXJIeCTbIBaHUM (ha3HbIX MPOBO/OB

JlonycKaeTcs 3aMeHATH MO/, HaNpPsDKeHHEeM H 0/, Harpy3Ko# mpejoXpaHUuTe/T’:
+TIpo60OYHOr0 THTIA

C KBapI|eBbIM 3arl0JTHEHUEM

B IIIMTe HU3KOTO HaMpsDKEeHUs] TPaHCPOPMATOPHOTO TTYHKTa

Ha 10 kB c cobstoeHreM Mep 6e30mMacHOCTH

3amuTa 1ad0paTopHBIX padoT

JlabopatopHasi pabota «VcciejoBaHue 3/IeKTPOMarHUTHOTO pejie»

KoHmposbHble 8onpochi:

1. I3 KakuX OCHOBHBIX uaCTell COCTOUT 3jeKTpoMarHuTHoe pesie? OOBbsCHUTE
Ha3HaueHWe 3THX YaCTeu.

2. B ueM oT/inuMe 3/IeKTPOMAarHUTHBIX pejie repeMeHHOr0 U MOCTOAHHOIO TOKOB?

3. Kakue TpeboBaHUsI IPebSIBASIOT K 3/IEKTPOMarHUTHBIM persie?

4. OOBsICHUTE OCI[U/UIOTPaMMY CI1a/la TOKa IMPH OTK/IFOUEHUU 3JIEKTPOMarHUTHOT O
peJie TIOCTOSIHHOT'O TOKa.

5. O0BsicHUTE  OCLW/UIOTPAaMMy  HapacTaHWs  TOKa  MpPHA  BK/IHOUEHUU
3/1IeKTPOMAarHUTHOT'O peJie IIOCTOSAHHOI'O TOKa.
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6. KakoBa mpuurHa BUOpalMM B 3/1€KTPOMarHUTHBLIX pejie TepeMeHHOro TOKa?
YKa)KuTe Crioco0bl yCTpaHeHHUs] BUOpaLUH.
7. Kakoe mpuMeHeHHe HaXOAAT 3/IeKTPOMarHUTHbIe pejie B CUCTeMaxX aBTOMaTUKU?

JIabopaTopHasi pabota «VcciieoBaHre TEMIOBOTO peJie»

KoHmposbHble 8onpochi:

1. HapucyiTe NpyvHLMNHWANBHYIO CXeMy 3alluThl JBUTraTe/sl OT Ieperpy3oK C
TIOMOLLbIO TEIVIOBOTO peJie.

2. YTo nokasbiBaeT BpeMATOKOBAsA XapaKTepUCTUKA TeryIoBOro pese?

3. Uto Takoe OrMMeTasyinyeckasi rlaCTMHA U 3aueM OHa UCTIOJb3yeTCs?

4. ITossicHUTe KOHCTPYKLIMIO TEIJIOBOIO pesie.

5.Kak B KOHTakTHOM CHCTEMe TeIUVIOBOrO peJjie TMPOMCXOAWT 3aljuTa OT
obOpa3oBaHus TyTu?

6. Kak MOKHO HaCTpPOUTh TeIjIoBOe pesie?

JIabopatopHasi pabota «VcciiejoBaHue TUIABKUX TIPe/JOXpaHUTeei»

KoHmposbHble sonpochbl

1. Hapucyure cxemy BK/IHOYEHHs IJIABKOTO MpefOXpaHUTe/sl B CeThb IPU 3alliyUTe
OCBETUTEJIbHOW YCTaHOBKU OT TOKOB KOPOTKOI'O 3aMbIKaHUSI.

2. BoibepuTe TMJIaBKyl0 BCTaBKy /i 3allldThl aCMHXPOHHOTO JBUraress
MOLLIHOCTBIO 3,2 KBT.

3. [lossicHUTE KOHCTPYKLMIO IUIABKOKW BCTaBKM, Ha3HaueHHWe eé 3/1eMeHTOB U UX
KOHCTPYKTUBHbIE 0COOEHHOCTH.

4. HanvmTe opmyJibl /151 Onpejie/ieHysi HOMMHA/IbHOTO TOKA IJ1aBKOW BCTaBKH,
CpaBHUTe I0/TyUYeHHble SKCIIepUMeHTa/IbHble U TeOpeTUYeCKUe JaHHbIe.

JlabopatopHasi pabota «/cciieoBaHHe aBTOMaTHUECKUX BBIK/TFOUATEIei»

KoHmposbHble eonpochl

1. [TokakuTe Ha BpPeMATOKOBOW XapakTepUCTHKe MOMEHT cpabaTbhiBaHUs
3JIeKTPOMAarHUTHOTO PaCL{eIATeIs.

2. Ana 3ammThl KakKWX BUJOB TMOTpeOUTesell UCIO/b3YIOTCS aBTOMAaTHUecKue
BBIK/TFOUaTe/U C Xapakrepuctukamu A, B, C u D?

3. TlosicHUTe KOHCTPYKLIMIO TEIVIOBOI'O0 M 3JIEKTPOMAarHUTHOTO pacLienuTesss U UX
Ha3HayeHue.

4. HapucyuTte cxeMy BK/IIOUEHHWS aBTOMAaTHMUeCKOrO BBIK/IIOUATe/ss B CeThb [JISl
3allUTHI Tpex(a3Horo 3/1eKTpokanopudepa.

5. [TosicHUTe Ha3HaUeHUe AyroracuTe/IbHOM Kamephl U eé paboTy.

6. [losscHUTe ~ KOHCTPYKLMIO  KOHTAaKTHOM  CHUCTEMBI  aBTOMAaTH4eCKOro
BBIK/IFOUATeIsl.

7. [lossicHUTe Ha3HaueHWe BCIIOMOraTe/bHbIX KOHTAKTOB aBTOMAaTHUYeCKOro
BBIK/IFOUATeIsl.

8. Uem otmnuaetrca ¥30 ot aBTOMaTH4eCcKoro BbikitouaTesns. (Y30 — yCcTpoucTBo
3aLMTHOTO OTK/IHOYEeHUs)?

9. IlosicHUTE TEPMUH «CeIeKTUBHOCTD 3aL{UThI».
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Tabmmua 3 — KpuTepuu orjeHKM chOpMHUPOBAHHOCTUA KOMIIETEeHLUM

Kpurepuu orjeHrBaHus CpOPMHUPOBAHHOCTH
Koj 1 HauMeHOBaHUe UHIMKaTOpa
[IOCTIDKeHIS! KOMITeHIM (4acTH KOMIIeTeHIUM (UaCTHh KOMITeTeHLIUM)
KoMTIeTeHIM) COOTBETCTBYET OLIEHKe «3auTeHO»
50-100% oT MakCHMaJ/ILHOTr'O Oasiia
N O-2nkoc-1 PaccuntbiBaeT napameTpsl | CTy[eHT AeMOHCTPUPYET 3HaHHe BHJOB 3JIEKTPUUECKOTO
3/IeKTPO0O0DPY/JOBaHUSI CUCTEMBbI arrapara Kak Cpe/ICTBa yrpaB/IeHUs] P&KMUMaMH paboThI,
3JIEKTPOCHA0>KeHHUsST 00beKTa 3allUThl U PeryMpoBaHus apaMeTPOB CUCTEMBI,
N -3 nikoc-1 PaccunThiBaeT peXxxumbl (hM3MUeCKrX OCHOB U MPOLIECCOB MPU OTK/IFOUEHUU
paboThI CUCTEMBI 37IEKTPOCHAOKEHHMS 3JIEKTPUUECKUX Lierel, pu3nueckux siBJieHUi B
o0BeKTa 3JIeKTPUUeCKUX arlraparax; IpUHUMaeT akTUBHOe y4acTue
N I-4 nikoc-1 ObecrieuriBaeT 3a/jaHHbIE B XO/Ie BBIIMO/THEHHS JTabOpaTOPHBIX PabOT, MPaBUILHO
rapaMeTpbl pe>KuMa paboThl CUCTEMBI MOHMMaeT CYIIIHOCTb BOIIPOCOB U MOJTHO U3/1araeT OTBET
3JIEKTPOCHA0>KeHHUsST 00beKTa Ha BOIIPOC, IEMOHCTPUPYET 3HaHWe CITIOCOOOB pacueTa u
N I-1rkoc-3 OpraHu3syer MOHTaX, | obecrieueHust 3a[JaHHBIX TTaPaMEeTPOB U PE)KUMOB PabOThI
HajafKy, SKCITyaTaLuo 3JIEKTPOOOOPY/JOBAHUSI CUCTEMBI 3/IEKTPOCHA0XKEHHS
SHEepreTUYecKoro u 00BeKTa, MOKeT OPraHHW30BaTh MOHTAX, HalaIKYy,
3JIEKTPOTEXHUUECKOT0 000py/10BaHuS, 9KCITyaTaruio 371eKTPOTEXHUUECKOTO 000pYA0BaHUS,
MalllMH U YCTaHOBOK MalllMH U YCTaHOBOK

Mopyisb 2. «J/IeKTPpOHHBIEe anmnaparsl.
BecKOHTaKTHbIe ¥ MUKPOIIPOLIECCOPHBIE anapaTrbi»

Bonpochk!l 151 codece/JoBaHUA:

1. TTosichuTe  mpuHUMIT ~ paboTbl UM BOJIbTaMIIepPHble  XapaKTepPUCTHKU:
CTabWUIUTPOHA, AUOAA, TUPUCTOPA, OUMOISIPHOTO TPAH3UCTOPA.

2. IlosicauTe paboty TIPUHLMITAATIBHOU CXeMbI 0eCKOHTaKTHOTO
KOMMYTAllUOHHOI'O  arrapara. PacckaxuTe O [JOCTOMHCTBAX M  HeJOCTaTKax
0eCKOHTaKTHBIX KOMMYTAL[MOHHBIX arlfapaToB.

3. PacckakuTe 0O [JOCTOMHCTBAaX W HeJOCTaTKax TUPUCTOPOB, OUIIO/SPHBIX,
rnonesblx U IGBT TpaH3UCTOpPOB IpU MCIIOAB30BAHUM UX B KOMMYTAL|MOHHbIX
ariraparax.

4. IMosichute paboTy TNPUHLUIMAIBHON CXeMbl THPUCTOPHOTO peryJsitopa
HarnpspkeHus. [1osicHUTe TepMUH «yTrOJ1 OTKPBITUSL TUPUCTOPA».

5. [Tosichute paboTy WuMIYJbCHOTO 0JIOKa TIMTaHUS, €ro JOCTOMHCTBA M
HeJIOCTaTKU.

6. [Tosicuure paboTy 0Ji0Ka IIHPOTHO-UMITY/IbCHOTO YIIpaB/eHUsI [[BUTaTeeM
noctositHHOro Toka. Yto Ttakoe IIIMM? Ero npuHuun paboThl, JOCTOMHCTBA MU
HeJIOCTaTKU.
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KomnbiomepHnoe mecmupoearue (TCk):

Bbibepume 00uH npasu/ibHbIll 6ApUAHM

YkaxxuTe 1o/isIpHOCTb HAlIPSDKEHUA COOTBEeTCTBEHHO HA SIMHUTTepe U KOJIJIeKTope
TPaH3HUCTOpa THIIA P-Nn-p:

IJIOC, TIJTFHOC

MHHYC, IIJIFOC

+ IJIFOC, MUHYC

MHUHYC, MHUHYC

CpeaHuii ¢/10M y OMIIO/IAPHBIX TPAH3UCTOPOB HA3bIBAETCA:
CTOK

HCTOK

+ 6aza

KOJIJIEKTOP

ITo1ynIpoBO/JHUKOBBIN JUO/ COAEP)KUT P-N-NIePexo/ioB:
+ oauH

Ba

TpU

YyeTbIpe

YrioM ecTeCTBeHHOM KOMMYTAI|MU TUPUCTOPA Ha3bIBAaeTCA:

+ yroJi, Ipy KOTOPOM HarpsbKeHHWe MeXXy aHOZOM U KaTOZ0OM TUPUCTOPA MEHSIET 3HaK
yroJ1 OTIIUPaHUsl TUPUCTOPA

yroJl 3arypaHusi TAPUCTOpa

yrou 60°

Yriom BK/IlOUeHHs TUPUCTOPA Ha3bIBaeTCA:
+¥YTr0J/1, NP KOTOPOM OH OTITMPAEeTCs

YroJ, Ipu KOTOPOM OH 3anupaeTcs

MomeHT BpeMeHM Hauyasia KOMMYyTaLii TUPUCTOpa
Yrosm KoMMyTalu TUpUCTOpa

ITorynpoBO/HUKOBBIM TPAH3UCTOP UMeeT P-N-Nepexo/i0B:
OJlvH

+ 1Ba

TpH

yeTbipe

Ynpas/isieMble BbITIPSIMUTE/TH BbITIOJTHAIOTCSA Ha 0a3e:
Jiv% (7 (0):

TI0JIEBBIX TPAH3UCTOPOB

OUIOJISIPHBIX TPAH3KWCTOPOB

+ TUPUCTOPOB
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VT

HopManbHbIil peXXuM padoThl TpaH3MCTOPA P-n-p @
o0ecrieunBaeTCA MOJK/II0UEeHHEM HCTOYHUKOB HaNpPsHKeHHUS:

+ no3uuysa 1 — munyc Ex, nosunmsa 2 — mmroc Ex

no3urysa 1 — rutroc Ex, nosuums 2 — muHyc Ex

nosusa 1 — munyc Ex, nosunms 2 — muHyc Ex

nosuuusa 1 — mmtoc Ex, nosunusa 2 — mmroc Ex

BepoATHOCTH TeIJIOBOro NMPo00si TPAaH3UCTOPa YBe/IMUUBAETCSA NMPU:
yBEJIMUEHUU KOJIMYeCTBa Pe3UCTOPOB B CXeMe yCUIATe/Is

+ YBeJIMUEHUU TeMIIepPaTypbl OKPY>KatoIlel Ccpe/ibl

yZape BC/IeICTBYE TaJIeHUs] CXeMbI

yMeHbllIeHUM pabouero HarpsKeHUs

JI7isi 3aniMpaHusi THPUCTOPAa HE00X0/[UMO:

CHSITb HarpsDKeHUe, Mo/laBaeMoe Ha YIIPaB/ISIOIINN 3/IeKTPO/
+ CHATb HAIPsDKeHUe, 1o/jaBaeMoe Ha aHO[|

CHSITb HarpsDKeHUe, MolaBaeMoe Ha KaTof

JpyTye BapUaHThI

.l.'l|!}

T
-

/ Hazp | | =
‘fyd— J._E_ - A
loii ==~~~ == ™
f""ﬁ : L i = np
—'-'?-I-— OiMKD Uﬁm
Ha pucyHke u3o0pakeHa:

+ [lyckoBasi xapakTepuCTHKa TPUHUCTOPA
BxopHast xapakTeprCTUKa TPaH3UCTOpa
BbIxo/Has XxapakTepuCTHKa AUoja
BxopHast XxapakTepyuCTUKa yCUTUTes

+

+0— P¢| Ny | P2 | N, 0=
Ha pucyHke o003HaueHa CTPyKTypa:
+ TMPUCTOPA-TPUHHUCTOPA
CUMHCTOpA
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auoja
OUITONSIPHOTO TPaH3KUCTOPA

Ha3nauenue Tupucropa:

yCUJIeHHe CUrHasla B 3JIEKTPUUYeCKUX Lersx

+ B KaueCTBe 3/IeKTPUUYECKUX K/IF0Uer B CXeMax MepeK/IFYeHrs 3IeKTPUUeCKUX TOKOB
BbINIPSIMJ/IEHHE HalpsKeHUst

yCUIeHUe MOL[HOCTU

TUpUCTOp UMeeT p-N-Nepexo/0B:
MeHee OJJHOI'O

OJIUH

JiBa

+Tpu u 6onee

U U
Ha pucysnke ° NnpuBejieHa cxeMa:
aKTMBHOTO (pU/IbTpa
+ BBINPSMUTEJISI [IePEMEHHOI0 TOKa
YCUJIUTeJIS1 TOKA
YCUJIATEIS] MOLLIHOCTH

ITo/1ynpoBo/fHHKOBBIE CTa0OW/IMTPOHBI OTHOCATCS K KJIACCy:
OTIOpHbIE AUO/bI

TI0JIeBble TPaH3UCTOPBI

VIMITYJ/IbCHBIE ZIUO/IbI

+ BBITIPSIMUTEJIbHbBIE U0/ bI

R
s=i__T—

N Rias

Ha pucynke ° NpHUBe/ieHa cxema:
+ MapaMeTpUyecKoro cTabuir3aTopa HarpspKeHuUst
BBINIPSAMUTeEJIS HallpsSKeHUs

KOMIIeHCALIMOHHOT0 CTabu/irM3aTopa HarpsKeHust
YCUJIATeJIS] HallpsKeHUs

BecKOHTaKTHBIM KOMMYTAI[MOHHBIN annapaT UCIo/Ib3yeTcsl AJIf:
+BK/IFOUEeHMS U OTK/IFOUEHUS] Harpy3Ku

3alUThI OT TOKOB K3

3alUThI OT TOKOB Ieperpy3Ku

3alUThI OT TOKOB YTEUKHU
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C nomMo1b10 THPUCTOPHOTO Pery/siropa HanpsHKeHUs1 MO)XKHO U3MEHSTh
aMIUIUTY/ly [IepeMeHHOr0 HalpsDKeHUs:

+yTO/1 OTKPBITUSI TAPUCTOPOB

yTOJ1 3aKPbITHSI THPUCTOPOB

cABUT (a3 MeXXJy HarpssKeHWeM ¥ TOKOM

KO3 (QULIMEHT MOLITHOCTH

3amuTa 1ad0paTopHBIX padoT

JTabopatopHas pabota «VccieoBanre 6eCKOHTAKTHOTO KOMMYTAlJMOHHOT'O
arrapara»

KoHmposbHble 8onpochi:

1. TTosichuTe  mpuHUMIT ~ pabOTbl UM BOJIbTaMIlePHble  XapaKTepUCTHKU:
CTabWUIUTPOHA, AUOAA, TUPUCTOPA, OUMOISIPHOTO TPAH3UCTOPA.

2. ITosicuure paboty TIPUHLMAITAATIBHOU CXeMbl 0eCKOHTaKTHOT'O
KOMMYTaLIMOHHOI'O arnrapara.

3. PacckakuTe 0 JOCTOMHCTBAX M HeOCTaTKaX 0@CKOHTAKTHBIX KOMMYTALMOHHBIX
arrnaparos.

4. PacckakuTe O [JOCTOMHCTBAaX U HeJOCTaTKaX TUPUCTOPOB, OUIO/SPHBIX,
rnonesblx U IGBT TpaH3UCTOpPOB IpU MCIIOAB30BAaHUM UX B KOMMYTAL|MOHHbIX
ariraparax.

JlabopatopHasi ~ pabora  «MccnemoBaHue ~— 6Gsi0Ka  IITMPOTHO-UMITYJILCHOTO
yTipaBJ/IeHUs1 IBUTaTe/IeM»

KoHmposbHble sonpochbl

1. Pacckakute, UTO TaKOe IIMPOTHO-UMITYJ/IbCHOE yIIpaB/IeHUe.

2. Kakve foctovHcTBa ectb y HIMM?

3. [TosicauTe obacTk npuMeHeHus [IIMIM B HapoTHOM XO3sIHCTBeE.

4. Yto Takoe onopHas yacrora HIMM?

5. [TosiciuTe paboTy NMPUHIUITHATBHOW cxeMbl 6/10Ka [ITVIM.

6. OOBsicHUTe pe3ynbTaTbl U3MEPEeHWs] HampspkeHUs Ha Aurarese. Uto Takoe
JIEUCTBYHOLLIee 3HAaUeHWe HarpsoKeHUs?

JIabopaTopHasi pabota «VcciieoBaHre TUPUCTOPHOTO Pery/siTopa HarpsKeHUs »

KoHmposbHble eonpochl

1. [TosichuTe paboTy TPUHLMIIUAIBHOW CXeMbl TUPUCTOPHOTO peryssTopa
HarpsoKeHus.

2. TlosscHuTe MpUUYMHBI TPYAHOCTEM BO3HHUKAKOLIUX T[PU  MCIIOJb30BaHUU
TUPUCTOPHOIO PeryysTopa HanpsyKeHUs [J/1s1 yrpaBieHusl UHAYKTUBHOM Harpy3KOU.

3. ITosicHUTe TepMUH «YTI'O/1 OTKPBITHS TUPUCTOPa».

4. OOBSICHUTE OCHOBHbBIE OTJIMUMS TUPUCTOpPAa OT CUMUCTOpA U OUIIOJSIPHOTO
TPaH3UCTOpa.

5. PacckakuTte 0 He0CTaTKax TUPUCTOPHBIX PEryJ/ISTOPOB HallpsKeHUs.

6. Pacckaxute 00 0COOEHHOCTAX WCIO/Ab30BaHUS THUPUCTOPHOTO PperyJssiTopa
HarpspKeHWs Ha IMOCTOSSHHOM TOKe.
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Tab6suna 4 — Kpurepuu oreHKu copMHUPOBAaHHOCTH KOMIIETEeHI[UH

Kop v HaMeHOBaHWe UHMKaTOpa
JOCTYDKEHUS] KOMIIeTeHLIU (4acTy
KOMITeTeHL1H)

Kputepuu onjeHnBaHus CQOPMUPOBAHHOCTH
KOMITeTeHIIMM (YaCTh KOMITeTEeHLMM)

COOTBETCTBYET OLIEHKe «3auTeHO»
50-100% ot MakCUMa/IbHOTO Oasiia

N O-21nKoc-1 PaccunThiBaeT rapamMmeTpsl
3/1eKTPO00OPYAOBaHUS CUCTEMBI
3JIEKTPOCHA0>KeHHUsST 00beKTa
W/I-3 riKkoc-1 PacCuMThIBaeT pe>KUMbI pabOThI
CHCTEeMBI 3IeKTPOCHA0KeHHsT 00BeKTa
N /I1-4 rikoc-1 ObecrieuriBaeT 3alaHHbIE
TlapamMeTpbl pe)KMMa paboThl CUCTEMBI
3JIEKTPOCHA0>KeHHUsST 00beKTa

N -1nKkoc-3 OpraHusyetr MOHTaxX,
HaslafIKy, KCILTyaTaljuio SHepreTHyecKoro
Y 37IeKTPOTEXHUYECKOT0 000pyZoBaHus,
MaIlIMH U YCTaHOBOK

CTy/leHT AeMOHCTPUPYeT 3HaHHe 3/IeKTPOHHBIX
anmapaToB, 6eCKOHTAaKTHBIX M MUKPOIIPOL[€CCOPHBIX
anrapaTroB; IPUHUMAaeT aKTUBHOE yJacTHe B Xo/e
BBITIO/IHEHUS JTabopaTOPHBIX paboT, MpPaBUILHO
TOHKMMaeT CYLI[HOCTb BOTIPOCOB U TOJTHO MU3/1araeT
OTBET Ha BOTPOC, IeMOHCTPUPYET 3HaHHe CII0c000B
pacueTa 1 obecrieueHus 3aZJaHHbBIX TTAPAMEeTPOB U
PE>KUMOB PabOTHI 3/IeKTPO0OOPYJOBAaHUSI CUCTEMBI
3/IeKTPOCHA0KeHNs 00bEKTa, MOXKET OPraHU30BaTh
MOHTaX, Ha/laZKy, IKCILTyaTaluio
3JIEKTPOTEXHUUECKOT0 000pY/[0BaHMsI, MAILIUH U
yCTaHOBOK

2 OOEHNBAHMUME ITMCBbMEHHBIX PABOT CTY/JIEHTOB,
PEI'VJIAMEHTUPYEMBIX YYEBHbBIM IVNIAHOM

[TuceMeHHbIe pabOThI CTY/IEHTOB yUeOHBIM TIJITAHOM He TIpelyCMOTDPEHBI.

3 OITPEJJE/IEHUE PE3YJ/IBTATA
IMPOMEXYTOUYHOM ATTECTAILIUA

dopma NpOMe)XKyTOYHOU aTTeCcTalyy 0 AUCLIUIIIMHE 3ayenn.

OLEHOYHBIE MATEPUAJIbI 1 CPE[ICTBA [1JId ITPOBEPKU
CO®OPMHNPOBAHHOCTY KOMITETEHIIU

ITKoc-1. Crioco6eH OCyHIeCTB/ISITb MOHUTOPUHI TEeXHHUECKOr0 COCTOSHUS
000py0BaHMSA MOACTAHIIUM 3/IEKTPHUYECKHUX CeTeH.

3aiaHusA 3aKPBITOro THUIIA

Bbibepume 00uH npasu/ibHbIll eApUAHM omeema

HomuHanbHbBIN TOK annapara — 3T0 TOK:

+orpe/e/isieMblld HArPeBOM TOKOBeAYIIMX YacTeHr anrapaTa B AJIUTETbHOM PeXUMe TPU
HOPMaJIbHbIX YCJIOBUSIX OXJIaXKeHUs

onpeziesIOIMM 31eKTPOAUHAMHAYECKYH CTOMKOCTD anrapara

oTipe/ie ISIFOLIMIM Mpe/ie/IbHYI0 KOMMYTAal[MOHHYIO CTTIOCOOHOCTH arrapaTa
onpezensieMbIi U3HOCOM KOHTAaKTOB B JI/IMTE/IbHOM peXUMe

CreneHb 3aliUTHI anmapara — 3T0:

+KpPUTEPUH 3allUILEeHHOCTH anmnapaTa OT MOMaAaHus BHYTPb BOJbI U TBEPABIX TeJl
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OTHOILIEHHEe HOMHHATBHOTO TOKa arrapaTa K HOMUHAIbHOMY TOKY 3aIlMII[aeMOro
obbekTa

OTHOILIEHHEe HOMHHATBHOTO TOKA K TOKY CcpabaThIBaHUS IS 3aIUThI OT KOPOTKOT'O
3aMBbIKaHUS

HauOoJIbITIas BK/TFOUAOIIiast MO0 OTK/TIoUaroiasi CrtocOOHOCTH armapara

IToc/ie OTK/IIOUEHHSI TUTAHUA, OABE/JEHHOr0 K KaTyIlKe, MyCKaTe/lb pa3pbiBaeT
CH/IOBbIE€ KOHTAKThI IO/ el CTBHeM:

MaccChl Cep/IeUHHKa

3JIEKTPOJUHAMHYECKHUX YCHUTHH

KOPOTKO3aMKHYTOI'0 BUTKA

+TIpeJBapUTE/IbHO CKAThIX BO3BPATHBIX MTPYKUH

3aiaHusA OTKPBITOr0 THUIIA

Jatime pa3eepHymbliil omeem HA 0NPoc

Uro Ha3bIBaeTcs 3/1eKTPOAMHAMUUYECKOH CTOUKOCTBI) 3/1eKTPHUYECKOro
arnmapara?

IIpasunbHbili omeem. Tlop 31MeKTPOAWHAMHUYECKON CTOMKOCTBIO 3/IEKTPUUECKUX
anrapaToB MOHUMAaeTCsl CIIOCOOHOCTH BbiiepXKUBaTh 03 TMOBpeX/eHUi U HapylleHUun
(YHKLMOHAIBHOTO  COCTOSIHMSI ~ MeXaHWYyeckKhe  BO3[IeMCTBUS,  CO3/laBaeMble
NPOTEeKaKIUMM  4Yepe3 Hero TOKamMu. Ko/IMYeCTBEHHOM  XapaKTepUCTUKOU
57IEKTPOJMHAMUYECKON CTOMKOCTHU SIBJISETCS TOK 3/IEKTPOJUHAMUUYECKOW CTOUKOCTH.

Kakue Mepbl NPUMEHAOTCSA /i1l yCIeIIHOr0 ralieHus 3/1eKTPUYecKou Jyru?

IIpasunbHbili omeem. [nsi TailleHUst 37€KTPUUECKOM IyTU, 00pa3yroIencss Mexay
KOHTaKTaMU 3JIEKTPUYECKHX anrnapaToB, TIPUMEHSIOTCS AyroracuTesibHble YCTPOMCTBA,
KOTOpble OCHOBBIBAIOTCS Ha TeOpWMH TallleHusl [JJUMHHBIX W KOpPOTKUX Ayr. B
JlyroracuTe/IbHbIX yCTPOMCTBaX C [JIMHHOM [AYrOoW raiieHue OCYILeCTB/ISIeTCs
BO3/IEMICTBUEM Ha YTy OyroracuTe/JIbHOW CpeJibl, KOTopasi MOXeT ObITb ra3000pa3Hoii
(BO3/yX, CKaThli W pa3pe’keHHbIM ras), >XuAKou (macmio, Bozaa) u TBepou (dbubpa,
OpraHuyeckKoe CTeKJIO U T. I1.).

UYem oT/IMYaETCsA MAKCHMAa/IbHAsl TOKOBAs 3aIMTA OT HY/IEBOH 3aIUTHI?

ITpasunbHbili omeem. MakcHUMasIbHasi TOKOBasi 3alljUTa — BU penerHON 3allUThI,
JIeWCTBUE KOTOPOU CBS3aHO C YyBeJMYeHWeM CWIbl TOKA B 3allUIjaeMOM LeNnu MpU
BO3HUKHOBEHMH KOPOTKOTr'O 3aMbIKaHHs Ha y4yacCTKe, a HyJleBasl 3alljuTa IpeJHa3HaueHa
J7IsT OTK/TFOUeHUs ToTpebuTesieli Tpy MCUe3HOBEHUU HaTIPSDKeHUS] WU TIPU CHIDKEHUH!
ero 10 15% UHOM U 1ipefoTBpallleHUs] CaMOBK/IFOUEHUSI HX TIPU TOSIBJIEHUU
HamnpspKeHUs1 B CeTU. JTa 3all[uTa HYy)KHa B TepBYyI0 ouepelb /s obecrieueHUs
6e3omacHoCTH 06C/Ty>KUBAIOII[ET0 TTIePCOHAIIa.

KakoBa npuuuHa BUOpaIuu B 3/IeKTPOMarHUTHBIX peJjie epeMeHHOro ToKa?

IIpasuabHbiii omgem. OCHOBHOM NMPUYMHONW BUOpALIUU SIKOPSI 3/1€KTPOMarHUTHBIX
pesie TIepeMeHHOr0 TOKa SIB/ISIeTCS CaM IepeMeHHbIM TOK, TaK KaK UMeKTCS MOMEHThI
BpeMeHH, B KOTOpble CHHYCOHJa TOKa MepexOAUT uepe3 HOJIb U TOK paBeH HYJIH0, a,
Cief0BaTelbHO, U CWJIa, CO3/iaBaeMasi BTATMBAIOIeN KaTyllIKOM, paBHa HyJr. B sTor
MOMEHT BO3BpaTHasl [PY>KKHaA IbITaeTCs BEPHYTh IKOPb B UCXOHOE T0JI0)KEHHe.
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Kakue CymieCTBYIOT CHOCOObI yCTpaHeHHsl BHOpanuH 3/IeKTPOMAarHMUTHBIX
peJie IepeMeHHOr0 TOKa?

IIpasunbHblii omeem. [Inisi CHU)KeHUs BUOpaAL[UU SIKOPsI 3JIEKTPOMArHUTHBIX pejie
IIepeMeHHOr0 TOKa WCIOJIb3YIOT KOPOTKO3aMKHYTHIM BHTOK, DPAacCIlOJIO’KeHHbIW Ha
MarHuTOIPOBO/le. A TakKe UCIOb3YIOT AeMI(UPYIOIIUe YCTPOKCTBA.

Jnsi 3alMThl KaKUX BH/OB MOTpPe0UTe/Iell MCIO/Ib3yHTCA aBTOMaTHYecKHe
BBIKJ/IIOYATe/IM C Xapakrepucrukamu A, B, C u D?

IIpasunbHbiii omeem. Kiacc (TUm paciieryieHusi) — 3TOT mapameTp o003HadaeTcst
JIATUHCKOW OYKBOW U MOKa3biBaeT KOJIMUECTBO pa3 MpeBbIllleHHsi HOMUHA/IBHOTO TOKa,
TIpY KOTOPOM aBTOMaTHUeCKUM BBIK/TIOUYaTe/lb cpabaThiBaerT.

A — 2-3 npefiHa3HaueH JJIsI POBOIKYM OO/BIIION TTPOTS)KEHHOCTH B JTFOOBIX 37IaHUSX

B — 3-5 noaxoauT A1 XKUIbIX JOMOB

C — 5-10 pnst mecT, T[ie B CeTh IMOJAK/IIOUAeTCss MHOTO 000pyA0OBaHus, HallpuMep, AJist
TIPOMBILLJIEHHOT'O MPeJIIPUATUS MU YaCTHOU MaCTepCKOU

D — 10-20 ycriosib3yeTcs AJ1s 3aljUThl TPYIII C aCUHXPOHHBIMU 3J1eKTPO/BUTaTe/ISIMU.

Yem otmmyaerca Y30 oT aBTOoMaTMueckoro Bbikawdarensa (Y30 -
YCTPOMCTBO 3alMTHOT0 OTK/IHOUeHus)?

IMpasunbHbili omeem. YCTPOWCTBO 3all[UTHOTO OTK/IFOUEHWs 3allMillaeT CeTh OT
TOKa yTeUYKW, a aBTOMAaTHUYeCKUU BBIK/IIOUATesb 3alviliaeT CeTb OT TOKOB KOPOTKOIO
3aMbIKaHHs U TOKOB Ieperpys3Ku.

YTo0 TaKoe Ce/IeKTUBHOCTD 3aiuThl? KakoBa ee 0CHOBHas ujes?

IMpasunbHbili omeem. CejleKTHBHAsI 3allliTa — 3TO TIPUHIMI OPraHU3al[iH 3all[UThl
JIeKTPUYECKUX CUCTEM, OCHOBAHHBIM Ha U3MEpPEeHUM [apaMeTpOB 3JIeKTPUYECKUX
CUTHaZioB U cpabaThiBaHWU 3allUTHBIX YCTPOWCTB B OMpe/e/IeHHbIX YC/IOBUSIX.
OcHoBHasi ujesi CeJeKTUBHOM 3all[UThl 3aK/0uaeTcsi B TOM, YTOObI MaKCHMajbHO
OBICTPO U TOUHO OTIpe/ieJIUTh MeCTO BO3HWKHOBEHHSI HEMCIPaBHOCTU U OTK/IIOUUTH OT
3aTPOHYTOU 30HBI TOJIBKO Te 3/IeMeHThI CeTH, KOTOPble HaXOJATCS B HeIIOCPeICTBEHHOU
6/IM30CTH OT HEHCITPABHOI'O yuacTKa.

ITKoc-3. Cioco6eH oCymiecTB/IATH IVIAaHMPOBaHNEe U KOHTPOJIb JeATe/IbHOCTH
[0 TeXHUYECKOMY OO0C/Iy)KMBAaHHI) M PeMOHTY 000py/foBaHHsI TOACTAHLHMI
3/IEKTPUYECKHUX CeTeu.

3aiaHusA 3aKPBITOro THUIIA

Bbibepume 00uH npasu/ibHbIll eApUAHM omeema

KoHjieHCcaTopHBIe 6aTaper Ha MOACTAHLUAX YCTAHAB/TUBAIOT /IS
TUIAaBHOT'O PeryJTUPOBaHUsI HaTPSDKeHUsT
CHIKEeHUs TTI0TePh MOII[HOCTH B LIETISIX 110C/Ie KOH/IeHCaTOPOB
+CHWKeHUs TTIOTePh SHEPTYU B TIUTAIOLIEN CeTH
YMEHBIIIEHUS] CeueHHsI IPOBO/IOB Y TIOTpeOuTe e
JlonycKaeTcs 3aMeHATH Mo/, HanpPsDKeHHEeM H M0/, Harpy3Koi mpejoXpaHUuTe/T!:
+TIpo60OYHOr0 THTIA
C KBapI|eBbIM 3arl0/THEHUEM
B II[MTe HU3KOTO HaMpsDKEeHUs1 TPaHCPOPMATOPHOTO TTYHKTa
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Ha 10 kB ¢ cobstogeHreM mep 6e30mMacHOCTH

Tok y mnorpedurenss MomHocTbio A0 40 kBt npu HanpsbkeHuu 380 B B
JKCIUTyaTaluy U3MepsaeTCs:

amMIiepMeTpoM

MepeHOCHBIM TPaHCPOPMaTOPOM TOKa C aMIIeEPMETPOM

He0O0/bILIKM TI0 BeJTMUKMHE COTIPOTHB/IEHHEM U BOJIbTMETPOM

+TOKOM3MePUTEeTbHBIMU KJlelllaMu

3ajaHusA OTKPBITOr0 THUIIA

Jatime pa3eepHymblil omeem Ha 60Npoc

Kaky1o ¢pyHKIMI0 BINOJIHSAKT PeaKkTopbl, yCTaHaB/IUBaeMble Ha MO/JCTaHIUAX
3/IeKTPUUYeCKHUX ceTeu?
IIpasunbHblli omeem. PeakTopbl Ha MOACTAHLUSX BBIMOMHSAIOT Ba)XKHYIO (PYHKLIUIO
KOMITeHCAllMd DPEeaKTUBHOM MOLIHOCTU. OHU TI03BOMSIIOT CHU3WTh HAarpysKy Ha
3JIEKTPO3HEPreTUYECKYIO CETh, YIYULIUTh SHEPreTUUecKyr 3()(PeKTUBHOCTb U CHU3UTh
NoTepy 3J1eKTpo3Heprun. KomreHcalysi peakTMBHOM MOLHOCTA TOMOTaeT CHU3UTh
3aTpaThl Ha TMOAJep>KaHWe CTabW/IbHOTO 3/IeKTPUUYECKOr0 HarpsDKeHUs U y/ydllaeT
KOHOMUYECKYH0 3 (PeKTUBHOCTb PabOTHI CETH.
YTo Takoe HOMMHA/ILHBIM TOK amnmnapara?
IIpasunbHbili omeem. Haubonbliuii  AOMyCTUMBbIM 1O  YCJAOBUSIM  HarpeBa
TOKOTIPOBOZSIIMX YacTell W M30JALMKA TOK, TIPU KOTOPOM 0OOpyJOBaHHEe MOKeT
paboTaTh HEOTpaHUUEHHO [IUTe/bHOe BpeMsi. HOMUHA/IBHBINA TOK SIBJISIETCSI OJHUM U3
OCHOBHBIX TlapaMeTpPOB TIPAKTUUeCKU H0O0ro 371eKTpoo00pyA0BaHuUsI U YKa3bIBaeTCsl B
ero rnacriopre.
C Kkakod UHelbH B HU3KOBOJbBTHOM YaCTH MOJACTAHLUN YCTAHAB/IUBAKOTCS
aBTOMaTHUYeCKHe BbIK/IHYaTeamn?
IIpasuabHblli omeem. ABTOMaTUYeCKHe BBIK/IIOUaTe/d YCTAaHABIUBAKOTCS [Jisl 3alUThI
OTXOJSIIUX JIMHUMA OT TOKOB TIeperpy3ku U TOKOB KOPOTKOTO 3aMblKaHMsi. OObIUHO Ha
KOKObIM  OoTXOAsAmmMi  Tpexdas3Hbld  (uaep  yCTaHaB/IMBaeTcs 1O  OJHOMY
aBTOMaTHUYeCKOMY BbIK/TFOUATE/TIO.
KakoBo Ha3HaueHMe  BCIIOMOraTe/JbHbIX KOHTAKTOB  aBTOMAaTH4YeCKOro
BbIK/IIOUaTe/1:?
IIpasunbHblii omeem. BcroMoraresibHble KOHTAaKThl — 3TO yCTPOMCTBA, BCTPOEHHbIE B
aBTOMaTUYeCKHe BBIK/IHYATe/Id, KOTOpble MpeAHa3HauyeHbl AJ1s rnepejayd MH(OpMaLuu
O COCTOSIHMM BBIK/IHOUATe/Isl BO BHELIHIOK CHUCTEMY YIIPAB/IEHUS WM CUTHAIM3aLivU.
OHM WUrparOT Ba)KHYH0 DOJb B aBTOMAaTH3alliMd 3/IeKTPOYCTAaHOBOK U 0bOecrieunBaroT
HaZIeXXKHYIO U 0e30racHyto paboTy 3/1eKTpUUeCcKOi CeTH.
B KakKo¥ 4acTH LenH yCTaHAB/IUBAeTCHA YCTPOMCTBO 3alMTHOI0 OTK/IHOYEHHs /I
3aIMTHI IePCOHA/IA OT MOPa)KeHMs ITeKTPHUEeCKHUM TOKOM?
IMpasunbHbili omeem. YCTPOMCTBO 3allIUTHOTO OTK/IIOUEHHWS YCTaHABIWBAaeTCs B
3/IeKTPUUECKUX IIUTax Cpa3y Iocjie aBTOMaTUueCKoro BeIK/Irouaressi. OHO MOXKeT ObITh
YCTaHOB/IEHO OJHO Ha BeChb OOBEKT WIM yCTaHaBAMBAETCS Ha KaXKAYI OTXOJSIIYIO
rpymmy.
C kKakod ne/lb) MarHUTHasi CUCTeMa 3/1eKTPOMAarHUTOB Ie€PeMEeHHOro TOKa
BBITNIO/IHAETCA HIUXTOBAHHOM ?
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IIpasunbHblli omgem. MarHuTHasi CHUCTeMa 37eKTPOMAarHUTOB TIePeMEeHHOT0 TOKa
BBITIOJIHSIETCA LIMXTOBAHOM /I TIOBBILIEHWS ee COINPOTUB/IEHUSI M YMeHbLIeHUs
BUXPEBbIX TOKOB, CO3/laBaeéMbIX [lepeMeHHbIM MarHUTHBIM I10JIEM.

KakoBbI /[JOCTOMHCTBA M HEJAOCTAaTKH 0ECKOHTAKTHBIX KOMMYTALMOHHBIX
annaparoB, yCTaHAB/JIUBAeMbIX Ha MO/ CTAHIUAX?

IMpasunbHbili omeem. [lo cpaBHEHHIO C KOHTaKTHBIMHU arlrapaTaMyd OeCKOHTaKTHbIE
MMeIOT TIperMylllecTBa: He oOpa3yeTcs 9jeKTpUyeckasi [Jyra, OKa3sbIBarollas
paspyliuTesnbHOe BO3Z€MCTBUe Ha JieTalu arrapaTa; BpeMsi cpabaTbiBaHUsS MOXKET
JOCTUTaTh HeOOJ/BIIMX BeJWYMH, T03TOMY OHM JOMYyCKaroT OOJbIIyI0 YacTOTy
cpabartbiBaHul (COTHU THICSTY CpabaThIBaHWM B YaC) U He W3HAIIIMBAIOTCS MeXaHUUEeCKH,
B TO >ke BpeMmsi, y OeCKOHTaKTHBbIX ammapaToB eCTb W HeAOCTaTKW: OHU He
o0ecreurBaOT rajbBaHUUECKYHO Pa3Bsi3Ky B L[elIM U He CO3/al0T BUJUMOTO pa3phiBa B
Hell, YTO Ba)KHO C TOUYKW 3peHUs] TeXHUKHU Oe30macHOCTH. BecKOHTaKTHbIe armaparsl,
IIOCTPOEHHble HAa IIOJYIIPOBOJHUKOBBIX 3JIeMEHTax BeCbMa YYBCTBUTE/IbHbI K
TiepeHarpsbkeHrsIM M cBepxTokaM. UeM 0osibllle HOMMHAIBHBIA TOK 3JIeMeHTa, TeM
HIKe oOpaTHOe HampskeHHe, KOTOpoe CIrocobeH BbiZiep)kKaTh 3TOT 3/eMeHT B
HETpPOBOJSALEM COCTOSHUU. [IJi1 371eMeHTOB, paCCUMTaHHBIX HAa TOKM B COTHU aMIiep,
5TO HampspKeHue U3MepsieTCs HeCKOJIbKUMM COTHSIMU BOJIBT.

YTo Takoe yro/j OTKpbITHs TUpUCTOpA?

IIpasunbHblii omeem. YTOJl OTKPBITHS — 3TO Yroj B LMK/ TIepeMeHHOr0 TOKa, MpHu
KOTODOM THPMCTOP HAauyWHAeT IPOBOAUTb TOK MPU TPWIOKEHUU I0JI0KUTETBHOIO
HampspkeHusi K ero adHosy. Yem Oosbllle 5TOT yros, TeM MeHblle MOIIHOCTb,
notpebsiemasi TIpubopoM.

KakoBbI HeJ0CTaTKH TUPHCTOPHBIX Pery/isiTOpOB HaNpPsHKeHUs?

IIpasunbHbili omgem. K HemocTaTKaM THUPUCTOPHBIX Ppery/sTOPOB HarpsyKeHUst
OTHOCATCS CJIeAYIOLIHe: OAHOCTOPOHHSSA MPOBOAMMOCTb TUPUCTOPOB, BC/IECTBHE Yero
Heo0X0JMMO y/iIBauBaTh UMC/IO MPUOOPOB, Masiasi Tieperpy3ouHasi CioCOOHOCTh TI0 TOKY,
a TaKKe OrpaHHMYeHre 10 CKOPOCTH HapaCcTaHWsl TOKA U BbICOKas YyBCTBUTEJBHOCTH K
TiepeHarpspKeHUs M. Takyke TUPUCTOPHbIE PeryJiATOpbl HalpsyKeHUsl CO37ar0T BbICIIHE
rapMOHMKHU KpaTHbIe TPeM, KOTOpbIe 3arpy»KatoT MUTAKOLYIO CeTb.

OxkoHuaTe/nbHbIe  pe3ynbTaTbl 00ydeHuss (GpopMUpOBaHHMSI  KOMII@TEHIIHI)
oTIpe/ie/ISIFOTCSI TIOCPeJICTBOM TiepeBojila 0asioB, HabpaHHBIX CTy/IeHTOM B TIpoliecce
OCBOEHUsI JMCIMIUVIMHBI, B OLIeHKHA: 0a30BbIi ypOBeHb C(HOPMHUPOBAHHOCTH
KOMITeTEHI[UA CUUTAeTCs [AOCTUTHYTHIM, €C/IM pe3yibTaT 00yueHHs COOTBETCTBYET
otieHKe «3auteHo» (50-100 peHTHHTOBLIX OasIoB).
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4 TIOPSIZIOK IIPOBEJJEHUA ITIOBTOPHOM
IMPOMEXYTOUYHOM ATTECTAILIUA

dopma NpOMe)XKyTOUYHOU aTTeCTalyu I10 AUCLIUIIMHEe 3ayYeT.

@OoH/, OLEHOYHBIX CpPeACTB [Ji IIpOBeJileHHsT IIOBTOPHOW IPOMEXYTOUHOH
aTTecTalii (OPMUPYETCS M3 YMC/Ia OL€HOUHBIX CpeACTB MO TeMaM, KOTOpble He
OCBOEHBI CTY[€HTOM.

IIpumeuaHue:

[JononHuTebHble  KOHTPOJIbHbIE UCIIBITAHUSL MPOBOJATCH  [JIsl  CTYZEHTOB,
Habpapmmx MeHee 50 0OamioB (B COOTBeTCTBUMU C «[lo/io’keHHEM O MOAY/IbHO-
PEUTUHTOBOM CUCTEMEY).

Tabmuua 5 — KpuTtepuu orjeHKM chopMHUPOBAHHOCTYA KOMIIETEeHLUM
Kputepuu onjeHrBaHus CQOPMUPOBAHHOCTH
KOMITeTeHIIMM (YaCTU KOMITeTEeHLM)
COOTBETCTBYeT OLIeHKe «3auTeHO»
50-100% oT MakCUMaJIbHOTO Oaslia

Kop v HaMeHOBaHWe UHMKaTOpa
JOCTY)KEHUS] KOMIIeTeHLIU (4acTu
KOMITeTeHL1H)

N O-21nKoc-1 PaccunThiBaeT rapamMmeTpel
3/1eKTPO0O0PY/J0BaHUS CUCTEMBI
3JIEKTPOCHA0>KeHHUsST 00beKTa
W I-3 nkoc-1 PaccuuthiBaeT pexxumel
PabOThI CUCTEMBI 3/IEKTPOCHAOKEHUSI
o0beKTa
N /I1-4 rikoc-1 ObecrieuriBaeT 3alaHHbIE
TrapamMeTpbl pe)KMMa paboThI CUCTEMBI
3JIEKTPOCHA0>KeHHUsST 00beKTa

N-1nKkoc-3 OpraHusyetr MOHTax,
HasafKy, SKCITyaTaruo
JHEpreTUUecKoro u
3/IeKTPOTEXHUUECKOTO 000pYZOBaHuUS,
MallllH ¥ YCTaHOBOK

CTyZileHT AeMOHCTPUPYeT 3HaHHe 3/IeKTPOHHBIX
anmapaToB, 6eCKOHTAaKTHBIX M MUKPOIIPOL[@CCOPHBIX
anmapaToB, BUIOB 3JIEKTPUUECKOro arirapara Kak
Cpe/iCTBa YTIPAB/IEHUS] PeXXUMaMH pabO0ThI, 3alUTHI U
pery/iMpoBaHUs TapaMeTPOB CUCTEeMBbI, PU3NUeCKUX
OCHOB U TIPOL[€CCOB TIPU OTK/TFOYEHUU 3TeKTPUUECKUX
Lerei, (U3NUYECKUX SIBJIEHUN B 3/IEKTPUUECKUX
arraparax; JeMOHCTPUpPYeT 3HaHHe CIT0COO0B pacyeTa U
obecrieueHys 3aJJaHHBIX TTApaMETPOB U PEXXUMOB pabOThI
3JIEKTPOOOOPY/JOBAHUSI CUCTEMBI 3/IEKTPOCHA0KEHHS
00BeKTa, MOKET OpraHHU30BaTh MOHTAX, HalaIKYy,
9KCITyaTaruio 371eKTPOTEXHUUYECKOTO 000PYA0BaHUS,
MaIIIMH U YCTaHOBOK
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