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ITacmopt
(¢oHa O1leHOUHBIX CPeJCTB

Tabmua 1
dopmMupyemsble OneHouHbIe
Mopynb AUCLUIIIUHBI KOMIIeTeHL|UU Marepuansl | KonnuectBo
W/IY UX YaCTU Y CpeJiCTBa
Mogynsb 1. [TKoc-1. CriocobeH
DneKTpUUeCKul arrapar OCYILLIeCTBJIATh
KaK Cpe/CTBO yIpaBJ/ieHUs MOHUTOPUHT
pe’kuMaMu paboThl, TeXHUUEeCKOr0 COCTOSIHUSA
3aLLUThI U PeryJrpoBaHus obopy1oBaHUs TCk 85
rapameTpoB CUCTEMBI. MOACTaHUMH 3P 6
®u3ryecKre OCHOBBI U 3/7IeKTPUYECKUX CeTeM. C6 13
TIPOL{eCChI MPU
OTK/TFOUEHUH [TKoc-3. CriocobeH
3/IEKTPUYECKUX Liereu, OCYILLIeCTBJIATh
(u3MyecKue sIBJIeHUs B TJIaHUPOBaHKe U
5/7IeKTPUYECKUX amraparax| KOHTPOJb AesiTe/IbHOCTH
Mogaysib 2. D/1eKTpOHHbBIE 110 TEXHUUYECKOMY
arrnaparsbl. 00CTy>KMBaHUIO U TCk 19
becKkoOHTaKTHbIE PEMOHTY 000py0BaHUS 3JIP 16
Y MUKPOIIPOL[eCCOPHbIe MOACTaHLH C6 6

dIIlIapadThIl

571eKTPUUECKUX CeTel




1 OHEHOYHBIE MATEPUA/JIbI, HEOBXO/NMBbIE
JIJ1s1 OLIEHKHY 3HAHUM, YMEHHN U HABBIKOB JIEATE/IPHOCTHU
B ITPOIOECCE OCBOEHUSA JNCLHUITVIMHDBI

Tabsuria 2 — ®opmMupyemMbie KOMITETEHITH

Kop u OrjeHOUHbIe
Koz 1 HaMeHOBaHUe WHUKATOpa [JOCTUKEeHHUS
HavMeHOBaHue MaTepuasbl
KOMIeTeHI[UH (4aCTHU KOMIEeTeHL[UH)
KOMIIeTeHL[UU Y CpejCTBa
Mopynb 1. DnekTpyuyeckuy anmnapaT Kak CpeiCTBO yIIpaB/ieHUs
pe’kuMaMU paboThl, 3allUThI ¥ Pery/IMPOBaHusI TTapaMeTPOB
cucTtembl. Pr3MyeCKre OCHOBBI U MIPOLIECCHI MPU OTK/IFOUEHUUN
MKoc-1 3/IeKTPUYECKUX Lierned, (r3ndecKre siBJIeHUs B 3JIEKTPUYeCKUX
ariraparax
Criocoben P
N -21n1koc-1 PaccunThiBaeT napameTpsbl
OCYLL[eCTBJIATh
3/1eKTPO0OOPYZOBaHUS CHCTEMBI
MOHUTOPUHT
3/IeKTPOCHa0KeHsT 06beKTa
TeXHUUYECKOro
N/I-3 rkoc-1 PacCunThIBaeT pe>KUMbI pabOTHI
COCTOSIHUS
CUCTEMBI 3/IeKTPOCHa0KeHsT 00beKTa
obopyoBaHust TectupoBaHue
. N/I-4 nkoc-1 OOecrieunBaeT 3alaHHbIE [TApaMeTPhI
M0 CTaHLIUU 3aiqura JIP
pe’krMa paboThI CUCTEMBI 3/IeKTPOCHAOKeHHS
3/1eKTPUYEeCKUX CobecenoBaHue
. oObekTa
ceTeu.
W J-11Koc-3 Opranusyet MOHTaX, HalaJKy,
MKoc-3 SKCIUTyaTalMi0 SHepreTUYeckKoro 1
3/IEKTPOTEXHUUECKOT0 000pyI0BaHuSs, MaIlliH 1
Criocoben P byA ’
yCTaHOBOK
OCYLL[eCTBJIATh
Mogayib 2. OjIeKTpOHHBIE anraparhl.
TJIaHUPOBaHKe U
KOHTDOMb becKOHTaKTHbIE 1 MUKPOIIPOL|eCCOPHbIE arraparbl
N -21nkoc-1 PaccunThiBaeT napameTpsbl
JlesiTe/IbHOCTH T10
3/1eKTPO0OOPYZOBaHUS CHCTEMBI
TeXHUUECKOMY
3/IeKTPOCHa0KeHHsT 06beKTa
00C/Ty>KUBaHUIO U
PEMOHTY N/I-3 rkoc-1 PacCunThIBaeT pe>KUMbI pabOTHI
6 CUCTEMBI 3/IeKTPOCHa0KeHsT 00beKTa
000py/J0BaHUA TecTtupoBaHue
o N/I-4 rkoc-1 OOecrieurBaeT 3alaHHbIE [TApaMeTPhI
MoJICTaHLIUU 3aiura JIP
pe’krMa paboThI CUCTEMBI 3/IeKTPOCHAOKeHHST
3/71eKTPUYECKUX CobecenoBaHue
N o0ObekTa
ceTeu
W J-11Koc-3 Opranusyet MOHTaX, HalaJKy,
SKCIUTyaTalyi0 SHepreTUYeckKoro u
3/IEKTPOTEXHUUECKOTO 000pyI0BaHuSs, MaIlliH U
yCTaHOBOK




O1jeHOUHbIe MaTepUa/Ibl U CPeJCTBa /I NPOBEePKHU
copMHpPOBAHHOCTH KOMIIETeHI[UM

Moayab 1 «J/eKTpUYecKud anmnapaTr KakK Cpe/iCTBO yNpaB/ieHUs peXXuMaMu
PaboThI, 3al[UTHI U PeryJIMPOBAaHUA MapaMeTPOB cUCTeMbl. Pu3HYecKHe O0CHOBBI
U MPoLecChl MPH OTK/JIKYEHUHU IIeKTPUUYeCKUX LerneH, (u3nueckue siBjieHUs B
3/IeKTPUYECKHUX arnmnaparax»

Bomnpochl ijisi cobecejoBaHUsA:

1.Yto Ha3sbBaeTCsi  3/€KTPOAWHAMUUECKOM CTOWKOCTBIO  3JIEKTPUUECKOTO
arrapara?

2. Korjia Bo3HHKaeT 3/ieKTpUUecKast yra, U Kakvde YC/I0BUsI CTIOCOOCTBYIOT 3TOMY
sBieHUt0? Kakue Mepbl NpUMEHSIFOTCS [/1s1 yCIEeITHOTO TallleHus1 3/IeKTPUUeCKOU Ayru?

3. UTo Takoe 5p03usi KOHTAKTOB, U KakKue Mepbl 3alUTbl [MPUMEHSIOTCS B 3TOM
C/lydae Ha CTaJiuu TIPOEKTUPOBAHUS Y U3TOTOBJIEHUS 3/IEKTPUYECKUX arrapaToB?

4. Yem OT/IMUAETCS MO YCTPOMCTBY KOHCTPYKLMU peJie MePEeMEeHHOI0 TOKa OT peJsie
TIOCTOSTHHOTO TOKa? [ToueMy aKTHBHOe COIIPOTHB/IEHHE OOMOTKH y peJie TIOCTOSTHHOTO
ToKa Ha 220 B Gosblile, yeM y pejie IePeMEHHOTO TOKA TOTO yKe HarpsyKeHHs ?

5. UeM oT/iuaeTCss MaKCMMaJ/ibHasi TOKOBasi 3alluTa OT Hy/IeBOM 3allUThI?

6. KakoBa mpuurHa BHOparii B 3/1eKTPOMArHUTHBLIX pejie TIePeMEeHHOTO TOKa?
YKa)kuTe CriocoObl ycTpaHeHusl BUOpaIUH.

7. HapucyiiTe TpPUHUMIIAA/IBHYK0 CXeMYy 3alluThl ABUTaTeIsi OT Meperpy3ok C
TIOMOLLbIO TEIJIOBOTO perie.

8. ITosicHuTe KOHCTPYKLMIO TeIUIOBOro pesie. UTO IIOKa3biBaeT BPEMSTOKOBas
XapaKTepPUCTHKA TeryioBoro pesie? Uto Takoe OGMMeTa/iiMuecKast TylaCTHHA M 3a4eM OHa
WCI0/Ib3yeTcs?

9. Hapucyuite cxeMy BKJIIOUEHMsI [JIaBKOT'O TIpeJOXpaHUTe ISl B CeTh TP 3alluTe
OT TOKOB KOPOTKOTO 3aMblKaHUsl. BbibepuTe II/IaBKyl0 BCTaBKY /Ji 3all[UThI
ACMHXPDOHHOT'0 JBUTraTe/id MOIIHOCTBIO 5,2 KBT. IlosicHWTe KOHCTPYKLHMIO MJIaBKOU
BCTaBKU, Ha3HaueHMe eé 3JIeMeHTOB U X KOHCTPYKTUBHbIE 0COOEHHOCTH.

10. TTokakuTe ~ Ha  BpPEMSTOKOBOM  XapaKTepPUCTUKE aBTOMaTHUUYeCKOro
BBIK/TFOUATeIsI MOMEHT cpabaThiBaHUs 3/IEKTPOMAarHUTHOTO pacienurtesis. [losicHuTe
KOHCTPYKILIMIO TEIJIOBOTO U 3/IEKTPOMAarHUTHOTO pacLienuTenier U UX Ha3HaueHue.

11. [Ina 3ammThl KaKAX BUJIOB TOTpeOUTe/iell WMCIOMb3YIOTCS aBTOMaTHUeCKUe
BBIK/IFOUaTe/u C Xapakrepuctukamu A, B, C u D.

12. TlosicHuTe  Ha3HaueHWe  [AyroracMTe/SbHOM  KaMepbl  aBTOMAaTUYeCKOro
BBIK/TFOUaTesIst U eé pabory.

13.Yem otTauuaercs Y30 oOT aBTOMaTtuueckoro BbiKaoYaTens. (Y30 -—
YCTPOMCTBO 3alJUTHOTO OTK/I0UeHUs1)? [TosICHUTe TePMUH «CeeKTUBHOCTD 3alliUThI».



KomnbiomepHoe mecmupoearue (TCk):

Bbibepume 0OuH npasuabHblll 8aApUAHM
CreneHb 3alUTHI annapaTa 0003HaYaeTcs:
+ 1P20
160
y3
YXJI4

EpyHNLneld KoOMMYTal[MOHHOM U3HOCOCTOMKOCTH afmnapara siB/IfeTcs:
+ KOJIMUeCTBO LIUK/IOB

Awmmnep

Om

BosbT

EuHUIed H3MepeHUsA OTK/TI0UAI0IeH CII0CO0HOCTH aBTOMAaTHYEeCKOro
BBIK/TIOUATE/Isl IB/ISIETCS:

+ Amnep

BosnbT

HbroToH

Oe3pa3MepHasi BeJIMUMHA

JInst 3a1UThI 3/IeKTpuYecKux Henei ot K3 Ha 3a)kumMax moTpeduresiei
NPUMEHATCA:

+ rpeJj0XpaHUTe N

MUHUMAaIbHO-TOKOBBIE peJie

TeIIOBble peJie

MaKCUMa/IbHO-TOKOBBIE pere

DYHKIMI0 OTPaHUYEHUSA HANIPSDKEeHUS BBINO/IHAKT anmnaparbl:
+pa3psaAHUKH

KOHTAKTOPBI U MarHUTHLIE ITyCKaTe/Iu

3JIEKTPOMarHuTHLIE pere

TpaHC(OPMAaTOPbI TOKA U HATIPSKEHUS

DYHKIMI0 OTPAaHUYEHHUSA TOKA BBINO/IHAKT anmnaparbl:
+peakTophl

KOHTAKTOPBI U MarHUTHLIE ITyCKaTe/Iu

TpaHC(OPMAaTOPhI TOKA U HATIPSKEHUS

JaTuuKu

Anmnaparsl, BINO/THAKWIUE (DYHKIIUI0 KOHTPO/IS1 M U3MepeHHUs, - 3TO:
+TpaHC(OpPMaTOpbl TOKA U HATIPSKEHUS

KOHTaKTOPbl U MarHUTHbIE MMyCKaTen

peaKkTophbl U pa3psAHUKU

3/IeKTPOMarHUTHBIE peJie



Anmnaparsbl, He BXOAAIINEe B COCTaB HU3KOBO/IbTHBIX KOMIJIEKTHBIX YCTPOMCTB:
+peaKkTophbl U pa3psiAHUKU

KOHTaKTOPbl U MarHUTHbIE MMyCKaTen

aBTOMaTUueCKre BbIK/IFOUaTen

TpaHC(OpMaTOphbl TOKA

Anmnaparsbl, OTHOCAIMECS K annaparaM ynpasBJ/ieHHs, - 3T0:
+KOHTaKTOPbl U MAaTHUTHBIE TyCKaTen

aBTOMaTUuUeCKre BbIK/IH0UYaTen

rpeJioXpaHUTe/n

TpaHC(OpPMaTOphbl TOKA

Hawuo6o1ee 3¢p(eKTHBHYI0 3alI[UTy IPH TOKOBBIX MeperpysKax 00ecreunBaer:
+TerioBas 3alura

MHUHMMAa/IbHO-TOKOBAs 3all[HTa

MaKCHUMaJTbHO-TOKOBasl 3all[yTa

OpoHeBas 3aIyTa

HoMuHa/IbHBINM TOK amnmnapara — 3T0 TOK:

+orpeie/isieMbIi HArpeBOM TOKOBEYII[X UacTel arrapara B JJIUTeTbHOM PeyKUMe TIpU
HOPMaJTbHBIX YCIIOBHUSX OXJIaXK/IeHHs

OTIpe e ISTIOIIUH 3/IeKTPOAUHAMUUECKYI0 CTOMKOCTBD arirapaTa

oTIpe e ISTIOIIUH Mpefie/IbHYH0 KOMMYTAI[MOHHYIO CTIOCOOHOCTH arrapaTa
orpe/iesieMbIF K3HOCOM KOHTAKTOB B JI/TUTE/IBHOM PEXXHUME

KoMMyTanioHHas U3HOCOCTOMKOCTD anmnapara onpejesisieTcs:

+MaKCUMaJIbHbIM UMC/IOM BK/IFOUEHUW U OTKJ/IFOUeHUH arrapaTta Mpyu Haluuruy TOKa B
r7IaBHOU Liemu

MaKCHMaJIbHbIM UKCJ/IOM BK/IFOUEHHUW U OTK/IFOYEHUH anrapara Npyu OTCYyTCTBUM TOKa B
r7IaBHOU Liemnu

MaKCHMa/IbHbIM TOKOM, KOTOPBIN CII0COOeH KOMMYTHPOBATh arrapaT

MaKCUMaJ/IbHbIM KOJTMUeCTBOM BK/IFOUEHUU M OTK/IF0UeHHH anrapaTa Npyu HOMHUHA/IbHOM
Harpyske

CremneHb 3alUTHI aninapara - 3To:

+KpUTepUH 3allMII[eHHOCTH afrapara OT IOoTaZlaHusl BHYTPb BOJbI M TBEP/bIX TeJl
OTHOIIIeHHe HOMHUHA/ILHOT'O TOKA arrapaTa K HOMUHAJIbHOMY TOKY 3allMII[aeMOro
0o0BeKTa

OTHOIIIeHe HOMHUHA/IBHOT'O TOKA K TOKY CpabaThIBaHMSI [i/Isl 3aL[UThI OT KOPOTKOT'O
3aMbIKaHUSA

HauOO/IbIIasT BK/IIOUAOIIas MO0 OTK/IIOUAKoIasi ClI0COOHOCTH arirapara

ITapametp, HE siBasomuica XxapakKTepUCTUKOU aBTOMAaTU4Y€eCKOro
BbIK/IHOUATEe/IA:

+KaTeropusi pa3meleHus

HOMUHAJIbHOE HampsbKeHue 0 U30JsILUn



HOMHHAJ/IbHOE HanpsbKeHue
HOMWHA/IBHBINA pabounii TOK

Ykaxure yaioBus rauieHvsi 1yru moCToOAHHOr o Toka, €CJjim: UD - HaIIpSOK€EHHE Ha

Aayre; U - HaIllpAXK€HHE HCTOYHHKA; I -Ttok B neru C BJ'IEKTPI’I‘-IECKOi”I Ayroﬁ; R -

dKTHUBHO€ COIIPOTHUBJ/ICHHE LICIIN.
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C POCTOM MHTCHCUBHOCTH I'dllIeHUSA BHEKTPHHECKOﬁ Ayru (HanpnMep, nyrem
B03AEﬁCTBHﬂ MAIromuTHOI' 0 ﬁ[yTbﬂ) nepeHanpskKeHUudA B [IEIU alllldapaTa:
+TOBBIIAFOTCA

OCTAIOTCA HerM3MeHHBIMU

MHTE€HCUBHOCTL I'dlllIeEHUA AYTYU HE BJIMAET Ha IMMepeHarpsH>kKeHnd B Lieln
CHIKAKOTCA

BOCCTaHaBJII/IBaIOI.I.laﬂCH MPOYHOCTDb MEXXKOHTAKTHOI'O IPOMEXYTKA alllldpdTad "
BOCCTdHAB/IMBAKOII€ECHA HaAlIpAXKeHHe el B YOTOBUAX YCIIELTHOI'O rallieHus
BHEKTPHHECKOﬁ AYI'A IMOCTOAHHOI'0 TOKA COOTHOCATCHA KadK:
+BOCCTaHAB/IUBAOLAsICS IPOYHOCTD JO/DKHA OBITH OOJIbIIIE BOCCTdHABJ/IMBAKOIIETr 0CA
HaITpA>XeHHs

BOCCTdHABJ/IMBAIOIIAACA ITIPOYHOCTE AO0/DKHA OBITH MEHbIIIe BOCCTdHABJ/IMBAKOIIETI'OCA
HaITpA>XeHHs

BOCCTdHABJ/IMBAIOIIAACA ITIPOYHOCTE AO/DKHA OBITD PdBHd BOCCTAHABJ/IMBAOIEMYCS
HaITpA>X€HUIO

C poctom nocrosiHHOM BpeMmeHH 1jeni T=L/R yc/I0BuA raiieHus 3/1eKTPHUeCcKOU
AyTuU:

+yXyALIar0TCs

He MeHSIFOTCSI

yJIyuIIaroTCst

yXyALIAKOTCS TOMABKO /1S Liereld TOCTOSTHHOTO TOKa

Hau6os1ee 3¢dpeKTHBHBIM CIOCO00M BO3/1eHCTBHSA HA 3/IEKTPHUYECKYIO AYTY B
Hensax HU3Koro Hanpspkenus (7o 1000 B) aBasercs:

8



+MarHuTHoOe JyTbe

raiieHue B TpaHC)OpMaTOPHOM MacJje
BO3/IeiCTBUe 3/1erasa

ToMelL[eHue 1yTU B BaKyyM

TIpu onpeje/ieHUH TEIUIOBOTO MOTOKA MPH TEIIO00MeHe 3/1eMeHTa KOHCTPYKIUH
IEKTPUUYECKOT0 anmapara Heo0X0/ MO0 BOCII0/Ib30BaThCs (hOPMYJIOM:
+P=kt*Soxa*(T-To)

P=Ulcoso

P=(D5)%/(2p0S)

P=V3UIncoso

HaFPEB TOKOBEAYILIUX (l)eppOMal"Hl’lTHbIX yacreu YIEKTPUUYECKHX adllllapdTOB,
HaX0AIMunuxcsa BO/IM3H IMPOBOJHHUKOB C II€PpEMEHHBIM TOKOM, 00BACHACTCA:
+I0TEepPsSIMU SHEPIUU OT BUXPEBBIX TOKOB, [TIepeMarHu4mMBaHUsI U TUCTEPE3HCOM
rnoryiomeHnneM mn3jiyueHus

ImoTepAMH SHEPIrvr OT BUXPEBLIX TOKOB, ITepeMdalrHUYKMBAHUA

IoTepsAMH SHEPIUK OT BUXPEBBIX TOKOB

Hau0o/1ee HarpeThlii C/10i HAXOAUTCS Ha MOBEPXHOCTH 00MOTKH 3/IEKTPOMarHuTa
B Cc/Iyuae:

+TIpYMeHeHHSs TIaCTMaCcCoOBOT0 Kapkaca 0OMOTKH

TIpUMeHeHHs1 OecKapKaCHOM HaMOTKH KaTYIIIKH

HaMOTKU OOMOTKHU Ha Cep/IeUHUK

MIPUHYAUTEIBHOTO BO3AYLLIHOTO OXJIaXKIEeHUs

JJIeKTPOAUHAMHUYECKOe yCU/Ihe MeXAY ABYMs MPOBOJHUKAMHU C TOKOM
npoMbInIeHHoH yacTtoThl f=50 I'y H13MeHsieTCs C YACTOTOM:

+100 I'g

50 I'g

75T

314 'y

prﬁanbIe IMPOBOAHMKHU B C/IyUdde IePpeMEHHOr'0 TOKA IIPUMEHAOT /1A
+CHWKEHUSsI BeC IIPOBOJHUKOB

yBeJIMUeHUA COTIPOTUBJ/IEHUA

OXJIaXKJeHKrsA TOKOBO/J OB

YBEJIMUEHUA M3HOCOCTOMKOCTH

Ha npoBoHHK C TOKOM, Pacio/i0XKeHHbIM 0/IM3K0 K (heppOMarHuTHOMY TeJly,
CWJIa ieliCTByeT B HAallpaB/IeHUU:

+0T (heppPOMarHUTHOrO TeJia

T0 KacaTeJbHOU K (heppOMarHuTHOMY TeJTy

T10 HarpasJ/IeHUIO K ()eppOMarHuTHOMY Tejly

BOOOL11[e He JelCTByeT



OTHoCuTe/IbHasA HOHHU3AIlUA I'd3d — 3TO:

+KO0J/IMUeCTBO 3apsDKEHHbIX YaCTHL], OTHECEHHOE K O6H.[€My Unci1y 4aCTull B r'a3e
OTHOILIIEHHWE KOJIMYECTBA 3JIEKTPOHOB K KOJIMUECTBY MOHOB B I'd3e

OTHOIIeHNre KO/InueCTBa MOHOB K O6H.[€My K O6H.[€My KOJ/IM4EeCTBY YaCTHL] B Ir'a3e
OTHOILIIEHWE KO/IMYEeCTBA MOHOB K KOJIMYECTBY 3J/IECKTPOHOB B I'd3e

COHPOTI/IBJIEHI/IE CTAIrUBdHUA B JJIEKTPHUYECKOM KOHTAKTE — 3TO.

+COMNpOTUB/IEHUE obnactu Iriomaamn KaCaHud, O6YCJ'[OBJ'[€HHO€ ABJIeHUAMUN CTATMBAHUA
JIMHUH TOKAa

COIMpOTHBJ/IEHHE I'eDKOHOB

COIMpOTHBJ/IEHNA TOPLIOB KOHTAKTOB

Ko3¢dunmeHT paccesHus npu yBeJTHUeHUH padouyero 3a30pa B 3/IEKTPOMarHHUTe:
+yBe/MunBaeTCst

yMeHbLIaeTCst

He U3MeHSeTCs

yBe/TMUMBAETCSl He3HAUUTETbHO

HPOAOJIBHBIE pa3pe3bl TPY6‘-laTbIX IMPOBOJHUKOB IIDUMEHAOT /1A
+YM€HI)I_HEHI/IH IoTepb OT BUXPEBBIX TOKOB

yBe/IMUEHUA MeXaHHUueCcKoun IMPOYHOCTH

YMEHBIIEHHWS MTOTEPL Hd TUCTEPE3UC

He IIPUMEHAIOT

I'ameHue Ayru NoCTOSAHHOTO TOKA MyTeM pa3je/ieHus JJIMHHOM AyTrd Ha pAj
Nnoc/iei0BaTe/IbHbIX KOPOTKHX YT OCHOBAHO Ha NMPUHLIUIIE:

+TIOAHATHSA CTaTUUECKOW BOJIbTaMIIEPHOU XapaKTEePUCTUKU 1yTU

OXJIaXKJEHUsI TyTU CKaTbl ra30M

Co3/1aHus N30BITOUHOTO /IaB/IeHUs B 00/1aCTU AYTH

raieHusi [yru B TpaHC(OPMaTOPHOM Macjie

ITocTosiHHasi BpeMeHM HarpeBa pacTeT NpH:
+ yBe/IMYeHUH TeIJIOEMKOCTH anrapaTa
yBe/M4YeHrH Ko3(PULIMeHTa Terio0Tjaun
yBe/TMUeHUY TTIOBEPXHOCTH OXJIaXKJeHHUS
yMEHbLLIEHUU TerIONPOBOJHOCTH

Pos1b MAarHuTHOIr 0 AYTbS B KOMMYTAIlHOHHOM allllapaTe:

He TTI03BOJIUTH BHeKTqueCKOﬁ ayre 6BICTPO MoraCHyTb
PACTAHYTH 3JIEKTDUYECKYIO OYT'Y

+1epeMeCcTUThb 3JIEKTPUYECKYHO AYT'Y B AyTrOrdCUTE/IbHYH0 KdAMEDPY
YAEPXKATb JIEKTPUUECKYHO AYT'Y Hd KOHTAKTAX allllapaTd

Jlerue racuMTh 3/J1IeKTPUUYECKYHO AYTY:
+Ha MOCTOSTHHOM TOKe
Ha repeMeHHOM TOKe
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YQI0BUA AyTrordali€eHrd He 3dBUCAT OT pOJia TOKa OTKJ/II0UaeMOM Oerm
YAEPXKATb JIEKTPUUECKYHO AYT'Y Hd KOHTAKTAX allllapaTd

HomuHabHbIe TOKHM aBTOMATa (Inom.a) M ero pacuenuress (Inow.p) COOTHOCATCA
BBIPO)KEHUSIMU:

+ Thoma >= IHOM.p

Lhoma <= IHOM.p

IHOM.p > IHOM.a

Lhoma = IHOM.p

Ha3HaueHue Ten/ioBoro pacijenure/is aBToMara:
+pearupoBaTh Ha Meperpy3Ky Io TOKY B 3allUILaeMOou eIy
OTKJ/IF0YaTh TOKH KOPOTKOTO 3aMbIKaHUSI

pearvpoBaTh Ha IajieHre HalpshKeHUs B CeTH
JUCTAHLIMOHHO OTK/KOUaTh aBTOMaT

Ha3HaueHue MUHMMA/IbHOI'0 pacenure/ia aABToMarTda.
+pearupoBaTh Ha MaJeHue HallpsDKEHUsI B CeTU

pearvpoBdaTh Hd ITEPETPY3KY I10 TOKY B 38H_[I/II]_[86MOI‘/JI erm
OTKJ/IIOUE€HKE TOKOB KOPOTKOI'O 3dMbIKdHHSA

pearvpoBdaTh Hd CHM)KEHHE MOMEHTA Hd BdJly 3JIEKTDOABUI'aTEJIsA

Ha3HaueHue He3aBUCHMMOI0 pacLenure/is apToMara:

+T103BOJISIET OCYILeCTB/IATh JUCTAaHLIMOHHOE YIIpaB/ieHue BhIK/I0YaTeeM
pearupyeT Ha MeperpysKy Io TOKYy B 3allUIaeMO L[eTr

J/1s1 OTK/TFOUEHUS] TOKOB KOPOTKOT'O 3aMbIKaHUS

pearupyeT Ha MajieHue HarpsUKeHUs B CeTH

Paciienurenbs aBTOMaTa pearupyeT Ha TOKH KOPOTKOI'0 3aMbIKAHUSA:
+3/1eKTPOMarHUTHbIN pacLeNuTe/lb MTHOBEHHOT'O [1elCTBUS

He3aBHUCUMBIA paclLienuTe/b

paclienyTe/lb MaKCUMa/IbHOT'O TOKa C 00paTHO3aBUCHUMOM XapaKTePUCTUKOU
MUHUMa/bHBIN pacLenuTe/Tb

MexaHu3M CBOOO/JHOTO pacUen/ieH|sl aBTOMAaTa Heo0X0AuM JJIs:

+HCK/II0YeHHsI BO3MOXXHOCTH y/Iep’KaHUsl aBTOMAaTa BO BK/IFDUEHHOM COCTOsiHUY Tipu K3
B Llenu

HCK/TFOUeHUsI CAaMOTIPOM3BOIbHOTO 0TOpPOCa KOHTAKTOB

KOHTPOJISI COCTOSTHUS LIeT!

CHIDKEHMS] BUOpallM KOHTAaKTOB aBTOMAaTa MpY BK/IFOUEHUH

Hawu0o/1biias padouas 0TK/II0YAOIAA CIIOCOOHOCTD — 3TO:

+ MaKCHUMaJbHbII TOK, TI0C/Ie OTK/IIOUEHUS KOTOPOIr'0 aBTOMAT ZI0/DKEH OCTAaThCS
paboTOCIIOCOOHBIM

yCTaHOBJIEHHOE W3rOTOBUTE/IEM 3HaUeHHe MaKCUMaJIbHOT'O OTK/TIOUaeMOro TOKa
TOK 3/IEKTPOMAarHMTHOI'O pacLielIkuTe/Is aBToMaTa
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MaKCHMaJ/IbHBIN TOK, [TOC/Ie OTK/IFOUEHHS KOTOPOr'0 aBTOMAT MOXKET BLINTH U3
paboTOCIIOCOOHOI0 COCTOSIHUS

YCTPOﬁCTBa 3dIIIUTHOI'0 OTK/THYECHHUA B L€IIb /I 3dlIIMTHI OT IOPAXXE€HUA
JIEKTPUYIE€CKHUM TOKOM YCTAHAB/INBAKOTCH:

+Cpa3y 3a aBTOMAaTHYeCKHM BBIK/THOUATE/IEM

HernoCcpeaCTBeHHO I1epes] dBTOMdTHUYE€CKHM BbIK/THOUATE/IEM

IMapauieJibHO OJHOMY M3 T1OJ/IFOCOB dBTOMATHUYECKOI'O BBIK/TFOUATEJISA

BMECTO IIpeAOoXpaHUTEJIA

YCTPOﬁCTBa 3dIIIUTHOI'0 OTK/THYECHHUA IIPpeJHA3HAYEHDI /I 3dlIIUThI OT:
+Iopa>keHUsl 371eKTPUUECKUM TOKOM

TOKOB KOPOTKOI'O 3dMbIKdHHA

BBICOKOBOJIBTHOT'O UMITYJ/IbCaA

TOKOB II€EPETDY3KHU

IlnaBkas BcTaBKa NpeAoXpaHMUTe s BBINO/IHAETCA (GUrypHOU As:
+TIOBBILLIEHNST OBICTPO/IEHCTBUS MPeIOXPAHUTEIS

yBesnueHus ero [IKC

CHIDKeHUA [10Teph B IpeloxXpaHuTesie

YMeHBIIIeHUs. MacChl [IpeoXpaHuTe s

XapaKTepHCTHKOﬁ NnpeaoxpaHuTe/id AB/IA€TCA 3dBUCUMOCTb:

+ BpeMEeHU I1/IaB/I€HUsI BCTABKH OT IIPOTEKAOIero TOKa

BpeMe€HH HarpeBd OuMeTa//INueCcKoro 371eMeHTa OT IMPpOTEKAIIEro TOKa
TeMIIEpATYPhI HAaIrpeBa OuMeTa/yInuecKoro 3jeMeHTa OT BpeMeHH Cpa6aTbIBaHI/IH
TeMIIEPATyPbI TJIaBKOM BCTABKU OT IMpOTeKAaroIIero Toka

Ha nosroca 3J/IEKTPOMAIHUTOB MEePEMEHHOI'0 TOKd Ha/leBaeTCH
KOpOTK03aMKHyTbIﬁ BHUTOK C 1IeJI10.

+CHIWKEHUS MTIOTEePb Ha BUXPEBbIE TOKU U THCTEPE3UC

CHWKEeHUA BI/I6paI_[I/II/I MAIrouTOIIpOBOJdd

MOBBIIIEHUA TEXHOJIOTUYHOCTHU KOHCTPYKIJUHU MAaIrHUTOIIPOBOJd
YMeEHBbIIEeHWS MaCCOFa6apI/ITHbIX TIoKa3aTesiei 3JIEKTPOMAI'HUTOB

MarHuTHasi cucTeMa 3/IeKTPOMarHuToB MepeMeHHOI'0 TOKA BbINO/THSIeTCA
HIMXTOBAHHOM /I/IA:

+CHWXKeHHS TI0Tepb Ha BUXPeBble TOKW U TUCTEPEe3UC

CHIDKeHHS] BUOpallM MarHUTOIPOBOZA

TOBBIIIEHUSI TEXHOJIOTUYHOCTH KOHCTPYKLIMKM MarHUTOIIPOBOZA

yMeHbIIIeHUs] MacCorabapuTHBIX TTOKa3aTesiel 3/1eKTPOMarHiTOB

KOPOTK03aMbIKaTEJIb OTHOCHUTCHA K KJ/IACCY dllllapPdTOB BbICOKOI'0 HANIPH)KEHUHA:

+0FpaHI/I‘—II/IBaI-OIl[I/Ie dIIIIdpPaThl
KOMMYTaI_[I/IOHHI)Ie dIllIapaThI
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Anmnaparsl ynpaB/eHus
V3mepuTenbHbIe anmapaThbl

OrpaHnumBawInye anmnaparTbl peajau3ylT (PyHKIUIO:
+OTK/II0UeHre TOKOB KOPOTKOTO 3aMbIKaHHUSI
OTk/IH0UeHre TOKOB Meperpy3ku

3aluTa OT MTOHWKeHHUs HalpsKeHUst

CHwKeHMe TepeHarpsskKeHus B CeTH

K He/jocTaTKaM BaKyyMHBIX BbIK/TH0UaTe/ el OTHOCAT:
+Hwu3Kast HaJ|eXKHOCTh paboThI cCUTb(hOHA

Bricokast mo>xapo6e301acHOCTb

MuHMMasbHbIe TabapUTHBIE pa3MephI

Bhicokasi i3HOCOCTOMKOCTh NP HOMUHA/ILHOM TOKe

Ykaxure Ha OAHOHHHEﬁHOﬁ cxeMe 3JIEKTPOCTAaHIIUHA
1w

| B o O {
a ”
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Qs
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25 & 1
Q
o 15 T4 62
pa3bejUHUTE/Ib:
+Q
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G

PeakTop peanmu3yer pyHKIHIO:

+YMeHbIIIeHHe BeJTMUMHBI TOKAa KOPOTKOI'0 3aMbIKaHUS
OTK/TI0UeHHEe TOKA KOPOTKOI'O 3aMbIKaHUS
KomMmyTalusi Toka B HOMUHA/IbHOM peXXUMe pabOThI
CHKeHe TepeHanpsbkeHUst B CeTH

Ykaxute 3akoH buo-CaBapa-J/laruiaca B MaTeMaTuueckou ¢gopme.

+d32&@
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OCHOBHOM 3/1eMeHT Mpe0XPaHUTeJIs:
buMeTasIMUYecKas IIacTUHA

3/IEKTPOMAarHyT IMOCTOSIHHOTO TOKa

+T1/1aBKasi BCTaBKa

KOMIIEHCATOP 37IeKTPOAMHAMUUECKUX YCUTHM

Tsarosas XdPAKTEePHUCTHKA Y IEKTPOMdAIrHHUTA - 3T0 3dBHCUMOCTb:
HaripskKeHud Ha Ayre OT BeJIMUMHBI TOKa

TOKd B 3JIEKTPDOMAI'HHUTE OT BpeMEHH

rmepexogHOoro COrpoOTHUBJ/IEHHUA KOHTAKTOB OT CHJIbI KOHTAKTHOI'O Ha>KdTHA
+9H€KTpOMaFHHTHOﬁ CHJIBI OT BEJIMYMHBI 3a30Pa

3aBHCHMMOCTb 3JIeKTPOMAarHUTHOM CH/IbI OT M.JI.C. KaTYIIKH:
yBeJIMUMBAETCS TPOTMOPLIMOHA/IBHO M.JI.C.

+yBeJIMUMBAETCS MTPOITOPLIMOHAIIBHO KBa[paTy M.[.C.
yBeJTMUMBAETCS MPOTMOPLMOHAILHO KyOy M.J.C.

yYMeHbIIIaeTCsl IMHEHHO

EauHunen u3MepeHrsi MarHUTHOTO NMOTOKA AB/ISI€TCA:
Awmmnep

BosnbT

+Bebep

['enpu

EpuHnnen n3Mmepenuss MarHuToABKyuien cunbsl (M/IC) sBasercs:
+Awmnep

BosbT

Bebep

['enpu

EauHuien n3MepeHusi MarHUTHOM MPOBOAMMOCTHU ABJIAETCS:
Awmmnep

BosnbT

Bebep

+I'enpu

B 0ObITOBOM aBTOMaTHYECKHH BBIK/II0UaTe/Ib HE BXO0JIAT 3/1eMEHTbI:
+ 3/IEKTPOMArHuT BK/IHOUEHUS

BJIEKTPOMaFHHTHblﬁ pacuernuTe/ib

TeIJI0BOM pacueruTejib

OTK/THOYAloLe TIDY>XHUHbBI
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JJIeKTPOMarHUTHBIM pacuenyuTe/b JeMCTBYeT M0 NPUHLUILY:

TIPU CHSITUU KPBIILIKA aBTOMATa JIelCTByeT Ha CepAeYHUK

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

Bpemsi 0TK/II0YeHNsI aBTOMAaTa 3/IeKTPOMAarHUTHBLIM paclieruTe/1eM:
HECKOJIbKO CeKYH]]

+0,02...0,04 c

1c

3aBUCUT OT Harpy3Ku

Tok cpadaTbIBaHHA Y/IEKTPOMArHUTHOI'0 PaCHieNuTe/ A 3aBHCHUT OT:
CeueHHsl POBO/IAa PACLIETTUTE IS

HOMMHA/IbHOI'O TOKa KOHTAaKTOB aBTOMaTa

TOKa TIOTPeOUTe IS

+IIPOM3BeJeHUs UKC/ia BUTKOB Ha TOK

Ilpu npoBepKe 3/1eKTP000OPYAOBaHHSA HA YTeKTPOANHAMHUUYECKYH CTONKOCTD
YYMTBIBAKOT:

yCTaHOBUBILIMUCS TOK K3

MaKCUMaJbHbIM TOK Harpy3Ku

+ynaapHbi ToK K3

TepUOJUUeCKYH0 COCTaB/IAOLIYI0 ToKa K3

KBapHEBBIﬁ IE€COK 3dChIIIdeTCA B IMOJIOCTD IIPeJOXPaHUTE/IA /1A
+006/1eryeHys rameHus AYyT'U TIpXU Pa3pPbIBE TOKA

KOHTPOJIA LeJIOCTU IIpeA0XPpaHUTEIA

OXJIaXKeHKWsA KOHTAKTOB

CUTI'Ha/IM3all1 Cpa6aTbIBaHI/IH

Ten/i0BoHN pacuenure/ib JeHCTBYeT M0 NPUHIMITY:

Vi3MeHeHMs T0JI0’KEeHNs Cep/leYHHKa B KaTyLLIKe [TPY NTPOTeKaHUH TOKa
+u3rubanus GUMeTaTMueCKON TIaCTUHBI

yJIMHEHVs1 OHOPOHOM TUIACTHUHBI TIPDU HarpeBe

HarpeBa KOHTaKTHOU CUCTeMBbI

XapakTepHCTHKA TeIIOBOr0 pacuenuTe/is HMeeT BH/;
TIPSIMOJIMHEMHAs: 3aBUCUMOCTD OT IIPOTEKAIOI[ero TOKa
CTYIIeHYaThbIi BUJ,

obpaTHO3aBHCHUMasI OT JIFO00r0 TOKa IOTpeouTe/st
+obpaTHO3aBUCHMasT OT TOKA, MPEeBLIILIAOIINHA HOMUHAIBHBIN TOK

Ten1oBou pacienure/ib B dBTOMdATHY€E€CKOM BBIK/IIOUATE/1€ BO3[[Ei’iCTBYET Ha:
HernocpeaCTBEHHO Hd KOHTAKTHYHO CUCTEMY
+ cucremy CBO60,Z[HOFO pacuerieHuda
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5JIEKTPOMarHUTHBINA pacLienuTesb
OTKJIFOYAIOILYIO MPY>XKUHY

ToK cpadaTbIBaHMsA TEIUIOBOI'0 PacCiielUTe /1A 0TCTPAUuBAETCS OT:
TOKa ofiHoga3Horo K3

TOKa MUHUMAa/IbHOW Harpy3Ku

IyCKOBOT'O TOKa JiBUraTess

+ MaKCHMMaJ/IbHOT'O pabouero ToKa JTMHUH

B ceTsax aBTOMaTu4yecKye BbIK/IHOUATe/ I YCTAaHAB/IUBAKOT /I/IS:
+KOMMYTAalLUM TOKOB Harpy3Ku U TOKOB KOPOTKUX 3aMbIKaHUM
OTK/TFOU€HHS IPU UCUe3HOBEHUU HaTIPSKeHUS

Cpe3aHusi BOJIH MepeHanpskKeHun

JYMCTAHLIMOHHOTO YTIpaB/IeHUs1 Harpy3Kou

B aBTOMAaTax yCTaHAaB/JIMBAKTCA JyroracuTe/bHble PelleTKH JIJIf:
VICK/TFOUEeHUsI [leJIeHUs YTH Ha Y4aCTKU

TIPOYHOCTH JyTOracUTe/IbHOM KaMephbl

+yCKOpEeHHUs ralleHus Ayru

VICK/TFOUEeHUSI TI0SIBJIEHUs JyTU

PyuHble MarHUTHbIE MyCKaTe/J 4 NMpeJHa3Ha4YeHbl [JIf:
OTK/TFOUEHHSI KOPOTKUX 3aMbIKaHUH

JYCTAHLIMOHHOTO yMpaB/ieHUs1 aCUHXPOHHBIMU JIBUTATe/ISIMU
3allUTHI OT NepeHarnpsKeHUN

+ MECTHOTO YIpaBJ/ieHUsI U 3allUThl OT eperpy30K ABUTaTesst

Tok uepe3 KaTylmIKy MarHUTHOT0 MyCKaTe/isA B CPadoTaBIlleM COCTOSIHUHI
HU3MepsAeTcs:

OMMEeTpPOM

BKJIFOUEHMEM eMKOCTH, KOMIIeHCHUPYHoLlleli MHAYKTHBHOE COMPOTHB/IEHUE

10 U3MepPeHHOMY TOKY U HOMUHA/IbHOMY HarpspKeHHI0

+110 M3MepeHHOMY HarpshKeHUI0 Ha KaTyIIKe U 10 TOKY, IPOoTeKaloliemMy yepes
KaTyLlIKy

Tok yepe3 KATYIIKY MAdI'HUTHOI'0 ITYCKAT /Il BBIYNC/IAETCA HO(bOpMy.TIEZ

Ixkar = U/Rkar
Ikar = jWkar
Lisr =U/Rpyr
+1 = U/Zkat

Ecniu BMecTo nepeMeHHOro HanpsokeHus 220 B K Hell NOAK/IIOUNTDH MOCTOSTHHOE
Hanpspkenue 220 B, To Be/iMuMHA TOKA B KaTylIKe MarHUTHOI'O IyCKaTe/If:

He U3MEHUTCS

+yBeJTMUUTCSI

YMEHBIINUTCS
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TOK He Oy/IeT poTeKaTh

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

+ycTpaHeHUs BUOpaLuu

yMeHbIlIeHUs] HarpeBa

yBeJIMUeHUsI MarHUTHOTO TIOTOKA

y00CTBa KperTieH!sT KaTyIIKH

B cxeme ynpaB/ieHUs MyCKaTe/ieM IPUMEHAKT BCIIOMOraTe/ibHble KOHTAKThI JIJIf:
MOAK/TIOUEHHUS KaTyLIKU M0/ HalpsyKeHUe

nyOMpOBaHUS CUJTOBBIX KOHTAKTOB

LIYHTUPOBAaHUS KHOMKU «CTOM»

+ LIIYHTUPOBaHUS KHOMKU «[Tyck»

OcHoBHOe Ha3Ha4YeHHE MAarHUTHOr0 MyCKaTeJIsi:
yrnpaBjieHue aKTUBHOW Harpy3Kou

+ yrpaBJieHe aCUHXPOHHBIMU 3/IeKTPO/IBUTaTe/ISIMU
nybnvpoBaHMe aBTOMaTOB

yrpaBjieHe TI00bIMU 3/IEKTPO/IBUTATE/ISIMU

IToc/ie oTK/IIOUEHMSI MUTAHMS, N0/|Be/ICHHOT0 K KaTyliKe, MycKaTe/ib pa3pbiBaeT
CH/IOBbIe KOHTAKTHI MO/ /IeiCTBHEM:

Macchl cep/leuHrKa

3/1eKTPOIMHAMUYECKUX YCUTUN

KOPOTKO3aMKHYTOI'O BUTKA

+TIpeJiBapUTe/IbHO CXKaThIX BO3BPATHBIX TMPY>KUH

PHI[OM C IIyCKaTe/ieM YCTdHAB/IMBAIOT TEIVIOBOE peJsie i
KOMITEHCAllUN TeMIIEPATYPHbIX M3MeHeHUl B KaTyIlIKe
OTK/TFOUYEHHWA KAaTYILIKH ITPY NCUE3HOBEHWHU ITUTaHUA
+ OTK/IIOUe€HUs KaTyLIKH IIpU IeperpysKax ABUraTess

YMeEHBIIEHNWSA COITPOTUBJ/IEHUA KATYLIIKH

TenoBoe pe/sie HarpeBadeTCHd 34 CUET:
Terviornepeaaun OT KaTylIKH
Terviornepenaadr OT CepaedyHrKa
+IpOTE€KAaHUsI TOKOB 3JIEKTPOBUTATe IS
IMPpOTeKdHHWA YdCTHU TOKOB 3JIEKTPOABUI'dTEJIA

B cocraB TernioBoe pejie He BXOAAT 3/IeMEHThI:
HarpeBaresiv

OuMeTasTHYeCcKue T/IaCTUHbI

+3aMBbIKalOIIUX KOHTAaKTOB

13 pa3MbIKAKOIIMX KOHTAaKTOB
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BumMera/yiMmueckas mjacTHHA U3rudaeTcsd 3a cuer:
IMPUTATMBAHUA 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

Tok y morpeduTensa MOIHOCTHIO 10 40 KBT npu Hanpsokenun 380 B B
JKCIUIyaTaluy U3MepsaeTcs:

aMmIepMeTpoM

TepeHOCHBIM TPaHC(OPMAaTOPOM TOKa C aMIIepMeTPOM

HeOOBIIIKM TI0 BeJTMUMHE COTIPOTHUBJ/IEHHEM U BOJBTMETPOM
+TOKOM3MepUTe/IbHbIMU KileljaMu

KOHAEHC&TOPHBIE ﬁaTapen Ha IMOJACTAHIUAX YCTAHAB/INBAKOT IJIA:
IMJIaBHOT'O pEryjirMpoBaHUA HATIPsSOKEHUS

CHIDKEHMA IT0TePh MOIIHOCTH B LEIAX ITOCJIe KOHAEHCATOPOB
+CHW)KEeHUS NTOTepb SHEePruu B l'II/ITaI-OH_IGﬁ cetTun

YMeEHBIIEHWSA CeueHUs ITPOBOAOB Y HOTpe6HTeﬂeﬁ

Y cTrpoucTBa 3alIiUTHOT0 OTK/IHYEHUA YCTAHAB/IUBAKT /ISl OTK/IIOUEHHUS CeTH
npu:

+CHKEHUM COMPOTHBIIEHUS U30JISLIUU OJJTHOU U3 (a3

3aTSIHYBIIEMCSI TyCKe 3J71eKTPO/IBUTaTe st

BYX(a3HbIX KOPOTKUX 3aMbIKaHUSIX

CXJIeCTbIBaHUU (Da3HbIX MPOBO/IOB

JlonycKaeTcs 3aMeHATH Mo/ HanpsDKeHHEeM U MO0 Harpy3Ko# nmpejoXpaHuTe/Tn:
+TIpOOOYHOTO THTIA

C KBapIL|eBbIM 3aI0JTHEHUEM

B IIUTEe HU3KOTO HAMpsDKEHUs1 TPaHC(POPMATOPHOIO MyHKTa

Ha 10 kB ¢ cobmoieHreM Mep 6e30MmacHOCTH

3amura 1abopaTopHbBIX paboT

JIabopaTtopHasi pabota «VcciiefoBaHre 3/IeKTPOMarHUTHOTO peJie»

KoHmposbHble gonpochl:

1. I3 KakMX OCHOBHBIX YaCTel COCTOMT 3/IeKTpOMarHuTHoe pesie? OOBsICHUTE
Ha3HaueHue 3TUX YacTeu.

2. B ueM oT/iume 3/1eKTPOMarHUTHBIX peJjie TlepeMeHHOr0 U MOCTOSTHHOTO TOKOB?

3. Kakue TpeboBaHUs NPeABSIB/ISIOT K 3/IEKTPOMarHUTHBIM pejie?

4. O0BbsACHNTE OCIWIZIOTPaMMY CIaZia TOKa NP OTK/IIOUEeHHH 37IeKTPOMarHUTHOTO
peJie MOCTOSIHHOTO TOKa.

5. O0bsicHWTE  OCHWIJIOTpaMMy  HapacTaHWsI  TOKa  TIpU  BK/IIOUEHUH
3/IEKTPOMarHUTHOTO pejie MOCTOSSHHOTO TOKa.
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6. KakoBa rpuuvHa BuUOpaluyd B 3/IeKTPOMarHWTHBIX pejie MepeMeHHOr0 TOKa?
YKa)kuTe CriocoObl ycTpaHeHuUsl BUOpaIUH.
7. Kakoe miprMeHeHre HaXO/SAT 3/IeKTPOMarHUTHBIE pejie B CUCTeMax aBTOMaTUKU?

JIabopaTopHasi pabota «VIcciiezioBaHre TETJIOBOTO peiex»

KoumponbHble sonpochl:

1. Hapucyuite NpUHLMNWANBHYI) CXEeMY 3alluThl ABUTaTe/si OT Meperpy3oK C
TOMOLL[BIO TEIJIOBOTO pejie.

2. UTO nokasbiBaeT BpeMATOKOBAas XapaKTepUCTUKA TeryiIoBOro pesne?

3. Uto Takoe GuMeTasuTidyecKasi TylaCTUHA U 3aUéM OHa HCTIOJb3yeTCs ?

4. ITossicHUTe KOHCTPYKLIUIO TeIJIOBOI'O pesie.

5.Kak B KOHTakTHOM CHCTeEMe TeIJIOBOrO peJjie TMPOUCXOAUT 3aluTa OT
obOpa3oBaHust JyTu?

6. Kak MO)XHO HaCTpOUTH TeIIoBOe pejie?

JIabopatopHas pabota «VcciegoBaHue TIaBKUX TIPe0XpaHUTe ei»

KoHumposbHble sonpochbl

1. Hapucyuite cxeMy BK/IHOUEHUs TIJIaBKOTO MpeAOXpPaHUTeNsl B CeTh MPHU 3allydTe
OCBETUTEJ/IbHOW YCTaHOBKHU OT TOKOB KOPOTKOI'O 3aMbIKaHUSI.

2. BoibepuTe T[IaBKyl0 BCTaBKYy i 3alllUThl aCUHXPOHHOTO JBUTATess
MOIIJHOCTBIO 3,2 KBT.

3. [TosicHUTe KOHCTPYKLMIO TUIABKOW BCTaBKM, Ha3HaueHWe eé 3/1eMEeHTOB U UX
KOHCTPYKTHUBHBIE 0COOEHHOCTH.

4. Hanummmre GopMy/ibl AJ1s1 OnipeJe/ieHrsi HOMUHAIBHOIO TOKA I/JIaBKOM BCTaBKH,
CpaBHUTe I0/IyYeHHbIe 3KCIIepUMeHTa/lbHble U TeOpeTUYecKre JaHHbIe.

JlabopaTtopHasi pabota «VcciiezioBaHre aBTOMaTUUECKHX BBIK/TFOUaTeIe»

KoHmposnbHble 8onpochl

1. Iloka>kiTe Ha BpPEMATOKOBOM XapaKTepUCTHKe MOMEHT cpabaTbiBaHUS
5/IEKTPOMAarHUTHOI'O pacLieruUTeIsl.

2. [lna 3aimmMThl KaKWX BUJOB TOTpeOWTeNel WCIIO/b3YIOTCS aBTOMAaTHUeCcKHe
BBIK/IFOUaTe/IM C Xapakrepuctukamu A, B, C u D?

3. ITosicHUTe KOHCTPYKLMIO TEIJIOBOI'O U 3/IEKTPOMAarHUTHOI'O pacCLeNuTesss U UX
Ha3HaueHue.

4. HapucyiTe cxeMy BK/IIOUEHUSI aBTOMAaTHUeCKOrO BBIK/IIOUATe/ss B CeThb [JIs
3allUThI Tpex(a3Horo 3/eKTpoKanopudepa.

5. ITosicHUTe Ha3HaUeHUe AYroracuTe/IbHOM KamMephl U eé paborTy.

6. ITosicHuTe  KOHCTPYKLMIO KOHTAaKTHOM  CHUCTeMbl  aBTOMaTHUUeCKOro
BBIKJ/TFOUATeJIS.

7. IlosicHUTe Ha3HaueHMe BCIIOMOTraTe/IbHbIX KOHTAaKTOB aBTOMAaTHUYeCKOro
BBIKJ/TFOUATeJIS.

8. UeMm otnuaetcs ¥30 oT aBTOMaTH4ecKoro BbikitouaTesns. (Y30 — ycTpoucTBO
3alUTHOTO OTK/IFOUYEeHUs)?

9. ITosicHUTe TePMUH «CEIEKTUBHOCTD 3all[UThI».
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Tabmura 3 — Kpurepuu orjeHKH c)OpMHUPOBAaHHOCTH KOMITETEHIUN

Kpurtepun orjeHrBanusi cOpMHUPOBaHHOCTU
Koz 1 HauMeHOBaHKe UHMKAaTOpa
[IOCTIDKEHUS KOMITeTEHLM (4aCTH KOMIETeHIMU (4aCTh KOMITeTeHLUH)
KOMTIETeHLH) COOTBETCTBYET OLIeHKe «3auTeHO»
50-100% ot MakcuMasbHOro basmia
N O-2nKoc-1 PaccuntbiBaet napametpe!l | CTy[eHT [eMOHCTpUpYeT 3HaHUe BUJO0B 3JIEKTPUUYECKOI0
371eKTPO00OPYAOBaHNS CUCTEMBI arrapaTa Kak Cpe/ICTBa yIpaBJieHHsl pe)KUMaMH paboThl,
3/1eKTPOCHa0KeHUsT 00beKTa 3allUThI U peryJIupoBaHus [1apaMeTpOB CUCTEMBI,
N [-3 nxoc-1 PaccuuthiBaeT pexxumel ¢r31YeCcKrX OCHOB M MPOL[ECCOB TIPY OTK/IHOUEHUN
paboThI CUCTEMBI 3/IEKTPOCHAOKEHHS 5/IEKTPUYECKUX Lierel, pu3nuecKux sBjeHn B
oObekTa 3JIEKTPUUeCKUX arraparax; IpUHUMaeT akTUBHOe yJyacTue
N/[1-4 nkoc-1 ObecrieunBaeT 3aJjaHHbIe B XO/Ie BBITIO/THEeHUsI Tab0paTOpHBIX PaboT, MPaBUIBHO
rapamMeTpbl pe)KiMa paboThI CUCTEMBI | TIOHMMaeT CYIITHOCTb BOITPOCOB U TIOJTHO M371araeT OTBET
3/1eKTPOCHa0KeHUsT 00beKTa Ha BOTIPOC, IEMOHCTPUPYeT 3HaHHe CrIoco00B pacueTa u
W[I-11koc-3 Opranu3yet MOHTaX, | obecrieueHUs 3aZlaHHBIX TTapaMeTPOB U PeXKUMOB PabOTHI
Haja/IKy, SKCIUTyaTal{yto 371eKTPO00OOPYAOBaHNST CHCTEMBI 31eKTPOCHAOKeHusT
SHepreTUYeCKOro u 00BbeKTa, MOXKeT OpraHu30BaTh MOHTAX, HAJIA/KY,
3/IeKTPOTEXHUUECKOTO 000py/0BaHM, SKCIUTyaTario 3/IeKTPOTEXHUUECKOT0 000pyJ0BaHUs,
MallIMH U YCTaHOBOK MallIMH U YCTaHOBOK

Mopyab 2. «3/IeKTPOHHBIE anmnaparbl.
beckoHTaKTHBIEe 1 MHUKPOIIPOLIeCCOPHbIE anmnaparbi»

Bomnpochl Jj1si codeceoBaHUsI:

1. TlosichuTe  mpuHUMIT ~ pabOoTbl UM BOJIbTaMIIEPHbIE  XapaKTepPUCTHKU:
CTaOWINTPOHA, AUO0/Ia, TUPUCTOPA, OUTIOISIPHOTO TPAH3UCTOPA.

2. IlosicHuTe paboty TIPUHLMITAA/IBHOU CXeMBbl 0eCKOHTaKTHOTO
KOMMYTAlLIMOHHOrO  arrapaTta. PacckaxuTte O [JOCTOMHCTBaX W  HeJOCTaTKax
6eCKOHTaKTHBIX KOMMYTAI[MOHHBIX arlliapaToB.

3. PacckakuTe 0O [JOCTOMHCTBAaX U HEAOCTaTKaX THUPHUCTOPOB, OUITO/ISPHBIX,
nojieBbIx U IGBT TpaH3UCTOPOB TMpU WUCIIOAB30BAHUU UX B KOMMYTALIMOHHBIX
arraparax.

4. TMosicaute paboTy TIPUHIUITHATIBHOM CXeMbl THPUCTOPHOTO peryJisiTopa
HanpspkeHus. [1osscHUTe TepMUH «yTrOJ1 OTKPBITUSI TUPUCTOPa».

5. [Tosichure paboOTy UMITYJbCHOrO 0JIOKa TWTaHUS, €ro /[JOCTOWHCTBA W
HeJIOCTaTKU.

6. [Tosicaute paboTy O/I0Ka ITMPOTHO-UMITY/ILCHOTO YVIIPAB/IEHUSI JBUTATEIEM
nocTosHHOrOo ToKa. Uto Ttakoe IIIMM? Ero mnpuHiun paboThl, [JOCTOMHCTBA W
HeJIOCTaTKU.
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KomnbiomepHoe mecmupoearue (TCk):

Bbibepume 0OuH npasuabHblll 8aApUAHM

YKkaxuTe 1o/IsIpHOCTb HAaNPsDKeHUA COOTBETCTBEHHO HA SMHUTTepe M KOJIJIeKTope
TPAH3HUCTOPA THIIA P-N-p:

IJIIOC, TIIIOC

MHHYC, TIJIFOC

+ IJTFOC, MHUHYC

MHHYC, MHUHYC

CpeHuii /101 y OUMO/IAPHBIX TPAH3HMCTOPOB HA3bIBAETCS:
CTOK

UCTOK

+ 0Oasa

KOJLJIEKTOP

ITo/1ynIpoBO/JHUKOBBIN U0/ COAEP)KXUT P-N-NlePexo/i0B:
+ OJUH

Ba

TpU

yeTwIpe

Yriom ecTecTBeHHOM KOMMYTAIl|Md TUPUCTOPA Ha3bIBAeTCA:

+ yroJji, TPy KOTOPOM HarpsbKeHre MeXXJy aHO/IOM U KaTOI0M TUPHUCTOPa MeHsIeT 3HaK
yroJ1 OTOUPAHUST TUPUCTOPA

yro/a 3anvpaHusi TUPUCTOPA

yroJ 60°

Yriom BK/IIOUeHNsI THPUCTOPA Ha3bIBAeTCA:
+¥YTroJ/1, NPy KOTOPOM OH OTITMPaeTCs

Yron, npy KOTOPOM OH 3amupaeTcs

MomeHT BpeMeHM Hayajia KOMMYTaLui TUPUCTOpa
¥YTros KoMMyTaluu TUPUCTOpa

ITosiynpoBO/JHUKOBBIA TPAH3UCTOP UMeeT P-N-Mepexo/0B:
O/IUH

+ nBa

TpU

yeTbipe

YnpasisieMble BbINPSAMHUTEH BBINO/JTHAIOTCA Ha 0a3e:
JTMOJIOB

TI0JIEBBIX TPAH3UCTOPOB

OUITONSIPHBIX TPAH3UCTOPOB

+ TUPUCTOPOB
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VT

HopMmanbHbIi pe;xuM paboThl TpaH3UCTOPa P-N-p @
o0ecrieunBaeTCs MOAK/IIOUEHHEM HCTOYHUKOB HAIIPsDKeHHA:

+ nosunusa 1 — munyc Ex, nosunmsa 2 — miroc Ex

no3ursa 1 — rutroc Ex, nosunus 2 — muHyc Ex

nosursa 1 — munyc Ex, nosunmsa 2 — munyc Ex

no3uius 1 — rmroc Ek, nosuums 2 — ritoc Ex

BeposATHOCTH TEIIOBOro NMPo00si TPAaH3UCTOPa YBe/TMUUBAETCA MPHU:
yBe/TMYEHNH KOJINUeCTBa Pe3UCTOPOB B CXeMe YCUIUTEJIS

+ yBe/TMUeHUHU TeMIlepaTypbl OKPY KaroIller Cpefibl

yJape BCIe/CTBUE NaleHUs] CXeMbl

yMeHbIIIeHUW pabouero HarpsyKeH!s]

JIisi 3anMpaHusi THAPUCTOPA HE00X0/[UMO:

CHSITb HaMpsDbKeHue, NoZilaBaeMoe Ha YIPaB/ISIOLIUN 37IeKTPOJ
+ CHATH HamNpsDKeHue, NoflaBaeMoe Ha aHO[]

CHSITb HaMpsDbKeHue, NolaBaeMoe Ha KaToz

JpyTyie BapUaHThI

II.I.'I|!Z'l

Liaco | 1B
‘fy-:‘— L.Ei - A
[yt = = = ===
B
T - u -
_E'._'..L"ra.'mﬁ:n u "
- gen
Ha pucyske u300paxkeHa:

+ IlyckoBasi xapakTepuCThKa TPUHUCTOPA
Bxo/iHasi xapakTepuCTHKa TPaH3HUCTOpa
Bbixo/jHasi XapaKTepuCTHKa A1Uoja
BxopaHasi xapaKTepUCTHUKa yCUTUTEIS

+

+0— P4 Ny P2 | N; 0=
Ha pucynke o003HaueHa CTPyKTypa:
+ TUPUCTOPA-TPUHUCTOPA
CHMHCTOpA
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avoza
OMITOISIPHOTO TPAH3UCTOPA

Ha3zunauenue Tupucropa:

yCU/IeHHe CUrHasla B 3JIeKTPUUYeCKUX Lernsax

+ B KaueCTBe 3/IeKTPUUYeCKHUX K/IHoUel B cxeMax MepeK/IrueH s 31eKTPUUeCKUX TOKOB
BbITIPAMJIEHHAE HaTIPSXKeHUst

yCU/IeHre MOLLHOCTH

TUpHCTOP MMeeT P-N-NepPexo/[0B:
MeHee OIHOTO

OJVH

IiBa

+Tpu U 6onee

U U...
Ha pucynke ° IpUBe/ileHa cxeMa:
aKTUBHOTO (U/IbTpPA
+ BBINPSIMUTE/IS1 IePEMEHHOr0 TOKa
YCUTUTEJIS1 TOKA
YCUJTUTEIS MOLLHOCTH

ITo/1ynpoBo/JHHKOBBIE CTAaOW/IMTPOHBI OTHOCATCS K KJIACCy:
OTOPHBIE AUO/bI

T0JIEBbIe TPAH3UCTOPBI

VIMITY/TbCHBIE JIUO/IbI

+ BBINPSIMUTE/IbHbIE TUO/bI

R
—

N Rop

Ha pucyHke ° NMpuBe/ieHa cxema:
+ MapaMeTpUUeCcKOoro cTabmirM3aTopa HarpspKeHuUst
BBITPSIMUATE/IS] HATMPSDKEeHUsI

KOMITeHCAI[MOHHOTO CTabm/In3aTopa HarpsKeHUs
YCUTUTEJIS1 HalPsDKeHUsT

BbecKOHTaKTHBIM KOMMYTAI[UOHHBIN annapaT UCHo/1b3yeTcsl AJIf:
+BK/IFOUeHUS U OTK/IFOUEHUS] Harpy3Ku

3alUThI OT TOKOB K3

3alUThI OT TOKOB Ieperpys3Ku

3alUThI OT TOKOB yTEUKU
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C noMoI1b10 TUPUCTOPHOTO Pery/siTopa HanpsHKeHUs MOXKHO U3MEHATh
aMILUIMTY/y [lePeMeHHOr0 HalpPshHKeHUs:

+yT0J1 OTKPBITUSI TUPUCTOPOB

yTOJ1 3aKPBITHSI TAPDUCTOPOB

cABUr (a3 MeXXJy HarpsbKeHHeM U TOKOM

KO3(D(ULIEHT MOLLIHOCTU

3amura 1abopaTopHbIX paboT

JIabopaTopHasi pabota «VcciefoBaHre 6eCKOHTaKTHOTO KOMMYTal[HOHHOTO
arrapara»

KoHmponbHble 80npochl:

1. ITosicauTe  mpuHIMn ~ pabOTbI UM BOJIbTAMIIEPHBIE  XapPaKTEPHUCTHKU:
CcTabuUIMTPOHA, ANOZA, TUPUCTOPA, OUIOISIPHOTO TPaH3KCTOpa.

2. INosicHuTe paboty TIPUHIATIAA/IbHOM CXEeMBI OEeCKOHTAKTHOTO
KOMMYTAI[MOHHOTI'O arirapara.

3. PacckakuTe 0 JOCTOMHCTBAX M HeIOCTaTKaX 0@CKOHTAKTHBIX KOMMYTAl[MOHHBIX
arraparoB.

4. PaccKa)kuTe O JOCTOMHCTBAX M HeJOCTaTKaX THPHUCTOPOB, OHITOJISPHBIX,
nosieBbix U IGBT TpaH3UCTOPOB TMpH WCIO/Mb30BaHUM WX B KOMMYTAl[MOHHbBIX
arraparax.

JlabopatopHasi ~ pabotra  «MccimemoBaHue ~— 0JioKa — IIMPOTHO-UMITY/IbCHOTO
yIipaB/IeHUs [BUraTe1eM»

KoHumponbHble sonpochbl

1. PacckakuTe, UTO TakKoe IIIMPOTHO-UMITYJ/IbCHOE yIipaB/ieHUe.

2. Kakue foctouHcTBa ectsp y HIMM?

3. ITosicuuTe o61acTh npuMeHenys IIIVIM B HapoTHOM XO3SIHCTBe.

4. Uto Takoe oriopHas yactota [HIMM?

5. IMosichuTe paboTy MPUHIUNMAIBHOM cxeMbl 610Ka [ITVIM.

6. OOBsicCHUTEe pe3y/bTaThl U3MepeHUsl HalpshDKeHWs Ha JBuratesie. YTo Takoe
JIeCTBYIOIIlee 3HaUeHWe HaTlpSiKeHUs ?

JIabopaTtopHasi pabota «VcciiefoBaHre TUPUCTOPHOTO PETY/SITOPA HaIIPSDKeHUsD»

KoHmposbHblie gonpochl

1. ITosichuTe paboTy TPUHIMITUAIBLHOM CXe€Mbl TUPHUCTOPHOTO peTy/sTopa
HaTpsDKeHUs.

2. [NosicHuTe TIpUYMHBI  TPYJHOCTEN  BO3HUKAIOU[UX TIPU  MCIOJb30BaHUU
TUPUCTOPHOTO PeryJ/isiTopa HarpsKeHus [/is1 yrpaB/ieHusl UHAYKTUBHON Harpy3KOM.

3. [TosicHUTe TePMUH «yTOJ OTKPLITUSI TUPUCTOPA».

4. OOBSICHUTE OCHOBHBIE OTJMYMS TUPHUCTOPA OT CHUMHCTOpPAa W OUIIOJSPHOTO
TPaH3UCTOpa.

5. Pacckaxute 0 HeflocTaTKaX TUPUCTOPHBIX PETy/siTOPOB HaTIPSDKEHMS.

6. Pacckakute 00 0COOEHHOCTSIX UCIIOIb30BaHUSI THUPUCTOPHOTO PperyJsitopa
HaTpspKeHUsT Ha TIOCTOSTHHOM TOKe.
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Tab6smna 4 — Kpurepuu onjeHKH chopMHUPOBAaHHOCTH KOMIIETEHI[UH

Koj 1 HauMeHOBaHMe WHMKAaTOpa
JNOCTY>KeHUsI KOMITeTeHLIUM (Y4acTu
KOMIIeTeHL1N)

Kputepuu orjeHrBaHusi CPOPMUPOBAHHOCTH
KOMIIeTeHL[MU (4aCTh KOMITEeTEHLIMH)

COOTBETCTBYET OLIEHKE «3aUTeHO»
50-100% oT MakCcUMaabLHOTrO Oasia

N O-21Koc-1 PaccunThiBaeT napameTpsl
3JIEKTPOOOOPY/JOBaHUST CHCTEMBI
3/1eKTPOCHA0KeHUsT 00beKTa
W[I-3 rKkoc-1 PaccunThiBaeT pe>kuMbl paboThI
CHUCTEeMBI 31eKTPOCHa0KeHuUs1 00BeKTa
N/I-4 nikoc-1 ObecrieunBaeT 3a/jaHHbIE
TlapamMeTpbl pe)kiMa paboThbl CUCTEMBI
3/1eKTPOCHa0KeHUsT 00beKTa

N/-11koc-3 OpraHu3yeT MOHTAaX,
Ha/afIKy, SKCIITyaTal[|i0 SHePreTHUeCcKOro
Y 37IeKTPOTEXHUYeCKOro 000pyAoBaHus,

CTyZeHT AeMOHCTPUPYeT 3HaHHE 3JIeKTPOHHBIX
arrapaToB, 0eCKOHTAKTHBIX ¥ MUKPOIIPOLIECCOPHBIX
arrapaToB; IPUHUMAaeT aKTHBHOE yJacTHe B X0/
BBITTO/THEHHST 1Tab0paTOPHBIX PaboT, MPaBUIBHO
TIOHMUMAeT CYIITHOCTb BOTIPOCOB U TIOTHO M3/1araeT
OTBeT Ha BOIPOC, IeMOHCTPUPYeT 3HaHHe CriocoboB
pacueTa u obecrieueHus 3a/laHHBIX TTAPAMETPOB U
PeXXMMOB paboThI 3/1eKTPO0OOPYAOBAHNS CUCTEMBI
3/1eKTPOCHA0KeHUsT 00beKTa, MOYKeT OPraHU30BaTh
MOHTa’K, Ha/lafIKy, SKCTTyaTalyio
3/IeKTPOTEXHUUECKOTO 000pYZI0BaHMsI, MAIIIUH 1

MalllMH X YCTAHOBOK

yCTaHOBOK

2 OOEHNMBAHMUME ITMCBbMEHHBIX PABOT CTYJJEHTOB,
PEI'VJIAMEHTUPYEMBbBIX YYEBHbBIM IIVIAHOM

ITicbMeHHBbIe pa6OTbI CTYJEHTOB y‘—IE6HbIM IJIAHOM He TIpeAYCMOTPEHEI.

3 OITPEJE/IEHUE PE3YJ/IBTATA
IMPOMEXYTOUYHOM ATTECTAILIUA

(DO];)Ma HPOME)KYTOLIHOI‘/JI daTTeCTalyy 110 JUCHUIIMHE 3dayem.

OLEHOYHBIE MATEPUAJIbI 1 CPEANCTBA JI51 IIPOBEPKU
C®OPMMNPOBAHHOCTY KOMIIETEHLIWI

ITKoc-1. Crmoco0eH oCymIeCTB/ISATH MOHUTOPUHI TEXHHYECKOT0 COCTOSHUS
000py/A0BaHMA MO/CTAHI[UM YIEKTPHYECKHX CeTeM.

BaﬂaHl/Iﬂ 3dKPbITOr0 TUIIA

Bbibepume 00uH npaeu/ibHbIll 6ApuUAHmM omeema

HoMuHa/IbHBINM TOK amnmnapara — 3T0 TOK:

+ompe/ensieMblii HarpeBOM TOKOBEAYIIIUX UacTel armaparta B IJIUTeTbHOM peXXUMe TTPH
HOPMAaJIbHBIX YCIOBUSIX OXJIAXKIEHHS

OTIpe e ISTIOIIUI 3/IeKTPOAUHAMUUECKYI0 CTOMKOCTD arirapaTa

oTIpe/ie ISTIOIUH Mpefie/IbHYI0 KOMMYTAI[MOHHYIO CTIOCOOHOCTH arrapaTa
orpejiesieMbIi W3HOCOM KOHTAKTOB B JIJTUTE/TBHOM PEXXHUME

CreneHb 3alUTHI anmapaTa — 3TO:

+KpUTepHH 3allUII[eHHOCTH afrapaTa OT ToTaJjaHusl BHYTPb BOJbI U TBEP/IbIX TeJT
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OTHOIIIeHeé HOMHUHA/ILHOT'O TOKA arrapaTa K HOMUHaIbHOMY TOKY 3alllAII[aeMOro
o0BeKTa

OTHOIIIeHe HOMHUHA/ILHOTO TOKA K TOKY CpabaTbIBaHMs /15 3aIIJUThI OT KOPOTKOTO
3aMbIKAHUSA

Hau0O/IbIIasT BK/IIOUAOIIas 100 OTK/II0YaroLast ClIoCOOHOCTH arrapaTa

IToc/ie OTK/TIOUEHHMA MUTAHUSA, M0/[BeIEHHOr0 K KaTyIlKe, MyCKaTe/lb pa3pbIBaeT
CH/I0BBIe KOHTAKTBI MO/ JeHCTBHEM:

MacChl CepIeUHHKA

3JIEKTPOIMHAMUUECKUX YCUTHH

KOPOTKO03aMKHYTOI'O BUTKA

+TpeIBApUTETbHO CKAaThIX BO3BPATHBIX MPY>KUH

SaAaHI/Iﬂ OTKPBITOI'0 THUIIA

Jatime pazeepHymbili omeem Ha oNpoc

UTo Ha3bIBAeTCA 3J1eKTPOAMHAMUUYECKONH CTOMKOCTBI 3/1eKTPHUYECKOTro
anmnapara?

IMpasunbHbili omeem. Tlof, 31M€KTPOAWHAMUUYECKON CTOMKOCTBIO 3/IeKTPUUECKUX
anrapaToB TTOHUMAeTCsI CIIOCOOHOCTh BbIIep)KUBATh 0€3 TIOBPEX/eHWUN U HapyIIeHUH
(GyHKIMOHABLHOTO ~ COCTOSIHUSI ~ MeXaHWuyeckKhe  BO3/IelCTBUS,  CO3/laBaeMble
MPOTEKAIoIMMU  Yepe3  Hero TokamMu. KojaudyecTBeHHOM — XapaKTepPUCTUKOM
3/IeKTPOAMHAMUYECKOM CTOMKOCTU SIB/ISIETCST TOK 3/IeKTPOIMHAMUYECKOW CTOMKOCTH.

Kakue Mepbl NPUMEHSAIOTCS /I/Isl yCIeIHOT0 raieHus 3/1eKTPUYecKou Jyru?

IIpasuabHbili omeem. [Ijisi TallleHUs] 3/IEKTPUUECKOMN AyTu, 00pa3yroIieics Mexay
KOHTaKTaMU 3/IeKTPUUYECKUX arfapaToB, MPUMEHSIFOTCSI yroracuTe/ibHbie YCTPOMCTRBA,
KOTOpble OCHOBBIBAIOTCSI HAa TeOpWUM TallleHWs [JJIUHHBIX U KOPOTKUX Jyr. B
JyTOracUTe/IbHbIX ~YCTPOMCTBAX C [IJIMHHOM Jyroil raiileHue OCYIeCTB/seTCs
BO3/IEMCTBHEM Ha YTy IyrOracHUTeNIbHOW Cpejbl, KOTopas MOKeT ObITh ra3000pa3Hoi
(BO31yX, C>KaThli W pa3peXKeHHBIM Ta3), uakod (Macno, Boja) u TBepzoiu ((pubpa,
OopraHuueckoe CTeKJIO U T. I1.).

YeM 0T/IMUAETCA MAaKCUMa/IbHasA TOKOBasA 3all[UTa OT HY/IeBOM 3al[UThHI?

IpasunbHbiii omeem. MakciMasbHasi TOKOBas 3alljUTa — BUJ| PeIeHHON 3alIUTI,
JlelicTBe KOTOPOW CBsi3aHO C yBeJMUeHWeM CHU/bl TOKAa B 3all[uIllaeMOU 1ienu Mpu
BO3HUKHOBEHWHU KOPOTKOTO 3aMbIKaHUs Ha y4acTKe, a HyJieBas 3all[iTa TpeJHa3HaueHa
ISl OTKJTIOUeHHS TIOTpebuTesiel Mpy MCUe3HOBEHUM HampsUKeHWs WM TPY CHIDKeHUH
ero gm0 15% UHOM U mnpeJoTBpallleHUs] CaMOBK/IIOUEHUs WX TPU TIOSIBIEHUU
HampsDKEeHUS B CeTH. OJTa 3all[dTa HY)KHa B TIE€PBYIO ouepeb [/ obecrieueHUs
6e3omacHOCTH 00C/TY>KHBAFOIIEro repcoHaria.

KakoBa npuuyuHa BUOpPAIUH B 3/IEKTPOMAarHUTHBIX peJjie epeMeHHOro ToKa?

IIpasuabHbili omgem. OCHOBHOM NPUUYMHON BUOpAIU SIKOPSI 37IeKTPOMarHUTHBIX
peJie TIepeMeHHOI0 TOKa SIBISIeTCS CaM TlepeMeHHbIM TOK, TaK KaK UMeTCS MOMEHTbI
BpeMeHH, B KOTOpble CUHYCOHWJIa TOKa TepexoJuT uepe3 HOMb U TOK PaBeH HYJIIO, a,
crefloBaTeNlbHO, W CWJA, CO3/laBaeMasi BTSTUBAlOIel KaTyIIKOW, paBHa Hy/0. B 3TOT
MOMEHT BO3BpaTHasi TIPY’KHHA TbITAeTCSI BEPHYTh SKOPb B UCXO/[HOE TI0JIOXKEeHUe.
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Kakue CymecTBYIOT CHOCO0bI yCTPpaHEHHMsI BHOpALUH 3/IEKTPOMarHUTHBIX
peJie mepeMeHHOro Toka?

IIpasuabHbili omeem. [Iyisi CHYDKeHUsS BUOpAI[UU SIKOPSI 3JIEKTPOMArHUTHBIX pejie
MepeMeHHOr0 TOKa WCMOJIb3YIOT KOPOTKO3aMKHYTbIM BHUTOK, PacIOJIO’KeHHbIM Ha
MarHUTOIpoBOZe. A TakKKe UCMHOJIb3YIOT AeMI(pUpPYOL1e yCTPOUCTBa.

JIns 3amyUThl KaKUX BH/IOB TMOTPeOUTE/Ield HMCIO/Ib3yHTCA aBTOMaTHYeCKHe
BBIKJ/II0UATe/IM C XapakTepucTukamu A, B, C u D?

IIpasuabHbili omeem. Kiacc (TUT pacrieryieHusi) — 3TOT mapameTp o003HadaeTcst
JIATUHCKOW OYKBOW U TMOKa3bIBaeT KOJMUECTBO pa3 MPeBbIIIeHHsT HOMHUHA/IBHOTO TOKa,
TIpY KOTOPOM aBTOMaTHUeCKUM BHIK/TIOUaTe/b CpabaThiBaeT.

A — 2-3 ipeHa3HAYeH Jj1s1 POBOZAKHU OO/BIIION MPOTSYKEHHOCTH B JTFOOBIX 3/IaHUAX

B — 3-5 noaxoaut Ajis KUJIbIX JOMOB

C — 5-10 pnst MecT, T[le B CeTb IMOAK/IIOYAeTCs MHOTO 000pyZ0BaHMs, HAallpUMep, AJIs
TIPOMBILLJIEHHOT'O MPePUATUS WU YaCTHOU MaCTepPCKOU

D — 10-20 ucnosib3yeTcs AJ1s 3alUThl TPYII C aCUHXPOHHBIMU 3/1€EKTPO/BUTaTe/ISIMMU.

Yem otauvaercas Y30 or aBTomMarudeckoro BbiKawuartensa (Y30 -
YCTPOWCTBO 3allIUTHOT0 OTK/II0UeHMs)?

IMpasunbHbili omeem. YCTPOWCTBO 3all[UTHOTO OTK/IFOUEHWUs 3alllvillaeT CeTh OT
TOKa yTeUYKW, a aBTOMaTMYeCKUM BBIK/IIOUATe/b 3alullaeT CeTb OT TOKOB KOPOTKOIO
3aMbIKaHUSI U TOKOB M€pPerpysKu.

YTo TaKoe Ce/IeKTUBHOCTD 3aluThbl? KaKoBa ee OCHOBHas ujes?

IMpasunbHbili omeem. CejieKTUBHasi 3alljdTa — 3TO TIPUHLIUI OPraHU3aluM 3allUThbl
3/IEKTPUYECKUX CUCTEM, OCHOBAHHbIM Ha W3MEPEHUM MapaMeTpPOB 3JIEKTPUYECKUX
CWUTHAZOB ¥ cpabaThiBaHWW 3allUTHBIX YCTPOMCTB B OMpEe/IeHHBIX YC/IOBHUSIX.
OcHoBHasi wjesi CeMeKTWBHOW 3all[UThl 3aK/IFOUaeTcss B TOM, UTOObI MaKCHMajbHO
OBICTPO W TOYHO OIIpPe/ie/TUTh MECTO BO3HUKHOBEHHSI HEHCIIPABHOCTH W OTK/IIOUUTH OT
3aTPOHYTOU 30HBI TOJIBKO T€ 3/IeMEeHThI CETH, KOTOPble HAXOATCSI B HEMTOCPeACTBEHHOU
6/TM30CTH OT HEHCIIPABHOTO yUacTKa.

ITKoc-3. Cnoco0eH oCymiecTB/IATH IVIAHUPOBAHHE M KOHTPOJIb J1eATe/TbHOCTH
0 TEeXHUYECKOMY OO0C/IY)KMBAaHHK) W PEMOHTY 000pyAOBaHHs TOACTAHIMI
3/IEKTPUYECKHX CeTeu.

BEII[EIHI’IH 3dKPbITOI'0 THUIIA

Bbibepume 00uH npaeu/ibHbIll 6ApUAHM omeema

KoHeHcaTopHbIe 0aTaper Ha MOACTAHIUAX YCTAHABTUBAIOT JIJIs:
TUIaBHOT'O PeryJIMpOBaHUs HaTPSDKeHUsT
CHWWKEHMs TTOTePh MOIL[HOCTH B LIETISIX MT0C/Ie KOH/IeHCaTOPOB
+CHWKEeHHUs TTOTePb SHEPTHU B TIUTAIOIIEH CeTH
YMEHbIIIEHUS] CeUeHHsl IPOBO/IOB Y TIOTpebuTeei
JlonycKaeTcs 3aMeHATH M0/ HanpsDKeHHEM U MO0 Harpy3Koi mpejoXpaHuTe/Th:
+TIpOOOYHOTO THTIA
C KBapIL[eBbIM 3aI0JTHEHUEM
B IIUTEe HU3KOTO HAMpsDKEHUs1 TPaHC(POPMATOPHOTO MyHKTa
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Ha 10 kB c cobsrozenriem mep 6e30macHOCTH

Tok y mnorpedurenss MomHocTbio 0 40 kBt npu Hanpsokenuu 380 B B
KCIUTyaTaluy U3MepaeTcs:

amriepMeTpoM

TiepeHOCHBIM TpaHC()OPMaTOPOM TOKa C aMIIepMeTpoOM

HEeOOJIBIITNM T10 BeJIMUYHHE CONPOTUBIEHHEM U BOJTBTMETPOM

+TOKOU3MepUTEIbHBIMU KJlelllaMU

BaAaHl/lﬂ OTKPBITOI'0 THUIIA

Jlatime pazeepHymbili omeem Ha oNpoc

Kakyo ¢pyHKIMI0 BBINIOJIHAIOT PeaKTopPbl, yCTaHAB/IMBaeMble Ha MOACTAaHLUAX
3/IeKTPUYECKHUX CeTeHu?
IMpasunbHbili omeem. PeakTopbl Ha TMOJCTAHLIUSX BBIMOMHIIOT BaXKHYHO (YHKIIUIO
KOMIIEHCAlldd peakTUBHOM MOIMHOCTU. OHU TI03BOJISIIOT CHU3WTH HArpy3kKy Ha
3/IEKTPOHEPreTUUeCKYH0 CeTh, YAYULIUTh SHEPreTUYecKyro 3(eKTUBHOCTh U CHU3UTh
NoTepu 37eKTpo3Heprur. KommeHcalysi peakTMBHOM MOILHOCTA TIOMOTaeT CHU3UTh
3aTpaThl Ha TOAJep>KaHWe CTAOM/ILHOTO 3JIEKTPUUECKOr0 HAIpPsDKeHUWs M y/Iydlllaer
9KOHOMHUYECKYI0 3D (PeKTUBHOCTb PAabOTHI CETH.
UTo TaKoe HOMHHA/IbHBIN TOK anmnapara?
IIpasunbHbili omeem. Haubonblliuii  AOMYyCTUMBIM O  YCJAOBHSM  HarpeBa
TOKOTIPOBOZSAIIUX YaCTel W W30/ALMKA TOK, TIPU KOTOPOM 0O0Opy/iOBaHHE MOKET
paboTaTh HEOTpaHWUUEHHO [TUTe/bHOe BpeMs. HOMUHA/IBHBIA TOK SIBJISIETCS OJHUM U3
OCHOBHBIX TIapaMeTPOB TIPAKTHUECKH JTFOO0r0 371eKTpo00O0pYyI0BaHUSI M YKa3bIBaeTCs B
ero Iacriopre.
C Kakod UHelbH B HU3KOBOJIbTHOM 4YaCTH MOJACTAHIUN YCTAHAB/IUBAKTCS
aBTOMaTHUYeCKHe BbIK/IHYaTe/ u?
IMpasunbHbili omeem. ABTOMaTUUeCKHe BBIK/IHOUATe/d YCTAHAB/IMBAKOTCS /il 3all[UThl
OTXOJSIINX JIMHANA OT TOKOB TIeperpy3kKr M TOKOB KOPOTKOTO 3aMblKaHHs. OObIUHO Ha
KOKAbIA  OTXOAAIIMK  Tpex(asHbld  (uiep  yCTaHaB/IMBAeTCsI IO  OJHOMY
aBTOMAaTUUeCKOMY BBIK/TFOUATE/IIO.
KakoBo Ha3HaueHHe  BCIOMOraTe/JbHbIX KOHTAKTOB  aBTOMAaTU4YeCKOro
BBIK/IIOYaTe/1.?
IMpasunbHbili omeem. BcroMoraTte/ibHble KOHTAKThI — 3TO YCTPOWMCTBA, BCTPOEHHbIE B
aBTOMaTUuUeCKre BBIK/IFOUaTeIW, KOTOPbIe MpeHa3HaueHbl /i1 repejaud uHhopmaluu
O COCTOSIHMM BBIK/IFOUAaTe/Isi BO BHELIHIOIO CUCTEMY YIIpaB/IeHUS] WM CUTHAJIW3al|vu.
OHM WrpalOT Ba)KHYIO PO/ B aBTOMAaTH3allUMd 3/I€KTPOYCTAaHOBOK M 00ecrieunBaioT
Ha/leXkKHYI0 U 6e30macHy0 paboTy 3/1eKTprUUecKoli ceTu.
B Kakou 4acTH Ijenu yCTaHAB/IMBAeTCHA YCTPOMCTBO 3aLIUTHOI0 OTK/IIOYEHUSs JJIA
3alUThI IEPCOHA/IA OT MOPAXXeHUs JIeKTPUYECKUM TOKOM?
IMpasunbHbili omeem. YCTPOMCTBO 3allIUTHOTO OTK/IHOUEHUS] YCTaHaBIMBaeTCs B
3/IEKTPUUECKUX IUTaX Cpa3y Ioc/ie aBTOMaTUUeCKOro BeIKItouaresss. OHO MOXKeT OBITh
YCTaHOBJIEHO OZHO Ha BeCh OOBEKT WIM yCTAaHABIMBAeTCS Ha KaKAYI0 OTXOJSIIYIO
TPYIIIy.
C Kaxko¥ mLe/lbH) MarHUTHasg CUCTeMa 3/IEKTPOMarHUTOB IepeMeHHOro ToKa
BbINO/JIHACTCA INMXTOBAHHOH ?
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IIpasunbHbili omgem. MarHuTHasi CHUCTeMa 3/7€KTPOMAarHUTOB II€PeMEHHOr0 TOKa
BBITIOJIHSIETCSl  IIIMXTOBAHOW /[I/IA TIOBBIIIEHWsS €e COMpPOTHUBJAEHUS W YMEHbIIeHUs
BUXPEBLIX TOKOB, CO3/JaBa€MbIX [IePeMEHHBIM MarHUTHLIM TI0JIEM.

KakoBbl [JOCTOMHCTBA ¥ HeJOCTAaTKH 0€CKOHTAKTHBIX KOMMYTAI[HOHHBIX
anmnaparos, yCTaHAB/IMBAeMbIX Ha MOACTAHIUAX?

IIpasunbHbiii omeem. TIo CpaBHEHMIO C KOHTAKTHBIMH aIllllapaTaMyd OeCKOHTAKTHbIE
UMEIOT TIperMylllecTBa: He o0pa3yeTcss 3/7eKTpUueckas /yra, OKa3bIBarolrjas
pa3pylLIUTeTbHOe BO3[EHCTBME Ha [eTa/li arrapara; BpeMsi CpabaTbIBaHUS MOXKET
JOCTUraTh HeOOJIbIIMX BEJMUMH, II03TOMY OHH [OINYCKAIOT OOJIBIIYyI0 YacTOTy
cpabaThiBaHUl (COTHH THICSY CpabATHLIBAHWM B UaC) U He U3HAIIMBAIOTCS MeXaHHUeCKH,
B TO Xe BpeMs, y OECKOHTAaKTHBIX amrapaToB eCTb W HeJOCTaTKH: OHHM He
obecreurBaOT rajbBaHUUECKYIO Pa3BsA3Ky B L[IIM M He CO3/al0T BUUMOrO pa3phbiBa B
Hel, YTO Ba)KHO C TOUKU 3PEHMs] TeXHHMKHU 0e30IacHOCTH. BeCKOHTaKTHBIE araparsl,
IIOCTPOEHHbIE Ha IIOJYIIPOBOAHMKOBBIX 3/7€MEHTaX BeCchMa UYBCTBUTENBHBI K
MepeHarpsKeHnsIM M CBepXToKaM. UeM 0oJibllle HOMHMHA/IbHBIM TOK 3/IEMEHTa, TeM
HIDKe 00paTHOe HaIpsbkeHHe, KOTOpPOe CII0OCOOeH BbiZiep)KaTh 3TOT 3J€MEHT B
HEIpPOBO/AIIEM COCTOSIHUU. [/ 9/IeMEHTOB, paCCUMTAHHBIX Ha TOKM B COTHH aMiiep,
9TO HaMpsDKeHHe W3MepsIeTCs] HECKOJIBKMMU COTHSIMU BOJIBT.

YT0 TaKoe yroj OTKPBHITHS THPUCTOpA?

IIpagunbHblli omeem. YTO/ OTKPBITHSI — 3TO yroJl B LMK/Ie MEePeMEeHHOr0 TOKa, TMpH
KOTOPOM THPHMCTOP HauMHAeT IIPOBOAMUTHL TOK IIPU IPUIOKEHUU I10JI0KUTEIBHOIO
HampsDKeHUs1 K ero aHozy. Yem O6oJjibllle 3TOT yroj, TeM MeHbIe MOI[HOCTb,
noTpebsiemMast IpuOOPOM.

KakoBbI He/JOCTaTKH TUPHCTOPHBIX PEry/IATOPOB HANPSHKEHUA?

IIpagunbHbili omeem. K HemocTaTKaM TUPUCTOPHBIX PETy/ISITOPOB HAIPSDKEHUS
OTHOCSITCS C/Ie[[yIOIHe: OJIHOCTOPOHHSISI TPOBOIUMOCTb TUPUCTOPOB, BC/IE€CTBHE UEro
HeoOX0IMMO y/IBavBaTh YMC/IO MPUOOPOB, Majiasi eperpy30uHasi CltoCOOHOCTh I10 TOKY,
a TakKe OrpaHUuYeHHe M0 CKOPOCTH HapaCTaHWsl TOKa M BBICOKAs UYBCTBUTE/NBLHOCTh K
repeHarnpsbKeHusIM. Tak)ke TUPUCTOPHBbIE PEry/ISITOPbI HAMpsDKEHHs] CO3/a0T BBICIITHE
TapMOHMKH KpaTHbIE TPeM, KOTOPhIE 3arpy’KaioT MUTAOIYIO CeTh.

OxkoHuaTenbHbIE ~ pe3ynbTaThl 00yueHus (dhopMUpOBaHHS  KOMIIETEHLIN)
OTIpeeNISIIOTCSl TIOCPeAICTBOM IepeBoZia 0asisioB, HaOpaHHBIX CTYZEHTOM B TIpoliecce
OCBOEHHWS AWCIUIUIMHBL, B  OI[eHKWA: 0a30Bblii  ypoBeHb C(HOPMHUPOBAHHOCTU
KOMIIETEHIIUA CUWUTAeTCs [OCTUTHYTBIM, €C/Id pe3yibTaT 00yueHHsi COOTBETCTBYeT
olleHKe «3auTteHO» (50-100 peMTUHIOBBIX 6asIIOB).
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4 IIOPSAZIOK ITPOBEJJEHUA ITIOBTOPHOM
IMPOMEXYTOUYHOM ATTECTAILIUA

(-DO];)Ma HpOM@)KYTOLIHOI‘/JI dTTeCTalyy 110 JUCHUILIMHE 3d4eT.

@OoH/, OLEHOYHBIX CpPEACTB [/ TIPOBeJeHHsT TIOBTOPHOW TPOMEXYTOUHOU
aTrecTtayuu (pOPMHUDPYeTCS M3 UHWC/ia OL[EHOYHBIX CpeACTB IO TeMaMm, KOTOpble He
OCBOEHBI CTYJJEHTOM.

IpumeuaHue:

[omnosHUTe/IbHbIE KOHTPOJIbHbIE UCIBITAHUSI MPOBOJSATCA [IJisi  CTY[EeHTOB,
HaOpaBmx MeHee 50 0awioB (B cooTBeTCcTBUU C «[lo/l0’)KeHHEM O MOY/IBHO-
PEUTHUHTOBOUM CUCTEME ).

Tabmura 5 — Kpurepuu orjeHKH c)OpMHUPOBAaHHOCTH KOMITETEHIMN
Kpurtepuu onjeHrBanusi cGOpMHUPOBaHHOCTU
KOMIETeHIMU (4aCTh KOMITeTeHLH)
COOTBETCTBYET OLIeHKe «3auTeHO»
50-100% oT MakcMMasbHOTO Hasia

Kop 1 HauMeHOBaHKe WHMKAaTOpa
JNOCTY>KeHUsI KOMITeTeHLINM (Y4acTu
KOMIIETEeHL1H)

N /1-2nkoc-1 PaccunTeiBaeT napameTpsl
3JIEKTPOOOOPY/JOBaHUST CHCTEMBI
3JIEKTPOCHA0>KeHUsST 00beKTa
W /1-3 nkoc-1 PaccuntoiBaeT pesKuMel
paboThI CHCTEMBI 37IEKTPOCHAOKEHUSI
oObekTa
N/I-4 nikoc-1 ObecrieunBaeT 3a/jaHHbIE
TIapaMeTphl peXkuMa paboThl CUCTEMBI
3JIEKTPOCHA0>KeHUST 00beKTa

N /-11koc-3 OpraHu3yeT MOHTaX,
HaJIaJKy, SKCIUTyaTalyo
SHEpPreTUYeCKOro U
3/IeKTPOTEXHUUECKOTO 000py/0BaHM,
MalIIMH U YCTaHOBOK

CTyZleHT [eMOHCTpHpYeT 3HaHue 3/1eKTPOHHBIX
arrapaToB, 0eCKOHTAKTHBIX ¥ MUKPOIIPOLIECCOPHBIX
anraparoB, BU/IOB 3JIEKTPUUECKOI'0 amnrapara Kak
CpeCTBa yIIpaBJIeHHs] peXKUMaMy paboThI, 3all[UThI U
peryJiMpoBaHus TapaMeTpPOB CHUCTEeMBI, (PU3UYEeCKUX
OCHOB ¥ NIPOL|eCCOB NPU OTK/IFOYEHUH 37IeKTPUYECKUX
Lenei, (pU3NUYeCKUX sIB/IeHUN B 3/1eKTPUYECKUX
arraparax; JleMOHCTpUpYeT 3HaHHe Cr1oco00oB pacyeTa U
obecrieueHys 3a/laHHBIX TTAPAMETPOB U PEKUMOB PabOThI
371eKTPO000PYZAOBaHMS CHCTEMBI 31eKTPOCHaOKeHusT
00BbeKTa, MOKeT OPraHU30BaTh MOHTAX, HAJIA/KY,
SKCIUTyaTaryio 3/1eKTPOTEXHIUUECKOT0 000pyJ0BaHUs,
MallIlH U YCTaHOBOK
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