Y ceTpoiicTBO 3aIMTHOIO OTKJIOYCHMS.

YcrpoiictBo 3amuTHOro OTKiIOUeHUs: (Y30) — 3TO KOMMYTaIllMOHHBIM
anmapar Uil 3allUThl JIIOAEH OT IMOPAXEHUS DJICKTPUYECKUM TOKOM M 3alIUTHI
ANEKTPUUECKOM 1IEMH OT TOKOB YTEUKU. Y TE€UKHU B OBITOBOM AJIEKTPOCETHU MOTYT OBIThH
CBSA3aHbl C KAaCaHMEM 4YeJOBEKa TOKOMPOBOASIIMX HJIIEMEHTOB (Hampumep, B
AIEKTPOIIPUOOPE, PO3ETKE) U METAIUIMYECKUX KOPIYCOB MPUOOPOB, MOMABIIMX MO
JICICTBUE HaMpsDKEHUS W3-3a TMOBpPEXACHMs. Takke, OHHM MOTYT OBITh BbI3BaHBI
HapyLIEHUEM HU30JISLUNANA JIEKTPONPOBOJIKH, B TOM YHUCIE M3-3a HarpeBa BCIEICTBUE
HENPAaBWIBHO PACCUYMTAHHOW HArpy3kKM M HEKAYECTBEHHO BBIIOJHEHHOTO MOHTAaXa.
OTHOCHUTENIBHO HEOOJbIIME TOKM YTEUYKHM MOIYT MPHUBECTH K CEPHE3HBIM
IOCHEACTBUAM. B mepBoM ciydae 3TO MOXKET BbI3BaTb yJaap YeEJOBEKa
AIEKTPUYECKUM TOKOM, BO BTOPOM — BO3TOpaHHUE 3JIEKTPONpoBoAkH. Y30 mpu
BO3HUKHOBEHUHN YTEUKHM BBIIIE YCTAHOBJIEHHOIO JJII HETO NIpPEAeNa, MO3BOJIAET 3a
JOJIA CEKYH/bl OTKJIFOUYWUTH OIACHBIM YYacCTOK M NPEIOTBPATUTh ITUM IOPaKCHUE
YeJI0BEKa AJIEKTPUUECKUM TOKOM WM U30€XaTh MoKapa.

[lepBbie TpeOoBaHuUs MO 00s3aTeNbHOMY HpUMeHeHUI0 Y30 A 3aiuThl OT
HNOPaKEHUSI SJEKTPUUECKUM TOKOM M 0OECIIEUEHHUIO MOKapHOH 0€30IacHOCTH ObLIH
BBeJieHbl B PecniyOninke bemapych B 1999 roay. Ilpu 3TOM CTOUT OTMETHTB, YTO 10
HACTOSILEr0 BPEMEHN MHOI'ME I'PAXKIAHE, a TAKXKE JJIEKTPOTEXHUUECKUN [IEpCOHAl B
OpraHu3anusAaX, HE 3HAT NpuHOUND AcucTBUS Y30, €ro KOHCTPYKTHUBHYIO
COCTABJISIFOLLYIO ¥ TPEOOBAHUS MO YCTAaHOBKE.

YcerpolicTBa 3allIUTHOIO OTKJIIOYEHUS KIACCU(PUUHUPYIOTCS MO CIEAYIOIIUM
OCHOBHBIM XapaKTEPUCTUKAM, KOTOPbIE HEOOXOIMMO YUYUTBIBATH MPHU UX BHIOOpPE IS
YCTAHOBKH B DJIEKTPUUYECKYIO CETh!

1) mo Ha3HaYeHHMIO: O0€3 BCTPOCHHOM 3alUTHI OT CBEPXTOKOB
(BbIKITIOUATENM U GEPEHITUATEHOTO TOKA), CO BCTPOSHHOH 3aIlIUTON OT CBEPXTOKOB
(muddepeHIranIbHbIC ABTOMATHYECKHE BHIKIIOYATEIIN);

2) MO0 KOJIMYeCTBY MOJKCOB — JIBYXITOIIOCHBIC, TPEXIOIIOCHBIE,
YETBIPEXIIOIIOCHBIE;

3) mo cmoco0y ynpaBieHus — djIeKTpoMexaHnyeckue (pyHKIIMOHATIBHO HE
3aBUCSIIIE OT HANPSDKESHHS TUTAHUS), SICKTPOHHBIE ((DYHKIIMOHAIBHO 3aBUCSIIUE OT
HAMPSHKCHUS TTUTAHU);

4) mo cnmoco0y MOHTAKA - CTAIIMOHAPHOTO MCIIOJIHEHMSI, IEPEHOCHBIE,
azanTepsl I yCTAHOBKHU B PO3ETKU;

5) mo Tuny nquddepeHuaIbHOrO ToKa B ceT - Tun AC ~|- pearupyer
Ha MEePEMEHHBIN CHHYyCOMIaNbHbIN MuddepeHnanbHblii TOK, BHE3AITHO BO3HUKIIIHIA
WM MEJIJICHHO BO3PaCTaIOIIH (CaMbIil pacpOCTPaHEHHbBIN BapUaHT);

Thn A — pearupyeT Ha epeMEHHbBIN CUHYCOUAAIbHBIN U pepeHnanbHbIil TOK,

U MyJIbCUPYIOUIUH MOCTOSHHBIA qudPepeHnnanbubiii Tok; Tun B = pearupyer
Ha TIEPEMEHHBIN, MOCTOSHHBIA U BBINPSIMICHHBIN quddepeHiuanbaple TOKH (3TOT
TUI TPUMEHSETCSA B MPOMBIIIJICHHBIX YCTAaHOBKaX CO CMEIIAHHBIM IUTAaHUEM); B
KUJIBIX W OOIECTBEHHBIX 3JIaHUSIX MOTryT ucrnonb3oBathes Y30 tuma A u AC
(MCTOYHUKOM TYJIbCUPYIONIETO TOKAa MOTYT OBITh CTHpQJIbHBIE MAIIUHBI C
pEryJATOpaMU  CKOPOCTH, PEryJUpyeMble HCTOYHUKH CBETa, TEJIEBU3OPHI,
KOMIIBIOTEPHI U AP.);



6) 1o BhIIEP:KKe BpeMeHH cpadaThIBaHMsA - O¢3 3a7ep)KKU cpadaThIBaHHMS,
tuna «G» - ¢ 3a7epKKOM cpabaThIBaHUs; TUNIA «S» - celaeKTuBHbIE Y30 ¢ 6oNabIINM
BPEMEHEM 3a/IEPHKKH;

7) 10 OCHOBHBIM MapaMeTpaM — HOMUHAIBHOMY TOKY Harpy3ku (16A, 20A,
25A, 32A, 40A, 63A, 80A, 100A) W HOMHHAIHLHOMY OTKIIOYAIOIIEMY
muddepennmanbHOMy TOKy (10MA, 30MA, 100MA, 300 MA, 500 MA).
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OcHOBHbIE XapaKTEePUCTUKH U 3JIeMEHThI ABYXI0JII0cHOro Y30

Paccmotpum  ycrpoiictBo  u mpuHmun  padotel  Y30.  OcHoOBHOM
anemeHT Y30 — muddepennmanbabiii TpancdopmaTop Toka. [Ipeacrasiser on coboit
MarHUTONPOBO/I, BBHIMIOJHEHHBIH M3 (PEPPOMATHUTHOIO MaTepuana, Ha KOTOPBIMA
HaMOTaHbl OOMOTKH. BTopuuHas oOMoTKa TpaHc]opMaropa, MOAKIIOYACTCS K pelie
OTKJIFOUECHUS, KOTOPOE, B CBOIO OYEpPE/b, MOJKIOUYEHO K MEXaHU3MY OTKIIIOUCHUSI.
[IpoBOAHUKHM  DJIEKTPOIIENM TMPOXOJAAT B OKHO TpaHchopMaropa TOKa H
MOAKITFOYAIOTCA K BBIXOJIHBIM KJIEMMaM.

KomnoHoeouHas cxema Y30 e odHoghasHoli cemu KomnoHoeouHas cxema Y30 e mpexdasHol cemu
BxoAHble KneMMbl BxopgHble KneMMmbl

emsscemssan .-

BbixoaHble KneMMbl BbixogHble KNeMMbl



[Ipu HOpManbHOM pexume padoTel Y30 B onHo(da3HON Lienu, KOrjaa €ero
MOJABUKHBIE KOHTAKThl 3aMKHYThI, TOK |; OmpeneneHHON BEIWYMHBI MPOTEKAET IO
dba3zHOMY MPOBOAY Yepe3 MArHUTOIMPOBOJ nuddepeHmanpbHoro Tpanchopmaropa K
Harpy3ke, 3aTe€M 4epe3 Harpy3Ky B CEThb BO3Bpamaercs Tok |, mo HyineBomy
IPOBOJHUKY dYepe3 MarHUTONpoBOJ AudQepeHinanbHoro TpaHcpopmaropa, MpH
5TOM BeluuMHa Toka IppaBHa BenmuuumHe Toka [;.  CoryiacHo 3aKoHy
AIEKTPOMArHUTHOM MHAYKIUU TOKU |11 |, mpoxomss dYepe3 MarHUTONPOBOJL
muddepeHnnanbHoro Tpancpopmaropa co3qaroT B HEM MarHuTHbIE TOTOKU D1 1 D
OIMHAKOBOM BEJIMYMHBI, HO TAaK KaK HAaNpaBJCHUE TOKa [ IPOTUBOMOJIOKHO
HalpaBJICHUIO TOKa [;, TO M co3gaBaeMbli MM MAarHUTHbIA ITOTOK @D Tak ke
MPOTUBOIOJIO)KEH MAarHuTHOMY TOTOKy @;, T.e. MarHuTHble TOTOKU D1 UM
@, HanpaBJIEHbl BCTPEYHO MO OTHOLICHUIO APYr K JIPYTY U COOTBETCTBEHHO, MPHU
PaBHBIX 3HAYEHHSX BXOISALIETO M BBIXOASLIETO TOKOB, YPAaBHOBEUIMBAIOT JIPYT
Jpyra, B pe3yJbTaTe 4ero CyMMapHbIii MarHUTHBIA OTOK B MarHUTONPOBOJIE PAaBEH
Hymo. Tak Kak CyMMapHbIii MarHUTHBIA MMOTOK B MarHUTOIPOBOJAE OTCYTCTBYET, BO
BTOPUYHON 00OMOTKe auddepeHuumanbsHoro Tpancpopmaropa He cozmaercs I/AC u
TOK OTCYTCTBYET.
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Cxema HOpMAJIBHOTO peskuMa padorsl Y30

Ecmun mpousoiaér mpoOod W30SMIMU B DJIEKTPOOOOPYNOBAHUM WITH JKE
MIPOCTO B AJIEKTPOIPOBOJIKE U UETIOBEK MPUKOCHYJICS K MOBPEKACHHOMY YYacTKY, TO
YacTh JJIEKTPUUYECKOTO TOKAa HAYMHAET MPOTEKATh Yepe3 TeJO YeIOBEKa CO3JaBas
HEIMOCPEJICTBEHHYIO YTPO3y ISl €r0 KU3HU U 370pOBbi. B Takoil curyanuu 4acth
TOKa DSJEKTPUYECKOM IIeMM TMOocTymaromas oT (a3Horo TMpoBojaa HE Oyaer
BO3BpAIIaThCA B CETh, a MPOXOJs Yepe3 TeJO 4esloBeka OyAeT yXOAWTh B 3EMITIO,
CJIeIOBATEIBLHO TOK I KOTOPHBIA OyJET BO3BpAIIATHECS B CETh Yepe3 MarHUTOIIPOBO/T
TparcopmaTtopa Mo HyJIeBOMY MpOBOAY OyaeT MeHbIe ToKa [; mocTymaromiero B



CeTb, COOTBETCTBEHHO U BEJIMYMHA MarHutHoro mnortoka ;craner Ooble
BEJIMYMHBl MAarHuTHOro Imnoroka @;, B pe3yiabTare 4Yero B MArHUTOIPOBOJIE
TpaHcopMaTopa CyMMapHbIii MarHUTHBI MOTOK YK€ He OyJIeT paBeH HYIIO.
BO3HUKIIMI CyMMapHbIii MarHUTHBIM MOTOK mnpuBenér Kk mnossieHuro OJC Bo
BTOPHUYHONM OOMOTKE W BO3HUKHOBEHHIO TOKa, 3a CUYET KOTOPOrO, BTAHETCA
ITOJABMKHAS YaCTh JIEKTPOMArHUTHOIO pPeEJie, 4 UMEHHO 3TOT MEXAHU3M U OTKIIFOYUT
NOJBWXHBIE KOHTAKThl ¥Y 30, OTKIIFOUUB 3JEKTPUUYECKYIO CETb.

Y30
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Cxema aBapmuiiHoro pexuma padorsl Y30

CpaBHEHHE TOKOB B Tpex(a3HOM LEeNu OCYILIECTBISIETCS MO 3TOMY XKe
NPUHIUIY, TOJBKO Yepe3 AuddepeHunanbHbli TpaHCPOPMATOP MPOITYCKAKOTCS TOKH
Bcex Tpex ¢az, a HebaJlaHC CO34aeTCs Ha OCHOBE X CPAaBHEHUSI.

Jlns mpoBepku padbotocnocooHocTH Y30 mpeaycMoTpeHa 1elb, coepxKaias
kHonKy «TECT» u orpannuutensHbiii pe3uctop R. Haxkarne naHHOW KHOIKH
HMCKYCCTBEHHO co37aeT B Y30 yTeuKy TOKa, YTO AOJDKHO MPUBECTU K OTKIIOUYCHUIO
V30. PekomeHayeTcsl OCYHIECTBISIT MPOBEPKY padoTocnocoOHocTH Y30 He pexe
OJIHOTO pa3a B MECHIL.

Yenosek olrymiaet 00Jib MPU BO3ACUCTBUH TOKa BenuunHOM 3 — 5 MA. Tok co
3HaueHueM 10 30 MA Ha3bIBaeTCid «HEOTIMYCKAIOIIMM» TOKOM, KOTJla YEJIOBEK HE
MOET CAMOCTOSTEIBHO OTOPBAaTh PYKY OT TOKOBEAYILEH YACTH. DIEKTPUUECKUN TOK
ot 30 1o 100 MA cuuTaeTcs CMEepPTEIHHO OMACHBIM, TaK KaK BBI3BIBACT (GHOPUILISAIIUIO
(dactbie cokpamieHust) cepaua. Y30 Mo3BOJISIET pa30pBaATh MNEKTPUUYECKYIO LETb €IIIe
JI0 TOTO, KaK BEJIMYMHA TOKA JJOCTUTHET OMAcCHOTO JIJIs YesloBeKa 3HaueHus. [loatomy
HOMUHAJIbHBIA OTKIIOYAtONIUi nuddepeHnnanbHblii TOK, A 3aUIUThl YeJI0BEKa OT
MOPAKEHUS JJIEKTPUUYECKUM TOKOM, Kak TMpaBwiio, BbiOupaeTcs 30 MA. Jlud
MOMEIIEHU C ToBblIeHHOW omacHocThio — 10 MA. Y30 co 3HaueHueM



nuddepentmanbroro Toka 100 unu 300 MA ycTaHaBIMBAIOT HA BBOJE IS 3aIlIUTHI
OT oXapa.

Kakx Owputo panee ckazano Y30 mo cmocoOy yhpaBieHUS JENsATCS Ha
AIEKTPOMEXAHUYECKUE U AIEKTPOHHBIE.

duiekTpoMexaHudeckue Y30 He TpeOyroT BHEIIHEro 3JIEKTPONUTAHUS M
BKJIIOYAIOT B ceO0sl CHeAyIolue »SJIeMEHTHI: TpaHchopmarop TOKa C JAByMs
OOMOTKaMH, 4yBCTBUTEIbHBI MAarHUTOAJIEKTPUUYECKUI AJIEMEHT M BBICOKOTOYHOE
MOJIIPU30BAaHHOE PEJIe.

JuiekTpoHHbIe Y30 TpeOyloT OTAENbHOrO »dJeKkTponuTanus. Mmeror
OPUMEPHO TaKoe JK€ CTpPOCHHME, Kak JyekTpoMexaHudeckue. Ho BmecTo
MarHUTOSJIEKTPUYECKOTO DJIEMEHTAa MCIOJB3YIOT Cpa3y HECKOJIbKO YCTPOMCTB:
KOMITapaTop, O0OeCleUnBaIONINI CpaBHEHUE TOKOB, BBIIPSIMUTENb M YCUIUTENb
CUTHAJIa, a TOJIAPU30BAHHOE peje 3aMEHEHO OOBIYHBbIM. [IpUYMHONW MEHbILEro
pacnpocTpaHeHus: SJeKTPOHHbIX Y30 sBIsIeTCS UX HEpabOTOCIOCOOHOCTh MpPHU
OOpbIBE HYJIEBOTO MPOBOJHMKA B MHUTAIOMIEH CETH, TaK Kak He OyayT MOJIydaTh
IIATAHUE DJIEKTPOHHBIE AJEMEHTHl yIpaBleHHs. Tak ke Ui 3JeKTpoHHOro Y30
OIMMACHBI CKAYKH HANpPSHKEHHS] B CETH, KOTOPBIE MOTYT MPUBECTH K BBIXOJY M3 CTPOA
AJIEKTPOHHOM ILJIATHI.

Ha xopnycax VY30 yka3pIBalOTCS DJIEKTPUYECKHME CXEMbI YIIPABIICHUS,
COrJIaCHO KOTOPBIM MOKHO ONPENETUTh SBISETCA OHO 3JIEKTPOMEXAHWYECKUM HIIU
3JIEKTPOHHBIM.

OneKTpUyeckue cxeMbl ABYXMONKOCHOIO U YeThbipexnontocHoro Y30

3aneKTpoMexaHuyeckoe 3NeKTPOHHOe
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Ha snextpudeckux cxemax 31eKTpOHHBIX Y30 KpacHBIM IIBETOM BbIJICJICHBI
JIVHUM TTATAHUSA IUIAThI C JJIEKTPOHHBIMU 3JIEMEHTAMU YIIPABIICHHUS.
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Brikiouarens 1uddepeHunaiabHbIi ABTOMATHYECKHH BBIKJIKOYATEIb
€ JJIEKTPOMEXaHUYECKUM Au(pPepeHnaTBLHOI0 TOKA C
ynpasiienuem (Y30) 3JIeKTPOHHBIM YIPaBJIeHHEM
(nudasTomar)

BHyTpeHHE NCTIOTHEHUE YETHIPEXITOTFOCHOTO BBIKITIOYATEIS
UG GHEepeHIIMATBEHOTO ¢ MIEKTPOMEXaHUICCKUM YITPABJICHUEM BBITJISANUT CIICTYIOIIAM
obpazom:

YcTpoiicTBO 4eTHIPEXMOJIIOCHOT0 YJIEKTPOMexaHu4eckoro Y30

Heobxoaumo momuuTh, uTO 3KCITyatamust Y30, IOMycKaeTcs TOJBKO TPH
HAJIMYUKA BKJIFOYEHHOTO TOCJIEI0BATEILHO C HUM aBTOMATHYECKOTO BBIKIIOYATEIIS
JUTSL 3AIUTHI AJIEKTPUYECKON CETH OT TOKOB IMEPErpy3KH M KOPOTKOTO 3aMbIKaHUSI.
[Ipu 3TOM pekoMeHayeTcss 4TOObl HOMUHANBHBIA TOK Y30 ObUT Ha CTYNEHb OOJIbIIIE,
YyeM TOK cpalaThiBaHUs aBTOMATUUYECKOTO BBIKItOuUarens. B auddepennmansnom
ABTOMAaTUYECKOM BBIKJIIOYATENIE KOHCTPYKTMBHO TMPEAyCMOTpeHa 3aluTa OT
CBEPXTOKOB.

BusyanpHo oTimuuth BbIKIOYaTenb  Auddepennumansupii (Y30) wu
nudGepeHIMaIbHbIA  aBTOMATHYSCKUN  BBIKIIIOUaTe)lb  (audaBTOMaT) MOXKHO


https://systemlines.ru/notes/tekhnicheskie-i-vspomogatelnye-materialy/avtomaticheskie-vyklyuchateli-obzor/

cJIeIyIouUM 00pa3oM: 0 MapKUPOBKE HA KOPITyCe, CXeME YCTPONCTBA U BHEIIHEMY

Buny. Ha xopmyce wmoryt ykaseiBathest OykBol BJI, BT — Beikmouarensb
nuddepeHInanbHbINA, BRIKII0YaTeNnb quddepennnanbabii TokoBbid (Y30) nmn AJl —
aptomar auddepenuuansasiii, ABIT — aBTOMaTWyeckuil  BBIKJIIOYATENb

muddepennmansaoro Thuna (mudasromar). Takke Ha kopmyce Y30 ykaspiBaeTCs
HOMHMHAJIBHBIA TOK (Hampumep 16A), a Ha audaBTOMaTe mEpen BEIMUUHON
HOMHUHAQJIBHOTO TOKAa YyKa3bIBaeTCs JIaTUHCKasg OyKBa, ONpEIEsIolas THII
XapaKTepUCTHKK cpabaThiBaHus BhikiItodaress (Hanpumep C40). Ilpu Hamuumu Ha
KOpIyce cXembl y au(aBTOMATOB HMEIOTCS O00O03HAYEHHS DJIECKTPOMArHUTHOTO H
TEIJIOBOTO paclenuTese.

JUist 3alUThl OT MOpaXeHHUs 3JEKTpUYeCKUM TokoM Y30, Kak MpaBuio,
JOJDKHBI ~ YCTAQHABIIMBATHCS B OT/ACJBHBIX TPYINIOBBIX JIMHUSX, JOMYCKaeTCs
npucoenuHenue K ogHoMy Y30 HECKOJBKUX TPYIIOBBIX JIMHUNA Yepe3 OTIEeIbHbIC
aBTOMATUYECKUE BBIKITIOYATEIH.

HeoOxogumocts yctaHoBkr Y30 [uisi TPYINIOBBIX JUHUN OIpEAeNaeTCs
UCXOJI U3 YCJIOBHM oOecriedeHus: 0e30MacHOCTH B COOTBETCTBUU C TpeOOBaHUAMHU
JEHCTBYIOIMX TEXHUYECKUX HOpPMAaTHBHBIX mpaBoBbix akToB (CH 4.04.01-2019,
TKIT 339-2022 (33240), ITOCT 30331.3). OTaenbHO XOTEIOCh OB OTMETHUTH, UTO
yctaHoBKka Y30 B KUJIBIX U OOIIECTBEHHBIX 3IaHUSAX 00s3aTelIbHA'

- ISl TPYNIOBBIX JIMHUM, MATAIOIIMUX IITENCEIbHBIE PO3ETKHY;

- B JIMHMSX, MUTAIOUIMX CTAallMOHAPHO YCTAHOBJIIEHHOE OOOpYyIOBaHUE U
CBETUJIbHUKH B BAHHBIX U AYLIEBBIX [IOMELICHUSAX;

- MpU MOJKIIIOUEHUU OBITOBOM TEXHUKU — CTUPAJIBHBIX U IMOCYJOMOEYHBIX
MAalInH, 3JIEKTPOIUIUT U JIEKTPOBOAONIOAOTPEBATENEN;

- 1 TWTaHUd YCTAHOBOK  PacCHpeleNIMTEIbHOrO  3IIEKTPOoOOOrpeBa
IIOBEPXHOCTEN;

- IIPY YCTPOMCTBE IEKTPOIIPOBOJOK B CaJOBBIX JOMHKAX;

- B JEHCTBYIOLIEM >KWIMIIHOM (OHAE C JBYXIPOBOAHBIMU TPYNIOBBIMU
ceTsIMU, He uMerIMMHu 3ammTtHoro PE- mpoBoanuka (cpabateiBanue Y30 mnpu
3aMbIKAaHUM Ha KOPIYC B JAHHBIX CETSIX MPOUCXOJUT TOJBKO MPHU MOSBICHUU
mudpepeHInanbHOr0 TOKa, TO €CTh NPH HEMOCPEACTBEHHOM MPUKOCHOBEHUU K
KOPIYCY 3JIEKTPONPUEMHUKA).

PaccMoTpuM OCHOBHBIE OIIMOKH MpHU NoAKII0YeHUH Y30, n3-3a KOTOPBIX
IPOUCXOAUT JIOKHOE cpadaThIBaHUE U OTKIIIOUEHHUE IIEKTPUUECKON CETH:

- (pa3HBII MPOBOAHKUK MUTAIOIIEH CETH TTOJKIIOYAETCS K HUKHEH KOHTAaKTHON
KJIEMMe, a HyJIeBOM pabouuii MpoBOAHUK K BepxHeH (puc. 1);

- He coOuroieHa pa3upoBKa MPH MOIKIFOUEHUN TPOBOIHUKOB MUTAIOIIEH
CETH B COOTBETCTBHH C MAPKUPOBKOI Ha Kopiyce (puc. 2);

- IOJIKJTI0OYEHNE HYJIEBOTO pabouero npoBoaHuKa N BBITIOTHEHO
HEMOCPEACTBEHHO K AJIEKTPONPUEMHUKY WU K HYJIEBOM 1IMHE 0€3 MOAKIIOUEeHUS K
VY30 (puc. 3);

- 00BeMHEeHNE HyJIeBOT0 pabouero npoBogHuka N 1 HyJIeBOro 3aiuTHOTO
npoBoaHuka PE B 30He netictBus Y30, ciaydaitHoe COeIMHEHUE HYJIEBOTO pabouero
npoBogHUKa N ¢ 3a3eMJIEHHBIMU 3JIEMEHTAMU U HYJIEBBIM 3aIIUTHBIM ITPOBOIHUKOM
(puc. 4);

- 00beIMHEeHNE HYJIEBBIX pabounx mpoBoJHUKOB N paznnunbix Y30 B 30He
ux jaercTBus (puc. 5).
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B 3akmrouennu o BeIIIIECKa3aHHOM HACTOSATEIBHO PCKOMCHAYEM IJIA 3allIUThI
OT IIOPAKCHUS SJICKTPUUCCKUM TOKOM YCTAHABJINBATL B SHGKTpH‘IeCKOi/'I CCTHU
YCTpOﬁCTBa 3alIUTHOI'O OTKJIOYCHHA, IIPHU 3TOM paGOTbI 10 MOHTAXKY JOJIKHBI
BBIIIOJIHATD KBaJII/I(l)HLII/IpOBaHHBIe CIICOUAaJINCThI.

HauvansHuk BepxHeaBuHCcKoOM

PallOHHOM YHEPIrOra3uHCIEKIUN

[Tomoukoro MexxpaiioOHHOTO

otnenenus punuana ['ocaHneprorazHaazopa

o Butebckoit 001acT, rocy1apcTBEHHbIN

MHCIIEKTOP MO SHEPTeTUYECKOMY

Y Fa30BOMY HaJ130py AnnpeeB AL



