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BBenenue

[TpennaraeMoe METOIMYECKOE MOCOOHE CONEPKUT TEOPETHUECKUE CBEACHUS
[0 U3YUYEHUIO HAa3HAYEHMs, KOHCTPYKIIMIO U INPUHLUI JEMCTBHUSI MarHUTHBIX ITycKa-
TEJICH.

[To3BoJIIET U3YyUUTH PA3IUYHBIE CXEMbI BKIIOUEHHSI HEPEBEPCUBHOTO U pEBEp-
CUBHOI'O MAarHUTHBIX ITyCKATEJIEH.

MeTtonnueckoe nocoOre COCTaBIEHO B MOMOUIb CTYyACHTaM, U3Y4arOlIUM BO-
MPOCHI YCTPOICTBA, MOHTa)Ka MAarHUTHBIX ITyCKaTeNeH, a TAk)Ke CXeM UX BKIIOUCHUS.

MeTtoauueckoe mocobue BKIIOYAET B ce0si: TEOPETUUYECKUE CBEACHUSA, MPO-
rpaMMa padoThl, METO/IMKA BBITTOJIHEHUSI PA0OTHI, KOHTPOJIbHBIE BOIPOCHI.

Metoandeckoe nmocobue nmpeaHa3HaueHO Il BBITIOJHEHUS IPAKTUYECKON
paboTHI A CTYyAEHTOB HampaBiieHus moArotoBku 13.03.02 DnekTposHepreTu-
Ka U DJIEKTPOTEXHUKA MO Kypcy «DIEKTPOOOOpYyAOBaHHUE MepepadaThIBAIONIINX
IIPOU3BOJCTBY, HO MOXKET OBITh MCIOJIB30BAHO U JUIS IPYTHX AJIEKTPOTEXHUUIECKHUX
JMCIUILINH, COACPKAIIUX paszen « DIEKTPOOOOPYI0BaAHUEY.

[{enbto BBIMOJIHEHUS MPAKTUYECKON pabOThI ABISETCS MPUOOPETEHNE BBICOKO-
ro ypoBHs Mpo(heccrnoHaIbHOM MOArOTOBKU CHEIMATMCTOB IKCIUTyaTallui U PEMOHTA
AIEKTPOOOOPYI0BAHUS

Pabora HampaBieHbl Ha SKCIIEPUMEHTAIBHOE MOATBEPKICHUE U IPOBEPKY CY-
IIECTBEHHBIX TEOPETHUYECKUX IMOJIO0KEHUN (3aKOHOB, 3aBUCHUMOCTEN U 3aKOHOMEPHO-
CTEel) HEOOXOUMBIX ITPH OCBOCHUU YY€OHOM JAMCLMILIUHBI.

B mpouecce mpakTUYECKOro 3aHATHS 00yYaroluecs BBINOJHSAIOT MpaKTHye-
CKYIO0 paboOTy MOJ pyKOBOJCTBOM MpPENOJaBaTessi B COOTBETCTBUU C U3y4aeMbIM CO-
JepkaHueM y4eOHOro Marepuarna.

Copep:kaHneM MPAKTHUECKOW PaldOT SIBISETCS BBHIMOTHEHNUE PA3IUYHBIX MPaK-
TUYECKUX TPHUEMOB, B TOM YHCJE MPO(ECCHOHANBHBIX, padoTa C JIEKTPHUECKUM
000opymoBaHUEM, TOKYMEHTAITUEH.

CocTaB 3agaHuii Ui IPAKTUYECKOTO 3aHATHUS CIJITAHUPOBAH C pPacyeToM, UTo-
Obl 32 OTBEZICHHOE BPEMsI OHU MOTJIU OBbITh BBIMOJHEHb! KAUYECTBEHHO OOJIbIIMHCTBOM
00yJarommxcs.

B pe3ynbTaTe BBITOIHEHUS TPAKTUUECKUX 3aJaHUM CTYIEHT J10JIKEH

3HaTh:

VY31b1, OJIOKK CUCTEM, OCOOEHHOCTU U MPUHIMUIBI (PYHKIIMOHUPOBAHUS COBpE-
MEHHBIX CHCTEM DJICKTpU(UKAIIMHA U aBTOMATHU3AINN

YMmern:

Pa3pabateiBaeT mpocThie Yy37bl, OJOKH, KOHCTPYKIHIO TEXHOJOTUYECKON
OCHACTKH JJI MPOU3BOJCTBA U3JIETUN HU3KOW CJIOKHOCTH CUCTEM 3JIEKTpUPUKaAIUU
¥ aBTOMAaTH3alUN

Baagerts:

HaBpikamu cucteM pa3pabOTKu KOHCTPYKITUN TEXHOJIOTHYECKOM OCHACTKH JIJIs
MIPOM3BOJICTBA U3ACIUI CUCTEM EKTPU(UKALIMUA U aBTOMATHU3ALIUN



IIpakTHyeckoe 3ansitue. U3yuyeHue KOHCTPYKIMH M CXeM BKJIIOYEHHS
MATHMTHBIX MyCKaTeJIeH

Leap padoThl: U3yYUTh MApKH, TEXHUYECKHUE MAPAMETPhl Ha3HAUEHUE, KOH-
CTPYKUHUIO U IPUHIUIT JEHCTBUSI MATHUTHOTO MMyCKATEJIS.

N3yunTh CXeMbl BKJIIOYEHUS HEPEBEPCUBHOTO M PEBEPCHBHOIO MArHUTHBIX
ITyCKaTEJEH.

Teopernueckuii cBeeHUsI

[ToHSATHA «IIyCKaTellby W «KOHTAKTOp» IOJAPAa3yMEBAETCA OJHO U TO IKE
YCTPOMCTBO. Y CIOBHO CUMTAETCA, YTO MEPBBIN MPEIACTABISIET COOON MOJHOCTHIO 3a-
KOHUECHHBI KOMOMHUPOBAHHBIN anmnapaT, 000py0OBaHHbI KOHTAKTOPOM, TEILIOBBIM
pesie U AOMOJHUTEIbHON KOHTAKTHOM TPYIION, a BTOPOU - HEMOCPEICTBEHHO OJIOK ¢
ONPEICIICHHBIM KOJIMYECTBOM CUJIOBBIX KOHTAKTOB.

DNeKTPOMArHUTHBIN MyCKaTeNb (MATHUTHBIN ITyCKaTeNb) - MyCKaTelb, Y KOTO-
poro cuia, HeoOxoaumasi Jisl 3aMbIKaHUS TJIABHBIX, 00ECIICUMBACTCS IJICKTPOMArHu-
TOM.

MarsauTHbIN ITycKaTelb - KOMMYTAlMOHHBIN anmnapar, IpeAHa3HAYeHHbIN IS
JUACTAHLIMOHHOTO YIPABIICHUS 3JIEKTPUYECKUX LENEH IMOCTOSIHHOIO U MEPEMEHHOTO
TOKa, a TAKXKe IS 3aIUThI OT JUINTEIbHBIX TOKOB IIEPErPY3KH.

MarauTHbIe MyCKaTelyu MPUMEHSIOTCS B OCHOBHOM JJISl ITyCKa, OCTAHOBKH W
peBepcupoBaHusl (M3MEHEHUSI HapaBJEHUS BpAIlICHUs) TpeX(Pa3HbIX aCUHXPOHHBIX
3JIEKTPOJIBUTATEIICH, B CXEMaX JUCTAHIUOHHOTO YIIPABJICHUS OCBEIICHUEM, ITPaBJIIc-
HUSI KOMIIpECCOpaMU, HacocaMu, KpaH-OaJlkaMu, TETUIOBBIMHM Ne4aMu, KOHAUIIMOHE-
paMu, JICHTOYHBIMUA KOHBENEpaMH U T.1.

Knaccupurayus macnumnuvlx nyckamenet

MarHuTHbI€ ITyCKATENH Pa3INdaroT M0:

- POy TOKa TJIaBHOM IIENU U IIENH YIpaBieHus (IOCTOSHHOTO, IEPEMEHHOTO,
MOCTOSIHHOTO U TIEPEMEHHOTO TOKA);

- Ha3HAYCHUIO (HE pEBEPCUBHBIC U PEBEPCUBHBIC);

- YHCITy TJIaBHBIX 1OJIH0COB (0T 1 110 5);

- HOMMHAJIbHOMY TOKY riaBHoi nenu (ot 1,5 1o 4800 A);

- HOMUHAJIBHOMY HamnpsbkeHuto riaaBHoi nenu (ot 12 mo 2000 B nocTostHHOTO
Toka, oT 110 mo 1600 B nmepemennoro toka yacroroit 50, 60, 500, 1000, 2400, 8000,
10 000 I'm);

- HOMUHAJIbHOMY HanpsikeHuto karymku (ot 12 go 440 B mocToSsHHOTO TOKa,
oT 12 no 660 B nepemennoro toka yactorot 50 I'u, ot 24 no 660 B nepemenHoro
Toka yactoTtoit 60 I'm);

- CTEIICHU 3aIUThI OT BO3JIEHUCTBUN OKPYKAIOILIEHU CPEbI;

Co crenenbto 3amutbl [PO0 (OTKpPHITOE MCIOTHEHUE) — Pa3MEUIAIOT B CYXUX
OTaIIMBAEMbIX TIOMEIICHUSAX HA TIAHENSIX, B 3aKPBITHIX MKa(axX Wi JPYTrUX MEcTax,
3alIUIIEHHBIX OT MONaJaHus BJIard, MbUIN, HOCTOPOHHUX MPEAMETOB;


http://chint-electric.ru/nizkovoltnye-izdeliya/rele/teplovoe-zashchitnoe-rele-nr2/268152
http://chint-electric.ru/nizkovoltnye-izdeliya/rele/teplovoe-zashchitnoe-rele-nr2/268152

Co crenenbto 3aumThl [P20 (OTKpBITHIE) - pEIHA3HAYEHBI 1JIs1 pa3MELICHUS B
mkadax yrnpapieHUs, HCKIIOYAIOIIMX IONaJaHue HEXEeIaTeNbHBIX MPEIMETOB, a
TaK>Ke MbUIH U BJIaTH, B 3aKPHITHIX TOMEIICHUSX;

Co crenennto 3anuThl [P40 (B 0005104Ke) - MOTYT pa3MelaTbcs B HE OTaILIU-
BaE€MbIX 00BEKTaX, XapaKTePU3YIOIUXCA HU3KUM COJIEPKaHUEM TbUIA, U OTCYTCTBH-
€M BEpOSITHOCTH TOMaaHusl BJIard Ha yCTPOIMCTBO;

Co crenenbto 3amuthl [P54 (B 0005104Ke) - UCHOJIB3YIOTCS BO BHYTPEHHUX U
Hapy>XHBIX YCTAHOBKAaX, HE MOJIBEPraroIIUXcsi BO3JICUCTBUIO OCAJIKOB, COJIHEUHBIX
JTy4en.

B o0o3HaueHnn cTeneHu 3amuThl mepBas 1udpa yKa3plBaeT CTCTICHD 3aIUThI
OT MOMAaIaHUsl UHOPOJIHBIX TEJI, BTOpas CTENEHb 3alllUThl OT ONaAaHus BOJIbI.

- HAJIMYUIO WM OTCYTCTBHUIO CIEIYIOIIUX KOMIIOHEHTOB (KHOIOK yIIpaBJEHUS,
AIEKTPOTEIJIOBOTO PeJie, TOMOTHUTEIBHBIX (BCIOMOTATEIbHBIX KOHTAKTOB);

-paboueMy TOKy (HyJieBasi BeJIMUMHA - pabounii TOK 710 6,3 A, nepBasi BeJIUYH-
Ha - 10-16 A, BTOpas BenmuuuHa — 25 A, TpeThsi BennunHa — 40 A, yeTBepras Belu-
yuHa — 63 A, niaras BenuunHa — 100 A, mectas BenuunHa — 160 A)

-110 KOMMYTaIIMOHHON M3HOCOCTOMKOCTH (A KJlacc — BbICIIas kareropus, b —
cpennsis, B — Hu3kasn),

Yempouicmeo macnumnozo nyckamens
KOHCTpyKIIMST MAarHUTHOTO ITyCKAaTENsl YCJIOBHO PA3JEIACTCS HAa BEPXHIOK U

HIDKHIOKO YaCTH PUCYHOK 1.

X HuxHsas yacme

PucyHok 1 — YcTpoiCTBO MarHuTHOTO IyCKaTeNs

B BerHeﬁ HJaCTUu HaXoA4ATCA IMOABUKHBIC W HE IIOABHMXXHBIC KOHTAKTHEI. 3)1605
KC HAXOOUTCA U IIOABUKHAA ITOJIOBHMHKA JJICKTPOMAI'HUTA (HKOpB), nMceromasa Mexa-
HHUYCCKYIO CBA3b C IMOABUKHBIMHU KOHTAKTAMMU.
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B HmkHEN yacTu yCTpOMCTBA PaCIlONOKEHA KaTyllKa, BO3BPATHAs NPYKUHA U
BTOPAsl YAaCTh AJIEKTPOMArHuTa (CEepJCYHHUK) PUCYHOK 3.
Karyuiky, TeM cambIM, pa3pbiBasi CHJIOBBIE KOHTAKTHI ITyCKATEJIs.

Pucynok 3 — YcTpoiCTBO HMKHEH YaCTH MarHUTHOTO MTyCKaTels

OcHOBHOI (hyHKIIMEN BO3BPATHOM IMPY>KUHBI SIBISETCS BO3BpAT SAKOpSA B MeEp-
BOHAYAJIBHOE IIOJIOKEHUE TMTOCIIE TOTO KaK MPEKpanlaeTes nojiada NUTaHus Ha KaTyll-
Ky. Takum 00pa3om, MPOUCXOAUT Pa3pPhIB CUIIOBBIX KOHTAKTOB ITyCKaTEIIA.

CepeyHUK U SIKOPb M3TOTABIIMBAIOT U3 IITaMIOBaHHbIX [11-00pa3HbIX M1acTUH
AIEKTPOTEXHUYECKOU CTald, U30JIMPOBAHHBIX APYr OT JApyra JIaKOM Ui YMEHbIIe-
HUs [IOTEPb OT BUXPEBBIX TOKOB.

Ha Topuax cepaednnka pacrnosioKeHbl KOPOTKO3aMKHYThIE BUTKH JUIS IIPEIOT-
BpallleHUs1 BUOPALIMHU 3JIEKTPOMAarHuTa pUCyHOK 4.

Pucynok 4 — Cepie4HMK MarHUTHOTO Iy CKaTEIIs

B kadyecTBe OOMOTKM KaTyIIKH MPUMEHSIETCS MEIHBIA MPOBOJ C OMpPEIC/ICH-
HBIM KOJIMYECTBOM BHUTKOB, U ONPEICIICHHBIM CEUCHUEM PACCUUTAHHBIX Ha PaboTy C
ONPEAECICHHBIM MMUTAIOIIMM HampsokeHueMm, 3HauenueM 24, 36, 110, 220 u 380 B pu-
CYHOK J.
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Pucynok 5 — Karyuiku myckarenei

Hpunyun pabomol

Hanpsbkenue momaeTcs Ha KaTylIKy MycKaTess, B KaTyIIKE BO3HUKAET Mar-
HUTHOE T0JIe, 32 CYET KOTOPOr0 BOBHYTPh KATYIIKH BTATUBACTCS MOJBUKHBIN SKOPB,
K KOTOPOMY 3aKpeIlIEHbl KOHTAKThI, Pa30MKHYThIE KOHTAKThl 3aMbIKAIOTCS, a 3a-
MKHYTBIE Pa3MbIKAIOTCS.

VYrpapieHue MarHUTHBIM ITyCKAaTeJIeM OCYIIEeCTBIseTcs KHomkaMmu «IIyck»,
«Crony», «Briepen» n «Hazany.

CHJIOBBIMH KOHTaKTaMH SIBIISIIOTCS TPU Mapbl pucyHok 6: 1L1-2T1; 3L2-4T2;
S5L3-6T3 — x HMM MOAKIIOUAETCS TMOTPEOUTENH AIIEKTpHUecKoi sHepruu. [Ipuyuem
kinemmebl 1L1; 3L2; SL3 aBisitoTcsl BXOAAIMMH — K HUM TTOABOAUTCS HANIPSIKEHUE TTHU-
tanus, a 2T1; 4T2; 6T3 ABIAOTCS BEIXOIAIMMHU — K HUM MOJKIIOYAETCS HArpy3Ka.

Pucynok 6 — KoHTaKThl MArHUTHOTO ITyCKaTEINA



[Tocnennuii koHTakT 13HO-14HO sBAsieTcss BCIOMOraTelbHbIM KaK IPABUIIO
UCTIOJB3YIOT AJis 0J10KMpoBKHU KHONKY «Ilyck». To ecTs, 3Ta mapa Hy’kHa, 4TOObI IpU
paboTe, 3IEKTpOABUTaTENS], HE IPUIIUIOCH IEPKaTh HaXaTON KHONKY «Ilyck».

CoBpeMEHHbIE MarHUTHBIE ITYCKATEIN BBIITYCKAIOT C ABYMS OJHOTHUIIHBIMU BbI-
BOJIAMHU KaTYILIKH PUCYHOK.
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Pucynok 7 — KOHTakTbl MAarHUTHOTO ITyCKATENS

WX BBIBOJST C MPOTUBOMOJIOKHBIX CTOPOH, MAPKUPYIOT OJIMHAKOBBIM OyKBEH-
HBIM ¥ [IUGPOBBIM 3HAYECHUEM, U COCAUHSIOT MEXKYy COOOM MPOBOJIOYHOM MepeMbIy-
Koi. B Hamiem ciyyae 3TO BBIBOJIBI ¢ MapKupoBKoil A2. Bee 3To cienano st yao0-
CTBa MOHTaKa CXEMBL.

HanpsioxkeHue nuTaHus MoJaeTcs Ha KaTYIIKYy 4epe3 BBIBOJbI, 0003HAUCHHBIE
Kak Al u A2.

Kamezopuu npumenenus macnumnvix nyckameneu

JI71st XapaKTepruCTUKN KOMMYTAIIMOHHON CITIOCOOHOCTH MarHUTHBIX ITycKaTesei
IIEPEMEHHOI0 TOKa YCTaHOBJICHBI YeThIpe Kareropuu npumenenus: AC1, AC2, AC3,
AC4. Kaxnas kareropusi IpUMEHEHUS XapaKTEPU3YETCs 3HAYEHUAMHU TOKOB, HAps-
HKEHUM, KOd(PPUIIMEHTOB MOIIHOCTH WM MOCTOSHHBIX BPEMEHHU, YCIOBUSIMU UCIIbI-
TaHU# U Ipyrux napamerpos, ycranoBieHHbx [[OCT P 50030.4.1-2002.

Marnutsble nyckatenu kateropuri AC-1 paccuMThiBaloTCs Ha MPUMEHEHUE B
LEMSAX AIEKTPOIEYeil CONMPOTUBICHUS 1 KOMMYTHPYIOT TOJIbKO HOMUHAJIbHBIHN TOK.

Marnutsble nyckarenu kareropuu AC-2 pacCUMTBHIBAIOTCS HA MYCK AJEKTPO-
JBUTATENEH ¢ (Da3HBIM POTOPOM M KOMMYTHUPYIOT TOK 2,5 lyoy-

Maruutsbie nyckarenu kareropu AC-3 pacCUMTBHIBAIOTCS HA MYCK 3JIEKTPO-
JBUraTesied ¢ KOPOTKO3aMKHYTBIM POTOPOM M Ha OTKJIFOUEHHE BPAILAOIINXCS DJICK-
TpoaBUrareneil 1 KOMMYTUPYIOT TOK 6-10 lyoy.

Marnutsble nyckatenu kateropurt AC-4 paccuMThIBAIOTCS Ha IYCK AJIEKTPO-
JIBUTATENIE ¢ KOPOTKO3aMKHYTHIM POTOPOM M Ha OTKIIOYEHHE HEMOABM)XHBIX HIIU
MEJIJICHHO BPaIAIOIINXCSI DJIEKTPOJIBUTATENICH, OHU KOMMYTUPYIOT TOKU 6-10 Iy,

TexHuueckue xapakmepucmuxku MazHUmMHbvIX nycKameueu
Ha GokoBOI1 cTeHKe MmycKaTells pUCYHOK 8 HaHeceHa umHpopmaiusi o0 3iek-
TPUYECKUX MapaMeTpax MycKaTels U Ajs ya100CTBa YCIOBHO pa3jeieHa Ha TP CeK-
TOpAa:
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Pucynoxk 8 — Mndopmarnus 06 smeKTpuYecKux napameTpax mycKaTes
Cexmop Nel

B nepBom cextope nana oOuas nHGopMalus o mycKaresie U ero 00JacTh npu-
MEHEHHUS PUCYHOK 9

KMU-10910
50 Ny

AC-3, le 9A
AC-1, Im 25 A

PI/ICYHOK 9-— I/IH(l)OpMaIII/IH O ITyCKaTeJIC U €ro o0acTh IMPUMCHCHHUA

KMMH 10910 mapka MarauuTHOTO MyCKaTest

50I'ny — HOMMHaJIBHAsE 4acTOTa MEPEMEHHOIO TOKA, MPU KOTOPOW BO3MOXKHA
OecniepeboitHas paboTa mycKaTens;

Kareropust npumenennst AC-3 — ABUraTeNu ¢ KOPOTKO3AMKHYTHIM POTOPOM:
MyCK, OTKIIIOYeHHE 03 MpeIBapUTEeIbHON OCTAaHOBKH (ITyCKATEIb MOKHO MCTIOJIB30-
BaTh JIJIsl 3allyCKa U OCTaHOBA ACMHXPOHHBIX JBUTATENIEd C KOPOTKO3AMKHYTBHIM PO-
TOPOM, HCIIOJIb3YyEeMbIX B JH(Tax, dCKaaTopax, JEHTOYHBIX KOHBEWepax, 3JIeBaTo-
pax, KOMIIpeccopax, Hacocax, KOHAUIIMOHEPAxX U T.1.)

Ie 9A — HOMUHaANBHBIA pabOUMil TOK, (TOK HArpy3KH, KOTOPBIA B HOPMAJILHOM
pexxume paboThl MOKET MPOXOAUTDH Yepe3 CUIIOBbIE KOHTAKTHI ITyCKATEIs).

Kareropuss nmpumenenus AC-1 — HEeMHIyKTHUBHBIE WJIH CIa00 MHIYKTHUBHBIC
Harpy3Kku, Ie4u, COPOTUBIEHUS (J1aMbl HakanuBaHusi, TOHbI).

Ith 25A — ycrnoBHBIH TerutoBoi Tok (t° < 40°). DT0 MaKCUMAaJIbHBIA TOK, KOTO-
PBI KOHTAKTOP WJIM ITyCKaTellb MOXET MPOBOAUTH B 8-4aCOBOM pEXHUME TaK, YTOOBI
IIPEBBILICHUE TEMIIEPATYPhI €r0 PA3IMYHBIX YacTel He BhIXOAWIO 32 rpeaeisl 40°C.
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Cexmop No2
B sTtom cekTope yka3zaHa HOMHHAJIbHAsE MOILIHOCTh HArpy3Kd, KOTOPYIO MOTYT
KOMMYTHUPOBaTh CHJIOBBIE KOHTAKTHI ITyCKaTENs, U KOTOpas XapaKTEPU3yeTcs KaTero-
pueii npumenenus AC3 u uzmepsiercs B KBt pucynok 10.
Hanpumep, uepe3 KOHTaKThl MyCKaTENsl MOKHO MPOIYCTUTh HArpy3Ky MOIIHO-
CThIO 2,2 KBT, muTarouryrocs nepeMeHHbIM HanpsbkeHueM He 6osiee 230 BonbT.

AC-3, kBT
2.2

Pucynok 10 — Madopmarus 0 HOMMHATFHOW MOIIIHOCTH HATPY3KH

Cexmop Ne3
3nech moKa3aHa 3JIEKTpUUECcKasl cxema IycKaTenst pucyHok 11 karymika u ue-
ThIp€ Mapbl HOPMAJIBHO PA30MKHYTHIX KOHTAaKTOB — TPHU CHUJIOBBIX (pabouux) U OJUH
BcrioMoraTesibHbIi. OT KaTyIIKHU Yepe3 BCce KOHTAKThl MPOXOAUT IIyHKTUPHAs JTUHHUSA,
KOTOpasi yKa3bIBAeT, YTO BCE YETHIPE KOHTAKTA 3aMBIKAIOTCSA U Pa3MBIKAIOTCS OJIHO-
BPEMEHHO.

Pucynoxk 11 — Dnexrpuyeckas cxema myckaTens

Jlononnumenvhvie ycmpoucmea 8 MaeHUMHBIX NYCKAMENX
B MarHuTHBIX MycKaTeNsX MOTYT Pa3IMYaroTCs OT MCIOJIb30BaHUS B HUX Clie-
JYIOUTUX JOTOJHUTEIBHBIX YCTPONUCTB:

. OTPAaHUYUTENIN 0 HANPSHKEHUIO (3AIMILAIOT AJIEKTPOHUKY OT BHE3aIl-
HBIX CKQYKOB HAIPSKECHHUS);

. npomexxytounbie pene PIIIY, PILUI (mpencraBisioT coOoil JOMOTHU-
TEJIBbHOE YCTPOUCTBO YIPABIICHHUS);

. KOHTakTHbIe ocHOBaHUs (momnonuutensHbie) [TKJI, TIKJTY (pasmeniarot-
Csl Ha KOPITyCe C 1IeJIbI0 YBEIMUEHUS BCIOMOTaTeIbHBIX KOHTAKTOB);

. MIPUCTaBKU BPEMEHHU (3aJ1€pKUBAIOT BBIKJIFOUEHHE TOCHE MOJa4yl CUrHa-

Jla yIpaBJIeHuUs );
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. teroseie pene PTJI, PTT, PTJIY — 3amuimaroT 31€KTpOABUTATEINA OT
nepekoca ¢a3 1 TOKOB IEPETPY3KHU.

[Ipu sKcruTyaTalii MHOTIa BO3HUKAET HEOOXOIUMOCTh UCIIOIB30BaHUS 00JIb-
IIETr0 YKMCiIa KOHTAaKTOB Y€M MMEETCS Ha MarHUTHOM Myckarene. B aToM ciyvaii uc-
MOJIB3YIOT JIOTIOJHUTEIBHBIN OJIOK KOHTAKTOB (IIPUCTABKK KOHTAKTHOW) PUCYHOK 12.

PI/ICYHOK 12 — 10K KOHTaKTOB HJIU IIpUCTaBKa KOHTAKTHAA

MarHuTHBIH mycKatesb ¢ 0JIOKOM KOHTaKTOB M300pa)xeH Ha pucyHke 13.

Pucynok 13 — MaruutHbiii myckaTenb ¢ 0JJOKOM KOHTaKTOB

briox KOHTaKTOB SIBJISIETCS COCTABHOM YacCThIO MAarHUTHOTO ITyCKaTess, HO HE
Bcer/a ucnoib3yerca. Korga myckarenb paboTaeT B cXxeMe I71e€ He0OXOAUMBI JTOMOJI-
HUTCIIbHBIC KOHTAKThI, (pPEeBEpPC JJICKTPOJBUTATENS, CUTHAIM3ALUSA pPa0dOThI WM
BKJIIOUCHHE JIOTIOJTHUTEILHOTO O0OpYAOBaHUS), TO B ITUX CIydasX CIYXHUT OJIOK
KOHTaKTOB MJIM, KaK €ro €llle Ha3bIBalOT - MPUCTABKa KOHTAKTHAS.

BayTpu 0670Ka KOHTAKTOB (IIPUCTABKKM KOHTAKTHOM) BCTpOEHA MOABHIKHAS
KOHTaKTHasi CUCTEMA, OHA KECTKO COEIMHSIETCS] C KOHTAKTHOM CUCTEMOIl MarHUTHOTO
nmyckarens. Kpenurcs npucraBka B BEpXHEH 4acTH MycKaTess, e AJig 3TOro npey-
CMOTpPEHBI CHEUATIbHBIE MTOJ03bA € 3allellaMy PUCYHOK 14.
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Pucynok 14 — Coenunenue 6110ka

KOHTAaKTOB C KOHTAaKTHOM CUCTEMOM MarHUTHOI'O
ITyCKaTCJIA

KoHTakTHas cuctemMa NpUCTaBKA MOXET COCTOSITh U3 HOPMAJIbHO 3aMKHYTHIX U
HOPMAaJIbHO PAa30MKHYTBIX KOHTAKTOB.

Ha pucynke 15 cxemMaTW4HO MoOKa3aHbl KOHTakThl moj HoMepamu 1-2 (NO)
HOpMaJbHO pa3oMKHYTHIN U 3-4 (NC) HOpMalIbHO 3aMKHYTBIN, 3aKPETJICHHBIX Ha O
HOM BEpTUKAJIBbHOW Oocu. B mpaBoii "yacTu pucyHka mokazaHo rpaduueckoe nu3zoopa-
KEHHE KOHTaKTOB, HA BTOPOW HCIOIB3yeMOE Ha AIEKTPUUCCKUX MPUHIUMHUATHHBIX
cxemax.

Bce KOHTaKkThI Ha CXeMax MOKa3bIBAIOT MPH OTCYTCTBUN HATPSIKEHUS

MooBuKHAA Y4acTb KOHTAKTA
HenoaBumHanA 4acThb
KOHTaKTa

'__:_2/ N A o

=y

o

4 3

X ~

1-2 -- HopmansHO pasoMKHYTHIA koHTakT (NO)

PSR = o .':I

Pucynok 15 — HopmanbsHo pa3zoMkHyThIM (NO) KOHTaKT B HEpaboyeM COCTOSHUU

HpI/I IMMOAKIIOYCHNH KAaTyIIKKW K CCTH BO3HHKACT MArHHUTHOC II0JIC, KOTOPOC
MMPUTATUBACT SAKOPb, CBSI3aHHBIN C INOABMXXHBIMH KOHTAKTaMHMU.

Konrtakr 1-2 3aMKHETCS, @ HOPMaJIbHO 3aMKHYTHIN 3-4 pa3oOMKHETCS PUCYHOK
16.
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1-2 -- HopmanbHo pasoMKHYTEIW KOHTaKT (NO)

3 -4 -- HopmarnkHO 3aMaHyThLI KOHTaKT (NC)
SESH AL

Pucynox 16 — Hopmansuo 3aMkHYTHIH (NC) KOHTaKT B HepaboueM COCTOSTHUH

Taxkum oOpazoM y OJloKa KOHTAaKTOB B MCXOJHOM COCTOSTHUH, KOTJa MarHuT-
HBI IyCcKaTeldb 00ECTOYeH, HOpMalbHO pa3oMKHyThle KOHTakThl S3NO-54NO wu
83NO-84NO pazomkuyThl, a HOpMaidbHO 3aMKHYThie 61NC—-62NC u 71INC-72NC
3aMKHYTbl. O0 3TOM T'OBOPHUT LIWJIBJIMK C HOMEPAMU KJIEMM KOHTaKTOB, PacIoJjio-
KEHHBI Ha OOKOBOI CTEHKE 0JI0Ka KOHTAaKTOB, a CTPEJIKa IOKa3bIBa€T HaIpaBJICHUE
JBUKEHUSI KOHTAKTHOM TPpyIIbl pUCYHOK 17.

[TpucraBka ycranaBnuBaetcsi cBepxy MII, npucraBka, ckoJib3si IO HaINpaBiIs-
IOLIUM JI0 YyIIOpa, IPU 3TOM 3alllesIKa MPUCTAaBKU CBOUMHU BBICTYIIAMHU 3aXOJAMT 3a BbI-
ctymnsl Ha koprmyce MIL. Croco6 kperieHuss 00ecreunBaeT KEeCTKYI0 M HaJACKHYIO
CBSI3b MEXAy IpuctaBkor u MII.

KO1 D\IZDA

MNO b’NC T2NE

Pucynok 17 — Cxema pacnosioxeHus KOHTAKTOB U IIWJIbJINK

UToOBI 00K CHSTH, TOCTATOYHO MPHUIIOAHATH 3aIIENKy W BBIABUTATH OJIOK B
CTOpPOHY 3aILIEJIKK PUCYHOK 14.

Pucynok 18 — Cxema CHATUS IPUCTaBKH
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IIpucmasku 6vl0epicKu pemenu NHeGMamu4ecKue

[IpucTaBky BBIIACPKKA BpeMeHM NHeBMarudeckue cepuu [IBJI pucynok 19
WIN TPOCTO «IIPUCTAaBKa» MpPEAHA3HAYEHBI JJIS1 CO3[aHUS BBIICPKKH BPEMEHU MPH
BKJIFOUEHUH Wi oTKIroueHurn MIIL. IlpucraBku MOryT yCTaHaBIMBAThCS TOJIBKO HA
MII cepun I1IMJI-1000...ITMJI-4000.

[IpucraBka ycrtanaBiauBaercs cBepxy MII, Takke kak mpucrtaBka ¢ OJOKOM
KOHTaKkTOB. [IpucraBka Beiaepxkku Bpemenu [IBJI npumensercs B ycTpoucTBax pe-
JIEMHOW aBTOMAaTHKH TaM, I/Ie Hy>KHa BpEMEHHas 3a/IepKKa.

Pucynok 19 — ITpucrtaBka tuna [1BJI

ITpucraBku cepuu [1BJI BhImycKaroTCs: ¢ TMAITA30HOM BBIIEPKEK BPEMEHU OT
0,1 no 15 ¢, 01 0,1 1030 ¢, 0T 10 10 100 c m ot 10 1o 180 c;

co crenenpro 3amuTel [PO0 u [P20, B 1ByX UCITOTHEHUSX IO U3HOCOCTOMKOCTH:
A —3-106 nukios; b —1,6-106 ukioB.

Bpemsa ycranaBimBaeTcsi Bpy4YHYI0, C MOMOIIBIO MOBOPOTHOTO PETYJSATOpa
BBEPXY NPUCTABKH.

N3-3a mpunuuna nedictBus npuctaBku [IBJI B o0uxone Ha3bIBalOT Takxke
MMHEBMATUYECKMMM TPUCTAaBKAMH, THEBMO MPUCTABKAMU, THEBMATUYECKUMU TalMe-
pamMu, MTHEBMATUYECKUMHU PEJIE BPEMEHU, THEBMATUYECKUMU 3aJICPKKAMH, U T.II.

Obnacmu npumenenus I11BJI

Cxema mepexirodeHus: apurarens ‘“3pe3na/TpeyrosibHUK” BBIMOIHSIET POJIb
YIOPaBJISIONIIETO pelie, BKIItoUYasi JBUraTelib B cxemy ‘“3Be3na’, a uepes Bpems — “Tpe-
YTOJIbHUK .

OunbTpanus apede3ra KOHTAaKTOB KOHIIEBBIX BBIKJIFOYATEIEH M JTaTYMKOB, 3a-
Jep>KKa cpabaThIBaHUS.

CropoxkeBoit TaiiMep — eclii Kakas-TO ()YHKIUSI HE BBITIOJHSIETCS B TCUCHUE
OMpEJEICHHOr0 BPEMEHHU, TO BKIIOYAETCS aBapHiiHas 3alluTa, TEXHOJOTUYECKUU
poLecC OCTaHABIMBAS.

PaboTa B HMKJIMYECKHX CHUCTEMax — BpeMs “Tyna”’, Bpems “o0paTHO”, maysa
MEXTy [TUKJIAMH.

[TpuHIIMTT pabOTHl OCHOBAH HAa MEXaHWKE W MTHEBMATHKE, MPU B3BOJIC (AKTUBU-
3aI[M1) BO3yX BBIXOJHT W3 PE3MHOBOTO pe3epByapa. 3aTeM HAaYMHAETCS OTCUET Bpe-
MEHH 3a CUeT TOTO0, 4TO pe3epByap HabupaeT Bo3ayx. [Ipu Habope ompeneaéHHOro
KOJIMYECTBA BO3/1yXa HAXKUMAETCS pblyar, KOTOPbIA BO3JEHCTBYET HA KOHTAKTHI PH-
cyHoK 20.
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KoHTakTOB B NpHCTaBKax BCEra JBa — HOPMAJIbHO 3aKPBITHIA W HOPMaJIbHO
otkpseIThii (H3 1 HO)

55

56 68

@s.mslmm.m @S‘Amflmlri(.ﬂu

Pucynok 20 — Cxema pacnonoxenust kontaktos BJI-1, TIBJI-2

JIist yBENMYEHHsI KOJIMYECTBA BCIIOMOTaTENIbHBIX KOHTAKTOB LIENU YIIPABICHUS
MII (nipu ycranoBiieHHOM npuctaBke cepun 11BJI) MoxkeT nmpuMeHsieTcsl mpUcTaBKa
ookoBoro kpemienus cepuu [1KbB.

Pene mpomexyrtounbie (PII) cepum PILJI pucynok 21 npenHazHaueHo s
IIPUMEHEHUS B KAYE€CTBE KOMIUICKTYIOIIUX U3JEIUN B CTALlMOHAPHBIX YCTAaHOBKAaX, B
OCHOBHOM B CX€Max YIPAaBICHUS JIEKTPONPUBOAAMH ITpy Hanpspkenun 1o 440 B no-
CTOSIHHOTO TOKa 1 A0 660 B nmepemennoro toka wacroror 50 u 60 I'n. Pene npuron-
HBI JJIs1 pa0OThl B CUCTEMAaX YINPAaBJIEHUS C MPUMEHEHHEM MUKPOIIPOLIECCOPHOU TeX-
HUKH IIpY LIYHTUPOBAHUM BTATMBAOLIEH KaTymiku orpanunuutesneMm OIIH wimm npu
TUPUCTOPHOM YympasieHuu. [Ipu HeoOxoaumoctu, Ha PII MoxkeT OBITH ycTaHOBIIEHA
onna u3 npuctaBok [TKJT unu I1IBJI. PII ucnonnenus M 10myCcKarOT TaKXKE€ YCTaHOB-
Ky OJIHOM miH IByX npuctaBok 00koBbix [IKBb. HoMuHanbHbIN TOK KOHTaKTOB -16A.

>

Pucynok 21 — Pene npomexyrounsie (PIT) cepun PI1I

Crpykrypa ycnoBHoro o6o3znadenus PIT cepun PTIIJI PIJI-X1 X2 X3 X4 X5 4
X6:

PILI - ycnoBHOE 0003HAUYCHHE CEpUU;

X1 - ucnosHEeHHE pelie Mo poy TOKa HENH YIpaBICHUS:

1 - ¢ ynpaBieHreM Ha IEPEMEHHOM TOKE;

X2 - KOTMYECTBO 3aMBIKAIOIINX KOHTAKTOB;

X3 - KOITMYECTBO Pa3MBIKAIONINX KOHTAKTOB;

X4 - ucnoHeHNE MPUCTABKU TIO CTETICHH 3aIUTHI:
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M - ncnoHeHue co creneHbio 3amuTel 1P20;

OtcyTcTBHE OYKBBI O3HAYAET MPUCTABKY CO cTeneHbo 3amuthl 1PO0;

X5 - kmumaruueckoe ucrnojiHeaue O, OM o I'OCT 15150-69;

4 - xateropus pazmenienus 4 mo 'OCT 15150-69;

X6 - HNcnosiHEeHHWE MO KOMMYTAIMOHHOW HM3HOCOCTOMKOCTH B PEXHUME HOp-
MaJIbHBIX KoMMyTaimii: A - 3 108 muknos; b - 1,6 108 nukios.

[Tpucrapka nmamstu I1I1JI-04 npespamaer PII cepun PILJI B aBycTabuiabHOE.
OHa COCTOUT M3 AIEKTPOMArHUTa U 3alleNIKH, KOTOpas MO3BOJISET YASPKUBATh KOH-
TaKTHYIO CHCTEMY peJjie BO BKIFOUEHHOM TOJIOKESHHUH TI0CIe 00€CTOYMBAHUS OOMOTKH
pene. [lpu mogave HampsoKeHUS HA OOMOTKY TPHUCTABKH MMAMSTH MPOUCXOIUT OCBO-
0oxxnenue 3amienku, U PII Bo3Bpamaercs B COCTOSTHUE, COOTBETCTBYIOIICE HAYaAIh-
HOMY COCTOSIHUIO OJfHOCTaOmipHOTO PIT.

Cmpykmypa MapKuposKu MAeHUMHbIX NycKamereti
CrpykTypa ycinoBHoro obo3nauenus [IMA
[IMA-X1 X2 X3 X4 X5 X6 X7 X8

[IMA o6o3HaueHue cepuu;

X1- mudpa, ykaspiBawlias BEJIUYUHY IyCKATeNs B 3aBUCUMOCTH OT HOMHU-
HanpHOTO TOKa: 3—40 A; 5— 100 A;4—-63 A, 80 A, 6160 A.

X2 uudpa, ykasbiBaroIias UCIOJHEHHUE IMyCKATes 110 Ha3HAYCHHUIO U HAJTUYHUIO
TEIJIOBOTO pEJie:

1 — HepeBepCUBHBIM, O€3 TEIIOBOIO PEIIE;

2 — HEpEBEPCHUBHBIH, C TEIIJIOBBIM peJie;

3 — pPEBEPCHUBHBIN C ANEKTPUICCKON OJIOKHUPOBKOM, O€3 TEIIJIOBOTO pejie;

4 — peBEepCHUBHBIN C AIEKTPUUECKON OJIOKUPOBKOM, C TETIIOBBIM pEJIE;

5 — PEBEPCUBHBIN C JIEKTPUUYECKON M MEXaHUUECKON OJOKHpOBKaMu, O€3 Tem-
JIOBOTO pEJe;

6 — peBepCUBHBIN C DIIEKTPUUECKON U MEXAaHHUUECKOU OJIOKUPOBKAMH, C TEILIO-
BBIM peJl€.

X3- mudpa, ykaspiBaroiasi UCIOJHEHHUE IyCKaTeNs MO CTEMEeHH 3alluThl U
HAJMYUIO KHOTIOK:

0 — crenens 3anuTel POO;

1 — crenens 3ammThl P40 6e3 KHOIOK;

2 — cTeneHb 3amuThl P54 0e3 KHOMOK;

3 — crenenb 3amuThl P40 ¢ kHonkamu «Ilyck» u «Ctomy;

4 — crenienb 3amuThl P54 ¢ kHonkamu «Ilyck» u «Ctomy.

X4 — ucnoIHEHUE IO POy TOKA IENH yIpaBieHus: | — MOCTOSIHHBIN,

2 — IepEMEHHBIH.

XS5 — OykBa, o003Havaronas MycKaTeau MOJECPHU3UPOBAHHOTO MCTIOJHEHUS —
«M».

X6 — ximmatnueckoe ucnonHenue mo 'OCT 15150-69.

X7— xateropus pazmernienus mo I'OCT 15150-69.

X8 — ucrojiHEeHUE Mo U3HOCocTolKocTH: A, b, B.
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Pucynok 22 — MarauTHsIi myckarenb cepun [IMA

CrpykTypa ycinoBHoro oboznauenus [IMJI
IIMJI-X1 X2 X3 X4 X5 X6 X7 X8
[IMJI - cepust 3IEKTPOMAarHuTHBIX ITyCKaTEIIeH;
X1 - BenmmumHa MmycKaTessi 10 HOMUHaIbHOMY TOKy; (1 - 10 (16) A; 2-25 A; 3 -
40 A;4-63(80) A;5-125A;6-160 A;7-250A).
X2 - UCTIOJHEHWE MarHUTHBIN MyCKaTedh M0 HA3HAYCHHWIO M HAJTMYUIO TETJIO-
BOT'O pere:

1- HEPEBEPCUBHBIN MarHUTHBIN MMycKaTeNb 0€3 TEIIOBOTO Pelie;
2- HEPEBEPCHUBHBIN MarHUTHBIN ITyCKATENb C TEIUIOBBIM PEJIE;
5 - PEBEpCUBHBIM MarHUTHBIN MycKaTelb 0€3 TEIUIOBOIO pejieé ¢ MEXaHU-

geckol OmokupoBkoi mis crenenu 3amuthl P00, 1P20 u ¢ snexkTpudeckoit m Mexa-
HUYECKOH OJIOKUpOBKaMH Jj1s cTenieHu 3amuThl 1P40, 1IP54;

6 - PEBEPCUBHBIA MATHUTHBIN MyCKAaTEb C TEIJIOBBIM PEJIE C JJICKTpUYE-
CKOM U MEXaHUYECKOU OJIOKUPOBKAMHU;
7 - MarHUTHBIM MYCKATEIh CO CXEMOW 3BE31a-TPEYrOJIbHUK CTEIECHU 3a-

muThl |P54 (MarHUTHBINA MycKaTenb i Tpex(a3HOro aCHHXPOHHOTO JIBUTaTess, B
IyCKOBOM TOJIOKEHUU KOTOPOTO OOMOTKH CTaTOpa COSAMHSIOTCS 3BE3/I0M, a B pado-
YeM TIOJIOKEHHUH - TPEYTOJILHUKOM).

X3 - WCMONMHEHWE MAarHUTHBIM MyCKaTelbh MO CTEMEHW 3alUThl U HATHYUIO
KHOIIOK YTPABJICHUSI U CUTHAJILHOM JIAMITBI:

0 - IPOO; 1 - IP54 6e3 kHOMOK; 2 - IP54 ¢ xHOnIKamu «Ilyck» n «Ctomy;

3 - IP54 ¢ xnonkamu «Ilyck», «CTom» U CUTHAJIBHOW JIaMIOM (M3roTaB-
JIMBAETCs TOJILKO Ha Hanpsbkenus 127, 220 u 380 B, 50 I'n);
4 - IP40 6e3 xnomok; 5 - IP40 ¢ knonkamu «Ilyck» u «Ctomy; 6 - IP20.

X4 - yyciio ¥ BUI KOHTAKTOB BCIIOMOTaTEILHOM [ENH:

0 - 13 (maTok 10 u 25 A), 13 + 1p (Ha Tok 40 u 63 A), nepeMEeHHbIN TOK;
1 - 1p (Ha Tokx 10 1 25 A), mepeMeHHBII TOK;

2 - 13 (Ha Tok 10, 25, 40 1 63 A), IepeMEeHHBIH TOK;

5 - 13 (#a 10 1 25 A), MOCTOSHHBIH TOK;

6 - 1p (Ha Tok 10 1 25 A), NOCTOSIHHBIH TOK).

X5 - celcMOCTONKOE UCTIOMHEHHE MAarHUTHBIN nmyckarens (C);

X6 - UCTIOJTHEHHE MarHUTHBIA MMyCKaTeNlb C KPEIJICHUEM Ha CTaHAapTHHIC pPeil-
xu P2-1 u P2-3;
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X7 - xmamatnaeckoe ucnoaHeHue (O) u kaTeropusi pazmenieHus (2, 4); X8 -
UCIIOJTHEHWE 110 KOMMYTAIIMOHHOW n3HOcocToikocTH (A, b, B)

ITyckarenu Ha Toku 10, 25, 40 u 63 A nomyckaroT yCTAHOBKY OJTHOM JOTOJIHU-
TeJbHOW KoHTakTHOM npucTtaBku [TKJI nnu naeBmonpucrasku [1BJI. HoMuHanbHbIN
TOK KOHTakTOB IpucTaBok [IBJI u curHanbHbIX KOHTaKkTOB myckareneit — 10 A. Ho-
MUHaJIBHBIA TOK KOHTAKTOB npucTaBok IIKJI — 16 A. IlpucrtaBku I1BJI umeror 1 3a-
MBbIKatOIuMi 1 1 pazMbikaromnii KOHTakTel, npructaBku [IKJI umeror 2 wim 4 KOHTaK-
Ta (MOTYT OBITh 3aMBIKAIOIUMHU U PA3MBIKAIOIIUMU).

Pucynoxk 23 — Marautsbiit myckatenb cepun [IMJI

Cmpyxkmypa ycnosnoeo ooozuavenus KII cepuu ITKJI
ITKJI-X1 X2 X3 X4 X5:
[TKJI - ycnoBHOE 0003HAYEHUE CEPHH;
X1 - konmuaecTBO 3aMbIKaroIux KOHTakToB (0; 1; 2; 4);
X2 - KOTUYECTBO pa3MbIKaromuX KOHTakToB (0; 1; 2; 4);
X3 - ICHIOJIHEHNE MPUCTABKU O CTEIIEHU 3AIUTHI;
M - ncnoHeHue co creneHbio 3amuTel 1P20;
OtcyrcTBHE OYKBBI O3HAYAET MPUCTABKY CO cTerneHbio 3ammThl 1POO0;
X4 - knumaruueckoe ucrnojiHenue O, OM o I'OCT 15150-69;
4 - xateropus pazmenienus 4 mo 'OCT 15150-69;
XS - UCHOJHEHWE MO0 KOMMYTAIMOHHOW HM3HOCOCTOMKOCTH B PEXUME HOP-
MaJIbHBIX KOMMYTALIUI:
A - 3 10 mukmnos; b - 1,6 108 uukos.

Konmaxmopwt manoecabapumnwvie cepuu KMH

ManorabapuTHble KOHTAKTOpPhl TNEPEMEHHOTO0 TOKa OOIIENPOMBIIIIIEHHOTO
npuMeHenus cepun KMU Ha Tok Harpysku oT 9 10 95 A npegna3HaveHsl 11 ycKa
ACUHXPOHHBIX 3JIEKTPOJABUTATENIEH C KOPOTKO3aMKHYTHIM POTOPOM Ha HAMpSKEHUE
1o 660 B. Bce ucrionHenus Ha TOK Harpy3ku 10 40 A UMEIOT OHY I'pYIILY 3aMbIKa-
IOIIMX WJIA Pa3MbIKAIOMIMX JOMOJHUTENIbHBIX KOHTakTOB. McmojHeHuss Ha TOK
Harpy3ku cBbiie 10 40 A - 1Be rpyniibl (3aMBIKAIONIYIO U pa3MbIKaronyo). KoHrak-
TOPBI MO3BOJISIIOT JUCTAHIIMOHHO YIPABISTH LEMSIMA OCBELIECHUS, KOMMYTUPOBATH
TpexdazHble KOHACHCATOPHBIC OaTaper U MEepBUYHBIE OOMOTKH TpeX(a3HbIX HU3KO-
BOJIBTHBIX TPAHC(OPMATOPOB.

KonTakTopsl cepun KMU npuMeHsroTCa B cCUCTEMAX YIIPABJIEHUS JIEHTOYHBI-
MU KOHBEWepaMu, KOMIpeccopa MH, HaCOCAMH, KOHIUIMOHEPAMH, TEIUIOBBIMU II€-
YaMmu, LENsIMU OCBELICHUS.

19



KonTaktopst KMU SBISIIOTCS 37IEKTPOMAarHUTHBIMU armnapaTaMy NEPEMEHHOTO
TOKAa, MAarHUTHBIE CUCTEMBbI KOTOPBIX Pa3AE€CHbl HA JBE YACTH: HEMOJABUKHYIO, dJa-
CTUYHO 3aKPEIJICHHYI0O B OCHOBAaHUM U3 IJIACTMACChl, U MOABMKHYIO C KOHTaKTaMu
JJ11 KOMMYTAIMK CUJIOBOM 1IETIH.

Pucynoxk 24 — xoHTakTopoB ManoradbaputHsix cepun KMU

CtpykTypa YCJIOBHOTO 0O0O3HAUYE€HMsSI KOHTAKTOPOB MaJIOrabapUTHBIX CEepUr

KMH
KMH-X1 X2 X3 X4

KMMU - koHTaKTOp MasiorabapuTHBIMI

X1 - rabapur (1-9,12,18A 2 -25,32A, 3 -40, 50A, 4 -65,80,95A)

X2 -ABYX3HAYHOE YHCJIO0 HOMHUHAJIBHBIA TOK kKateropuu AC-3, A (-9,12,18 2 -
25,32, 3 -40, 50, 4 -65,80,95)

M

X3 -ucnonHenue Koutakropa (1 -HepeBepcuBHbBIN 0€3 000JTO0UKH )

X4 -nonogHUTENbHbIE KOHTAKTHI (0-01MH 3aMbIKaromui, 1 -oAuH pa3MbIKaro-
IIUH, 2 - OJTUH 3aMBIKAIOIINI U OJUH Pa3MbIKAIOIIINN)

MarauTHsie MycKaTeau BHIOMPAIOT B 3aBUCUMOCTU OT YCJIOBHM OKpYyKarouien
Cpedbl U CXEMbI YIIPaBJIEHUS T10:

. HOMUHAJIBHOMY HaIPsKEHUIO;
. HOMUHAJIBHOMY TOKY;
. TOKY HarpeBaTelIbHOTO JIEMEHTA TEIIOBOIO PEIle;
. HaIPSKEHUIO BTATUBAIOIIEN KATYIIKH.
Usr 2Upyer
1)
by 2 Vi ver
(2)

rae Uyg, lyn - COOTBETCTBEHHO HOMUHAILHBIE 3HAaYeHUs HanpshkeHus (B) u To-
Ka (A) MarHUTHOTO ITyCKaTeJIs;

Ui yer luyer - COOTBETCTBEHHO HOMUHAJIbHBIE 3HaUEHMsI HanpsbkeHus (B) u Toka
(A) 25I€eKTPOYCTaHOBKHU.

[ToMHUMO 3IEKTPOMArHUTHBIX MyCKAaTENel MOTYT HUCIOIb30BaThCS U TUPUCTOP-
HbIHE TycKaTenu. VX MCMONb3yIOT B OTBETCTBEHHBIX CIIy4asix, BO B3PBIBOOMACHBIX
MIOMEILICHHUSIX.
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TupucTOpHBIA MycKaTeab PUCYHOK 25 COCTOMT M3 CHJIOBOTO OJIOKA, CXEMBI
ynpaByieHus, Oyioka 3amuthl b3 u ucrounuwka nuranus WII uemeit ynpapiieHHH.
[Ipu noxauve HanpsKEHUS B OTCYTCTBUE aBapUMHBIX COCTOSHUM TpaH3uctop VT ot-
kpoIT. [Ipn Haxkatuu kHonku SB1 monydaer nutanue karymika pene KV, KOHTakTbI
KOTOPOTO 3aMbIKAIOT ENb YIPABICHUS COOTBETCTBYIOIIUMHU THUpHUCTOpamu. Jlomy-
CTHM, YTO MocJe 3aMblkaHusg KoHTakTa KV:1 nosjoxuTenbHas MoTyBOJIHA HaIpshKe-
HUS CETH NpUJIOKeHa K anoay tupucropa VS1.Toraa Tok ynpaBieHus, OTIHPAIOLIUI
3TOT TUpHUCTOP, nporaeT yepe3 auoa VD1, konrakr KV 1, pesucrop R1, ynpasisto-
uii 3ekTpo Tupuctopa VS1 TuprucTop OTKpHIBAETCS M MPOMYCKAET TOK K MPUEM-
HUKY, a 1eNb ynpaBjeHus myHTupyercs. [Ipu nepexone Toka yepe3 Hyllb THPHU-
ctop VS1 3akpeiBaetcs. Chemyromas moayBOJIHA HANPSDKCHUST OYIET TOJIOKHUTEIh-
HOW ansi tupucrtopa VS2, Tok ympasineHus mnpotekaer uyepes VD2, R1, KV:1 u
YOPaBISAIOMUN 31eKTpox Tupuctopa VS2, a tupuctop VS2 oTkpbiBaerca. Takum
00pa3oM, K TOKOIPUEMHUKY IPOXOJUT TOK MPSIMOTO U OOPAaTHOTO HAIIPABJICHUIL.

AHaJIOTUYHO MpOTEKaeT mnpoiecc u B ¢azax A u C.

brok TokoBo# 3anmThl b3 Bo3aeiicTByeT Ha cxemy ymnpasienus pene KV, 3a-
nupast TpaH3ucTop VT NpH yBEIWYEHUH TOKA CBBILIE JIOMMYCTUMbIX 3HAYECHUH.

TupucropHsle myckaTenu 00JaJaloT CIAEAYIOIUMH MPEUMYLIECTBAMU TEPEe]
AJIEKTPOMAarHUTHBIMHU: OTCYTCTBHEM HCKpPOOOpa30BaHMs, BBICOKOW MEXaHUYECKOU
HNPOYHOCTHIO M CTOMKOCTBIO K BO3ACUCTBUIO BUOpALUi, IPOJOJDKUTEIBHBIM CPOKOM
CITyOBbI, OECIITyMHOCTBIO B paboTe, Majoil MOIIHOCTHIO yrpaBiieHus. HegoctaTok
TUPUCTOPHBIX MycKaTesel - 0oJpIasi CTOUMOCTb. [IpuMeHsITh UX 3PPEKTUBHO TaM,
/e UCHOJIB3YIOTCA B MOJHOM Mepe MX XOpPOIIME KAayecTBa: MPH OOJBIION 4acToTe
BKJIFOUEHH, B TOKapOOIMACHBIX MOMEIIECHUAX, MEPEIBUAKHBIX MAalllMHAX U T. M. B
CEIbCKOM XO3SMCTBE MCIONB3YIOTCs myckarenu cepwii [1T-16-380, I1T-40-380 Ha
HOMMHaJbHbIE TOKU 16 1 40 A.

L1 L2 L3

i) sa

L
un
.
: R1 R2
VD1 R3
VS1 KV1.1
N - 1 SB1 SB2
o Vs
VD2 . D
|
HATPYA3K VD3 KV2

Pucynox 25 — Cxema TUpUCTOPHOTO MarHUTHOTO Iyckarens cepur [IMA

B cocTaB MarHUTHOTO IyCKaTelsi MOXKET BXOJUTh TEIJIOBOE PEIIE.
Bo Bpewms skcmutyaTaiiuu SHEpreTHueckoro o00py10BaHUSI HA HETO MOCTOSHHO
BO3JICMCTBYIOT TOKOBBIE IEPETPY3KHU, CHUKAIOIIUE JOJITOBEYHOCTh. 3allIUTON B TAKUX
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CUTYyallUsIX CIYKHUT TEIJIOBOE pejie IJIA JIEKTPOJBUIaTelis, OTKIIOYAIOIIEE IEKTPO-
CHa0XKeHHE NMPU BOZHUKHOBEHUHU HECTAHAAPTHBIX OOCTOSITENIbCTB.

DNEeKTPOTEIUIOBbIE pesie MpeAHa3HAYEHBl IS TNPEIOTBpallleHus] BbIXOJA W3
CTpOsl AJIEKTPONPUEMHHUKOB OT IMEPErpy30K IO IMOKa3aTessiM padodero Toka, B pe-
3yJbTaTe KOTOPBIX MPOMCXOJUT MPEBBIIICHUE HOPMATUBHBIX MOKazareied paboueit
TeMIiepaTypbl nocieauux. JIro0oi 3JIeKTpUUeCKuil JBUraTesib UMEET HOMUHAIBHBIM
pabouuit Tok. Kputrueckoe MpeBbIIeHHE dTONH TEXHUYECKONW XapaKTEpPUCTUKHU B Te-
YEHUE JITTUTEILHOIO BPEMEHHU MPUBEAET K MEPErpeBy 0OMOTOK CHUIIOBOM YCTaHOBKH,
pa3pyLICHUIO U30JSILIMOHHOTO CJIOS U BBIXOAY U3 CTPOSI MOTOPA B LIEJIOM.

TemnoBbie pesie BcexX BUIOB UMEIOT aHAJOTUYHOE yCcTpoicTBO. Hambomnee Baxk-
HBI 3JIEMEHT JF000T0 M3 HUX - YYBCTBUTEIbHAS OMMETAINTNYCCKAS TJIACTHHA.

3HadeHHE TOKA CpabaThIBAaHUS HAXOIUTCS O] BIMSHUEM TEMIIEPATYPHBIX I10-
KazaTesneil cpepl, B KOTOpoi paboTaeT pene. Poct TeMnepaTypbl yMEHbIIAET BpEMsI
cpabaTbIBaHUS.

UToOBI 3TO BIMSHUE CBECTH K MUHHUMYMY, pa3pabOTUMKH yCTPOIMCTB BhIOHMpa-
I0T KaK MOXKHO OoJiblllyt0 Temmeparypy oumetaia. C 9TO#l Ke IeJIbI0 HEKOTOPhIE
pese cHa0XaroT JOTOTHUTEIHLHOM KOMIIEHCAIITMOHHOMN TIIaCTHHOM.

B KOHCTpYKIIMIO pesie 3aJI05KEH MEXaHU3M YCKOPEHUS cpabaThIBaHUS MPU Pe3-
KHUX MEperpy3Kax, 4To JaeT BO3MOKHOCTh NMPAKTUUYECKU UCKIIIOUUTH BBIXOJ] U3 CTPOS
3aIUAIAEMOTO JJIEKTPOJABUTATENS TIPU BHE3AMMHOM 3aKJIMHUBAHUM POTOpA WU pas-
PYIICHUH TIOMITUITHUKOB. Bce WCTHOMHEHUs pejie UMEIOT PETYJIMPOBAHHE IO TOKY
cpabaThIBaHUs, YTO JAET BO3MOYKHOCTh TOYHO BBICTABUTH YCTABKY IT0J] KOHKPETHOTO
MOTPeOUTENS (JIEKTPONPUBO/I, TEXHOJIOTHYECKAS] YCTAHOBKA U T.11.).

Jlnst obGecrieueHust 3alUThl AIEKTPUUYECKUX ABUTATENEH U APYroro o0opyaoBa-
HUSI OT TIEPErpy30K MIUPOKO UCIOJIB3YIOTCS YCTPOUCTBA ¢ OMMETATUIMYECKUMU DJIe-
MEHTaMUu. ITU PUOOPHI pabOTaIOT B COOTBETCTBUU C 3aKOHOM (DU3UKHU, ONMHUCAHHBIM
yueHnbiMu [[xoyrnem u Jlenne B 19 Beke 1 onmpenesnstonuM 3aBUCUMOCTD BBIJIETIEHHO-
ro TerJia OT CHJIBI TOKa Ha KOHKPETHOM y4YacTKe dJIeKTpudeckoit nenu. UMeHHo 3To
3aKOH SIBJISICTCS ONPESIISIONIMM B paboTe JIEKTPOTEIIIOBOTO pene (pacuenurens). B
COCTaBe KOHCTPYKIIUU TIPHOOpa MMEETCS CIupalib, KOTOpas SIBISETCS W3IIydaresieM
teria. HemocpeacTBeHHO psoM ¢ HEW MOHTHpYETCS OMMeTaTM4ecKas IIacTHHA,
pearupyromias Ha u3JydaeMoe TEIlo.

Jaryus

r Craas

Harpep Oxnaxaenne

Pucynox 26 — buMmeranudeckue miacTHHBI
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TepMmo-tuiactunbl b (M MeTamiMueckue MIACTUHBI) U3TOTOBJICHBI U3 JABYX Me-
TaNIMYECKUX CIJIAaBOB C PA3JIMYHOM TEIUIONPOBOJIHOCTHIO, KOTOpbIE MpPH Harpe-
BE/OXJIAKJIEHUU MEHSAIOT CBOIO I€OMETPHIO. JTO CBOMCTBO OMMETANIMYECKHUX 3Jie-
MEHTOB 3aJI0)KEHO B NPHUHIMN (DYHKIIMOHMPOBAHUS TEIIOBOro pacuenutens. [Ipu
T000M YBENMYEHUU WJIM YMEHBIICHUM TOKA HAarpy3KH, HarpeBaTelIbHbIEC JIEMEHTHI
U3MEHSIOT TeMIIepaTypy, TeM CaMbIM pa0ouMe IJIACTUHBI MEHSIOT CBOE MPOCTpaH-
CTBEHHOE PACIOJIOKEHWE U MEXAHMYECKH BO3ACHCTBYIOT Ha TOJKATEIb, KOTOPBINA
pa3MbIKaeT WK 3aMbIKA€T KOHTAKTHBIE TPYMHIBI TEpMOpeNe, MOAKIIOUECHHbIE K 00-
MoTkam marHutHoro mnyckarens (MII). Ilyckarens gBurarens cpabaThiBaeT U OT-
KJIIOYaeT HArpy3Ky OT d3JeKTpuueckoil cetu. CTaHgapTHasi KOHCTPYKIHS 3JIEKTPO-
TEIJIOBOr'O peJie MPEICTaB/IEHa HA PUCYHKE 27.

Pucynok 27 — Cxema TeIioBoro peine

1-HarpeBaTeNbHBIN JIEMEHT

2 -OMMeTaInyecKas ImiacTuHa

3-BUHT

4-3amienka

S-pbryar

6npyxuHa

7-KHOTIKa BO3BpaTa

8-IMoABMKHBII KOHTAKT

Cocrout npubop U3 KOpIiyca, HUXPOMOBOIO HarpeBaTeis, OMMETATHYeCKOM
TUTACTHHBI, 3aIIE]IKW, BUHTA, pblyara, MoJABM)KHOTO0 KOHTAaKTa M KHOTIKY BO3Bpara (+)

[Tox nevicTBHEM MPOTEKAIOIIETO TOKA OMMETAITMYeCcKas MIacTHHA HarpeBaeT-
Csl M TPOTruOaeTcsi B CTOPOHY METal1a, UMEIOLIEr0 MEHBIINN KO3 PUIUEHT TEII0BO-
ro pacmmpeHus. YeM OObIIHi TOK OyIeT MpOTEKaTh Yepe3 INIACTHHY, TEM CHIIBHEE
OHa OyJIeT TPeThCs W MPOrudaThCs, TeM OBICTpee cpaboTaeT 3aluTa U OTKIIOUUT
HarpysKy.

JlomycTrM, 9TO 3JEKTPOABUTATENb MOAKIIOUYCH Yepe3 TETUIOBOE pelie U pado-
TaeT B HOPMAJIBHOM pekuMe. B TIepBbIii MOMEHT BpEMEHH paOOTHI DJICKTPOABUTATEIIS
Yyepe3 TUIACTUHBI TeYeT HOMUHAIBHBIN TOK Harpy3KH, U OHU HarpeBaroTcs 10 pabodeit
TEMIIepaTyphl, KOTOPasi HE BBI3BIBACT MX U3THO.

[To xakoii-To MpUYKUHE TOK HATPY3KHU JIEKTPOIBUTATEINS CTAJl YBEIMUYUBATHCS U
4yepe3 IUTACTHHBI TMOTEK TOK BBHIINIE HOMHUHAJIBHOTO. [I7acTHMHBI HAYHYT CHIIbHEE
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IPEThCsl M TPOTUOAThCS, YTO MPHUBEIET B JIBI)KCHHE TOJBIKHYIO CHCTEMY M OHA,
BO3JICHCTBYS Ha JIOMOJHUTEIbHBIE KOHTAKTHI pene (95 — 96), 00ecTOUUT MarHUTHBIH
nyckatenb. [1o Mepe ocThIBaHUS MIIACTUHBI BEPHYTCS B UCXO/IHOE MOJIOKEHUE U KOH-
TakThl pene (95 — 96) 3aMkHyTCa. MarHuTHBIN MyckaTeNnb oniTh OyAeT TOTOB K 3a-
MYCKY 3JIEKTPOABUTATEIIS.

B 3aBucMMOCTH OT BENWYMHBI MPOTEKAIOMIETO TOKAa B pejie MpeaycCMOTpeHa
ycTaBKa cpabaThIBaHUS MO TOKY, BIUSIONIAs HA CHITy M3TH0a MIIACTUHBI U PETYIIUpPY-
OILIast [IOBOPOTHBIM PETYJIATOPOM, PACIIOJIOKEHHBIM Ha MTAHEIHU YIIPABJIEHUS pelie.

e
£ UrHdukamop
_—

SeSana Ty

Pucynox 28 — TemnoBoe pene

[ToMMMO MNOBOPOTHOTO PErYyJATOpa HA TMAHENIW YIPABJICHUS PACHOJIOKEHA
kHonka «TEST», nmpenHazHaueHHas! A1 UMHUTAIUU cpaOaThIBaHUS 3allUTHI pejie U
MIPOBEPKH €ro padOTOCTIOCOOHOCTHU JIO0 BKIIIOUEHUS B CXEMY.

«naukatop» HHOOPMUPYET O TEKYIIEM COCTOSIHUU peEJIe.

Knonkoit «STOP» obGecTounBaeTcsi MArHUTHBIM MyCKaTeJb, HO KaK B CJIy4ae C
kHonkoi « TEST», koHTakThl (97 — 98) HE 3aMBIKAIOTCS, a OCTAIOTCS B PA30OMKHYTOM
coctosauu. M xorna Bel Oynere 3a7eiicTBOBATh 3TH KOHTAKTHI B CXEME CUTHAIIU3a-
LU, TO YYUTHIBANTE ITOT MOMEHT.

DNEKTPOTEIIIOBOE peie MOKET padoTaTh B PyYHOM HJIM aBTOMAaTUYECKOM pe-
*KuMe (TI0 YMOJTYaHUIO CTOUT aBTOMATHYECKUN PEKUM).

Jlst mepeBojia B pyqHOM peKUM HEOOXO0UMO TTOBEPHYThH MOBOPOTHYIO KHOTIKY
«RESET» npoTuB 4acoBOi CTPEIKH, PU 3TOM KHOMKA CJIErKa MPUIIOJTHUMAETCSI.

CylecTBYIOIIME TUITBI YCTPONCTB

Knacc TemnoBsix pene BkiodaeT Heckoiabko BUnos: TPH, PTJI, TPII, PTH,
PTT.

[IpuMeHeHue Kax10ro 00yCIOBIEHO 0COOCHHOCTSIMU KOHCTPYKITUH.

ToxoBoe pene aByxdaznoe (TPH), ncrnonb3ytoT B OCHOBHOM JJisl 3JIEKTPO3a-
IIUTHI JIBUTATEJIe aCUHXPOHHBIX, UMEIOIIUX KOPOTKO3aMKHYTHIA poTop. Kak npasu-
710, OHU paboTaroT OT cetu ¢ HomuHaiIoM 70 500 B, wactoroit 50 I'm.

OcHarieHo pene pydyHbIM MEXaHU3MOM YIIpaBJEHUS KOHTakTamu. ['abapuThl
TPH naroT BO3MOXKHOCTh BCTPANBATh UX B KOMIUIEKTHBIE YCTPOKUCTBA KaK 3aKPBITOTO,

24



TaK U OTKPBITOrO THMA CTAHIUI, KOOPIAWHUPYIOUINX paboTy mpuBoJ0B. DYHKIUIO
3amuThl OT K3 OHU HE BBINOIHSIOT U CaMU HYKAAI0TCS B HEW.

Pene TPII umeroT MexaHu3M, YCTOWUYMBBIA K BUOpAIIUSIM, yAapOIIPOYHBIA KOP-
nyc. Pa3paboTanbl a1 oXpaHbl aCHHXPOHHBIX TpeX(]a3HbIX ABUTATENEH, (PYHKIUO-
HUPYIOIIUX B YCIOBUAX OOJBIIUX MEXaHUYECKUX HArpy30K.

PaccuuTanbsl OHM HAa MakCHUMaJbHbIK TOK 70 600 A U HaNpsHKEHHE MAaKCUMYM
500 B, a B nensax ¢ nocTossHHbIM TOKoM — 440 B. ABTOMaTnka HEUYBCTBUTEJIbHA K
BHEIIHEH TeMIiepatype u cpadaThIBaeT TOT/Aa, Koraa nokasatens npessimaeT 200°C.

YcrpoiictBa PTJI — Tpexdasnbie, KpoMe 3alIUTHI JBUTATENsI OT MEPETPy30K,
MPEAOXPAHSIOT OT 3aKIMHUBAaHUSA poTOp. OHHU CTPaxyroT €ro OT MOJOMOK B Cllydae
nepexoca (a3, mpu 3aTsHKHOM ITYCKE.

Pa6orator aBToHOMHO ¢ kiemMmHukamu KPJI u B Moaudukaimy ¢ MarHuTHBIM
nyckareneM [IMJI. TokoBblii pabounii mpomexyTok — ot 0,10 1o 86 A.

PTT — 3ammimaer aCHHXpPOHHBIE JBUTATENM OT TOKOBBIX OpPOCKOB, MEpekoca
¢a3, 3aKIMHUBAHUS U JPYTUX HEIITAaTHBIX CUTyalui. Mcnonb3yercs u Kak caMOCTO-
ATENbHBIN puOop, U B BUE BCTpoiiku B myckarenu [IMA, TIME.

Wznenue tpexdaznoe PTU nageneno temu ke GyHKIMUSIMH, YTO U TPEIbITY-
1iee, HO UcroJib3yercsa B Moaudukaimu ¢ myckarensmu KTM u KMU.

ba3oBbIMU JaHHBIMH YCTPOMCTBA, 3aIIUIIAIOLIETO IBUTATENb, SIBJISIOTCS:

1. BeIcTposielicTBHE KOHTAKTOB B 3aBUCMMOCTH OT ITapaMETPOB TOKa — Bpe-
MATOKOBBIN ITOKa3aTENb.

2. Pabounii Tok, mpu kotopom TII cpabGaTriBaer.

3. [IpenenbHbIE TOKOBBIE PETYIHPOBKH ycTaBKM. Bo Bcex mpuOopax, BbI-

MyCKaeMbIX Pa3HbIMHU MPOU3BOAUTEISIMH, ITOT MapaMeTp OTINYACTCS HE3HAUUTEIIh-
HO. [IpeBbiienne HomuHana Ha 20% Bieder 3a cobol cpabaThiBaHHe pUOOpa MU-
HYT 4epes 25.

4, HomunanbHas BenuunHa TOKa paboyelt OMMETATITMYECKON IJIACTHUHBI.
Hmeetcs B BUAY 3Hau€HUE, IPU MPEBBIIIEHUH KOTOPOTO pelie HEe OTKIIIYaeTcs He-
MEJIEHHO.

5. ToxoBBI TUarna3oH, B KOTOPOM cpabaThIBaeT pee.

[Tpu BBIOOpE TEIIIOBOTO peie ClelyeT PYKOBOACTBOBATHCS HOMHHAIBHBIM TO-
KOM Harpy3ku (Kak MpaBWJIO, 3TO AJIEKTpoJBHUraresb). OOBIMHO TOK TEpMOpENe Ha
20-30% Gosbllie YeM HOMHUHAJIBHBIN TOK JIBUTATENsl, TaK Kak peiie cpadaThIBacT B Te-
yeHue 20 MUHYT, €CIM TOK Bbllle padoudero 3Hadenus B 1,2-1,3 paza. Heooxomumo
YUUTBHIBaTh U BPEMsl HarpeBa, Tak Kak MPH KPaTKOBPEMEHHOW MEperpy3Ke, HarpeBa-
€TCsI TOIBbKO OOMOTKA JBUTATEJIS, a TIPH JOJITOBPEMEHHON — BECh KOPITYC HETHKOM.

HomuHanbpHBI TOK TEMJIOBOTO pejie BBHIOMPAIOT HMCXOAS W3 HOMHUHAJIBHOM
Harpy3KH 3JIeKTpoaBuraress. BeiOpaHHbIi TOK TerioBoro peine cocrasser (1,2—-1,3)
HOMMHAJIFHOTO 3HAYEHUS TOKa DJIEKTPOJBUTATENs (TOKa HArpy3Ku), T. €. TEIJIOBOE
pene cpabateiBaeT npu 20—-30% neperpyske B TeueHue 20 MUHYT:

| >(1,2...1,3)l

HOM.M. D. HOM.08.

[Ipu BBIOOpE TEIIOBOTO pEie C PErYIUPYEMbIM TOKOM CpadaThiBaHUSI HEOOXO-
JUMO CTPEMUTHCSI K TOMY, YTOOBI TOK YCTaBKM HAaXOJWJICS B LIEHTPE AMarna3zoHa pery-
JUPOBAHUS.
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[Tpu BeIOOpE TEIIIOBBIX pelie MPEeANOUYTUTENbHEE BHIOMPATh TPEXIIOIIOCHOE Pe-
ne cepuun PTJI, a mpu 6onbpmux Tokax — 3 ogHONOMIOCHBIX pene cepuu PTT.

[TocTosiHHAasE BpEMEHHU HArpeBa 3JIEKTPOJBHUIATElNs 3aBUCUT OT JJIUTEIBHOCTH
TOKOBOW Tmeperpy3ku. IIpu KpaTKOBpeMEHHON NEperpy3ke B HAarpeBe Yy4dacTBYET
TOJIbKO OOMOTKA 3JIEKTPOABUTATEIIS U MOCTOSIHHAs HarpeBa 5—10 MUHYT.

[Ipu nnuTenpHOM IEeperpy3ke B HarpeBe y4acTBYET BCS Macca BJIEKTPOJBHIaA-
Tenst U noctosiHHa HarpeBa 40—60 munyT. [l03TOMY IprMEHEHHE TEIIOBBIX pelie 1ie-
Jeco00pa3Ho JIMIIb TOTAA, KOTJa JJINTEIbHOCTh BKIFOUEHUS MpeBbIaeT 30 MUHYT.

OcHOBHBIE TapaMeTPhl TEIUIOBBIX Pelie

1. Homunanenseiii Tok. [lpu onpenenennom 3nauennu TP He cpabaThiBaet
B T€YEHUE JUIUTEILHOTO TPOMEKYTKa BpeMeHH. B TO ke BpeMs PEBbIIIEHUE JINMHUTA
HE IPUBOAUT K HE3aMEINTEIILHOMY OTKIIOYEHHIO enu. Hanpumep, ecnu 3HadeHne
6ompiie HomuHaNBEHOTO Ha 20 %, To TP cpabortaet nmpumepHo yepe3 20-30 MUHYT.

2. Homunansnoe HanpsbkeHue. OOBIYHO OBITOBBIE MOJIETH MPEIHA3HAYCHBI
JUTSL DKCIUTyaTalui B 0JHO(MA3HBIX ceTsx nepemeHHoro Ttoka (220 Bonbt u 50 I'm).
[Ipu 5TOM BBITYCKAIOTCS U MPOMBIILICHHBIE TEIJIOBBIE pelie, KOTOPbIe MOTYT OBITh
paccyUTaHbl HA UCIIOJI30BAaHUE B TPEX(A3HBIX CETSX.

3. DKCIUTyaTallMOHHBIE YCIIOBHS.

Kareropusi pasMmellieHHs TEIUIOBBIX PEJIE OIPEAENAeTCS B COOTBETCTBUU C
HopMamu ['OCT 15150. CrangapT ONMCHIBAET BO3MOXKHBIE TEMIIEpPATypHBIE 3HAUYEC-
HUS U YPOBEHb BIAXXHOCTH, a TAKXKE YCTOMYMBOCTH MPUOOpa K BUOpaLUAM, yaapam,
B3PBIBOOITACHBIM I'a3aM.

4, ['panuiia cpabaTbIBaHMsI TEIJIOBOTO PEJIE.
5. KomnnyecTBo 1 BU TONOJHUTEIbHBIX KOHTAKTOB YIIPaBJICHUS.
6. UyBCTBUTENIBHOCTH K MEepeKocy (Pas.

Cmpyxkmypa ycinosnozo obozunadenus peie cepuu PTJL

PTJI-X1 XXX2 X3 X4 X5 X6 4:

PTJI - 6ykBeHHOE 0003HAUCHHE CEPHUH PEJIe;

X1 - mudpa, 0603HaUarOIIasi HOMUHAJIBHBIN TOK pefie

1 - ucnonHenue Ha TOKU 10 25A; 2 - UCIIOJIHEHUE HA TOKH 40 93A;

XXX2 - urdpsl, 0003HaYAIONIKME UATA30H TOKOB YCTaBKH

X3 - UCnoIHEHUE peJie ¢ YMEHBIIEHHBIMU rabapUTHBIMU pa3MepaMHu:

J1 - OykBa, ob6o3Havaromas ucroianenue pene PTJI-2000 nis ycTaHOBKH ¢ Mar-
HUTHBIMU TTyckatessimu [IMJI-4160M, 1IMJ1-4560/1M;

K - 6ykBa, o6o3nauvaromas ucnondenue peuae PTJI-2000 ais ycTaHOBKH ¢ Mar-
HUTHbIMU ITyckaTensmu [IMJI-3000/;

M - OykBa, o003HaYaroIas UCTIOJHEHHUE peJie CO CTENEHbIO 3alllUThl KOHTAKT-
HbIX 3akuMoB [P20 mo 'OCT 14255-69;

X4 - cioco6 Bo3Bpata pene: 1 - pydHoii BO3BpaT; 2 - CaMOBO3BpaT;

X5 - knacc pacueruienus: B - kiacc pacuerienust 10, orcyTcTBUEe OyKBHI -
kiacc pacuerieHus 10A;

X6 - knumaruueckoe ucrojiHenue O, OM mo I'OCT 15150-69;

4 - xareropus pazmemenns 4 mo 'OCT 15150-69.
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Pucynok 29 — Temnooro pene PTJI

Cepust PTJI-M2 nepekpsiBaeT quamna3on TokoB 0,1-93 A u umeer 21 ucnosnne-
HUE.

CrtpykTypa ycioBHOro ob6o3Hauenus pene cepuu PTT.

PTT-X1 X2 X3 X4 X5 X6:

PTT - pesne a5eKTpOTEIIIOBOE TOKOBOE

X1- mudpa, onpenensronias TAM pelie MO BEJIMYWHE HOMUHAIBLHOTO TOKa 3 —
rncrnojiHeHue Ha Toku: 50 A; 63 A; 80 A; 100 A; 125 A; 160 A.

X2 - nudpa, onpenensionias crnocod yCTaHOBKHU pelie:

1 — ucnosiHeHUE JJ1s1 UHAUBUIYaTbHON YCTaHOBKH;

2 — MICTIOJTHEHWE TSI KOMIUICKTAITUH C TIYCKATEeIISIMU CEpUN

X3- uudpa, onpeaenstonias UCIIOJIHEHUE Pelle M0 poay KOHTAKTOB BCIIOMOTa-
TEJIbHOM LETIH:

1 — ucroHEHUE ¢ OJTHUM Pa3MBIKAIOIIUM KOHTAKTOM, OTCYTCTBHUE IU(PPHI 000-
3HAYaeT UCIIOJIHEHHE PeJie C MEePEKIIOYaIOIIUM KOHTAKTOM;

X4 - OykBa, onpenenstonas UCTIOTHEHUE pelie TOHMKEHHON WHEPILIMOHHOCTH

X35 - KIMMAaTUYECKOE UCITOJTHEHUE

X6 -xkareropusi pa3melieHus

IIpeumywecmesa pene PTJI-M u PTJI-M2:

- pene (GUKCUPYIOTCS C TOMOIIBIO CHEHHUATBHOTO BBICTYNA U KECTKHUX
BBIBOJIOB CHUJIOBOTO MPUCOEIMHEHUS HerocpeacTBeHHO MIT;

- CEpHH BBINIOJHEHBI B ABYX radapurax: radaput 1 creikyercs ¢ MII ce-
puu [IMJI Ha Tok no 25 A, rabaput 2 - ns1 MII Ha Tok ot 40-95A;

- HAJIMYUE ABYX TPYII CBOOOTHBIX KOHTaKToB: 95-96 - Ha pa3MbIkaHue,
97-98 - Ha 3aMBIKaHHE;

- JIBa peKMMa BO3BpaTa ME€XaHHU3Ma pejie B MCXOJHOE COCTOSIHHUE TOCIIe
OCTBIBaHMSI TEPMOOMMETAIUTMYECKUX HarpeBaTeliel: pyqHOU KHomkou «Reset», as-
TOMATUYECKUM;

- Haju4re MexaHusMa yckopenus Ha 40 % cpabaTbiBaHus TTpU OOJIBIIMX
TOKaxX Meperpy3ku Wiu nepexoce ¢as ¢ 3JieMeHTaM1 TEPMOKOMIICHCAIIUH;

- BO3MOKHOCTh TUIOMOUPOBAHHS peJie Tocie HACTPOWKH Mo pabodue
napaMmeTpbl 3alUIIaeMOro 000py10BaHHUS.

Ilpeumywecmea pene cepuu PTILY:

- pesie UMEIOT BCTPOCHHYIO 3alIUTy OT OOpbIBa WM Tpomnaganus ¢asbl,
3aKJIMHUBAHUS POTOPA B BUJIE MEXaHUUYECKON CUCTEMBI «KOPOMBICEI»;
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- pere UMEIOT JBa pekruMa: pydyHoH (B3BOJ pelie MO HaXKATUIO KHOIKH) U
ABTOMATUYECKUN (CaMOTIPOU3BOJILHBIN B3BOJI PEJI€ MOCIE OCThIBAHUSI OMMETaUTNYe-
CKHX IJIACTHH);

- B pene ecth GyHKnus «TectupoBanme» (MMHUTANMS CpaOATHIBAHHS Te-
IIJIOBOTO pelie 0e3 meperpy3Ku);

- TOKOBBIE YCTaBKHU BBICTABIISIIOTCS IOBOPOTOM AUCKA. [[MCK 3aKpbIBaeTCs
IPO3PAaYHON KPBILIKON, KOTOpasi MOKET ObITh OIJIOMOMPOBAHA;

- pene PTII1Y-PTJI3Y umer0oT mOABHKHBIE KOHTAKTHBIE BBIBOJIBI, YTO
MO3BOJISIET JIETKO MOJKIIIOYaTh UX K pasHbiM Tunopazmepam MII tuna [IMY09-95
0€3 UCIOJIb30BaHUs JOMOIHUTEIIbHBIX HHCTPYMEHTOB;

- pene PTJI4Y kpenurtcsi OTAEIBHO OT KOHTAKTOpA. DJIEKTPUYECKOE CO-
€IMHEHHE OCYIIECTBIIAECTCS C TOMOIIBIO MPOBOIOB.

Cxembl 6KIIOYEHUS MACHUMHBIX Ny CKameneu

MarHuTHbIl ITyCKaTeap MPUMEHSETCA NPEUMYIIECTBEHHO Ul OPraHU3ALUN
0e301acHOro MOAKIIYEHUS (M yIpaBieHus) TpexXPpa3HbIMU 3JIEKTPONPUEMHUKAMU, B
YaCTHOCTHU aCMHXPOHHBIMU Tpex(ha3HbIMH 3eKTpoBHUrarensimu. [loatomy paccmor-
PUM BapuaHThI padOThI CXEMbI IPH PA3JIMYHBIX YCIOBUAX.

CyTb cxeMmbl noakmoueHus aoooro MII cBonuTes K ynpaBiIeHUIO MHUTAHUEM
ero katymku. 3BectHo, 4To cpabarbiBanue U oTkiatoueHue MII (BTaruBanue u Bo3-
BpaT CUJIOBBIX KOHTAKTOB) IPOMCXOJUT 3aMBIKAHUEM M PA3MBIKAHHUEM LIETIN TUTAHUS
KaTyLIKH.

CxeMa MOAKIIOYEHUS MAarHUTHOTO ITyCKaTeds C KaTyILIKOM YINpaBJICHHs Ha
Hanpsbkenne 220 B npuBenena Ha pucysnke 30.
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Pucynok 30 — IIpunnunuanbHas 3JIeKTPOHHAS cXeMa MOAKI0YEHUS] MArHUTHOTO
mycKaTens ¢ KaTymkoi Ha220B
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[Tutanue Ha KaTymKy MaroutHoro nyckarens KM1 moctynaer yepe3 KOHTaK-
ThI TIOCJIEIOBATENIBHO BKJIIOUEHHBIX B €€ 1enb KHONKU «Ilyck» - SB2, «Cton» SB1 u
koHTakThl TemioBoro pene KK1.1. Ilpu Haxkatnn Ha kHONKY «Ilyck» €€ KOHTaKThI
3aMBIKAIOTCA M MUTAHUE Ha KaTYIIKy MOocTynaeT mo menu, N 3aMKHyTbhle KOHTaKThI
kHonku «Crom» SBI1, knonky «Ilyck» - SB2, karymky myckarens MII1, nyneBoit
npoBoj L3. CepieyHUK MarHUTHOTO MyCKaTels MPUTATUBAET SIKOPb, 3aMbIKasi CHIIO-
BbIe MOJIBMKHBIE KOHTaKThl KM1.1...1.3 u 6nokupoBounsiii KM1.4 Ha Harpysky mo-
JaeTCs HapsHKEHUE.

[Tpu ormyckanuu kHOTKHM «Ilyck» SB2 mens KaTymiku HE pa3phIBAeTCs, TaK
Kak mapamuiensHo SB2 BximoueH 6y0k-koHTakT KM1.4 ¢ 3aMKHYTBHIMH KOHTaKTaMu
(SIKOph MAarHUTHOTO TYCKATeJNIs BTAHYT) - (ha3Hoe HampstkeHue L3 Ha kaTtymky OyaeT
MOCTyNaTh YEPE3 HUX.

Haxxatuem kHonku «Ctom» SB1 nens nuranus karymku KM1 paspsiBaetcs,
MPOUCXOIUT BO3BpAT IPYMIIbI MOABMKHBIX KOHTakKTOB KM1.1...1.3 B ucxonHoe co-
CTOSIHME W Harpy3ka, TakuMm o0pa3oM, oka3bIBaeTcsi obectoueHHOU. To ke camoe
MPOUCXOJUT MPU TOKOBOWM MEPETPY3KE ANEKTPOABUTATENSL, HA HArPEBATEIbHBIX dJIe-
MeHTax temioBoro peine KKI1 Boiaensiercss JOMOMHUTENbHAS TEIIOBAas YHEPTHS, KO-
TOpas MPUBOJUT K cpabaThIBAHUIO pa3MbIKalOIIero kKoHtakra reriosoro peie KKI1.1,
npephiBas, B JaHHOM ciydae Houib N, muTatonuit katymky KM1 MarauTHOro mycka-
TEJIS.

Cxema noAKIIIOYEHNsS] MATHUTHOTO ITycKaTels ¢ karymkod Ha 380 B npusene-
Ha Ha pucyHke 31.

Paznmuuuns stux aByx cxem noakiroueHuss MII cocTosT Jvilb B NMUTAIOIIEM
HaIpsOKEHUU KaTylkud. B mepBoM ciywae, npu noxakmodennn MII ¢ paGounm
HarnpspbkeHueM katymku 220 B, nis ee nutaHus ObUIM MCHOJIB30BaHbI HOMb U (ha3a
L3, Bo BTOpOM - aBe muTatomue $as3nr L2 u L3.
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Pucynok 31 — IlpunnunuanbHas 3JIeKTPOHHAS] CXeMa MOJKII0YEHHS] MarHUTHOTO
IycKaress ¢ KaTtyukoil Ha 380 B
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Hepenko, B mpoiiecce KCITyaTalluu 3JIEKTPOOOOPYI0BaHHUS BOZHUKAET HE0O0-
XOJIMMOCTh YIPABJIATH C IBYX U Ooisiee mecT. Takas ¢yHKIUA, ciocod yrnpaBieHUs
HamOoJee yacTo ObIBaeT BOCTPEOOBAH Ha MPOU3BOACTBE U MOXKET OBITh CBSI3aH C OCO-
OEHHOCTSIMH MPOIECCOB MPOU3BOJICTBA.

B kadecTBe mprmepa MOYKHO NPUBECTU DJIEKTPOJIBUTATENb, YIPABISEMBINA C
IBYX MECT ABYMs KHOIIOYHBIMHM MIOCTAMU KOHBEHEP BEHTWISILUA U T.1.

Cxema MOAKIIOUEHUS DJIEKTPOJIBUTATEINS, YIPABISEMOr0 C JABYX MECT Majo
YeM OTJIMYAETCS OT CTAaHJAPTHOW CXEMbl MOJKIIFOUYEHHS JIBUTaTessl, YNpPaBIsi€eMOro
oHUM TTocToM. OCOOEHHOCTh TaKOW CXEMBbI B TOM, YTO KHOMKH «CTOM» BKIIIOYAIOTCS
MIOCJIEIOBATENbHO, 8 KHONKH «Ilyck» mapaiiensHo.

Taxkast cxema nmpuBeieHa Ha pUCYHKE 32.

[Ipu BritoyeHun onHOU U3 KHoMOK (SB2, SB4) nampsixeHue mpoxojs depes
kHonku SB1 m SB3 3anuteiBaer karymky KM1. binok-kontakt KM1.4 nmocraBut ka-
TYIIKy Ha caMonuTaHue. B CHJIOBOIl 1€MW KOHTAaKThl MArHUTHOTO ITyCKaTells
KMI.1...1.3 3aMKHYyTCSl U HanpsHKEHUE, TPOXOS YEPE3 HArPEBATENIbHBIE JIIEMEHTHI
teroBoro pesne KKI mocrynur Ha snektpoaBurarenb. J(BUraTtenb HAYHET BpalaThb-
csi. UTOOBI OTKITIOUUTH AJIEKTPOIBUTATENh HAKUMaeM oJHYy U3 kHomok SB1 unu SB3.
Karymka ob6ectoumntcsi, 6mok-kontakt KM1.4 u cuinoBbie koHTaktel KM1.1...1.3
PA30MKHYTBHCSI 1 TEM CaMbIM OTKJIFOUAT 3JIEKTPOJIBUTATENb OT HAMPSIKEHUS.
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Pucynok 32 — [IpuHuunuaibHasi KJ1accUueckasi cxema MmycK ¢ JIByX MECT
Tpex(azHOro MEKTPOABUTATENS

[Tpu nurensHOM TOKE meperpyske cpabdoraer TeruioBod natunk KK, kotoperit
pazoMkHeT KOHTakT KK1.1, 1 3T0 TOk€e MpUBEET K OCTAHOBKE AJIEKTPOJBUTATENS.

OnexTpuyeckas NPUHLUINHAIBHAA cxeMa HepeepcuBHoro MII, co BcTpoeH-
HBIMHU B 000JIOYKY KHOIKAMH YIPaBJIEHUS M CUTHAJIBHBIMU JIaMIIaMU TPUBEJICHA Ha
pucyHke 33.
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[Tomaueld KOMMYTAIMOHHBIM aNapaToM U3 paclpeieUTeNbHOrO muTa (aBTo-
MATHYECKUM BBIKIIOYATENEM, PYOHMIBHUKOM) HAaNpsDKEHHsI HA KJIEMMbI TPEXIOJIIOC-
HOTO aBTOMaTH4eckoro BbIKIouaTens QF (cBeTuTcs KpacHas curHajgbHas jamia
HL1) ocyiecTBiiseTcss OArOTOBKA K pad0OTE CXEMBI.

[locne BkIIOYEHHUsT aBTOMaTW4yecKoro Bblkitouarens QF (cBeTuTcs 3eneHas
curHayibHas jamrna HL2) HanpspkeHue mojaeTcs Ha ero KJISMMbI M Ha TJIaBHBIC 3a-
MBIKAIOIIME KOHTaKThl MarHuTHoro myckarenass KMI1.1...1.3. Karyiika MarHuTHOTO
nyckarenss KM1 nmogkimouaerca K cetu yepe3 KoHTakThl TemioBoro pene KKI1.1 u
kHOMOK ynpasieHus «Ilyck» SB2 u «Crom» SB1.

[Tpu naxxatuu Ha kHOMKY «Ilyck» SB2 3ambikaercs nens ¢aza (C)L3, kHonka
«Crom» SB1, xHonka «Ilyck» SB2, karymka marautHoro myckarenss KM1, koHTak-
TbI TemoBoro pene KK1.,1 karymka KM1.

DJIEKTPUYECKUNA TOK NpoxoauT 1o karymke KMI, co3gaer marmuTHOE mOIIE,
KOTOpPOE IPUTATUBAET SIKOPb K CEPACYHMKY, U TEM CaMbIM 3aMBIKACT IJIABHBIC U
BCIIOMOTATEIbHbIE KOHTAKThl MATHUTHOTO TycKartelst KoHTakTel KM1.1...1.3, KM1.4
u KM1.5. Hanpsxenue nopaercs Ha 0OMOTKM 3eKTpoaBurareiass MA, u ocyliecTs-
JISIETCS €0 MYCK, 0 YeM curHanusupyer jJamna HL3.

Jlig OTKIIIOUEHUs 3JIeKTpoJBUraTenss HaxkuMaercss kHomka «Crom» SB1. Ka-
TyIIKa TE€PSAET MUTAHUE, ITOCIIE YETO SAKOPb MOJ JAEUCTBUEM BO3BPATHBIX MPYKUH OT-
XOJIUT OT CEPACUYHMKA, 1 KOHTAKTHI BO3BPAIIAIOTCS B IEPBOHAYAIIBHOE TIOJIOKECHHUE.
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Pucynok 33 — [IpuHnunuaibHas KjacCH4ecKasi cXxema IyCcK ¢ ABYX MeCT
Tpex(}a3HOro AIEKTPOIBUTATENS

[Ipu sKcruTyaTaluu 3JIeKTpOABUTATENeH BOSHUKAET HEOOXOAUMOCTh U3MEHSTh
HaIlpaBJICHUE BPAIICHUS.

JI1st u3MEeHeHMsI HanpaBJIeHUs] BpallleHUs] aCHHXPOHHOTO Tpex(a3zHoro JBUra-
TSl HEOOXOAMMO MOMEHSITh MECTaMu JIB€ (ha3bl B JIIOOOM MECTE CHUIIOBOM LIETH. ITO
MOYHO CJI€JIaThb BPYYHYIO, YTO 3aiiMET MHOI'O BPEMEHH, WJIM HCIIOJIb30BaTh PEBEP-
CUBHBI MarHUTHBIN MTyCKaTEh, KOMIUIEKTYEMbI U3 ABYX HEPEBEPCUBHBIX.
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PeBepcuBHBIM MarHUTHBIN ITyCKATENb NPENHA3HAYEH Ul IyCKa, OCTAHOBKHU U
M3MEHEHUS HalpaBJICHUs BpallleHus (peBepC) aCHHXPOHHOIO AeKTponaBuraresns Pe-
BEPCUBHBIN ITyCKaTENIb UMEET CIABOCHHBIN KOHTAKTOP.

Pucynok 33 — PeBepcuBHBIN MarHUTHBIN ITyCKaTEh

PaccMmotprm CHIIOBYIO LIEIBb JIEKTPOJABUTATENS, YIIPABISEMOI0 PEBEPCUBHBIM
MarHUTHBIM ITyCKaTelIeM PUCYHOK 34.
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Pucynoxk 34 — CunoBas 1ienb NUTaHUS JBUTATEIS

[Ipu cpabartbiBanuu myckarenss KM 1 3amarorcs cuiioBble KOHTaKThl MEPBOTO
nmyckatensi, yepenoBanue ¢asz Ha asuratene - L13, L23, L33. Ilpu cpabarsiBanuu
KM 2 3ambIkaroTCsi CHJIOBbIE KOHTAaKThl BTOPOIO IyCKaTels JIaeT CIeAyIollee yepe-
noBanue ¢a3 - L32, L22, L12). ®a3er L1 u L3 mensrorcs mectamu. PeBepc ocyriie-
CTBUM, OCTAETCs TOJIKO IMOJABaTh HAINpsDKEHUE Ha KaTywku myckareined KM1 u KM
2, 4T0OBI MX CHUJIOBBIE KOHTAKThI IOOYEPETHO 3aMbIKaIHCh. Eciu cxeMbl yrpaBieHus
KOHTaKTaMHU HE3aBHCHMBI JPYT OT JApyra, BO3MOXKHBI OIIMOKU OIepaTropa, U TOrAa,
IIpU OJHOBPEMEHHOM Mojjaue HanpssKEeHUsl Ha 00e KaTyUIKU IycKaTesel, 3aMKHYTCS
koHTakThl KM 1 u KM2, u npousoiiaet neyxdazaoe KOPOTKOE 3AMbBIKAHUE.
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JIns UCKITFOYEHHSI OTHOBPEMEHHOIO BKJIFOUEHHS JBYX ITyCKATEJICH, YTO BBI3bI-
BaeT KOPOTKOE 3aMblKaHHE (Pa3 CETH U OMPOKUJIBIBAHUE JICKTPOIABUTATEINS, UCIIOJIb-
3YIOT OJIOKUPOBKHU:

- MEXaHUYECKYIO - C TIOMOIIBI PhIYaroB, NPENATCTBYIOMIMNX BKIIOYEHUIO
OJIHOTO MYCKATEIsA, €CIU BKIIOYAETCS IPYTOW MMyCKaTeNb;

- ANEKTPUUYECKYIO- C TTOMOIIBIO BCIIOMOTATEIbHBIX KOHTAKTOB MarHUTHBIX
IyCKaTesen

- BJIEKTPUYECKYIO- C IOMOIIBI0 BCHOMOTATEIbHBIX KOHTAKTOB KHOIOK
«ITyck».

Jlns MexaHu4ecKoM OJOKMPOBKHM IMyCKATENIeH MpeAyCMOTPEHbI CHEIUaIbHbIC
YCTPOMCTBA, KOTOPBIE COESAUHSAIOT COOOM ABa myckatens. Jlo Tex mop, moka OJIUH U3
IMyCKaTeJIe HAXOJAUTCS BO BKIIOUEHHOM COCTOSIHWM, JPYTOW ITyCKaTellb HE CMOXET
BKJIIOUUTHCS, JAXKE €CIIU 10 €ro KaTylike OyAeT MPOTeKaTh TOK.

Jl71st Toro, yTOOBI KaTyIlIKa MyCKaTessl MpU 3TOM HE BBIILIA U3 CTPOS — B LIENHU
yIpaBJICHUs] JTOJHKEH OBITh MPEJOXpaHUTENb (WM aBTOMATUYECKHUM BBIKIIOYATENb,
O0OBIYHO aBTOMAaTa HOMUHAJIOM 6A TOCTATOYHO JJIS 3aIlUTHI).

PeBepcuBHBI MarHUTHBIN MyCcKaTelb C MEXaHUYECKOUW OJIOKMPOBKON M300pa-
’KEH Ha pUCYHKE 35.
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Pucynox 35 — PeBepCUBHBIN MarHUTHBIN MTyCKaTENh C MEXaHUYECKOU OJIOKHPOBKOMA

KoHcTpykiust 3TUX mpubOpoB cuuTaeTcs J0BOJBHO TpocToil. Kopryc Beimos-
HSIETCA M3 IUIACTMACChl, & BHYTPU HMEETCS SIKOpPb U cepaeuyHuk. Ha cepaeunuke
yCTaHaBIMBAETCA CIElUaIbHasl KaTylllKa BBITATHMBarONIero tuma. M3-3a ocobeHHo-
CTEW CXEMBI 3TOr0 YCTPOWCTBA IMOJYy4YaeTCsl TaK, YTO BCA BEPXHsSA 4aCTh KOpIyca 3a-
HSITa TPABEPCHBIMU HAIPABJISIONIMMU, HAJl KOTOPBIMHU YCTaHABIMUBAETCS SIKOpb. Kpo-
M€ 3TOr0 BO3JI€ 3TOTO JIEMEHTAa MOHTHUPYIOTCS TAKXKE CHEUUATBHBIE MOCTHI C TIPY-
KWHAMH, KOTOpbIE TTpeAHA3HAUCHBI JIJIs1 OJIOKUPOBKU U3ICITHSI.
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Pucynoxk 36 — Cxema snekTpuyeckasi IpUHIUIHAIIbHAS PEBEPCUBHOTO YIIPABICHUS
AJIEKTPOJIBUTATEIIEM C MEXaHUYECKON OJIOKMPOBKOW MAarHUTHOTO MMyCKaTelIs

PaGoTaer cxema crnenyrommm obpasom: HakaTreM KHomrku «Ilyck» (SB 2) 3a-
MbIKaeTcs uenb nutanus karymku KM1, (Baza C L3, npenoxpanurens FU, kHOmKa
«Ilycx» SB 2, xarymika marautHoro myckarenss KM1, Koun6TakTt TemmoBoro perne
KK1.1, nyneBoit npoBoa N mpoHUCXOIHUT BTATMBAHUE SIKOPS ITYCKATENsl U 3aMbIKaHHUE
cuinoBblx KOHTakToB KMI1.1...1.3, KM1.4. Tlocne oTmyckaHusi KHONKHA IyCK TOK
npoTtekaeT yepe3 0s0kupoBouHbIM KOHTakT KM1.4. [Tutanue ¢ odepeqHocThio ¢a3z
L1, L2, L3 mocTymaeT Ha KJIIEMMBI 3JIEKTPOIBUTATEII.

OcraHOBKa JIBUTATEINsl MPOU3BOIUTCS Haxkatuem KHOmku «Ctom» (SB1) - ee
KOHTAKThl «pa3pbiBatoT» nuTaronryro (azy xarymku L3. [IpepriBanue nmuTaHus Ka-
tymkd KM1 npuBoauT K BO3BpaTy MOJBMIKHBIX CHUJIOBBIX KOHTAKTOB B MCXOJHOE
MOJIO’KEHUE, TAKUM 00pa3oM, 3JIEKTPOABUTATEb OKA3bIBAETCSA OTKIIOUEHHBIM.

Haxxatuem kHomku «Ilyck» (SB3) mo aHamoruu 3ambIKaeTCs LEb MUTAHUS
katymkn KM2, mponcxoauT BTSATHBAaHUE U 3aMBbIKaHHE CHIIOBBIX KOHTakKTOBKM?2 n
NMUTaHKe, Tereph yxe ¢ ouepenHocThio ¢a3 L3, L2, L1, mocTynaeT Ha KJIEMMBI dJI€K-
Tpoasuratens. Takum oOpa3oM, BpalaThCsl Basl 3JEKTPOABUTATENS TeNepb OyAeT B
MPOTHUBOIOJIOKHOM HAIPABJICHHH.

[Ipu onHOBpeMeHHOM HaxaTuu KHoMok «Ilyck» cpaboTaer TOJNBKO OJUH ITyC-
KaTellb, BTOpOi Oy1eT OJIOKMPOBAH OT BKJIIFOUEHUSI CUCTEMOM phIYaros.

[TpuHuMNIUaTbHAS CXeMa PEeBEPCHBHOIO MArHUTHOIO IycKaressi ¢ OJIOKHPOB-
KON 3aMKHYTBIMU KOHTAKTaMU MarHUTHOTO ITyCKaTessl u300pakeHa Ha pucyHke 37.

Cxemoli mpeaycMOTpeHa JIeKTpudeckas OJIOKHPOBKa, KOTOpasl HE JOIMyCKaeT
OJTHOBPEMEHHOT'0 BKJIFOUEHUS JIBYX KOHTAKTOPOB. MarHUTHBIN MycKaTeiab o0ecnedn-
BAET JIEKTPUUECKYIO OJOKHPOBKY OTKIIFOUEHHOTO PEBEPCUBHOTO MYCKATENsS TEM, YTO
MUTaHUE KaTYIIKU IYCKaTeJsl OCYILECTBISETCS uepe3 HOPMAJIbHO 3aMKHYTbIE KOH-
TaKThl U TIPU BKJIIOYEHUU OJIHOTO U3 IyCKaTeJel BTOpO OJIOKUPYETCS UMHU.
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Pucynok 37 — Cxema anekTpuyecKkas IpUHIUITHATbHAS] PEBEPCUBHOTO YIIPABICHUS
AIEKTPOJBUTATENEM C OJOKUPOBKOI 3aMKHYTHIMU KOHTAKTAMH MarHUTHOTO
ITyCKaTeNs

[Ipn Haxxatun kHomku «Ilyck» SB 2 3ampbikaeTcsi 1enb NUTaHUS KaTyIIKA
KM1, (da3a (C) L3, xnonka «Ilyck» SB 2, katymika marautHoro myckarenss KM1,
3aMKHYThIM KOHTakKT KM 2.5, xonTtakt temnoBoro peine KK1.1, nyneBoit mposoa N.
[IpoucxoauT BTATUBAHHWE SKOPS IIyCKAaTeNsl M 3aMbIKaHUE CHUJIOBBIX KOHTAKTOB
KMI1.1...1.3, 6ok — xonTtakta KM1.4 u pa3mbikanne kontakra KM1,5. Tlocne ot-
MyCKaHWs KHOIKH MyCK TOK MPOTEKaeT uepe3 0JokupoBouHbIil KOHTaKT KM1.4. T1u-
TaHue ¢ ouepeaHocThio a3 L1, L2, L3 mocTymaer Ha KIIEMMBI DJICKTPOIBUTATEIS.

OcTaHoBKa JBUTATENsl MPOU3BOAMTCS HaxkaThuem kHomku «Ctom» SB1 - ee
KOHTAaKThl «pa3pbIBaloT» muTaromyto ¢asy karymku L3. [IpepeiBanue nurtanus ka-
tymikd KM1 npuBoauT kK Bo3BpaTy KOHTAKTOB B UCXOJIHOE mojioxxkenue KM1.1...1.3
u KM 1.4 pa3mbikatorcsi, a KM1.5 3ambikaeTcst TakuM 00pa3oM, 3JIEKTPOABUTATEIb
OKa3bIBACTCS OTKJIFOYEHHBIM OT HAIPSKEHUS.

Haxxarnem xnHomnku «Ilyck» SB3 mo anamorum 3ambIkaeTcs 1ernb MTATAHUS Ka-
tymkn KM2, mnpoucxoauT BTITMBAaHME U 3aMBIKAHHE CHUJIOBBIX KOHTAKTOB
KM2.1...2.3 u nuranue, Teneps yxe ¢ ouepeaHoctoio (a3 L3, L2, L1, moctynaet Ha
KJIEMMBI DJIEKTpoABUTaTENsA. TakuM 00pa3oM, BpamiaThbCsi Basl JJIEKTPOABUTATEINS Te-
neps OyZIeT B IPOTHUBOIIOJIOKHOM HAMPABIICHUU.

bnokupoBka neporo marHutHoro myckarenss KM1, B ciaydae omm6Go4HOro
BKuroueHus1 kKHonku «[lyck» SB3, ocymiecTBisercst mocaeaoBaTeIbHBIM BKIIOYCHH-
eM B 1enb nutanus katymku KM1 HopmanibHO 3amMkHyTOro Osok-koHTakTta KM2.5
BTOporo MaraHutHoro myckarenss KM2. B uens katymku KM 2 mociepoBateibHO
BKJIFOYEH HOPMAJIbHO 3aMKHYTBIM Oyiok-KOHTakT KM1.5, a B nens katymku KM1
BKJIFOUEH HOPMAJIbHO 3aKpBIThIN 0JI0K-KOHTakT KM2.5.

[IpuHMnUanbHas cxeMa PeBEPCUBHOTO MArHUTHOIO MYyCKaTENsl ¢ OJIOKHPOB-
KOW KOHTaKTaMH KHOIIKH M300pa)keHa Ha pucyHke 38.
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CxeMo#l TIpeTyCMOTpEeHa JIeKTpUUecKas OJIOKMPOBKA, KOTOpasi HE JOMYyCKAeT
OJIHOBPEMEHHOTO BKJIFOUEHHMSI IBYX KOHTAKTOPOB.

OAHOBpPEMEHHOE BKJIIOYEHHUE TJIABHBIX KOHTAKTOB PEBEPCHUBHOTO ITyCKAaTEJs
npu HaxkaTuu 0oenx kHonok SB1 u SB2 uckitoueHo, Tak Kak KHOMKA 3aMbIKAeT OHY
LeNb U pa3MbIKaeT BTOPYI0. Takas cxema BKJIIOYEHUS MO3BOJISIET U3MEHSTh HalpaB-
JIeHUE BpalleHus 0€3 0CTaHOBKH JIEKTPOABUTATEIIS.
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Pucynoxk 38 — Cxema anekTpuyeckasi IpUHIUIHAIbHAS PEBEPCUBHOTO YIIPABICHUS
AJIEKTPOJIBUTATENIEM C OJOKUPOBKOM KOHTAKTAMU KHOIIOYHOW CTAHIIUU

[Tpu naxxatuu xkHomku «Ilyck» SB 2 3ambikaercs 1ens ,((dasza (C) L3, kHomka
«Crom» SB1, xnonka «Ilyck» SB 2 (pa3oMKHYTbhI€ KOHTAKThl),3aMKHYThIE KOHTAKTHI
kHonku SB3, karymika marHutHoro myckatenss KM, KOHTakT TEIioBOro pese
KK1.1, nyneBoii npoBoa N. IIpoucxonut BTIruBanue sskopsi MycKaTess U 3aMbIKaHUE
cunoBbix KoHTakToB KM1.1...1.3 u 610k — kontakta KM1.4.Ilpu 3TOM KHOIKa
«IIyck» SB 2 cBoMMH 3aMKHYTHIMH KOHTAaKTaMH pa3mblkaeT memnsb ,(¢daza (C) L3,
kHonka «[Tyck» SB 2 (3aMKHYTbhIe KOHTaKThI), SB3 pa3oMKHyThIE KOHTaKThI, KaTyIII-
ka MmarHuTHoro nyckareisKM2, konrakt temioBoro pene KK1.1, nynesoit mposoa N
[Tocrme oTmyckaHusi KHONKM ITYCK TOK MPOTEKaeT 4yepe3 OJIOKMPOBOYHBINA KOHTAKT
KM1 4. ITutarue ¢ ouepennocthio ¢az L1, L2, L3 mocTymaer Ha KIEMMBI DJICKTPO-
JIBUTATEIS.

OcraHoBKa ABUTATENsT MPOM3BOAUTCS HakathueM KHomku «Crom» SBl - ee
KOHTaKThl «pa3pbiBatoT» nuTatomyto ¢asy karymku L3. [IpepeiBanue nuranus ka-
Tymikd KM1 npuBoauT kK BO3BpaTy KOHTAKTOB B MCXOJHOE nonoxxkenne KM1.1...1.3
u KM 1.4 pa3MbIkaroTCs, DJIEKTPOABUTATENh OKA3bIBACTCS OTKIIFOUCHHBIM OT HaIlpsi-
KEHUSI.

Haxxatuem knomnku «Ilyck» SB3 mo ananorum 3ambikaercs 1enb MUTAHUS Ka-
tymkd KM2, mnpoucxoauT BTITMBAaHHUE W 3aMBIKAHWE CHJIOBBIX KOHTAKTOB
KM2.1...2.3 u nutanue, Tenepsb yxe ¢ ouepeanoctoio a3 L3, L2, L1, moctynaet Ha
KJIEMMBI dJIeKTpoBUTaTeNs1. Takum 00pa3oM, BpaliaThCs Bajl AJIEKTPOJABUTATENS Te-
nepb OyJaeT B MPOTHBOIOJIOKHOM HampasieHuu. [Ipu 3tom kHomka «Ilyck» SB 3
CBOMMM 3aMKHYTBHIMHU KOHTakTaMHu pasmbikaeT menb, (Ppaza (C) L3, «Crom» SB 1
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kHonka «Ilyck» SB 2 (3amkHyTbIe KOHTaKThI), SB3 pa3oMKHyTbhIe KOHTAKTbI, KaTyIlI-
ka MarHuTHOTO IyckaresitKM2, konrakt TeroBoro pesie KK1.1, nynesoit mposoa N

brnokupoBka nepBoro marautHoro myckarens KM1, B ciyyae ommbGodHOTO
BKiItoueHus1 kKHonku «Ilyck» SB3, ocyiiectBisiercst mocieaoBaTeIbHbIM BKIIOYEHH-
eM B lienb nutanus kaTymku KM1 HopmansHO 3aMKHYTOTO OJI0K-KOHTakTa KM2.5
BTOporo mMaraHutHoro myckarenss KM2. B nens katymku KM 2 mociepoBatenbHO
BKJIFOYEH HOPMAaJIbHO 3aMKHYTBIM Oyiok-KOHTakT KM1.5, a B nenb katymku KM1
BKJIIOUEH HOPMAJIbHO 3aKPBITHIM 0J0K-KOHTakT KM2.5.

OnekTpuyeckas NpUHLMNHAIbHAS cxema peBepcuBHoro MII ¢ peine, co BcTpo-
€HHBIMM B O0OO0JIOYKY KHOIIKaMH YIPaBJICHHUS W CUTHAJbHBIMU JaMIIaMU MPUBEICHA
Ha pucyHke 39.

[Tpn HaxaTuu kHOnku SB2 «Bnepen» HanpspkeHHE Ha KaTyIIKYy MarHUTHOTO
nyckarenst KM1, nonaercs no uenu (daza (C) L3, knonka «Ilyck» SB 2, karyiika
MarHuTHOro nyckarenss KM1, 3aMkHyThI KOHTakT KM 2.5, KOHTaKT TEII0BOTO pene
KK1.1, nynesout npoBox N. DIEKTpHUUECKUNA TOK YIIPABICHUS MPOXOJNUT IO KATYIIKE
KM1, co3zpaer MarHuTHOE MOJE, KOTOPOE MPUTATUBAET SIKOPb K CEPACYHUKY, U TEM
CaMbIM 3aMbIKA€T IVIABHBIE W BCIIOMOI'ATEJIbHBIE KOHTAKThl MarHUTHOI'O ITyCKaTels
KM, myHTHpYyOmKe 3aMbIKarolIMe KOHTAKThl KHONIKK «Briepen». Hanpspkenue mo-
JaeTcs Ha OOMOTKH 3JieKTpoaBuraresiss MA, U OCyIIeCTBISETCS €ro MyCK, O YEM CHUT-

Hajgu3upyer Jamna HL3. [ oTKiIroueHus 3JIeKTpOABUTATE ST HAXKMMAETCS KHOIIKA
«Crom» SB 1.

KM2.6 HL4
mlﬁ HL3
1 2 L3 N ' ®
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Pucynox 39 — Dnextpudeckas nmpuHIMNIuanbHas cxema pesepcuBaoro MII ¢ perne, co
BCTPOCHHBIMU B 000JIOUKY KHOTIKAMU YTPABJICHUSI U CUTHAJIBHBIMH JIAMITAMH
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W3meHeHne HampaBieHUST BPAIICHUS POTOPA DJICKTPOJBUTATENS OCYIIECTBIIS-
etrcs npu Haxxkatuu kHonku «Hazan» SB 3). [Ipu 3TOM snekTpruyeckuii TOK yrpasiie-
HUsl NpoxoauT 1o karymke KM2, 3ambIkaloTCs TJIaBHbIE U BCIOMOTaTelIbHbIE KOH-
TaKThl MarHUTHOTO TiyckaTenss KM2, myHTupyronme 3aMbIKaone KOHTaKThl KHOM-
ku SB3. Hanpspkenue nomaercs Ha 0OMOTKH AyeKTpoaBurateiass MA (CBeTUTCS jaM-
na HL4), Ho mpu 3TOM MeHsIeTCsl HalpaBJCHUE BpaIlleHHs] MAarHUTHOTO TIOJISI, TO €CTh
U3MEHSIETCS TIOPSAIOK YepeoBanus (das.

Bo uzbexanue ommbOOYHOTO BKIIOUEHHUS KHONKM «Haszam», B 1enb KaTylIKH
KM1 nocnenoBarenbHO BKIIOYEH HOPMAJIBHO 3aKPBITHIN OJIOK- KOHTAKT BTOPOTO
MarauTHoro myckatenss KM2 KM2.5.

Hanuure OGIOKMPOBKM B KOHCTPYKIMH peBepcuBHOro MII mpeporBpamaet
BO3HUKHOBEHHE KOPOTKOTO 3aMbIKaHUsI MEXy (da3zaMu IpU OJHOBPEMEHHOM 3aMbl-
KaHWHM TJIaBHBIX 3aMBIKAIOIIUX KOHTAKTOB MarHUTHbIX mmyckateneid KM1 u KM2.

Bricokuii ko3duiineHT Bo3BpaTa 3JIEKTPOMArHAUTOB KOHTAKTOPOB IEpPEMEH-
HOTO TOKa TO3BOJISET 3alTUINATh OT MOHMKCHUS HANPSHKCHUS CETH (JIEKTPOMArHHUT
ormyckaeT npu U = (0,6-0,7) Hyom). [Ipu BOCCTAaHOBIICHNN HANPSIKEHHUS CETH J0 HO-
MUHAJILHOTO 3HAYCHUSI CaMOIIPOU3BOJIbHOE BKItoueHne MII He mpoucxoaur, T.K. 3a-
MbIKarone 010k-KoHTakTel KM1 1 KM2 u 3aMmbIKaroniye KOHTaKThl KHOIIOK «Biie-
pen» u «Hazam» - pa30MKHYTHI.

B cxeMe mpeaycMOTpeHO 3aHyJICHUE - KOPITYC AJIEKTPOJIBUTATENSI COSTUHEH C
HelTpanbio N. B ciydae npo0os U30JALHUH 3JEKTPOABUTATENS UM MUTAIOIIETO Ka-
Oelss Ha KOpIyC, B CXE€ME BO3HHUKHET PEKUM KOPOTKOTO 3aMbIKaHHs (depe3 IIerb
«(paza - KopIyc - HyJIb» OyJeT MPOTeKaTh TOK KOPOTKOTO 3aMBIKaHMSI ), YTO TIPUBEICT
K CpabaThIBAaHUIO JIEKTPOMArHUTHOTO PACICTIMTENST aBTOMATHYECKOTO BBIKITFOYATEIIS

QF. ABTOomMaTHYEeCKUIA BBIKIIIOYATETh 00CCTOUHT CXEMY.

[Ipu skcrmyatanuy 3JIEKTPOBUTATENCH BO3HUKAET HEOOXOJIMMOCTh OTPaHMU-
YUTh TIEPEMEIIICHUE.

CxeMa peBepCUBHOTO YMPABJICHHS C OTPAaHUYCHHEM MEepEeMEIIeHUs MPUBEICHA
Ha pucyHke 40
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Pucynoxk 40 — Cxema peBEpCUBHOTIO YIIPABICHUS C OTPAHUYECHUEM MEPEMEIICHUS

[Ipy BKJIIOUEHHH aBTOMATHUYECKOTO BBIKIIOYATENSI HAMPSHKEHUE IMOJAETCS Ha
BEPXHUE CUJIOBbIE KOHTAKTHI MATHUTHBIX Myckatenei. [Ipu BxiatoueHnn kHonku SB2
HaIpsDKEHHE Npoxos uepe3 KHONKY SB1 3aMKHYThINM KOHTAaKT KoHIEeBHKa SQ1 uepes
3aMKHYThIM KOHTakT KM2.3 3anuthiBaeT kaTymky KM1. CpabaTeiBaeT 6JI0K-KOHTAKT
KMI1.2, B cunoBoil nenu 3aMbikatoTcsi KOHTakTel KM1.1, HanpsbkeHne npoxons ye-
pe3 HarpeBareib TEIUIOBOIO peie MOCTYMaeT Ha 3JIEKTpoABUTrarelb. J[BUrartensb
HAaYMHAET BPALLAThCA B OJIHY U3 CTOpOH. [Ipeanonaras, 4yTo Kakoi-To MexaHu3M Oy-
JIeT IEPEMENIATHCS B HYXKHYIO CTOPOHY M JTIOXOJS 10 KOHIIEBUKa SQ1 OH OCTaHOBHUT-
cs, T.. MPU HaXKAaTUM Ha KOHIEBHK Karymika KM1 oOectounBaeTcsi, KOHTAKTHI
KMI.1 u KMI1.2 Bo3Bpamarorcst B MCXOAHOE COCTOSIHUE. [[BUTaTeb OCTaHaBINBAET-
csl. AHAJIOrMYHO pabOTaeT HMXKHSS 4acTh CXEMbl MarHUTHOTO Iyckatenss KM2.

Oo6opynoBanne 1 MaTepuabl

1. MarHuTHbI€ TyCKaTEeNH.

2. HaGop nHCcTpyMEHTOB.

3. Myntumerp M-830B.

4, Meromerp MEI'EOH 13100.

IIporpamma padoTsI

1 N3yuuth TeOpeTUUECKUN MaTepUall U JTUTEpaTypy Mo TeMe paboThl.

2 ITocmotpers BHzIeo marepuan “YCTPOMCTBO MArHUTHOTO ITyCKAaTEJsl.
CxeMbl BKJITIOUEHUSI MATHUTHOTO MTyCKATEeIsA .

3 Brinucats nacrnopTHble JaHHBIE U3yYa€MbIX MArHUTHBIX ITyCKaTeNeH.

4 N3yuute cxemy ymnpaBieHUs TpexX(}a3zHbIM ACHHXPOHHBIM 3JIEKTPOJIBH-
raTeyieM ¢ KOPOTKO3aMKHYTBIM POTOPOM C MOMOUIbIO HEPEBEPCUBHOTO MAarHUTHOTO
IyCKaTes

3) N3yunrte cxeMy yrpaBieHHs Tpex(a3zHbIM aCHHXPOHHBIM 3JIEKTPOBUraTe-
JIEM C KOPOTKO3aMKHYTBIM POTOPOM C ITOMOIIBIO PEBEPCUBHOIO MArHUTHOIO ITyCKaTEJIsI

6 Cnenath BBIBOJIBI IO padoTe.

7 OTBeThI HA KOHTPOJIBHBIE BOIPOCHI.
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Meroanka BbINOJHEHUs Pad0ThI

. 1. BHUMaTEnbHO OCMOTPUTE MATHUTHBIN ITyCKaTENb.

. 2. OnpeaenuTe TUI MArHUTHOTO ITyCKATeIsA, 3alUIINATE €T0 TEXHUYECKHE
JAHHBIC.

. 3. CHUMHTE KPBILIKY MarHUTHOTO IyCKaTeNs, pACCMOTPUTE YCTPOUCTBO
€ro OCHOBHBIX YacCTEM.

. 4. OnumuTe Ha3HAYEHUE U YCTPOMCTBO MArHUTHOIO ITyCKaTENS.

. 5. OTBeTbTE Ha KOHTPOJIBHBIE BOIPOCHI.

Conep:xkanue oT4yera

. 1. Ha3zBanue u nienb paboTHI.

. 2. TexHnueckue TaHHbIE MATHUTHBIX MyCKaTeNIeH MO 3aJaHUI0 TPEeroia-
BaTeJIs.

. 3. HaznaueHue u yCTpOICTBO U NMPUHIMI ACHCTBUSI MarHUTHOTO ITyCKa-
TEJIA.

. 4. llpuHnMnuanpHas >JEKTpUYECKas cXeMma YIpaBlIeHUs TpeXda3HbIM

ACHHXPOHHBIM DJICKTPOJBUTATEIEM C KOPOTKO3aMKHYTBIM POTOPOM C ITOMOIIBIO
MarHuTHOTO IyCKaTeJIs 10 3aJIaHHIO MPEeIroaaBaTes.
. 5. Cnenarb BBIBOJIBI IO paboTe

KOHTpOJILHI)Ie BOIIPOCHI:

1. Ha3naueHne KOHCTpYKUYA U IPUHIIUI AEHUCTBHUS KOHTaKTOPOB.

2. N3 kakux 4yacTted COCTOUT PEBEPCUBHBIA MArHWUTHBIM ITyCKaTellb C
TETUIOBBIM pere?

3. OT KakuxX HEHOPMAaJbHBIX PEKUMOB PaOOTHI SJIEKTPUUYECKON IenHu
3aIUIIaeT MATHUTHBIA ITyCKATENb?

4. Kaxue criocoObl 1 ycTpolcTBa MPUMEHSIOT JIJIsl TAIlICHHsI TYTH B Mar-
HUTHBIX ITyCKaTeIAX?

5. PeBepcuBHBIN 1 HEPEBEPCUBHBIN MarHUTHBIN IIyCKATENb.

6. Ha3HaueHne KOpOTKO3aMKHYTBIX BUTKOB Ha CEPAECYHMKE MATHUTHOIO
IIyCKaTeJIs.

7. Kak MapkupyroTcs MarHuTHbIE MycKaTenu?

8. Pacuudpyiite Mapky MarHUTHBIX ITyCKaTeJeH, MPEIOKEHHBIX MPETo-
JABATEISIM.

Q. JIns yero nmpeaHa3HaueH peBEPCUBHBIA MATHUTHBIN ITyCKaTENb?

10. JIyist yero B KOHCTPYKIIMU PEBEPCUBHOIO ITyCKATEJIsI CEPUU TIPEAYCMOTpPEHA
MexXaHu4yeckas 0JJIOKUpOBKa?

11. Kakue mepbl NpeaycMOTPEHBI B CXeMax JJIsl 3alUThl OT aBAPUHUHBIX pe-
KHUMOB?

12.  Kakum criocoboM H3MEHSIeTCsl HallpaBJICHHUE BpallleHUsl 3JIEKTPOJBUTa-
Tens?

13 Pacmdpyiite nmpuctasky [1BJI-2, [TKJI1104.

14. HazHaueHHUE 3JIEKTPOMArHiuTa B KOHCTPYKLIUH ITyCKATEJIs.
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