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METOJIUYECKUE YKA3AHUS K
JIABOPATOPHOM PABOTE Ne 1

W3YUEHUE YCTPOUCTB JIEKTPUUYECKHX ATIIIAPATOB
YIIPABJIEHUSA QJIEKTPUYECKUMU HENNAMMUA U DJEKTPOIIPUBOJAMMN

1. Ilenp u 3amaun pabOTHI

[lenb pabOTHI:

N3yueHne yCTpOWCTB 3IEKTPUUYECKUX allllapaToB YINPABICHUS SJIEKTPUUYECKUMU
LETMSIMU 1 3JIEKTPOIIPHUBOIAMH.

3amauu paboTHI:

1.M3ydyeHue ycTpoicTBa AIEKTPUUECKUX almapaToB HU3KOTO HAMPSHKEHUS, HC-
MOJIb3YEMBIX B AJIEKTPUUECKUX LEMSIX YIPABICHHS JIEKTPOIPUBOJAMH.

2.03HaKOMJICHHE C Pa3JIMYHBIMM CXEMHBIMHM CIIOCOOAMU M3MEHEHUSI BPEMEHU
cpabaTbIBaHUSI U OTITYCKAHUS YJIEKTPOMArHUTHOTO perie.

3.OKCIEPUMEHTAIBHOE OIPEAEIECHNE BEJIIMYWH BPEMEHHBIX IAPAMETPOB DIIECK-
TPOMArHUTHOTO peJie MPU PA3IMYHBIX CXEMAX BKIIOUCHHS.

4 IlpuoOpeTeHne MpPaKTUYECKUX HABBIKOB B HAJIAJIKE M BKIIIOUEHUM DJIEKTpHUUE-
CKHX anmnaparos.

2. OO01HMe MoJIoKEHUs (TEOPETUUESCKHUE CBEACHNUSA);

Inekmpuueckumu annapamamu Ha3bIBAIOT JICKTPOTEXHUYECKHUE YCTPOUCTBA,
MpeHa3HAYEHHbIE JIJIsl YIPABICHHUS, PETyJIUPOBAHUs, KOHTPOJISI M 3aIIUTHI JIEKTpUYE-
ckuX I1eneil. Ux nenat Ha ammaparbl HU3KOTO M BBICOKOT'O HANpsHKEHUs. Y CIIOBHO MPHU-
HATO CUMTATh HU3KUM HampsbkeHue no 1000 B. B cucremax siekTponpuBoaa U dJICK-
TPOABTOMATHKU TPOMBIIUICHHOTO O0OpYyAOBaHUS OOBIYHO TPUMEHSIOT HaINPSKCHUS
220 u 380 B, moatomy Oyzaem paccMaTpuBaTh TOJIBKO amiapaThl HU3KOTO HAMPSIKCHUS.

[1o Ha3HAYEHMUIO, T.€. IO BBIMOJHIEMbIM (DYHKIIUSM, alllapaThl MOKHO Pa3AeiIUTh
Ha CIEIYIOUIUE TPYIIIbI:

amnraparhbl YINPaBJICHUS JICKTPUYECKUMU HEMAMH : PYOUJIbHUKH, BBIKIIFOYATENH,
KHOMKH, pesie U Ap. OHM BKIIOYAIOT WM BBIKJIIOYAIOT 3JIEKTPUUYECKYIO L€ WIIH €€ Ya-
CTH;

annaparbsl PEryJIMpoOBaHHs IAapaMETPOB JJIEKTPUUYECKUX LEMEH: PETyJSITOPHI
HaIpsHKEHUS, PEOCTAThI, PE3UCTOPHI U T.11.;

anmnaparbl KOHTPOJII TapaMETPOB: PeJie CKOPOCTH, JABJICHUS, YPOBHS JKUJKOCTH,
TEIUIOBBIE U PA3JINYHbIC JaTYUKHU;
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arrmapaThl 3alUThl: TPEAOXPAHUTENHN, ABTOMATUYECKUE BO3IYLIHBIEC BBIKIIOYATE-
JIY, peJie 3allUThI;

arrmapaThl YCUJIEHHUS: MAarHUTHBIE, MOJIYIIPOBOJIHUKOBBIC, HOHHBIE YCUIIUTEIIH;

armapaThl paclpeeseHUsT JIEKTPUUECKOT0 TOKA: 3aKUMBbI, IITEIICEIbHBIC Pa3b-
MBI, TOKOChEMHUKH;

ammaparhbl JIOTHYECKUX (PYHKIMI: JOTUYECKHEe AJIEMEHThI, MUKPOMOIYJIH, UHTE-
TpajbHbBIE CXEMBI;

arrmapaThl IePEeMEILICHUS: IEKTPOMArHuThl , SJIEKTPOTUAPOTOJIKATEIH, JICKTPO-
MAarHUTHBIE TOPMO3a.

briBaroT anmapathl, COBMeENIArONIe B ce0e¢ HECKOIbKO (YHKIUN. AnmapaThl IPH-
BOJISATCSI B JACHCTBUE PA3IMUHBIMU CIIOCOOAMU: BPYUHYIO WM C TTOMOIIBI0O MEXaHHU3Ma
AJIEKTPOMArHUTHOTO, MArHUTORJIEKTPUUECKOTO, MHAYKIIMOHHOTO, TEIIOBOTO U T.[., IO-
ATOMY UX Pa3JIN4aroT:

10 POAY TOKa - amnmapaTrbl MOCTOSSHHOTO TOKA, IEPEMEHHOI0 TOKA MPOMBIIIICH-
HOW YaCTOThI, IEPEMEHHOIO TOKA MOBBIIIEHHON YaCTOTHI ;

10 cnoco0y 3aMBIKAHUS 1IEMH - KOHTAKTHBIE M OeCKOHTAaKTHBIE. K KOHTaKTHBIM
OTHOCSITCSA OOJIBIIMHCTBO alnmnapaToB, T€ MPEephIBAHUE TOKA MPOUCXOJUT 3a CUET pa3-
MBIKAHHUSI KOHTAKTOB. bECKOHTAaKTHBIE amnmapaTbl MOTYT PE3KO U3MEHATh CBOE BHYTPEH-
HEE COMPOTUBJICHUE OT HYJIS 10 OECKOHEUHOCTU (HaIpuMep, B TUPUCTOPAX, TPAH3UCTO-
pax, JIOTHYECKHX dJIEMEHTaX M Jp.).

2.1. PyOunbHuKu

Pyounvruk - 5TO amnmapatr pyyHOro JACHCTBUS, C PyOSIIUM TUIIOM KOHTAaKTOB,
npeHa3HAYEHHBIN T BKIIOYCHUS WM BRIKIIOUEHUS AIEKTPUUECKUX 1ienelt (puc.1).

Ha wnzonupyromem ocHOBaHMM | 3aKperuieHbl KOHTakTHas 2 WM IIapHHUpHAs 6
cToiiku. K HUM mpucoequHsOTCS BXOAHBIE U BBIXOAHBIE IpoBoaa. PykosiTkoii 3, ycra-
HOBJICHHOW B IIEHTpPE TpaBepchl 4, MPUBOASAT B JABMKEHUE HOXK S5, MEPEMBIKAOIIMI
ctoiiku. [Ipu sTOM diekTpudecKkas Ienb 3ambIKaeTcs. /(s ObICTpOro ramieHus IyTrH
MOKET MPUMEHATHCS TyroracuTesibHas pemerka. Yacto pyOMiIbHUK CHA0XKaIOT qyrora-
CUTEJIbHBIM MOMEHTHBIM HOXOM. [IpyxuHo# oOecriednBaeTcss MTHOBEHHOE Pa3BE/ICHUE
KOHTaKTOB M COOTBETCTBEHHO OoJiee ObICTpOE rameHue ayru. PyOuiabHUK NpuBOIUTCA B
JIEHCTBHE C TIOMOIIIHIO OOKOBOW HIIA IEHTPATBLHON PYKOSITKH.

PyOunbHUKH OBIBAIOT OJTHO-, IBYX- WJIM TPEXMOMIOCHBIMU. OHU XapaKTepU3yroT-
Csl HOMUHAJIbHBIM TOKOM, T.€. JJIUTEJIbHO JOMYCTUMBIM TOKOM B 3aMKHYTOM COCTOSIHUU
KOHTaKTOB. PyOUJIbHUK, HE UMEIOUIUN AYroracCUTeNIbHOIO YCTPOMUCTBA, CIY>KUT TOJIBKO
JUTsl TyOJIMPOBAHUS pa3MbIKaHUs yke obectoueHHOU 1enu. OTKII0YaTh UM MOTPEOU-
T€JIb HEJb35; OH UTPAET JUILIb POJIb PAa3bEeIUHUTENS, T.€. AENACT pa3pbiB LENU BUIIU-
MBIM, YTO 00eCIeYrBacT OOJBIIYI0 0€30MaCHOCTh 00CTYKUBAHUS.

PyOunbHUKN pUMEHSIIOT B 1ensax ¢ HanpspbkeHuem 1o 500 B. B 3aBucumoctu ot
HAIPSKEHUSI CETH BBIOMPAIOT PYOMIHHUK C OOJIBITUM WM MEHBIITUM MEXKOHTAKTHBIM
(M30JISAIIMOHHBIM ) PACCTOSIHUEM.
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PyOMIIBHHKN XapaKTepU3yIOTCS MEXaHHUYECKOW U 3JIEKTPUUYECKOW U3HOCOCTOMKO-
cTbto. HekoTopble TuIbl pyOMIBHUKOB UMEIOT MEeXaHU4ecKHil pecypc 5 - 10 ThIC. LUK-
J0B " BKIIIOUEHO - OTKIJIIOYEHO ", OmpeAessieMbldi M3HOCOM IIAPHUPHOM CTOMKHU, Kpe-
HEXHBIX OONTOB U T.J. DIEKTpUUECKasi M3HOCOCTOMKOCTh OOBIYHO B JIBa pa3a MEHbIIIE
MEXaHMYECKON M OrpaHUYeHa MOATrapaHueM U U3HOCOM KOHTAKTOB.

Kpome pyOuIbHUKOB-BBIKIIOYATENECH OBIBAIOT PYOMIBHUKHU-TIEPEKIIIOYATENH,
UMEIOIINE JIBa KpaHUX (PUKCUPOBAHHBIX MOJOXKEHUS. B OIHOM M3 HHMX 3aMBbIKaeTCs
OJlHa LIeMb, a B PYTroM - Apyrasd. B cpennem nosoxxeHnn ode 1enu pa3oMKHYThL. Takue
NEPEKIIOYaTeNN MPUMEHSIOT ISl MEePEKII0YeHHs], HapuUMep, OOMOTOK CTaTopa acHH-
XPOHHOT'O JIBUTATENsl CO 3BE3/bl HA TPEYTOJIbHUK, JJI PEBEPCUPOBAHUS JIEKTPOBUT -
TEJIeU U T. 1.

PyOunpHUKHM TPOCTBI MO KOHCTPYKLMH, HAAEKHBI, HO HUMEIOT OTHOCHUTEJIBHO
OoJpIIME Ta0APUTHI.



Puc.1. PyOunbHuKH

2.2. IlakeTHbIE€ BBIKJIIOYATEIIN U MNEPECKIOYATCIN

CymectByer 6osiee 50 THMOB pa3iMYHBIX BBIKJIIOYATENEH W TEpeKIoYaTeNe.
HaunGosee yacTo 3 HUX MPUMEHSIOTCS MMAKETHBIE U KYJIaYKOBEIE.
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Ilakemnuvie eviknwuamenu u nepexnwvamenu (puc.2) NMPUMEHSIOTCA B Kaye-
CTB€ BBOJHBIX BBIKJIIOUATENICH U MEpeKIoyaTese 1eneil ynpaBieHus JIEKTPOYCTaHO-
BOK; JJIS paclpeereHus: SJIeKTPOIHEPTUU U PYUYHOIO yIpaBiieHus apurareinsiMu. OHU
COCTOSIT U3 KOHTAKTHOM CHCTEMBI U MEePEKIIIoYaroiiero Mmexanusma. KonrtaktHas cucre-
Ma coAepKUT u3oaarop 10 , B mazax KOTOPOTO HAXOAATCS HEMOABUKHBIE KOHTAKTHI 8 €
BUHTaMU [IJIs1 MOJKJIIOYEHHUS] TPOBOJOB. POTOp COCTOUT M3 MOJBHXKHBIX KOHTAaKTOB B
BU/JIE TATYHHOT'O MOCTHKA 7 ¥ (PUOPOBBIX CErMEHTOB 9, ClIOCOOCTBYIONIUX TAIICHUIO TY-
TH TIpU pa3MbIkaHuu 1ieny. HaGop atux geraneit oopasyeT cexuuro. OTaeIbHbIE CeKITNN
coOuparoT Ha cCKoOe 5 ¢ MOMONIbIO CTSXKHBIX IMuiIeKk 4. Bamuk 2 ¢ U3011MOHHOM
BTYJIKOW MPOXOJUT CKBO3b CEKIIMM W MOBOPAUYMUBAET BCE POTOPHI OJHOBpeMeHHO. [Ipu
TOM MOCTUK HaberaeT Ha HEMOABUKHBIC KOHTAKTHI M 3aMbIKAET UX MEXITY COOOH.

o)

Puc.2. [TakeT KOHTaKTHOM CUCTEMBI (a) ¥ OOIIUM BUJ TAKETHOTO
BBIKJTFOUATENs (0).

KoHTakThl B MakeTHBIX BBIKJIIOYATEISAX CKOJB3ALINE, HEOOXOAMMOE YCUIIHE
HaXaTHUsl JIOCTUTAETCs MPYKUHSIIUM JIEMCTBUEM MEIHBIX IUIACTHH, 00Opa3ylolux Iy0-
KU. BepxHIOI0 CEKIMIO 3aKPBIBAIOT CHEIHAIbHOM 111aii0011, Ha KOTOPYIO YCTaHABINBAIOT
MEXaHU3M MTHOBEHHOI'O MEPEKIIIOUYEHHs 3, YTO J1aeT BO3MOXKHOCTH OBICTPO MOTACHUTH
YTy HE3aBUCUMO OT CKOPOCTH BPALICHUs PYKOSATKH. MeXaHU3M MEPEKITIOUYECHUS UMEET
yeTblpe (PUKCUPYIONINE BIAaIWHbI, PACHON0XKEHHBIE 0] yriaoMm 90 rpaa., 4To onpenesns-
€T YHCJIO KOMMYTAallMOHHBIX NOJIOKEHUH. B mepexirouarensax, npeaHa3HaueHHbIX U1
IycKa aCHHXPOHHOT'O JBUTATeNs MEPEKIIOUEHUEM 0OMOTOK CTaTopa cO 3BE3/bl Ha Tpe-
YTOJIBHHUK, UMEETCsI TPU ITOJIOKEHUS: 3BE3/1a - HEUTPAJIb - TPEYTOJIbHUK. YUCI0 CeKIni
3aBUCHUT OT YUCJIAa KOMMYTHUPYEMBIX JJUHUM U OT CI0KHOCTHU IIEPEKITIOYATEIS.

[TakeTHbIi BBIKIIOYATENHh OOJiee yA00EH, YeM PyOMIIbHUK, 3aHUMAET MEHBIIE Me-
cTa, Oosee 0€30MaceH B 3KCIUIyaTallUM, MO3BOJSET OCYLIECTBUThH CIOXKHYHO KOMMYyTa-
U0, 00JIafjaeT JyYIIMMHU JyroracuteiabHbIMU cBoiicTBamu. llocnennee mocturaercs
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BBIZICIICHHEM XJIOpAa U MOHOB ITMHKA U3 (HUOPHI, a TaK)Ke MOBBINICHHBIM JABJICHUEM T'a-
30B B MOJIOCTH BBIKJIIOYATENSA, 00pa30BaBIIUMCS 1O AeicTBUeM nyru. HemocraTku ma-
KETHOTO BBIKJIIOUYATENS : MEHbIINM HOMUHANBHBIA TOK (10 400 A ), OTCyTCTBUE BUIU-
MOCTH pa3pbiBa, MEHbIIIAsl HAJIEKHOCTh, YEM Y pyOMIIbHHKA.

2.3. KynaukoBbI€ NepeKItoyaTenn

Kynaukoevie nepexnrouamenu (puc.3) cocToIT U3 HabOpa CEKIUNA, 0OHETUHCH-
HBIX OJTHUM oOmuM BaaukoM 10 c¢ pykostkoi 11. Kaxknas cexkiusi iMeeT IacTMacco-
BOE€ OCHOBaHUE |, Kymadek 9, nBa peryara 7, 1Ba MOABWKHBIX 5 U HENMOABUKHBIX 2 KOH-
TakTa, 3WKUMbI 3 U 8, cepeOpsiHbie Hanaiiku 4 u 6, o0ecreynBaroOIINe HAJIEKHBIN KOH-
TakT. Kynadok vmeeT BBICTYNbl U BOAJAWHBI, PACIOJIOXKEHHBIE B Pa3IMYHBIX MeCTax
OKPY>KHOCTH M B Pa3HBIX INIOCKOCTSIX, & pblYar - JIBa BbICTYyMA; IPU HAXKaTUH HA OJIMH U3
HUX pbIYar ¥ MOJBWKHBIM KOHTAKT MOBOPAUYMBAIOTCS B OJJHY CTOPOHY, a MPHU HaKaTUU
Ha BTOPOU - B JIpyTyr0. MexaHn3M MTHOBEHHOI'O MEPEKIIOUEHUs 12 pacmosiokKeH MO
PYKOSITKOM. Pa3nuuHoe MoJIo’KeHHE BBHICTYNOB U BIAJWH Ha KyJladyKe MO3BOJISET MOIY-
YUTh PA3JINYHbBIE CXEMBI IEPEKIIOYECHUS.

Puc.3. Cxema ynuBepcanbHoro nepekitouaresns cepuu YII-5000 (a)
U ero BHemrHero Buja (0)

2.4. KonTpoJepsl

Konmponnepor - 370 nepexirovaroue MHOIOCTYIIEHYaThIe almnaparsl, IpegHa-
3HAYEHHBIE ISl PYYHOTI'O WJIM HOXHOTO YIPABJICHUS 3JIEKTPOJBUTATENIMU @ IIyCKOM,
PETrYIUPOBAHUEM CKOPOCTH, PEBEPCUPOBAHMEM, OCTAHOBKOM. 110 KOHCTpYKIIMU UX 1e-
JISIT Ha KyJIauKOBBIE, TAKETHO-KYJIAYKOBbIE U MarHUTHBIE.
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Ha puc.4 nokazana cxema JI€MCTBUS KyJ1auKOBOIrO MEXaHU3MA.

Puc.4.Cxema IIGfICTBHH KYJIAaYKOBOI'O MCXaHHU3Ma KOHTPOJIIICPA.

[Ipu moBopoTE Banuka 5 TPOTUB YaCOBOM CTPEIKU KyJladyok 6 HaberaeT cBOUM-
BBICTYIIOM Ha POJIMK 7 W MEPEMEIIAET €ro BiIeBO. Prruar 4 moBopaunBaeTcs U pa3MbIKa-
€T KOHTaKkThl 1 W 2; mpu 3TOM mpykuHa 8 pactsaruBaercs. [Ipu oOpaTHOM ABMKEHUU
KyJauKa KOHTAKThI NIOJI ICMCTBUEM MPY>KUHBI 3aMbIKatOTCs. CKBO3b pblyar 4 U1 KOHTAKT
2 cBoOoaHO mpoxoauT mmmibka 9.11pu 3aMbikaHuu TIpy>KrMHA 3 CKUMAETCs, 00ecTiedn-
Bas JIOCTATOYHOE YCUJIME B MECTE€ KOHTaKTa. BO3MOKHBI M Ipyrue COYeTaHus KyJadka u
IPY>KUHBI, HAIPUMEP, KOTJa 3aMbIKaHUE MPOUCXOAUT IOJ ACHCTBUEM KyJlauka, a pas-
MbIKaHHE - TOJ JACHCTBUEM MpyxHUHBI. Takoil crmocod co3maeT ObICTpOE pa3BelCHHE
KOHTaKTOB M XOpOIlIee ralleHue JTyI'¥, HO HEJOCTaTOYHOE YCHUIIME NPHU Pa3MbIKAaHUU HE
MO3BOJISIET Pa30pBaTh LEMb MIPU CBAPUBAHUU KOHTAKTOB. BO3MOXKHO 3aMbIKaHHE U pa3-
MBIKaHHE€ KOHTAaKTOB TOJIBKO IOJ JEWCTBHEM KyJadyKa , OJHAKO 4Yalle HNPUMEHSIOT
NEPBYIO0 KOHCTPYKIHIO.

Ilakemno-Kynaukoevle Konmpoanepvt (puc.S) NpeJHA3HAYEHBl I PYYHOTO
YIPABJICHHUS] ACHHXPOHHBIMH 3JIEKTPOJABUTATENISAMH ¢ KOPOTKO3aMKHYTBIM POTOPOM Ma-
JIOM MOIIHOCTH, JJIsi KOMMYTallMUd B LIETISIX YIPaBJICHUSI MEPEMEHHOTO0 M MOCTOSIHHOTO
Toka. KoHTposuieps! npeacTaBisitoT co60i cOOpHYIO0 KOHCTPYKIIMIO, COCTOSIIIYIO U3 O/I-
HOTUITHBIX KOMMYTHUPYIOIIHMX 3JIEMEHTOB U (PUKCUPYIOLIETO YCTPOUCTBA.
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Puc.5. O0uuii B KyJIauKOBOT'0 KOHTPOJIIEpa.

Maznummnsie konmpo.anepvl. OHU COCTOAT U3 KOMAaHJAOKOHTPOJUIEPA, KOHTAKTO-
POB, aIapaToB 3alIUTBl U PETyIMpPOBaHKs. KOMaHIOKOHTPOJJIEP BKIIIOYAET KATYIIKH
KOHTaKTOpPOB, KOTOPbIE B CBOIO OYEpEb YHPABISIIOT paboTOi ABurarend. Takoe coye-
TaHUE alapaTroB MO3BOJSET C MOMOUIbIO HEOOJBIIOrO MEPEKIIOYAIOIIEro yCTpoilcTBa
3aIyCKaTh, PEryJupoBaTh CKOPOCTb, PEBEPCUPOBATH U TOPMO3HUTHh MOIIHBIN 3JIEKTPO-
JIBUTATENb, TAK KaK KOHTAKTOPhI 00J1a/1al0T BBICOKON JyroracUTEIbHON CIIOCOOHOCTHIO.
MaruuTHble KOHTPOJIJIEPHI BIMYCKAIOT JJI1 IOCTOSHHOTO U MEPEMEHHOro Toka. Mx mc-
MOJIB3YIOT TJIABHBIM 00pa30M Ui yIpaBiIeHUS! KpaHaMH.

2.5. Knonku ynpaBneHust

Knonku - 310 anmnaparsl py4YHOrO JE€UCTBUS C IOCTYIATENBHO JIBUKYLIEHUCS TO-
JIOBKOM, MpeAHa3HAYEHHbIE ISl YNPaBIEHUS 3JEKTPOMAarHUTHBIMH anmnapaTtamu. [Ipu
CHSITUU TAJIbLIA C TOJOBKM KOHTAKThl TAKOW KHONKH BO3BPALIAIOTCS B CBOE HOPMAJIbHOE
cocTosiHKe. bhIBatOT KHOIKH, CAMOYAEPKUBAIOLIUECS B HAXKATOM COCTOSIHUU.

KHOIKM MOryT UMETh pa3/InYHbIE KOHTAKTHI : 3aMBIKAIOIINE, PA3MbIKAIOIIHNE WU
u Te u apyrue. MHOraa NpuUMEHSIOT TakKe U KHOMKU C HECKOJIBKUMHU 3aMbIKAIOIIUMHU
KOHTakTamMu. HopMasbHbIM CUMTAIOT MOJ0KEHUE KHOIKU MPU OTCYTCTBUH BO3JAEHCTBHUS
(Haxkatust), pabounuM - TIpU HaXXaTHH. ['OJIOBKM MYyCKOBBIX KHOMOK HE JIOJKHBI BBICTY-
naTh U3 (PPOHTAIBHOTO KOJbIa. DTUM UCKIIOYAETCS BO3MOXKHOCTH CIIy4alHOTO HaXa-
THUSL KHOTIOK.

B crankocTpoenun mpuMeHstoT Takxe KHonku "Cromn" ¢ BeICTymaromiei rpudo-
BUJIHOM TOJIOBKOM KpacHoro upera guamerpom S50 M. Takue KHONKH ymOOHBI IS
OBICTPOI OCTAaHOBKH IPH ABapHH.

KHONKHM NpUMEHSIOT B LEMAX MOCTOSHHOTO U MEPEMEHHOIO TOKA HANPSHKEHUEM
1o 500 B. Ux otkmrovatomiast ciocodHocts 10 100 BT mocrosinnoro u go 1500 Bt me-
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peMeHHOro Toka. HekoTopble W3 HUX BBLAEPKUBAIOT KPAaTKOBPEMEHHBIN TOK A0 60 A,
KOTOPBII ITOJIy4aeTCsl IPU BKIFOUEHUH KOHTAKTOPOB.

2.6. O0mue cBeAeHU O pele

Pene - 310 amnmapar, B KOTOPOM IpHU IJIABHOM WM3MEHEHUW BXOJHON BEJIMYMHBI
BBIXOJHAsI U3MEHSETCS CKauKkooOpa3Ho. Pasnnyator pene :

10 BHJIy BXOJHOIO CUTHAJIa - peJieé TOKA, HANPSHKEHHS, MOIIHOCTH, CKOPOCTH,
JaBJeHUsS U T.A. BBIXOJHON BETMYMHON OOBIYHO OBIBAET 3JIEKTPUUECKHUI CUTHA,

[0 IPUHIUITY JEHCTBHS - PEJIE AIEKTPOMATHUTHBIE, MArHUTORJIEKTPUUECKHUE, UH-
QYKIMOHHBIE, MOJYIPOBOAHUKOBBIE, TEIIOBBIE U Ip. CylIECTBYIOT pelie, pearupyronme
Ha Pa3HOCTh KAaKUX-TMOO BeNMYMH (IuddepeHnuanbHble), Ha CKOPOCTh H3MEHEHHUS
BXOJIHOW BEJINYMHBI U T.[1.;

110 BO3JICMCTBUIO Ha YNPABJSAIONIYIO IIENb - KOHTAKTHbIE U OeckOHTakTHbIE. [lep-
BBIC 3aMBIKAIOT WM Pa3MBIKAOT 3JIEKTPUUYECKYIO LIEITb KOHTAKTAMHU, KOTOPbIE HAa3bIBAKOT
3aMBIKAIOIMMU WIA PAa3MbIKAIOIIUMHU. BTOpble MOTYyT pe3Ko U3MEHSTh CBOE BHYTPEH-
HEE COIpPOTUBIIEHUE OT HYJS 10 OECKOHEYHOCTH, YTO MPHUBOJUT K CKaYKOOOpazHOMY
MU3MEHEHUIO TOKA.

Haubonee pacnpocTpaHeHbl 3JIEKTpOMarHUTHBIE petie (puc.6).

d)

Pacmbop

1

fToobon

Puc.6. DnekTpoMarHuTHOE pede.

Ha puc.6,a nokazaHo ycTpoiicTBO pelie, a Ha puc.6,0 — pacTBOp M MpOBa KOHTAK-
ToB. [IpuHsATE 0003HaueHus: | — cepAeUHUK; 2 — KaTymika; 3 — KOpb; 4 — BUHT; 5 —
raiika; 6,8 — pa3MbIKaIOIINE U 3aMbIKAIOIINE KOHTAKTHI, / — IITOK; 9,10 — mpy>XUHBL.

KoHTakTHas rpynma COCTOMT M3 Pa3MBIKAIOIIUX 6 U 3aMBIKAIOIIUX KOHTAKTOB 8§,
coeIMHEHHBIX mTOKOM 7. IIpykuna 9 obGecrneunBaeT ux HaJeKHOE KacaHue. Buntom 4
MOXHO PEryJIMpOBaTh BO3AYIIHBIN 3a30p, a ralkoi 5 — HaTskeHue npyxxunbl 10. B Ta-
KOM peJie BXOJHOM BEJIIMYMHOW MOYKHO CUMTATh TOK B KAaTyLIKE WA HANpsHDKEHUE Ha
HEl; BBIXOAHOM — TOK 4epe3 KOHTAKTHI. [Ipy yBenmnyeHun Toka KaTylmku |, OT HyJIeBO-
ro 3Ha4eHHs OyJIeT YBEJIMUYMBATHCSI MAarHUTHBIN MTOTOK U CUJIa MPUTsKEeHUs sikopsi. [loka
AKOPb HE MPUTSHYJICS, KOHTAKThl 8§ OCTAIOTCS Pa30MKHYTBIMU U TOK |, paBeH HYyIIIO.
Ho npu HEKOTOPOM TOKE B KaTYILIKE CUJIa MPUTSKEHUS CTAHOBUTCS OOJIbILIE , YEM CHUa
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NPYKUHBI, U IKOPb HAYMHAET ABUTaThCsA. Kak TOJBKO BO3IYIIHBINA 3a30p YMEHBIIMUTCS,
MarHMTHBIN [TOTOK BO3PACTAET, UTO MPUBEAET K YBEIUUECHHUIO FIEKTPOMArHUTHOW CHJIBI
U CKOPOCTH JIBIDKEHUS KOps. Takum 00pa3oM, Aaxke mpu HEOOIbIIOM CMEIICHUH SKOPS
OH OYEHb OBICTPO NPUTATUBAETCS K CEPIECYHUKY U IEPEAAET CBOE JIBHIKEHUE uepe3
IITOK Ha KOHTaKThl. Ha BeIX0/€ pese nosBiIsieTCs TOK.

BakHble nokasarenu pese — pacTBOp U MpoBasl KOHTAKTOB (puc.6,0).

PacTBOp KOHTakTOB — 3TO pacCTOSHUE MEXKIY MOJIBHKHBIM W HENOJABUKHBIM
KOHTaKTaMU IPU UX Pa30MKHYTOM COCTOSIHUU.

[IpoBan KOHTaKTOB — 3TO TaKOE€ PACCTOSIHUE, HA KOTOPOE NMEPEMECTUIICS OBbI IO-
JBUKHBIA KOHTAKT I1OCJIE 3aMbIKaHUS C HEMOJBUKHBIM, €clii yOpaTh nocineanuil. Ipo-
BaJl JOJDKEH OBITh BO BCEX allllapaTax, 4YToObl 00ECEYUTh HAJIEKHBIN KOHTAKT B CIIydae
VCTUPaHUS CONPHUKACAIOIINXCS TOBEPXHOCTEM.

KOHTaKThl M3roTaBiIMBaIOT U3 PA3JIMYHBIX CIJIABOB M IMOPOILIKOBBIX COCIUHEHHM.
OCHOBHBIMU KOMITOHEHTAaMU , HCIIOJIb3YEMBIMU NP U3TOTOBJICHUN KOHTAKTOB, CIIyXKaT
MeJb, cepedpo, MIaTuHa, BoJdb(paM, MOIUOAEH, UPUAUI, TpadUT, OKUCHh MAarHus WU
KaJIMHUSL.

PaboTa 35€KTpOMarHuTHOTO amnmapaTta (KOHTaKTopa, IyCKaTells, peie) COCTOUT
u3 nepuooB (puc.7) : cpabaTeiBaHMs, pabOTHl U OTITyCKaHUS, KOTOPBIE ONPEAEIAI0TCS
nojauyel MOTKIIOUYEHUEM HaIPSKEHUS Ha KaTyIIKE M XapaKTepU3YITCs TOKAMH U Bpe-
MeHeM cpalOaTbiBaHus |, Lo, ; pabouum |, t, 1 oTyckanus lop, tor -

]

fpad

ff’g

Puc.7. Xapakrepuctuka nepexoqHblX PEXUMOB IIPU BKIFOUEHUH U BBIKIIFOYEHUU
AIEKTPOMArHUTHOTO PEJIE.

Ha puc.7 nokazansl : 1 — U3MEHEHHE TOKA B KAaTyLIKE pene; 2 — U3MEHEHUE BO3-
JQYIIHOTO 3a30pa B MAarHUTHOM CUCTEME; 3 — YIPOUIEHHAs AuarpaMMa BKIIFOUEHUS U OT-
KJIFOYEHHUS peTe.

MuHUMaNBHBIA TOK KAaTYLIKH, IIPU KOTOPOM CpadaThIBAET peie, Ha3bIBAIOT MO-
kom cpabamviéanus |, .O4eBUAHO, 4TO IpH TIOOOM APYroM Toke OoibieM lg, , AKOpb
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TeM 00Jie€ NPUTSHETCS K CepAeYHUKY. MaKCUMasbHBII TOK, IPU KOTOPOM peJie OTITyC-
KaeTcsl, Ha3bIBAIOT moxom omnyckauus |y, . Ilpu mobom apyrom Toke, MeHbLIEM gy
TeM 0oJiee IKOpb BO3BPATUTCS B HOPMAJIBHOE COCTOSIHHE.

[TosiBneHue IEKTPOMArHUTHOM CHIJIBI MOXXHO OOBSICHUTH CIEAYIOIIUM 00pa3oMm.
[IycTh KaTymka ¢ TOKOM CO3/1a€T MarHUTHOE I0JI€, CUJIOBBIE JTMHUU KOTOPOTO HAalpaB-
JIEHBI OT SIKOPSL K cepJeyHuKy. Toraa sikopb MOKHO CUMTATh CEBEPHBIM IMOJIOCOM, TaK
KaK JIMHUM U3 HEro BBIXOJAT, & CEPICYHUK — FOKHBIM. Pa3HOMMEHHBIE MOJI0CA MPUTS-
rUBaloTCs U pene cpabateiBaeT. ClenyeT OTMETUTh, YTO CUJIa MPUTSHKEHUS 3aBUCUT OT
pacCTOSIHUS MEX]y CEPICYHUKOM U sikopeM. Uem MeHblie 3a30p, TeM OO0Jblle MarHuT-
HBIN MOTOK U TsroBoe ycuiue. [loaTtoMmy B mporecce IBUKEHUSI IKOPsI, IPU cpadaThiBa-
HUU pelie, yCUine OBICTPO BO3PAcTaeT M CTaHET MAaKCUMaJbHBIM TOI/A, KOT/A SIKOPb
IIOJIHOCTBIO NPUTSHETCS K CEPICUHUKY.

MoxHo nath u Ipyroe oobsicHeHue paboThl peie. CyllecTByeT MpaBuio, Mo KO-
TOPOMY MAarHUTHBIE JINHUU CTPEMSTCS COKPATUTh CBOIO MIKMHY. Korja sikopb NpUTATru-
BaeTC, IMHUU COKPAILAIOT CBOIO JUIMHY HAa BEJIUYHMHY BO3AYIIHOTO 3a30pa & . DTO mpa-
BUJIO HUYETO HE OOBACHSET W SBJsiETCS (POpMaiIbHBIM, HO YacTO BBIpYyYaeT TaM, TJIe
NepBbIi cloco0 00BACHEHUS! IPUMEHUTD TPYIHO.

[Tpu oOpaTHOM HaIpaBlIE€HUU TOKA B KATYIIKE SIKOPb TOXKE OyJAET MPUTITUBATHCS,
TaK KaK MarHUTHBIE JJMHUU U3MEHAT CBOE HAIIPABJIEHUE, a MOJI0CA MOMEHSIOTCA MECTa-
mu. CrenoBaTesbHO, KaTyIIKy MOKHO IMUTAaTh IEPEMEHHBIM TOKOM. B 3TOM citydae mo-
je OyAeT MepeMEeHHbIM, a KaTylllKa — 00J1alaTh HE TOJIbKO aKTUBHBIM, HO U MHAYKTHB-
HBIM COITPOTHMBIIEHUEM, IO3TOMY KaTyIllIKa pejie MEPEMEHHOr0 TOKA MPHU MPOYUX PaAB-
HBIX YCIIOBHUSX JIOJDKHA UMETh MEHBIIIEE YUCIIO BUTKOB, YEM KATyIIKa peJie MOCTOSHHO-
ro Toka. Torga conmpoTuBieHHs X OYIyT paBHBI U IPU OJIMHAKOBBIX HANPSHKEHUSX TO-
TEKYT OJIMHAKOBBIE TOKH.

B HavaibHBI MOMEHT IIOCJIE TTOJAaYU NEPEMEHHOIO HANPSKEHUs MYCKOBOM TOK
KATYIIKWA OYEHb BEJIMK, TAK KaK MHJIYKTUBHOE CONMPOTUBIEHUE Majo. Korna sskops npu-
TSHETCS. ¥ BO3JYLIHBIM 3a30p YMEHBLIUTCS 0 HYJISA, IOTOK PE3KO YBEIMYUTCS, & CJIEN0-
BaTEJIbHO, YBEJIMYUTCS MHIYKTUBHPE CONMPOTUBICHHUE, a TOK KAaTYIIKU YMEHBIIUTCS J10
HOMUHAJIBHOTO 3HAYECHUSI.

B perne mocToOSHHOrO TOKa CEpIEYHUK M SIKOPh OOBIYHO M3TOTABIMBAIOT CIUIOII-
HBIM U3 3JIEKTPOTEXHUYECKOM CTAJIM B BUJE MOJIOCHI WJIM HUJIMHIPA, B PEJIE IEPEMEHH O-
ro TOKa — IIMXTOBAHHBIMU, T.€. COOPAHHBIMU M3 OTAEJBbHBIX U30JIUPOBAHHBIX IPYT OT
Jpyra cTajbHbIX IacTUH. CaeiaaHo 3TO JJIsi YMEHbBIIEHUS BUXPEBBIX TOKOB, T.€. CHU-
YKEHUs HarpeBa MarHUTHOM cucTeMbl. Tak Kak BUXPEBbIE TOKM OKAa3bIBAIOT €ILIE U pa3-
MarHM4MBarollee JeHCTBUE Ha MOTOK KAaTYIIKH, TO HHOTAA CEPJICYHUK U SIKOPb peJie MOo-
CTOSIHHOT'O TOKa TOK€ JEJNAI0T IIIMXTOBAHHBIMHU.

Kpome TOka cpabaThiBaHMs M OTIIyCKaHUS PeEJie MOXKET XapaKTepHU30BaThCS
HaIpsSOKEHUSIMU CpalaThiBaHUA M OTIyCKaHus. OTHOILIEHWE BEJIMYMHBI OTIYCKaHUS K
BEIIMYMHE CpabaThbIBaHUs Ha3bIBAETCA KOI@puyuenmom 6o3gpama Ky = loml lop , KOTO-
pBIi Bcernia MeHble eIuHUIIbl. B anexkTpomMaruutHeix pene kg, = 0,2 — 0,85, B maruu-
TOZJIEKTPUYECKHUX OH BBIIIE, a B ANEKTPOHHBIX U MOJYIPOBOJAHUKOBBIX K4y = 0,99. Ha
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KaTyIIKax pejie YacTO YKa3bIBAlOT HOMHHAIBHOE HANPSHKEHHE, KOTOPOE HECKOJIBKO
OobIlie HaNpsOKEHUsT cpabaThIBaHUS, MO3ITOMY OHO OOECIeunBaeT HAJICKHYIO paboTy
pene 6e3 neperpeBa KaTyIIKU.

3. OOBEKTHI UCCIIENOBaHMS, 000PYAOBaHUE, MATEPHUAIIBI M HATJISITHBIC ITOCOOHS;
OOBEKTOM HCCNEOBAaHUS SIBISIIOTCS AJIEKTPUYECKUE amnmapaThl, 3JIEMEHTBl CHCTEM
yIpaBJEHUSI JIEKTPONPUBOIOM, CUCTEM 3aIUThI, CUCTEM PEryJIUPOBAHUSI.

4. 3ananue Ha paboTy (pabouee 3amanue).

4.1.13yunTh OnMcaHus yCTPOICTB pa3IMUHbIX SJEKTPUUECKHUX alapaToB.

4.2 .O3HaKOMUTCSI ¢ KOHCTPYKIHUSAMHU DJIEKTPUYECKUX amnmnapaToB pa3iNdHbIX TH-
OB, HCTIOJIb3YEMbIX U UMEIOIIMXCS B TAOOPATOPUH 3JIEKTPOABTOMATUKH U 3JIEKTPOIIPU-
BO/A. 3amucaTh NacHOpPTHBIC TaHHBIE PEIEHHO-KOHTAKTOPHBIX YCTPONUCTB YKa3aHHBIX
IPETOJaBaTEIIEM.

4.3 .13yunTh mpaBUia YCIOBHOTO H300pa)KeHHS SJICKTPHUECKHUX ammapaToB Ha
NPUHLMIHATIBHBIX 3JIEKTPUUYECKUX CXeMaXx.

4.4 ViccnenoBaTh palOTy peENEHHO-KOHTAKTOPHBIX YCTPOUCTB(KOHTAKTOP, pe-
J1€,3J1eKTPOMarHuTHbIE My(THI U JIp. ).

4.5.CoctaBUTh OTYET O MpoenaHHOW padoTe. OTYET JOIKEH COAEPKATh MPHUH-
IUIHAIBHYIO CXEMY OJHOIO M3 YCTPOMNCTB YHpPaBJIEHHUS 3JIEKTPOIPUBOAOM, crienudu-
KAILMIO peJeiHO-KOHTAKTOPHOM anmnapaTypsbl, BEIBOABI 00 3((HEKTUBHOCTH pabOTHI CXe-
MBI U OTZIEJIbHBIX €€ YacTeil.

5. Xoa paboTsl (IMOPSI0K BHIMOJHEHUSI paOOThI);

5.1  O3znHakomiieHHE C KOHCTPYKIMSIMU JIEKTPUUECKHUX aIapaToB Pa3INIHbIX
THUIIOB, UCITOJIB3YEMBIX U UMCIOIIUXCS B JTAOOPATOPHH JICKTPOABTOMATHUKH M DJIEKTPO-
pUBOJIA.

5.2 W3yuenue mpaBui yCIOBHOTO M300PaKCHHS JJCKTPUUYCCKHUX amrapaTroB Ha
MPUHITUITAATBEHBIX AJIEKTPUIECKUX CXeMaX

5.3 MHccnenoBanue paboOThl peieiiHO-KOHTAKTOPHBIX YCTPOMCTB (KOHTAKTOP, pe-
Jie, DIEKTPOMArHuTHbIE My(THI U JIp.).

5.4 CocraBieHue oTyeTa.

6. ConepxaHue OTYETA;

B oTdere mOmKHBI OBITH TTOMEIIEHBI KOHCTPYKTHBHBIC YEPTEKU IICKTPUUCCKUX
anmapaToB Pa3JIMYHBIX THUIIOB, TIPaBUJIa YCIOBHOTO H300paXEHUS JICKTPUUSCKHUX aIllna-
paToB HAa MPHUHITUMHUAIBHBIX AIEKTPUUYECKUX CXEMaX, PEe3yJIbTaThl UCCIIEIOBAHMS pado-
TBI PEICHHO-KOHTAKTOPHBIX YCTPOUCTB (KOHTAKTOP, pejie, dJICKTPOMAarHUTHBIE My(DTHI 1
Ap.).

7. CICOK MCIOJIb30BAHHBIX HCTOYHUKOB.
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METOJUYECKHUE YKA3AHUS K
JIABOPATOPHOM PABOTE Ne 2

NCCIEAOBAHUE JIEKTPUUYECKHUX CXEM KOHTAKTOPHOTI'O
YIIPABJEHUA ACUHXPOHHBIMU SJEKTPOABUTI'ATEJIAMUA

1. Henp u 3amaun paboThI

[enb pabOTHI:
N3yueHne ANeKTPUUYECKUX CXEM BKIIFOYCHHUS ACHHXPOHHBIX KOPOTKO 3aMKHYTBIX
JIBUTATEJICH.

3agaun paboTHI:

1.  HByueHue ycTpoHCTBAa KOHTAKTOPOB Pa3IUYHBIX THIIOB.

2.  V3ydeHue mpUHITUIIOB MTOCTPOCHUS M PAOOTHI CXeM KOHTAKTOPHOTO BKITIOUCHUS
ACUHXPOHHBIX KOPOTKO 3aMKHYTBIX JBUTATEIICH.

3.  BrisgBIeHUE JOCTOMHCTB M HEIOCTATKOB KaXKIOH CXEMBI.

4.  TlpuoOpeTeHue MpaKTUUECKUX HABBIKOB B pa3pabOTKe M HANAJKE Pa3TUYHBIX
AIIEKTPUYECKUX CXEM YIIPABICHUS JJICKTPOIBUTATEISIMHU.

2. O0mme moJi10:KeHNus1 (TeopeTuYeCKHue CBeIeHMNs);

[Ipy KOHTaKTOPHOM yIPaBJICHUH AJIEKTPOJBUraTEIsIMU PUBOJIOB CTAHKOB B Kayde-
CTB€ MCIOJIHUTEIbHBIX OPraHOB MCIOJIb3YIOTCS KOHTAaKTOPbI, @ B KAY€CTBE OCHOBHBIX
AJIIEMEHTOB YIIPaBJIEHUS — PEJI€ U KHONIOYHbBIE BBIKIIFOUATEIH.

KOHTaKTOpbl OTHOCATCA K 3JEKTPOMArHUTHBIM KOMMYTAlIMOHHBIM amnmnapartam. B
3aBUCUMOCTH OT POJIa KOMMYTHPYEMOTr0 TOKa Pa3IMyar0T KOHTAKTOPBI TOCTOSIHHOTO U
nepeMeHHOro Toka. Mcxo/s U3 KOHCTPYKTUBHBIX OCOOCHHOCTEN, pa3inyaloT KOHTaKTO-
PBI IPSIMOXOJIOBBIE U TIOBOPOTHOTO TUIIA.

VY npsamoxonoBbix kKoHTakTOpoB THNa [IME (puc.l) cepineyHuk MarHUTONpOBOJA
1, moAnpyKUHEHHBIN NPY>KUHOHN 2, pacloj0KeH B KOPIyce KOHTAKTOpa 3 U yaepKuBa-
€TCS B HI)KHEM IOJI0KEHUU KOpITycoM KaTywmku 16. flkops Mmarauronposoga 15, non-
NPY>KUHEHHBIN MIOCKOU MpYKUHOM 13, pacmnosiokeH B HOJABUAKHON 4YacTU 12 KOHTaKTO-
pa u yaepxkuBaeTcs B Hell mmnuibkoi 14. CBepXy MOABHKHOM YacCTH KOHTAKTOpa pac-
MOJIOKEH KOHTAaKTHBIM MOCTUK 10, mOANPYKMHEHHBIN MIOCKOW MPYXKUHOU 9, KOTOpPbHIE
yAEPKUBAIOTCS CKOOKOM 6 1 npyxuHoit 7. [loaBmxHas yacTh 12 KOHTaKTOpa HAXOAUT-
Csl B BEPXHEM IOJIOXKEHUU 32 CUET JABYX NPYKUH 4.
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Tpu xoHTakTHBIX MOcTHKa 10 00pa3yroT Tpymiy IIaBHBIX KOHTAKTOB, MpEAHA3HA-
YEHHBIX JUIi KOMMYTAllMM CHWJIOBBIX Iened. Kpome TIJIaBHBIX KOHTAaKTOB KOHTAaKTOP
MMEET JIBE IPYIIIbI OJIOKMPOBOYHBIX KOHTAKTOB (Ha puC. | He MOKa3aHbl), KOTOPbIE Me-
XaHUYECKHN 3aKPEIUICHBI Ha MOJBHKHOM YaCTH KOHTAKTOpA U CIIy’KaT JUIsl KOMMYyTaluu
CJIa00TOYHBIX LIETICH AIEKTPOABTOMATUKH.

[Ipu BKIIFOYEHMM KaTylIKU 16 B LeNb MEPEMEHHOIO TOKa SIKOPb MarHUTOIIPOBOAA
15 nputaruBaercs Kk cepIeyHUKY 1, KOHTaKTHBIM MOCTHK 103aMbikaeTKOHTAKThI 11 u 5.
[Ipyxunbl 2 n 13 aMOpPTU3UPYIOT yAapsl IPU BKIIOYEHUHN IEKTpoMarHuta. llpu ot-
KIIFOUEHUH KaTylmKu 16 npyXuHbl 4 TOAHUMAIOT MOJBHKHYIO YaCTh KOHTAKTOPA BBEPX
Y KOHTaKTOPBI Pa3MBIKAIOTCS.

B kpbllike 8 HMMEIOTCS NMEPETOPOAKH, KOTOPBIE HU3OJHMPYIOT IJIaBHBIE KOHTAKTHI
JpyT OT Apyra C LEJIbI0 YMEHBIIEHHsI 1yTroo0pa30BaHus IPU pa3MbIKAHUU KOHTAKTOB. C
ATOM K€ UENbI0 TJIABHbIE KOHTAKThl «MOCTOBOIO» THIA OOECIEYUBAIOT JBYXKPATHBIN
pa3pbIB CWIOBOU LICTIN.

-~

Cocol0o0c noko

¢vocfoas

Puc.l VYctpoiictBo kontaktopa tuna [IME.
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KonTaktop moBopotHoro tuna mapku [IA (puc. 2) codpan Ha METAIIIMYECKOM OC-
HOBaHUU 12, Kk kKoTOpoMy KpenuTcs iata 11. B BepxHel 4acTu 3aKpeIieHbl CEPACYHUK
MarHuTONpoBOja 2, MOANPYKUHEHHBIM NByMsa npyxuHamu 1. M xarymka 3. Skops 4
3aKpEIUICH HEMOABMXXHO Ha pbryare 6 ¢ onopoi 10. IlogsukHast yacTe 15 rioaBHBIX KOH-
takToB 14, 13 pacnonoxkeHa B cToiike 17 U MoANpy>XKMHEHA NPYXKUHOU 7, cO3MaronIen
KOHTakTHOe ycunue. Ctolika 17 3akperuieHa Ha IOBOPOTHOM palyare 6.

['pynma riaaBHBIX KOHTAaKTOB 3aKpbITA KPBIIKOM 9, UMEIOIIEN NMEPEropoOJKH I
o0pa30oBaHUs OTAEIBHBIX 1yTOracUTEIbHBIX Kamep. /sl ymydiieHus ycaoBHUil rameHus
JYTH B KQXJI0M KaMepe pacroioKEHbI ABE METAIIMUYECKHE CKOOBI 8, co3narolue mome-
pPEYHBI MATHUTHBIN ITOTOK /IS BBIHOCA AYTH U3 30HBI KOHTAKTOB.

KOHTaKkTOpbl MOBOPOTHOTO THUMA, B OTIMYUU OT MPSIMOXOAOBBIX, TPEIHA3HAYECHBI
JUIsL KOMMYTAllUU 3HaYUTENIbHBIX TOKOB 3a CUET OOJIBILIETO 3a30pa MEX/1y HEMOABUKHOMN
U TIOJABMYKHOM YaCTSIMH.

b -

Puc. 2. VYcrpoiictBo koHTakTOpa THna [TA.

VYcnoBHoe rpaduueckoe U OyKBEeHHOE 0003HAUEHME KOHTAKTOpa Ha MPUHIMUIH-
aJIbHBIX DJIEKTPUYECKUX CXeMax M300pakeHO Ha puc. 3. MexaHuueckas CBS3b MEXIY
AJIIEKTPOMATHUTHON CUCTEMOW U KOHTaKTOpamH, 0O03HAYEHHAs IITPUXOBOU JIMHUEH, B
OOJBITMHCTBE CITy4YaeB HE MOKA3bIBACTCS (pa3sHECEHHBIN CIOCO0 N300pakeHus).

KMt

M
LI

v KM

_\ "

P

KM{.2
KM1i3

Al

S



20

Puc.3 VYcnoBHoe 0003HauU€HHE KOHTAKTOPA HA MPUHIUITUATBHBIX SJIEKTPUYECKUX

cxemax

KoHTakTop sIBiIsSIETCS annapaToM AUCTAHIIMOHHOTO JNEWCTBUS, YIPABISEMbId KOM-
MyTaruen cnadoTouHbixX meneit. [loaToMmy B cxemMax KOHTaKTOPHOTO YIIPABICHUS pa3-
JINYAIOT JIBE SJIEKTPUUYECKUE 1IETIU:

- LEMb TJIABHOIO TOKAa — LEMb BKJIIOYEHUS OCHOBHBIX IMOTPEOUTENIECH 3IICK-

TPOIHEPTUU B CXeMe (JIBUTaTesnen);

- LEMb YIPABJICHUS — LIENb BKIIOYEHUS U OTKIIOUEHHS KaTyIIEK KOHTaKTO-

pOB, perne.

Pa3znmuuaror aBa pexxumMa pabOThl CXeMbl KOHTAKTOPHOTO YIIPAaBJICHUS 3JEKTPOABHU-
raTesiMuU:

- MyCKO — HAJIaJ0YHbINA (CTApT — CTOMHBIN);

- JIOJITOBPEMEHHOTO BKJIFOUCHMUS.

B nepBoMm ciydae BKIFOUEHHE JIEKTPOJBUraTENsl MPOU3BOAUTCS C MOMOUIBIO OJI-
HOM KHOTKH, TPU HAXKATUM KOTOPOM 1IETb MUTAHUSI OOMOTKM KOHTAaKTOpa 3aMbIKAETCH,
a MpU OTHYCKAaHUU — pa3MbIKaeTcs. JlJis JONroBpeEMEHHOTO BKIFOUEHUS 3JIEKTPOABUTa-
TeJsl TMPUMEHSIOT CaMOOJIOKUPOBKY KHONKHU «ITYCK» OJIOKMPOBOYHBIMH KOHTAaKTaMH
KOHTaKTopa. /s ocraHoBa 35ieKTpoABUTaTENS] HEOOXOUMO 00E€CTOUHTH 1Ieh MUTAHUS
OOMOTKH KOHTaKTOpPa C MOMOIIbIO JOTIOTHUTEILHON KHOTIKA «CTOTD.

VYrpaBieHue 3JIeKTPOABUTATENIIMU MOXKET ObITh HEPEBEPCUBHBIM M PEBEPCUBHBIM.
[Ipu peBepCUBHOM YNPABICHUU BKIIOUECHHE JICKTPOJBUTATENS IPOU3BOJIUTCS MPH MO-
MOIIIM OJAHOTO KOHTakTopa. IIpu peBepCMBHOM yIpaBiIEHUHU BKJIIOUEHUE DJIEKTPOIBUT A~
TEeJIsl MPOU3BOAUTCS MPHU MOMOIIM ABYX KOHTAKTOPOB. OAMH KOHTAKTOP BKJIFOUAET JJICK-
TPOJIBUTaTeNlb Ha MpSAMOE BpalleHue, Apyroil — Ha oOpaTHoe. PeBepc OOBIYHO OCy-
MIECTBIISIETCS ITyTEM CMEHBI HE MEHee JBYX (a3 MUTAIOIIET0 HAMPSKEHUs Ha 0OMOTKaX
ANEKTPOJBUrATENS.

[Ipn OTHOBPEMEHHOM BKJIFOYEHHH JIBYX KOHTAaKTOPOB MPOM30WIET KOPOTKOE 3a-
MbIKaHue. J{s npeaynpexaeHuss KOpOTKOro 3aMbIKaHUS LEMb BKIOUEHUSI OJTHOTO KOH-
TaKTOpa JOJKHA OJIOKMPOBATHCS BCIIOMOTATEIHHBIMU KOHTAKTAMH MJIM KOMMYTAITMOH-
HBIMU 3JIEMEHTAMH LI BKIFOUEHHUS IPYTroro KOHTAKTOPa.

3. O0beKTBI HCCIeI0BAHUS, 000PY/A0BAHNE, MATEPHAJIBI M HATJISIIHbIE MOCO-
ous;

JlaGoparopHast paboTa MPOBOAUTCS HA CTEHJE, Ha KOTOPOM YCTAaHOBJIEHBI 3JIEK-
TPOABUTATENN, KOHTAKTOPBI U KHONKM YITpaBJIeHUs. KaKIbli IeKTpUUYECKUI ammapar,
YUacTBYIOIIMIA B pabOTe CXEMbl, CMOHTUPOBAH Ha MAHEJIbKE U 3aKPBIT KOXKYXOM W3
iekcuriaca. Ha nepenHelt cTeHke KoxyXxa n300pa)xeHa cxema dJeKTPUUECKOro amnmna-
parta. Kaxap1il 2J1eMeHT anmnapara MOJKJIIYEH K IITENCENbHBIM THE3aM, KOTOPBIMU HA
CXEME 3aKaHUYMBAETCS €r0 YCIOBHOE N300paKeHUE.
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DNeKTpUYECKHE TENU UCCIAEAYEMON CXEMbl MOHTHUPYIOT C TIOMOIIBIO THOKUX DJICK-
TPUYECKUX MPOBOJHUKOB, HA KOHIIAX KOTOPBIX UMEIOTCS IUTEINCEIN IJIsi COSTUHEHUS C
THE3/1aMU AJIEKTPUUYECKUX allapaToB.

[Ipu uccnenoBanuu paboThl CXEMBbI UCTIOIB3YETCS IepeMeHHoe HanpsbkeHue 220B.

4. 3ananue Ha padoty (paGouee 3aganue).

N3yunth ycTpOMCTBO U MPUHLUII AEUCTBUSI KOHTAaKTOPOB. CoOpaTh U U3YYUTh CXEMBI
KOHTAaKTOpHOTO yrpasneHwus (puc. 4 — 10).

PaboTa BBIMOTHAETCS KOKIABIM CTYJEHTOM UHAWBUYATbHO WM OpUrajgaMmu u3
JIByX — TPEX CTYJICHTOB.

5. Xox pa0oTsI (MOPAAOK BBHINOJHEHUSI Pa00ThI);

1. N3y4unTh HCCnenyeMyro CXeMy U HAUEPTUTh €€ B OTCYET.

OcMOTpeTh KOHTAKTOP, HAWTU THE3/1a BBIBOIOB OOMOTKH, TJIaBHBIX U 0J10-
KHPOBAaHHBIX KOHTAKTOB.

OcMOTpeTh U OITPOOOBATH KHOIIKH.

OcMOTpeTh U 0pOOOBATh MAKETHBIN BBIKIIFOYATEIb.

[Ipon3BecTH MOHTaX CXEMbI Ha CTEH/IE.

[Tocne KOHTPOIS CO CTOPOHBI TPEMOAABATEIS IPABUIIBHOCTA MOHTAXa
CXEMBI [T0JaTh HAIPSLDKEHUE HA CXEMY AKETHBIM BBIKIIFOUATEIIEM U
OCYILECTBUTH ITYCK U OCTAHOB JJIEKTPOABUTATENS COOTBETCTBYIOIIUMH KHOITKAMU.

N

o0k ow

7. N3yunTh paboTy CXEMBI U clIeTaTh €€ ONMUCAHUE B OTYETE.
8. JleMOHTHpOBATh CXEMY.
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Puc.4. Cxema BriroueHus anekrpoasuratens Puc.5. Cxema BKIIFOUEHHS 3JIEKTPO-
JUIS. HaJal0uHOr0 PeXUMa paboThl. JBUTATENS AJ1s1 IPOJOJKUTEIBHOTO
pexuma paboThl.
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Puc.6. Cxema BKIIFOUEHMS 3JIEKTPOABUTATEINS 11 HATaJ0YHOTO U IPOJIOJKUTENB-HOTO
PEXKUMOB PadOTHI.
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Puc.7. Cxema pa3ienbHOr0 BKIFOUYEHHUS JIBYX JJICKTPOABUTATENIEH.
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Puc.8. Cxema BKIIOUCHUS ABYX BHGKTpOHBHTaTCHGﬁ, HCKIIIOYaromiasa ux OJHOBPCMCH-

HYI0 padoTy.
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Puc.9. Cxema nociie1oBaTeIbHOr0 BKIFOUEHHS IBYX 3JIEKTPOABUTATENEH.
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Puc.10. Cxema PCBEPCUBHOI'O BKIIIOUCHUS JICKTPOABUIATCIIA.

6. Conep:xanue oTuera;

B oTryeTe n0omKHBI OBITH TOMEIIECHBI CXEMbI BKIIIOUEHUS AJICKTPOJIBUTATENIEH /s
pa3nMuHbIX (DYHKIUM yrpaBiieHHs (MCKIIOYaromias uX OJHOBPEMEHHYIO paboTy, IMo-
CJIEIOBATEIBLHOTO BKIIFOUEHUS, PEBEPCUBHOTO BKIIFOUCHUS U T.1.)

7. CIHCOK HUCIO0JIb30BAHHBIX MCTOUYHHUKOB.

1. Mockanenko, B.B. Crucrempl aBTOMATU3UPOBAHHOTO YIIPABIICHUS JIEKTPOIIPH-
BOJIa : yUeOHUK cpen.crell.yue.3apenennii / B.B.Mockanenko .— M. : Uadpa-M, 2007
— 208c. : un. — (Cpennee npodeccruonanbHas odpaszoBanue) .— bubnuorp.B kKoHIe
kH. — ISBN 978-5-16-001676-4 /B iep./ : 135.00.

2. Tepexos, B.M. CucteMsbl ynipaBiaeHUs dJIEKTPONPUBOJIOB : YUSOHUK 151 BY30B /
B.M.TepexoB,0.1.Ocumno;niox pea.B.M.TepexoBa .— 2-e uzn.,crep. — M. : Akaje-
mus, 2006 .— 304c. : un. — (Bwicmee mpodeccuonanprHoe o00pa3zoBa-
Hue:JnekTporexuuka) .— bubmmorp.B xonme kH. — ISBN 5-7695-2911-3 /B mep./ :
385.00.

3. CokomnoBckuid, I'.I'. D1eKTpONPUBOJIBI IEPEMEHHOTO TOKA C YACTOTHBIM PEry-
aupoBaHueM : yueOHuk st By30B / I.I'.CokonoBckuit .— 2-e uzf. ucap. — M. : Aka-
nemusa, 2007 .— 272c. : wun. — (Beicmee mnpodeccuonanpHOoe 00pa3oBa-
HUe:DNeKTpoTexHuka) .— bubmuorp.B konue kH. — ISBN 978-5-7695-4505-4 /B niep./
:194.70.

4. Konomuen, A.Il. MexnyHnapoanas Acconuanus "ArpooOpazoBanue”. DJek-
TPONIPUBOJL W DIJIEKTpooOopymoBanue : y4deOHUK s By3oB / A.Il.Komomuern [u
1p. |;Mexaynap.accoil." ArpoodpazoBanue”" .— M. : KomocC, 2007 .— 328¢. : uin. —
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(Yuebuuku u ydyeOHbIE TOCOOHUS 7Sl CTYACHTOB BBICIIMX YUE€OHBIX 3aBEICHUM) .—
bubmmorp.B konie kH. — ISBN 978-5-9532-0596-2 /B mep./ : 351.95.
5. KonputoB W.I1. DnekTpudueckue MamyHbl: Y4eOHUK JUTsl BYy30B. — 2-€ U3I., Te-
pepab. — M.: Beicm. k. Jloroc; 2000. — 607 c.
6. Muxaiinos O.I1. ABTOMaTU3MpOBaHHBIN 3JIEKTPONPUBOJ CTAHKOB U IPOMBIIII-
JICHHBIX poOOTOB : YueOHMK AJig BY30B. - M.: Mamunoctpoenue, 1990, - 304 c.,u.
7.TOCT 50369-92. DnekrpornpuBoasl. TepMUHBI U ONIpeaEIEHUS.
8. Kmroues B.M. Teopus »snexktponpuBoga: YUYeOHUK JIsI BY30B. — 2-¢
u3a.nepepad. u gomn.-M.: DHeproaromusaat, 2001, - 704c.
9.Muxaitnos O.I1.,CokonioB B.E. Dnekrpruueckue amnmaparsl 1 CPeACTBA aBTOMa-
tr3anuu. - M.: MamumHoctpoenue, 1982, - 183 c.,ui.
10.TOCT 2.710 - 81
11.TOCT 2.755 - 74
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METOJHYECKHE YKA3AHHUA K
JIABOPATOPHOM PABOTE Ne 3

U3YUYEHUE YCTPOMCTB U BUJIOB 3ALIIUTHI
ACHHXPOHHBIX DJIEKTPOJABUT ATEJIENA

1. Heab 1 3a5aun padoThI

[lens pabOTHI:

N3yueHne pa3anyHbIX BUAOB 3AIIUT ACUHXPOHHOTO JBUraTEIA C KOPOTKO 3aMKHY-
THIM POTOPOM.
3amauu paboTHI:
1. O3HaKOMUTCSI C Pa3IUYHBIMU BOJIAMHU 3aLTUT 3JEKTPOJBUTATEIICH.
2. 3yuenue ycTpoiicTBa U MPUHIIUIIOB PabOTHI TETJIOBOTO PEJI€ U Pelie TOKA.
3. 3ydyeHune cxeM 3aiuThl JIEKTPOABUTATENS ¢ IPUMEHEHNUEM TETUIOBOT'O PEJIE U pelIe
TOKA.
4. IIpnoOpeTeHne MPaKTUUYECKUX HABBIKOB B pa3pabOTKe M HAJIAJIKE CXEM 3aIlUThI JIEK-
TPUYECKHX LIENIEN U armnapaTos.

2. O0mue mo10xKeHus (TeopeTudecKue CBeieHNs);

Paznuyaror crnenyromuye BUABI 3a1IUThI JIEKTPOIBUTATENEH.

1. HyneBas 3amuta. MiMeer MecTo B cxeMaxX KOHTAKTHOTO YIPaBJIEHUS 3JEKTPO-
nBUTaTeNs ¢ 0J0KMpOoBKOM KHOMKHU «Ilyck» OIOKHUPOBOYHBIMU KOHTAKTaMHU KOHTAKTO-
pa. IIpu BpeMEHHOM MOHMKEHUHU WJIM UCUC3HOBEHUH MUTAIOIIETO HAMPSIKEHUSI TOK 00-
MOTKHM KOHTAaKTOpa CHUIKAETCS 10 BEIMYEHBI OTITYCKaHUS €ro 3JEKTPOMArHUTHOM CH-
CTEMBI, TJIABHbIE KOHTAKThl KOHTAKTOpa OTKJIIOYAIOT 3JIEKTPOABUTATENb OT CETH, a 0J10-
KHUPOBOYHBIC KOHTAKTHI Pa30IoKupyroT kKHOMKY «Ilyck». [Ipun BoccTaHOBIEHUHN MHUTAIO-
1IEr0 HANPSHKEHUS 10 HOMUHAIBHOTO 3HAYEHUS KOHTAKTOP HE BKIIOYUTCS, T.K. LEMb
MUTAaHUS €ro OOMOTKM pa30opBaHa HOPMAIBHO PA30MKHYTHIMU KOHTAaKTaMH KHOIKH
«ITyck» u KOHTakTaMu OJIOKUPOBKH. [103TOMY caMONIPOU3BOIBLHOTO BKJIIOYEHUS JIBUTa-
TE€JIsI IPU BOCCTAHOBJICHUH HAIPSKEHUSI HE TPOU30MIET.

C 5TOM K€ LENbI0 NMPUMEHSIOT IPOMEKYTOUHBIE PEJie HANPSIKEHUSI, OTKIIOUYECHHE
KOTOPBIX MPOUCXOAUT MPH MaJCHUN HANPSKEHUSI HUXKE JOMYyCTUMOT0. KOHTAaKThI mpo-
MEXYTOYHBIX PEJie BKIIOYAIOT B LIETIh MUTAHUS OOMOTKH KOHTaKTOpA.
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2. 3ammTa OT JUIMTENbHBIX HE3HAYUTENBbHBIX MEPErpy30K JIIEKTPOJBUTATENCH.
OcymectisieTcsa TeIIoBeIM pene. Ha puc.l cxemaTudyecku Mmoka3aHO yCTPOMCTBO Tel-

3

—AMN—

: 1
bod s
4
|
2
3

Puc.1. YcrpoiicTBo TEIoBoro peie.

JoBoro peine. HarpeBaTenbHbIi 371eMEHT 6 BKJIIOYAETCS B OJHY U3 (pa3 MUTAOIIETO JABHU-
rarenb HanpsbkeHus. Eciu anektpoaBurarens noTpelsseT TOK B Mpezesiax HOMUHAb-
HOTO, TO pese OyAeT HAXOAUTCS BO BKIIOUEHHOM COCTOSIHUM, TOTJa KOHTaKThI pene 2,
BKJIFOUEHHBIE B LIE€NIb MUTaHUsI OOMOTKHM KOHTaKTOpa, 3aMKHYTHI. [Ipu neperpyske aBu-
ratelis 4epe3 HarpeBaTesbHbIN 1eMeHT 6 OyAeT MpoTeKaTh TOK, MPEBBIIIAIOIINI HOMU-
HaJBHBIM, YTO BBI30BET DPA30TPEB OMMETAUIMYECKOW TIIACTHUHBI 5, PaCHOJIOKEHHOM
BOJIM3M HArpeBaTebHOTO 3JeMEHTa. buMetannuyeckas MmiacTUHA, COCTOSIIAS U3 JIBYX
M0JIOC METajla C Pa3IuYHbIMU KO3(PPUIUEHTAMH JTUHEHHOTO TEIJIOBOIO paclIMpEHHUs,
IIpY HarpeBaHUM HA4yHET m3rmdaTthcs. Korna nmiuactuHa 5 BBIMAET U3 3aLEIJICHUS C Pbl-
4yarom 4, MOANPYKUHEHHBIN KOHTAaKT 2 PAa30OMKHETCS M OTKJIIOYMT IeNb MUTaHUS 00-
MOTKHU KOHTakTopa. [[Burarens obectountcd. Ilociie ocThiBaHMs MIACTUHBI 5 TEIJIOBOE
pelie IPUBOJUTCS B UCXOJHOE MOJIOKEHUE Ha)kaTueM Ha KHomky 1. MomeHT cpalaTbl-
BAHUS TEIUIOBOIO pEJIe MOYKHO PEryJUpPOBaTh IYTEM
W3MEHEHMS CTEIICHM 3aleIUICHUs IUIACTUHBI 5 C pblYa-
TOM. 1

Pexxum neperpy3ok MOXKET BOZHUKHYTH IIPH IOIa-
JAHUW OJHOM W3 (pa3 MUTAIOIIETO JBUTATENb HaIpsiKe- KK
Hud. [losTomy TemnnoBoe pene HCHOoJIb3yIOT B CIIAPEH-
HOM BapuaHTe, T.€. BKIIOYAIOT B JIB€ (pa3bl MUTAIOLIETO
HanpsoKeHus. YciaoBHoe rpaduueckoe M OykBeHHOE Puc.2. YcnoBHOe u3o0paxe-
M300pakeHNe TEIIOBBIX pejie MOKa3aHo Ha puc.2. HUE TEIUIOBOTO pEJIe.

3. 3auTy OT KPaTKOBPEMEHHBIX U 3HAUUTENbHBIX
(MMKOBBIX) HATPY30K OCYILECTBIISIECT peJie TOKA, IPUHLHUII IEUCTBUS KOTOPOTO 3aKJI04a-
eTcs B ciaenytonieM. [Ipu noBellIeHNN TOKa, IPOTEKAOIIEM Yepe3 0OOMOTKY pelie, AOIy-
CTUMOI'0 3HAYCHHH peJie CpadaThIBaeT M CBOMMH KOHTAKTaMH Pa3pbIBaeT LEMb MUTAHUS

EE
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OOMOTKHM KOHTakTopa. llpu CHI)XKEHHMH TOKa K HOMHHAJIBHOMY 3HAUYEHUIO pelie TOKa
MPUXOJUT B UCXOAHOE COCTOSIHUE.
Pa3znnuarot pene Toka 3JeKTPOMarHUTHOrO U 3JIEKTPOAUHAMUYECKOTO TOIOB.
OOMOTKa 3JIEKTPOMAarHUTHOTO pefie Toka 3 (puc.3) BKIIOYAETCS MOCIEI0BATENBHO
B 0JIHY U3 (a3 MUTAIOUIETO JIEKTPOIBUTaTeNlb HaNpsbkeHus. [Ipu moBbIIeHnn HAarpy3Ku

] 4/5;;}/7%;

Puc.3. YcTpolcTBO 31EKTPOMAarHuTHOTO pesie TO-
Ka.

AJIEKTPOJIBUraTeNsl TOK 4Yepe3 OOMOTKY pelieé BO3pacTacT, B ONpPENEIEHHBIH MOMEHT
AKOPb 3 MPEOONEBAET YCUIIUE NIPYKUHBI 2 U NMPUTATUBAET K ceplaeuHuky 4. KoHrakT-
Has rpynna 1 paspblBaeT LieNb NUTaHUS OOMOTKM KOHTaKTOpA, 3JEKTPOJBUTATENb OT-
KJIF0OYaeTcs OT ceTH. TOK cpabaThIBaHUSI CETH MOYXHO PEryJMpOBaTh U3MEHEHHEM X0
AKOPSI BUHTOM O.

O6MoTKa pene Toka 1 snekTpoauHamMuyeckoro tuna (puc.4) Bkitoudaercs B a3y
NUTAIONIETO JIEKTPOABUTATEb HAIIPSHKEHUSI U uepe3 He€ MPOTeKaeT TOK, MoTpedssie-
MBIM JJIEKTpOABUTATENIEM. BO3ZHUKAIOMINI B 3JIEKTPOMATHUTHOM CUCTEME PEJIE MATHUT-
HBII MOTOK BO3JICMCTBYET Ha SAKOPb 2 M CTPEMUTCS €r0 MOBEPHYTh. YeM OOMbINi TOK
noTpeOasieTcss IBUrareaeM, TeM OOJbIIMA BO3HUKAET MAarHUTHBI MOTOK W TEM Ha
OOJBIINIT YTOJl TOBEPHETCS AKOPh 2, TPOTHBOACUCTBYS Tpykune 5. [Ipu npeswimeHnn
TOKOM JOIYCTUMOTI'O 3HAYEHUS PBIYaXKOK 3 HAXXMET HA KOHTAKTHYIO TpyImily 4, KOTopas
pa3opBET 1enb NMUTaHUs OOMOTKM KOHTAKTOpa M ABUTaTeib OoTKiIrounuTcs. Kartymka 1
00€CTOUYUTCS U pelie BO3BPATUTCS B UICXOJHOE COCTOSTHUE.



29

N

Puc.4. YcTpolicTBO 3IEKTPOAMHAMUYECKOTO pelie

TOKa.
Tok cpabarblBaHUsl pejie MOXHO PEryJupoBaTh |
PYYKOM 6, U3MEHSSI IPY>KUHOU 5 MPOTUBOICUCTBYIOITUI Ka

MOMEHT SIKOpIO 2. YcnoBHOE rpaduueckoe U OyKBEHHOE
0003HauYCHHE peJie TOKAa HA MPUHITUITHATIBHBIX AJIEKTPU-
YECKHX CXE€Max MOKa3aHo Ha puc.S.

IIpu mycke 3lEKTpOABUTaTelsl IyCKOBOM TOK MO-
JKET MPEBBICUTh TOK CpabaThiBaHUs peiie. Pese OTKIIOUUT 3aeKTpoaBUrarelb. s uc-
KIIFOUEHHUSI 9TOTO MPUMEHSIOT pejie BPEMEHHU, KOHTAKThl KOTOPOTO OJIOKHPYIOT KOHTAK-
ThI pelie Toka. Pesie BpeMeHU BKJIIOUAIOT OJTHOBPEMEHHO C 3JIEKTpoJiBUTaTeieM. Bpems
BBIJICPKKH PEJIe BPEMEHH JOJKHO MPEBBIIIATH BPEMS Cllafia IIyCKOBOI'O TOKA O HOMMU-
HaJIbHOT'O 3HAYCHMUS.

4. CymecTBYIOT KOMIUIEKCHBIE YCTPOMCTBA 3alUTHI AJIEKTPOABUTATENICH, Ha3bIBA-
eMbI€ aBTOMAaTUYECKUMH BBIKIIIOUATENsIMH (aBToMaTamMu). OHU OOBEAUHSIOT (HYHKITUU
TEIJIOBOTO peJie U pesie TOKa.

B 3aBucuMOCTH OT Ha3HAYCHHS U TPEOYEMBIX MapaMETPOB aBTOMATHI Pa3IUYarOT
0 MOIITHOCTHU (TOKY), YHUCIy TOJIIOCOB (OAHO-, IBYX-, TPEXIMOJIOCHBIE), UCTIOJTHEHUIO
3aIIATHBIX paclenuTesiel, ObICTPOICHCTBUIO U KOHCTPYKTUBHOMY MCTIOJIHCHHUIO.

[IpuHIMT paOOThI aBTOMAaTa COCTOMUT B CleAyrolieM. BKIIOUeHHEe U OTKIIOUCHUE
aBTOMaTa MPOU3BOAUTCS C MOMOIIBIO PYKOSATKH 4 (puc.6, aBTOMAaT M300pakeH B OT-
KJIFOUEHHOM COCTOsSIHUM). [1oIBM>KHONM KOHTAKT 13 He 3aMKHYT C HEMOJBH)KHBIM KOH-
takToM 14. IIpu BKIIOYEHUH aBTOMAaTa CIEAyeT MPUBECTU €0 MPYNKUHY BO B3BEJICHHOE
COCTOSIHME, TPU 3TOM PYKOSATKa 4 mepeMeniaeTcsi BHU3 M 3aCTaBIII€T MOBEPHYTHCS Je-
Tajah 3, TOKa OHA CBOMM HIKHUM KOHIIOM HE BOWJET B 3allCTUICHHUE C 3yOOM 6 yIepiKu-
Barolero peryar 7. B pesynbraTe aBTomMar OyneT roTOB K BKIIOYEHUIO. JJig €ro BKITIO-

Puc.5. YcnoBHoe nzobpaxe-
HUE pelie TOKa.
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Puc.6. YcTpoiicTBO aBTOMaTHYECKOTO
BBIKJTIOUATES.

YEHHUs PYKOATKY 4 nepememaror BBepx. [Ipy 3ToM npykuHa 5 3aiiMET Takoe IMOJIoXKe-
HUE, Tpu KOTopoM pbiuaru 11 u 12 nepemeniarorcsi BBEpX MO OTHOIIEHUIO K MEPTBOMY
MOJIOKEHUIO0. ABTOMAT BKJIFOUHUTCS U LIENb TOKA OKAXKETCS 3aMKHYTON 4epe3 KOHTAKTHI
13 u 14, rubkyro cBs3b 10, pacuenutenu 8§ u 9.

ABTOMAaTHYECKOE OTKJIOYEHUE aBTOMATa MPOUCXO-

JUT TIpU cpabaTeiBaHuU pacuenurenei. [Ipu Tokax me- QF J J JI>
perpy3ku cpabarbiBaeT TEIUIOBOW OMMeETaUIMYeCKUui WT%
pacuenurens 8, CBOOOAHBIH KOHEL KOTOPOro MepeMe-

IAeTCSL BHH3, IOBOpAdmBasi peryar 7 BOkpyr ocu O; . PHC.7.YcIoBHOE 0003Haue-
3y0 6 BBIXOJIUT U3 3alleIICHUs C JeTalblo 3 U mpyxu-  HHC aBTOMaTHYCCKOI'O BbI-
Hoii 5. Jlerans 3 moBopaunBaeT BOKpyT ocu O, , a peiua- KIH09aTCII

ru 11 u 12 mpoxoast MeprBoe mnosioxeHue. [lon neiicTBUEM yCWIIUS TPYKUHBI 5,
HaIPaBJIECHHOTO BHU3, ABTOMAT OTKJIIOYAETCS.

AHaJOTMYHO MPOUCXOJIUT AaBTOMATHUECKOE OTKIIOUYEHHE U TMpu cpabaTbIBaHUU
pacuenuTenss MAaKCUMaJIbHOTO TOKA. [IOBBIIEHHBIN TOK BBI3BIBAET MPUTATMBAHUE SIKOPSI
pacuenurens 9, peryar 7 moBopauuBaeTcs U 3y0 6 BBIXOAUT U3 3aLICTICHUS C JETaIbI0
3.

Py4HOe OTK/IIOYEHHE aBTOMATa MPOUCXOAUT MPHU NEPEMENIEHUN PYKOSATKH 4 BHU3.
ITpu >TOM KOHEI| NPYKUHBI 5 Tak)Ke MepeMeIaeTcs BHU3, a poiyaru 11 n 12 oTkimroua-
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IOT KOHTaKThl. BO3HMKaOmash Mpu pa3MbIKAHUU KOHTAKTOB aBTOMATa JJIEKTPUYECKas
Jyra TacuT B JIyroracUTelbHOU pemeTke 1. ['amieHuro ayru crmocoOCTBYEeT 3aMKHYTOE
POCTPAHCTBO, 00Pa30BaHHOE KPBIIIKON 2.

3. O0beKTHBI HCCIeJ0BAHUA, 000PYI0BAHHE, MATEPHAJIbLI U HATJIAAHbIE I10CO-
ous;

JlaGoparopHast paboTa MPOBOAUTCA HA CTEHJIE, HA KOTOPOM YCTAHOBJICHBI MAKET-
HBIM BBIKJIKOYATEIb ¢ MHAMKATOPOM HAJIMYHMS HAIIPSKEHUS HA CTEHJE, IPENOXPAHUTENH,
KOHTAaKTOp, CIIAPEHHOE TEIJIOBOE PEIle, PElie TOKA, peiie BPEMEHHU, KHOIIKH, aMIIEpMETP
U Tpex(da3HbI 3JIEKTPOJABUTATENh C MEXaHMYECKHUM TopMo30oM. Kaxknplil snektpude-
CKMH aImapar 3aKkpblT KOXKyXOM M3 IUIeKcuriaca. Ha nepegneM crenae Koxxyxa UMEKOT-
Csl IITETICENbHBIE THE3/A, K KOTOPBIM ITOAKIIFOUYEHBI BCE BBIBOJbI AJIEKTPUUECKOTO amlia-
para.

DONeKTpuYeCcKHue [enu MOHTUPYIOT C TOMOIIBIO THOKUX 3JIEKTPUYECKUX MPOBOAHHU-
KOB, Ha KOHIIAX KOTOPBIX UMEIOTCS IITEICEIN I COSJUHEHUS C THE31aMU dJIEKTpHUYe-
CKHX amnmnaparos.

Harpysky anexkrpoasuraresss MOAEIUPYIOT € IIOMOIIBI0 MEXaHUYECKOI0 TOPMO3a.

[Ipu uccnenoBanuu pabOThI CXEMBI HCIIOIB3YETCS TepeMeHHoe HanpsukeHus 220B.

4. 3ananue Ha padoty (paGouee 3agaHue).
W3y4uTh YCTPOMCTBO M MPHHITUI PA0OTHI JICKTPHUCCKUX aIapaToB JJIs 3allUThI
anexkTpoaBurareiniei. Coopath M H3yYUTh CXEMBI 3aIUTHI AJIEKTpoABHTaTeel (puc.8,9).
PabGoTa BBIMONHSAETCS KaXABIM CTYJACHTOM HWHIWBUAYAJIbHO WM OpHWTagaMu W3
JBYX-TPEX CTYICHTOB.

5. Xoa padoThl (MOPAA0K BINOJHEHHUSI pad0ThI);

. I3y4uTh yCTPOMCTBO M MPUHLIMI Pa0OTHI TEMJIOBOTO PEJIE U pefie TOKa.

. OcmoTpeTh U anpoOUpoBaTh JICKTPUUECKHE allllapaThl, 3aKPEIVICHHBIE Ha CTEHJIE.

. [IpousBecT MOHTaX cXeMbI (puc.8).

. Ocy11ecTBUTh KOHTPOJIb MPABUIBHOCTH COOPAHHON CXEMbI COBMECTHO C IMPEMNojiaBa-
TEJIEeM.

. OCcylIecTBUTH IyCK AJIEKTpoABUraTes. 3adhuKCUpoBaTh IyCKOBOM TOK.

6. [Ipy oMo MEXaHUYECKOTO TOPMO3a CO3/IaTh MEPEerpy3Ky ABHUraTeNs B Mpeneax
(2..3)1,0n 1O CpabaThIBaHKS SJIEMEHTOB 3alIUThl. 3aUKCHPOBATh BpeMs cpabaThiBa-
HUSL.

. JIeMOHTUPOBATDH UCCIIEYEMYIO CXEMY.

8. lns cxembl Ha puc.9 moBToputh mi1.3-7. 3aduKCUpPOBaTh TOK cpabaThIBAHUS pelie TO-

Ka.
9. [Ipom3BecTn MOAKIIOUEHHE JIIEKTPOJBHUTATENS Yepe3 aBTOMATHUYECKHH BBIKITIOYa-
Tenb. [IpogeMoHCTpUpOBATh MEPETPY3KY ABUTATEIIS.

o1 W DN -

\l
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6. Conep:xaHue 0TYETA;

Otuer AOJIZKCH COACPKATHb BCC UCCICAYCMBIC CXCMEI C HOI[pO6HBIM OIMMCAHHUEM HUX

R R
SA L=t Al

I (1[5
SE1 i SE2 J KM]
i []

KMI.EE E JL EMI11 L

EEl EE2

%

Puc.8. Cxema 3ammtsl anekrpoasurare- Puc.9. Cxema 3ammTel 3J1eKTpoABUTaTe-
JI51 C IPUMEHEHUEM TEIJIOBOTO pEJIE. JI51 C IPUMEHEHUEM PEJIE TOKA.

pa6OTI>I, Fpa(l)I/IKI/I HN3MCHCHM TOKaA, HOTpC6JI51€MOFO ABUT'aTCIICM.
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(YueOHuKM M y4deOHbIE MOCOOMS JJIsI CTYJICHTOB BBICIIUX Y4YEOHBIX 3aBEACHUN) .—
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33

6. Muxaiinos O.I1. ABTOMaTU3MpOBaHHBIN 3JIEKTPONPUBOJ CTAHKOB U MPOMBIIII-
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METOJHYECKHE YKA3AHHUA K
JIABOPATOPHOM PABOTE Ne 4

HCCJIEJJOBAHUE PEBEPCUBHOIM CXEMbI YIIPABJIEHUSA
TPEX®A3ZHBIM ACUHXPOHHBIM J3JIEKTPOJABUI'ATEJIEM
C TOPMOKEHUEM ITPOTUBOBK/JIIOYEHHUEM.

1. Heab 1 3a1a4n padoThI

Ilenbto paboOTHI SIBIASETCS HM3YYEHHE PEBEPCUBHOM CXEMBbI aBTOMATHYECKOIO
YIPABJICHHS ITyCKOM M TOPMOKEHUEM MTPOTHBOBKIIFOUCHUEM TPEX(Pa3HOTO aCHHXPOHHO-
0 3JIEKTPOJIBUTATEIISI C KOPOTKO3aMKHYTHIM POTOPOM.

3agaun paboTHI:

MPUOOpPETECHNE TPAKTHYECKUX HABBIKOB B COOpPKE CXEMBI PEBEPCHUBHOIO YIIpaB-
aeHus TpEXPa3HbIM ACHHXPOHHBIM JJICKTPOIBUTATEIIEM C KOPOTKO3aMKHYTHIM POTOPOM
C TOPMOKCHUEM MTPOTUBOBKIIIOUCHUEM B (DYHKIIMH CKOPOCTH;

M3Y4YCHUE YCTPOMCTBA U PaOOTHI pejie CKOPOCTH.

2. O01mme moJi10:KeHNus1 (TeopeTuYeCKHe CBeIeHMNs);
2.1. PeBepcupoBaHue U TOPMOKEHUE ACUHXPOHHBIX JIBUTATENEH.

[Iupokoe nmpuMeHEHNE B CTAHOUYHBIX MPUBOIAX MOJYUMIH TpEXPa3HbIe IBUTA-
TEJIU ¢ KOPOTKO3aMKHYTBIM POTOPOM. ACHHXPOHHBIE AJIEKTPOJIBUTATEIH, TaK Ke Kak
U 2JIEKTPOJBUTATENN MOCTOSHHOTO TOKA, OOpPaTUMBI, T.€. MOTYT pabOTaTh KaK B JIBU-
raTeliIbHOM peXHUMe, TaK U B T€HEpaTOPHOM (TOpMO3HOM). ['eHepatopHsblii (TOpMO3-
HOI) pexuM pabOThl UCIOIB3YETCS IPU OCYIIECTBICHUN PEBEPCUPOBAHUS UM OCTa-
HOBKH IIPUBOJA C LIENbIO YMEHBIICHHUS] BPEMEHH NEPEXOHBIX MPOLECCOB U MOBBIIIIE-
HUS SHEPTeTHYECKUX MOKa3aTeaeld NpuBojaa.

M3BeCTHBl M LIMPOKO MPUMEHSIOTCS CIEIYIOUIME BUIbI TOPMOXKEHHS aCHH-
XPOHHBIX JBUTaTEIICH:

peKyIepaTUBHOE TOPMOKEHUE;

JUHAMHAYECKOE TOPMOKEHHE;

TOPMOKEHHE ITPOTUBOBKIIIOUCHUEM,;

KOHJIEHCaTOPHOE TOPMOKEHHE;
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KOMOWHHPOBAHHBIE BUABI TOPMOXKEHUS (MHAYKIIMOHHO-IHHAMUYECKOE, JUHA-
MHYECKOE U KOHAEHCATOPHOE, KOHIEHCATOPHOE C KOPOTKUM 3aMbIKAHHEM, JUHAMHU-
YECKOE€ U MPOTUBOBKIIIOYEHUEM U . ).

B nannoit pabote n3yyaercs u HccienyeTcs paboTa cXeMbl yIpaBiIeHUs! TPEX-
(da3HBIM aCHHXPOHHBIM 3JIEKTPOJBUTATENEM C KOPOTKO3aMKHYTHIM POTOPOM B pe-
KM€ PEBEPCUPOBAHUS U TOPMOKEHUS TPOTUBOBKIFOUCHUEM.

TOpMO)KeHI/IC IMPOTHUBOBKIIFOYCHHUCM.

UtoOBl M3MEHHUTH HAIIpaBJICHUE BpaIIeHUs] — PEBEPCHPOBATh ACUHXPOHHBIN JIBH-
raTesib, HaJI0 EPEKIIIOUUTh MOJICOCIUHEHUE JIFOOBIX ABYX W3 TPEX BBHIBOJOB JBUTATEIIS
K ¢a3zam cetu. Ecau TakuM oOpa3oM MOMEHSTh uepenoBanue a3 ctatopa y padoTaro-
HIEr0 JIBUTATEIIsl, TO MTHOBEHHO M3MEHUTCS HAIIPABJIICHUE BPAIIEHUS] MAarHUTHOTO TOJIS
craropa. [Ipu 3ToM poTOp MPOAOIHKAET BPAIIATHCS 110 MHEPIMU, & SIICKTPOMAarHUTHBIN
MOMEHT MeHsET cBOE HampaBiieHHe. CKOJIbKEHUE CTAHOBUTCS OOJIbIIIE €IMHUIIBIL:

S=(~o, -~,)/o, >1.

OTO MPUBOJIUT K TOPMO3ZHOMY PEXKUMY C OYEHb OOJBIIMM TOKOM U MOMEHTOM.
[Tpu Takom pexxume pabOThl IEKTPOABUTATENb MEPEXOJUT C XapaKTepucTuku 1 Ha xa-
paktepuctuky 2 (puc. 1). Ilocine 3amesyieHus ABUTaTellb pa3roHseTcs B OOpaTHOM
HaIlpaBJICHUMU.

Oc00EHHOCThIO TOPMOKEHHS POTUBOBKIIIOUEHUEM SBIISIFOTCSA OOJBIION TOK CTa-
TOpa U OTCYTCTBUE HYJIEBOTO 3HAYEHUSI TOPMO3HOI'O MOMEHTA IPU OCTAHOBKE JBUTATE-
as1. JIns ocTaHOBKM JBUTATENsE MPUXOJUTCS MPUMEHSThH pesie KOHTPOoJsi ckopocTu. [Ipu
npuOIMKEHUH K HYJIEBOM YacTOTE BPALLEHUS pese AaéT KOMaHIy Ha OTKJIIOYEHHE JIBU-
rareyid. B mpoTUBHOM ciyyae JBUTaTellb Pa3rOHUTCS B OOpaTHOM HampaBieHuu. s
OrpaHUYEHUsI TOKOB M YAApPHBIX MOMEHTOB B HEKOTOPBIX CiIy4asx B LENb CTaTOpa
BKJIIOYAIOT pe3UCTOpbl. KpoMe TOro, UCKIIFOUEHUE YIAPHBIX MOMEHTOB MOXKET JIOCTH-
ratbcs obecrneueHrueM nays3bl ocie OTKIIIOUEHUS! KOHTaKTOpa ABUTAaTEIbHOTO PeXUMa U
710 BKJIIOUEHHUS KOHTAKTOpa peBepca (MPOTUBOBKIIOYEHUS).

2.2.YCTpOWCTBO peiie KOHTPOJISI CKOPOCTH.

Cy1iecTByeT HECKOJIBKO CTIOCOOOB M3MEPEHMsI YacTOThI BpaileHus (crocod Ta-
XOMETpa, TaxoreHeparopa, cTpodockonmuyeckuid U Jnp.). PaccmMoTpum ycTpoilcTBO H
OPUHLIMI PabOTHI pesie KOHTPOJS CKOPOCTH, IIUPOKO HCIOJIB3YEMOTO B YCTPOMCTBaxX
AIIEKTPOABTOMATUKH.

Pene kontpons ckopoctu (PKC) mexaHWYecKu COEAUHSAETCS C BajJOM 3JIEKTPO-
nBuratens. KoHTakThl 3TOro pese BKI0YAIOTCs B YIPABISIONIYIO YACTh CXEMBI.
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Pene xoHTpons ckopocTu pabOTaeT aHAJIOTMYHO ACMHXPOHHOMY JBHUTaTENIO U
YCTPOEHO cieayromuM oopa3om (puc. 2). [TocTossHHBIN MarHuT 1, Bajx KOTOPOTO COEU-
HEH C BAJIOM JJIEKTpoABHraress M, Bpamaercss BHyTpU KOPOTKO3AMKHYTOM KIIETKH 2
(““Oenmubs KI€TKA”) U HABOJUT B CTEPKHAX KJIETKU TOKH. DTH TOKU B3aUMOJICUCTBYIOT
C BPAILAIOMIMMCS MarHUTHBIM MOJEM MOCTOSHHOTO MAarHuTa M CO3Jal0T 3JEKTpoMar-
HUTHBIA MOMEHT. KopoTKo3aMKHyTas KjeTKa MoJ AEHCTBUEM 3TOr0O MOMEHTA MOBOpa-
YuBaeTcad U ynop 6 BO3JEHCTBYET Ha KOHTAKTHI 5 U 7, BbI3bIBAs UX 3aMbIKAHUE C KOH-
TakTamMu 4 win 8 (B 3aBUCMMOCTH OT HAMPAaBJICHUS BPAILLEHUS POTOPA AJIEKTPOJIBUTaATE-
as1). Ilpy TOpMOKEHUU 3NEKTPOJBUraTessl 4acTOTa BPAICHHS NOCTOSHHOTO MarHuTa
YMEHBIIIAETCS W IPU TOCTHKEHUU €10 3Ha4YeHUs, paBHOTO 5-10% OT HOMUHANBHOU Ya-
CTOTBI Bpall€HUs, FIEKTPOMArHUTHBIA MOMEHT YMEHBIIAETCS 0 3HAYEHUs, IPU KOTO-
POM 3aMKHYTas Mapa KOHTAaKTOB peJie MO JECUCTBUEM MPYKUHBI 3 WK 9 pa3MbIKaeTCs
U IPOLIECC TOPMOKEHHUS MPEKPAIAETCs, YTO UCKII0YAaeT BOZHUKHOBEHUE peBEpca IpH
TOPMOKEHHUH MPOTUBOBKIIIOYEHHEM. HacTOTy BpallleHUs, IpU KOTOPOW HACTyNaeT pas3-
MBIKaHHE KOHTAKTOB pEJie, MOKHO PETyJIMPOBATh CKATUEM IPY>KUHBI C TIOMOUIBIO pe-
I'YJIMPOBOYHBIX BUHTOB 3 WiH 9.
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Puc. 1

Ihfexannueckne HapartTEPHCTHEH OBHIATENA II0H TopRMOXECHHHE
N oTHECEENFOTEHHEM

FALFS

I .S

aiEa 2

Puc. 2
WoTpoHAcTe pENE EpHTROMA CEOROCTH.
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3. O0beKTHI HCCIeI0BAHUSA, 000PYI0BAHME, MATEPHAJIBI U HATJIS/THbIE T0CO-
ousi;

Hccnenyemas cxema (puc. 3) obecrieunBaeT peBepCUBHOE yIpaBieHue Tpéxdas-
HBIM aCUHXPOHHBIM 3JIEKTPOABUTATEIIEM C KOPOTKO3aMKHYTBIM POTOPOM C TOPMOKEHU-
€M MPOTHUBOBKJIIOYEHHEM B (DYHKIIUU CKOPOCTH.

CusnoBas 4yacTh CXeMbl (BKJIIOYAETCSl B CETh MAKETHBIM BbIKIIIoUareneM SAL) co-
CTOUT M3 3JIeKTpoaBHUratens M, oOMOTKa cTaTopa, KOTOPOTO BKIIFOYAETCS B CETh Yepes
JIBE€ TPYNIbl CHJIOBBIX KOHTAaKTOB: KOHTaKTOB KM1.1, npu 3aMbIkaHUM KOTOPBIX POTOP
ANIEKTPOABUTATENS BpalllaeTcsi B 0THOM HarpaBiiennu (“Bnepén’), u kontaktoB KM2.1,
P 3aMbIKAaHUU KOTOPBIX POTOP Bpalaercs B Apyrom Hamnpasienuu (“Hazax™). DTu xe
JIBE€ TPYMIbl KOHTAKTOB HCIOIb3YIOTCA AJI1 TOPMOXKEHUS TPOTUBOBKItOUeHHEM. Kpome
TOT0, CHUJIOBAsl YaCThb CXEMBbI COAEPKUT peje KOHTPOJs ckopocT SR1, MexaHMYecKH
coequHEHHOE C BajioM anekTpoasuratens. Konrakrer atoro pene SR1.1 u SR1.2 Bxiro-
YeHbl B YIPABIIAIOIIYI0 YaCTh CXEMbI. YIPaBISIIONIAsl YacTh CXEMbl (BKJIKOYAETCS BbI-
kiroyateneM SA1) cocTOMT U3 psa KHOMOYHBIX KOHTAKTOB, pejie, KOHTAKTOPOB M MX
KOHTAaKTOB.

Cxewma (puc. 3) paboTtaet cienyromum oopazom. {1 BKIIOUEHUS AIEKTPOIBUT A~
Tenst Ha BpauleHue “Brnepén” HaxxumaroT ciBOeHHYI0 KHONKY SB1. IIpu 3TOM KOHTaKThI
3 —5 3aMBIKaIOT LIeMb KaTymku KoHTakTopa KM1 1 o1HOBpeMeHHO pa3MbIKAIOTCs KOH-
TakThl 3-13, UCKITIOYAIOIINE BO3MOXHOCTh CITy4YailHOTO 3aMbIKaHUS 1IN KaTYIIKU KOH-
taktopa KM2, uro npuBeno Obl K KOPOTKOMY 3aMbIKAHHIO B CHJIOBOM YacTH CXEMBI.
[Ipu cpabareiBanuu JuHEHHOTO KOHTakTOopa KMI1 3ambikatorcs koHTakThl KM1.2,
HIyHTHpYIOITYto KHOTIKY SB1, u Brimoudatotes cuioBbie KOHTakThl KM1.1, moakmtoua-
foue oOMOTKY cTatopa ayiekrpoasurarenst M k tpéxdaznoil nenu. OIHOBpEMEHHO
pa3MbIKatoTca KOHTakThl KM 1.3, nckimrouaronme BO3MOKHOCTh BKJIFOUCHUSI KOHTAKTOPa
KM2, u 3ambikarorcst kouTtaktel KM1.4. Tlocne mycka snekTpoaBuratess cpadaThIiBaeT
PKC u ero xontaktel SR1.2 3ambikatorcs. JIJis OCTAaHOBKH 3JIEKTPOABUTATENSI HAXKUMa-
10T kHOomKy SB3 (“Cron™). Ilpu sTOM 3aMBIKarOTCS KOHTakThl 1-21, moakmrogaronue
00OMOTKY pesie TopmoxkeHus: KM3, npu cpabaThiBaHUU KOTOPOTO pa3MbIKAIOTCS] KOHTaK-
Tel KM3.1,oTkimrovaroniue katymky koHtakropa KM1, 3ameikarorcst koHTakTel KM3.3
1 KoHTakThl KM3.2 B 11enu koHTakTOB pene ckopoctu SR1 (SR1.2). OTkiroueHue KoH-
taktopa KM1 conpoBoaaetrcst 3ambikanneM KoHTakToB KM1.3, uto BeaéT k cpabarsi-
BaHUIO JIMHEWHOro KoHTakTopa KM2 (uepe3 3amkHyThie KoHTakThl KM3.2 1 SR1.2). B
pe3ynbrare cuioBble KOHTakTel KM 1.1 B 1ienu craropa pa3MbIKaroTCs, a CUIOBBIE KOH-
TakThl KM2.1 3aMbIKatOTCS 1 HAUMHAETCS TOPMOKEHHUE POTOPA DICKTPOABUTATENS MPO-
TUBOBKJIIOYEHUEM. [Ipr YMEHBIIEHHH YaCTOTHI BPALLIEHHs POTOpa 10 3HAYEHMS], PaBHO-
ro 5—10 % oT HoMUHaNBHOM, KOHTAKThI SR1.2 pesne KOHTPOJS CKOPOCTH Pa3MbIKAIOTCSI.
Konraktop KM2, u snektpoasuratens M oTkiatoyaercss oT cetd. OJHOBPEMEHHO pa3-
MBIKalOTCAd KOHTakThl KM2.4, oTkitovatomniue pene topmoxenuss KM3, u 3aMmbIKaroTCA
koHTakThl KM2.3 B nienu konraktopa KM1. Konraktet KM3.1 3aMbIkaroTCsl, 8 KOHTaK-
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Tl KM3.2 pa3mbikatorcs. B pe3ynbpTaTe cxema OKa3bIBa€TCs MOATOTOBIEHHOM K ClENy-
IOLEMY ITYCKY JIEKTPOJIBUTaTEIIs.

Ecnu ke mocne mycka 3J1eKTpoIBUraress B HanpasieHuu “Brnepén” HeoOxoamMo
BBIIIOJIHUTh PEBEPC, T.€. U3MEHUTh HAIPABJICHHE BPALICHUS POTOPA, TO KHOMNKY SB3
(“Crom”) HO)XKUMATh HE CIEAYyeT, a He0OX0AMMO HakaTh kHonKy SB2 (“Hazan”).
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[Tpu sToM mpoucxomuT crieayomiee. Pasmbikatorcst kKoHTakTH 5—7 (SB2), oTkitio-
yarorue kKoHTakTop KMI1, m 3ambikaiorcs koHTakThl 13-15 (SB2), moakimrouaromiue
koHTakTOop KM2, pasmbikarorcs koHTakThl KM2.3 1 KM1.4 1 3aMbIKalOTCS KOHTAKThI
KM2.4 u KM2.2. B nenu craropa 3JeKTpoABUraTesi CuiioBble KOHTaKTRIKMI1.1 pa3zo-
MKHYTCS, @ CHJIOBbIE KOHTakThl KM2.1 3amkHyTCa. B pesynbraTre poTop 31€KTpOABUTA-
TeJs U3MEHUT HarpaBiieHue cBoero BpaieHus. Konrakt SR1.2 pene ckopocTu paso-
MKHETCS, a 3aMKHETCS KOHTAKT SR1.1. [[71s OTKIIIOUEHUS U TOPMOKEHHS DJICKTPOIBUT A~
TeNs, KaKk W B TPEAbIAYIIEM Ciy4ae, JOCTaTOYHO Haxarh KHomky SB3 (“Crom™).
Hamnpapnenue BpaiieHus: BoJia JIEKTPOABUTATENSI CUTHAIM3UPYETCA UHAUKAIIUEH JlaM-
namu HL1 u HL2 (cooTBercTBeHHO “Bniepén” u “Hazan™).

4. 3ananue Ha padoTy (paGouee 3agaHue).

1.M3yunth paboOTy CXEMbl PEBEPCUBHOIO YINPABICHUS ACHUHXPOHHBIM 3IIEKTPO-
JIBUTATEJIEM C TOPMOXEHUEM MPOTUBOBKIIIOUEHHEM B (YHKIHMH CKOpOCTU. M3yduTh
YCTPOMCTBO peie KOHTPOJISI CKOPOCTH.

2.03HaKkOMHTCS ¢ JA0OpPAaTOPHOW YCTAHOBKOM, 3amucaTh MACIOPTHBIC JIaHHbBIC
AIEKTPOABUTATENS U PEJIEHHO-KOHTAKTOPHBIX YCTPOMCTB.

3.Cob6patb cxeMy 1o puc.3 U nocjae NpoBepKU €€ MpenoaBaTeaeM IpUCTYIUTh K
UCCIIEIOBAHUIO PabOThl cXxeMbl. Tpedyemas st COOPKH CXEMBbI amnmapaTypa pacroio-
’KeHa Ha JabopaToOpHOM CTEHJIE.

4 ViccnenoBath pabOTy CXEMBI B peXUMax ITyCKa, peBepca, OCTAHOBKHU 3JIEKTPO-
JIBUTATENS C MPOTUBOBKIIOYEHUEM U O€3 HETO.

Jlist oueHKH 3P(GEKTUBHOCTH TOPMOKEHHUSI MPOTUBUBKIIOUEHHEM HU3MEPUTH Ce-
KYHJIOMEPOM BpeMsi CBOOOTHOTO BhIOETa MPU OTKIIOYEHUU DJICKTPOBUTATENS 0€3 TOp-
MOXKCHHSI TIPOTUBOBKIIOUCHUEM (C OTKIFOUEHHBIMU KoHTakTamu SR1.1 m SR1.2 pene
KOHTPOJISI CKOPOCTH ), 3aT€M BpEMsI TOPMOXKEHHS JI0 MMOJTHOM OCTAHOBKHU JBUTATEIS TIPH
TOPMOKEHUH TPOTHBOBKIIIOUCHUEM (BKIIIOUEHHBIMH B cXemy KoHTaktTamu SR1.1 u
SR1.2).

5.CoctaBuTh OTYET O MpojaesaHHON padoTe. OTUET JOJIKEH COAepk aTh MPUHIIU-
MUAJBHYI0 CXEMY YIPABJICHHS, CICIU(PUKAIIUIO PEICHHO-KOHTAKTOPHOW aImapaTryphl,
BBIBOJIbI 00 3((hEeKTUBHOCTH PabOTHI CXEMbl Ha BCeX ATamax €€ padoThl: MyCK, peBepc,
TOPMO’KEHHE.

5. Xoa padoThl (MOPSAA0K BHINOJHEHNsI Pad0ThI);

1.M3yuenne pabOThI CXEMBI PEBEPCHUBHOTO YIPABICHUS ACMHXPOHHBIM JJICKTPO-
JIBUTATEIEM C TOPMOXKEHHEM MPOTHBOBKIIOYEHUEM B (YHKIIMU CKOpOCTH. M3ydyeHue
YCTPOMCTBA pesie KOHTPOJISI CKOPOCTH.

2.03HaKOMJICHHE C JTADOPAaTOPHOM YCTAaHOBKOM, 3amHCh IMACTIOPTHBIX JaHHBIX
AIIEKTPOJIBUTATENS U PEIIEHHO-KOHTAKTOPHBIX YCTPOUCTB.
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3. BeinosHeHHe cxeMbl 10 puc.3, MpOBEpKa €€ MpernoaBaresieM, UCCAEI0BaHUE
paboTel cxeMbl. Tpebyemas i1 cOOpKHM CXEMBbI anmapaTypa pacrojioXeHa Ha Jlabopa-
TOPHOM CTEH/IE.

4.MccnenoBanue pabOThl CXEMBI B pexuUMax IyCKa, peBepca, OCTAHOBKH 3JIEK-
TPOJBUTATENS C MPOTUBOBKIIOYCHUEM U O€3 HETO.

7. CIUCOK MCIO0JIb30BAHHBIX HCTOYHUKOB.

1. Mockanenko, B.B. Cuctembl aBTOMaTU3UPOBAHHOTO YIIPABICHUS 3JIEKTPONPH-
BOJa : yueOHUK cpen.crell.yueo.3aBenennii / B.B.Mockanenko .— M. : Uadpa-M, 2007
— 208c. : un. — (Cpennee npodeccuoHaibHas oopasoBaHue) .— bubauorp.B KoHIe
kH. — ISBN 978-5-16-001676-4 /B mep./ : 135.00.

2. Tepexos, B.M. Cucrems! ynpapiieHUs 3JIEKTPOTPUBOJIOB ;| YUEOHUK JJIs BY30B /
B.M.TepexoB,0.1.Ocuno;nion pen.B.M.TepexoBa .— 2-¢ u3a.,crep. — M. : Akane-
musa, 2006 .— 304c. : win. — (Beicmee mnpodeccuonanibHOoe 00pa3zoBa-
Hue:dnekTporexHuka) .— bubmuorp.B konme k. — ISBN 5-7695-2911-3 /B mep./ :
385.00.

3. CokomoBckui, ['.I'. DIEKTpONPUBOIBI TEPEMEHHOTO TOKA C YACTOTHBIM PEry-
aupoBaHueM : yueOHuk st By30B / [.I'.CokonoBckuit .— 2-e uzf. ucap. — M. : Aka-
nemusi, 2007 .— 272c. : un. — (Beicmiee npodeccuonanrHoe 00pa3zoBa-
HUe:DNeKTpoTexHuka) .— bubmmorp.B konie kH. — ISBN 978-5-7695-4505-4 /B niep./
:194.70.

4. Konomuen, A.Il. Mexnaynaponnas Accouuanus "ArpooOpa3zoBanue”. Diek-
TPONPUBOJ U IJEKTpooOOopyAoBaHue : yudeOHuUK st By3oB / A.ll.Komomuen [u
1p.|;Mexnaynap.accom." Arpoodpazosanne”" .— M. : KomocC, 2007 .— 328¢. : ni. —
(YueOHUKM U y4deOHbIe TOCOOMS JJisl CTYJEHTOB BBICIIMX YYEOHBIX 3aBEICHUMN) .—
bubnuorp.B konue kH. — ISBN 978-5-9532-0596-2 /B nep./ : 351.95.

5. KonputoB WM.I1. Dnektpuyeckue MamiHbl: Y4eOHUK TSl BY30B. — 2-€ U3, Te-
pepab. — M.: Beicm. mk. Jloroc; 2000. — 607 c.

6. Muxaitno O.I1. ABTOMaTU3UPOBaHHBIN 3JEKTPOIPUBOJI CTAHKOB U MPOMBIIII-
JICHHBIX PoOOTOB : YueOHMK AJ1g BY30B. - M.: Mammunoctpoenue, 1990, - 304 c.,u.

7.TOCT 50369-92. DnexrponpuBoasl. TepMUHBI U ONpeIeICHUS.

8. Kmoues B.M. Teopuss »saexrtpompuBoma: Y4UeOHUK JUisi BY30B. — 2-€
u3ja.nepepad. u gomn.-M.: DHeproaromusaar, 2001, - 704c.

9.Muxaiinos O.I1.,CokonioB B.E. Dnekrpruueckue anmaparsl U CpeCTBa aBTOMAa-
th3anuu. - M.: MamuHoctpoenue, 1982, - 183 c.,ui.

10.TOCT 2.710 — 81
11.TOCT 2.755 - 74
12.TOCT 2.756 — 76
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METOJUYECKHUE YKA3AHUS K
JIABOPATOPHOM PABOTE Ne 5

HCCJIEJOBAHUE PA3JIMUHBIX CXEM JIEKTPUYECKOM
ABTOMATU3AIIUU METAJIVIOPEXYIHINX CTAHKOB

1. Heab 1 3agaumn padoTbI

ens pa®oTsl - mpuoOpeTeHHE HABBIKOB B pa3pabOTKE, MOHTAXXE€ MU OTJIaJKe
NPUHUUITMAIBHBIX 3JIEKTPUYECKUX CXEM aBTOMAaTU3ALMHM PA3IMYHbIX LUKIOB padOThI
CTaHKOB U MPOMBIIIIEHHBIX POOOTOB.

3agaun paboTHI:

1.03HakoMJIEHHE C IPUHIIUIIAMHI aBTOMAaTU3alUN pab0YnX UKJIIOB.

2.03HaKOMJIEHHE C METOAMKON pa3pabOTKH MNPUHUUIHAIBHBIX peleiHO-
KOHTAKTHBIX AJIEKTPUYECKUX CXEM JIJIsi aBTOMATHU3ALMK pad0YMX LUKIIOB.

2. O0mue mo10xkeHus (TeopeTudecKue CBeieHNs);

[Tox aBTOMaTH3amuieil CTAaHKOB M IPOMBIIUICHHBIX POOOTOB IMOHUMAETCS, Kak
MpaBUJIO0, aBTOMATUUYECKOE BBITIOIHEHHE (0€3 yJacTHs YelloBeKa) pa3NudyHbIX (HYHKIIHIA
W 3aJaHHBIX ITUKIOB. ABTOMATHUYCCKUH PEXUM OCYIICCTBIISICTCS 32 CUCT NMPUMEHCHUS
JATYMKOB KOHTPOJIS U Pa3IMYHON aBTOMATHYECKOHN ammaparypbl MO YIPABICHHUIO HC-
TIOJTHATEIILHBIMU OpTaHaMu. KOHTpOIupyeMbIMU BEIMYMHAMHA MOTYT OBITh TUHEHHBIC U
YTJIOBBIE TIEPEMEIICHMS, BDEMEHHBIE HHTEPBAJIbI, CKODOCTHBIC U HATPy30YHbBIC XapaKTe-
PUCTUKH M T.II.

OpHoM U3 MUPOKO PACTIPOCTPAHEHHBIX (HOPM aBTOMATH3AINH TTEPEMEIIECHUS U C-
TIOJTHATEIILHBIX OpraHoOB (aBTOMAaTH3aIus B GYHKIUYU yTH). [Ipr 3TOM BUC aBTOMAaTH-
3aIM¥ B KAYE€CTBE JIATYMKOB TMOJIOKEHUS TTOJBUKHBIX OPTaHOB MCIOJIB3YIOTCS ITyTEBHIE
MIEPEKITIOYATE TN, CUTHAJIBI ¢ KOTOPBIX B amnmaparypbl YIPaBICHUS MPUBOIOM IOJa4YU
MOJBMKHOTO OpraHa (BKJIIOYEHHUE, OTKIIOYEHUE, PEBEPCUPOBAHUE, U3MEHEHUE CKOPO-
CTH TIOJIa4H U T.I1.).

MeTtoauKy MPOEKTUPOBAHUS MPUHITUITHATIBHBIX JJIEKTPUUECKUX CXEM aBTOMATH-
3allMM PaCCMOTPUM Ha MPUMEPE CUHTE3a peNeHO-KOHTAKTHOW CXEMBbI JJI peau3aiuu
nukna (puc.l) nepeMenieHus NOABUKHOTO y3J1a CTaHKA.
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-
——» -ObIcTpOe MepeMellieHHe

- ------ -paboyHH xo]

| -BBICTOH (BEITEP:KA BPEMEHH)

PHc. 1. ¥VcnoeHOoe H300pakeHHe padodero LKA

2.1 Onwucanue paboyero 1UKIIaA.

N3 HavyaJIbHOTO TOJIOKEHMS MOJBUXKHOM y3€] OCYIIECTBISET OBICTPOE Mepeme-
unienue (BII) 10 HEKOTOpPOro MPOMEKYTOYHOTO MOJIOKEHHUS, TJ€ MPOUCXOIUT CMEHa
CKOpOCTH JBMkeHUs Ha padouuit xox (PX). Ilpu poctmkeHuu KpaiHEro MmpaBoro Imo-
JIO’KEHUSI TIOJIBMXKHOM y3€Jl OCTaHaBJIMBaeTcs i BbICTos. [lo mpollecTBUU BpeMeHU
BBICTOSI MPOUCXOJUT OOpaTHOE JBIXKEHUE y3J1a CO CKOPOCThIO OBICTPOTO MEPEMEIICHHUS.
[Ipu mOCTHKEHNU UCXOTHOTO TMOJIOKEHHUS TIOJIBHXKHON y3€J1 OCTaHaBIIUBACTCS.

2.2.BbIOOp 2EKTpUUECKON amnmapaTyphl 11 CXEMHOM peain3aliiy IUKIa.

[TockoabKy B IIMKIIE MCIIONB3YETCS PEBEPCHUPOBAHME IMOJBUXKHOTO Y374, TO IS
ero peayimzanuu Tpedyercs aBa koHtaktopa: KM1 - njst BKItOUeHHs JBUTATelIs Ha Mpsi-
Mmoe Bpaienne, KM2 - Ha oOpaTtHoe Bpamenue. s obecrieueHus: 1ByX CKOPOCTEH Te-
pEMEITCHUS U UX aBTOMAaTHYECKONH CMEHBI HEOOXOIMMBI JBE AJICKTPOMArHUTHBIC MYy (-
Tol: YC1 - nyst 6sicTporo nepemenienus, YC2 - qisg padodero xona. st pukcaruu mc-
XOJTHOTO, TIPOMEKYTOYHOTO M KpPaiHETO IMOJOKEHUNW BOCTIONB3YEMCS TPEMS ITyTEBBIMU
BeIKiroUaTesiMu SQ1, SQ2, SQ3, a mis peanu3aniuy BBICTOS UCTIOJIB3YEM PElie BpeMe-
Hu - KTI.

2.3.Pa3paboTka KHHEMAaTUYECKOW CXEMbI aBTOMATH3UPOBAHHOTO y3J1a.

Kunemarnueckasi cxema mnpejcTaBieHa Ha puc.2. beicTpoe nepeMelieHue ysia

NPOUCXOIUT MPH BKIrOUeHUH 3aekTpoMaruuTHOH My el YC1 (YC2 - oTkiIOUEHA).
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Puc.2. KuHemaTn4eckan cxema aBToMaTU3NPOBAHHOMO
y3na

Bpamaronuii MOMeHT OT aBurartenss M HENOCPEACTBEHHO MEPENAETCs Ha mapy
«BUHT- radika». Jlng obecrmeueHus pabovero Xoja BKIIOYAETCS AJIEKTPOMArHUTHAS
mydra YC2 (YCL1 - orkimovaercs). B mepenaye BpamaTebHOTO ABMKCHUS YYaCTBYIOT
napsl 3y0uaThix konec Zy u Zy, Zzu Z,. B HanpaBieHUU nepeMenieHus MoABUKHOTO y3-
Jla pacIojoKeHbl myTeBbie nepekimouarenu SQL, SQ2, SQ3 mns pukcanuy MoI0KEHUH.

2.4.Pa3paboTka BpEMEHHBIX JUArpamMM.

B ucxomnom mnonoxxenun (untepBan 0-1, puc.3) Tompko mepexitouarens SQI1
HaXOJUTCS BO BKJIIFOYEHHOM COCTOSIHUM - (PUKCAIUSI UCXOJHOTO MOJIOKEHUS (BKIIFOUCH-
HOE COCTOSIHHME Ha JMarpaMMax MOKa3bIBA€TCS BHICOKMM YPOBHEM, OTKJIIOUEHHOE- HU3-
kuM). [Ipu Haxkatun Ha kHONKy SB1 «Ilyck» mpousBoauTcs BKIIOYEHHUE KOHTAKTOpa
KM1, JIBUTaTellb HAYMHAET BpallEHHE B MPSIMOM HaIpaBICHUU (IPUYHUHHO-
CJICICTBEHHBIE CBA3U HA JUArpaMMe YKa3aHbl U3BUIIUCTOM TOHKOW JIMHUEN CO CTPEIKON
Ha KoHI1ie). OTHOBPEMEHHO BKJIIOUaeTcs dnekrpomarauTHas mydra YCI1 mis obecreue-
Hus bII.
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Puc.3. BpemeHHaa gnarpamma

CpabareiBanue SQ2 (MmomeHT 2) BbI3biBaeT oTKiIr0ueHHEe MyQpThl YCI1 1 BKItOUe-
Hue YC2. JlanpHelee IBIKEHUE OCYIIECTBIAETCS CO CKOPOCcThio PX.

B moment Bpemenu 3 cpabareiBanue SQ3 otkmouaer KM1 u YC2 (nBuxeHue
npekpariaetcs). OTHOBPEMEHHO TPOUCXOAUT BKItoueHue pese spemenu KT1.

[To mpomrecTBUM BpEMEHH BBICTOS pejie BpEMEHH BbIpaOaThiBaeT curHai «BbI-
cToit» (MomeHT 4), koTophlil BkItouaeT KM2 (o6patHoe nepememienne) u mydhty YC1
s 3aaanust ckopoctu bII. OgnoBpemenno npoucxoaut otkiaoueHue KT1 gis ee Bos-
BpaTa B UCXOAHOE cocTosiHue. OTKIIOUEeHHE MyTeBOro nepeximodarens SQ2 B MOMEHT
BPEMEHH 5 HE BBI3BIBACT KAKUX-THO0 N3MEHEHUH B pab0OTe aBTOMAaTU3UPOBAHHOTO y37Ia.

[Ipu gocTXkeHNM HAYAJIBHOTO MOJOXKEHHS (MOMEHT 5) MPOUCXOIUT cpabaThiBa-
Hue SQ1, uro Bneuer 3a coboit otkmoucHrne KM2 n YCI.

[{uxs MOXeT ObITh TOBTOPEH HaXkaTheM KHOTKHU «ITyck».

2.5. Pa3zpaboTka NpUHIIMITHATILHON 2JIEKTPUUECKON CXEMBI.

Kontaktop KM1 ocymiecTBisieT npsiMoe BKJIIOYEHUE ABUTATENS OJABUKHOIO y3-
na. [Toaromy knonky «Ilyck» SB1 coenunsiem mociieoBaTeIbHO C KaTYIIKOW KOHTAK-
topa KMI. Tak kak nqBryKeHUE TOIKHO IPOJOKATHCS U ITOCIE MPEKPALCHNs HaKaTHs
Ha kHOTKY SB1, myHTHpyeM kHOTKY 3ambikaroiuM koHtaktoM KM1.1 (puc.4a).

IIpu cpabarsiBann KM1 ero riiaBabie KoHTakThl KM 1.4 moakato4yaroT ABUraTesb
M1 na npsmoe BpamieHue (puc.46). OIHOBpEeMEHHO JOJDKHA cpaldaThiBaTh dSJIEKTPO-
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marauTHasg mydra YCI1. [losTomMy B 1iens €e MUTaHUS YCTaHABIMBAeM OJIOKHPOBOYHBIN
koHTakT KM3.1.

[Ipu cpabarbiBanuu myTeBOro mnepexitodarens SQ2 mpoucXoAuT CMEHa CKOpO-
creit nepemenienus ¢ BIT na PX. OTo ocymiecTBisieTcst myTeM pa3MelieHus: HOpMaibHO-
ro 3aMkHyToro konrakta SQ2.1 B nens nutanus snekTpomarautHoit mypter YCI1, a
HOPMAaJIbLHOI'O Pa30MKHYTOTIO - B 1ienb nutanus Y C2.

B kpaitHem eBOM moJoOXKeHUU cpabaTbiBaHuE BBIKITIOUaTeNnss SQ3 MTOMKHO Tpo-
W3BECTH OCTAHOB JBUTATelNd U BKItoueHue pese Bpemenu KT1 mis peanuszanuu BeICTOS.
JI71st 5TOTO HOPMAJTBHO 3aMKHYTHIH KOHTAakT SQ3 momerniaeM B IeNb MUTAHUS KaTYIIKU
koHTakTopa KM1, a HOpManbHO pa30OMKHYTBIM KOHTAKT - B IIEb MUTAHUS KATYIIKU pe-
ne Bpemenu KT1.

HopmasibHO pa3oMKHYThIM KOHTakT pene BpeMeHn KT1.1 nomemien B niens nura-
HUs KaTylwku KoHtakTopa KM?2. ITpu ero cpabaTeiBaHUU 1O MPOIIECTBUU BPEMEHH BbI-
CTOs 1lenb nutaHus Kartymku KM?2 3amksercs. J[Burarens M1 mocpeacTBoM TIaBHBIX
koHTakTOoB KM2.4 BKIItOUaeTcs Ha oOpaTHOE BpallleHUE MyTEeM CMEHBI 0YepEeIHOCTH (a3
MUTAOIIEr0 HAMPSKECHHUSL.

Tak kak IBM)KEHHE AOJDKHO MPOJOJDKATHBCA M IOCHE pa3MbIKaHUS KOHTAKTa
KT1.1 (pa3mbikanue mnpousonger npu odbectrounBanuu kaTymku KT1 koHTakTOM
SQ3.2), ro konrakt KT1.1 myHaTHpyeM 3aMbikatrommM KoHTakTomM KM2.1.

O6paTHOEe TIepeMeIlIeHUe JOJDKHO MPOU3BOAUTHECS cO ckopocThio BII. IToaTomy
koHTakT KM2.3 BkiroueH napasmuienbHo KoHTakTy KM1.3 B nenu nuranus simekTpomar-
HutHOM My(dThl YCI1. JleiictBue nepexitouatens SQ2 npu oOpaTHOM MepeMeneHu He
JIOJDKHO BBI3BIBATh M3MEHEHUsI cKOpocTh. [losTomy konTakt KM2.3 myHTHpyeT KOH-
TakThl SQ2.

[Ipu gocTHXKEHHH MEePEMEIAIOIIUMCS OPraHOM MCXOJHOTO MOJIOKEHUSI KaTyIlKa
KM2 pomxkHa OTKIIFOUYHUTHCS, BBI3BIBASI OCTAHOB JIBUIATENsA. JTO JOCTUTAETCS IyTEM
pa3MemieHnst KoHTakToB SQI B mienb mutanns KM2.

Tax kak aBurarens M1 paboTaeT B peBEepCUBHOM pPEKUME U YIPaBISAETCS C IO-
MOIIbIO IByX KOHTaKTOPOB, OJTHOBPEMEHHOE BKIIFOUEHHE KOTOPBIX HE JOIYyCTHUMO, TO B
LEIb NUTAaHUS OJHOIO0 KOHTAKTOpPa BBOJUM PA3MBIKAIOIINE KOHTAKTHI APYrOro KOHTaK-
topa - KM2.2 u KM1.2.
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Jl5is ipeioTBpallieHrs aBapuitHBIX CUTyal[il HEOOXOAMMO MPEAyCMOTPEThH B
cxeMme KHOIKY «Ctom» SB2, pacnioniokeHHYI0 B IIeNU NUTaHus Beel cxemsl. [loaTomy
ee Ha)KaThe 00eCIeYuT OTKIIOYEHUE BCEX JIEKTPUYECKHUX aIllapaToOB CXEMBI.

3. O0beKTHI HCCIeI0BAHUSA, 000PYI0BAHME, MATEPHAJIBI U HATJISIHBIE T0CO-
ousi;

JlabopaTopHasi paboTa MPOBOJAUTCS HA CTEHJIE, HA KOTOPOM YCTAHOBJIEHBI MaKeT-
HBIN BBIKJIIOYATEIh C MHAUKAIIMEH HAIMUUS HAIPSKEHUSI Ha CTEHJE, MPEIOXPAHUTENH,
JIBa KOHTAKTOpa, peJie BpEeMEHH, KHOIKH, MOJABUKHON MEXaHU3M C JBUTATENIeM, TPEMS
MyTEBBIMU MEPEKITI0YATEIIMU U aBTOMaTHYECKOM KOPOOKOM CKOpOCTEH, UMEIOIIEH JBe
AIEKTPOMArHuTHbIE My(PThl. KHOTIKH, KOHTAKTOPHI U pejie BPEMEHH 3aKPBIThl KOKYXOM
U3 mekcuriaca. Ha mepeaHeil cTeHKe KOXKyXa UMEIOTCS IITENCeIbHbIEC THE3/1a, K KOTO-
PBIM MTOJKJIFOYEHBI BCE BBIBOJIBI KAXKIOTO JIEKTPUUYECKOTO alIapara.

KoHTakThl MyTeBBIX MepekItoyaTesed U MEKTPOMArHUTHBIX My(T BBIBEIEHBI Ha
CTEH/I ¥ 3aKPBITHI KO)KYXOM U3 IJIEKCUTJIACA.

DJIEKTPUYECKHUE 1IETM MOHTUPYIOT C TTOMOIIBI0 THOKUX DJIEKTPUYECKUX MPOBOJI-
HUKOB, Ha KOHI[aX KOTOPBIX UMEIOTCS IITEINCENS 1 COEUHEHUS C THE3aMU JJIEKTPU-
YECKUX almnapaTos.

[Ipu BeIMOMHEHUN PAOOTHI UCTIONIB3YETCS IEpeMeHHoe Hanpsbkenue 220 B.

[Tocne o3HAKOMIIEHUS C TEOPETUUECKUMHU CBEACHUSMU MPOU3BOIUTCA pa3paboTka
MPUHIMIUATIBLHON JJICKTPUYECKOM CXEMbl aBTOMATHU3allUM pabdoyvero IUKiIa COrIacHO
MOJIyYEHHOMY BapHaHTY 3aJaHus U B COOTBETCTBUM C MyHKTamu 2.1... 2.5.

ITocne mpoBepku mpenogaBaTesieM MPaBHWIBHOCTH pa3pabOTaHHON CXeMbl MpPU-
CTYIAIOT K €€ MOHTaXY Ha JIJA0OPATOPHOM CTEHJIE.

BHUMAHMUE. Cxema, npencraBieHHasl Ha puc.40, npeaBapuTeIbHO CMOHTUPO-
BaHa, DJIEKTPOMArHUTHBIE MY ThI OJTHUM CBOUM BBIBOJIOM UMEIOT COCTUHEHHE C OOIIIM
MIPOBOIOM TTOCTOSTHHOT'O HAIIPSIYKEHHUS.

[Tocne mpoBepkH €O CTOPOHBI MpenojAaBaTelisi MPABHIBHOCTH MOHTa)Xa CXEMBbI
OCYUIECTBJISIIOT €€ MyCK U KOHTPOJIb BBIIIOJIHEHMSI 33JJaHHOTO pab0Yero nuKIia.



4. 3ananue Ha padoty (padouee 3agaHue).
Ta6muma 1.
BapuanTsl 3ananuii 11 pa3pabOoTKU U UCCIEOBaHUS
CXEM aBTOMATH3aIUH PabOUYNX ITUKIIOB
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5. Xox pa6oThI (MOPSAA0K BHINOJHEHNUSI PAa00ThI);

[Tocne o3HaKOMJIEHHSI C TEOPETHUECKUMH CBEICHUSMHU MMPOU3BOAUTCA pa3paboTka
NPUHIUITMATIBEHON 3JIEKTPUYECKONM CXEMbl aBTOMATHU3allMM paboyvero IHMKJIa COrJIaCHO
MOJIy4YeHHOMY BapUaHTy 3aJaHusl U B COOTBETCTBUU C MyHKTamu 2.1... 2.5.

[Tocne mpoBepku MpernogaBaTeiIeM MPAaBUILHOCTH pa3pabOTaHHOM CXEeMbl MpU-
CTYHAIOT K €€ MOHTaXy Ha JIJa0OpaTOPHOM CTEH/IE.

BHUMAHMUE. Cxema, npencraBieHHas Ha puc.40, npeaBapuTeIbHO CMOHTHPO-
BaHa, 2JIEKTPOMArHUTHbIE My(PTHI OTHUM CBOUM BBIBOJIOM UMEIOT COEUHEHHUE C OOIINM
MIPOBOJOM MOCTOSIHHOT'O HAIIPSIKEHHUSI.

Ilocne mpoBEpKH €O CTOPOHBI MPENOAABATENS IPABWIBHOCTH MOHTa)Xa CXEMBI
OCYILECTBIISIIOT €€ IMyCK U KOHTPOJIb BBIIIOJIHEHUS 3aJaHHOT0 paboyero nukJia.

6. Conep:kaHue oT4eTa;

Ortuet no naboparopHoii paboTe JOKEH COAePKATh:

-yCJIOBHOE M300paXeHNE 3aJaHHOTO BapHaHTa pabouero NuKia U ero OMHUCaHHE;

-TIepeyeHb dJJICKTPUYECKON ammapaTypbl C MOSICHEHHEM Ha3HAueHUs KaKIOro
HIIEKTPUIECKOTO amnmapara;

-KHHEMAaTHUYECKYI0 CXeMY aBTOMaTU3UPOBAHHOTO Y314,

-BPEMCHHYIO JIUarpamMmmy;

-IIPUHIUITHATBHYIO SJIEKTPUIECKYIO CXEMY.

7. CIHCOK HUCIO0JIb30BAHHBIX MCTOYHHUKOB.

1. Muxaitnos O.I1., CokonioB B.E. DnekTpudeckue annapaThl U CpeJCTBa aBTOMa-
TH3anuu. - M.: MammHocTtpoenue, 1982. - 183 c.

2. Xapuzomenos M1.B., Xapuzomenos I'.11. DnekTpoobopynoBaHre CTAaHKOB U aB-
TOMATU3UPOBAHHBIX JIMHUM. - M. MammHoctpoenue, 1987. - 224 c.

3. 'OCTer: 2.710-81., 2.755-74., 2.756-76.
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JlabopaTopHasi padoTa Ne6

«M3ydyeHne cxeMbl yIPaBJICHHUSA NATPOHOM»
esp padoThI: H3y4YEHUE CXEMBI YIIPABICHUS TATPOHOM.
ILi1an paéoThI:
1. M3yuuts cxeMy ynpaBieHus natpoHoM cranka 16K20T1, onpenenuts €€ 0CHOB-
HBIE 3JIEMEHTHI U UX Ha3HAUYCHHE.
2. Onucath paboTy cxembl ympabieHusi narpoHom ctanka 16K20T1 mpu monmage
koMaH]1 «Kymauku k neHTpy» u «Kynauku ot neHtpay.
BrinosiHeHue padoThl.
Cxewma ynpasnenus narpoHoM cranka 16K20T1 npuBenena Ha pucynke 2.1
3aKuM U pa3kuM naTpoHa (0TBOJ U MOABOJ KYJAUKOB) OCYIIECTBISIOTCA COOT-
BETCTBYIOIIMMH neAarsaMu. 1IpoxokieHne CUrHajia OT IeJaau BO3MOYXKHO TOJIBKO IPH
OTKJIFOYEHHOM mmmnuHaene. CHUrHanel INeJaind MPOXOIAT Yepe3 JIIEKTPOABTOMATHKY
cranka win UYIIY u BKIIOYAIOT KOHTAKTOPHl M JBUTATENh IMAaTpOHAa B BBHIOPAHHOM
HanpasyieHuu. [IpaBunbHOCTE pabOTHl MaTpOHA ONpEENsIeTCs NepeMEICHUEM B HYX-
HOM HAaIIpaBJIEHUMU KyJIauyKOB NaTrpoHa. KoHTpoap ycwins 3a)KuMma IaTpoHa OCYIIECTB-
JSI€TCS KOHLIEBBIM BBIKJIFOYATEIIEM.

PaboTra cxeMpl YIIPAaBJICHUA TIAaTPOHOM IIPpH I1OJa4YC KOMAH/bI ((KVJIa‘-IKI/I K IICH-

TPY».

B nens ynpapieHHs MAaTPOHOM BXOAUT MHOTONO3WMLIMOHHBIN MEPEKIH0YaTelb
SA3.1, ¢ moMOIIBI0 KOTOPOTO BRIOUPACTCS PEKUM YIIPABJICHUS KylIaukoB naTpona. [Ipu
YCTaHOBKE MEpPEKI0YaTeNs B nojioxkeHue 1 nnm 3 paspemaercs asuxkenne «Kymauku k
HeHTpy». TOK MpoXoAUT yepe3 HOpMaIbHO 3aMKHYTBIM KOHTAKT TerioBoro pene KK6.2,
yepe3 HOpMabHO 3aMKHYTHIA KOHTAKT pene KV4, koTopoe KOHTpOJIUPYET OTKIIOUEH-
HOE cOoCTOsiHME wmmnuHAensd. Jlamee TOK MpoxoauT uepe3 neaanb SA4, cocTosyo u3
JBYX IEpPEKI0YaTeNeH, KaXAbl U3 KOTOPBIX MMEET OJWH HOPMAJIbHO 3aMKHYTBHIM U
OJIMH HOPMAaJbHO PAa30MKHYTHIA KOHTaKThl. IIpu Haxkatuu Ha nenanb A OTpabOTKU

KoMaHapl «Kysauku Kk HEHTpy» HOPMAJIbHO
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3aMKHYTBHIM KOHTAKT 3 Pa3MbIKAeTCs, @ HOPMaJIbHO Pa30MKHYTHIM KOHTAKT 4 3aMbIKaeT-
cs. Tok mpoxoauT yepe3 KOHTAKThl 2 U 4 mepekitouatens SA4, HanpssKeHue aBTOMaTH-
k1 +24 B nepenaercs Ha KaTylmky npoMexxytouHoro peie KV/7, ono cpabdarteiBaer. [Ipu
TOM HOPMAaJIbHO Pa30MKHYThIN KOHTAaKT KV/ 3aMbIKaeTcs M TOK 4Yepe3 HOPMAJIbHO 3a-
MKHYTBIH KOHTakT KM7 mpotekaeT no katymike myckarens KM6, paccuntannoii Ha mie-
peMeHHBIN TOK U nepemeHHoe Hanpspkenue 110 B. [Tyckatens KM6 cpabateiBaet, ero
IJIaBHBIE KOHTAKTHI, KOMMyTHpytomue 380 B, 3aMbIKalOTCS U 2JIEKTPOJIBUTATENDb HAYU-
HaeT BpaulaThCs, BbINOJNHAS KoMaHAy «Kymauku k neHtpy». HopmanbHO 3aMKHYTBIM
Omok-kKoHTakKT myckatenst KM6, BkimtoueHHBIN B 1enb ynpasieHus «Kynadku or meH-
Tpa», pa3MbIKAETCS.

IIpu npoTexkanuu Toka yepe3 KaTymky pesne KV/ BO3HUKAET 3JIEKTPOMAarHUTHOE
nosie, pu otkiatoueHur KV/7 MarHuTHOE ToJjie 3aTyXaeT, U3MEHsSI CBOE HalpaBJICHHUE.
Bo3Hukaer BO3MOXKHOCTh JIO)KHOTO cpadaTteiBaHuss KV7/. UTOOBI UCKIIOYUTH 3Ty BO3-
MOKHOCTh mapamiensHo karymke KV7 crtaBat nuox VD6, BKIIOUEHHBIH B 0OpaTHOM
HaIlpaBJICHUU.

Koppektupyromas RC-nemouka Al8, BxiroueHHas mapaielbHO KaTyIIKE IMTyc-
karenst KM6, ycrpansier agdekt «apede3ra KOHTaKTa»: B TOJOKUTEIBHYIO TTOTYyBOJTHY
HanpspkeHus eMKocTh C 3apaxkaeTrcs, B OTPUIIATENBHYIO — pa3psiKaeTcsl.

KoHTposb 3akuMa AeTaid B MaTPOHE OCYUIECTBISETCS KOHILIEBBIM BBIKJIHOYATE-
aeM SQ12. Ilpu 10CTaTOYHOM YCWJIMH 3a)KMMa MaTpoHa KOHIIEBOHM BBIKIIOUaTesb SQ12
3aMBbIKaeT LIEeMb YCTAHOBKM cueTyuka natpoHa. Ilpu mpoxoxaeHun 3- 4 UMIYyJIbCOB
CUTHAJIa IBUTATENb OTKIIFOYAETCS.

Paborta cxembl YIIPABJICHUA IIATPOHOM IIPHU IIOJA9YC KOMAH/IbI ((KVJ'I&‘H(I/I OT IICH-

Tpa».

IIpu ycranoBke nepekitouarenss SA3.1 B nmonoxxenue 4 pa3peniaercsi IBHKEHHUE
«Kynauku ot nenrpa». Tok mpoxoaut uepe3 nuoj VD7, HOpMabHO 3aMKHYTBIM KOH-
TakT TeraoBoro pene KK6.2, uepe3 HopManbHO 3aMKHYThIN KOHTAKT pene KV4, kotopoe

KOHTPOJHUPYET OTKIIOUYCHHOC COCTOSHHC INIMHUHIOCIIA. I[aﬂee TOK IIPOXOAUT 4YCPE3 IIC-
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nanb SA4. Ilpu HaxaTuu Ha nefanb g oTpadboTku Komauabl «Kymauku oT meHtpay
HOpPMAaJIbHO Pa30MKHYTHIM KOHTAKT 1 3aMbIKaeTcsi, @ HOPMAJIbHO 3aMKHYTHI KOHTaKT 2
pa3MbikaeTcs. ToK mpoxoauT depe3 KoHTakThl 1 u 3 mepekirouarens SA4, HanpsKeHUE
aBTomaTuku +24 B mepemaercs Ha KaTymky npoMexxytouHoro pene KV6, ono cpabatsi-
BaeT. [Ipu 3TOM HOpManbHO pa3oMKHYTHIM KOHTaKT KV6 3aMbIkaeTcsi U TOK yepe3 HOp-
MaJIbHO 3aMKHYTHIN KOHTakT KM6 mpoTekaet mo karymike myckarenas KM7, paccunrtan-
HOW Ha TepeMeHHbIN TOK U nepemenHoe Hanpspkenue 110 B. ITyckarens KM7 cpala-
TBIBAET, €r0 IVIaBHBIE KOHTAKTHI, KOMMyTupyronme 380 B, 3aMBbIKarOTCS U 3JIEKTPOJABU-
raTellb HAUMHAET BpallaThCs, BBITONHAS KomaHay «Kymauku ot uentpa». HopmansHo
3aMKHYTBIA OJIOK-KOHTaKT myckatenst KM7, BkitoueHHbIN B Lenb ynpasiieHus «Kymad-
KH K [IEHTPY», Pa3MbIKAETCSl.

[Tpu mpoTekanuu Toka yepe3 Karymky pene KV6 Bo3HUKAET 31EKTPOMarHUTHOE
nosie, ipu otkimoueHnn KV6 marHuTHOe moje 3aTyxaeT, U3MEHssS CBOE HalpaBlCHHE.
Bo3HukaeT BO3MOXXHOCTH JIOKHOTO cpabaTteiBanus KV6. UToObl MCKIIOUUTH ATy BO3-
MOKHOCTh mapamiensHo karymke KV6 crasat muox VD5, BKitOUeHHBIH B 0OpaTHOM
HaIlpaBJICHUU.

Koppektupyromas RC-niemouka A19, BiroueHHas mapajielbHO KAaTyIIKE ITycC-
karenss KM7, yctpansieT apdekt «apede3ra KOHTaKTa»: B MOJOKUTEIbHYIO MOJTYBOJIHY
HanpspKeHus eMKocTh C 3apaxaeTcsi, B OTPULIATEIbHYIO — pa3psKaeTcsl.

BriBoa.

B pesynabTar mpoaenaHHod pabOThl M3YUMJIM CXEMY YIPaBJICHHUS HaTPOHOM
crtanka 16K20T1, onpenenunu €€ OCHOBHBIE 3JIEMEHTBI U UX Ha3HAYEHHE; ONMHUCAIH pa-

00Ty cxembl ipu nogaue komanj «Kymauku k neHTpy» u «Kynadku ot ueHTpay.
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JlabopaTopnasi padora Ne/

«M3ydyeHne cxeMbl yIpaBJIeHUs MHHOJIbIO»
esapb padoThI: H3y4YEHUE CXEMBI YIIPABJICHUS MUHOJIBIO.
ILi1an paéoThI:
1. M3yuuts cxemy ymnpaBieHHus nuHoubio ctaHka 16K20T1, onpenenuts €€ 0CHOB-
HBIE 3JIEMEHTHI U UX Ha3HAUYCHHE.
2. Omnucath paboTy cxembl yrpaBieHus nuHoibio ctanka 16K20T1 mpu nmoaBoe u
OTBO/IE€ TUHOJIH.
BrinosiHeHue padoThl.
Cxewma ynpasnenust nuHoJibto ctanka 16K20T1 npuBenena Ha pucynke 3.1

PaboTa cxeMbl YIIpaBJICHUS ITOABOJAAa ITMHOJIN.

B nens ynpaBieHus MUHOJBIO BXOJUT MHOTOIMO3UIIMOHHBIA MEPEKIIOYATENb
SA3.3, ¢ OMOIIbI0 KOTOPOTO BBHIOMpPAETCS PEKUM yIpaBieHUs MuHOojbI0. [Ipu ycra-
HOBKE TEpEKIItoUaTessi B MOJOKEHHE 2 pa3peniaeTcsl MOoABOJ MUHOIU. TOK MPOXOJUT
yepe3 HOPMaJIbHO 3aMKHYTBIM KOHTaKT TeruioBoro pene KK3.2, yepe3 HopmanbHO 3a-
MKHYTBIN KOHTaKT pesie KV4, KoTopoe KOHTPOJIIMPYET OTKIFOUEHHOE COCTOSIHUE IITTHH-
nensi. Jlamee TOK mpOXOAUT uepes nenaib SAD, COCTOSIIYIO U3 JIBYX MEPEKII0YaTelNei,
KOKJBI U3 KOTOPBIX MMEET OJAMH HOPMAJIbHO 3aMKHYTBHIA U OJUH HOPMAJILHO Pa3o-
MKHYTBIN KOHTaKThl. [Ipn Ha)kaTuu Ha mejanb JJIs MOJBOJA MTUHOJIU HOPMAJIBHO Pa3o-
MKHYTBII KOHTaKT 3 3aMBIKAETCS, a HOPMAJIBHO 3aMKHYTHIA KOHTAaKT 4 pa3MBIKACTCA.
Tox mpoxoauT 4yepe3 KOHTakThl 1 u 3 mepexmouatenss SAS, HaNpsKEHHE aBTOMATUKHU
+24 B mepenmaercs Ha KaTymky npomexyroudoro peie KV2, ono cpabateiBaet. [Ipu
ATOM HOPMaJIBHO Pa30MKHYTHIN KOHTAaKT KV2 3aMbIKaeTCcs M TOK 4epe3 HOPMAaJIbHO 3a-
MKHYTBIH KOHTakT KM9 npotekaeT no katyuike myckareiass KM8, paccunrannoil Ha me-
peMeHHbIN TOK U nepemerHoe Hampstkenue 110 B. Ilyckarens KM8 cpabatsiBaer, ero
IJIaBHbIE KOHTAKThI, KoMMyTupytoire 380 B, 3aMbIKaloTCs U 3JE€KTPOJIBUTATENb HAUYU-
HAET BPAIAThCS, OCYIIECTBIISISA MTOABO MUHOIA. HOopManbHO 3aMKHYTHIN OJIOK-KOHTAKT

nmyckatesnss KM8, BKIFoUeHHBIH B e OTBOJIa THHOJIH, PA3MBIKACTCSI.
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[Ipu mpoTekanuu Toka 4yepe3 Karymky pene KV2 BO3HHUKaeT 3JIeKTpOMarHuT-
Hoe moJie, mpu oTKIroueHnn KV2 MarHuTHOE moJjie 3aTyXaeT, U3MEHssl CBOe HarpaBJie-
Hue. Bo3HMKaeT BO3MOKHOCTH JIOKHOTO cpabatbiBanus KV2. UTOOBI UCKITIOYUTH 3Ty
BO3MOKHOCTH TapauiensHo kKarymke KV2 crasat quox VD9, BkinroueHHBIM B 00paTHOM
HaIpPaBIICHUU.

Koppektupyromas RC-nenmouka A21, BKiIIOUE€HHAs MapajliebHO KAaTYIIKE ITyc-
karenst KM8, ycrpansier agdekt «apede3ra KOHTaKTa»: B MOJOKUTEIBHYIO TOTYyBOJIHY
HanpspkeHus eMKocTh C 3apaxkaeTrcs, B OTPUIIATENBHYIO — pa3psiKaeTcsl.

KouTponp 3akuMa JeTanu MUHOJBI0 M JOCTHKECHHS €10 KPAHEero MOJI0KEHUS
OCYIIECTBIISETCS KOHIIEBBIMH BBIKITFOUaTesiMu SQ13 u SQ14.

Paborta cxeMpl YIIPABJICHUA OTBOAA ITMHOJIN.

Pabota cxembl ynpaBieHHs] OTBOJIa MMHOIM AHAJIOIMYHA pabOTe CXEMBbI yIpaB-
JeHusl NoJ1BoJa NuHouU. [Ipy ycTaHOBKE MepeKIIoYaTessi B MOJ0KEHUE _ pa3peliaeTcs
OTBOJI MMHOJH. TOK MPOXOAUT YEPE3 HOPMAIBHO 3aMKHYThIM KOHTAKT TEIJIOBOTO pejie
KK3.2, gyepe3 HOpManbHO 3aMKHYTHIH KOHTakT pene KV4, koTopoe KOHTPOIUPYET OT-
KIJIFOUEHHOE COCTOsIHUE mmnuHaens. [lpu Haxkatuu Ha neganb A OTBOJIa MUHOJM HOP-
MaJbHO 3aMKHYTBHIM KOHTakT 1 pa3mbIkaeTcs, a HOPMAJIbHO Pa30MKHYTBHIM KOHTAKT 2
3aMbIkaeTcs. TOk MpOXOAHT yepe3 KOHTaKTHl 2 U 4 mepexirodarens SAS, HampshKeHHe
aBTomaTuku +24 B nepenaercs Ha KaTymky npoMexyrouHoro peine KV1, ono cpabatsl-
Baet. [Ipu »ToM HOpMaslbHO pa3oMKHYThIM KOHTAKT KV1 3ambikaeTcst U TOK uepe3 Hop-
MajbHO 3aMKHYTHIA KOHTakT KM8 npoTtekaer no katyuike myckarens KM9, paccunran-
HOIl Ha mepeMeHHbI TOK U nepemeHHoe Hamnpspkenue 110 B. Ilyckarens KM9 cpaba-
THIBAET, €T0 IVIABHbIE KOHTAKThI, KoMMyTHpytoiue 380 B, 3ambIkatoTCa U 3JE€KTPOABU-
ratejib HaYMHAET BpallaThCsl, OCYIIECTBIISII OTBOJ NMUHONM. HopmanbHO 3aMKHYTHIM
0J10K-KOHTaKT Tyckaresisi KM9, BKITtOUeHHBIN B 11€TTh MOJIBOIa TMHOJIM, Pa3MbIKAETCHI.
ITpu nporekanuu Toka yepe3 katymky pesne KVI1 Bo3HUKAET 2JIEKTPOMarHuTHOE 10JIe,
npu otkiroueHn KV1 MmarauTHoe nose 3aTyxaeT, MU3MEHss CBOe HalpasiieHue. Bo3Hu-

KaeT BO3MOXKHOCTB JIOXKHOTO cpabarbiBaHus KV1. UTOOBI HCKIIIOUUTH 3TY BO3MOXKHOCTb
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napayuiensHo katyike KV1 crapsr quon VD10, BkitodeHHBIH B 0OpaTHOM HaIpaBlie-
HUU.

Koppektupyromas RC-nienmouka A22, BKiIIOUEHHAs MapajliebHO KAaTYIIKE ITycC-
karenst KM9, yerpansier agdekt «apede3ra KOHTaKTa»: B MOJOKUTEIbHYIO OTYyBOJIHY
HanpspkeHus eMKocTh C 3apaxkaeTrcs, B OTPUIATENBHYIO — pa3psiKaeTcs.

KOHTpoIIb 1OCTHXEHNA NMUHOJIBIO KPAaWHEro IMOJIOXKEHUS OCYIIECTBIISIETCS KOH-
1eBbIMH BEIKITFOUaTe My SQ13 u SQ14.

BriBoa.

B pesynbrare nponenaHHOW pabOThl M3YUYMIIM CXEMY YIPABICHUS MHUHOJbBIO
crtanka 16K20T1: onpenenniin €€ OCHOBHBIE JIEMEHTHI M UX HAa3HAUYECHUE; OMUCAIU pa-

00Ty cXxeMbI ynpaBiaeHus MuHOJIbIO cTaHnka 16K20T1 nmpu moBoie ¥ OTBOJIE MMHOJIH.
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JlabopaTopnasi padora Ne8

«/3y4eHne cxeMbl yIIpaBJIeHUS] ABTOMATHYECKOM pe3lelepP:KKI»

Heab padoThl: U3YYUTH CXEMY YIPABICHUS aBTOMATHUYECKOUN pe3leIep>KKU.

ILi1an paéoThI:

1. M3yunTh cxeMy yINpaBiieHHs aBTOMaTHYECKOM pesuenepxku cranka 16K20TI,
ONPEJEIUTh €€ OCHOBHBIE AIIEMEHTHI U UX Ha3HAYEHUE.

2. Ommcath pabOTy CXEMBl YIPABJICHHS aBTOMATHYECKOW PE3IENCPKKH CTaHKA
16K20T1.

BrinosiHeHue padoThl.

Cxewma ynpaBieHus1 aBToMaTHYECKO# pe3uenepkku cranka 16K20T1 npusenena
Ha pucyHke 4.1.

Ha mynwste YITY BBOAMTCS KOMaHaa otpadotku pyukiuu 7. [Ipu BbIxoae HEOO-
xonuMbIx curHanoB ¢ UITY o 3amene nuHcTpymeHTa o ¢yHkiuu 7 B miate yrnpaBieHUs
dbopMupyeTCcsi CUTHAJI Ha TOMCK MHCTpyMeHTa. C BhIXoja B26 BBIXOJUT TOK, IIPOTEKa-
IOIUN 110 HOpMAJIbHO 3aMKHYyTOMY KOHTakTy KMb5 u karymiky myckarens KM4. T'nas-
Hble KOHTaKThl myckatenst KM4, kommytupyromue 380 B, 3ambikatoTcst u JBUraTeih
HayMHAeT Bpamartbes. [[poncxoauT moBOpoOT pe3ueaep KU Ha Yroy A0 COBIAICHUS MO-
3ULAM PE3LEACPKKU C IO3ULUEH, PEryJMpyeMOM IaT4YUKOM II0JIOKEeHUsA. B muare
ynpasienus yepe3 KoHTakT A20 dopmupyercst curHan COBMAEHUS TMO3UIIUM, KOTOPBIT
3ampeniaeT npoxoxaenne curnana «llouck uHCTpyMEHTa», U HOpMUPYETCS CUTHAT HA
«DuKcauoo UHCTPYMEHTa» (BbIXOJ B14). JIBurartenb HAaUMHAET BPAIAThCS B MPOTUBO-
MOJIO’KHOM HalpaBJIEHUH, IPOUCXOJUT PEBEPC U 3aXKUM peslienepkku. OKoHUaHue 3a-
KUMa pe3le/Iep KK KOHTPOJIUPYETCs KOHIEBBIM BhIkItouaresaeM SQ11 u TokoBbIM pere
KAL. B UITY BeigaeTcst curHasi 00 UCTIOJTHEHUH KOMaH bl HA CMEHY HHCTPpYMEHTA (BXOT
A32 «OtBetr 1o T'»).

Koppexrupyromue RC-iemoukn A1l5 u Al6, BkiTtoueHHBIE MapauiebHO KaTyIII-
kaMm myckarenss KM4 u KM5 cooTBeTcTBEeHHO, YCTpaHSIOT 3PQeKT «apede3ra KOHTaK-

Ta».
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BriBOA.
B pesynbTaTe npojenaHHoON pabOThl M3YUYHIIN CXEMY yIpaBJEHUS aBTOMAaTHYe-
ckoil pesuenepxxku ctanka 16K20T1: onpenenunu €€ OCHOBHBIE 3JIEMEHTHI M UX Ha3Ha-

YCHHUC, OIINCaIn pa60Ty CXCMBEI.



