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METOJINYECKUE YKA3ZAHNS K
JIABOPATOPHOM PABOTE Ne 1

W3YUEHUE YCTPOUCTB DJIEKTPUYECKHX ATIITAPATOB
YIIPABJIEHUSA JIEKTPUYECKUMU HENAMMU U JIEKTPOITPUBOJIAMMA

1. lens u 3agaun pabOTHI

[{enn paboThI:

N3yueHne yCTpoMCTB AIIEKTPUUECKUX aIllapaToB YHIPABICHHS 3JIEKTPUUECKHUMU
LENSIMU U 3JIEKTPOTIPUBOAAMH.

3agauu paboTHI:

1.U3ydyenne ycTpoHCTBa 3JEKTPUUECKHUX aMNMapaToB HU3KOTO HAMPSDKEHUS, HC-
MOJIb3YEMBIX B DJIEKTPUUYECKUX LEMAX YIPaBICHUS dJIEKTPOIPUBOIAMH.

2.03HaKOMJIEHHE C Pa3IMYHBIMH CXEMHBIMH CIOCOOaMH M3MEHEHHUS BpPEMEHU
cpabaTbIBaHUS U OTITYCKaHHS 2JIEKTPOMAarHUTHOTO peJie.

3.OKCIIEpUMEHTAIILHOE OIPECICHUE BEJIMYMH BPEMEHHBIX NapamMeTpOB 3IIEK-
TPOMArHUTHOTO PeJie MPHU Pa3IHMYHBIX CXeMaX BKIIOYCHHUS.

4 IlpuobpeTeHne MPaKTUYECKUX HABBIKOB B HAJAJKE U BKIIOYEHHUH JJIEKTpUYE-
CKHUX aIlnaparos.

2. OO01IHe MOJIOKEHHS (TCOPETUIECKUE CBEICHHUS);

Anekmpuueckumu annapamamu Ha3bIBAIOT 3JIEKTPOTEXHUUYECKUE YCTPOMCTBA,
npeaHa3HauYeHHbIE JJI YIpaBiIeHUs, PEryJIMpPOBaHUs, KOHTPOJS U 3aIIUTHI dJIEKTpUUe-
ckux nenei. VX aensT Ha anmapaTthl HU3KOTO U BHICOKOTO HAMPSIKEHUSI. Y CIOBHO MPH-
HATO CcUMTaTh HU3KUM HanpsbkeHue 70 1000 B. B cuctemax anekTponpuBoja U dieK-
TPOABTOMATHKHA TPOMBIIIUICHHOTO OOOpYIOBaHHS OOBIYHO MPUMEHSIOT HANPSDKCHUS
220 u 380 B, moaTomy OyzeM paccMaTpuBaTh TOJIBKO anmapaThl HU3KOTO HAMPSHKEHUS.

[1o HA3HAYEHHUIO, T.€. IO BBHIMOJTHAEMBIM (DYHKITUSM, alapaThl MOKHO Pa3/IeTUTh
HAa CJIEIYIOLIUE TPYIIIIbI:

anmapaThl YIPaBICHUS JJICKTPUUYCCKUMU TETSIMU : PyOUIIbHUKH, BBIKIIIOYATEIH,
KHOIIKH, pene U ap. OHU BKJIIOYAIOT WA BBIKIIOYAIOT 3JIEKTPUUECKYIO LIENb WK €€ ya-
CTH;

anmaparbl PEryJMpOBaHUsS MapaMETPOB AJIEKTPUUECKUX LEME: PeryssiTopbl
HaIpsHKEHUs, PEOCTAThl, PE3UCTOPHI U T.11.;

anmnapaTbl KOHTPOJIS [TapaMeTpOB: pelie CKOPOCTH, JABIEHUS, YPOBHS KUIKOCTH,
TEIUIOBBIE U PA3JIMYHbIC TATYUKY;
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arrapaThl 3alUThl: TPEIOXPAHUTENN, ABTOMATUYECKUE BO3AYIIHBIE BBIKIIFOYATE-
JIY, peJie 3allUThI;

arrapaThl YCUJIEHHUS: MATHUTHBIE, OJIYIIPOBOJHUKOBBIC, HOHHBIE YCUIIUTEIIH;

arnmapaThl pacnupeeseHUsl AIEKTPUYECKOTO TOKA: 3aKUMBbI, IITEICEIbHBIE pa3b-
€MbI, TOKOCh€MHUKH,;

amnrmaparbl JIOTHYECKUX (YyHKIMH: JOTUUYECKHUE AJIEMEHThI, MUKPOMOIYJIU, UHTE-
TrPajbHbIE CXEMBI;

anmapaTbl ePEeMEILICHUS: IEKTPOMArHUThI , SJIEKTPOTUAPOTOIKATENH, DIEKTPO-
MAarHUTHBIE TOPMO3a.

briBaroT anmapatsl, cCOBMeIIarone B ce0e¢ HeCKOJIbKO (DYHKITMNA. AnmapaThl pH-
BOJSITCS B JICHCTBUE PA3IMYHBIMU CIIOCOOAMU: BPYUHYIO WJIM C MTOMOIIBI0 MEXaHU3Ma
AIEKTPOMArHUTHOTO, MATHUTOAJIEKTPUYECKOTO, MHAYKIIMOHHOTO, TETJIOBOTO U T.J., MO-
ATOMY UX Pa3JIM4aroT:

[0 POJly TOKa - anmnapaTrbl MOCTOSSHHOTO TOKA, IEPEMEHHOT0 TOKa MPOMBIIIJICH-
HOW YaCTOThI, IEPEMEHHOIO TOKA MOBBIIIEHHON YaCTOTHI

110 CcOCcO0Y 3aMBIKAHHMS 1IENM - KOHTAKTHBIE M OC€CKOHTAKTHBIE. K KOHTAaKTHBIM
OTHOCSITCSI OOJIBITMHCTBO ammaparoB, TIe MPephIBAHUE TOKA MPOUCXOIUT 3a CUET pas3-
MBIKaHHSI KOHTAaKTOB. bEeCKOHTAKTHBIE amnmnaparbl MOTYT PE3KO U3MEHSATh CBOE BHYTPEH-
HEe COMPOTHBIICHUE OT HYJIS 10 OECKOHEUYHOCTH (HAmpuMep, B TUPUCTOPAX, TPAH3UCTO-
pax, JIOTHYECKHUX JIEMEHTax u Jp.).

2.1. PyOunbHUKH

Pybunvnuk - 3T0 anmapatr py4HOTO ACHCTBHUA, C PYOSIIIMM THUIIOM KOHTAaKTOB,
IpeIHa3HAYEHHBIN ISl BKIOUEHUSI MU BBIKJIFOUEHHUS AIEKTPUUYECKUX Lenen (puc.1).

Ha wm3onupyromem ocHOBaHMM 1 3aKperuieHbl KOHTAKTHAas 2 W IIapHUpHas 6
croiiku. K HUM npucoeanHsI0TCs BXOAHBIE U BBIXOJIHBIE MTpoBoJa. PykosTkol 3, ycra-
HOBJIEHHOM B LIEHTPE TpaBepchl 4, NMPUBOIAT B JBUKEHHE HOX S5, MEpEMbIKAIOUIUN
croiiku. Ilpu aTom snekTpuueckas Lenb 3amblkaercsa. st ObBICTpOro rameHus Ayru
MOJKET MPUMEHATHCA AyroracuTenbHas penierka. Yacto pyOMIbHUK CHAa0XaroT Jyrora-
CUTEJIbHBIM MOMEHTHBIM HOXOM. [IpyknHOI 00ecreunBaeTcsi MTHOBEHHOE pa3BEICHUE
KOHTaKTOB U COOTBETCTBEHHO OoJiee ObICTpOE rameHue Ayru. PyOuIbHUK MPpUBOAUTCS B
JEHCTBHUE C TOMOILBIO OOKOBOW MM LIEHTPAIBHON PYKOSTKH.

PyOunpHuku OBIBAIOT OAHO-, IBYX- HJIM TPEXMOMIOCHBIMU. OHU XapaKTepHU3yIOT-
Csl HOMUHAJIBHBIM TOKOM, T.€. JUIUTEJIBHO AOMYCTUMBIM TOKOM B 3aMKHYTOM COCTOSIHUU
KOHTaKTOB. PyOMIbHUK, HE UMEIOIIUNA TyroracUTENIbHOIO YCTPOMCTBA, CIYKUT TOJIBKO
Ui 1yOnaupoBaHuUsl pa3MbIKaHUS yxke oOecTodeHHOW nenu. OTKIo4YaTh UM MOTpeOu-
T€JIb HEJIb35l; OH UIPAaeT JIMUIb POJib PAa3bEIWHUTENS, T.€. JEJAET Pa3pblB LENHU BUJIU-
MBIM, YTO 00€CIEeUrBAET OOJIBIIYIO0 O€30MaCHOCTh 00CTYKHUBAHU.

PyOunbHUKH TPUMEHSIOT B Lemsx ¢ HanpsbkeHueM o0 500 B. B 3aBucumocTtu ot
HANpPSDKEHUS CETU BBIOMPAIOT pYOWJIBHUK C OOJIBIIMM WMJIM MEHBIIMM MEXKOHTaKTHBIM
(M30JISIUOHHBIM ) PACCTOSIHUEM.
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PyOunpHuKHM XapaKTepU3YIOTCS MEXaHUYECKOW U 3JEKTPHUUECKONH H3HOCOCTOMKO-
cThi0. HekoTopsbie TUMbl pyOMIIBHUKOB UMEIOT MEeXaHW4YecKuil pecype 5 - 10 ThIC. HUK-
J0B " BKIIIOUEHO - OTKIIIOYEHO ", ompeAessieMblii M3HOCOM IIApHUPHOM CTOMKH, Kpe-
NEXHBIX OOJNTOB U T.J. DJIEKTPUUYECKAS] U3HOCOCTOMKOCTh OOBIYHO B JIBa pa3a MEHbIIE
MEXaHUYECKOM U OrpaHWYE€Ha MOArapaHueEM U U3BHOCOM KOHTAKTOB.

Kpome pyOuUNbHUKOB-BBIKIIOUYATENEH OBIBAIOT PYOMIBHUKHU-TIEPEKIIIOYATENH,
UMEIOIINE JIBa KpaHUX (PUKCUPOBAHHBIX MOJOKEHHUSA. B 0IHOM M3 HUX 3aMbIKaeTCs
OJIHA 1I€Mb, a B IPYroM - Apyras. B cpenneM nonoxkeHuu o0e 1enu pa3oMKHYThI. Takue
NEPEKITIoYaTeNN MPUMEHSIOT [l MEePEKII0YeHHs], HalpuMep, OOMOTOK CTatopa acuH-
XPOHHOT'O JABUTATENS CO 3BE3/Ibl HA TPEYTOJBHHUK, JJISI PEBEPCUPOBAHHUS JICKTPOIBUTA-
TENen U T. 1.

PyOMIIBHUKM TIPOCTHI MO KOHCTPYKLMH, HAJEKHBI, HO HMMEIOT OTHOCUTEIHHO
OoJpIIME Ta0apUTHI.
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Puc.1. PyOunsHuku

2.2. [TakeTHbIE BBIKJIIOYATEIU U MIEPEKITIOYATETN

CymectByer Oosiee 50 THUMOB pa3WYHBIX BBIKIIOUATENICH W TEpEKIItoYaTesei.
Haubonee yacto U3 HUX NPUMEHSIOTCS MTAKETHBIE U KYJIAYKOBBIE.
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Ilakemnuvie eviknwouamenu u nepexawuamenu (puc.2) NPUMEHSIOTCA B Kaye-
CTBE BBOJHBIX BBIKJIIOUATEICH U MEPEKIIOUATENEH LENEeN yIPaBICHUS 3JIEKTPOYCTaHO-
BOK; JUJISl paclpeesIeHUsl dJIEKTPOIHEPTUHA U PYYHOrO ymIpaBieHus ABUraresiMu. OHH
COCTOAT U3 KOHTAKTHOM CUCTEMBI M MEPEKIII0YAONIEro MexanndMa. KonraktHas cucre-
Ma conepKut uzonsaTop 10 , B mazax KOTOPOro HaxXOAATCA HEMOABUKHBIE KOHTAKTHI 8 C
BUHTaMM JJIs1 MOJKIIFOYEHHUS MPOBOAOB. POTOpP COCTOUT M3 MOJBUKHBIX KOHTAKTOB B
BU/JIE TATYHHOT'O MOCTHKA 7 ¥ (pUOPOBBIX CETMEHTOB 9, CHOCOOCTBYIOIIUX TAIICHUIO Y-
TU NpU pa3MbikaHuu 1ienu. Habop 3tux neranei oopasyer cexunto. OTaenbHbIe CEKIIUU
coOMparT Ha ckoOe 5 ¢ MOMOIIBI0 CTSDKHBIX mmnuiek 4. Banmuk 2 ¢ M30IUHOHHON
BTYJIKOM MPOXOJUT CKBO3b CEKIMH W MOBOPAYMBAET BCE POTOPHI OAHOBPEMEHHO. [Ipu
TOM MOCTUK HaberaeT Ha HEMOABUKHbBIE KOHTAKTHI M 3aMbIKAET UX MEXAY COOOM.

a)

Puc.2. [lakeT KOHTaKTHOM cHCTEMBI (a) M OOIIHIT BU] TAKETHOTO
BBIKJTFOUaTEs (0).

KOHTaKkThl B MaKeTHBIX BBIKIIOYATENSAX CKOJIb3SIINE, HEOOXOIUMOE YyCUIIHe
Ha)XXaTHUs JTOCTUTACTCS MPYKUHALIUM JCHCTBHEM MEAHBIX IUIAaCTUH, 00pa3yromux ryo-
Kd. BepXHIOI0 CeKIMIO 3aKpBIBAIOT CHEIHATBFHON 11aii00ii, Ha KOTOPYIO YCTaHABIMBAIOT
MEXaHM3M MTHOBEHHOTO TMEPEKIIOYEHHUS 3, 4TO JAaeT BO3MOXHOCTb OBICTPO MOTacCHUTh
IYTY HE3aBHCHMO OT CKOPOCTH BPALICHUS PYKOSITKH. MeXaHU3M MepeKITIOueHUs] UMEeT
4yeTbIpe (PUKCUPYIOIIKE BIAIUHBI, PAaCIoIOKeHHbIE o yriaoM 90 rpa., yTo onpeaens-
eT YMCJIO KOMMYTAIlMOHHBIX TMOJIOKEHUH. B mepekirouarensx, mpegHa3HaueHHBIX IS
IIyCKa aCUHXPOHHOI'O JIBUraTessl MepeKIoueHueM 0OMOTOK CTaTopa cO 3BE3/bl Ha Tpe-
YTOJIBHUK, UMEETCS TPU TOJIO0KEHHS: 3Be3/1a - HEUTpaJlb - TPEYTrobHUK. YHCIo ceKiuii
3aBHCHUT OT YUCJIa KOMMYTHPYEMBIX JIMHUN U OT CJIOKHOCTH MEPEKITIOUaTeNsl.

[TakeTHBIN BBIKITIOUATENb O0Jiee yn00eH, yeM pyOUIbHHK, 3aHUMAeT MEHbIIEe Me-
cTa, Oosiee Ge30maceH B HKCIUIyaTalluy, MO3BOJSET OCYILECTBUTH CIIOKHYIO KOMMYTa-
10, o0JagaeT JIy4lIIMMH JyroracuTeNlbHbIMU cBoicTBamHu. [locieanee mocturaercs
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BBIJICJICHHEM XJIOpAa U MOHOB ITMHKA U3 (prOpHI, a TaK)Ke MOBBIIIICHHBIM JTaBJICHHEM Ta-
30B B MOJIOCTH BBIKJIHOYATENsI, 00pa30BaBIIMMCS 1O ecTBUeM nyru. Hempocratku mna-
KETHOTO BBIKJIIOUYATENS : MEHbIINN HOMUHANIBHBIA TOK (70 400 A ), OTCyTCTBUE BUAU-
MOCTH pa3pbiBa, MEHbIIIAsl HAJIEKHOCTh, YEM Y pYOMIIbHUKA.

2.3. KynaykoBbI€ TIepeKIovyaTenu

Kynaukoevie nepexniouamenu (puc.3) cocTosT U3 HabOpa CEKIHA, 00BETMHEH-
HBIX OJIHUM oOmuM BamukoMm 10 ¢ pykositkoit 11. Kaxkmast cexius uMeeT rmiacTMacco-
BO€ OCHOBaHUE 1, Kynaudek 9, Ba peiuara 7, Ba NOABUKHBIX 5 U HEMOJABUKHBIX 2 KOH-
TaKTa, 3BKUMBI 3 U 8, cepeOpsiHbie Hanaku 4 u 6, obecreynBaroNe HaJIe)KHBIM KOH-
TakT. Kynadok vmeeT BBICTYNbl U BOAJAWHBI, PACIOJOXKEHHbIE B PA3IUYHBIX MECTaX
OKPY>KHOCTH M B Pa3HBIX INIOCKOCTSX, a pbIYar - JiBa BBICTYIA; IPU HAXKaTUHM HA OJIUH U3
HUX pbIYar ¥ MOJBHXKHBIM KOHTAKT MOBOPAYMBAIOTCSA B OJIHY CTOPOHY, a IIPU HAXKATUU
Ha BTOPOH - B JIPyryr0. MexaHn3M MIHOBEHHOI'O TepeKirodeHus 12 pacmoyioKeH Mo
PYKOSITKOM. Pa3nuuHoe MmoJioKeHUE BBICTYIOB M BIIAJIMH HAa KyJAayKe MO3BOJISET MOJIY-
YUTh Pa3JINUHbIC CXEMBI TTEPEKITFOUCHUS.

Puc.3. Cxema yHuBepcanbHoro nepekitodarens cepun YII-5000 (a)
1 ero BHemHero Bujaa (0)

2.4. KoHTposnepsl

Konmponnepwt - 310 nepexitoyaronie MHOTOCTYIIEHYAThIE alnapatkl, MpeaHa-
3HAQYEHHBIE JJIi PYYHOTO WJIM HOKHOTO YMOPABJIEHUS JJIEKTPOJABUTATEISIMU : ITYCKOM,
pEeryJaupoBaHUEM CKOPOCTH, PEBEPCUPOBaHUEM, OCTaHOBKOW. [lo KOHCTpyKIMH UX Je-
JISIT Ha KYJIAYKOBBIE, MTAKETHO-KYJIAYKOBBIE 1 MArHUTHBIC.
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Ha puc.4 nokazana cxema JeiCTBUS KyJauKOBOTO MEXaHU3MA.

Puc.4.Cxema aeiicTBUS KyJauYKOBOIO MEXaHMW3Ma KOHTPOJUIEepa.

[Ipu moBopoTe BalMKa 5 MPOTUB YaCOBOW CTPENIKU KyJadyoK 6 HaberaetT CBOMM-
BBICTYIIOM Ha POJIMK 7 ¥ MIEPEMEIAET ero BIeBO. Prryar 4 moBopauynBaeTcs U pa3MbIKa-
eT KOHTAaKkThl | u 2; mpu 3TOM mpyxuHa § pacTsruBaercs. [Ipu oOpaTHOM IBMKEHHH
KyJlauKa KOHTAKTHI O] IEHCTBHEM MPYXUHBI 3aMbIKAIOTCs. CKBO3b phryar 4 U KOHTAKT
2 cB0OOAHO MPOXOAUT HimviIbka 9.11pu 3aMbIKaHUU TIPYKUHA 3 CXKUMaETCs, 00ecreyu-
Bas JIOCTATOYHOE YCHIIUE B MECTE KOHTAKTa. BO3MOXHBI M Ipyrue COYETaHUS KyJlauKa 1
NPY>KUHBI, HAIPUMeEp, KOT/Ia 3aMbIKaHUE MPOUCXOIUT IO JACHCTBUEM KyJladka, a pas-
MBIKAHUE - TOJ JEWCTBHEM MNpYyKUHBI. Takoil cmocob co3maer ObICTpoe pa3BelcHHE
KOHTaKTOB M XOpOIIIee ralieHne JTyrd, HO HeJOCTaTOYHOE YCHIIME TPU Pa3MbIKaHUH HE
TIO3BOJISIET PAa30pBaTh IENb MIPH CBAPUBAHUU KOHTAKTOB. BO3MOKHO 3aMBbIKaHHE U Pa3-
MBIKaHUE KOHTAKTOB TOJBKO MOJ ACWCTBHEM KyJlauKa , OJHAKO Yalle MPUMEHSIOT
NIEPBYIO KOHCTPYKIIUIO.

ITakemno-Kynauxkoevie Konmpoanepsl (puc.5) TpenHa3HAUYEHBl TSI PYYIHOTO
YIIPaBICHHUS ACHHXPOHHBIMU AJIEKTPOABHUTATEISIMUA C KOPOTKO3aMKHYTHIM POTOPOM Ma-
JIOH MOIITHOCTH, JJIsi KOMMYTAIMH B IIETISIX YIPABJICHUS MIEPEMEHHOTO M ITOCTOSIHHOTO
Toka. KoHTposuiephl peacTaBisitoT co0oi cCOOPHYI0 KOHCTPYKIUIO, COCTOSIIYIO U3 O
HOTUITHBIX KOMMYTHPYIOIINX 3JIEMEHTOB M (PUKCHPYIOIIETO YCTPOICTBA.
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Puc.5. O0uuii B KyJTa4KOBOT'O KOHTPOJLIEpa.

Maznummnvie konmpoannepoi. OHU COCTOAT U3 KOMaHAOKOHTPOJUIEpA, KOHTAKTO-
POB, alIaparoB 3alIUThl U peryaupoBaHus. KoMaHIOKOHTpOIUIEp BKIKOYAET KATYLIKH
KOHTaKTOpPOB, KOTOpPbIE B CBOIO OU€pelb YHPaBIsAIOT paboToil nBuratens. Takoe coue-
TAHUE aNIapaTroB IMO3BOJSET C MOMOIIBI0 HEOOJIBLIOrO MEPEKIIOYAIOIIEr0 YCTPOICTBA
3aIyCKaTh, PEryJupoBaTh CKOPOCTb, PEBEPCHUPOBATH U TOPMO3UTh MOILHBINA 3JIEKTPO-
JIBUTaTelb, TAK KaK KOHTAKTOPbI 00Ja/1at0T BBICOKON TyrOracuTeNbHON CIIOCOOHOCTBIO.
MarsHuTHbIE KOHTPOJUIEPHI BBITYCKAIOT ISl IOCTOSIHHOTO M EPEMEHHOT0 TOKa. X nc-
HOJIB3YIOT TJIaBHBIM 00pa30M Ui yIpaBiIeHUsI KpaHaMH.

2.5. KHonku ynpaBieHus

Knonku - 310 annapaThl pyYHOI'O JEHCTBHS C MOCTYIATEIbHO IBUXKYILIEUCS ro-
JIOBKOM, MpeAHa3HAYeHHbIE JJIs YIPaBJICHHS 3JIECKTPOMArHUTHBIMU anmnapartamu. [lpu
CHATHUM MaJIbLIa C TOJIOBKH KOHTAKTHI TAKOM KHONKH BO3BPALAIOTCS B CBO€ HOPMAJIBHOE
cocTosiHue. BhIBaIOT KHOMKHU, CAMOYAEP>KUBAIOIINECS B HAXKATOM COCTOSTHUH.

KHOnKM MOTyT UMETh pa3inn4Hble KOHTAKTHI : 3aMBIKAIOIINE, PA3MBbIKAIOIINE UITN
U Te U apyrue. MlHorna nmpuMeHstoT TakKe M KHOMKH C HECKOJIBKMMU 3aMbIKAIOUUMHU
KOHTaKkTamMu. HopMaabHBIM CUHTAIOT MOJ0KEHUE KHOIIKU ITPU OTCYTCTBUM BO3JIEUCTBUS
(Haxxatwsi), pabounM - TIpU HAXKATHH. | OJIOBKM MTyCKOBBIX KHOIIOK HE JOJDKHBI BBICTY-
nath U3 (PPOHTAIBHOTO KOJbIA. DTUM HCKIIOYAETCS BO3MOKHOCTh CIIy4ailHOTO Ha)ca-
THSI KHOTIOK.

B crankocTpoeHun npumeHsrOT Takxke kHOnkH "Crom" ¢ BbICTyMaroIIeH rpudo-
BUJITHOM TOJIOBKON KpacHoro npera auamerpom 50 mm. Takue KHONKH yAOOHBI ISt
OBICTPOI OCTAHOBKH MPU aBApUH.

KHonku mpuMeHSIIOT B LEMSIX HOCTOSIHHOTO M NMEPEMEHHOTO TOKa HaIpPsSKEHUEM
1o 500 B. Ux orxmrouaromnias conocodounocts 10 100 Bt moctossauoro u 1o 1500 Bt me-
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peMeHHOro Toka. HekoTopble W3 HUX BBIAEPKUBAIOT KPATKOBPEMEHHBIN TOK 10 60 A,
KOTOPBIH MOTy4aeTcs MpU BKIOYEHUH KOHTaKTOPOB.

2.6. O0mue cBefieHus O pese

Pene - 310 amnmapar, B KOTOPOM IpH IUIABHOM M3MEHEHUU BXOJHOWU BEIMYUHBI
BBIXOJIHASl U3MEHSIETCA CKauKooOpa3Ho. Pasnuyaror pene :

00 BUAY BXOJHOIO CHTHala - pelie TOKa, HaMpsHKeHHs, MOLIHOCTH, CKOPOCTH,
JaBJIEHUS U T.J1. BBIXOHOM BeTHMUNHOM 0OBIYHO OBIBAET DJIEKTPUUYECKUI CUTHAIT;

[0 IPUHLNIY JEHCTBUS - pesie JIEKTPOMarHUTHbIe, MArHUTORIEKTPUUECKUE, UH-
IYKLIMOHHBIE, MTOIYIPOBOIHUKOBBIE, TEIIOBBIE U JIp. CYIIECTBYIOT pelie, pearupyomue
Ha Pa3HOCTh KaKUX-IMOO BenuuyuH (AuddepeHnnansHpie), Ha CKOPOCTh HW3MEHEHHS
BXOJHOW BEJIUYUHBI U T.1.;

[0 BO3JICHCTBUIO Ha YIPABISAIONIYIO LIEMb - KOHTAaKTHBIE U OecKoHTakTHBIE. [lep-
BBIE 3aMBIKAIOT WM PAa3MBIKAIOT SJIEKTPUYECKYIO [IENb KOHTAaKTaMH, KOTOpPbIE HA3bIBAIOT
3aMBIKAIOIIMMU WU pa3MbIKaOIUMU. BTOpble MOTYT pe3Ko U3MEHSTh CBOE BHYTPEH-
Hee COMPOTUBIICHHE OT HYJS N0 OCECKOHEYHOCTH, YTO MPHUBOJIUT K CKAYKOOOPa3HOMY
U3MEHEHHUIO TOKa.

HawnOouee pacpocTpaHeHbl 3JIEKTpOMarHuTHbIE pese (puc.6).

d)

Pacmbop

1

fToobon

Puc.6. DnekTpoMarHuTHOE pere.

Ha puc.6,a mokazano ycTpoicTBO perne, a Ha puc.6,0 — pacTBOp U MPOBaT KOHTAaK-
TOB. [IpuHATEI 0003HaueHUs: 1 — cepaeuHuK; 2 — Karymika; 3 — sKopb; 4 — BUHT; 5 —
raiika; 6,8 — pa3MbIKaIOIINE U 3aMBIKAIOIINE KOHTAKTHI; 7 — IITOK; 9,10 — mpy>KUHBL.

KonTakTHas rpymnmna cOCTOUT U3 pa3MbIKAOIMIMNX 6 U 3aMBIKAIOIINX KOHTAKTOB &,
coemMHEHHBIX MTOKOM 7. [IpyknHa 9 obecrneunBaeT Ux HajneKHOE KacaHue. Buntom 4
MO>KHO PETYJIMPOBATh BO3AYIIHBIN 3a30p, a TallkoM 5 — HaTskeHue npyxunbl 10. B Ta-
KOM peJie BXOJHON BEJIMYMHOW MOXKHO CUMTATh TOK B KATYIIKE WJIM HANpPSKEHUE HA
Hel; BBIXOAHOM — TOK 4epe3 KOHTAKTHI. [Ipu yBennueHnu Toka KaTrymku lg,, OT HyJIeBO-
ro 3HAYCHUS Oy/IeT yBEIIMUUBATHCSI MATHUTHBIN MOTOK U CUJIA IPUTSHKEHUS sikopst. [Toka
SKOpb HE MPUTSIHYJICA, KOHTAKThI 8 OCTAIOTCS PA30MKHYTHIMU U TOK |, paBeH HYIIO.
Ho mpu HEKOTOpOM TOKE B KaTYIIKE CHJIA MPUTSHKEHUST CTAHOBUTCS OOJIBIIIE , UEM CHJIA
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MPYXKUHBI, U SKOPh HAYMHAET JBUTATHCA. Kak TOJBKO BO3MYIIHBIA 3a30p YMEHBIITUTCS,
MarHUTHBIM ITOTOK BO3PAcTaeT, YTO MPHUBEIET K YBEIUUCHUIO DJICKTPOMArHUTHON CHIIBI
¥ CKOPOCTH JIBIDKCHUS sIKOps. Takum 00pa3om, 1axke mpu HEOOIBIITIOM CMEIICHUH SKOPS
OH OYCHBb OBICTPO MPUTATUBACTCA K CEPACYHHKY M TIEPEIacT CBOE JIBIIKCHHE dYepe3
IITOK Ha KOHTaKThl. Ha BBIXO/€ perie mOosIBISETCS TOK.

BaxHbIe TTOKa3aTeNn pese — pacTBOP M MPOBa KOHTAKTOB (puc.6,0).

PacTBOp KOHTAaKTOB — 3TO PACCTOSHHE MEXIY TMOJBM)XKHBIM U HETOBHIKHBIM
KOHTaKTaMH TPH UX PA30MKHYTOM COCTOSIHHH.

[IpoBan KOHTAaKTOB — 3TO TaKOE€ PACCTOSIHUE, HA KOTOPOE MEePEMECTUIICS ObI MMO-
JBYDKHBIH KOHTAKT TOCJIC 3aMbIKaHMS ¢ HEMOJABUKHBIM, €CIM yOpaTh mocieauuid. I1po-
BaJI JOJDKEH OBITh BO BCEX allllapaTax, 9To0bl 00SCIIeUnTh HAIeKHBIN KOHTAKT B CIy4yae
UCTUPAHUS COTIPHKACAIOIINXCS TOBEPXHOCTEH.

KOHTaKThI M3rOTaBIMBAIOT U3 PA3TMYHBIX CIUIABOB U MTOPOIITKOBBIX COSIUHEHUH.
OCHOBHBIMH KOMITOHEHTAMH , UCTIOJIb3YEMBIMU TIPU M3TOTOBJICHUN KOHTAKTOB, CITyXaT
Menb, cepedpo, MmiIaThuHa, BoJabhpam, MOIUOACH, UPUIUH, TpadUT, OKUCH MAarHUs WM
KaJMUs.

Pabota anmekTpoMarHuTHOTO ammapara (KOHTaKTopa, MyCKaTens, pelie) COCTOUT
U3 1epuoaoB (puc.7) : cpabarbiBaHMsI, paOOTHl M OTITYCKAaHHSI, KOTOPBIC ONPEACIISTIOTCS
Mo/Taueii MOTKITIOUEHUEM HaIPsDKEHUS Ha KaTYIIKE M XapaKTepU3YIOTCs TOKAMHU U Bpe-
MeHeM cpabaTeiBaHus |, Lo, ; pabounm |, t, 1 oTyckanus o, torm

]

fpad

ff’g

Puc.7. XapakTepucTrka NepexXoJHbIX PEKUMOB IPHU BKIOYEHUN U BBIKIHOYCHUU
AIIEKTPOMArHUTHOTO PEJIE.

Ha puc.7 nokazansl : 1 — n3MeHeHne TOKa B KaTyIIKE pese; 2 — U3MEHEHUE BO3-
JQYIIHOTO 3a30pa B MarHUTHOW CUCTEME; 3 — yIPOUIEHHAs harpaMMa BKJIIOYEHUS U OT-
KIIFOUEHHS pelie.

MuHMManbHBIA TOK KAaTYIIKH, MIPH KOTOPOM cpadaThIBaeT pejie, Ha3bIBAIOT 7M0-
xom cpabamuiganus |, .O4eBUIHO, YTO NPHU JTIOOOM APYroM Toke OousbiieM lg, , AKOpB
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TeM OoJiee MPUTSHETCS K CepIeYHUKY. MakCUMabHBIN TOK, TP KOTOPOM PEJIe OTITYC-
KaeTCs, Ha3bIBAKOT mokom omnyckauus |y, . Ilpu mobom apyrom Toke, MeHbIIEM |y
TeM 0oJiee IKOPb BO3BPATUTCS B HOPMAJILHOE COCTOSTHHE.

[TosiBNeHHE >MEKTPOMArHUTHOW CHITBI MOXKHO OOBSICHUTH CICTYIOIIUM OOpa3oM.
[TycTh KaTymIka ¢ TOKOM CO3/1a€T MarHUTHOE T0JI€, CUJIOBBIE JTUHUU KOTOPOTO HAIpaB-
JICHBI OT SKOpS K CepAeuHUKy. Torma SsKopb MOXKHO CUMTATh CEBEPHBIM IMOJIFOCOM, TaK
KaK JIMHUU U3 HETO BBIXOJMST, & CEPJACUYHHUK — FOKHBIM. PasHOMMEHHBIE MOJI0Ca IPUTS-
TMBAIOTCS U pene cpabarbiBaeT. CrieyeT OTMETUTh, YTO CHJIa TIPUTSDKCHUS 3aBUCUT OT
PACCTOSTHUSL MEXKIY CEpJCYHUKOM U sIKOpeM. UeM MeHbIe 3a30p, TeM OOJIbIIE MarHUT-
HBI TIOTOK | TTOBOe ycuiue. [loaToMy B mporiecce ABMKEHUS SIKOPS, IPU cpabaThiBa-
HUU peJie, yCuirne OBICTPO BO3PACTaeT M CTAHET MAaKCUMAJIbHBIM TOTJa, KOTJa SKOPh
MOJTHOCTHIO TIPUTSHETCS K CEPICUHUKY.

MosxHO 1aTh U nIpyroe o0bsicHeHne padoThl pene. CymmecTByeT IpaBuio, Mo KO-
TOpPOMY MarHWTHBIE JIMHUU CTPEMSTCSI COKPATUTh CBOIO JUTHHY. Koraa skops MpUTATH-
BaeTCS, IMHUU COKPAIIAIOT CBOIO JIJTMHY HAa BEJIMYHHY BO3AYITHOTO 3a30pa O . DTO mpa-
BUJIO HUYETO HE OOBSICHSET W SIBIsETCS (POPMaNBHBIM, HO 9acTO BhIpydYaeT TaMm, TIe
MIEPBBIN cIOCO0 OOBACHEHHS IPUMEHUTH TPYIHO.

[Tpu 06paTHOM HaAMpaBJICHUU TOKA B KaTYIIKE SIKOPh TOXKE OyJeT MPUTATUBATHCS,
TaK KaK MarHWTHBIE TUHUW U3MEHST CBOE HaIpaBJieHUE, a TI0JII0Ca TTOMEHSIIOTCS MeCTa-
mu. CreoBaTenbHO, KaTyIIKy MOXKHO TTUTaTh IEPEMEHHBIM TOKOM. B 3TOM ciyuae mo-
je OyAeT MepeMeHHBIM, a KaTyIlKa — 00J1alaTh HEe TOJIBKO aKTUBHBIM, HO U WHIYKTHB-
HBIM COTPOTHBIICHHEM, TOATOMY KaTyIIKa pejie MEPEeMEHHOr0 TOKa IMPHU MPOYUX paB-
HBIX YCIIOBHUAX JIOJDKHA UMETh MEHBIIIEE YMCIIO BUTKOB, YeM KaTYITKa PeJie TTOCTOSTHHO-
ro Toka. Torna compoTUBICHHS UX OyAyT paBHBI U MPU OJMHAKOBBIX HAMPSHKCHHSIX T10-
TEKYT OJIMHAKOBBIC TOKH.

B HauanpHBIH MOMEHT TOCIIE TIOJIaYd TIEPEMEHHOTO HAIMPSHKEHUS MTyCKOBOW TOK
KaTYIIKA OY€Hb BEJIHMK, TaK KaK MHIYKTUBHOE COMPOTUBIIeHNE Masio. Koraa sskops mpu-
TSHETCSI ¥ BO3AYIIHBIN 3a30p YMEHBIIUTCS 0 HYJIS, TOTOK PE3KO YBEIMUUTCS, a CIIEe/I0-
BaTEIHHO, YBEIMYUTCS WHIYKTUBHPE COMPOTHBIICHUE, & TOK KATYIIKH YMEHBIIIUTCS JI0
HOMHHAJILHOTO 3HAYCHHSI.

B pene mocTostHHOTO TOKa CEPACYHHK W SKOPh OOBIYHO M3TOTABIMBAIOT CILIOII-
HBIM W3 JJIEKTPOTEXHUYECKOM CTaIM B BUJE TIOJOCH WM IUJINHAPA, B pelie TIepEeMEHHO-
ro TOKa — MMXTOBAHHBIMHU, T.€. COOPAHHBIMHA M3 OTACITHHBIX W30JUPOBAHHBIX JAPYT OT
JpyTa CTanbHBIX MacThH. CAeNaHo 3TO JUIsl YMEHBIICHUS! BUXPEBBIX TOKOB, T.C. CHU-
JKEHUS HarpeBa MarHUTHON CHUCTEMBI. Tak Kak BHXPEBBIE TOKH OKA3bIBAIOT €I U Pa3-
MarHMYMBaOIIee JCHCTBUE HAa MOTOK KATYIIKH, TO HHOTJA CEPJCYHHUK U SKOPh peJie Mmo-
CTOSTHHOTO TOKa TOKE JIEIAIOT IIIMXTOBAHHBIMH.

Kpome TOKa cpabaThiBaHHMsI M OTIIYCKaHUs peEIE€ MOXKET XapaKTepU30BaTHCS
HaIPSOKEHUSIMH Cpa0aThIBaHUS W OTIyCKaHWsA. OTHOIICHWE BEIMYMHBI OTIMYCKAHUS K
BEIIMYMHE CpabaTBHIBAHUS Ha3bIBaeTCA K09@puyuenmom 603epama Ky = loml 1oy , KOTO-
pBII BCETZIa MEHBIIIE eMUHUIIBI. B 35ekTpoMarHuTHeIX pene kK, = 0,2 — 0,85, B Maruu-
TOSJICKTPUYECKUX OH BHIIIE, & B AJEKTPOHHBIX M MOJYIPOBOAHUKOBBIX kyy = 0,99. Ha
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KaTyIIKax pejie YacTO YKa3bIBAlOT HOMHHAIBHOE HANPSKEHUE, KOTOPOE HECKOIBKO
Oonplle HampsoKeHUs cpabaThIBaHUS, MOAITOMY OHO OOECIeuMBaeT HAJIEKHYIO paboTy
pene 0e3 neperpeBa KaTyIIKy.

3. OOBEKTHI UCCIENOBaHMS, 000PYAOBaHUE, MATEPHAIIBI M HATIISTHBIE TTOCOOUS;
OOBEKTOM HCCIEOBAHUS SBISIOTCS DJICKTPUUECKHE ammapaTrhl, JIEMEHTBI CHCTEM
YIPABJICHHS SJIEKTPOMPUBOIOM, CUCTEM 3aIIUTHI, CACTEM PETYIHMPOBAHUS.

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

4.1.13yunTh onMcaHus yCTPOMCTB pa3INUHbIX dJEKTPUUECKHUX allapaToB.

4.2.03HaKOMUTCA C KOHCTPYKLMSAMHU 3JIEKTPUYECKUX allapaToB pa3IMYHbIX TH-
OB, MCIOJIb3YyEMbBIX U UMEIOLINXCS B JJAOOPATOPUU AIIEKTPOABTOMATUKH U 3JIEKTPOIIPU-
BOJA. 3amucaTh NacCHOPTHBIC JaHHBIE PEIEHHO-KOHTAKTOPHBIX YCTPONCTB YKa3aHHBIX
IPETOaBaTEIIEM.

4.3 .13yunTh mpaBuiia YCIOBHOTO H300pa)K€HHUsS SJICKTPUUECKHX anmapaTtoB Ha
NPUHIMIHATIBHBIX JJIEKTPUYECKUX CXEMaX.

4.4 UccnenoBaTh pabOTy pPENEHHO-KOHTAKTOPHBIX yCTPOUCTB(KOHTAKTOp, pe-
J1€,371€KTPOMarHuTHbIE My(PTHI U JIp.).

4.5.CoctaBUTh OTYET O MpoAeIaHHON padore. OTUET NOIDKEH coAaepKaTh IMPHUH-
IUIUAIBHYI0 CXEMY OJHOIO M3 YCTPONCTB YIPABJICHUS 3JIEKTPONPUBOJOM, CHELU(U-
KalllI0 PeNeHO-KOHTAKTOPHOW amnmapaTyphl, BRIBOJBI 00 3(pPeKTUBHOCTH pabOTHI cxe-
MBI U OTJIEJbHBIX €€ YacTeil.

5. Xoxa paboThl (MOPSIOK BBHITOJTHEHUS PaOOTHI);

5.1  O3zHakomyeHHE C KOHCTPYKIHMSIMHU AJIEKTPUUECKUX arlnapaToB pa3InyHbIX
TUIIOB, UCTIONB3YyEMbIX U HMEIOIIUXCS B JIAOOPATOPUU DIIEKTPOABTOMATUKH U AJIEKTPO-
npuBOJA.

5.2 H3ydyeHue mpaBuil yCIOBHOI'O M300paXKEHUS 3JEKTPUUYECKHUX annapaToB Ha
MPUHIUITAATBHBIX AJIEKTPUYECKUX CXeMax

5.3 HccnenoBanne pabOTHl PEIEHHO-KOHTAKTOPHBIX YCTPOUCTB (KOHTAKTOP, pe-
Jie, DIEKTPOMArHuTHbIe My THI U JIp.).

5.4 CocraBneHue oTyeTa.

6. ConepxaHue OT4ETa;

B oruere AOMKHBI OBITH TTOMEIIEHBI KOHCTPYKTHUBHBIC YEPTEKH IIIEKTPUICCKUX
anmapaToB Pa3JIMYHBIX THUIIOB, MPABUJIA YCIOBHOTO M300paKEHUSI DJICKTPUUECKUX arma-
paToOB HA MPUHIIUITHAIBHBIX JJICKTPHUECKUX CXEMax, pe3yIbTaThl HCCIEAOBaHUS pado-
ThI PEJIEHHO-KOHTAKTOPHBIX YCTPOUCTB (KOHTAKTOP, Peie, SIEKTPOMArHUTHBIC My(DTHI U
Jp.).

7. CIMCOK UCIOJb30BAHHBIX UCTOYHUKOB.

1. Mockanenko, B.B. CucremMbl aBTOMaTH3UPOBAHHOTO YIIPABICHUS AJICKTPOIPH-
BOJA : yueOHUK cpen.crell.yued.3aBenennii / B.B.Mockanenko .— M. : Uadpa-M, 2007
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METOJINYECKHUE YKA3AHUSA K
JJIABOPATOPHOM PABOTE Ne 2

NCCIEAOBAHUE JIEKTPUUYECKUX CXEM KOHTAKTOPHOT' O
YIIPABJIEHUA ACUHXPOHHBIMHU JJEKTPOABUT' ATEJIAMUA

1. llenp 1 3amaun paboOTHI

[{enn paGoThI:
N3yueHne HIeKTPUUECKUX CXEM BKIIFOUEHHUSI aCHHXPOHHBIX KOPOTKO 3aMKHYTBIX
JIBUTATEIICH.

3amaun paboTHI:

1.  HM3ydeHue yCcTpOHCTBA KOHTAKTOPOB Pa3IMYHBIX THUIIOB.

2.  H3ydyeHwe MpUHIUIIOB MMOCTPOCHUS U PAOOTHI CXeM KOHTAKTOPHOTO BKITFOUCHUS
ACMHXPOHHBIX KOPOTKO 3aMKHYTBIX JIBUTATEIICH.

3.  BrIaBieHUE JOCTOMHCTB M HEJOCTATKOB KAXKIOW CXEMBI.

4.  IlpuoOpeTeHHE NMPAKTHYECKUX HABBIKOB B Pa3pabOTKE W HAJAJKE Pa3IMIHBIX
AIIEKTPUICCKUX CXEM YITPABJICHUS JICKTPOIBUTATEIIIMHU.

2. O0mme mos10KeHNs1 (TeopeTuIeCKHe CBeICHMS);

IIpy KOHTaKTOPHOM YIIPaBJICHUU 3JIEKTPOJABUTATEISIMH IIPUBOJIOB CTAHKOB B Kade-
CTBE HCHOJIHUTENBHBIX OPTaHOB MCIOJIB3YIOTCS KOHTAKTOPBI, @ B Ka4Y€CTBE OCHOBHBIX
DJIEMEHTOB YIIPABJICHUS — PEJI€ U KHOIIOYHBIC BBIKIIFOYATEIIH.

KOHTaKkTOpBI OTHOCATCSA K DJIEKTPOMArHUTHBIM KOMMYTAI[MOHHBIM ammaparam. B
3aBUCUMOCTH OT poAa KOMMYTHPYEMOTO TOKA PAa3jIN4ar0T KOHTAKTOPBI IOCTOSIHHOTO U
NEPEMEHHOT0 TOKa. McX01 U3 KOHCTPYKTUBHBIX OCOOCHHOCTEH, pa3Inya0T KOHTAKTO-
PBI IPSMOXOJ0BBIE U TIOBOPOTHOT'O THUIIA.

VY npsmoxonoBeix kKoHTakTopoB Tuna IIME (puc.l) cepaeynuk MarHUTONpoBOAA
1, moanpyXxMHEHHBIA NPYKUHOU 2, pacIlOOKEH B KOPITyCE KOHTAKTOpa 3 U yAep>KUBa-
€TCS B HM)KHEM IOJIOKEHUN KOPITyCOM KaTymku 16. SIkops marauTonposoaa 15, noa-
IIPYKUHEHHBIN IJIOCKOM MPYKUHOU 13, pacIiosnoKeH B OABMKHOU YacTh 12 KOHTaKTO-
pa u ynepxuaercs B Hell mmmibkoil 14. CBepxy MOJBHIKHOW 4acTH KOHTaKTOpa pac-
IIOJIOKEH KOHTAaKTHBIA MOCTUK 10, MOAIPYKWHEHHBIN IIJIOCKOM NPYKUHOU 9, KOTOpbIE
YAEPKUBAOTCS CKOOKOM 6 1 npyxuHoil 7. [logBuxkHas yacte 12 KOHTaKTOpa HAXOJIUT-
Cs1 B BEpXHEM ITOJIOXKEHUH 3a CUET ABYX IPYKUH 4.
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Tpu xoHTakTHBIX MOcTUKA 10 00pa3yroT rpynmmy riaBHBIX KOHTAKTOB, MpeIHA3HA-
YEHHBIX JJI1 KOMMYTAallUM CHUJIOBBIX Leneil. KpoMe TIJlaBHBIX KOHTAaKTOB KOHTaKTOP
UMEET JIB€ IPYIIBI OJOKMPOBOYHBIX KOHTAKTOB (Ha puc. | He MmoKa3aHbl), KOTOPbIE Me-
XaHUYECKH 3aKpeIICHbl Ha MOJBUKHOM YaCTH KOHTAaKTOPA U CIY’KaT JUIsl KOMMYTalH
C1a0O0TOYHBIX IIeTeH 3JEKTPOABTOMATHKHY.

[Tpu BiIrOYEeHMM KaTymku 16 B 1enb NEPEMEHHOIO TOKa SIKOPb MarHUTOIIPOBOJA
15 nputaruBaercs K CepIeYHUKY 1, KOHTaKTHBII MOCTHK 103aMbIKaeTKOHTAKTHI 11 1 5.
[Tpyxunsl 2 n 13 amMOpTU3UPYIOT ynapbl NP BKIIOYEHUHU 3ekTpomarHuta. [Ipu or-
KJIFOUEHUH KaTylmKu 16 npyXuHbl 4 TOAHUMAIOT MOJBH)KHYIO YaCTh KOHTAKTOPA BBEPX
Y KOHTAKTOPBI Pa3MbIKaIOTCH.

B kpblmike 8 MMEOTCS NEPErOpoJIKH, KOTOPBIE M30JUPYIOT IJIABHBIE KOHTAKThI
JpYyT OT Apyra ¢ LUENbI0 YMEHbUIEHUS 1yro00pa30BaHus MPU pa3MbIKaHUM KOHTAKTOB. C
ATOW K€ LEJbI0 TJaBHbIE KOHTAaKThl «MOCTOBOTO» THIA O0ECIEUYMBAIOT IBYXKpPATHBIHI
pa3pbIB CUIIOBOM LIEMH.

Puc.1 VYcrpoiictBo konTakTopa tuna [IME.
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KonTaktop moBopotHoro tumna mapku 1A (puc. 2) coOpaH Ha METaNTMYECKOM OC-
HOBaHUU 12, k koTOpoMy KpenuTcs muaTta 11. B BepxHel yacTu 3aKperIeHbl CEPIEUYHNUK
MarHuTONpOBOJA 2, MOANPYXUHEHHBINM 1ByMs npyxkuHamu 1. 1 katymka 3. SAxops 4
3aKpEIUICH HENMOABMXKHO Ha pbryare 6 ¢ onopoit 10. ITonBuxHas 9acTts 15 ri1aBHBIX KOH-
TakTOB 14, 13 pacnosoxkeHa B cToiike 17 u moanpyxuHeHa NPYKUHOU 7, co3aaroiiei
KOHTakTHOe ycunue. Croiika 17 3akpernieHa Ha IOBOPOTHOM phrdare 6.

['pynna riaBHBIX KOHTAaKTOB 3aKpbITa KPBIIMIKON 9, MMEIOIIEN Neperopoaku s
00pa30oBaHus OTAENIBbHBIX AYIOraCUTENbHbIX KaMep. s yinydieHus: yCloBUi rameHus
IYTH B KQXKJI0M KaMepe pacroJioKEHbI JBE METATHYECKUE CKOOBI 8, co3aroue mnore-
PEYHBI MATHUTHBIN ITOTOK IS BBIHOCA AYTH U3 30HBI KOHTAKTOB.

KoOHTaKkTOphl MOBOPOTHOIO THMA, B OTIIMYHHM OT MPSIMOXOJOBBIX, MPEIHAZHAUEHBI
JUIsL KOMMYTAIlUU 3HaYUTENIbHBIX TOKOB 32 CUET OOJBILIETr0 3a30pa MEX Ay HEMOIBUKHOM
W OABMKHON YaCTSIMHU.

_J e /
[_f_<“'-r 3 \II

Puc. 2. VYcrpoiictBo koHTakTopa THna [TA.

YcnoBHoe rpaduueckoe u OyKBeHHOE 0003HaUYE€HUE KOHTAKTOpAa Ha MPHUHIIMITH-
AIbHBIX DJIEKTPUUYECKUX CXeMaxX M300pakeHo Ha puc. 3. MexaHuUyecKkasl CBSI3b MEXIY
AJIEKTPOMArHUTHON CHUCTEMOW M KOHTAaKTOpaMmH, 00O3HAu€HHas MITPUXOBOW JTUHUEH, B
OOJILIIMHCTBE Cy4aeB He MOKa3bIBaeTCs (Pa3HECEHHBIN CITOCOO M300paKEHUS ).

KM
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Puc.3 VYcnoBHoe 0003HaU€HHE KOHTAKTOPA HA MPUHLIUIHAIBHBIX 3JIEKTPUYECKUX

cxemax

KoHTakTop sIBIsSIETCS anmapaToM AUCTAHIIMOHHOTO JIEWCTBUS, YIIPABIAEMBbIN KOM-
MyTamuen cnaboTouHbix 1enei. [loaToMy B cxeMax KOHTaKTOPHOTO YIPABIICHHS pa3-
JIMYAIOT JIBE DJIEKTPUUYECKUE LIEIIN:

- [eNb TJIABHOTO TOKAa — LIETh BKIIOYEHUS OCHOBHBIX MOTpeOUTENeH 3IieK-

TPOIHEPIUU B CXeMe (JIBUTaTENEH);

- LEMb YIPABJICHUS — LIENb BKIIOUYEHUS U OTKIIOUYECHHS KaTyIIeK KOHTaKTO-

pOB, pere.

PasnuuaroT nBa pexxrma paboThl CXEMbl KOHTAKTOPHOIO YIPABIIEHUS JIEKTPOJIBH-
raTesiMuU:

- MyCKO — HaJIaJ0YHbIN (CTApT — CTOMHBIN);

- JIOJITOBPEMEHHOTO BKITFOUCHUS.

B nepBom ciyyae BKIIOYEHHUE 3IEKTPOJIBUIATENS MPOU3BOJUTCS C MOMOILBIO O-
HOM KHONKH, IPU HAKATHUH KOTOPOU 1IeTh MUTAHUS OOMOTKH KOHTAKTOpPA 3aMbIKAETCH,
a MpHU OTIYCKAaHWU — pa3MbIkaercs. JlJig JOJIroBpeEMEHHOTO BKIIFOUEHUS 3JIEKTPOBUTA-
TeJsl TMPUMEHSIOT CaMOOJIOKUPOBKY KHOIKH «IIYCK» OJIOKMPOBOYHBIMH KOHTaKTaMU
KOHTakTopa. [[i1st ocTaHoBa 3JEKTPOABUTATENSI HEOOXOIUMO 00ECTOUNTD LI€TIh MTUTAHHUS
0OMOTKHM KOHTAaKTOpa C MOMOUIBLIO TOMOJHUTEIbHON KHOIIKH «CTOI.

VYrpaBneHue 3JeKTpPOABUTATEISIMU MOXKET ObITh HEPEBEPCHUBHBIM U PEBEPCHUBHBIM.
[Ipy peBepCUBHOM YNPABIEHUU BKIIOUECHHUE JIEKTPOABUTATENS TPOU3BOIUTCS IIPHU MO-
MOIIM OJHOTO KOHTAaKTOpa. IIpy peBepCMBHOM YIpaBIEHNUH BKIIFOUEHHE AJIEKTPOJIBUIa-
TEJISL MPOU3BOAUTCSA PU MOMOIIU ABYX KOHTAKTOPOB. OMH KOHTAKTOP BKJIFOYAET JJICK-
TPOJBUTATENh HAa MPSIMOE BpallleHue, Ipyroi — Ha obpartHoe. PeBepc 0OBIUHO OCy-
HIECTBIISIETCS IIyTEM CMEHBI HE MEeHee ABYX (ha3 MUTAIOIIETO HAIPSHKEHUS HA 0OMOTKax
AIIEKTPOJBUTATENS.

[Ipr OOHOBPEMEHHOM BKJIIOYEHHUH JBYX KOHTAKTOPOB MPOU30MAET KOPOTKOE 3a-
MbIKaHue. J{s npeaynpekaeHus KOpOTKOro 3aMbIKaHUs LIeNb BKIFOYEHHUS OJHOTO KOH-
TaKTopa JOJKHA OJIOKMPOBATHCS BCIIOMOTATEIbHBIMU KOHTAKTAMH HJIM KOMMYTAIlMOH-
HBIMU 3JIEMEHTAMM LN BKJIFOUYEHHSI IPYrOro KOHTAKTOpA.

3. O0beKTHBI HccIe0BAHUSA, 000PYI0BAHNE, MATEPHUAJIbI U HATJISIAHBIE ITOCO-
ousi;

JlaGoparopHast paboTa IMPOBOJUTCS Ha CTEHJE, HA KOTOPOM YCTAHOBJIEHBI AJIEK-
TPOABUTATEIN, KOHTAKTOPHI ¥ KHOIIKHU YIIpaBieHus. Kaxaplii dJIEKTpUYECKUM anmnapar,
YUYacTBYIOIIMA B pabOTE CXEMbl, CMOHTUPOBAH Ha MaHEIbKE U 3aKPBIT KOXKYXOM W3
iekcuriaca. Ha nmepegnei cTeHke KoxKyXa M300pa)keHa cXeMa 3JIEKTPUUYECKOro aria-
parta. Kaxxnplil 351leMeHT annapara NOAKIYEH K INTENCEIbHBIM FHE3/1aM, KOTOPBIMHU Ha
CXeMe 3aKaH4YMBAETCA €r0 yCIOBHOE N300pakeHue.
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DNEKTPUYECKHE TIETTU UCCIEAYeMONU CXeMbl MOHTUPYIOT C MIOMOIIBIO THOKHUX DJICK-
TPUYECKUX MPOBOJHUKOB, HA KOHIIAX KOTOPBIX UMEIOTCS IITENCENU A COSAUHEHUS C
THE3/1aMU AJIEKTPUUYECKHUX allapaToB.

[Tpu uccnenoBanuu paboThl CXEMBI HCIOJIB3YETCS MepeMeHHoe HarpsikeHue 220B.

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

N3yunTth yCcTpOMCTBO U NPUHLIMI JEHCTBUS KOHTAaKTOPOB. COOpaTh U U3yUUTh CXEMBI
KOHTAaKTOpHOTO yrpasneHus (puc. 4 — 10).

PaboTa BeIMOMHSAETCS KaXABIM CTYACHTOM WHIUBUAYAJILHO WIIM OpUTaaMu U3
JIBYX — TPEX CTYJICHTOB.

5. Xox pa0doThI (MOPAIOK BBHINOJIHEHHS] PA00ThI);

1. N3yuuTh ucciaenyeMyro CXeMy U Ha4epTUTh €€ B OTCYET.

OcMOTpeTh KOHTAKTOp, HAMTH 'HE3/ia BIBOJOB OOMOTKH, INIaBHBIX U 0J10-
KHPOBAaHHBIX KOHTaKTOB.

OcmoTpeTh 1 0npoOOBaTh KHOIIKH.

OcMoTpeTh 1 0NpoOOBATH MAKETHBIN BBIKIIOYATENb.

IIpon3BecTr MOHTaXK CXEMBI Ha CTEH/IE.

ITociie KOHTPOIISI CO CTOPOHBI IIPENOAABATENS IPABUIBHOCTH MOHTaXa
CXEMBI ITOJaTh HAIIPSKEHUE HA CXEMY ITAaKETHBIM BBIKJIFOYATEIIEM U
OCYUIECTBUTH ITYCK U OCTAHOB JIEKTPOJBUTATENSI COOTBETCTBYIOIIMMH KHOIIKAMH.

N

©o 0k w

7. N3yunth paboTy cXEMBbI U ClIeNIaTh €€ ONUCcCaHue B OTUETE.
8. JIEMOHTHPOBATh CXEMY.

\eé\ Sht J}SBi KM1 &
SB1 SB2
—p— 11
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Puc.4. Cxema BriroueHus anekTpoasuratens Puc.5. Cxema BKIIFOUEHHS 3JIEKTPO-
JUIS. HaJlaJI0gyHoro pexXruma paboThl. JABUTATENS Il IPOJOJKUTEIBHOTO
pexxuma paboThl.

\@ﬁ SAt

SBY J];SBZ [—lKrﬂ
1Dt L]
\ \| kMi.2 SB3  KMi.A
Mi

Puc.6. Cxema BKIIIOUEHHUS AIIEKTPOABUTATEINS U1l HAJIAAOYHOTO U MPOIOJIKUTEIb-HOTO
PEXKUMOB PabOTHI.

\eé\ SA{

SB1

T 5B2
Jr

(KMl | &
SB3
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KM1.2 KM2.2

M1

Puc.7. Cxema pa3nenbHOro BKIFOUEHHS IBYX 3JIEKTPOJBUTATENEH.
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Puc.8. Cxema BKITIOUCHHUS JABYX JJICKTPOJIBUTATEIICH, UCKITFOYAIOIIAs UX OJHOBPEMEH-
HYT0 paboTy.

\ﬁF\ SAi

smﬂL T B2 K“‘D

KMiL-
| | | T B3 _D
£ ]\ o [m/m KM2
\ KM{3 kmze M T

Puc.9. Cxema MMOCJICA0BATCIbHOI'O BKIIFOYCHHUSA ABYX BHGKTPO,HBHFaTCHCﬁ.
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Puc.10. Cxema peBepCMBHOIO BKJIIOUECHUS SJICKTPOABUTATENS.

6. Conep:xanme oT4eTa;

B oTuere mOMKHBI OBITH MOMEIICHBI CXEMbI BKITFOUCHHS AJICKTPOABUTATEIICH TSI
pa3nuuHbIX (QYHKUMN yrpaBieHus (MCKIIOYAIOIasi UX OJHOBPEMEHHYIO paboTy, Io-
CJIETOBATEIILHOTO BKIFOUCHUS, PEBEPCUBHOTO BKIIIOYCHHUS H T.1.)
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METOJHYECKHE YKA3AHHA K
JJABOPATOPHOM PABOTE Ne 3

U3YUEHUE YCTPOUCTB U BUJIOB 3AIIIUTHI
ACHHXPOHHBIX DJIEKTPOJABUT ATEJIEA

1. Ieapb u 3agauu padoThl

[lens pabOTHI:

V3ydyeHue pa3IudHbIX BUOB 3alUT aCHHXPOHHOTO JBUTATENSA C KOPOTKO 3aMKHY-
THIM POTOPOM.
3aga4ym paboTHI:
1. O3HaAKOMUTCS C Pa3TUYHBIMU BOJIAMH 3AIIUT JIEKTPOABUTATEIICH.
2. 3yuenune ycTpoiicTBa M MPUHIIAIIOB Pa0OTHI TEIIOBOTO peJjie M pejie TOKa.
3. M3yueHue cxeM 3amuThl SJIEKTPOABUTATENS C MPUMEHEHHEM TETUIOBOTO PEJie U pee
TOKA.
4. TlpuoOGpeTeHne NPaKTUIECKUX HABBIKOB B pa3pabOTKe W HAJIAJKE CXEM 3aIUTHI DJICeK-
TPUYECKUX IICTICH U alnapaToB.

2. O0mme noJioxkeHust (TeopeTHYeCKNe CBEAeHH);

Paznuyaror cieyromuye BUAbI 3aIUTHI JJIEKTPOABUATATEIIEH.

1. HyneBas 3ammuta. MIMeeT MecTo B cX€Max KOHTAKTHOTO YIPaBJIEHUS 3JIEKTPO-
nBUrarens ¢ OJ10KMpoBKOM KHONKH «Ilyck» OJOKMPOBOYHBIMU KOHTAKTaMU KOHTaKTO-
pa. [Ipy BpeMEHHOM NMOHWKEHUH WM WCYE3HOBEHUH MUTAIOIIETO HANPSKEHUS TOK 00-
MOTKM KOHTAaKTOpa CHHIKACTCS 0 BEJIUYCHBI OTIIYCKAHMS €ro DJIEKTPOMArHUTHOM CH-
CTEMBbI, [JIaBHBIE KOHTAKThl KOHTAKTOPa OTKJIIOYAIOT AJIEKTPOJABHUIaTENIb OT CETH, a OJI0-
KHPOBOYHBIE KOHTAKThI pa30ia0KupytoT KHONKY «Ilyck». [Ipu BoccTaHOBIEHHH NUTAO-
LIEr0 HANPsDKEHUS 10 HOMUHAJIBHOTO 3HAYEHUS KOHTAKTOP HE BKIIFOYUTCS, T.K. LEIb
NUTaHUsI €ro OOMOTKM pPa30opBaHa HOPMAJIbHO PA30MKHYTHIMH KOHTaKTaMU KHOIIKH
«Ilyck» u KOHTaKTaMu OJIOKHUPOBKH. [103TOMY caMONpPON3BOJIBHOTO BKIFOUEHHUS JBUTA-
TeJIA [P BOCCTAHOBJICHUH HAMPSKEHUS HE TIPOU30MIET.

C 570l ke LEeNpl0 NPUMEHSIOT NPOMEKYTOUHBIE Pelie HANPSHKEHUS, OTKIOYEHUE
KOTOPBIX IPOUCXOIUT IIPH MAJECHUM HANPSIKEHUSI HUXKE AOIYyCTUMOro. KOHTaKThI Ipo-
MEKYTOUHBIX pelie BKIIOYAIOT B IIEMb MUTAHUS OOMOTKH KOHTAKTOPA.
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2. 3amMTa OT JUIMTENIbHBIX HE3HAYUTEIbHBIX MEPErpy30K 3JIEKTPOJABUTATEINEH.
Ocymectisiercsa TEIIoBeIM pese. Ha puc.l cxemaTuyecku Mmoka3aHo yCTPOKWCTBO Tel-

3

—AMN—

: 1
bod s
4
|
2
3

Puc.1. YcTpolicTBo TEminoBoro pere.

aoBoro pene. HarpeBarenbHblil 371eMeHT 6 BKIIIOYAETCS B OJHY U3 (a3 MUTAIOIIETO JIBU-
rateiib HanpsbkeHus. Ecnu anekTpojBuUrarens moTpedsseT TOK B Mpeaeiaax HOMUHAIb-
HOTO0, TO pese OyneT HaXOAUTCS BO BKJIIOUEHHOM COCTOSTHUH, TOTJIa KOHTaKThI pene 2,
BKJIIOYEHHBIE B LI€TIh MUTAHUSI OOMOTKH KOHTaKTOpa, 3aMKHYThL. [Ipu neperpyske 1Bu-
ratensl yepe3 HarpeBaTeNIbHbIN JIEeMEHT 6 OyAeT MpOoTeKaTh TOK, MPEBHIIAIOIINNA HOMU-
HaJbHBIM, YTO BBI3OBET PA30rpeB OMMETAJUIMUECKOW MJIACTUHBI S5, PaCHOJIOKEHHON
BOJIM3M HarpeBaTeNIbHOIO 3JeMeHTa. buMmeramnueckas MmiacTHHA, COCTOAIIAS U3 JIBYX
MOJIOC METallla ¢ Pa3IMYHbIMU KOA(DPUIIMEHTaMU JTUHEHHOTO TEIIOBOrO PaCUIUpEeHMUS,
IpyU HarpeBaHuM HAYHET m3rudatbes. Korma mmactuHa 5 BIMAET U3 3alleTJICHUS C PbI-
yarom 4, NOANPYXKUHEHHBI KOHTAKT 2 Pa30MKHETCS M OTKIIOYUT I€Nb MUTaHUS 00-
MOTKH KOHTakTopa. /[Burarens obectountcs. Ilociie ocThIBaHUS IIACTUHBI 5 TEMJIOBOE
pese MPUBOJIUTCA B UCXOAHOE IMOJIOKEHHE Ha)KaTheM Ha KHomKy 1. MoMmeHT cpabaThi-
BaHMS TEIUIOBOI'O PEJE MOXHO PEryJMpOBaTh MYTEM
VU3MEHEHUS CTEIECHM 3alleTUICHUs TJIACTUHBI 5 C pblya-
TOM. 1

Pexxum neperpy3ok MOXKET BOBHUKHYTH IPH IOMA-
JaHUM OJTHOM U3 (pa3 MUTAIOIIETO JBUraTeNb HaIpsKe- KK
Hus. [loaTomMy TenmuoBoe pene MCHONb3YIOT B CHApeH-
HOM BapHaHTe, T.€. BKIIIOYAIOT B JBE (ha3bl MUTAIOIIETO
HanpsOKeHUs. YclnoBHOe rpaduueckoe M OyKBeHHOE Puc.2. YciioBHOE n3o0paxe-
M300pakeHUE TEIIOBBIX peJie MOKa3aHO Ha pUC.2. HUE TEIJIOBOIrO pejie.

3. 3amuTy OT KPaTKOBPEMEHHBIX U 3HAYUTEIbHBIX
(MMKOBBIX) HArPY30K OCYIIECTBIISIET peJie TOKA, MPUHIIUI AEHCTBUS KOTOPOTO 3aKIr0ya-
eTcs B ciaenyromieM. [Ipu moBeIeHny TOKa, MPOTEKAIOIIEM yepe3 0OMOTKY pelie, AOIy-
CTUMOTO 3HAYEHUU peJjie cpabaThiBa€T 1 CBOMMU KOHTAKTaMH Pa3pbIBacT IEMb MUTAHUS

EE
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0oOMOTKM KOHTakTOopa. [Ipu CHMW)XeHMHM TOKa K HOMHHAJIbHOMY 3HAYEHHUIO peje ToKa
MPUXOJUT B UCXOAHOE COCTOSIHUE.
PaznuuaroT pene Toka 3JIEKTPOMarHUTHOTO U JIEKTPOINHAMHYECKOTO TOIOB.
OOMOTKa 3JIEKTPOMAarHUTHOTO pesie Toka 3 (puc.3) BKIIOYAETCS MOCIEeI0BATEIbHO
B OJIHY U3 (ha3 MUTAIOLIETO 3JIEKTPOIBUraTeNb HanpsykeHus. [Ipu moBbIIeHNH Harpy3Ku

] 4/5;;}/7%;

Puc.3. YcTpoiicTBO 371€KTPOMarHuTHOTO pesie To-
Ka.

AIIEKTPOJBUTATENSI TOK 4Yepe3 OOMOTKY pejie BO3pacTaeT, B ONpPEAeNEHHBIA MOMEHT
SAKOPb 3 MPEO0I0NEBAET YCUIIME NIPYKUHBI 2 U MPUTATUBAET K cepAcuHuKy 4. KoHTakT-
Has rpynna 1 pa3pbIBaeT Lenb MUTaHUs OOMOTKM KOHTAKTOpa, JEKTPOJABUTATENb OT-
KIIFOYaeTcs OT ceTH. TOK cpabaThIBaHUSI CETH MOYKHO PETyJIMPOBAaTh U3BMEHEHUEM XOJa
AKOPS BUHTOM 6.

OOmoTKa pesne Toka 1 3meKTpoauHaMuuecKkoro Tuma (puc.4) BKIrO4aercs B ¢asy
MUTAIOIIET0 AJEKTPOJIBUTAaTENh HANPSDKEHUS! M Yepe3 He€ MPOTEeKaeT TOK, MoTpedIsie-
MBIM JIEKTpOABUTATENEM. BO3HUKAIOMMI B DJIEKTPOMATHUTHOM CUCTEME PEJE MarHUT-
HBII MOTOK BO3JCMCTBYET Ha SKOPb 2 M CTPEMHUTCS €r0 MOBEpHYTh. YeM OOJbIINi TOK
noTpeOaseTcs IBUrareseM, TeM OOJbIIMM BO3HMKAE€T MAarHUTHBIA IMOTOK M TEM Ha
OOJIBIINM YTOJI TOBEPHETCS SIKOPH 2, IPOTUBOJICUCTBYS NpyKuHE 5. [Ipu npeBbIieHuN
TOKOM JIOITyCTUMOT'O 3HAYEHUS PhIYAKOK 3 HAXXMET Ha KOHTAKTHYIO rpynny 4, Kotopas
Pa3opBET 1eNb MUTAaHUSA OOMOTKM KOHTaKTOpa M JBUTraTeib oTkitountcs. Karymka 1
00eCTOUUTCS U peJie BO3BPATUTCS B UCXOTHOE COCTOSIHUE.
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e

Puc.4. YcTpolcTBO 3IEKTPOAMHAMUYECKOTO PEeJie

TOKa.
Tok cpabaTbiBaHUsA pelie MOXXHO PETyJIupOBaTh |
PYYKOM 6, U3MEHSIS IPYKUHOU S TPOTUBOICHCTBYIOLIUM K&

MOMEHT SKOPIO 2. YCiIoBHOE rpaduueckoe u OYKBEHHOE
0003HaYeHUE pese TOKa Ha MPUHIMUIHAIBHBIX JJIEKTpU-
YECKHX CXE€Max ITOKa3aHo Ha pHUC.S.

[Ipy nmycke 3neKTpOABUIaTessl IyCKOBOW TOK MO-
KET MPEBBICUTh TOK cpabaTbiBaHuA pene. Pene oTKIoUUT 3nekTpoasuratens. Jis uc-
KIIIOYEHUS 3TOTO IPUMEHSIOT pelie BpEMEHHU, KOHTAKThl KOTOPOro OJOKUPYIOT KOHTAK-
Thl pesie ToKa. Pese BpeMeHn BKIIIOYAIOT OJHOBPEMEHHO C AJIEKTpoJBHUrarenseM. Bpems
BBIZICP/KKH peJie BPEMEHM JOJDKHO MPEBBIIIATh BPEMS CIala IyCKOBOTIO TOKa 10 HOMU-
HaJbHOTO 3HAYEHUS.

4. CylecTBYIOT KOMIUIEKCHBIE YCTPOMCTBA 3allUTHI JIEKTPOJBHUraTeseii, Ha3bIBa-
€Mble aBTOMAaTUYECKUMU BBIKIItOUATENIAMU (aBToMaTamMu). OHM OOBEAMHSAIOT (PYHKIUU
TEIJIOBOT'O PEJIe U pelie TOKA.

B 3aBucuMocTH OT Ha3HaueHUs1 U TpeOyEeMbIX MapaMeTpPOB aBTOMAThl PA3INYAIOT
10 MOIHOCTH (TOKY), YHCIIy MOJIOCOB (OJHO-, JABYX-, TPEXIOJIOCHBIE), UCIIOJHEHHUIO
3aLUTHBIX pacLENuTeNeH, ObICTPOJECHCTBUIO U KOHCTPYKTUBHOMY HCIIOJIHEHUIO.

[TpuHuun pa®oTel aBTOMara COCTOMT B CIEAYIOIIEM. BKIOUeHHE U OTKIHOYEHUE
aBTOMAaTa MPOU3BOJIUTCSA C MOMOUIbIO PYKOATKH 4 (puc.6, aBTomMaTr U300pakeH B OT-
KIIFOUEHHOM COCTOSIHHMM). [1oBM>XKHOM KOHTaKT 13 HEe 3aMKHYT ¢ HENOJBW)XHBIM KOH-
takToM 14. IIpn BKIIFOUEHHH aBTOMATa CIEAYET MPUBECTHU €ro IMPYKUHY BO B3BEJIECHHOE
COCTOSIHHE, IPU 3TOM PYKOSTKa 4 mepemMeriaeTcsi BHU3 M 3aCTaBIIIET IOBEPHYThCS Je-
Tajib 3, IOKa OHAa CBOMM HM)KHUM KOHIIOM HE BOWJIET B 3allCIUIEHUE C 3yOOM 6 yaepKu-
Barolero peryar 7. B pesynprate aBTroMaT OyJeT roTOB K BKIIOUEHHUIO. J{Jisi ero BKIIIO-

Puc.5. YcnoBHoe nu3zoopaxe-
HUE pesie TOKa.
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Puc.6. YcTpolcTBO aBTOMAaTUUECKOTO
BBIKJIFOUATEIS.

YeHUs1 pyKoATKY 4 nepememiaroT BBepx. [Ipu 3ToM mpyxuHa 5 3aliMET Takoe IMOJI0Ke-
HUE, pU KOTopoM pbrdyaru 11 u 12 nepemeniaroTcs BBEpX MO OTHOIICHUIO K MEPTBOMY
MOJIOKEHUIO. ABTOMAT BKJIKOYUTCS U LIENb TOKA OKAXETCS 3aMKHYTOW 4epe3 KOHTAKThI
13 u 14, rubkyro cBs3pb 10, pacuenurenu 8 u 9.

ABTOMAaTHYECKOE OTKJIOYEHUE aBTOMATa IMPOUCXO-

JUT TIpu cpabaTeiBaHuM pacuenurened. [Ipu Tokax me- QF | | JI>
perpy3ku cpabaThIBaeT TEIUIOBOW OWMETaUTMUECKUi WT%
pacuenurens 8, cBOOOAHBIM KOHEI KOTOPOTO IepeMe-

IAeTCsl BHH3, MOBOpAdMBas peraar 7 BOkpyr ocu O; . PHC.7.YcioBHOE 0003Haue-
3y0 6 BBIXOJUT M3 3alCIUICHHS C JACTalbio 3 U mpyxku- HHAC aBTOMAaTHYICCKOrO BbI-
HoM 5. Jletans 3 moBopauuBaeT BOKpyr ocu O, , a pbiua- KIIH09aTC/IA

ru 11 u 12 npoxoast mepTBoe mnosioxkeHue. Ilog nelcTBUEM yCWIIHMS TPYXKUHBI S,
HaIIPaBJIEHHOTO BHHU3, ABTOMAT OTKJIFOYAETCS.

AHaNOTUYHO MPOUCXOJUT aBTOMATHUECKOE OTKIIOYEHHE W TMpU CcpabdaThbIBaHUU
pacuenuTens MAaKCUMadbHOTO TOKA. [IOBBIIIEHHBIN TOK BBI3BIBAET MPUTATUBAHUE SIKOPS
pacuenurens 9, peiyar 7 moBopaurBaeTcs U 3y0 6 BBIXOJIUT U3 3alEIUVICHUS C JIETaJIbIO
3.

PyuHoe oTkiIt0ueHHEe aBTOMAaTa MPOUCXOJUT MPH MEPEMELIEHUN PYKOATKU 4 BHU3.
[Ipu 3TOM KOHEL NPYXKUHBI 5 Takke nepeMeiaercs BHU3, a peryaru 11 u 12 otkiroua-
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IOT KOHTaKThl. BO3HHKaOmasi Mpy pa3MbIKAHUU KOHTAKTOB aBTOMATa JJIEKTPUYECKAs
Jyra racuT B JQyroracuteibHoO# pemietke 1. ['ameHuio ayru cnocoOCTBYeT 3aMKHYTOE
IPOCTPAHCTBO, 0OPa30BAaHHOE KPBIIIKOMH 2.

3. O0beKTBI HCCIeA0BaHUs, 000PYAOBaHUE, MATEPHAJbI U HATJIAIHbIE MOCO-
ous;

JIaGoparopHast paboTa IPOBOAUTCS Ha CTEHJIE, HA KOTOPOM YCTAHOBJIEHBI IAKET-
HBII BBIKJIIOYATENb C MHAMKATOPOM HAJIMYWS HANPSHKEHUS HA CTEHAE, IPEJOXPAaHUTENH,
KOHTAaKTOp, CIIAPEHHOE TEIJIOBOE PEIle, PEsie TOKA, Pejie BPEMEHHU, KHOIIKH, aMIIEpMETP
U Tpex(da3HbId 3JIEKTPOJABUTATENh C MEXaHMYECKUM TOpMOo30M. Kaxaplil snekTpuye-
CKMI amnmapat 3aKpbIT KOKYXOM M3 IIeKkcuriaca. Ha nmepegHem creHae KoxKyxa UMEOT-
Csl IITEICENbHBIE THE3/1a, K KOTOPBIM MOJKIIOUYEHBI BCE BBIBOBI JIEKTPUYECKOTO aIla-
para.

DNEKTPUUECKHE LIETTH MOHTUPYIOT C MOMOIIBI0 THOKUX AJIEKTPUUECKUX MPOBOIHU-
KOB, Ha KOHIIAX KOTOPBIX UMEIOTCS IUTEINCEIH JUIsl COEAUHEHUS C THE3aMHU JIEKTpHUYe-
CKHX aIllapaToB.

Harpy3sky anexrpoasurareiss MOAEIUPYIOT ¢ IOMOIIBI0 MEXAaHUYECKOTO TOPMO3a.

[Ipu uccnenoBanuu paboOTHI CXEMbI UCIIOJIB3YETCS MepeMeHHoe HanpshkeHus 220B.

4. 3ananue Ha padoTty (padouee 3a1aHue).
N3yunth yCcTpONCTBO M MPUHLKI PaOOThI JIEKTPUUECKUX armnapaToB IJi 3allUThI
anekTpoaBurareneit. Cooparb U U3yUUTh CXEMBI 3aIUTHI AJIEKTpoBUraresnei (puc.8,9).
PabGoTta BBIMOMHSAETCS KaXIbIM CTYIACHTOM HWHAWBUIYaJIbHO WM OpuragamMu M3
JBYX-TpPEX CTYICHTOB.

5. Xox pa6oThlI (MOPAIOK BHINIOJHEHHSI PA00OTHI);

. I3y4nTthb ycTpoMCTBO M MPUHLIUI PabOTHI TEIJIOBOTO PEJie U pese TOKa.

. OcMoTpeTh U anpoOUpPOBaTh SICKTPUUCCKHE allapaThl, 3aKpEIICHHBIC Ha CTCH/IE.

. [IpousBecT MOHTaX CXeMbI (puUc.).

. OCyIecTBUTh KOHTPOIIb MPAaBUILHOCTH COOPAaHHOM CXEMBl COBMECTHO C TIperojaBa-
TEJIEM.

. OCyIIecTBUTH MyCK AIEKTpOoABUTATENS. 3a(hUKCHUPOBATH ITYCKOBOM TOK.

. [Ipy oMo MEXaHMYECKOrO TOPMO3a CO3/aTh MEPErpy3Ky ABHUraTeis B Mpeaenax
(2..3)1,,0, 10 cpabaThIBaHHS JCMEHTOB 3aIlUThI. 3aUKCHPOBATh BpeMs cpabaThiBa-
HUSL.

7. JIeMOHTHUPOBATh UCCIIEIYEMYIO CXEMY.

8. [l cxembl Ha puc.9 nmoBroputh mi.3-7. 3a@uKCcUpoBaTh TOK cpabaThIBaHUA peNe TO-

Ka.
9. [IpousBecTy MOAKIIOUEHUE 3JIEKTPOJBHUraTENsl 4Yepe3 aBTOMATHYECKHI BBIKIIOYA-
Tenb. [IpoaeMoHCTpUpPOBaTh IEPETPY3KY ABUTATEIIS.

H W NP

o Ol
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6. Conep:xaHue 0T4eTAa;

Otuer JOJIKCH COACPIKATh BCC UCCICAYCMBIC CXCMBI C HOI[pO6HLIM OIMKMCAaHHUECM HX

R R
SA L=t Al

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

KMI.EE "_-. |]L EMI11 L

EEl EE2

%

Puc.8. Cxema 3amuTel anekrpoasurare- Puc.9. Cxema 3auThl 3J€KTpOABUTaTe-
Js1 ¢ IPUMEHEHHEM TEIUIOBOTO pelie. JIs1 ¢ IPUMEHEHHEM pelie TOKa.

paboThl, rpadUKK U3MEHEHUS TOKA, TOTPEOIIEMOTO JBUTATEIIEM.

7. CIUCOK MCTO0JIb30BAHHBIX HCTOYHHKOB.
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METOJHYECKHE YKA3AHHA K
JJABOPATOPHOM PABOTE Ne 4

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

1. Heab 1 3a1aun padoThbI

[lenpto paboOTHI SBJISETCS HM3yYEHUE PEBEPCHUBHON CXEMBbI aBTOMATHYECKOTO
YIPABJICHHS ITyCKOM ¥ TOPMOXXEHHUEM MPOTHUBOBKIIIOUCHHEM TPEX(HA3HOTO aCHHXPOHHO-
'O DJIEKTPOJIBUTATENSI ¢ KOPOTKO3AMKHYTBIM POTOPOM.

3agauu pabOTHI:

nprOOpEeTeHNEe MPAKTHUECKUX HAaBBIKOB B COOPKE CXEMBI PEBEPCHBHOTO YITpaB-
neHust TpEXPa3sHbIM ACHHXPOHHBIM AJIEKTPOJIBUTATEIIEM C KOPOTKO3aMKHYTBIM POTOPOM
C TOPMOXKEHUEM TPOTUBOBKIIOYCHUEM B (PYHKIIMH CKOPOCTH;

M3y4YEeHHE YCTPOUCTBA U PabOThI peie CKOPOCTH.

2. O0mme mos10KeHNs1 (TeopeTHIeCKHe CBEICHMS);
2.1. PeBepcupoBaHue U TOPMOKEHUE ACHHXPOHHBIX JIBUTATEIICH.

[IIupokoe npuMeHEeHUe B CTAHOUHBIX NMPUBOAAX MOIYUYUIIH TPEX(PaA3HbIE ABUTA-
TEIU ¢ KOPOTKO3aMKHYTBIM POTOPOM. ACUHXPOHHBIE 3JIEKTPOJABUTATEINH, TAK K€ KaK
U 2JIEKTPOJBUTATENIN ITOCTOSIHHOIO TOKa, OOpaTUMBl, T.€. MOTYT paboTaTh Kak B JIBU-
raTeJIbHOM pPEXUME, TaK U B TEHEPATOPHOM (TOPMO3HOM). I'eHepaTopHbI (TOpMO3-
HOM) pexuM pabOThl UCIOJB3YETCS IIPU OCYILECTBICHUU PEBEPCUPOBAHUS UM OCTa-
HOBKH IIPUBOJA C LIEJbIO YMEHBIIEHUS BPEMEHH MEPEXOIHBIX POLIECCOB U MOBbIIIE-
HUS DHEPreTUUECKHUX IOKa3aTenel MpuBoaa.

M3BECTHBI M MIMPOKO NPUMEHSIOTCS CIEAYIOLIME BHUJIBI TOPMOXKEHUS ACHH-
XPOHHBIX JIBUTATEJIEH:

pEKynepaTUBHOE TOPMOXKEHUE;

JUHAMUYECKOE TOPMOKEHHUE;

TOPMO’KEHHUE MPOTUBOBKIIFOUEHHUEM;

KOHJIEHCATOPHOE TOPMOKEHUE;
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KOMOWHHPOBAaHHbBIE BUbl TOPMOKEHUS (MHIYKUMOHHO-IMHAMUYECKOE, JUHA-
MHYECKOE U KOHIAEHCATOPHOE, KOHJAEHCATOPHOE C KOPOTKUM 3aMbIKAHUEM, THUHAMU-
YECKOE€ U IPOTUBOBKIIIOYEHUEM U JP. ).

B nannoit paboTe u3yuyaercs u uccienyeTcss paboTa cXeMbl YIpaBICHUs TPEX-
(da3HBIM aCHHXPOHHBIM 3JIEKTPOJBUTATENIEM C KOPOTKO3aMKHYTBIM POTOPOM B pe-
KM€ PEBEPCUPOBAHUS U TOPMOKEHUS TPOTUBOBKIOUECHUEM.

TopMorxeHre MPOTUBOBKIIOYEHUEM.

UYtoObl U3MEHUTH HAMPABIICHUE BPAILEHUS — PEBEPCUPOBATh ACUHXPOHHBIN JBU-
raTenb, HaJ0 TMEPEKIIOYUTh MOCOSANHEHUE JTFOOBIX ABYX W3 TPEX BBIBOJIOB JIBUTATEIIS
K (azam ceru. Ecnu TakuM 00pa3oM MOMEHsTh dyepenoBanue (a3 cratopa y padoTaro-
HIEro JBUraTesis, TO MTHOBEHHO U3MEHUTCS HAIpaBJICHUE BPAIIEHUS] MATHUTHOTO MOJIS
cratopa. [Ipu 3TOM poTOp MPOAOIHKAET BPAIIATHCA 110 MHEPIIMH, & JIEKTPOMArHUTHBIN
MOMEHT MeHseT cBOE HarpaBieHne. CKOJbKEHUE CTAHOBUTCS OOJIBINE €TUHUIIBL:

S=(-0, -,)/on, >1.

OTO MPHUBOJAUT K TOPMO3HOMY PEXHUMY C OYEHBb OOJBIIMM TOKOM U MOMEHTOM.
ITpu Takom pexrme pabOThl JIEKTPOJIBUraTENb EPEXOIUT C XapaKTEPUCTUKHU | Ha xa-
paktepuctuky 2 (puc. 1). Ilocnme 3amesyeHus nBUTaTellb Pa3roOHAETCA B OOpaTHOM
HaIpaBJICHUU.

OCc0OEHHOCTHIO TOPMOKECHHS MPOTUBOBKITFOYCHUEM SIBIISIOTCS OOJIBIIION TOK CTa-
TOpa U OTCYTCTBHE HYJIEBOTO 3HAYE€HHS TOPMO3HOTO MOMEHTA IIPU OCTAHOBKE JIBUraTe-
7. JIns ocTaHOBKM ABUTATelNss NPUXOAUTCA NPUMEHATH pesie KOHTPOJIA cKopocTH. [Ipu
npuOIMHKEHUH K HYJIEBOW YacTOTE BpallleHUs pesie Ja€T KOMaHAy Ha OTKIIOYEHUE JBU-
ratens. B mpoTUBHOM cilydae ABUTaTENb Pa3rOHUTCS B OOpaTHOM HarpasiieHuu. s
OrpaHUYEHUs TOKOB M YJApHBIX MOMEHTOB B HEKOTOPBIX CIIydasX B L€Nb cCTaropa
BKJIFOYAIOT pe3uCcTOpbl. KpoMe TOro, MCKIIOUEHHE yIapHBIX MOMEHTOB MOKET JOCTHU-
ratbcs 0OecrneueHrueM nays3bl 0Ce OTKIIIOUEHUS KOHTAaKTOPa JBUTATEIbLHOTO peXuMa U
710 BKJIIOYEHHUS KOHTAKTOPA peBepca (IPOTUBOBKIOYEHU).

2.2.YCTpOUCTBO pelie KOHTPOJISE CKOPOCTH.

Cy1iecTByeT HECKOJIBKO CIOCOOOB M3MEPEHHS 4acTOThl BpalleHus (crmocod Ta-
XOMETpa, TaxoreHeparopa, cTpoOockonmuyeckui u ap.). PaccMoTpuMm ycTpoiicTBO U
OPUHIUIT pabOThI pejie KOHTPOJISI CKOPOCTH, IIMPOKO HCIOJIB3YEeMOr0 B YCTPOMCTBAxX
AIEKTPOABTOMATHUKH.

Pene xouTposst ckopoctu (PKC) MexaHuuecku COEIUHSETCS C BaJlOM 3JIEKTPO-
nBuratesna. KOHTakThl 3TOro pese BKI0YAKTCS B YIIPABISIONLYIO YACTh CXEMBL.
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Pene xoHTpost CKOPOCTH pabOTAaeT aHAJOTUYHO ACHHXPOHHOMY ABUTATEIO U
YCTPOEHO cieayromumM oopazoM (puc. 2). [loctossHHBINA MarHut 1, Baj KOTOPOTo COEIU-
HEH C BAJIOM RJIEKTpOJABHrarenass M, BpamaeTcss BHYTPU KOPOTKO3aMKHYTOW KJIETKH 2
(““Oenuubst KIETKA”) U HABOJUT B CTEPKHAX KJICTKH TOKU. ITU TOKH B3aUMOJICHCTBYIOT
C BpAIarOUIMMCS MarHUTHBIM TOJIEM IMOCTOSSHHOI'O MarHuTa M CO3JAl0T AJIEKTpoMar-
HUTHBIA MOMEHT. KOopoTko3aMKHyTas KJI€TKa IMoJ AEHCTBUEM 3TOT0O MOMEHTA MOBOpa-
yuBaeTcad U ynop 6 BO3JEHCTBYET HAa KOHTAKThI 5 M 7, BBI3bIBAsl MX 3aMbIKaHUE C KOH-
TakTamMu 4 win 8 (B 3aBUCMMOCTHU OT HANpPABJICHUS BPAILLEHUS POTOPA JIEKTPOJIBUTaTe-
as1). Ilpy TOpMOKEHUU 3IEKTPOABUIATEN YAaCTOTAa BPALIEHUS MMOCTOSSHHOIO MAarHMWTa
YMEHBIIIAETCS W NPU NOCTHKEHUU €10 3HaYeHus, paBHOro 5-10% OoT HOMUHANBHOU Ya-
CTOTBI BpAaIlEHUA, dJIEKTPOMArHUTHbI MOMEHT YMEHbILIAETCA /10 3HAYEHHUS], IPU KOTO-
POM 3aMKHYyTas Mapa KOHTAKTOB pejie oA JCUCTBUEM MPYXKUHBI 3 Uin 9 pa3mbikaeTcs
Y IPOLIECC TOPMOKEHHUS MPEKPAILAETCS, YTO UCKIII0OYAaeT BOSHUKHOBEHHE peBepca IpHU
TOPMOKEHUH MPOTUBOBKIIIOUEHNEM. HacTOTy BpallleHus1, IPU KOTOPOW HACTYIAET pas-
MBIKaHHE KOHTAKTOB peJie, MOKHO PETyJIMPOBATh CKATUEM IPY>KHHBI C OMOLIBIO pe-
I'YJIMPOBOYHBIX BUHTOB 3 Wi 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. O0beKTHBI HCCIe0BAHUA, 000PYI0BAHNE, MATEPHUAJIbI U HATJISIAHBIE IMOCO-
ous;

Uccnenyemast cxema (puc. 3) obecriedyuBaeT peBepCUBHOE yIpaBieHue Tpéxdas-
HBIM ACMHXPOHHBIM 3JIEKTPOABUTATENIEM C KOPOTKO3aMKHYTBIM POTOPOM C TOPMOKEHU-
€M MPOTUBOBKIIOYEHUEM B (DYHKLIUU CKOPOCTH.

CutoBast 4acTh cxeMbl (BKJIIOUYAETCSI B CE€Th MaKETHBIM BBIKIIOUaresneM SAl) co-
CTOMT U3 3JeKTpoaBuratesss M, oOMOTKa craropa, KOTOPOro BKJIFOYAETCS B CETh YEpe3
JIBE TPYIIIbI CHUJIOBBIX KOHTaKTOB: KOHTakTOB KM1.1, npu 3aMbIKaHUU KOTOPBIX POTOP
ANEKTPOABUTATENS BpallaeTcs B 0HOM HarpaiieHuu (“Bnepén’), u koutaktoB KM2.1,
IIPU 3aMbIKAaHUU KOTOPBIX POTOP BpallaeTcs B Apyrom HampapieHuu (“Hazan”). Otu xe
JIBE€ TPYIIbl KOHTAKTOB HUCIIOJIB3YIOTCA ISl TOPMOKEHHUS TPOTHUBOBKIIIOUeHHEM. Kpome
TOTO, CHJIOBAsl YacTh CXEMBbI COJIEPKHUT pelie KOHTPOJsi ckopocTH SR1, mexanudecku
coequHEHHOE ¢ BajoM snekTpoaBuratensd. Konrakrsl storo pene SR1.1 u SR1.2 Bxiio-
YeHbl B YIPABJISIIOUIYIO YaCTh CXEMbl. YTPAaBISAIONMIAS YAaCTh CXEMbl (BKIIIOUAETCS BbI-
kitoyateneM SA1) cocTOUT U3 psa KHOMOYHBIX KOHTAKTOB, pejie, KOHTAKTOPOB M UX
KOHTAaKTOB.

Cxewma (puc. 3) pabotaer ciemyronum oOpazoM. J[Jis BKIIFOUCHHS JIEKTPOIBUTA-
TeJs Ha BpanieHue “Briepén” HaxxumaroT ciBoeHHYI0 KHonKy SB1. IIpu 3TOM KOHTaKThI
3 —5 3ambIKaloOT Lemnb KaTymku KoHTakTopa KM1 u ogHOBpeMEHHO pa3MbIKalOTCs KOH-
TakThl 3-13, HCKIIIOYAIOIINE BO3ZMOXHOCTh CIIy4YallHOTO 3aMbIKaAHUS LIETIH KAaTYIIKH KOH-
taktopa KM2, yTo mpuBeno Obl K KOPOTKOMY 3aMBIKAHHUIO B CHUJIOBOM YaCTHU CXEMBI.
[Ipu cpabarbiBanuu nuHEWHOro KoHTakTopa KMI1 3ambikatorcss koHTakThl KM1.2,
HIYHTHpYIOTYt0 KHONKY SB1, u Bkmouarores cunoBbie KOHTakThl KM1.1, monkimtoua-
folre oOMOTKY craropa anektpoasurareiass M k TpéxdaszHoit nenu. OJHOBPEMEHHO
pa3MbIkaroTcs KOHTakThl KM 1.3, neknrogatonme BO3MOKHOCTh BKIKOUEHUSI KOHTAKTOpa
KM2, u 3ambikatorcst koHTakTel KM1.4. Tlocne mycka anexkTpoaBuraresis cpabaTbiBaeT
PKC u ero konraktel SR1.2 3ambikatotcs. JIJiss OCTAHOBKHU JIEKTPOBUTATENSI HAXKUMAa-
10T KHOTIKY SB3 (“Cron™). Ilpu »TOM 3aMbIKarOTCs KOHTaKThl 1-21, moakiroyarommue
00MOTKY pene Topmoskenus KM3, mpu cpabaTeiBaHHH KOTOPOTO Pa3MbIKAIOTCS KOHTAK-
Tel KM3.1,oTkmovaromue katymky KoHtakropa KM1, 3ambikatoTcs koHTakThl KM3.3
1 KoHTakThl KM3.2 B nienu koHTakTOB perne ckopoctu SR1 (SR1.2). OTkiroueHue KoH-
takTopa KM1 comnpoBoxaaercs 3ambikanueM KOHTakToB KM1.3, uto Bea€T k cpabaThI-
BaHUIO JUHEHHOTO KoHTakTopa KM?2 (uepes 3amMkHyThie KOHTakThl KM3.2 u SR1.2). B
pe3ynbTaTe cuioBble KOHTakThl KM1.1 B 1ienu craTtopa pa3MbIKalOTCs, a CUJIOBbIE KOH-
TakThl KM2.1 3aMBIKarOTCSI 1 HAUMHAETCS TOPMOKEHHE POTOPA SJIEKTPOABUTATEINS TIPO-
TUBOBKJIIOYEHUEM. [IpyU YMEHBIIIEHUH YaCTOTHI BpaIlEHUs] pOTOpa /10 3HAYEHUSI, pAaBHO-
ro 5-10 % ot HoMHHANBHOM, KOHTAKTHl SR1.2 pene KOHTPOIsI CKOPOCTH Pa3MBIKAIOTCSI.
Konrtaktop KM2, u anekrpoasurarens M oTkiouaercs oT cetd. OJHOBPEMEHHO pa3-
MbIKatoTcsl KOHTakThl KM2.4, oTkmtovatomue pene Topmoxkenuss KM3, u 3ambikaroTcs
koHTakThl KM2.3 B nienu koHTtakropa KM1. Kontaktet KM3.1 3aMbIKaroTCs, 2 KOHTaK-
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Tl KM3.2 pa3mbikatorcs. B pe3ynbpTaTe cxema OKa3bIBaeTCs MOJATOTOBICHHON K CIEdy-
IOLEMY ITYCKY JIEKTPOJIBUTaTEIIs.

Ecnu xe mocne mycka snekTpoBUraTelnis B HanpasieHuu “Brnepén” HeoOxoaumo
BBINIOJITHUTh PEBEPC, T.€. U3MEHUTh HANPABICHHUE BPALIEHUS POTOpPa, TO KHOMKY SB3
(“Crom”) Ha)KUMATh HE CIIEAYyeT, a HE0OOXOAMMO HaXxkaTh kHOMKY SB2 (“Hazan’”).
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[Tpu sToM mpoucxoauT cieayromiee. Pasmpikatorcst KoHTakThl 5—7 (SB2), oTkitio-
yarorue koHTakTop KMI1, m 3ambikatorcs koHTakThl 13-15 (SB2), moakirouaromiue
koHTakTop KM2, pa3mbikarorcss koHTakThl KM2.3 1 KM1.4 1 3aMbIKalOTCS KOHTAKThI
KM2.4 u KM2.2. B nenu cratopa 3JeKTpoAaBUTaTesi cuiioBble KOHTakTEHIKM 1.1 pazo-
MKHYTCS, a cuJioBble KOHTakThl KM2.1 3amknHyTCcs. B pesynbrare poTop 3J€KTpoiBuUra-
TeJs U3MEHUT HarpaBiieHue cBoero BpamieHus. Konrakt SR1.2 pene ckopocTu paso-
MKHETCS, a 3aMKHETCS KOHTAKT SR1.1. /{75 oTKII0OUEHNS U TOPMOYKEHUS JIEKTPOIBUTA-
TeNs, KaK W B MPEIbIAYyIIeM cllydae, J0CTaTOuyHO HaxaTth kHomky SB3 (“Crom™).
Hanpasnenue BpanieHus Bojia 3J€KTPOJABUTATElNsl CUTHATU3UPYETCS MHIUKAIMEH Jam-
namu HL1 u HL2 (cooTBercTBeHHO “Bniepén” u “Hazan™).

4. 3ananue Ha padoTty (padouee 3a1aHue).

1.U3yunth paboTy cXeMbl PEBEPCHBHOIO YIMPABICHHS ACHHXPOHHBIM 3IIEKTPO-
JIBUTATEJIEM C TOPMOXEHUEM MPOTHUBOBKIIIOUEHHEM B (DYHKIHMH cKOpocTU. V3yduTh
YCTPOMCTBO pesie KOHTPOJISI CKOPOCTH.

2.03HaKOMHTCS € JTAOOPAaTOPHOM YCTAHOBKOM, 3amucarh MACHOPTHBIE JaHHBIC
ANEKTPOABUTATENS U PEJIEHHO-KOHTAKTOPHBIX YCTPOMCTB.

3.Co0path cxeMy 1o puc.3 ¥ TOcie NPOBEPKH €€ MpernogaBaTeeM MPUCTYUTh K
WCCJICIOBaHUIO pabOThI cXeMbl. TpelOyemast miis cOOpKH CXEeMBbI ammapaTypa pacioyio-
’KeHa Ha JIabOpaTOPHOM CTEHJE.

4. UccnenoBath paboTy CXEMbI B peKMMax IMycKa, peBepca, OCTAHOBKHU AJIEKTPO-
JIBUTATEJS C MPOTUBOBKIIOYEHUEM U O€3 HEro.

s onleHKH 3P PEKTUBHOCTH TOPMOXKEHUS MPOTHUBUBKIIOUECHUEM H3MEPHUTH Ce-
KYHJIOMEPOM BpeMsi CBOOOJIHOTO BbIOEra MpH OTKIIOUEHUHU JIEKTPOJBUTATENS 0€3 TOp-
MOKEHHSI TIPOTUBOBKIIOUEHNEM (C OTKIIOU¢HHBIMA KOoHTakTamMu SR1.1 m SR1.2 pene
KOHTPOJII CKOPOCTH ), 3aT€M BpEMsI TOPMOKEHUS /10 TMOJTHON OCTAaHOBKH JBUTATEINS MIPU
TOPMOXEHUHM TPOTUBOBKIIOUEHUEM (BKIIOUEHHBIMH B cXeMy KoHTakTamu SR1.1 u
SR1.2).

5.CoctaBUTh OTYET O MpojelaHHON padore. OTUET MOIKEH COAepKaTh MPUHLIN-
MUAJbHYIO0 CXEMY YIpPaBJICHUS, CHEIU(UKAIUIO PEIeiiHO-KOHTAKTOPHOU ammaparyphl,
BBIBOJIBI 00 3((EeKTUBHOCTH pabOTHI CXEMBI Ha BCeX 3Tamax e€ paboThl: MyCK, peBepc,
TOPMO>KEHUE.

5. Xox pa6oThlI (MOPAA0OK BHINOJIHEHNSI PA00THI);

1.U3ydyenne paboThl CXeMbl PEBEPCUBHOTO YIPABICHUS ACUHHXPOHHBIM JJIEKTPO-
JBUTATEJIEM C TOPMOKEHHEM IPOTHBOBKIIOYEHHEM B (PYHKIIMH CKOpOCTH. M3yueHue
YCTPOMCTBA pese KOHTPOIS CKOPOCTH.

2.03HaKkoMIIeHHE C J1a0OpaTOpPHOM YCTAaHOBKOM, 3alUCh IMAaCIOPTHBIX JAHHBIX
AIEKTPOABUTATENS U PEJIEHHO-KOHTAKTOPHBIX YCTPOMCTB.
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3. BeinosiHeHHe cxeMbl 1O puc.3, IpoBepKa €€ MPenoaaBaTesieM, UCCIEI0BaHNE
paboTel cxeMbl. Tpebyemas g cOOpKM CXEMbI anmnaparypa paclojokeHa Ha jadopa-
TOPHOM CTEH[IE.

4. MccnenoBannue pabOThl CXEMBbI B peXUMax IIyCKa, peBepca, OCTAHOBKM JJIEK-
TPOJBUIaTENS C IPOTUBOBKIIOYEHUEM U O€3 HETO.

7. CINCOK MCI0JIb30BAHHBIX HCTOYHHKOB.

1. Mockanenko, B.B. Cuctembl aBTOMaTU3MPOBAHHOTO YIIPABICHUS 3JIEKTPOIPHU-
BOJa : yueOHUK cpen.crell.yueb.3aBenennii / B.B.Mockanenko .— M. : Uadpa-M, 2007
— 208c. : mi1. — (Cpennee npodeccruoHanbHas 0bpa3zoBanue) .— bubdimnorp.B KoHIe
kH. — ISBN 978-5-16-001676-4 /B mep./ : 135.00.

2. Tepexos, B.M. CucrtemMsl ynpapiieHus 3JIEKTPONPHUBOJIOB : YU4€OHUK JJI BY30B /
B.M.Tepexos,0.1.Ocunos;niox pen.B.M.Tepexosa .— 2-¢ uza.,crep. — M. : Akane-
mus, 2006 .— 304c. : wun. — (Beicmee mpodeccuonanprHoe o0pa3oBa-
Hue:DnekTporexHuka) .— bubmuorp.B konue k. — ISBN 5-7695-2911-3 /B mep./ :
385.00.

3. CoxkonoBckui, I'.I'. DnexkTponpuBOIbl NEPEMEHHOTO TOKA C YACTOTHBIM PETY-
aupoBaHueM : yueOHuK aiig By30B / I'.I'.CokonmoBckuii .— 2-¢ u3f.,uchp. — M. : Aka-
nemusi, 2007 .— 272c. : un. — (Beicuiee npodeccuonansHoe 00pa3oBa-
HUe: DneKkTpoTexHuka) .— bubauorp.B konie kH. — ISBN 978-5-7695-4505-4 /B nep./
: 194.70.

4. Konomuen, A.Il. Mexnynaponnas Acconuanus "ArpooOpazoBanue”. Djek-
TPONIPUBOJT W DIJIEKTpooOopymoBanue : ydeOHWK i By3oB / A.Il.Komomuern [u
1p.];Mexaynap.accoil." ArpoodpazoBanue”" .— M. : KonocC, 2007 .— 328c. : uia. —
(Yuebuuku u ydyeOHbIE MOCOOUS AJsi CTYACHTOB BBICIIMX YYE€OHBIX 3aBEJCHUMN) .—
bu6mmorp.Bs konie kH. — ISBN 978-5-9532-0596-2 /B mep./ : 351.95.

5. KonbutoB W.I1. DnexTpuueckne MamuHbl: Y4YeOHUK TSl BY30B. — 2-€ U31., Te-
pepab. — M.: Beicm. mik. Jloroc; 2000. — 607 c.

6. Muxaiino O.I1. ABToOMaTU3UPOBAaHHBIN AIEKTPONPUBOJ CTAHKOB M IPOMBIIII-
JICHHBIX POOOTOB : YueOHHMK AJig BY30B. - M.: Mammnoctpoenue, 1990, - 304 c.,ui.

7.TOCT 50369-92. DnexrponpuBoabl. TepMUHBI U ONpeIEICHUS.

8. Kmroue B.M. Teopus osnexkrponpuBoga: YYeOHMK s BY30B. — 2-€
uzn.aepepad. u gon.-M.: Dueproatomusnat, 2001, - 704c.

9.Muxaiinos O.I1.,CokoisioB B.E. Dnekrpruueckue amnmaparsl 1 CpeACTBA aBTOMa-
th3anuu. - M.: MammHoctpoenue, 1982, - 183 c.,ui.

10.TOCT 2.710 - 81
11.TOCT 2.755 =74
12.TOCT 2.756 — 76
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METOJINYECKHUE YKA3AHUSA K
JJABOPATOPHOM PABOTE Ne 5

HCCJIEJOBAHUE PA3JIMUHBIX CXEM JIEKTPUYECKOM
ABTOMATU3AIINU METAJIVIOPEX XYIHINX CTAHKOB

1. Ieapb u 3agauu padoThI

Llenp paboThl - MpHOOpeTeHHE HABBIKOB B pa3pabOTKe, MOHTaXe M OTJIAJKe
NPUHIMIHATBHBIX 3JEKTPUUECKUX CXEM aBTOMATHU3allMH PA3IUYHBIX LUKIOB PabOTHI
CTaHKOB U MPOMBIIIJICHHBIX POOOTOB.

3agauu padoOTHI:

1.0O3HakoMIIeHHE C TPUHIIUIIAMHA AaBTOMATU3AlIUU paO0YHX ITHKIIOB.

2.03HaKOMJICHHE C METOAMKOM pa3pabOTKW MPUHLUIHAAIBHBIX pEIeHHO-
KOHTAKTHBIX AJIEKTPHUECKUX CXEM I aBTOMATU3allUU paO0YHX IHKIIOB.

2. O0mue mosoxkeHus (TeopeTHYecKre CBeIeHus);

[Tox aBTOMaTH3amueil CTAaHKOB M MPOMBIIUICHHBIX POOOTOB MOHUMAETCS, Kak
IIpaBUJI0, aBTOMAaTHUYECKOE BBIMTOTHEHHUE (0€3 yJacTHus 4elIoBeKa) pa3IMYHbIX (PYHKITUH
¥ 33JaHHBIX ITUKIOB. ABTOMATHYECKUN PEKUM OCYIICCTBISIETCS 3a CUET MPUMCHCHHS
JATYMKOB KOHTPOJIA W Pa3IMYHONM aBTOMATHYCCKOW ammapaTyphl IO YIIPaBICHUIO HC-
MIOJTHATEIILHBIMU OpTaHaMu. KOHTpoIupyeMbpIMHA BETMYUHAME MOTYT OBITh TUHEHHBIE U
YIJIOBBIC TICPEMEIIICHUS, BPEMCHHBIC HHTEPBAJIbI, CKOPOCTHBIC M HAarpy304HBIC XapaKTe-
PUCTUKH H T.II.

OnHol M3 MHUPOKO PacpOCTPAaHEHHBIX (POPM aBTOMATHU3AIIUM TEPEMEIICHUS HUC-
MIOJTHATENILHBIX OpTraHoB (aBToMatm3aius B pyHkiuu myTH). [Ipu 3TOM BUe aBTOMATH-
3aIlM¥ B KQYECTBE JIATYUKOB ITOJIOKCHHUS MOABMIKHBIX OPTaHOB MCIOJIB3YIOTCS ITyTEBHIC
MEPEKITIOYaTEM, CUTHAIBI C KOTOPBIX B ammapaTypbl YIpaBiCHUS MPUBOIOM TOJAa4YU
MOJIBMYKHOTO OpraHa (BKJIIOYEHHE, OTKIIOYCHHUE, PEBEPCUPOBAHUE, U3MCHCHHE CKOPO-
CTH MOJAYH U T.II.).

MeToauKy MPOCKTUPOBAHUS MPUHIIUITUAIBHBIX AJICKTPUYCCKUX CXEM aBTOMAaTH-
3al¥ PAaCCMOTPHUM Ha MPHUMEPE CHHTE3a PEIICHHO-KOHTAKTHOW CXEMBI JJIS peain3aIiuu
1ukia (puc. 1) nepemMenieHus moABMKHOTO y3J1a CTaHKa.
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-
——» -ObICTpOe MepeMellieHHe

-+ ------ -pado4HH XoJ

| -BBICTOH (BBIAEP:KKA BPEMEHH)

PHc.1. VeoeHoe H300pakeHHe palodero LHKIA

2.1 Onucanue paboyero IuKIiIa.

N3 HavanbHOTO TMOJIOKEHUS TOJIBIXKHOU y3€J1 OCYIIECTBIISICT OBICTPOE TMepeMe-
mienue (BII) 1o HEKOTOpOro MpoMexyTOYHOrO MOJOKEHHS, TAe MPOUCXOJUT CMEHa
ckopoctH aBwxkeHus Ha padounit xon (PX). Ilpu moctuxeHnn KpailHETO MPaBOTO IMO-
JIO’KEHUSI TIOJIBMXKHOW y3€ll OCTaHaBiMBaeTcs JUisl BbicTos. [lo mpoilecTBUM BpeMEHU
BBICTOSI TPOUCXOAUT 00paTHOE ABMKEHUE y371a CO CKOPOCTHIO OBICTPOTO TTEPEMEIICHUS.
[Ipu 1OCTUKEHNUU NCXOAHOTO MOJIOKEHUS OJIBHXKHON y3€J1 OCTaHaBIUBACTCS.

2.2.BbI00p 37€KTpUUECKOM anmapaTyphl 715l CXeMHOM peain3aluy KA.

[TockoabKy B IUKIIE UCIIONB3YETCS PEBEPCUPOBAHME MOJBHKHOIO y3J1a, TO JUIS
ero peayimzanuu Tpedyercs aBa koutakropa: KMI1 - qjis BKItoueHHs JBUraTelis Ha Nnps-
Mmoe Bpaienue, KM2 - Ha oOpaTHoe Bpartenue. [ obecnieueHus: 1ByX CKOpOCTei me-
pEMENIEHUS U UX aBTOMAaTHYECKONW CMEHBI HEOOXOIMMBI JIBE JIEKTPOMArHUTHBIE MYy (-
Thl. YC1 - nys1 ObicTporo nepemernienus, YC2 - s padoyero xona. s ¢pukcanuu uc-
XOJTHOTO, TIPOMEKYTOYHOTO M KpalHEro IMOJIOKEHUA BOCTIOIB3YEMCS TPEMS ITyTEBBIMU
BeikimrodaTeasMu SQ1, SQ2, SQ3, a 11 peanus3anuy BBICTOSI UCTIOJIB3YEM pPeJie BpeMe-
Hu - KTI.

2.3.Pa3paboTka KHHEMaTUYECKOW CXEMbl aBTOMAaTU3UPOBAHHOTO y3J1a.

KunemaTndeckas cxema mpejcTaBieHa Ha puc.2. beicTpoe mepemenieHue y3ia

IPOUCXOIUT MPHU BKIItoueHUH dekTpoMaruutHoi My el YCL (YC2 - oTkiroueHa).
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Puc.2. KuHemaTn4eckan cxema aBToMaTU3NPOBAHHOMO
y3na

Bpamaronuii MOMEHT OT aBuraresis M HENmOCpPEICTBEHHO NEPENAETCA Ha Mapy
«BHHT- Tadika». J[ns obecmeueHus pabodero Xoja BKIIOYACTCS AJICKTPOMArHUTHAsS
mydra YC2 (YCL1 - oTkirouaercs). B mepegade BpamaTebHOTO JABMKCHHS YIaCTBYIOT
napsl 3y04aTeix Kojec Z; u Z,, Z3u Z,4. B HanpaBiieHUu nepeMenieHus moaBUKHOTO y3-
Jla pacIojoKeHbl myTeBbie nepexmouarenu SQ1, SQ2, SQ3 mns huxcaum mMoI0KEHUH.

2.4.Pa3paboTKa BpEMEHHBIX JUarpaMM.

B ucxonnom nomoxenun (uHtepBan 0-1, puc.3) Tospko mepexiodatens SQI1
HAXOJIUTCS BO BKIIFOUEHHOM COCTOSIHHHM - (DHKCAIIHSI MCXOTHOTO TTOJIOXKEHUS (BKITFOUCH-
HOE COCTOSIHHE Ha JAMarpaMMax MOKa3bIBa€TCs BHICOKMM YPOBHEM, OTKIIFOUEHHOE- HU3-
kuM). [lpu Haxkatum Ha kHOMKYy SB1 «Ilyck» mpou3BOAWTCS BKIIOYEHHE KOHTAKTOpa
KM1,  nBurarenb HauMHAeT BpalleHWE B TNPSIMOM HampaBlieHUH (MPUUHMHHO-
CJIECTBEHHBIEC CBSI3M HA JUArpaMMeE YKa3aHbl U3BMIIMCTON TOHKOMW JINHUEW CO CTPEIIKOU
Ha KoHIIe). OMHOBPEMEHHO BKJIHOYaeTcs dekTpomarautHas mydra YCL s obecniede-
Hus bII.



45

SB1 1

SQ1 7L| I

saz| | -/
ses| ) /|
BuicTon / \ / I \
|

e ] \

S e T

ve2 — |

KT1 | | H | | o

0 1 2 3 5 6

I

Puc.3. BpemeHHaa gnarpamma

CpabarbiBanue SQ2 (MomeHT 2) BbI3bIBaeT oTKIr0UeHHEe MyQpThl YCI1 u BKIitoue-
Hue YC2. JlanpHel1ee IBUKEHUE OCYIIECTBISAETCS CO CKOPOocThio PX.

B moment Bpemenu 3 cpabarbiBanue SQ3 otkimouaer KM1 u YC2 (nBuxeHue
npekpaniaercs). OTHOBPEMEHHO MPOUCXOIUT BKIItoueHue pese Bpemenu KT1.

[To mpomecTBUM BpEeMEHH BBICTOSI Pelie BPEMEHHM BbIpabaThiBaeT curHai «BbI-
cToit» (MoMmeHT 4), kotopbiii BkiItouaer KM2 (oOpatHoe nepemenienue) u mypry YC1
it 3apanus ckopoctu BII. OngHoBpeMenHo npoucxoaut otkimoueHue KT1 nis ee Bo3-
BpaTa B UCXOAHOE cocTosinue. OTKIIIOUeHHE MyTeBOro nepexitovarens SQ2 B MOMEHT
BPEMEHHU 5 HE BBI3BIBACT KAKUX-IN00 N3MEHEHHI B pab0OTE aBTOMATU3MPOBAHHOTO Y371,

[Ipu noCTHXKEHUM HAYAJIBHOTO TOJIOKEHUSI (MOMEHT 5) MPOUCXOAUT cpabaThiBa-
are SQL, uro BireueT 3a codoi orkimoueHne KM2 u YCI.

[uki MoXxeT ObITh MOBTOPEH HaXKaTHEM KHOTKU «ITyck».

2.5. PazpaboTka mpUHITUITHATLHOMN JIEKTPUIECKOU CXEMEI.

Konrtaktop KM1 ocyiecTBisieT npsAMoe BKIIOUECHUE JABUTATENS TOIBHXKHOTO Y3-
na. [Toaromy kHOTKy «Ilyck» SB1 coemmnsiem mocienoBaTeabHO C KAaTyIIKOW KOHTaK-
topa KM1. Tak kak ABM>KEHHUE JOJIKHO MPOJIOJKATHCS M TTOCIIE MPEKPAIIeHUs] HaXKaTHs
Ha KHOMKY SB1, myHTupyem KHOMNKY 3ambikaroiuM kontaktoM KM 1.1 (puc.4a).

ITpu cpabareiBanuun KM1 ero riaBubie koHTakThl KM 1.4 moakiroyaroT 1BUTaTeIb
M1 nHa mpsmoe Bpamenue (puc.40). OMHOBPEMEHHO JOJKHA CpabaThIBaTh AJIEKTPO-
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marautHag my(dra YCI1. [losTomy B 11enb €€ MUTaHUS YCTaHABIMBAEM OJIOKMPOBOYHBIM
koHTakT KM3.1.

[Ipu cpabatbiBaHuu MyTeBOro mnepekiarodarens SQ2 mpoucxoAuT cMeHa CKOpO-
creit nepemenienus ¢ bII na PX. 1o ocymiecTBisiercs myTeM pa3MelieHuss HOpMaabHO-
ro 3aMkHyTOoro konrakta SQ2.1 B nens nutanus snektpomarautHor mydter YCI1, a
HOPMaJILHOT'O Pa30MKHYTOIO - B 1ienb uTanus Y C2.

B kpaitHem neBoM mosokeHUU cpabaTbiBaHuE BbIKIIOUYaTeNnss SQ3 MOKHO Tpo-
W3BECTH OCTaHOB ABUTaTENs U BKItoueHue pene Bpemenu KT1 nnst peanuzanuu BhICTOS.
JI7st 5TOTO HOPMAJIBHO 3aMKHYTHIA KOHTAaKT SQ3 momeniaeM B 1N TUTAHUS KATYIIKA
koHTakTopa KM1, a HOpManbHO pa30OMKHYThIM KOHTAKT - B II€Mb MUTAHUS KATYIIKU pe-
ne Bpemenu KT1.

HopmanbHo pazomMkHyThIM KOHTAKT pesie Bpemenu KT1.1 momernien B uens nura-
Hus KaTymku koHtakropa KM2. Ilpu ero cpabaTsiBaHuM MO MPOIIECTBUN BPEMEHU BbI-
cTost 1ienb nutanus karymku KM?2 3amkHercs. JIBuratenb M1 mocpeacTBOM TJIaBHBIX
koHTakToB KM?2.4 BKIItOUaeTcsi Ha 0OpaTHOE BpallleHrue MyTeM CMEHbI o4epeHoCcTH (a3
MUTAIOIIETO HAMPSIKEHUS.

Tak kak ABMXKEHHE OJDKHO MPOAODKATHCA M TOCJHE pPa3MbIKAHMUS KOHTAKTa
KT1.1 (pa3mbikanue mnpouzoiaer npu oOecrounBanuu katymku KT1 koHTakTOM
SQ3.2), ro xonrakt KT1.1 myHTHpyeM 3aMbIkarormmuM KoHTakToM KM2.1.

OOparHoe mnepeMelieHrne JOJDKHO MPOU3BOAUTHECS co ckopocThio BII. Tloatomy
koHTakT KM2.3 BkitoueH napasuienbHo KOHTakTy KM 1.3 B nenu nurtanus 3nexkrpomar-
HutHo MydT1hl YCL. JleiicTBrue nepeximouarens SQ2 nmpu oOpaTHOM NEpEeMEIICHUN HE
JIOJKHO BBI3BIBaTh M3MEHEHMsI cKopocTu. [losTomy kontakt KM2.3 myHTHpYyeT KOH-
TakThl SQ2.

[Tpu noCTHXKEHUH TePeMEeIaloIUMCsl OPraHOM HCXOHOTO TOJIOKEHHUs KaTyIlKa
KM2 pomxHa OTKIIIOUHUTHCS, BBI3bIBAsI OCTAHOB JBHUTATENs. JTO JOCTUTAETCS IMyTeM
pa3memienust KoHTakToB SQ1 B 1ienb nmutanust KM?2.

Tak kxak nurarenb M1 paboTaer B peBEpCMBHOM pPEKUME M YIpPaBISETCA C IO-
MOIIBIO ABYX KOHTAKTOPOB, OJTHOBPEMEHHOE BKJIIOYCHHE KOTOPBIX HE JOIMYCTHUMO, TO B
1EeMb MUTAaHUS OJHOTO KOHTAKTOpPa BBOJIUM Pa3MbIKAIOIIUE KOHTAKTHI IPYroro KOHTaK-
Topa - KM2.2 u KM1.2.
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Jliis mpenoTBpalleHrs aBapuiHBIX CUTYalluii HEOOXO0IUMO MPEAYCMOTPETh B
cxeMme KHOIKy «Ctom» SB2, pacnioniokeHHy!0 B LIeNU NUTaHus Beel cxemsl. [loaTomy
ee HaKaTue 00eCIeUNT OTKIIOUEHHE BCEX IJEKTPUUECKHUX alapaToB CXEMBbI.

3. O0beKTHI HCCIe0BAHUA, 000PYI0BAHNE, MATEPHUAJIbI U HATJISIAHBIE IMOCO-
ous;

JIaboparopHast paboTa MPOBOAUTCS HA CTEHJE, HA KOTOPOM YCTAHOBJICHBI IIAKET-
HBII BBIKJIIOYATENb C MHAMKAIIMEN HAIMYWS HANpSKEHUs] Ha CTEHJE, NPEIOXPAHUTEH,
JIBa KOHTaKTOpa, pejie BPEMEHH, KHONIKH, NOJIBUKHON MEXaHU3M C JABUIATEJIEM, TPEMs
MyTEBBIMU MEPEKII0YATEeNIIMA U aBTOMAaTHUYECKOM KOPOOKOH CKOPOCTEH, MMEIOIIEH JBE
AJIEKTPOMAarHuTHele MyQThl. KHOIKHM, KOHTAKTOPHI U pEJI€ BPEMEHU 3aKPBIThl KOKYXOM
u3 miekcuriaca. Ha nepenHei creHke K0XKyxa UMEIOTCS IITENCENbHbBIE THE3a, K KOTO-
PBIM MTOAKIFOYEHBI BCE BBIBOJBI KAXKIOT0 3JIEKTPUUECKOTO arapara.

KoHTakThl MyTeBBIX MEPEKIIOYATENCH U SIEKTPOMArHUTHBIX MYy(T BBIBEJICHBI Ha
CTEH]I ¥ 3aKPBIThl KO)KYXOM U3 IIJIEKCUTJIaca.

DNeKTpuYecKHe LENu MOHTHUPYIOT C MOMOIIbI0 TMOKHUX 3JEKTPUUYECKUX MPOBOA-
HUKOB, Ha KOHIIAX KOTOPBIX UMEIOTCS IUTEICENs Il COEAMHEHUSI C THE3AaMU AJIEKTpU-
YECKHX aIllapaToB.

ITpu BbINIONIHEHNH PaOOTHI UCIIOJIB3YETCS NepeMeHHoe HanpsikeHue 220 B.

[Tocne o3HAKOMJIEHUSI C TEOPETUYECKUMHU CBEJECHUSMH MPOU3BOJAUTCS pa3zpaboTka
MPUHIUIUATIBHON 3JIEKTPUUYECKON CXeMbl aBTOMATH3allMU pab0Yero IuKiIa COIIacHO
MOJIyYeHHOMY BapUaHTY 3aJ]aHus U B COOTBETCTBUU € MyHKTamu 2.1... 2.5.

[Tocne mpoBepku TpenojaBaTesieM MPaBUIBHOCTH pa3padOTaHHOW CXEMBbI IMpH-
CTYIAIOT K €€ MOHTaXXy Ha JIJA0OpPATOPHOM CTEH/JIE.

BHUMAHUE. Cxema, npencraBieHHas Ha puc.40, npeaBapuTeIbHO CMOHTHPO-
BaHa, AJIEKTPOMArHUTHbIE My(ThI OJTHUM CBOMM BBIBOJIOM UMEIOT COCIMHEHHUE C OOITUM
MPOBOJOM MTOCTOSTHHOTO HAIIPSIKECHHUS.

[Tocne mpoBepKH CO CTOPOHBI TMpenojaBaressi MPaBWIBHOCTH MOHTa)Xa CXEMBI
OCYULIECTBJISIIOT €€ MyCK U KOHTPOJIb BBIIIOJIHEHUS 33JJaHHOTO pab0Yero HUKIIa.



4. 3ananue Ha padoty (paGouee 3a1aHue).
Tabmuma 1.
BapuanTsl 3aianuii 115 pa3paboTKH U UCCIIEIOBAHUS
CXEeM aBTOMAaTH3alNK PabOYNX ITUKIIOB

Bapuant PaGounii nukn Bapuanrt PaGounii nukmn
> N
1 . . 13 - . !
2 ] - 14 S i
3 . - 15 L

5 17 .
. - | .
6 . 18 . :
- —————«-I———————-»
7 . ' 19 .
»| > >
8 ' 20 . '
I o o B
9 . 21 -
> ‘I > .
10 . ' 22 I
- > > >
11 ' 23 I .

12 . . ' 24
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5. Xox pa6oThI (MOPAA0OK BHINOJHEHHSI PA00ThI);

[Tocne 03HaKOMJIEHUSI C TEOPETUUECKUMH CBEAEHUSMH MPOU3BOIUTCS pa3paboTKa
NPUHIUIIAATIEHON 3JEKTPUYECKON CXEeMbl aBTOMATH3alUU paboYero IHKJIa COIJIACHO
NOJIy4eHHOMY BapUaHTy 3aJaHus U B COOTBETCTBUU € MyHKTaMu 2.1... 2.5.

[Tocne mpoBepku MpernojaBaTeseM MPaBUIBHOCTU pa3pabOTaHHON CXEMBbI MpH-
CTYMNAIOT K €€ MOHTaXy Ha JIa0OpaTOPHOM CTEHJIE.

BHUMAHMUE. Cxema, npencraBieHHas Ha puc.40, npeaBapuTeIbHO CMOHTHPO-
BaHa, 3JIEKTPOMArHUTHBIE My(PThI OJHUM CBOUM BBIBOJIOM UMEIOT COEIMHEHUE C OOIINM
MIPOBOJOM MOCTOSIHHOT'O HAIIPSIYKEHHUS.

Ilocne mpoBepkH €O CTOPOHBI NPENOAABATEINS NMPABUIBHOCTH MOHTAXa CXEMBI
OCYUIIECTBJISIIOT €€ MyCK U KOHTPOJIb BBITTOJIHEHUS 33JJAHHOT0 paboyero 1uKIia.

6. Conep:xaHue 0TYETA;

OtueT 1o 1abopaTopHOM paboTe JOHKEH COCPIKATh:

-yCIIOBHOE M300paKEeHHE 3aJaHHOTO BapHaHTa pad0ovyero MUKJIa U €ro ONMCaHKE;

-IIepeUeHb 3JCKTPUYCCKON ammapaTypbl C IMOSCHCHHEM Ha3HAYCHUS KaXJIOTo
AIIEKTPHUYECKOTO aIlapara,

-KMHEMAaTHUYECKYI0 CXeMY aBTOMAaTU3WPOBAHHOTO Y3JIa;

-BpEMEHHYIO JIHarpaMMYy,

-IPUHIIMITHATBHYO 3JICKTPUICCKYIO CXEMY.

7. CHMCOK HCNO0JIb30BAHHBIX HCTOYHHKOB.

1. Muxaitnos O.I1., CokonoB B.E. DnekTpuueckue annapaTthbl U CpeJcTBa aBToMa-
THU3auu. - M.. MammHocTtpoenue, 1982. - 183 c.

2. Xapmuzomenor U.B., Xapuzomenos I'.1. DnextpooOopynoBaHue CTAHKOB U aB-
TOMAaTU3WPOBAHHBIX JUHUM. - M.. MammHocTtpoenue, 1987. - 224 c.

3. 'OCTsr: 2.710-81., 2.755-74., 2.756-76.
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JlaGopaTtopnas paGora Ne6

«M3ydyeHne cxemMbl yIPaBJICHHUSA NATPOHOM»
Ieab padoThI: N3y4eHUE CXEMBI YIIPABIICHUS IATPOHOM.
Ilnan padoTsi:
1. U3yuute cxemy ympasieHus natpoHoM ctanka 16K20T1, onpenenuts €€ 0CHOB-
HBIE 3JIEMEHTHI U UX Ha3HAUYCHHUE.
2. Onucath paboTy cxembl ympasiieHus natpoHom ctanka 16K20T1 mpu momaue
koMman[ «Kymauku k nentpy» u «Kymnaduky oT HeHTpay.
BbinosineHue padoThbl.
Cxema ynpasnenus natrpoHoM ctaika 16K20T1 npuBenena na pucynke 2.1
3aKUM U pa3kUM NaTpoHa (OTBOJ U MOJBOJ KYJIAYKOB) OCYLIECTBIISIIOTCSI COOT-
BETCTBYIOIIMMH nefarsaMu. 1IpoxoxkaeHne cursaia oT IeJaiyd BO3MOKHO TOJBKO IIPU
OTKJIKOYEHHOM MmuHjaene. CUrHalbl NEefalyd MNPOXONAT 4Yepe3 JJIEKTPOaBTOMATHUKY
cranka win YIIY u BKIIOYAIOT KOHTAaKTOpbl MU JIBUraTelb NAaTpPOHAa B BbIOPAHHOM
HanpasyieHuu. [IpaBuibHOCTE pabOTHl MATPOHA ONPENEISAETCS NEPEMELIEHUEM B HYX-
HOM HAaIIpaBJICHUU KYJA4KOB NaTtpoHa. KOHTpoJb yCcunMs 3aKMMa IaTpoHa OCYLIECTB-
JISI€TCS KOHLIEBBIM BBIKJIFOYATEIIEM.

Pabora cxeMpl YIIPpABJICHWA IMATPOHOM ITPpH IMOoAa4Y€ KOMAHABI «KVJ'Ia‘{KI/I K ITICH-

B uens ynpaBiieHHs TaTpPOHOM BXOJUT MHOTOMO3HMIIMOHHBIN IMEpEeKIYaTeh
SA3.1, ¢ moMOIIBbIO KOTOPOT'O BEIOMPAETCS PEXXUM yIIpaBlIeHHUs KyJadykoB natpoHa. [Ipu
yCTaHOBKE TIEpeKIIrouatTesi B mojoxkenue 1 umm 3 paspemaercs nmwkenne «Kymnadku k
HeHTpy». TOK MpoXoauT yepe3 HoOpMaIbHO 3aMKHYTHIN KOHTAKT TersioBoro pene KK6.2,
yepe3 HOPMaIbHO 3aMKHYTHINH KOHTakT pene KV4, koTopoe KOHTPOIUPYET OTKIIOUYCH-
HO€ COCTOSIHHME MMuHAeHd. Jlaiee TOK MpOXoauT depe3 mnenanb SA4, COCTOSAIIYI0 U3
JBYX TEPEKIIYATeNICH, KaXKIbI U3 KOTOPBIX MMEET OJUH HOPMAaJIbHO 3aMKHYTHIH |
OJIMH HOPMAaJbHO Pa30MKHYTHIH KOHTAakThl. [Ipw HakaTUM Ha TeAaslb AJIT OTPAOOTKH

KOMaH/bI ((Kyna‘{KI/I K OHCHTPY>» HOPMAJIBHO
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3aMKHYTBHIM KOHTAKT 3 Pa3MbIKAETCs, @ HOPMaJbHO Pa30MKHYTHIM KOHTAKT 4 3aMbIKaeT-
csi. Tok MpOXOIUT uepe3 KOHTAKThI 2 U 4 nepexmouarens SA4, HanpsbKeHHe aBTOMaTH-
ku +24 B nepenaercsa Ha KaTymky npoMmexytounoro pene KV7, oHo cpabarteiBaer. [1pu
TOM HOPMaJbHO PAa30MKHYTHIA KOHTAaKT KV/ 3aMbIKaeTCsl M TOK 4Yepe3 HOPMAJIbHO 3a-
MKHYTBIA KOHTakT KM7 mpotekaeT no katymike myckareias KM6, paccuurannoil Ha mie-
peMeHHBIN TOK U nepemenHoe HanpspkeHue 110 B. Ilyckarens KM6 cpabatsiBaet, ero
IJIaBHBIE KOHTAKTHI, KOMMyTHpytomue 380 B, 3aMbIKarOTCSA M 3JIEKTPOABUTATEb HAYU-
HaeT BpauaThes, BbINONHSSA KoMaHay «Kynauku k nentpy». HopmanbHO 3aMKHYTBIN
Onmox-kKoHTakT myckatenss KM6, BkimtoueHHBIN B 1enb ynpasieHus «Kymauku ot 1eH-
Tpa», pa3MbIKAETCS.

[Ipu npoTexkanuu Toka yepe3 KaTymky pene KV/ BO3HUKAET 3J€KTPOMAarHUTHOE
nose, npu otrkiatoueHun KV/7 MarHUTHOE ToJie 3aTyXaeT, U3MEHsSI CBOE HaIlpaBIICHUE.
Bo3Hukaer BO3MOXXHOCTh JIOKHOTO cpabaTteiBaHus KV/. UTOOBI UCKIIOYUTH 3Ty BO3-
MOKHOCTh mapaienbHo Karymke KV7 craBat nuox VDO, BKIIIOUEHHBIM B 0OpaTHOM
HaIlpaBJICHUU.

Koppektupyromast RC-niemouka Al8, BriroueHHas mapaienbHO KaTyIIKe IMyc-
karenst KM6, yctpansier agdekt «apede3ra KOHTaKTay: B MOJOKHUTEIbHYIO MOTYBOJIHY
HanpsbKeHus eMKocTh C 3apaxkaeTtcs, B OTPUIIATENBHYIO — pa3psiKaeTcsl.

KoHTtponb 3axkuma feTand B NaTPOHE OCYIIECTBISAETCS KOHIIEBBIM BBIKIIIOYATE-
aem SQ12. [Ipu 1OCTAaTOYHOM YCHIIMU 3a)KMMa TIaTpOHA KOHIIEBOW BBRIKIIOUATENh SQ12
3aMBIKAeT LIENb YCTAHOBKM cueTyuka narpoHa. [lpu mpoxoxxaenun 3- 4 UMIYJIbCOB
CUTHAJIa IBUTATENb OTKIIFOYAETCS.

Paborta cxembl YIIPAaBJICHHUA ITATPOHOM IIPHU 1104a49C KOMaHIbI «KVJ'Ia‘-IKI/I OT IICH-

Tpa».

[Ipu ycranoBke nepexirouarens SA3.1 B monoxenue 4 pa3zpemiaercs: TBUKEHUE
«Kynauku ot nentpa». Tok npoxomut yepe3 auon VD7, HopManbHO 3aMKHYTBII KOH-
TakT TerioBoro pene KK6.2, yepe3 HopMmalibHO 3aMKHYTBINH KOHTAaKT pene KV4, kotopoe

KOHTPOJHUPYCT OTKIHOYCHHOC COCTOAHUC IIITWMHACIIA. I[EU'ICC TOK IIPOXOAUT 4YCpPE3 IIC-
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nanb SA4. Ilpu HaxaTuu Ha menaib Ui oTpadOTKH KoMaHabl «Kymauku ot meHTpay
HOpPMAaJIbHO Pa30MKHYTHIM KOHTAKT 1 3aMbIKaeTCs, @ HOPMAJIbHO 3aMKHYTHIN KOHTaKT 2
pa3MbikaeTcs. Tok mpoxoauT dyepe3 KoHTakThl 1 u 3 mepekmouarens SA4, HanpsiKeHUE
aBToMaTuku +24 B mepegaeTcs Ha KaTymiky mpoMmexxytodnoro pene KV6, oo cpabatsi-
BaeT. [Ipu 3TOoM HOpMaIbHO pa3oMKHYTHIM KOHTAaKT KV6 3aMbIkaeTcst U TOK yepe3 HOp-
MaJIbHO 3aMKHYTHIN KOHTakT KM6 mpoTekaer mo karymike myckarens KM7, paccunTtan-
HOI Ha MmepeMeHHbI TOK U nepeMenHoe HanpsbkeHue 110 B. ITyckarens KM7 cpaba-
TBIBAET, €r0 IVIaBHbIE KOHTAKTHI, KoMMyTupyronme 380 B, 3aMbIKatOTCSA U 2JIEKTPOIBU-
raTellb HAUMHAET BpaulaThCs, BBITONHAS KoMaHay «Kynauku ot nenrpa». HopmanbHo
3aMKHYTBIM OJIOK-KOHTaKT myckarenss KM7, BkimtoueHHbIH B 11enb ynpasneHus: «Kymau-
KH K LIEHTPY», Pa3MbIKaeTCSl.

[Tpu mpoTexkanuu Toka uepe3 Karymky peie KV6 Bo3HUKaeT 31eKTPOMarHUTHOE
nosie, pu otkimoueHnn KV6 marHuTHOe moje 3aTyxaeT, U3MEHSsl CBOE HalpaBliCHHUE.
Bo3aukaeT BO3MOXKXHOCTH JI0’KHOTO cpabathiBanusi KV6. UToObI MCKIIOUUTH ATy BO3-
MOXXHOCTh TMapajuienbHo Karymke KV6 craBar guom VD5, BkItoueHHBINH B 0OpaTHOM
HaIlpaBJICHUU.

Koppektupyromass RC-niemouka Al9, BriroueHHas mapajieNbHO KaTyIIKE IMyc-
karenss KM7, yctpansieT a@dekT «apede3ra KOHTaKTay: B MOJOKUTEIbHYIO TOJIYBOJIHY
HanpsbkeHus eMKocTh C 3apaxkaeTcsi, B OTpULIATEIbHYIO — pa3psKaeTCsl.

BriBoa.

B pesynprar mpoaenaHHOM pabOThl HU3YUYWIM CXEMY YIPABICHHUS MaTPOHOM
crtanka 16K20T1, onpenenunu e€ OCHOBHBIE 3JIEMEHThI U UX HAa3HAUYECHUE; OMUCAIHU pa-

00Ty cxembl ipu nogaue komanj «Kymnauku k neHTpy» u «Kynadku ot ueHTpay.
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«M3y4yeHne cxemMbl yIIpaBJIeHUS MTHHOJIbIO»
eab padoThl: U3yuyeHUE CXEMBI YIIPABJICHUS TUHOJIBIO.
Ilnan padoTsi:
1. N3yuute cxemy ynpasieHus nuHOIb0 ctaHka 16K20T1, onpenenuts €€ OCHOB-
HBIE 3JIEMEHTHI U UX Ha3HAUYCHHUE.
2. Omnmucath paboTy cxembl yrpasieHus nuHoispto ctanka 16K20T1 npu mogsozae u
OTBOJI€ MUHOJIH.
Bbinosinenue padoThbl.
Cxema ynpapienus nuHoJibto cranka 16K20T1 npuBenena Ha pucynke 3.1

Pabora cxeMbl YIIpABJICHUA TOABOAA ITMHOJIN.

B uens ynpaBieHUss MUHOJBIO BXOJUT MHOTOMO3UIMOHHBIN MEPEeKIOYaTENb
SA3.3, ¢ TOMOIIBI0O KOTOPOTO0 BHIOMpPAETCS PEKUM YIpaBJIeHUs MUHOJbI. [Ipu ycra-
HOBKE MEepeKIItouaTessi B MOJOKEHHE 2 pa3pelaeTcs MoJABOJ MUHOJIU. TOK MpoXoauT
yepe3 HOpMaJIbHO 3aMKHYTBIM KOHTaKT TerioBoro peine KK3.2, yepe3 HopmaibHO 3a-
MKHYTBIN KOHTaKT pesie KV4, KoTopoe KOHTPOJIIMPYET OTKIIOUEHHOE COCTOSIHUE LITUH-
nensi. Jlanee TOK MpOXOAMT uepes nenanb SAD, COCTOAILYIO U3 JIBYX MEpeKIrovaTeliei,
KQKJbII U3 KOTOPBIX MMEET OJUH HOPMAJIbHO 3aMKHYTBHIM M OJWH HOPMAaJbHO Pa3o-
MKHYTBIN KOHTaKThl. [Ipy Ha)kaTuu Ha menanb AJs MOABOJIa MMHOIM HOPMAJIbHO Pa3o-
MKHYTBI KOHTaKT 3 3aMBIKAETCSl, & HOPMAJIbHO 3aMKHYTBIH KOHTaKT 4 pa3MBIKAETCH.
Tox mpoxoauT yepe3 KOHTAkThl 1 u 3 mepexmtoyatenss SAS, HaMpsKEHUE aBTOMATUKHU
+24 B mepenaercst Ha Kartymiky npomexytodHoro pene KV2, ono cpabateiBaet. [Ipu
TOM HOPMaJbHO Pa30MKHYTHIN KOHTAaKT KV2 3aMbIKaeTcsi M TOK Yyepe3 HOPMAJIbHO 3a-
MKHYTBIN KOHTakT KM9 nipoTekaer no katymike myckarenss KM8, paccuntanHoii Ha 1ie-
peMeHHbIN TOK U nepemeHHoe Hamnpspbkenue 110 B. Ilyckarens KM8 cpabatbiBaer, ero
IJIaBHBIE KOHTAKThI, KoMMyTupytomue 380 B, 3aMbIkatoTCs U 3JIEKTPOABUTATENh HAUU-
HAET BPAIAThCS, OCYIIECTBIISISA MOABOA MUHOIM. HopManbHO 3aMKHYTHIN OJIOK-KOHTAKT

nyckaresnss KM8, BkiItoueHHBIH B 11eTh OTBOJIa TUHOJIH, PA3MBIKACTCSI.
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[Ipu mpoTekanuu Toka yepe3 Karyuky peie KV2 Bo3HHUKaeT 3JIeKTpOMarHuT-
Hoe mosie, mpu oTKIroueHnn KV2 mMarHuTHOe mojie 3aTyxaeT, U3MEHss CBO€ HarpabJie-
Hue. Bo3HukaeT BO3MOXKHOCTH JIOKHOTO cpabaTteiBanust KV2. UToObI HCKIIOYUTH 3Ty
BO3MOYKHOCTH TlapautenbHo karymke KV2 crassat quon VD9, BirtoueHHBIN B 00paTHOM
HaIpaBIICHUU.

Koppektupyromas RC-nenouka A21, BkiItoueHHas MapajiebHO KAaTyIIKE IMyc-
karenst KM8, ycrpansier agdext «apede3ra KOHTaKkTay: B MOJIOKHUTEIbHYIO MOITYBOJIHY
HanpspKeHus eMKocTh C 3apaxkaeTrcs, B OTPUIATENBHYIO — pa3psiKaeTcs.

KouTposnp 3akuMa netaind TUHOJBI0O M JOCTHXKEHUS €10 KPAWHEro MOJIO0XKEHUS
OCYIIECTBIISETCS KOHIIEBBIME BBIKITFOUaTessiMu SQ13 u SQ14.

Pabora cxeMbl YIIPaBJICHHUA OTBOAA ITMHOJIN.

Pabota cxembl ynpaBieHus: 0TBOJA MUHOJIN aHAJIOTUYHA pabOTe CXEMbl yIpaB-
JeHus NoJ1BoJa NuHoJU. [Ipu ycTaHOBKE MepeKiIrovaresis B MOJ0KEHUE  pa3peniaeTcs
OTBOJI MUHOJHU. TOK MPOXOIUT Yepe3 HOPMAJIbHO 3aMKHYTHI KOHTAKT TEIJIOBOTO peiie
KK3.2, gepe3 HOpMaIIbHO 3aMKHYTHIN KOHTakT pene KV4, koTopoe KOHTPOIHPYET OT-
KIJIFOUEHHOE COCTOsSIHME InuHaeNs. [Ipu Haxxatuu Ha nenanp JAJig OTBOAA MHUHOJIU HOP-
MaJbHO 3aMKHYTBHIM KOHTakT 1 pa3MbIkaeTcs, a HOPMAJIbHO Pa30MKHYTBIM KOHTaKT 2
3aMbIkaeTcs. TOK MpOXOAUT uepe3 KOHTaKTHl 2 U 4 mepexirouarens SAS, HampsokeHHe
aBTomMaTuku +24 B nepenaercs Ha katymky npoMexxytouHoro pene KV1, ono cpadatel-
Baet. [Ipu aToM HOpMabHO pa3oMKHYThIM KOHTAKT KV1 3aMmblkaeTcst U TOK yepe3 Hop-
MaJbHO 3aMKHYTHIN KOoHTakT KM8 mpoTtekaer mo karymike myckarens KM9, paccuntan-
HOW Ha EpEeMEHHbIN TOK U nepemenHoe Hanpspkenue 110 B. Ilyckatens KM9 cpala-
TBIBAET, €r0 IVIaBHbIE KOHTAKTHI, KoMMyTupyronme 380 B, 3aMbIKatOTCSA U 2JIEKTPOJIBU-
raTellb HauYMHAeT BpalaThCs, OCYUIECTBISAS OTBOJA MUHOIU. HopManbHO 3aMKHYTBHIN
OmoK-KOHTAKT myckaresnss KM9, BKIrOUeHHBIH B e MMOBO/IA MUHOJIU, Pa3MBIKACTCS.
[Tpu nporekanuu Toka uyepe3 kaTyuky pene KV1 Bo3HUKAET 371eKTpOMarHuTHOE MoJe,
npu otkimroueHnr KV1 marautHoe nose 3aTyxaeT, U3MEeHssl CBoe HanpasiieHue. Bo3Hu-

KaeT BO3MOXKHOCTb JIO’)KHOTO cpadaTeiBaHusi KV1. UTOOBI HCKITFOUHUTH 3Ty BO3MOKHOCTb
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napauiensHo katymke KV1 crasar aguon VD10, BkiroueHHbIN B 00paTHOM HampasJie-
HUMU.

Koppektupyromas RC-nenouka A22, BkiitoueHHas MapajielbHO KaTyIIKe ITyc-
karenst KM9, ycerpansier agdekt «apede3ra KOHTaKTay: B MOJIOKHUTEIbHYIO MOIYBOJIHY
HanpsbKeHus eMKocTh C 3apaxkaeTtcs, B OTPULIATEIbHYIO — pa3psiKaeTCsl.

KOHTpoJIb TOCTHKEHUSI TMHOJIBIO KPAMHETO IMOJIOKEHHS OCYLIECTBISAETCS KOH-
1eBbIMH BEIKITFOUaTe M SQ13 u SQ14.

BeiBOA.

B pesynbrare mponenaHHOW pabOThl M3YUYMJIM CXEMY YIPABJICHUS MHHOJIBIO
cranka 16K20T1: onpeaenunu €€ OCHOBHBIE 2JIEMEHTHI M UX HAa3HAYCHUE; ONIUCAIM pa-

00Ty CXeMBbI ynpaBiaeHUs MUHOIBIO cTanka 16K20T1 npu moaBoAe M OTBOAC MUHOJH.
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«/3yuyenue cxeMbl yIpaBJeHUs] aBTOMATHYECKOM pe3leIep KK

Heab padoThl: U3YYUTH CXEMY YIPABICHUS aBTOMATHUECKOUN pe3leIePiKKH.

Ilnan padorsi:

1. U3yuute cxeMy ymnpaBlIeHHs aBTOMAaTHYECKOW pe3uenepkku cranka 16K20T1,
OTIPEIeTTUTh €€ OCHOBHBIC PJIEMEHTHI M X HA3HAYCHHE.

2. Ommcath pabOTy CXEMBl YIPABJICHHUS ABTOMATUYECKOW PE3IENCPKKH CTaHKa
16K20TT.

Bbinosinenue padoThbl.

Cxema yrpaBieHUsl aBTOMaTHYECKOM pesneaepkku cranka 16K20T1 npusenena
Ha pucyHke 4.1.

Ha nynere UITY BBOAMTCS KOMaH1a oTpadoTku pyHkiuu 7. [Ipu BeIxoae HEOO-
xouMbIx curHanoB ¢ UITY o 3amene nnctpymenTa no ¢yHkuuu 7 B miiate ynpaBieHUs
dbopmupyeTcsi curHai Ha nouck uHcTpymeHTa. C Bbixoja B26 BBIXOJIUT TOK, POTEKa-
IOIUN TI0 HOpMaJIbHO 3aMKHYTOMY KOoHTakTy KM5 u kartymiky myckarens KM4. I'nag-
Hble KOHTakThl myckatenss KM4, kommytupyromue 380 B, 3ambIkaioTCs U JIBUTaTeib
HAaYMHAET BpamaThes. [[poncxoaut moBopoT pe3lieiep KU Ha Yo J0 COBNAJEHUS 1MO-
3UIMU PE3LEACPKKU C TO3MIMEH, peryaupyeMon JaT4uKOM IMoJjoxkeHus. B marte
ynpasienus yepe3 KoHTakT A20 dopmupyercs curHan COBNaJEHUs MO3UIIUM, KOTOPBIN
3amnpeniaer npoxoxaeHue curnana «llouck uHCcTpyMeHTa», U GOPMHUPYETCS CUTHANT Ha
«DuKcaluoo UHCTPYMEHTa» (BbIXOJ B14). J/IBUrarenb HAaUMHAET BPAIIATHCS B MPOTHUBO-
MOJIOKHOM HaIpaBJICHUH, MPOUCXOIUT PEBEPC U 3aKUM pe3lienepxku. OkoHyaHue 3a-
KUMa pe3le/IepKKU KOHTPOJIMPYETCs KOHIIEBBbIM BhIKItouareneM SQ11 u TokoBbIM perne
KAL. B UITY Beimaercst curHai o0 UCIOJHEHUH KOMaHbl HA CMEHY HHCTPYMEHTA (BXO/T
A32 «OtBet 1o T »).

Koppekrupyromnme RC-miemouku Al5 u A16, BKIroueHHBIC TTapauIeIbHO KaTyIIl-
kam myckatenss KM4 u KM5 cootBeTcTBeHHO, ycTpaHsaioT d3h(deKT «apede3ra KOHTaK-

Ta».
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BriBOA.
B pesynbTaTe npoaenaHHON paOOThl U3YUYWIIU CXEMY YIIpaBJIeHHUs aBTOMaTHYe-
ckoil pesuenepxxku cranka 16K20T1: onpenennyin €€ OCHOBHBIC SJIEMEHTHI M MX Ha3Ha-

YCHUC, OIINCaJIn pa60Ty CXCMBEI.
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