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O01mme ykazaHus M0 NMPOBEACHUIO MPAKTHYECKHUX 3aHATHH.

Lenbto mMpakTUYECKUX 3aHATHI MO TEXHUYECKOMY OOCITYKMBAHHUIO M PEMOHTY aBTOMOOWMIIbHBIX
JBUTATENCH SIBISETCS 3aKPEIUICHUE TEOPETUUECKUX 3HAHUH, MOMyYCHHBIX B y4eOHBIX KaOWHETax U B
MIPOLIECCE CAMOCTOSITENIbHOM paboThl ydamuxcs ¢ ydeOHOW mureparypoi. Ilpu BbImomHEHUH
[IPAKTUYECKUX 3aJaHUN OT Yydaluxcsi TpeOyeTcs CaMOCTOSITEIbHOE BBIIIOJHEHUE OIEpaluil 10
pa3zbopke-cOOpKe ABUTaTelei Iocie MpelBapUTENIbHOTO M3YyUEHHUs UX YCTpOicTBa, ocoOeHHOCTEH
paboThI 1 GE30MAaCHBIX METOIOB TPY/1a MO OOIIUM PYKOBOJICTBOM IPENOIaBaTeIIsl.

W3ywast ycTpolicTBO, NpOBOAS JEMOHTa&X W MOHTaX JeTalel, ydauigecss IOJy4yaroT
MepBOHaYallbHbIE IPAKTHUECKHUE HABBIKU MPOBEACHUS orepaluii pa30opku-coopku, perynupoku, TO
U PEMOHTa y4YaTCsl PAlMOHAIBHOMY HCIIOJIB30BAaHUIO WHCTPYMEHTOB, npucnocobienuid. Ilo mepe
BBITIOJTHEHUS 33JJaHU MX YMEHHMsI KaK HCIIOJIHUTENEHW MPAKTUYECKUX 3a/laHuil COBEPLICHCTBYIOTCS,
3aKPEIUISIOTCS. HAaBBIKM MPO(GECCHOHATBLHOTO MPOBEACHHUS Pa300pKU-COOPKU JABHUTATENs], PETYIUPOBKH
TEIUIOBBIX 3a30poB U 1p. [lonydeHHble 3HAHUS TOMOTYT TPAMOTHO OJKCIUTyaTHPOBaTh TEXHUKY,
HaxOJUTh U YCTPAHITh HEHUCIPABHOCTHU, T'PAMOTHO BBIMIOJHATH CJIECAPHO-PEMOHTHBIE PAOOTHI MO
yCTPaHEHHUIO HEUCIIPABHOCTEH, BBHITIOIHATE ONEPAllUU MO PETyIUPOBAHUIO MEXaHU3MOB, oOecreunBast
JOJITCOBEYHOCTH PA0O0THI MAIIMHBI.

BroinmonmHeHuo mpakTHUECKOTro 3afaHusi 1Mo pa3bopke-cOopke nBurarens, ux 1O ©u pemMOHTY
MpEeIUIECTBYET dTall 3aKpPEIUIEHHUs TEOPETHUECKUX 3HAaHUM O JeTalusX. OTOM LeNnu CIIyXKUT
MIPUBEICHHBII UIUTFOCTPATUBHBIN MaTepHall.

Pazbopka-cOopka MexaHW3Ma HY)KHA JJISI TOTO, YTOOBI YBHJIETh, KAK COCIMHEHBI MEKIY COOOU
JIeTalii, KaKk OHU B3aUMOJICHCTBYIOT BO BpeMsl pabOThI.

B uactu 3amanmii mpemycMoTpeHa TOJIBKO YacTU4Has pa30opka MeXaHu3Ma. JTO OTHOCUTCA K TeM
CllydasiM, KOTJa PacIioJIoKeHHE JIeTaleld B MEXaHU3Me XOPOIIO BHAHO U 0e3 MOJHON pa30oopKu WiH
KOI'/1a OJIOOHBIM MEXaHU3M yJalluecs y)Ke pa30upaiy Mpyu BeIIOJIHEHUN IPEIbITyIIUX 3a1aHUM.

[Ipu ocMoTpe CHATBHIX JeTalel C Leiblo MX JAedeKTauuu (BU3yaJlbHOM JUArHOCTMKU Ha HaJM4Me
Ne(PEKTOB) HEOOXOAMMO OIICHHTH COCTOSIHHE TPYIIMXCS IMOBEPXHOCTEH, M3HOC 3yObEB IIECTEpEH,
MOCAIOYHBIX MECT TOJ TMOJIIUIHUKHA, COCTOSIHHE YIUIOTHUTEIBHBIX KOJel, MaHXeT, MPOKIAJIOK,
OTIPENIeTNTh, KaK CMa3bIBAIOTCS JACTalld, HAWTH KaHAIIbI cMa3ku. [Ipu pazbopke HeoObxoaumMo oOpaiiaTh
BHUMaHHE Ha YHCIO PEryJIMPOBOYHBIX TMPOKIAJ0OK U MeCTa UX PaCHOJIOKEHHUS, OJHOBPEMEHHO
U3y4aTh JPyrue MeXaHU3Mbl PEryJIMpPOBAHHUS.

IIpu cOopke mMexaHW3Ma HEOOXOAMMO YYUTBHIBATh, YTO OJHM JIETAIH JIOJDKHBI KPEMUTHCS MPOYHO, a
Jpyrye ¢ He0OXO0AMMBIMU 3a30paMU B COETUHEHMSIX Ui o0ecrieueHus paboThl MEXaHU3MA.

Jl7ia mpoBeieHHUsI MOHTQXKHBIX M PETYIUPOBOYHBIX Pa0OT Kaxaoe y4eOHOE 3BEHO OJIKHO MMETh
HECKOJIbKO KOMILJIEKTOB MHCTPYMEHTOB, a TaKXKe JTOMOJHUTEIbHO MHCTPYMEHTHI U MPUCIOCOOIEHMS,
HEO0OXOIUMBIE IS BHITIOTHEHUS 3aaHHUSL.

Komnnexm uncmpymenmog — 310 HabOP CIEIYIOMIMX UHCTPYMEHTOB:

1. xiroun raeunsie aByctoponnue 8x10; 10 x 12; 12 x 13; 13 x 14; 14 x 17; 17 x 19; 19x22; 22x24;
24x27; 27x30; 32x36 Mmm;

2. xmoun Topuoseie 10; 12; 13; 14; 17; 19; 22 u 24 MM WM KIOYM TOPUOBBIE CO CMEHHBIMHU
TOJIOBKAMH TaKUX K€ Pa3MEpPOB C BOPOTKOM U JTOTIOJHUTEIbHBIM YUIMHUTEIIEM;

3. OTBEPTKH, TTACCATUKHU, KPYTIOTYOIIbI, MOJIOTOK, 3yOHII0, OOPOIOK.

VYyamuecss AOMKHBI YMETh CaMOCTOSITENIbHO BBIOMpAaTh MHCTPYMEHT JUIS MPOBENEHUS KOHKPETHBIX
omepanuii TP BHITIOJHEHUH 3aJaHus, T.e. OHU JOJDKHBI BBIPAaOOTaTh BEPHBINA, TOUHBIM TIa30Mep,
9TOOBI Ha TJa3 0e30MMO0YHO OMpEeAeNsTh pa3Mephbl OONTOB U TaeK, HE MPUMEHSS U3MEPHUTENbHBIN
WHCTPYMEHT.

[IpakTryeckas paboTa BKIIOYAET:

- BBOJIHBIM TEOPETUUECKUI MaTepHall,

- MOJIpOOHOE ONMMCaHNe IPOBEICHUS,

- 3a/1aHUS ¥ BOIIPOCHI JIJIs1 CAMOKOHTPOJISL.

[IpakTuyeckas paboTa Kak BHJI YYEOHOTO 3aHATHS JOJDKHA TPOBOJAMTHCS B  CIIEHUAIBHO
000pynOBaHHBIX y4eOHbIX MacTepckux. DopMbl OpraHu3aluy CTYACHTOB Ha MPaKTUYECKUX paboTax:
TPYIIOBas U UHIUBUIyaJIbHAS.
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[Tpu rpynmnoBoii opme opraHu3aiy 3aHATUH OJJHA U Ta k€ PadoTa BBIMOJIHACTCS TPYIIaMHU 1o 2
- 3 yeyoBeKa.

[Ipu wHAMBHMAyanbHOW (opMe OpraHu3alUM 3aHATHH  KaKIBIH  CTYJEHT  BBINOJHSAET
UHIUBUAYAIBHOE 3aJaHKE.

BrinonHeHUIo mpakTHUECKUX pabdoT MpeIecTBYeT MpoBepKa 3HAHUN O0yJaromMuXcs, UX TEOPETUYECKOM
TOTOBHOCTH.

HNHucTpyKuus nmo npaBuiiaM 1 Mepam 0e30l1aCHOCTH

NPHU NPOBeIeHUH NMPAKTUYECKUX 3aHATHI M0 Mexxaucuunanuapaomy kypey M/IK 01.06
«TexHuuyeckoe 00Cay:KMBAHNE U PEMOHT 3JIEKTPOOOOPYI0BAHUSA U YJIEKTPOHHBIX CHCTEM
aBTOMOOMIISI»

- OJCXKa yJallerocsa J0JIKHa OBITE noz[o6paHa I10 €10 pOCTY, 3aIlpaBJICHAa, pyKaBa 3aCTCIHYTHI. -
BOJIOCBIIOJI?KHBI OBITH 3alllMIICHbI T'OJIOBHBIM y60pOM.

- PYKH yHamerocsa HE TOJIKHBI OBITE 3aMacCJICHBI, YTOOBI OH MOT HAaACKHO YACPKNUBATb HHCTPYMCHT.
- OUMIOAaTh U MBITb PYKHU OCH3MHOM UJIH ANU3CJIbHBIM TOIIJIMBOM 3allpCIICHO.

- pa60qee MCCTO JOJIDKHO COACPIKATHLCA B HUCTOTC U IMOPAAKE, IIPOXOAbI JOJZKHbBI OBITh CBO6OI[HBIMI/I.

- TIPU CHATUU WK pa30OpKe arperaTtoB, B KapTepe KOTOPBIX MOXKET ObITh MAacIoO, OJCTABUTh
BAHHOYKY JUISIETO CIIMBA.

- B CJly4ae Iona/laHus Macia Ha 110JI He00X0AMMO IATHO 3achlaTh OMUIKAMH UM [IECKOM, 1aTh
Macily BIIUTaTbCsA, M, yOpaB 3aChINKY, IPOTEPETh MECTO BETOLIBIO HacyX0. OTpaOOTaHHYIO BETOIIb
yOHUpaTh BXKEIE3HBIN SIIHK C MJIOTHOW KPBIIIKOM.

- II0J1 KOJIeCa MOHTAXKHBIX MEXaHU3MOB HE00XO0IUMO yCTaHABJINBATh IPOTUBOOTKATHBIE KOJIOAKH. -
BCTaBaTbHOI'aMM Ha KoJieca U ipyrue Heyctoiuusble yactu MexanuzMoB 3ATIPEIIIAETCA!

- KpyTJble AeTaiau (Bajibl, MOPIIHU, HUIMHIPHI, THIIB3BI U JIp.) 3allpellaeTcs KiaacTh Ha Kpail crouna.

- HCIIOJIb3YEMBIH 151 pabOThl MHCTPYMEHT JOJKEH OBITh B UICIIPAaBHOM COCTOSIHUU U
COOTBETCTBOBATHONPEIECICHHBIM TPEOOBAHUSM:

- MOJIOTOK JIOJKEH UMETb CJIeTKa BBITYKIIbIH, I1aIK1il, 0€3 3a3yOprH U TpeuuH 00eK; pydka
MOJIOTKA,M3TOTOBJIEHHAS U3 JiepeBa TBEP/I0M MOPO/Ibl, T0JIKHA OBITh HE3aMAaCIIEHHOH, TI1aJIKOM,

0€e3 CyYKOB, paCKIIMHEHHOU;

- 3yOMJI0 HE JIOJPKHO MMETh Ha y/IapHOH MOBEPXHOCTH U OOpOJIKE TPEIIrH, HaKJena MeTaiia,
CKOJIOB,BBIOOMH;

- OTBEpTKA HE J0JKHA UMETh OCTPBIN pabouMii KOHEL, a CTEePKEHb OTBEPTKH JTOJDKEH ObITh
MPSIMBIM, HEIIOTHYTHIM;

- U3MEPUTENbHBIM HHCTPYMEHT JOJDKEH ObITh YMCTBIM, CYXHUM M COZIEPKATHCSI OTJIEIBHO OT
pabo4YeroMHCTPYMEHTA;

- TaeyHbIe KJIIOYH JUIs ONepaliii He00X0AMMO MOA0UPaTh TOYHO MO pa3Mepy. 3anperaercs
M0JIb30BAThCS KIIIOUOM, Y KOTOPOTo T'YOKH HE MapauiesbHbI U B 3€B 3aJI05KE€HBI JIACTHHKHY;

- HE JIONyCKaeTcsl YAJIMHEHUE phluara 3a CYeT UCI0JIb30BaHMsI KyCKa TPYOBbI HIIM APYroro Kiroua;

- IpY OTBOPAYMBAHUU TaeK M (PYTOPOK KperIeHHsI Kojleca HE0OXO0JMMO HCIIOJIb30BaTh CHEIHAIbHbIHN
KJIFOYM3 Habopa MHCTPYMEHTOB (IIJIOTHO HAJIETh €0 Ha raiKy, 3aHATh YCTONYMBOE MOJIOKEHUE,
PAacIIoNIOKUB PYKOSITKY pbluara Tak, YToObl ycuiine OblJI0 HampaBiIeHo K cebe).

- IOMKpaT HeOOXOMMO YCTaHABIMBATh B 0003HAYEHHBIX MecTax. Eciii 0003HaYeHMIT HET, TO
BBIOMPAIOT MeCTO, 0OeceunBalollee yCTOWYMBOE MOJI0KEHUE TTOAHATOr0 000PY/JOBAHUS U arperaTos.
JIOMKpaThl JOJKHBIUMEThH CTOIMOPbI, MEIIAIOIINE BHIXOY BUHTA WJIM PEUKH, KOT/Ia IITOK BBIIBUHYT B
KpalHee IOJIOKEHUE.

- IOBEPXHOCThH I'OJIOBKH IITOKA HE JI0JKHA I0IyCKaTh MpocKaiib3biBaHus. [log nomkpar
MIOJICTABJISIETCS LIMPOKast MpOoYHasi Aocka. JlOMKpaT yCTaHAaBIMBAETCS CTPOrO BEPTUKAIIBHO.

[Tocne noabema equHUIBI 000PYAOBaHUS JUIsSl CTPAXOBKHU O] HEE YCTAaHABJIUBAIOT MOACTABKH.

Kaxnoe pabodee MecTo JOKHO OBITH OCHAIIICHO:

- HCIPAaBHBIM TEXHOJOTHYECKUM 000pyI0BaHUEM, HHCTPYMEHTOM U MPUHAUICKHOCTSIMU;
- TEXHOJIOTHYECKMMH KapTaMHU ¥ HHCTPYKLUSIMU;

- OMHChI0 000PYIOBAHUS M KPATKOW MHCTPYKLUEH 110 MepaM U MpaBUiIaM
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0€30MaCHOCTH MPUBHITIOIHEHUH NPAKTHYECKUX PadoT;

- IPOTUBOIIOKAPHBIMU CPEACTBAMU U MIPABUIAMH UX

npumeHeHnus. Ha pabounx mecrax 3anperieHo:

- paboTaTh CTyIeHTaM, HE MPOIIEAIIUM HHCTPYKTAXK;

- II0JIb30BAThCSl OTKPHITHIM OTHEM;

- BKJIOYATh IPUOOPHI U YyCTAaHOBKH O€3 pa3pelieHus IpenojaBaress;

- XpaHUTb FOPIOYE-CMA304HbIE MaTEPHUAIbI;

- BKJIIOYATh ABUTaTeNN U MPUOOPHI, MUHYS 3aBOJICKME BBHIKITIOUATEIH;

- [I0JIb30BAThCs HEMCIIPABHBIM HHCTPYMEHTOM, 3aBOAHBIMU PYKOSITKAMU;

- IPUMEHSTH STHJIMPOBAHHbIN OCH3MH;

- IIyCKaTh ABUraTelb WM CTEH]Ibl IPU yTEUKe TOILJIMBA WM I'a3a;

- IPOU3BOJIUTH B IOMELIEHUH JIEKTPOTEXHUUECKUE, CBAPOUHBIE U JPYTHE TEIJIOBbIE PEMOHTHBIE
pabotbl.Paboune MecTa JOKHBI COAEPAKATHCSA B UUCTOTE U HOPSIZIKE, IPOXOIbI JOJIKHBI ObITH
CBOOOTHBIMU.

Bce paboune MecTa 1 BEeHTHWIIATOPHI ABUraTeNeil JOKHBI UMETh HHAUBUYalIbHbIE
METAJNINYECKUEOTPaXACHHS U TpadapeTsl ¢ HAANUCAMHU «/[BUraTenp He MMycKaThy.
DeKTPOINPOBO/IbI JOJDKHBI UMETh HAJEKHYI0 3o0isuto. Ha kiieMMax u po3eTkax
HEO0XO0MMO yKa3aThbHAIPSHKEHUE.

Otnenenue 1o TMarHoCTUPOBAHUIO IBUTATENIEH TOJIKHO UMETh HAJIS)KHYIO BEHTHIIALIUIO C
KpaTHOCTBIO 0OMeHa BO3ayxa He MeHee 1:1, JocTarounyro ocBemeHHOCTh padbounx mMecT — 500 JK,
ypOBEHb TPOMKOCTHUIITYMa He Oonee 75 ab.

Kaxmoe pabouee MeCTO JOIKHO UMETh: OTpaKACHUE, pab0oUuyt0 OCHACTKY, TEXHOJIOTHIECKUE
KapTbI,UHCTPYKLIUH U UCIIPaBHBINA MHCTPYMEHT. Ha mocTy nomkeH ObITh NPOTUBOMOXKAPHBIHN IIUT,
YKOMIUIEKTOBAHHBIM COTJIaCHO TUIIOBBIM IpaBUJIaM. Yyallluecs JOMYCKAITCs K
paboTaM TOJIBKO MOCIIE IEPBUYHOTO HHCTPYKTaXa Ha pabodyeM MecTe.

VY cTaHOBKY U IPUOOPHI C 3JEKTPONUTAHUEM OT CETU JAOKHBI UMETh 001Iee 3a3eMIICHUE, a
pabourieBUraTeNId — BbIBOJIbI OTPa0OTABIINX ra30B B aTMOc(epy yepes crielnanbHbIe
TITYLIUTEIH.

[IpakTryeckue paboThl MPOBOIATCS JUISl SKCIIEPUMEHTAIBHOM IPOBEPKU TEOPETHUECKOTO
Kypca, U3JI0’KEHHOT0 Ha JIEKIIHAX U IPAKTUUYECKUX 3aHATUSAX WIN U3YYEHHOTO yYalllUMHCS
camocTrosTenbHOo. Ha nabopaTopHbIX paboTax oTpabaThIBAlOTCS METOIUKU
AKCIIEPUMEHTAJIbHBIX HCCIIE0BAaHNN U TEXHUKAOBJIAI€HU METOJaMU U3MEPEHU.

ITpu BeIMoIHEHNH 1a00PATOPHBIX PabOT CIENYET CTPOro COOI0IaTh TEXHUKY 0€301MacCHOCTH
(TB), ckoTOpOI1 TOMAKEH 03HAKOMUTHCS KaXAbli ydamuiics moJ pocnuck. TpedoBanus no Th
U3JI0KEHBI B UHCTPYKIMSX, HAXOSAIIUXCS B JIAOOPaTOpUHU U 0POPMIICHHBIX Ha CTEHaX.
VYuyamuecs, He MpoUIeININe HHCTPYKTaX MO TEXHUKE 0€3011aCHOCTH, K J1a00paTOPHBIM
3aHATHUSM HE JOIyCKAKTCS.

[Ipy HapyuieHUM MpaBWJI TEXHUKU OE30MACHOCTH YYAIMHCS HE JOMYCKAeTcsl K IMOCIETYIOIIUM
3aHATUAM, auHpopManus o HapyumeHun Th noBoauTcs 10 aAMMHUCTpALMM Kojuiemxka. IIoBTopHBIi
JOTIYCK K BBIIOJIHEHHIO paboOT ydamuiics MOJy4yaeT MOocjie HOBOIO HMHCTPYKTa)ka IO TEXHHUKE
0€30MaCHOCTH.

K oTueram no npaktuueckum paboTam MPeabsABISIOTCA CIeIyIoIe TpeOOBaHUS.
1. PaGoTa BBINOJIHAETCS aKKYpaTHO 0€3 MOMapOK U MCIIPaBJICHUH MacTOM WM B KOMIIBIOTEPHOM BapHaHTe.
2. OT4eT JOJKEH CONEPKATh:
- Ha3BaHUe paboTHI;
- IIeJIb paboTHI;
- IOPAZIOK BBITOJIHEHHS paboOTHI;
- YEpTEXH, CXEMbI, IMArPaAMMBbI, TaOJIHIIbI;
- BBIBOJIbI M PE3YJIbTATHI MO BHIMOJIHEHUIO MPAKTUYECKOH paboThI.
VYyamuiics B 0T4€TE JOHKEH OTBETUTH Ha BCE KOHTPOJIBHBIE BOIIPOCHI.

Ha npaxTtuueckyro paboty oTBoauTcs 2 yaca no rpaduky. Eciau cTyeHT He ycreln BBIITOTHUTD
Ja00paTOpHYIO pabOTy B yKa3aHHOE BPEMs, €My CJIEAYeT 3aKOHUYUTh padOTy BO BHEYPOUHOE BpeMs B
MPUCYTCTBUH MacTepa MPOU3BOACTBEHHOTO O0yUECHHUS.

ITocne BbIMONMHEHUS MPAKTUUECKOW pabOThl ydaIluicsl OTYUTHIBAETCS MEpe]] MPENoJaBaTeIeM O
pe3yabTaTax SKCIEePUMEHTAIBHBIX UCCIe10BaHul. JJoma yyamuiicst opopmisieT paboTy u
3alMIIAET e HAaCIeyIoEM 3aHATUH Mepe]l BBIIIOJHEHHEM HOBOM paboThl. PaboTa cunraercs
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3aYTEHHOM, €CIIM B HEMl COOII0IeHBI Bce TpeOOBaHUS K €€ 0(hOpPMIICHUIO M HET 3aMEYaHHUiA 110 e
BBIBOJIAM.

[Tocne BbIMONMHEHUS BCeX pabOT ydaluiicsl OIy4YaeT O0muil 3a4eT 1o 1abopaTopHO-
IIPAKTUYECKUM paboTaM M JOMYCK K UTOTOBOM aTTECTALUU 110 AUCLUILIMHE.

VYyauuiics, He BHIIOJHUBUINK U3JI0)KEHHBIE BbIIIE TPEOOBAHUS, HE JOITYCKAETCsl K UTOTOBOM
aTTeCTALlMUJIO0 TIOJHOTO BBIIIOJIHEHUS KOMILJIEKCA IPAKTUYECKUX paboT, IPeyCMOTPEHHBIX
IIPOrpaMMoON.

IIpakTHyeckasi paboTa BKJIIOYAET:
- BBOJHBIM TEOPETUYECKUIN MaTeprall,
- moApoOHOE OMMCAHKE TIPOBEIACHHSI,
- 3aJIaHUS1 ¥ BOIPOCHI JIJIsi CAMOKOHTPOJISL.

HpaKTI/ILIeCKaﬂ pa60Ta KakK BU/J] yqe6H0ro 3aHATHUA JOJDKHA IPOBOJAUTLCA B CIICHHUAJIBHO
O60py,Z[OBaHHHX y‘le6HI>IX MaCTCPCKUX. (DOI)MBI opraHu3alnu CTyACHTOB HAa NPAKTUYCCKUX pa60TaX:
rpymnmnoBad 1 MHAUBHUAYaJIbHAA.

[Tpu rpynmoBoii hoopMe OpraHU3aINH 3aHATHI OJHA U Ta K€ padoTa BHITIOIHACTCS TPYIaMu 1o 2 -
3 yeloBEKA.

[Tpu uHAMBUAYaTEHON (hOpME OpraHU3aIMK 3aHATHH KaX/IbIi CTYICHT BBIITOJIHSACT
VMHJMBHUIYAJIbHOE 3aJaHUE.

BrImonHeHno npakTH4ecKux padoT MpeIecTByeT MPOBEpPKa 3HAHUK 00yJaroIuXcs, UX
TEOPETUYECKON TOTOBHOCTH.



Tema 1: AkKymyasiTOpHbIe OaTapen

IpakTnueckas padora Nel. YcTpoiicTBO aKKyMYJISITOPHBIX OaTapei

AKKYMYJSTOP TpeICTaBisieT co00M COCyll 3alOJHEHHBIM 3JEKTPOJIUTOM B KOTOPBIA OITYIIEHbI
CBUHIIOBBIE 3JIEKTPOJIBI.

DJIEKTPOJIMTOM SBJISIETCSI PACTBOP CEPHOM KHUCIOTHI M JUCTUJUIMPOBAHHOM BOJABL. JJIEKTPOJbI
BBHITIOJTHEHBI B BHJIE TUTACTHH, OJJHA M3 KOTOPBIX M3TOTOBJICHA U3 T'y0YaToro cBuHIA Pb, a BTOpas u3s
nuokcuaa ceuHua PbO> . B pe3ynbpTare B3auMOJEHCTBUA AJIEKTPOJIMTA C JJIEKTPOAAMU Ha HHX
BO3HHUKAET Pa3HOCTh NOTEHIIMAJIOB.

AKKYMYJISITOpHasi OaTapesi IpelncTaBisieT cO00il MOHOOJIOK, BBIMOJHEHHBIH M3 KHCIOCTOMKOM
IIJJACTMACChI, KOTOPBIM pPA3felieH MEepPEeropoAKkaMHu Ha OTHAEJbHBIE CEKLHMH, YHUCIO KOTOPBIX PaBHO
YUCITY aKKyMYJIITOPOB B aKKyMYJISITOPHOM OaTapeu.

Kaxxnas cexkmusi cBepxy 3akpbiBaeTcsi I00HUTOBOM KPBINIKOM C OTBEPCTUSAMHU, M 3aIUBKU
AJIEKTPOJIUTA U JIJIsi COOOIICHHS C OKPYKAIOMIeH cpefoil. B Kaxk1ol CeKIMU yCTAaHOBIIEHO HECKOJIBKO
MOJIOKUTEIBHBIX M1 OTPULIATENbHBIX IUIACTHUH. MEXIy IJIaCTUHAMU YCTAHOBJIEHBI KHCIOTOYIOPHbBIE
BCTaBKHU U3 U30JISIIIHOHHOTO MaTepraja — cenapaTropsbl.

OTBepcTHA B KPBIIIKE TSI 3JIMBKU SJIEKTPOJIUTA 3aKpbhITa pe3b00BOI MPOOKOIL €
YIUIOTHUTEIbHOUIPOKIIAAKOM. [I71s1 COOOIIeHHS C OKpYyKarolIel cpeioi B TpoOKe UMEETCs

OTBEPCTHE.

HeoOcyxuBaembie OaTapey BBITYCKAIOTCS B TEPMETUIHOM UCTIOJHEHUH U MOTYT HE UMETh
3aJTUBHBIXIIPOOOK TOPJIOBHH. B Takux 6arapesx ycTaHaBIMBAIOT CBETOBBIC MHAUKATOPHI
3apSKEHHOCTH.

XuMHn4ecKue mpouecchl, NPouCcXoAsiiyue BHYTPU aKKYMYJISITOPHBIX 0aTapeit

B akkyMmynATOpe B pe3ynbTare XMMHUYECKUX IPOLECCOB HAaKaIUIMBAaeTCd XUMMUecKas 3Heprus. [Ipu
MPOXOXKJACHUM TOKa 3apsfa MEXIy OJJeKTpoJaMH MPOMCXOAMUT Hpolecc MnpeoOpa3zoBaHUs
JIEKTPUUECKOW HHEPTMM B XUMHUECKYI0, Ha3bIBa€MOH 3apsiioM akkymyJsitopa. OOpaTHbIHA
MIpPOLIECC, TPH KOTOPOM XMMHUYECKasi SHEPTUs MPEBPAIIAETCs B AIEKTPUUYECKYIO U TOK paspsiia UJIEeT K
NOTPeOUTENI0, Ha3bIBACTCS PA3psAIOM AKKYMYJISITOpA.

XUMUYECKHE ypaBHEHHUS pas3psiia U 3apsfa TOXKAECTBEHHbI, HO pEakIUu B HUX NPOTEKAIOT B
pa3NUYHBIX HampaBieHUAX. Takas XUMHUYEcKas peaklus Ha3bIBaeTCs 00PAaTUMOM M IMO3BOJIET BECh
MIPOLIECC, IPOUCXOASIINN B aKKYMYJIITOPE 3allMCaTh CIEAYIOIUM 00pa3oM:

+ - + -
paspsiz

PbO; + 2H>S04+Pb  Tapan®  PbSO4+ 2H,0 + PbSO4
4—

B nporuiecce pa3psaa KoJIM4YeCTBO BOABI B JIEKTPOJIUTE YBETMUMUBAETCS @ KOJIMUYECTBO CEPHOU KUCIOThI
yMmeHbliaercs. [Ipy 3TOM MOHMXAETCs MIOTHOCTh AJIEKTPOJIUTA M MaJaeT 3JIEKTPOABMKYIIAs CuJja.
Korma Bcsi akTuBHas Macca o00OMX DOJEKTPOJOB OYyJET TMOKphITa Cyidh(haToM CBHUHIIA,
AJIEKTPOJIBIXKYIIIAsl CUJIa MOXKET CTaTh paBHOW Hymt0. OAHAKO Ha MPAKTHUKE 3TO HE JOIMYCKAETCS BO
M30€)KaHUM TIOPYM aKKymyJsiTopa. Bo Bpems 3apsiyia akkyMyssITOp TMOACOCIUWHSIOT K HCTOYHHUKY
MOCTOSIHHOTO ToKa. [IpM mpoXOKAeHUM 3apsIHOTO TOKAa XUMHUYECKHE MPOLIECChl MPOUCXOASAT B
o0paTHOM HampaBlieHUU: CyJIb(aT CBUHIIA OTPHUIATEIHHOTO SJEKTPOAA TMpEBpaIlaeTcs B TyOUaThIA
CBUHEII, CyIb(aT CBHHIIA MOJOKUTEIBHOTO IIEKTPOJia — B JIBYOKHCHh CBHHIIA. KoimdecTBO BOIBI B
ANEKTPOJIUTE YMEHBIIACTCS, a KOJUYECTBO CEPHOM KHCIOTHI YBEIMYMBAETCS, T.€. MOBBIIIAETCS €ro
I0THOCT. [Iporece mpomoimkaeTcst 10 TeX Mop, MoKa Ha 000MX 3JEKTpoAax Cyinb(har CBUHIIA HE
npeoOpasyeTcsi B aKkTHBHbBIC
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BEIIECTBA JBYOKHCHh CBHHILA W ryOuaTsiii cBuHen. [Ipu srom 3/IC Bo3pacTtaeT A0 MaKCHMalbHOU
BEJIMYHHBI.

Bo Bpemsa mporecca 3apszna HM3MEHAETCS LBET IUIACTUH, IPU JTOM IIOJIOKHUTEJIbHBIC ILIACTUHBI
IPUOOPETAIOT CBETIIO-KOPUYHEBBIH LIBET, a OTPULIATENIbHAS — CBETIIO-CEPBIH.

Bo3MokHbIe HEMCIIPABHOCTH AKKYMYJISITOPHBIX OaTapeii

[Ipu HapymeHHH NpaBUI AKCIUTyaTallMM M XPAaHEHUH AaKKYMYJSTOPHBIX OaTrapeid MX CpPOK CIYKOBI

3HAYUTENIBHO YMeHbIIaerca. OCOOEHHO YXYALIAIOT TEXHUYECKOE COCTOSHUE aKKyMYJSTOPHBIX

Oarapeil 3arps3HEHUE SJIEKTPOJIHNTA, padoTa MPU HU3KOM YPOBHE 3JICKTPOJIUTA, NMPH HOBBIIICHHON

TEMIIEpaType OJJIEKTPOJIUTA, HaApYIICHHE pPEXKUMa 3apsiKh, 3ajJiBe OJICKTPOJIMTA TMOBBIIICHHOMN

WIOTHOCTH. OCHOBHBIMU HEUCIPABHOCTSAIMH aKKyMYJIITOPHBIX OaTtapeii sBIsSIOTCS:

1. oKkucieHHEe BbIBOJIOB;

2. TIOBBILICHHBIN camopaspsaa OaTapew;

3. KOPOTKOE 3aMbIKaHHE;

4. moaTeKaHHEe ICKTPOJINTA;

5. TpeLuHBI B MACTHKE, KPBIIIKAX U Ap.

OkuciieHue BBIBOJIOB M HAKOHEYHUKOB CTAPTEPHBIX NPOBOAOB BO3HUKAET IpPH MOMAJaHUU

ANEKTPOJIUTA, OTCYTCTBUU CMAa30YHOTO MaTepuaja U HEIUIOTHOM KpeIUIeHWH BBIBOAOB. llpu s3Tom

HapyllaeTcs CONPOTHUBIIEHHWE BHEUIHEW nenu. OKUCIEHHBbIE BBIBOJBI CIEAYET 3aUUCTUTh M CMa3aTh

TOHKUM CJIOEM TEXHHUYECKOT0 Ba3eluHa.

IloBbIIEeHHBIN caMOpa3psAL MOXKET ObITh BbI3BAH CJIEAYIOUIMMH IPUYMHAMU:

- BHYTpPEHHEE KOPOTKOE 3aMbIKaHUE;

- 3arpsi3HEHUE OBEPXHOCTU aKKYMYJIATOPHOM OaTapeu;

- MPUMEHEHHUE JJIs JOJIUBKY HEIUCTUILUTUPOBAHHOM BOIBI, COAEpIKAILEH I1IeTI0Yb U COJIH;

- NOMa/IaHUsl BHYTPh METAJUIMYECKUX YACTHI] U APYTUX BELECTB.

[Ipu moBbIILIEHHOM caMOpa3ps/ie CleAyeT TIIATeIbHO MPOMBITh 0aTaper0 U 3aJUTh HOBBIN AIIEKTPOIUT

HE00X0IMMOM MJIOTHOCTH.

Koporkoe 3amMpIkaHme pPAa3sHOMMEHHBIX IIJJaTMH COIPOBOXKIAETCS  «KUIIEHHEM»
AJEKTPOJIUTA,CHUYKEHUEM EMKOCTH M HAIPSKEHUSI aKKyMYJISITOpPHON OaTapeu.

[IprurHaMU 3TOTO MOTYT OBITh:

- paspylIeHHe CenapaTopos;

- KopoOJieHue TIaCTHH;

- BbIMQJICHUS M3 HUX AaKTUBHOM Macchl, YTO BJEYeT 3a CO0OM YacTyio Mepe3apsKy

aKKyMYJIITOPHOM OaTaped U MOBBIINIEHHYI0 €€ BUOpalMio, u3-3a ocialieHus KperuieHus. B stom

CIly4aeaKKyMyJIsITOpHas 6atapest MOJIEKUT 3aMEHE.

IToaTexanue 371eKTPOJIUTA Upe3 TPEIIMHBI B KOpIyce oOHapyKHMBalOT BU3yalbHO. Yale Bcero
TPEILMHBI TOSIBJIAIOTCS BOJIM3H BBIBOJOB aKKYMYJIATOPHBIX OaTapel M3-3a HEaKKypaTHOIO JIEMOHTaXKa
BBIBOJIOB, a TakKe IIPU MEXaHMUYECKUX TMOBPEXAECHUsAX Kopryca. HeOospliyto TpeumuHy B
IJ1aCTMAacCOBOM KopIyce OaTaper MOKHO 3aJieNlaTh, 3allJIaBUB €€ KyCKOM MOJUATUJIEHA C MOMOIIBIO
nasuibHUKA. [Ipy 3HaYNTETFHOM MOBPEXKACHUN KOPIyca aKKyMYJISTOpHAs OaTtapes MOANEKHUT 3aMeHE.
[Ipu BbIHYX/I€HHOI BpeMEHHOW 3KCIUTyaTallid HEUCIIPAaBHOM aKKyMYJISITOPHOM O6ataper HeoOX0auMo
NEPUOINYECKU JOOABIATH B HEE SJIEKTPOIIUT, @ HE TUCTHIUIMPOBAHHYIO BONY.

TpemHbl BO3HUKAIOT B CJIEACTBUM CTapeHUs MACTUKHM, a TaKXke u3-3a BUOpauuu
aKKYMYIIATOPHOH OaTapeu MpH HETUIOTHOM €€ KperieHUH. TpEenrHbl B MACTUKE U KPBIIIKAX, a TAKKE
HEIUIOTHOE IpUjieraHre MpoOoK 3aTMBOYHBIX OTBEPCTUH BBI3BIBAIOT BBIIJIECKUBAHUE AJIEKTPOIUTA HA
MOBEPXHOCTb KPBIIIEK, 3JEKTPOJIUT 3aMBIKAET BBIBOJBI, UTO BBI3BIBAET Pa3psAAKy aKKyMYJSTOPHBIX
Oatapeii. HeOompiine TpenHbl B MacTUKE YCTPAHSIOT oriaBieHHeM. CHIIBHO TMOTPECKABIITYIOCS
MacCTHKY 3aMEHSIOT.

OCHOBHBIMU TpPHU3HAKAMHU TEPEUYHCICHHBIX HEUCIPABHOCTEH aKKyMYJIATOpHOW OaTapew SBIAIOTCS
3aMEJUICHHOE BPALEHUE KOJIEHYATOro Bajla MIPH IYCKE ABUIaTENsl CTapTEPOM, TYCKJIBII CBET JamMI U
ocnabJeHHbIA 3BYKOBOM CUTHAI.

Kpome TOro, B mporecce 3KCIUlyaTallUd IPOMCXOAUT OKUCJIEHHME MOJIOCHBIX UITBIpEH H
HaKOHEYHHUKOB, UTO SIBJISETCS HanOoJiee YacTON MPUIMHON HEUCTIPABHOCTEH.



IIpakTuyeckas padora Ne2 Texunueckoe 00cay:KUBaHUE
aKKYMYJISATOPHbIX0OaTapei

st 6€30TKa3HOM M UINTENbHOW pabOThl aKKyMYJISTOPHOM OaTaped HeoOXOIMMO COIepXKaTh ee B
YHCTOTE, MEPUOIUYECKU (depe3 Kaxable 4 ThiC. KM. mpoOera aBTOMOOWIIS) MPOBEPSTH YPOBEHb H
IUIOTHOCTb 3JIEKTPOJINTA, CIEIUTh 3a IOKa3aHUSIMU BOJIBTMETPA.

AxkymynsTopHas Oatapesi MOJDKHA COJAEpKaThCcsi B uucToTe. Ee moBepxHOCTh mpoTHparoT 10%-m
pacTBOPOM HALIATBIPHOI'O CIUPTA WM KaJbIMHUPOBAHHOM COJOH, IOCJIE Yero MpOTUPAIOT CYXOH
YHCTOW BETOLIbIO. BeHTUIISIIIMOHHBIE OTBEPCTHS B MPOOKaX HEOOXOAUMO MEPUOAUYECKH MPOYHIIATD
TOHKOH IPOBOJIOKOH. BBIBO/IBI M BHYTPEHHSISI IOBEPXHOCTh CTAPTEPHBIX HAKOHEUHHKOB U IIPOBOJIOB
CIIEAYeT TMPOMBITh HALIATHIPHBIM CIUPTOM, 3aUUCTUTh MEJNKOW HUTM(OBATIHHON MIKYPKOH, TJIOTHO
Ha/IeTh HAKOHEYHUKU M TYro 3aTAHYThb CTsKHBbIE O0nThl. HapyxHyl0 NOBEPXHOCTH BBIBOJOB U
HAaKOHEYHHUKOB HaJI0 CMa3aTh TOHKUM CJIOEM TEXHMUYECKOTO Ba3eIMHAa.

[110THOCTB 3JEKTpOIUTa HU3MEpsieTCs apeoMeTpoM. B 3aBHCHMOCTH OT KIMMAaTHYECKUX PpaioHOB
9KCIUTyaTalliyd aBTOMOOWIIS U BPEMEHHU I'0J1a UCIIOJIb3YETCS AIEKTPOIUT pa3Hoi moTHoctH (ot 1,2 1o
1,3 F/CM3).

OnHuM W3 BaXHEHIIMX YCIOBUM HaAE&KHOW pabOThl aKKyMyJISTOPHOM Oarapen sBIsSeTCS
HOoJIep>KaHUuEe HEOOXOIUMOI0 YPOBHS 2JIEKTPOJIUTA B €€ 2JIEMEHTaX. Y POBEHb DJIEKTPOJINTA B KaXkKI0M
CEeKIIMM MOHOOJI0KA JOJKeH ObITh Ha 10 —15 MM BbIlIe IPEJOXPaHUTENBHOIO IIUTKA, YCTAHOBJIEHHOTO
HaJl cenaparopaMu. B ciaydae HE0OXOOMMOCTH NEPHOANYECKN JOOABISIOT JUCTULIMPOBAHHYIO BOY.
[Ipy mnOBBIIEHHH YPOBHS 3JEKTPOJUTA €r0 YMEHBLIAIOT C IOMOUIbIO PE3MHOBOW TIpYIIH, T.K.
BBIIUIECKMBAaHUEMOXKET IIPUBECTU K KOPPO3UH JIeTalIel KPEIUIEHUS U OKHCIEHUIO IIPOBO/IOB.

Hano nepuopnyecku npoBepsATh YPOBEHb JJIEKTPOJIMTA U €ro IUIOTHOCTh, a HPU HEOOXOIMMOCTH
IIPOM3BOJIUTh MOJHYIO IMPOBEPKY aKKyMYJISATOpHOH Oarapeu Iyl 0ojiee TOYHOIO OINperesieHus eé
COCTOSIHMS M IPUTOAHOCTH K JaJbHEHNIIEH IKCIUTyaTalluH.

1. 3apsaaka akKyMyJISTOPHBIX 0aTapeii

3apsAaKy aKKyMyJISTOPHOM Oaraper PEeKOMEHIYeTCS IPOW3BOAMTH IMPH TIOCTOSIHHOW —BEIMYUHE
3apsAIHOTO TOKAa C MPUMEHEHHEM CIEHUANTbHBIX 3apsIHBIX YCTPOMCTB. 3apsiika akKyMyJIsSTOPHOM
Oarapeu CUMTACTCs IMOJTHOM, €CIIH HaNpsHKEHUE Ha €€ BBIBOJAX OCTAETCS MOCTOSHHBIM B TeUeHUE 2 |,
MpH ATOM BO BCEX AKKyMYJsATOpax IOHKHO OBITh OypHOE ra3oBblneieHHe (kKumeHue). [1moTHocTh
AJIEKTPOJIATA TTOCIIC OKOHYAHUS 3aPsIIKK BO BCEX aKKYMYJISATOpax HE JOJDKHA pa3indarhbcsi Oojee deM
Ha 0,01 r/cMm. [ng mpoTekaHus 3apsgHOTO TOKa HEO0OXOIUMO, 4YTOOBI HAMpPsDKEHUE 3apsIHOTO
ycTporictBa Obut0 6ombie J/]C akkymMynaTopHoi OaTapeu.

Haubonee gyacTo NCOIB3YIOTCS JIBa CIIOCO0A 3apsIKU:

1.TIp¥ IOCTOSTHHOM 3apsITHOM TOKE;

2. TIpH MTOCTOSIHHOM HaIPsKEHUU.

Pexe nmpumeHsIOTCS MOTUPUITUPOBAHHAS 3apsi/iKa, TPH KOTOPOW M3MEHSIOTCS M TOK, M HampsDKEHUE,
yCKOpEHHas 3apsijika, MpeACTaBIstonas co0oi 3apsiKy Tokamu 60boi cuiel. [Ipu mobom ciocobe
3apSUIKH TEMIIEPATypa HIEKTPOJINTA B aKKYMYJISTOPHBIX GaTapesix Z0JDKHA ObITh He Bbie 35° C.
3apsaka akKyMYJSITOPHBIX 0aTapeil MPU MOCTOSTHHOM 3apPsiTHOM TOKe IMPUMEHSCTCS Ha 3apsATHBIX
CTAaHIIMSIX M B aAKKyMYJSATOPHBIX OTJEICHHUSX AaBTOTPAHCIIOPTHBIX npeanpustuid. [lomydaroT
MOCTOSIHHBIA TOK Pa3MUYHBIMH CHOCOOAMHU: PEryIHpPOBaHHEM HAMPSHKEHUS 3apsSIHOTO YCTPOMCTBA,
W3MEHECHHUEM COINPOTHUBIICHUS PeOCTaTa, BKIIFOUSHHOTO B IICITb.

[Ipu 3apsime TOKOM TOCTOSIHHOM CHUIIBI PeKOMEHAYeMbI TOK JoibkeH ObITh 0,1 OT HOMHHAIBHOM
E€MKOCTH aKKyMYJIATOPHOU Oarapen. B KOHIIE 3apsaku HampsOKEHUE HA OJJHOM aKKyMYIJITOPE MOXKET
JocTurats 1o 2,7B.

3apsaaka aKKyMyJITOPHBIX OaTapeil MpPH NMOCTOSHHOM HANPSIKEHWH Ha 3apsSAHBIX CTAHLUAX
npuMensiercss penko. Ilpu 3Tom crmocoOe HampsKeHHE MOANEPKUBACTCS MOCTOSHHBIM, a 3apsiIHBIN
TOK
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U3MeHsieTcs. BHavane 3apsiki TOK JTOCTHTaeT HauOONBIINX 3HAYCHUI, a B MPOIIECCe 3apsiIKU CHa
TOKa YMEHBIIAETCsS. B CTallMOHApHBIX YCIOBUSAX HAIPsOHKEHUE 3apsiiKd JTOJDKHO ObiTh 2,3-2,4B Ha
aKKyMmyJsTop. 1IpoaoiKUTeIbHOCTh 3aps/IKM MPU MOCTOSIHHOM HANpsKEHUU TMPAKTHUYECKH paBHA
BPEMEHH 3apsAKU MPHU MOCTOSHHOM Toke. [IpenmyiiecTBoM mgaHHOTrO crioco0a SIBISETCS MEHbIIee
ra3oBbIICJICHUE B KOHIIE 3apsKd BCJIEACTBHE MEHbIIEro Hampsbkenus. Hegocrtatkom siBisiercs
HE0OXOIMMOCTh MPUMEHEHUs 00jiee MOIIHOIO 3apsiIHOTO YCTPOMCTBA. 3apsiika aKKyMYJISTOPHBIX
Oarapeil mpu MOCTOSTHHOM HAIPSHKCHUH MCIOIB3YeTCs B MPOIIECCE WX IKCIUTyaTal[ii Ha aBTOMOOMIIE.
DTOT crocob He MPUMEHsIeTCs eciii 0aTapes CUIIbLHO pa3pshKeHa.

YckopeHHass mnoa3apsiika aKKyMYJSTOPHbIX Oarapeil NpUMEHSETCS B Clydae dYpe3MEpHO
pa3psHKEHHON aKKyMYJISATOPHOW OaTapeu MpH SKCIUTyaTalliy U MPH HE0OXOJUMOCTH BOCCTAHOBUTH €€
paboToCOCOOHOCTE B KOPOTKOE BpeMsi. J[OCTOMHCTBOM YCKOPSHHOW TMOM3APSIKUA  SIBIISETCS
BO3MOXXHOCTh MOJI3APSAAKU OaTapen He CHUMas €€ ¢ aBTOMOOWIIS. Y CKOpeHHasl 3apsiika MPOU3BOAUTCS
tokamu 70-90% HOMUHATBHON EMKOCTH.

YckopeHHas moj3zapsiika MPOBOAMTCS HE 0 IOJHOrO 3apspKeHHs. PeXuM yCKOpEHHOH 3apsiiku
MOXET YCHEIIHO MTPUMEHSTHCS JJI OBICTPOTO MOBBIIICHUS! XapaKTEPUCTUK aKKyMYJIATOPHOU OaTapeu
IIpU  HU3KOM TeMmmeparype HENOCPEACTBEHHO Iepea IyCKOM JBHUrareis. OTO Ha3bIBaeTcCs
MPEANYCKOBOMIOI3apSIIKOM, KOTOpasi MPOBOAUTHLCS B TeueHue 7-10 MUHYT.

Bonpocsl 111 CAaMOKOHTPOJISA

Kak BbIMONHAETCS MAapKUPOBKA aKKYMYJIATOPHBIX OaTtapeii?

Kakne pu3nko-xuMu4ecKre Mpoecchl MPOUCXOIAT B aKKyMYJISITOPHOW OaTtaper mpu paspsiake?
Kakue pusnko-xuMuieckue mpouecchl IPoUCXo T Mpu 3apsake?

Kakue crioco0rl 3apsaKu akKyMyJIsSTOPHBIX Oatapeil Bbl 3HaeTe?

Kakwue cyiiecTByrOT criocoObl sl OnpeaeeHus EMKOCTH aKKyMYJISTOPHBIX OaTapeii?

. Kakyro minoTHOCTh OTKEH UMETh JIEKTPOJIUT /ISl TIOJTHOCTBIO 3apsHKEHHON aKKyMYJISITOPHOU
Oarapen?

SR e e
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Tema 2: 'enepaTopHble YCTAHOBKH

IIpakTnuyeckas padbora Ne3. YCTpoiiCTBO reHEPATOPOB NEPEMEHHOI0 TOKA

B ocHoBy pabGoTbl reHepaTopa MOJOXKEH HPQEKT 3IEKTPOMArHUTHONH WHAYKUIuU. Eciu
IIPOBOJHHUK M MAarHUTHOE IOJIE ABMIXKYTCSl OPYI OTHOCUTENBHO JIpyra, TO B IPOBOJHUKE BO3HUKAECT
JIEKTPUUYECKOE HAIPSKEHHE, Ha3bIBaEMOe 3.1.c. BennuuHa 3.1.c. 3aBUCUT OT: a) JUIMHBI IIPOBOJHUKA,
HaxXoAdLIerocs B Ipejeslax MarHUTHOTO MOJIsi; 0) CKOPOCTH JIBUXKEHUS IMPOBOJHHMKA B HAIIPABICHUH,
NIEPIEHIUKYJIIPHOM CUJIOBBIM JINHUSM MarHUTHOTO 10JIs1; B) HAIIPSDKEHHOCTH MAarHUTHOT'O MOJIS.

JlelicTByIOLIEE HAIPSHKEHHUE ONPEIEIIAETCS CIEAYIOINM COOTHOIICHUEM

E=BLV,B

rae B — HanpsKeHHOCTh MarHMTHOIO IOJs B BeOepax Ha KBaJpaTHbIM MeTp (3Ta eauMHuIa
HazbiBaeTcs Tecna); L — mMHa npoBoAHMKA B MpeAeaX MarHUTHOIO NOJIs B METpax; V — CKOPOCTh
IIPOBOJHMKA B HAIIPABJICHHUH, NEPIEHAMKYIIPHOM CHIOBBIX JIMHUSAM MarHMTHOIO IIOJISI B METpax B

CEKYH]Y.

~ ~
HanpaxexHocTs

nona B

Hanpasnexue
MHAYUMPOBAHHON
aac.

Bonetmetp
Puc .1. UnnynupoBanue 3.7.C. B IPOBOJHUKE, IBMXKYLIEMCSI B MATHUTHOM I10JI€

OTOoT 3aKoH, OTKpbITHIH B 1834 roxy Maiikiom @apajgeem, JIEKUT B OCHOBE pabOTHI
TEHEpaTOPOB.

C uenbio yBeIMYEHHE JJIUHBI MPOBOJAA, A, CJIENOBAaTENbHO, U HHAYLHUPYEMOH 3.14.C., €ro
crubator B ¢opme pamku (puc 5.2). Ecam MarHuTHoe Moje HEMOJBMXKHO, a paMKa BpallaeTcs
OTHOCHUTEJIBHO MAarHUTHOTO IOJsI, TO NOJy4YUM TIEHepaTop IOCTOSHHOro Toka (puc 5.2, a), a eciu
Ha000pOT — reHepaTop MepeMeHHoro Toka (puc .2, 0).
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MazHumHoe none

6)

MazHumHoe

MazHumHoe none Konnekmop

Puc .2. [Tpunuun paboTsl TEHEPATOPOB: a) TEHEPATOP MOCTOSIHHOTO TOKa, 0) reHepaTop NEPEMEHHOTO
TOKa

Haubosbmiee pacnpocTpaHeHne Ha aBTOMOOWISX IOJIYYMJIM T'€HEPAaTOpbl NEPEMEHHOIO TOKa
(o6namaroT OOJIBLIIMM pecypcoM, Jierye, He TpeOyIT OrpaHMUYeHMs 3apsiAHOro Toka u T.1.). C 1nenbto
YBEJIMUYEHUS JUIMHBI IIPOBOJIa €r0 CBUBAIOT B KaTYHIKW (B JaibHeWlneM — oOMoTka craropa). s
KOHIIEHTPALMd MarHUTHOI'O INOTOKa KaTyLIKM HAaBHUBAIOT HA KeJe3HbIM cepledHuk. Ilpu BpameHuu
Mar"HurTa ero mnoje OyayT NepecekaTb NMpoBoJa KaTymKu (puc 3), U B HUX OyIEeT MHIYLHPOBATHCS
3.1.c. ITo Mepe cMeHBbl MOJIAPHOCTH MAarHUTa MOJSIPHOCTh HAIPSDKEHHs] HAa KOHIAX KaTYIIKH Oyaer
MeHAThCsA (puc 3, 6). Ecnu kaTylmky NOAKIIOYUTh K BHEIIHEW 3aMKHYTOW II€MH, TO MO IENH NOTEYET
TOK TaKK€ HEpPEeMEHHOI0 HaIpPaBJICHMsS C YaCTOTOM H3MEHEHMs IOJIIPHOCTH pPAaBHOM yacToTe
BpaleHuss mMarHurta. ['paduk, MokasplBaloOLMi M3MEHEHHUE 3.1.C. TeHeparopa OT yIjla ¢ IOBOpPOTa
Marsuta umeet popMy cunycousl(puc 3, B).

5 & _§ _§
o e

AN

8)

Puc 3. Hanpsixkenue Ha BBIXO/E reHepaTopa

['eHepaTopsl, UMEIOIIKE OJHY Tapy KaTyIIeK, Ha3blBalOT OAHO(MA3HBIMU reHeparopamMu. OHH
UCHOJIB3YIOTCS B MallIMHAX HEOOJIBIIONW MOITHOCTH, HAIPUMEP, BEJIOCUIIETHbIC THHAMOMAIIHBI.

Ecnmu BOKpyT cratopa pacroyioXKUTh HE OJHY, a TPU TMapbl KaTyIIeK, TO TEHEpaTop B TeX Ke
rabapuTax Ipou3BeeT OOJIbIIIE IEKTPOIHEPTUH. Takue reHepaTophl Ha3bIBAIOT TPEX(Pa3HBIMU.
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Ecnu MarHuT coBepmiut oAMH 00OpOT BHYTPH CTAaTOPa, MMEIOIIEro TpU Haphl KaTylek, TO B
Kax10il nape OyleT MHIYLIUPOBATbCA 3.7.C., U3MEHSIOIAsACA Mo cuHycouze. [Ipuuem cuHycousl
OyayT cMemleHsl Opyr oTHocuTenbHO npyra Ha 120° (360°: 3= 120) (puc 4). Onu OynyT OTCTOATH
ApyT OT Jpyra Ha BpeMsi, HE0OX0IMMOoe JAJIsl IOBOPOTA POTOpa OT OJHOM Iaphl KaTyleK K APyroi, T.e.
OT IIEpBOMI0 BTOPOH, OT BTOPOM J0 TPETHEH, OT TPETHEU 10 IEPBOU U T.1.

1-1 2-2

: — |
90 180\ 270 360

_—
Yron nosopota
Maruura

A
A\ 4
'y
A4

Puc 4. Tpexdaszubiii reHepaTop U HAIPsHKEHUE Ha €r0 BBIBOJAX

Konipr katymiek (craropHble OOMOTKH) MOTYT COEIUHATHCA B <«3BE3AYy» WIH B
«TPEeYroJpHUK»(pUc 5), yHalle NPUMEHSETCSI COEAUMHEHUE B «3Be3y». COEIMHEHUE B «3BE3/Y»
JIaeT BBICOKOCHAIPSHKEHHE MKy JI'000# mapoil BHIBOJOB MO CPABHEHHUIO C OJHOW Mapoil MOJIIOCOB,
OJIHAKO OHO HEJIOCTHraeT yJBOEHHOI'O HANpPSLKEHUS OJIHOM Maphl, MOCKOJIbKY MEXKIY Mapamu
MIOJIFOCOB MMEETCsACMEIlIeHUE 10 BpeMeHH (Win caBur ¢a3). PeanbHoe HanpsbkeHHe Ha J1Io0oi mape
BBIBOJIOB (€TrOHA3bIBAIOT JIMHEIHOE HANpsKEeHUeE) cocTaBiseT 1,73 oT pazHOro HanpsyKeHUs
(HampspKeHHe MeXTyoO11Ieil TOUKoil coeTMHEHNs M O/THUM U3 BBIBOJIOB, T.€. HAIIPsKEHHE Ha BBIBOJAX
OJIHOM TIaphl KaTYIIIEK).
[Tpy coenuHEHNHU KaTylIeK B «TPEYroJIbHUK» JIMHEHHOEe HampspkeHue OyneT paBHO (a3HOMY,
HO 3aTO JUHEHHBIN TOK cocTaiisieT 1,73 oT Toka oHOM nmapsl Karyiiek. [loaTomy B ciydasx, Koraa ot

reseparopa TpeOyercst HOITy4YUTh OOJIBLION TOK, €r0 KaTyIIKU COSIUHSIOT B «TPEYTOJIbHUK.

-~ -0 -0
. D e o
CoeauHeHme S-hasHui Buxon CoenuHerue 3-cbaaruM BLX0R

8 3sesny 8 TPEYr OfibHMK

—0
Puc 5. CoennHenue kaTyliek B 3B€3/1y U TPEYTOJIbHUK

BeinpsimuTeabHbIH 0JI0K.

AKKyMmyJsTOpHast Oarapest g CBOeH MOA3apsAIKkU TpeOyeT MOCTOsHHBIA TOK. [loaTomy B
reHeparopax ajs mpeoOpa3oBaHUsl MEPEMEHHOI0 TOKa B TOCTOSHHBIA HCHOJB3YIOT Tpex(as3Hblii
BBINPSIMUTEIb, BBINIOJIHEHHBIN Ha OCHOBE JUOAHOTO MocTa (puc 6).
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Puc 6. Ilpunnun aelcTBUs BHIIPSIMUTENBHOTO OJI0Ka TeHepaTopa

Tok, nocrynaromuii k norpedurento Ry (Hanpumep, k gamnam ¢ap), NPOXOAUT B KAKIbIH MOMEHT
BPEMEHHU TOJIKO uepe3 JBa nuofa. JleiicTBUTEeNnsHO, B TeUeHUE MpoMexyTka Bpemenu 0 — t; (puc 5.6
a) HanboJIbIlice 3HAYCHNUE HATIPSHKEHUS HHAYIIUPYeTCs B 0OMOTKe 1, a HauMmeHblee — B 00OMoTKe 2. B
pe3yibpTaTe TOK Harpy3KH WJET MO0 1enu (ToKa3aHHOW Ha puc 5.6 a) YepHBIMHU CTpeIKaMHu: 0OMOTKa 1
reseparopa - auoa 1 - Harpyska Ry - nuon 5 - oOmotka 2. Takum oOpa3zom, B mpomexyTtke 0 — ti
pabortator muonasl 1 m 5. B crnenyrommii mpoMexyToK BpeMeHHu ti — t2 HauOosibllee 3HAYEHUE
HaNpsDKeHUs MHIYIUpyeTcs B oOMOTKe 3, a HauMeHbllee — B 0OMOTke 2. Temepp TOK Harpysku
(0003HaueH OeNbIMU CTPENIKaMH) TPOXOIUT IO 1enu: oOMoTka 3 - auon 3 - Harpy3ka Ry - auon 5 -
obmoTka 2 (puc. 5.6, a). B a3ToM mpoMeKXyTKe BpeMEHH pabOTarOT AWOMBI 3 U 5. OTH KE IUOIBI
paboTaroT B MPOMEXKYTKE BpeMeHH t2 — t3 (puc. 5.6, 6). B mpomexyTkax BpeMeHH t3 — t4 U t4 — t5 (puc
5.6, 6 u B) paboTaroT Auojbl 3 U 4, a B MPOMEKYTKE t5— te (puc. 5.6, B) — aAuoas1 2 U 4. AHATOTUYHBIM
00pa3oM MPOUCXOAUT YepelOoBaHHE PabOThl AMOAOB BBIIPSIMUTEIBHOTO OJIOKAa M MpU AajbHeHIeM
M3MEHEHUHU HalpsbKeHUH B 0OMOTKax craropa reHepaTopa. Ho kakue Obl mapbl 1M0/I0B BBIIPSIMUTENS
HU paloTany, HalpsDKEHHE TOKAa HAarpy3KdM OCTAaeTCsl HEM3MEHHBIM, T.e. C BBIXOJa T'eHepaTopa Ha
MOTPEOUTENH MOCTYIMAET MOCTOSIHHBIN TOK.
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YcTpoiicTBO poTOpa reueparopa

B paccMOTpeHHBIX paHee cxemax pOTOp TE€HepaTopa BBIIOJHSICS B BHJAE BPAILIAIOIIETOCS
MOCTOSTHHOTO MarHuTa. HO MOCTOSHHBI MarHuUT TepecTaHeT ObITh MAarHUTOM TIOf JCHCTBHEM
BUOpammu u HarpeBa. [lo3ToMy B pealbHBIX KOHCTPYKIHUSX POTOP BBINOJHIETCS B BHIE
AJIEKTPOMArHUTA.

Ecnu karymky poropa HAMOTaTh Ha JKEJIE3HbIM CepACUHUK TaK, KaK MOKa3aHo Ha puc. 5.7 a, To
MOJTYYUTCS MarHuT ¢ oHoM mapoit momrocoB N (North — ceBepnbiil) u S (South — roxnbri). 3-3a
OOJIBIIOTO PACCTOSHUS MEXKIY IMOTFOCAMH MAarHUTHBIC CHJIOBBIC JIMHUU OKAXKYTCS CHIILHO PACCESHEI B
npocTpaHcTBe. Teneps MPOTSHEM IMOJIF0CAa MArHUTA HABCTPEUY JPYT JIPYTY, TaK, YTOOBI MEXKIy HUMH
ocTajcs JIMIb HeOObIIoN 3a30p (puc. 5.7, 6). W, HakoHel, BBIOJHUM TOJIOCA MarHWTa B BUJC
Habopa 3yObeB, BXOAIIMX APYT B JIpyra, HO 0e3 conpuKocHOBeHUs (puc 5.8). MBI MoaydyuM B cymMMe
JUIMHHBIA y3KHI 3a30p MexAy momtocamMu N U S, yepe3 KOTOpbI OyIeT MpOMCXOAUTH ‘‘yTeuka’
MarHUTHOTO TOJIs Hapyxy. [Ipu BpameHun poropa 3Ta «yTeuka» OyneT nepecekarb 0OMOTKH CTaTOpa
Y HaBOJIUTH B HUX 3.]1.C.

Jiss Toro 4yTtoOBI MAarHUTHOE MOJIE POTOpPA HE MEHSIIO HAlpaBlICHHE, €ro KaTyIlKa JOJDKHA
MMUTAThCS TIOCTOSIHHBIM TOKOM OIHOW MOJIsIpHOCTH. [lOABOJM TOKa K BpAalIalOMICHCs KaTyIIKe
OCYIIECTBIISIETCS YepPe3 YroJbHbBIE METKH U KOJUIGKTOPHBIC KOJIbIIA.

[Ipu BpamieHHH poTOpa HANPOTHB KATYIIEK OOMOTKHM CTAaToOpa TOSBISIOTCS TIONMEPEMEHHO
«CEBEPHBIN» U «HOXKHBII» MOJIF0CA POTOPA, T.C. HAIIPABICHHE MAarHUTHOTO MOTOKA, TIPOHU3BIBAIOIICTO
KaTYIIIKy, MCHSETCS, YTO M BBI3bIBACT TOSBIICHUE B HEW MEPEMEHHOTO HampspkeHus. YacTtoTa 3Toro
HaNPsDKCHUS [ 3aBHCUT OT YaCTOTHI BPAIICHUsI pOTOpa T'eHEpaTopa N M YKcia ero map moJitocoB p:

_pn
/ 60

CxoHueHTpuposaKrHoe
MarHuTHOE none

Tok 4epes KaTyLuKy 2oy
=3
—
Moason N
Mgrkar cTans l:ggonHHora
WUNu XENeso 4

NE3

A\t \

LAnHHBIR NyTh Cnaboe MarxuTHoe none a) BreluHee maruuTHOe nane 6)

Puc 7. CxeMsbl 31eKTpOMarHuTa: a) mpocToro; 6) co CONMMKEHHBIMH MOJIIOCAMHU.
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MonocHue

HEKOHE4HNKN

aTyLwika TN
/

KonnektopHwe  Ban
Konsua

Potap 8 c6ope

Wetkn

BuewsHee marHuTHOR none

Puc 8. 3y0Ouatsiii poTop reneparopa

Hanpspkenne Ha 0OMOTKY KaTymiku (OOMOTKY BO3OYXKIEHHS) TMOJAeTCsl 4Yepe3 LIETKU U
KOJUIEKTOPHBIE Kobia (puc. 5.8). [Ipu u3MeHEHNH BEIMYMHBI TI0JJaBAEMOTO HAMPSHKEHUS TOSIBIISICTCS
BO3MOYXHOCTh PEryJIUPOBATh 3.11.C. B CTATOPHBIX 0OMOTKaX TeHepaTopa.

YeTpoiicTBO M NPUHIMI PA0OTHI Pery/isiTopa HANpPSIKeHUs

['enepaTtop mpUBOIUTCS B AEWCTBUE JBHUraTesieM M paboTaeT B MEPEMEHHOM CKOPOCTHOM
pexxume. [Ipu yBenrueHnH CKOpocTH reHeparopa 0e3 Harpy3ku HanpspKeHHue MOXKeT Bo3pacTh 1o 140
B.Cnunikom HU3KO0€E HaIpsHKEHUE BBI3BIBACT HEIOPA3PAAKY
Garapen H, KaK CJIEICTBUE, 3aTPYAHEHUS C IIyCKOM JBUTATEII,
CIIMIIKOM BBICOKOE HallpsDKEHHE MPUBOJUT K Iepe3apsake OaTapeu,BbIKUIIAHUIO AJIEKTPOJIUTa U
YCKOPEHHOMY BBIXOAY €€ U3 cTpos. s HopMalbHOM pPaboThIZIEKTPOOOOPYI0BaHUS HEOOXOAUMO
o0ecneunTh cTabUIIbHOE HANPsKEHUE Ha ypoBHE nipuMepHo 13,7B.

Oty 3a/1a4y ¥ BBIIIOJIHSAET PETYJATOP HANPSIKEHUS.

B HacTosmiee Bpems BCE T'€HEPATOPHBIE YCTAHOBKM OCHAIIAIOTCS IOJYIPOBOJHUKOBBIMH
JJIEKTPOHHBIMU PETYJIATOPAMH HAIIPSDKEHUs, Kak IIPABUIIO, BCTPOEHHBIMM BHYTPb TI'€HEpATOpa.
Crabuin3anusi HarpsHKeHUs MPU U3MEHEHUH YacTOThI BPAIleHHUs] U Harpy3KH MPOU3BOJIUTCS 3a CUET
BO3/ICWCTBUS HAa TOK BO30YKJICHHSL.

[TpuHumn aecTBUsT GECKOHTAKTHOI'O PEryJsTOpa HAIpsDKEHUsS COCTOMT B ClENyoIieM (puc.
5.9).IToka HanpsbKeHHe reHepaTopa Maio, cTabmuTpoH VD1 perynsTopa 3akphIT, TOK 4epe3 HEro He
IIpoTeKaeT, no3roMy TpaHzucrop VT1 Toxe 3akpeIT, a BeIxogHOW TpaH3uctop VT2 orkpsiT. Kak
TOJIBKO HaNpsKEHUE TeHepaTopa CTAaHOBUTCS OO0JIbIlIE HOMHHAJIBHOTO, CTAOMIMTPOH «IIPOOUBAETCSIY,
IIPOXOJALINM Yepe3 Hero Tok OTKpbiBaeT Tpan3uctop VT1 u 3akpseiBaet tpansuctop VT2. [Ipu atom
CHlIa TOKa B OOMOTKEe BO30YXKIECHMs, a 3HAUUT, WU HalpsHKEHHE TeHepaTopa YMEHbIIAITCH,
CTa0MJINTPOH CHOBA 3aKpbIBAeTCs, a BBIXOJHOM TpaH3MCTOp OTKpbIBaeTcs. [Iporecc moBTopsiercs,
o0ecnieunBasi TMOJJAEpPKAHME HAIPsDKEHUS TeHepaTopa IMOCTOSIHHBIM HpPHU W3MEHEHHH YacTOThI
BpalICHUs KOJIEHYATOro Bajla JBUraTelsl.
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Puc. 9. Cxema npocTeiiiiero 66CKOHTAaKTHOTO PEryJsSTOpa HAMPSHKEHUS

Tok BO30YXXACHUSI W3MEHSETCS IyTeM BKJIIOUEHHS M OTKIIOYECHUS OOMOTKH BO30YXKAECHUS OT
MUTAIOUICH CEeTH, IIPU 3TOM MEHAETCS OTHOCUTENIbHAs IMPOJOJDKUTEIBHOCTh BPEMEHHU BKIIIOUCHUS
oOMoTkH BO30OyxkaeHus. Eciu mist crabmnm3anuu HanpsoKeHHs TpeOyeTcs YMEHBIIUTh CHILy TOKa
BO30YKJIeHHsI, BpeMsl BKJIIOUEHHUS] OOMOTKHM BO30YXKIEHHUS YMEHbBINACTCS, €CIM HY)XKHO YBEIUYUTh —
YBEJINYUBACTCSI.

Cnoco0b1 nuTaHusi 00MOTKH BO30YKICHHUSA

Jns nutaHus oOMOTKH BO3OYXKIEHHS TMPUMEHSIOT JBa croco0a: Bo30YXKIEHHE OT
aKKyMYJISITOpa M cCaMOBO30YXK/ICHHUE.

[Tpu BO30YXIEHUU OT aKKyMYJISITOpPAa TOK Ha OOMOTKY pOTOpPA MOAAETCA C aKKyMYJISITOpa Yepes3
IIETKU U KOJUIEKTOPHBIE KoJibIa (puc. 5.10).

[Ipu BxmrOyeHHOM 3akuranuu katymka pene (PC-702) koHTponbHON mdammbl 3apsaa
aKKyMYJIITOPHOH OaTapeu oka3bIBaeTcs 107 HampsbkeHueM. ToK MAET OT aKKyMyJSTOpHOH Oarapeu
yepes 3aMOK 3aKHUraHusl, KaTyIIKy pejie, 0OMOTKH reHepaTopa, OTpHUIaTeIbHbIe U0 bl Ha Maccy. [Ipu
9TOM KOHTAaKT peje 3aMbIKaeTcs, U KOHTposbHas jamma 5 3aropaercs. Ilocne mycka aurarenst Ha
BBIBOJIE IIEHTPAJIbHOW TOYKH OOMOTOK IeHepaTopa MHosBiseTcs HampspkeHue. OHO paBHO MPUMEPHO
MI0JIOBMHE HanpsbkeHus reneparopa (6+7B). IlosTomy HanpsbkeHue Ha KaTyllke pese 3 pe3Ko Majaer,
U OHa yXe HEe MOXET ynepXaTb (NPUTIATuBaTh) CBOM KOHTAakThl. IlocienHue pasmbIKaloT LENb
KOHTPOJIbHOM JIAMIIbI, U JIAMIIOYKA TacHeT.

Kongencarop 9 Bkitoyaercs B cxemy Ul MOAABJIECHUS PaJMONOMEX, UCTOYHUKOM KOTOPBIX
CIIy>)KMT F€HepaTOpHasi yCTaHOBKA.
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Puc. 10. Cxema renepaTopHoOii ycTaHOBKH ¢ TeHepatopoM ['-222 (aBromoOuns BA3 2107): 1 -
reHepaTop, 2 — aKKyMYyJISITOpHast 0aTapes, 3 — pesie KOHTPOJIbHOM JaMIIbl 3apsiia aKKyMYJISITOPHON
6arapeu, 4 — BBIKJIIOYATENb 3aKUTaHUS, 5 — KOHTPOJIBHOM J1aMIia 3apsa akKyMyJIsiTOpHOM OaTapew,
6 —BOJIBTMET, 7 — PETYJATOP HANPSKEHUs, 8§ — 00MOTKa BO30YXA€HUS, 9 — KOHJIEHCATOP

[lutanne OOMOTKH BO30YXKIEHHUsSI OCYIIECTBISATHCS OT CamMoro reHeparopa. B aTom ciyuae
reHepaTop pabotaet Ha caMoB030yxaeHue (puc 5.11).

Kenesnwlil cepiedHUK poTopa 00JaJaeT HEKOTOPHIM OCTATOYHBIM MAarHeTU3MOM, HO €ro
HE/I0CTaTOYHO, 4YTOOBl B CTAaTOPHOW OOMOTKE MOSBMUIOCH HampspkeHue. I[lpu BKIIOYEHUHM 3aMKa
3aKUTaHUsl TOK OyleT MpOXOAMTh Yepe3 CUTHAIbHYIO JaMIOYKy MOIIHOCThIO 2,2 BT m 0OMOTKY
BO30YKJIEHHs] TEHepaTopa, M BeJIMYMHA 3TOT0 TOKA OKAKEeTCs JOCTAaTOYHOM Ui BO30YKICHHS
TpeOyeMOro MarHUTHOTO MOJIA. DTa JIaMIIOYKa TaK)K€ CUTHAJIU3UPYET O TOM, YTO HA aKKyMYJISITOp He
MIOCTYNAeT HanpsbkeHue noxasapsaku. OHa 3aropaeTcsl IpU BKIIOYEHUHU 3aKUTaHUS U TOPUT 10 TEX
1op, MOKa He HA4YHET BpaiaTthbes reHepaTop. [Ipu s3ToM ¢ 00MOTOK cTaTopa yepe3 AMObl MOWIET TOK
Ha 0OMOTKY BO30Y>KACHHUS POTOPA, pa3HOCTh HANPSHKEHUH MEXIy KOHTAKTaMH JIAMIIOYKHU MTponajieT u
JIaMIOYKa MOTacHeT. JTO MPOU30UIET B MPEANOI0KEHUH, UTO HA OOMOTKY BO30YX/I€HHUS MTOAAETCS CO
CTaTopa HalpsDKEHHE, IPUMEPHO PaBHOE HaNpsKEHUIo akkymyissaropa. Ha puc.5.11 noka3aHna cxema
reHepaTopa ¢ camMoBo30yxkzaeHueM. OHa OTJIMYaeTcs IO BHEIIHEMY BHUIY OT CXEMbl C BHEUIHUM
BO30Y)XJIEHHEM HallM4ieM B Hell JIeBATH JHOA0B. B cxemax aBTOMOOMIBHOTO 3J1EKTPOOOOPYIOBaHUS
OOBIYHO MapajyieIbHO CUTHAJIBHOM JIaMIIOYKE YCTAHABIMBAIOT €€ U PE3UCTOP C TMOCTOSHHBIM
COIIPOTHBIIEHUEM, TaK YTO TOK Ha OOMOTKY BO30YXIEHMs IMpH MycKe ABHraTens OylneT MocTymnarb
BCEr/a, JaXke B Cilydae, €CJIM JIaMIlouKa Ieperopesa Wi HMeeTcsi OOpbIB B LIENIM BO30OYKIEHUS
obomoTtku. IIpu pabote reHepaTopa Bech HEOOXOIUMBIN TOK BO30YKIEHUSI CHUMAETCS C €r0 CTaTOPHOM
OOMOTKHM — OTCIOJIa U MPOUCXOAUT TEPMUH «CaMOBO30YyXkAeHHE». TOK aKKyMylaTopa HCIOIb3yeTcs
TOJIBKO JJISI TOTO, 4YTOObI Hauyaynach reHepanus. Ecnu reHeparop mnpu paboTaroiieM JBUraTesne
aBTOMOOWJII HE pa3BHBAaeT HANpsDKEHHE, TO jJamma 4 MpOoJoJKAaeT rOpeTh U B 3TOM PEXKUME, YTO
ABJISICTCSA CUTHAJIOM 00 OTKa3e reHepaTropa Hin 0OpbhIBe MPUBOJAHOTO PEMHSL.
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Puc. 11. Cxema reneparopHoii ycranoBku ¢ reHeparopom 37.3701 (BA3-2108): 1 — reneparop, 2
-aKKyMYJIsITOpHast 6arapes, 3 — 3aMOK 3aKUraHus, 4 — KOHTPOJIbHAS JIaMITa 3apsia
aKKyMyJIsITOpHOMOaTapeu, 5 — BOJIIbTMETp, 6 — 00MOTKA BO30YXKI€HUs, 7 — PETYIATOP
HaINpsOKEHUs, 8 — TOTIOTHUTEIIBHBIE PE3UCTOPHI

[To yacToTe mepeMEHHOro HAIpPSDKEHHMsl TeHepaTopa MOXKHO H3MEpPATh 4acTOTy BpalleHHS
KOJIEHYaTOr0 Bayia JBUTATENs, Hampumep Ha aBromoOuisax ['A3-31029. [lns sToro y reneparopa
nenaercs BbIBoJ (W) 0OMOTKH cTaTtopa, K KOTOPOMY M MOJIKIIIoUYatoT TaxoMeTp (puc. 5.12). Ilpu stom
HanpsDKeHWe Ha BXOJE TaxXxOMeTpa HMMEeT MyJbCUPYIOIIMH XapakTep, M IO YacToTe IIyJIbCalhii
OTIPEJIENIAIOT YaCTOTY BpAIlEHHs KOJICHYATOTO Bajla JIBUTATEIS.

w
A m Ouonu

3-tasHuii
BLINPAMU-
Tens

Cratop

Puc. 12. [lonxitoueHnue TaxoMeTpa K FeHEpaTopy
CxeMblI reHepaTOPHBIX YCTAHOBOK 3apy0esKHBIX aBTOMOOMJIei

FeHepaTopHLIe YCTAHOBKH BBITIOJIHAIOTCSA B OCHOBHOM I10 CXEMaM, MIPUBCIACHHLIM Ha pUC. 5.13.



20

”ﬁf =
S13orBt ¥ [,
A - -
4Lr R P\
3l L I 510
L ! !
Al Ry
N AN
= L] e
B o I = == == s | \\7
B- YD+
0)
1210
\ 5 ___ -
' {
T | !
|| | 1
s I
9 —— 3
5{LJGS zl «&»\44
HFR L;.....;..«..:,......_./..“...:
3)

Puc. 5.13. IlpuHuunuanbHble CXEMbl FTEHEPATOPHBIX YCTAaHOBOK: 1 — reHeparop; 2 — oOMoTKa
cTaTopa reHeparopa; 3 — oOMOTKa BO30yX/IeHUsl TeHepaTopa; 4 — CUJIOBOM BBIIPSMUTEND; 5 —
PeryasTop HaupsHKeHUs; 6, 8 — pe3UcTOpbl B CUCTEME KOHTPOJI pab0TOCIIOCOOHOCTH T€HEpaTOPHOM
YCTaHOBKU; 7
— JIOTIOJIHUTEIIbHBIN BBIPSIMUTENIb OOMOTKH BO30YKICHUS; 9 — JlaMmIia KOHTPOJIs pab0TOCIIOCOOHOCTH
COCTOSIHHSI TeHEpaTOpHOM ycTaHOBKH; 10 — BbIKIIOUaTesnb 3axxuranus; 11 — konaencarop; 12 —
aKKyMyJITOpHas OaTapes

O0603HaueHus BbIBOJIOB Ha cxeMax (puc. 5.13 a, 6) cOOTBETCTBYIOT pHHATOMY (dupMoii Bosch,
a Ha (puc 5.13 B) — Nippon Denso.

Cxema (puc. 5.13 a) mnpumensiercss HauOolee IIUPOKO OCOOEHHO Ha aBTOMOOMIIAX
eBporeiickoro mpousBojacTBa Volvo, Audi, Mercedes u nap. BmecTo miecTd CHIOBBIX AHOJOB
MIPUMEHSIOTCS BoceMb. J[oMoIHUTeNbHAs Mapa JUO0J0B MO3BOJSET YBEIMUUTh MOIIHOCTh T€HepaTopa
Ha 5+15% mpu wactore BpameHus Gonee 3000 MHH ' (3a CUET HCMONB30BAHMS TPEThEH TAPMOHHUKH
(a3zHOro HAMpPsKEHUS).

Ha cxeme (puc. 5.13 6) BMeCTO CHJIOBBIX JHOJIOB HCIOJB3YIOTCS CTaOWUIUTPOHBI.
CraOuAUTPOHBl BBIMOMHAIOT (YHKIMIO 3alMThl AJIEKTPOHHBIX PETyJIATOPOB HAMNpSIKEHUS OT
BCILJIECKOB BBICOKOTO HAIPsDKEHUS, BO3HUKAIOIIMX, HANpUMeEp, IpPU BHE3AHOM OTKIIIOUEHUU
aKKyMYJIATOpHOW OaTapeu, cOpoce Harpy3ku. Hanpspkenue crabunmzanun coctasisier 25-30B. [pu
JOCTUKEHUH 3TOTO HaNpsHKEHHUsS] CTAOUIMTPOHBI “IPOOUBAIOTCS”, T. €. HAUWHAIOT MPOITYCKaTh TOK B
Oo0paTHOM HaIpaBlIeHUH, NPUYEM B OINPEAEICHHBIX Mpelenax HW3MEHEHHs CHIIBI 3TOTO TOKa
HampspKeHWe Ha CTaOWIMTpOHE, a, CleJoBaTelbHO, W Ha BBIBOAE ‘1 TreHeparopa ocTaercs
HEM3MEHHBIM, HE IOCTUTAIOIIEM OMACHBIX JUIS 3JIEKTPOHHBIX Y3J10B 3HAUECHUH.

Ha HekoTOpbIX reHepaTopax Ui YMEHbIICHHs BUOpAIHii, TOCaJOYHBIE MECTa B KPEMEXKHBIX
Janax CHaOXXEeHbl PE3WHOBHIMH BTYJIKaMH. B TakoMm ciiydae TeHEpaTop COEIUHSETCS C «Maccoi
aBTOMOOWJIS OT/IEIbHBIM IIPOBOJIOM.

B Hacrosimee BpeMst Bce Oomblie (GUpM NEPEXOAUT Ha BBITYCK I'€HEPAaTOPHBIX YCTAaHOBOK 0€3
JIOTIOJTHUTEIBHOTO BBIIPSAMUTENS OOMOTKH BO30YXIeHHs. B 3ToM ciydae B perymisTop 3aBOJUTCS
BbIBO/I(ha3bl reHepaTopa. [Ipu HepaboTarolem 1BUratrese aBTOMOOMIIS, HaNpsHKEHUE Ha BBIBOJIE (hasbl
reHepaTopa OTCYTCTBYET M PpETYyJISTOp HampsDKEHHS B OTOM Cllydae MEpeXOUT B PEXKUM,
NPEMATCTBYIOIIMN pa3psily akKyMyJIsSTOpHOH Oartapen Ha oOMOTKY Bo3Oyautens. Hampumep, mpu
BKJIFOYEHHUHU BBIKJIIOYATENsl 3aKUTAHUS CXEMa PEryisTopa MPUBOJUT €ro BBIXOJHOW TPaH3HCTOp B
KoJie0aTeNnbHbI peXUM, IPU KOTOPOM TOK B OOMOTKE BO30OYXKIACHHS HEBEIUK M COCTaBJISIET JOJH
amrepa.
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IIpakTnueckas padbora Ne4. luarHoOCTMKA reHEPATOPOB

Heas pa6orbl. O3HAKOMUTBHCS C NPUHLIUAIOM pabOTBl UM YCTPOMCTBOM aBTOMOOMIIBHBIX
TEHEPaTOPOB U PETYJIATOPOB HAaPsKEHUs. M3ydnTh METOIbI JUArHOCTUKH.

OCHOBHBIMHU HCHUCIIPABHOCTAMMU I'€HEPATOPA ABJIAKOTCA CICAYIOIIUEC.

1. ['enepaTop He 3apspKaeT aKKyMyJIsiTOpHYIO OaTtapero. Ha manenu npubopos 3aropaercs
KOHTpOJIbHAS JIaMIIa.

2. ['enepatop naet nepesapsaky. Habmogaercss «KureHne» 31eKTPOIIUTA.

3. B cucremy snexTponuTaHus nojaeTcs nepeMeHHoe Hampsbkenue. [Ipu npoboe auona

HaNpsHKCHHUE Ha BBIXOAE MOXKET ObIThb, HO TOK OYyJeT He BBIIPSIMICHHBIM. JTO CKa)KETCsI Ha pa3psaKe
aKKyMYJISITOpa M Ha paboTe CUCTEMBbI YIIPaBJICHUS JIBUTaTEIIEM.

4. [ITy™m, ucxonammi U3 reueparopa.

IIpoBepKy HCHPABHOCTM TE€HEPATOPHOM YCTAHOBKM HAYMHAKOT C TPOBEPKU HAJIU4YUA
OKHUCJICHHS Ha KJIEMMax akKyMyJjsTopa M HaTsDKEHUS MPUBOJHOTO peMHsA. OKuCIbl € KIEMM
aKKyMYJIATOpPa yAaJSI0TCSA MBUIBHBIM PACTBOPOM M MEXAHUYECKOW OYUCTKOM.

Jlanee mpoBepsieTcss HaNpsyKEHUE Ha aKKyMYJSTOPHOM OaTapeu ¢ BKIJIIOUEHHOW Harpys3kow,
HampuMep, C BKJIIOYEHHbIMHM (apaMu JaibHero cBera. Ha HepaboTtaromiem JBUraTesie HanpspKEHUE
N0JKHO ObITh 12B u Bbine. Eciin HUKE, TO HEUCIIPABEH aKKyMYJIATOp, JMO0 OH IMPOCTO paspsauiics
(1ONIOJTHUTENBHO NPOBEPUTH HArPY304HON BUJI KOM).

HATAXXEHVE NPUBODHON0 PEMHA
JOSXHO COCTaBNATL B MM
PemeHb He omkeH GHTb CUNLHG NIHOLLIEH

/ K
/\ s
HapaeuTs nansuem ¢

YMEPEHHLM YCHYEM

Puc 1. [IpoBepka HaTSKHOTO PEMHS.

Ha pa6oraromem npurarene npu o6opotax npumepHo 3000 06/MuH HanpsiKEHUE JOHKHO OBITh
13,7+14,5B. Eciin Hanpsi>keHHE HUKE ATOrO 3HAYEHUS, M TOPUT KOHTPOJIbHAS JlaMIla, TO TEHEpaTop He
naet 3apsaku. Ecin HanpshkeHHe BhIIIE YKa3aHHOTO M YBEJIMYHMBAETCS C IMOBBIILIEHHEM 00OPOTOB
JBUTATENsA, TO MIET Iepe3apsiika aKKyMyJsITOpa, M HEHCIIPABEH B IOCIEJHEM CIIydae PEryisTop
HaIpsHKEHUS.

[lpy HanMuuu OIymMa OT TeHeparopa HEOOXOAMMO MPOBEPUTH €ro MOALIUIMHUKH IyTeM
MOKaYMBaHUs TPUBOJHOIO Bajla B paJualbHOM HampasieHuH. Ecimum Habmiomaercss modT, TO
MOJIIIUITHUKY HEOOXOJMMO 3aMeHUTh. [l 6osiee TOYHOM AMarHOCTUKHM HEOOXOAUMO CHATh PEMEHB CO
IIKMBa T€HepaTopa U 3alyCTUTh JBUTaTeb. Eciau mrym ncyes, To BUHOBAT FeHEpaTop.

JUist IpOBEPKHU HATMYUS IEPEMEHHOT0 HAMPSKEHUS UCIOB3YeTCsl ociuiuiorpad.

Ecnu reHepaTop He JaeT 3apaaKd, TO Ha JBUraTele HEOOXOIMMO CHENaTh CIEAYIOIIe
MIPOBEPKU: IPOBEPUTH HAIMYKNE HANPSXKEHUS U U3MEPUTH TOK, MOAXOIALINN K 0OMOTKE BO30YXK/I€HNUS,
T.€. K ILIETKaM.

Jlns mpoBepKu HaNpsKEHUsT He0OOXOMMO CHSTh MPOBOJ, MOAXOMAAIINHN K IIeTKaM (KieMMe S
nn D unm 1), BKIIOYNTE 3a)KMTaHUE U NIPOBEPUTH HAMYME HANPSDKEHUS MEXAY 3TUM IIPOBOAOM U
Maccol. /[ns mpoBepkHM TOKa YCTAHOBUTH aMIIEPMETP B pPa3pblB 3TOr0 IPOBOJA. 3HAYEHUS TOKa
JOJDKHBI OBITH 3+5 A. KitleMMbI reHepaTOpoB MOT'YT UMETh CIIEAYIOIINE 0003HAYCHHUS:
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D — noaBoa HampsKEHUS K PEryiaTopy HANpsDKEHUS OT «+» aKKyMyIJsITOpHOW OaTtapen. DTOT
BBIBOJI CBSI3aH TAK)KE C JOTIOJHUTEIbHBIMY JUOIAMU;

+B — cuioBoii BBIBOJ «+» TeHepaTopa, COSTUHSIETCS C «+» aKKyMYJISITOPHOH OaTtapew;

W — BBIBOJl OT OJHOM M3 OOMOTOK cTaTopa Hepej AN0JaMH, MOXKET UCIOIb30BaThCsl, HAalpUMep,
JUISL TIOJIKJIFOUYEHHUS TAXOMETPA;

DF — 3T0T BBIBOZ YCTaHABIMBAETCS HA PETYISATOPE HANPSHKECHUHM U COCUHSAETCS CO IETKON

«».Jlpyrue BapuanTel 0003HaUEHHI MTPeCTaBICHHBI Ha puc.S.15.

(i) EBPO PA3BEM (i) KOHTAKTHBE
LMANBKY 0

N

] ]

\ ™ ‘O
KOHTAKTHI FEHEPATOPA
LUCAS | HA3HAYEHWE OPYIVE TUMY
IND CvrHansHanA namrovka D+,81,L,Lamp, N
+ I'naBHWIA BHIXOA, B, B+, Bat, 30
S Boafyxpaenve ot akkymynatopa { Batt

Puc. 2 BapuanTsl 0003Hau€HMI KJIEMM reHEepaTOpOB.

Ecnu HampsbkeHne Ha TPOBOJE €CTh, a TOK HE MPOTEKAeT, TO HEHCIPAaBEH pPEryisTop
HaNpsOKEHUs, U3HOCUIMCh LIETKH MM MMeeTcsi oOpbIB B 0OMOTKe BO30yKAeHHs (0OBIYHO B MecCTax
KOHTAKTa C KOJUIEKTOPHBIMH KOJIBIIAMH ).

Jis mpoBepku 0OpbIBa B 0OMOTKE BO30YKIEHHUS HEOOXOAMMO CHAThH y3€ll KPEIUICHHs ILETOK
(ecu 3TO BO3MOKHO 0€3 CHATHUS F€HEepaTopa ¢ aBTOMOOWJIS) U MU3MEPUTh CONPOTHUBICHHE OOMOTKH
BO30YKICHHS MKy KOHTAaKTHBIMU KoJbllamu (2,5+ 4,5 Om).

HcnpaBHOCT OOMOTKH BO3OYXKACHUS W PETyNsiTOpa HANPSDKEHUS MOXKHO TPOBEPHUTH €Ile U
ApyruM criocobom. JJist 3TOro HaJjo CHATh PEMEHb CO IIKKUBA reHeparopa. [Ipu BKIIIOUCHUH 3aKUTaHHs
BaJI TEHEPATOPA JIOJDKEH MPOBOPAYMBATHCS C YCHIIMEM U3-32 HATHYHS DJIEKTPOMArHUTHOTO ToJs. Jlitst
MIPOBEPKH UCIPABHOCTH KOHTPOJBHOMN JIaMIbl HEOOXOMMO CHAThH MPOBOJ C KIeMMbI D U coeTuHUTH
€roC «Maccoi» MPH BKIIOUYEHHOM 3)KUTaHUU, KOHTPOJIbHAS JIAMITOYKA JTOJDKHA 3aTOPEThCSL.

OcTanbpHble TPOBEPKHU LIEIECO00Pa3HO MPOBOAUTH HA CHSITOM C aBTOMOOMIISI FEHEpaTope.

JIMarHoCcTMKA HEMCNPABHOCTH FeHEPaTopa, CHATOI0 C ABTOMOOMIIS

CHATBI ¢ ABUTaTeNsl TeHepaTop 3aKperuiieTcs Ha CIHelUalIbHOM CTEHJE WU Ha CTOJE,
WCIIONB3Ysl BUHTOBOM 3aKuUM (pHC 5.16).

Puc 3. @ukcanus reseparopa v BpalleHHe ero potopa: | — anexrpudeckas apeinsp, 2 —
MEePEXOIHUK, 3 — TOJIOBKA MOJ1 TalKy IIKKBA, 4 — IIIKUB pOTOpa, 5 — reHepaTop, 6 — BUHTOBOM 3aKUM
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CobpaB anekTpuueckyto cxemy (puc. 5.17), BpamaioT poTop reneparopa. Jias 3TOro Moxer
HCIOJIb30BAThCS JEKTPUUECKAs APEIlb U MEPEXOJHHUK € TOJIOBKOM O] raiiky IIKMBa FeHepaTopa.

1
2

 +B r___,[ — / i

Puc 4. Dnextpuueckas cxema coeiuHeHui: 1 — ocunsuiorpad; 2 — reneparop; 3 — BbIKIOYaTeNb; 4 —
aKKyMyIATOpHas OaTapes; 5 — Harpy3ka (koHTpoipHas jamma 40-100 Br).

3aMbIKalOTCS KOHTAKThl BBIKJIIOYATENs] 3, U IPUBOJUTCS BO BpalleHHE Ball TeHepaTopa ¢
qacToToi Bpamenus 25003000 mun . Eciti TeHepaTop UCIPABEH, TO 3aOPUTCS CUTHATBHAS JIAMIIA
S. Ha pucynke 5.18 mOKa3aHbl OCIHHJUIOTPAMMBI HAIPSDKEHHUS TeHepaTopa MpH HOPMAILHO

paGOTaIOHleM M OTKAa3aBIIEM BBIIIPAMUTCIIBHOM OJIOKE.
u e

ANV IV IOV,

o t, mc

\ / v v v
f mc

/ \ [ N

Puc 5 OcuumiorpaMmbl BEIXOAHOTO HANIPSDKEHUS TEHEpaTopa: a — MPU UCIPABHOM BBIIPSMUTEIILHOM
O1oKe, O — MPU BRIIPSMUTENHEHOM OJIOKE C BBIIIEIIINM U3 CTPOS JHUOJ0OM; B — OOPBIB B OJTHOM 13
00MOTOK cTaTopa

JlabopaTopHble yCTAHOBKH M KOHTPOJIbLHO-U3MepHUTeJIbHbIe IPHOOPBI

Jlns  mpoBeneHUs  OKCHEPUMEHTAIBHBIX  HMCCIECJOBAaHUNM B KOJUIEIKE
pa3paboTaHbLIa00PATOPHBIE YCTAHOBKU IS UCTIBITAHUS T€HEPATOPOB U
PEryasATOPOB HAIIPSHKEHUS.
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Cxema 1abopaTOpHON YCTAaHOBKH JIJISl CTIBITAHHS T€HEPATOPOB MPE/ICTABICHA Ha pHC. 6, ee
o0muii BUJ - HA pucC.7, a dNEeKTpUUeckas cxema — Ha puc. 8. JlaboparopHast yctaHoBka (puc. 6, u
7) COCTOUT M3 aKKyMYJISITOPHOH Oarapeu, reHeparopa 2, IpuBojia, KOHTPOJIBHOM JIAMITHI 3, TaMITbI
Harpy3ku 6, BBIKIIIOYATeNld MUTAaHUS OOMOTKU BO30YXACHUS 7, BBIKIIOUATENS ISl UMHUTALUU
0o0pbIBa cTaTOpHOUW OOMOTKH 5(3), BBIKIIOYATENST WMHTAIUKA OOPHIBA IIEMH MOJOXKUTEIBHOTO H
oTpuuareabHoro AuoaoB 5(1,2) W CoeNMHUTENBHBIX MPOBOAOB. M3MepeHue >SIeKTPUYECKHUX
napaMeTpoB MPOBOAUTCS ¢ ToMolbio Mynbtumerpa DT 832 u ocimorpaga DMO 510.

I

Puc 6. Cxema nabopaTopHON YCTaHOBKHM JJIsi MCIBITaHHUS reHepaTtopoB:l — ocmumiorpad; 2 —
TeHepaTopsl; 3 — JlaMIa MHAWKATOp BKJIIOYEHMs MHUTAaHUS reHeparopa; 4 — kabenb BTOPOro KaHaja
ocumiuiorpada; S5 — BBIKJIIOYATENM HMHUTALMA HEWCIpaBHOCTEW; 6 — JlaMma Harpysku; 7
BBIKJIIOYATEIb TUTaHUS; 8 — MYJIBTUMETD.

JlaGopaTopHasi yCTaHOBKa pa0OTaeT CIEAYIOUIMM O00pa3oM: 3aMBIKAlOTCd  KOHTAaKThI
BBIKJIFOYATENS AJIEKTPOIPUBO/IA, M IIPUBOJNUTCA BO BpaIlEHUE Bajl TEHEPATOpa C YaCTOTOW BPAILECHUS
300-600 mun"'. Ecnu remepaTop HCIpaBeH, TO 3arOpHWTCS Jamma Harpysknm 7. Ha pucymke 5.25
MoKa3aHa OCIMJUIOrpaMMa HampspKeHUsl TeHepaTopa MpHU HOPMaJbHO PabOoTaIOIIEM BBITPSIMUTEIBHOM
o10Ke.

JUis IpOBEPKHU PETYIATOPOB HANPSDKEHHsI CIYKUT JabopaTopHash YCTaHOBKA, CXeMa KOTopas
MpeACTaBiIeHa Ha puc. 9, oommii Bua — Ha puc. 10, a anmekTpuueckast cxema — Ha puc. 11.

JlaGopaTopHast ycTaHOBKa paboTaeT cieayronmMm obOpazoM: Onok nutanus 4 (puc. 10)
BKJIFOYaeTcss B ceTb nmuTanus 220 B mocpencTBoM BhIKIIOUATeNds 7; ¢ OJoKa MUTAHUS HAIpPsDKEHHE
IIOCTYIIA€T HA BXOJ PEryJsATOpa HANPSIKEHUS 2 W KOHTPOJIUPYETCS C MOMOIIBI BOJIBTMETpA 3; Ha
BBIXOJI peryJsiTopa HANpsOKEHHs MOAKIIOYeHa KOHTposibHas jamma 1. [Ipu mojade HampspKkeHUs Ha
perynsTOp HAINpPsDKEHUS KOHTPOJIBHAS JIaMIla 3aropaeTcs, 3aTeM NHTAoIee HaNpsOKEHHE IIaBHO
MOBBIIIAETCS MTOCPEICTBOM PETYJSATOpa HAaUpsHKEHHs 6; MpU M3MEHEHUH HaIpspkeHHus Boime 14 B
KOHTPOJIbHAA J1aMIla AOJIKHA MOTraCHYTh, r'paHUIly T'OPC€HH JIaMIIbl KOHTPOJIUPYIOT IO BOJBTMETPY.
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Puc. 8. Cxema n1abopaTOpHOIM YCTaHOBKH JJIsl UCIIBITAHUS PETYISTOPOB HANpPSKEHUs: 1 — peryasTopsl
HaNPsKEHUs; 2 — BBIBOJIbI KOHTPOJIBHOM JIaMIIbl; 3 — KOHTPOJIbHAS JJaMI1a BKJIFOUEHUS MUTaHUS; 4 -
KOHTAKTHasl TUIONIA/IKa OJI0Ka MUTAHUS; 5 — BOJIBTMETP; 6 — KOHTPOJIbHAS JIaMIIa; 7 — MepeKtoyaTesb
peKuMa BOJIBTMETPA; & — BBIKJIFOUATENb IUTAHUS; 9 — PErysaTOp HANpPsHKEHUS.
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Puc 10 Dnextpuyeckas cxema 1abopaTOpHO YCTAHOBKH JIJIsI UCIIBITAHUSI TEHEPATOPOB: | —
BBIKJTIOYATETh UMUTAIIUKA OOPBIBA MOJIOKUTEIHLHOTO UO0/1A; 2 — BRIKIIIOYATEIh UMUTAIIUU
OTPHUIIATEITLHOTO JAM0/1a; 3 — BBIKJIFOYATENh UMUTAIIUHA 0OpbIBa 0OMOTKH; 4 — aKKyMYJISITOpHASI
Oarapesi;5 — BBIKJIFOUATEIh OOMOTKH BO30YKIEHUS, 6 — BRIIPSIMUTEIbHBIC JHObI, 7 — HATPY304HAS
nammna, 8§ - ocrmniorpadg DMO 510.
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Puc. 11. Dnekrpuueckas cxema 1a00paTOPHOI YCTAHOBKH JIJIsl UCTIBITAHHS PETYIISTOPOB
HanpsDKeHUs: | — KOHTPOJIbHAS JIaMIIa; 2 — UCTIBITYEMBIH PeryIsTOp HaPsHKEHHST;, 3 — BOIBTMETD; 4 —
OJIOK IUTaHMS;S — MEPEKITIoYaTeNb pexkuMa BosibT™MeTpa 15 wim 60 B; 6 — perynsatop HanpspkeHus; 7

- BBIKJIFOYATEJb TUTaHUs OJ0Ka.

MeToauka BbINOJIHEHHUsI padoThI.

1. BbluepTuTh 3JEKTPUYECKHE CXEMbl TI'€HEPaTOPHBIX YCTAHOBOK C BO30YKICHHEM OT
aKKyMYJIITOpa U cCaMOBO30YKJEHUEM U OIUCaTh UX padoTy.

2. U3y4uTh METO/1bI IMarHOCTUKH T€HEPATOPHON YCTAaHOBKH C MOMOILBIO ocIipuIIorpada.

Jns aToro ocuuiuiorpag MoJACOEAMHSAETCS K CUIIOBOM KieMMe reHeparopa «+B» m «macce».
Bxirouaercs mpuBOJ TeHepatopa M CHUMAeTCsl OCHWIOTpaMMa BBIXOJHOTO HATNPSIKEHUS  JUIsS
UCIpaBHOTO reHeparopa (puc. 12).

u.B

'

. e — — — — — — — S — — p—
1 L S e e e L g e s S M e e e e e i i

10 20 30 4
0 MC

Puc.12. OCI_II/IJIJIOFpaMMa HaIpsPKCHUA UCIIPABHOI'O r€HEpaTopa.

Bxuttouarenem 3 (puc. 11) umMutupyercss oOpbIB CTATOPHOM OOMOTKHM I'€HEpaTopa M CHUMAaETCS
COOTBETCTBYIOIIAs OCHMIUIOrpaMMa. By ocmiiorpaMmsl IpezicTaBiIeH Ha puc. 5.26.

Kax BuHO u3 puc. 5.25, npu uCIIpaBHOM I€HEPATOPE HAIIPSHKEHHUE HA €0 BBIXOJE MPAKTUYECKU
OCTaeTCsl MOCTOSTHHBIM U paBHbIM 12 B.

[Ipu oOpbIBe 1M B OJJHOM M3 OOMOTOK CTAaTOPa BHIKJIFOYAETCs U3 pabOTHI OJIHA Mapa JHO0B
BBINPSIMUTES, B PE3YNbTAaTe TOK MYIbCUPYET ¢ OONBIIONW aMIUIUTYAOH, HAPSYKCHUE Ha BBIXOJE
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reaepaTopa Oyzaer konebarbes B npeaene ot 4 1o 12 B (puc. 5.26), a cpenHee HanpsbKEHUE YIIAET 10
8B.

VAVAVATAVATAVATAVATA

MC
Puc.13 Ocmmuiorpamma HanpsiKeHUs IPH 0OpBIBE B OAHOM U3 0OMOTOK CTaTopa.

Hanee BbIkIOUareneM | UWMUTHUPYETCS BBIXOJ M3 CTPOS IMOJOXKUTEIBHOTO JHOAa, a
BBIKJTIOYATENEM 2 — OTPUIIATEIHHOTO JIMO/a B IIETH BBIIPSMUTENS U CHUMAIOTCS COOTBETCTBYIOIIUE
ocmuiorpaMMel (puc. 14 u 15 ), U3 KOTOPBIX BUIHO, YTO BBIIPSMIICHUE TOKA MPOUCXOIUT JHIIb B
WHTepBaje 2/3 nepuoa.

uB
12
Y™ /f-v-v-v-\ YTy YTy LYY
0 \ /! K
10 20 30
40 MC
Puc. 14. Ocunmiorpamma ¢ oOpbIBOM MOJOKUTEIBHOTO AUOAA.
u,B
6
V % vV vV vV
0

10 20 30 40
MC

Puc. 15. Ocuumiorpamma ¢ 00pbIBOM OTPUIIATEILHOTO THO/A.
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ComnpoTuBicHre OOMOTOK pOTOpa MOXKHO HW3MEPUTh MEXKAY KOJbIIaMU KOJIJIEKTOpa, B
3aBHUCHUMOCTH OT THIIAa T€HepaTopa OHO JOJKHO cocTaBisATh 3 — 5 Om. Ecim ommeTp mokasbiBaeT
0oJbIIIe, 3HAYUT, 0OMOTKAa UMEET pa3phIB (puc. 16), a eciiu MEHbIE, TO UMEET MECTO MEKBUTKOBOE
3aMbIKaHUE.

OOBIYHO OOpHIB HAOMIOAACTCS B MECTaX COCIMHEHUS OOMOTKH C KOHTAaKTHBIMH KOJBIIAMH.
JedekT ynansercs Npomaiko 3TUX coeAUHEHUHN NasuibHUKOM. CONMPOTUBJICHUE M30JIALUN 0OMOTOK
BO30OYXKJICHHUSI MOXHO TPOBEPHUTH C IOMOINBID MErOMMETpPa, MOJKIIOYUB €r0 MEXAY OJHUM W3
KOJUIEKTOPHBIX KOJIEIl U KOPILYyCOM POTOpa.

namnovka 25 Br

Puc 17. IlpoBepka COpOTUBIICHUS U30JISALIUU OOMOTKH pOTOpA.

IIpy  orcyrcTBMM  MEroMMeTpa MOXHO  BOCHOJIB30BATBCA  KOHTPOJIBHOM  JIAMIIOW,
MTOAKITIOUEHHOM TMOCIIeIOBAaTEeIbHO K UCTOYHHUKY TIEPEeMEHHOro Toka Hampspkenuem 220 B (puc. 17).
Ecnu nammouka 3aropurcs, 3Ha4uT, €CTh TPOOOH 0OMOTKH Ha KOpIyc. MeroMMeTp J0JKEH MOKa3aTh
conpotusienue 6oinee 1 MOwm.

Eciu B KONJIEKTOPHBIX KOJbIIAX 0Opa3oBaiMCh KaHaBku Oomee 1,5 MM, TO Kombla
MIPOTAYMBAIOT HA TOKAPHOM CTaHKE.
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4. VI3y4nTh KOHCTPYKIIMIO BBIIPSIMUTEILHOTO OJI0Ka TeHEepaTopa U IPOBEPUTH €TI0 UCTIPABHOCTD.

[IpoBepka IMOMOB BBIIPAMHUTENBHOTO OJIOKa MPOM3BOAMTCA TOCIE OTCOCAMHEHHUS €ro OT
00MOTOK CTaTOpa OMMETPOM WJIM KOHTPOJIHHOU JIAMITOUKOW HampspkeHueM 12 B, moacoeAnHeHHOH K
HCTOYHUKY MUTAHUS IOCTOSTHHOTO TOKa. /{no/ibl MpoBepsitoTCA Ha OOPBIB U KOPOTKOE 3aMbIKAHHUE.

W3mepuTenbHble KOHLBI OMMETpA MOACOEAMHSIIOT OAUH K BBIXOJAHOMY BBIBOJY «+» WIH «—»
BBIIIPSIMUTEIHLHOTO OJIOKa WM K BBIBOAY «D» ITOMOTHUTENBHBIX JUOJIO0B (€CIM OHU YCTaHOBJIEHBI), a
APYroi — MOOYEPEIHO K KJIIEMMaM JHOJI0B, K KOTOPBIM MOJCOEAMHSINCh 0OMOTKH cTtaTopa. [Ipu sTom
CTpeJIKa OMMETpPa JOJKHA OTKJIOHATCS MPU MOJCOEAUHEHNN KO BCEM TpeM BbiBoAaM. Eciy nmomeHsATh
U3MEPUTEIIbHBIE KOHLIBI OMMETPA MECTAMM, TO CTPEJIKA HE JOHKHA OTKJIOHSATHCSL.

B ciydae, ecnu cTpenka Ha ABYX JMOAAaX OTKJIOHSETCS, @ HA OJHOM HET — 3HAYUT 3TOT JUOJ
uMeeT 0OpbIB, U HA00OPOT, €CIIM Ha ABYX IMOJAX HE OTKJIOHSETCS, @ Ha OTHOM OTKJIOHSIETCS — 3HAUUT
HOCJICAHUN UMEET KOPOTKOE 3aMbIKaHue (puc. 18)
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Puc 18. IIpoBepka BRIPAMUTEIILHOTO OJI0Ka reHepaTopa: a — MPOBepKa JUOI0B Ha OOPBIB; B — IPOBEPKA
JTUOJIOB Ha KOPOTKOE 3aMbIKaHUE

5. U3y4nTh KOHCTPYKIIMIO CTaTOpa F'€HEPATOPA U IPOBEPUTH €0 UCIIPABHOCTD.

OOMOTKHM cTaropa HMEIOT TPU BBIBOAA TNPH COEAMHEHUH 3BE3JI0M WM TPEYroJIbHHUKOM.
ConpoTHuBieHnE MEXAY JOO0BIMU JIBYyMs BbIBOJIaMU 0OMOTOK (puc. 19) 101KHO OBITH OIMHAKOBHIM: B
pa3HbIX KOHCTPYKIMSIX CONPOTHUBIEHUS MOTYT OBbITh pa3iMYHBIMH, HO B JIIOOOM Cilydae MOXHO
OXKMJIaTh, YTO OHHM JOJKHBI ObITh OKOJO 0,1 OM. Ecnm omMmerp Oyner moka3biBaTh pas3InyHBIC
COIIPOTHBIIEHUS], 3TO 3HAUUT, YTO B OOMOTKE €CTh MEXBUTKOBOE 3aMbIKaHUE. Takyto OOMOTKY HYKHO
3aMEHUTb.

CraTtop
reHepartapa

)7 2t
i
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77
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Puc.19. IlpoBepka conpoTUBIEHHSI 0OOMOTOK CTaTOpAa.
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[TpoBepuTh 3aMblkaHHE€ OOMOTOK CTaTopa Ha KOpHyc («Maccy») MOXKHO IYyTEM H3MEpeHUs
COTIPOTUBIICHUSI MEXAY KOJIbIIAMHU OAHOW M3 OOMOTOK M KOPIIYCOM C IOMOIIBIO MErOMMETpa WM
KOHTpoJIbHOU Jamnbl (puc.20). Jlamrmouka He J0HKHA 3aropeThes, a METOMMETP JOJKEH MOKa3aThb
conpoTusiieHue 6osee 1 MOwm.

CraTop
reHepaTopa

KoHTponbHan
namnouka 25 Bt

Puc 20. I[TpoBepka conmpoTHBICHUS U30JISIIUNA MEXTY OOMOTKAMH U CEPJCYHUKOM CTaTOpa

6. U3y4unTh yCTpOICTBO perynsaropa Hanps>KeHUs U IPOBEPUTH €r0 UCIIPaBHOCTb.

Perynstopel HanpsokeHHsI  SIBISIIOTCST  HEPEMOHTUPYEMBIMH, W TPU  BBIXOJIE W3 CTPOA
3aMEHSI0TCST HOBbIMU. OJIHAaKO mepes 3aMEHOM ClielyeT TOYHO YCTaHOBUTh, YTO UMEHHO PETYISATOP
BBIIIEI U3 CTPOSI.

[IpoBepky MOXKHO TPOBECTH, UCTIONB3YA cxemy (puc. 21)

KoHTposibHast namMmia TOAKITIOYAETCS MEXIYy TEMH K€ BBIBOJAMH, MEXIY KOTOPBIMU
MOJIKJIFOYaeTCsl 0OMOTKa BO30Y)KIIEHUsI Te€HepaTopa, a Ha OCTaBIIUICS BBIBOJ M «MacCy» MOJAETCs
TOK, HalpsDKEHUE KOTOpPOTO JOJKHO MEHSAThCA B mpenene ot 12 no 15 B. Ilpu nHanpsbxkenun
12+12,5 Bnamna nomkHa ropetb, a npu 14+15 B - racHyTb.

Puc 21. Cxema npoBepku peryssTopa HanpspDKeHus: a — reaeparopa [-222; 6 — reneparopa 37.3701;
1 —akkymynsTopHas 0aTapes; 2 — peryasTop HampspDKEHUs; 3 — KOHTPOJIbHAS JIaMIIa.
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[Tpu mpoBepke peryssaTopa HalpspKeHHs Ha j1abopaTtopHoil ycraHoBke (puc. 11), neiicTByror
ClIeAYIOIMUM 00pa3oM: Ha OJIOK MUTAaHUS YCTAHOBKU 4epe3 BBIKIIOYATENb § M101aeTCsl IMTaHUE OT CETH
nepeMeHHoro Toka B 220B, 3aropaercs Jsiamma - MHAMKATOp 3; K KOHTAaKTHOM IIOLIAJKE
BBINPSMUTEIBHOIO OJ0Ka 4 IOJCOEAMHSAETCS UCHBITYEMBIH DPEryssITop HampskeHus 1; Ha ILIETKH
perysaropa MmocpeAcTBOM IIPOBOAOB 2 IMOACOEAUHIETCS KOHTPOJbHAs Jjlamna O; Bpallas peryiastop
BBIXOJIHOTO HANpsDKeHUs 9 Osoka NUTaHUS JOOMBAIOTCS M3MEHEHUS HANpPsHKEHMs Ha BXOAE
PEryJIATOPa; 110 BOJBTMETPY 5 KOHTPOIMPYIOT HANIPSHKEHHUE, IPU KOTOPOM JIaMIla - UHIUKATOP IaCHET;
€CJIU ILIKaJIbl BOJIBTMETPA HE XBATaeT, TO €ro MEPEBOAAT B PEKUM U3MepeHus 10 60 B BeikmouaTenem
7.

[IpoBeneHHBIE HKCHEPUMEHTHI IOKa3alM, 4YTO INPU YBEIMYCHUM HANpPSHKEHWs Ha BXOJe
perynaropa a0 13,2 B koHTpoibHas jammna IMOCTOSHHO TOpeia, a Mpu JajdbHEHIIeM YBEIMYEHUU
HanpspbkeHus 10 15 B — He ropena. [Ipu ymenbiieHun e Hanpsbkenus ot 15 B mammna 3aropanace npu
13,2 B u mpojiomkana ropeTsb Npu JajJbHEHIIeM YMEHBIICHHH HAMIPSDKEHHsI. DTO CBUAETEIBLCTBYET 00
UCIPABHOCTH PEryJsTOpa HaIPSKEHMS.

B ciyuae ke, korga jaMia NOCTOSIHHO TOPUT WUJIM HE TOPUT BO BCEM MCCIIEAYEMOM MHTEpPBAJe
HaNpsOKEHUs, TO PEryJIATOp HAMPSKEHUS SIBJIETCS. HEUCTIPABHBIM.

R
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Puc. 22. Cxema 1 mpoBepKHU peryisTopa HanpsbkeHus reneparopa 94.3701 aBromoOmnst BA3-2110: 1
— KOHTPOJIbHAS JIAMIIA; 2 — BBIBOJI «MAaccay» PEryisiTopa HalpspKeHust; 3 — BbIBoA «DF»
perynsiTopa HalpspKeHUs; 4 — peryysaTop HanpsbkeHus; S — BeiBol «D+»perynaropa
HaNpPsDKEHUS; 6 — ICTOYHUKITUTaHUS.

KOHTpOJ’IbHLIe BOIIPOCHI

1. 3adem HeoOXoaUMMa reHepaTOpHasi yCTaHOBKA?

2. OT KakuX nmapaMeTpoB 3aBUCUT MUHIYyLIHUPOBAHHAS 3.1.C. B IPOBOJHHUKE, ABIKYILEMCS B
MarHuTHOMII0JIE?

3. B deMm 3axirouaeTcsi NPUHLUUIIMAIBHOE OTIMYME T€HEPATOPOB MOCTOSHHOTO TOKa U
IIEPEMEHHOTOTOKA?

OOBbsicHUTE IPUHLUI IEWCTBUS TeHEepaTopa eEPeMEHHOr 0 TOKa.

Kak MoryT coeiMHATHCS cTaTOpHbIE 0OMOTKH?

N3006pa3ute cxemy BBITPIMHUTENLHOTO OJ10Ka reHepaTopa.

Kak paGoTraer BbIIpAMUTEIbHBIN 010K?

Kak yctpoen potop reneparopa?

3aueM HEOOXOAMM U KaK paboTaeT perynsaTop HanpsHKeHus?

0. Kakue crocoObl muTaHust 0OMOTKH BO30YKIEHHS CYIIECTBYIOT?

11. Kak paboTaeT anekTpuueckas cxema ¢ BO30yXJI€HHEM OT aKKyMyJsiTopa?

12. Kak paboTaer 31eKTpudeckas cxema ¢ caMoBO30yxkKJieHHeM?

13. Jlns kako enu ucroyib3yeTcs BeIBoAHAsA KiemMa (W) reneparopa?

14. Kakue 0coOOEHHOCTH UMEIOT JIEKTPUYECKHE CXEMbI 3apyOex HBIX aBTOMOOMIEH?

15. Kak mpoBoauTCS MarHOCTHKA HEUCIIPABHOCTH TeHEpAaTOpa Ha aBTOMOOMIIE?

16. Kak 0603Ha4atoTcsi BBIBOJAHBIE KOHTAKThI TeHepaTopa?

17. Kak mpoBOoAMTCS MPEAPEMOHTHAS TUArHOCTUKA TeHepaTopa?

=00 N LA



18.
19.
20.
21.
22.
23.
24.
25.
26.
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Kakue BUIIbI OCIIIIITIOTPaMM BBIXOHOTO HAIPSHKEHUSI MOTYT OBITH?

Kaxkue Bumb1 ocupiiorpaMm B 00I1Iei TOYKe 0OMOTKH CTaTopa MOTYT OBITh?
B kakoii mocneaoBaTenbHOCTH MPOU3BOAUTCS Pa300pKa reHeparopa’?

Kak npoBepuTh HCIPAaBHOCTH PETYNIATOPA HAIPSKEHUS?

Kak nmpoBepuTh HCIIpaBHOCTb 0OMOTKH BO30YKIEHHS poTopa?

Kak npoBepuTh NCHIPaBHOCTH BBITPSIMUTENHLHOTO OJ10Ka?

Kak npoBepuTh uCpaBHOCTb OOMOTOK CTaTOpa reHepaTopa?

Kak npoBeputh koHaeHCATOP?

Kak mpoBepuTh KOHTPOJIBHYIO JIAMITY 3apsiIKU TeHeparopa?
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Tema 3.CxemMbl cucTEM JIEKTPOCHAOKEHHUS

IpakTnueckas padora NeS. Cxema 3J1eKTPO00OPYI0BAHUS JIETKOBBIX M IPY30BbIX
aBTOMOOMJIeH

OneKTpooOOpyIOBaHUE COBPEMEHHBIX aBTOMOOWJIEH MpPEACTABISAET COOOM CIIOXKHBIM KOMIIIEKC
MCTOYHHUKOB TOKA, YCTPOMCTB 3aXKUT'aHMs, F€HEPATOPOB, KOHTPOJBHBIX NMPUOOPOB, OCBETUTEIHHBIX
YCTPOICTB, pa3IMYHbIX KOMMYTAIlMOHHBIX INPUOOPOB, IPEIOXPAaHUTENEH U  COEAMHUTEIbHBIX
MIPOBOJIOB, 00BEIMHEHHBIX B OOIIYIO SJIEKTPHUECKYIO CXEMY.

Jlis BBINOJHEHUS OTIENBHBIX (DYHKIMH HMCHOJIB3YeTCs, KaK MPAaBUJIO, HE OJHO M3JeNue, a rpyIma.
[Ipu BBHIOOpPE MeECT MOAKIIOYCHUS TOTPEOUTENEH JJIEKTPOIHEPIHH YUUTBHIBACTCS CIEAYIOLIee
TpeOoBaHue: TMOTpeOuTeNnb OOJBIION MOLIHOCTH, Takue Kak craprep, U paboTaromue
KpPaTKOBPEMEHHO, IPUKYpPUBATEIb, 3BYKOBBIC CHTHAJIBI, Yachl, a TaKKe MPHOOpHI, paboTa KOTOPHIX
HE00X0/1MMa B aBAPUIMHBIX CUTYalUAX, HOJKIIOYAIOTCS K LIETIH aKKyMYJIATOPHOU Oarapes-amrnepmerp.
[ToTpeOuTenu >IEKTPUYECKON 3HEPruM B 3aBUCHUMOCTH OT MeECTa MOJKIIOYEHHUsS JAeATCS Ha JiBe
rpynisl.K nepBoii rpynmne oTHOCSATCS OTPeOUTENH, MOAKIIOYEHHBIE K eI aKKyMYJISTOpHas 6arapes
— ammepmerp. Ko BTOpo#i Tpymnme moTpeduteneil OTHOCATCS BCE IMOTPEOUTENM, HE BOIICAIINE B
NEpBYI0 TpYHIy, W THOJKIIOYAIOTCS OHM K Ienu reHeparopa. IlorpeOutenu BTOpOil Ipymiibl
MOJIKJIIOYAIOTCS Yepe3 BBIKIIOYATENb 3aKUTaHUS - €CIM OHM padoTaloT TOJIBKO MIpU paboTaroLIeM
naBuratene  (OTONUTENb, CTEKIOOYMCTUTENb, KOHTPOJbHbIE HPUOOpPBI); uepe3 LEeHTPaIbHbIHI
MEPEKITI0YaTEeNb-BCE MPUOOPHI BHEIITHETO OCBEIICHHUS.

CyiecTByeT JiBa TUIIA AIEKTPUUECKUX CXEM 3JIEKTPOOOOPYI0BaHUS aBTOMOOMIIEH:

1. IIPUHLUINIAAIIBHAS CXEMA,;

2. CX€Ma COEJUHEHU.

B npuHmMnuaneHOM  JNEKTPUYECKOM  CXE€ME€ T[JaBHBIE [HTAIOIIME LENH  PACIOJIAraroTCs
TOPU30HTAIIBHO, @ MOTPEOUTENN AIIEKTPUUYECKONH SHEPruM BKIIIOYAIOTCS MEXJIYy HUMH U «Maccoi»
aBTOMOOMJIS.

Ha cxeme coeanHeHuil pacnojiokeHHe JeTajei 3JeKTpOooOOpYAOBaHUS OTHOCHUTENIBHO JAPYT Jpyra
COOTBETCTBYIOT HUX (PakTHUEeCKOMYy pa3MelleHHi0 Ha aBromoOwmie. WM3nenus u300paxeHsbl
CXEeMaTHYeCKH, OTpakas pealbHOE€ OdepTaHue, IIOKa3blBas TPYNIHUPOBKY IPOBOJOB B JKIYTHI,
PacrojoKeHUE KI'yTOB COOTBETCTBYET WX JEMCTBUTEIBHOW TpacCHUpOBKM Ha aBTomobOmie. l[Bera
MIPOBOJIOB 0003HAYAOTCS LU (PpamMH.

Ha aBromMOoOMISIX 371€KTpOOOOpY/IOBaHHE MMEET OJHOIPOBOJHYIO CXEMY, IZleé BTOPBIM IPOBOJIOM
CIIY’)KUT KOpPIYC aBTOMOOWJS. OINeKTpuyeckas CeTh BKIOYaeT B ce0s  DIEKTPONPOBOIKY
(coeaMHUTENBHBIE MTPOBOAA), IPEIOXPAHUTENN I 3alUThl SJIEKTPUUYECKUX LENell OT Meperpy3ok u
COEIMHUTEIIbHBIE MTAHEH.

HcTouHuKH 37E€KTPUYECKON SHEPrUuM — IeHepaTop M aKKyMyJsiTopHas Oarapes B aBTOMOOMIIBHBIX
cXeMmMax, Kak TpaBWIO, COEIMHEHBl NapajyieIbHO. B 3IeKTpUYecKylo Ienb, COEAUHSIOLIYIO
MOJIOKUTEJIbHBIE BBIBOJIbI TEHEPATOPa U aKKYMYJISITOPHON OaTapeu, yCTaHaBIUBAIOT aMIIEPMETD.

B anekTpuueckux LEnsAX HU3KOTO HANpPsDKEHUS NMPUMEHSAIOTCS TMOKME MPOBOJA € M30JISALUEH U3
MOJINBUHUJIXJIOPUAHOTO IUIACTUKATA, KOTOpbIE HE TEpSIIOT pabOyMX CBOMCTB, U BBLAEPKUBAIOT
Temneparypy ot - 40 1o +70°C.

B aBTOMOOMIBHON 53JIEKTPONPOBOJIKH TMPUMEHSIOTCS TpoBoja cedeHuem ot 0,25 1o 6 MM2, 3a
HCKITIOYEHHEM JIIEKTPONPOBO/IA K CTAPTEPY, IIE HCIOMb3yeTCsl POBOJ CEYCHHEM HE MeHee 25MM .
s ynoOcTBa MOHTa)xa M C LIETbI0 3allUThl OT MOBPEXIEHUN MPOBOJAa OOBEIWHEHBI B IYUYKH,
omjieTeHbl X/0 TKaHBIO W TOKPBITHI H3omAnueil. [lydykn mNpoBOIOB 3aKpeIUIsSIOTCS Ha Ky30Be
ABTOMOOMIIAMETAIITHYECKUMH CKOOAMH.
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Bomnpocsl 1151 cCAMOKOHTPOJIS

1. PacckaxuTte 0 IPUHIHIIE TOCTPOCHUS CXEMBI JICKTPOCHA0KEHUS aBTOMOOMIIS.

2. Kak BbIOpaTh MeCTO MOJIKIIOUYCHHS TOTPEOUTENCH AIEKTPOIHEPTHH?

3. Kakue TUIBI 2JIEKTPUYECKUX CXEM AJIEKTPOOOOpYyI0BaHUS aBTOMOOUIIEH BbI 3HaeTE?

4. B kakux cxeMax 3JIeKTPOCHA0KEHUs aBapUNHBIA pEXUM KOPOTKOTO 3aMbIKaHHs B LENHU
00MOTKHBO30YXICHUs HE OraceH?

5. Kakue HeucnpaBHOCTH 3JEKTPOIPOBOAKH HaMOOJIEE YaCTO BCTPEUaroTCs?

6. Kakue npuOopbl HCMOIB3YIOT AJIsl IOWCKA HEUCIIPABHOCTH 3JIEKTPOIIPOBOAKHU?
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IIpakTHueckas padora Ne6. CucremMbl 3JIeKTPOCHAOKEHUS €
reHePATOPHLIMHYCTAHOBKAMU MIEPEMEHHOT0 TOKA

B npuHIHMNUanbHYIO CXeMY JIEKTPOCHAOKEHHS JIETKOBOT'O aBTOMOOMIISI BXOJIAT:

TEHEPATOp IEPEMEHHOTO TOKA;

PEryJIATOp HAPSYKEHUS;

KOHTPOJIbHAS JIaMIIOYKa;

BBIKJIFOYATENb 3KUTaHUS;

aMIIepMeTp;

aKKyMyJISITOpHas OaTtapes;

BBIKJIFOYATEIIb «MACChD».

[Ipy BKJIIOYEHMM 3a)KUTaHUS BBIKJIIOYATEJIEM 3aKUIaeTCs JIaMIO4Ka, KOTopas HHQPOPMHUpYEeT
BOAMTENS O TOM, YTO B OOMOTKE BO30YXK/IEHHUS T€HEeparopa €CThb HAIpsSHKEHHE U TeHepaTopHas
YCTaHOBKAa HCIPaBHA. B MOMEHT NOCTM)KEHHs HaNpPsKEHUS HOMUHAIBHOM BEJIMYMHBI JIAMIIOYKA
TacHeET.

VY rpy30Boro aBTOMOOMJISI aKKyMYJISTOpHas Oarapesi BbIHECEHA M3 IOJKAIOTHOIO MPOCTPAHCTBA U
yCTaHaBJIMBACTCS 3a4acTylO M0/ KaOWHOW CHapy)XM aBTOMOOMJIS, YTO MPUBOIUT K YBEJIWYECHUIO
JUIMHBl TIPOBOZIOB M CKAa3bIBaeTCs Ha OOIIEM CONPOTHUBICHWM IEMU: LeNb TIeHepaTop -
aKkymyssTopHas Oatapes B 1,5-2 pas3a Oosblie yeM y jerkoBoro aBromMoOwis. ITostomy nurtanue
peryyisaTropa HalpspKeHHs Y TPY30BBIX aBTOMOOMIJIEH OCYLIECTBJIEHO HE 4Yepe3 JOINOJHMUTEIbHbIC
JUOJBl, a OT CUJIOBOM LIENM I'€HepaTopa 4epe3 3aMOK 3a)KUT'aHMs — BBIKJIHOYATENb. [ OTKIIOueHUs
aKKyMYJIATOPHON OaTaped Npu JIMTEIbHON CTOSHKE aBTOMOOMJISI B CX€MaxX JJIEKTPOCHAOXKEHUS
aBTOMOOMIIEH C KapOIOPATOPHBIMU JIBUTATENISIMU BBE/IEH BBIKIIIOYATENIb «MACChD».

B THmoBoii cxeme 3eKTpocHa0XKEeHHUS TPY30BOTO aBTOMOOWISI C IU3€lIeM HEBO3MOXKHO OTKIIIOYHUTH
BBIKJIIOUATENb «Macchl» MpH paloTarolieM TIeHepaTtope. B cxeme ucnonab3oBaH AMCTaHIIMOHHBIN
BBIKJIIOYATEIb «MacChl» UMITYJIbCHOTO NEHCTBUS C (PUKCUPOBAHHBIMU KOHTAKTaMH.

B coorBerctBun ¢ ycraHoBuBlIelca B Poccuu TpagunuM CymIeCTBYET CIEAYHOINas MapKUPOBKa
BBIBOJIOB I'€HEPATOPHBIX YCTAHOBOK:

«*+» - BBIBOJI OCHOBHOT'O IIUTaHN;

«/I»- BBIBOJI IOITOJIHUTENILHOIO NTUTAHNUS,

«B»- K BBIKJITIOYATEIIIO 3aKUTaHUS;

«O» - BbIBOJI HYJIEBOM TOUKH.

Jlig moucka HEHCIPaBHOCTH 3JIEKTPOIPOBOJAKU OOBIYHO HCIOJIB3YIOT KOHTPOJIBHYIO JIaMITy WIIU
BosibT™METp. [IpH 3TOM /1151 0OJerYeHnss OPUEHTUPOBAHUS B SJIEKTPUUYECKUX LIETISAX 3JIEKTPOIPOBOJIKU
ClIeyeT TOJIb30BAaThCA NPUHLMIUAIBHON JJIEKTPUYECKOW CXEMOH aBTOMOOWIISA, Ha KOTOpOl
o0o03HaueHa OyKBEHHO-LIM(pOBasi MAPKUPOBKA DJIEKTPUUYECKUX BBIBOJOB MPUOOPOB, a TaKXKe YKa3aH
LBET KaXJI0ro mnpoBoja. Jlyig HaxokIeHuss MecTta OOpbIBa B AJIEKTPUYECKOW IeMH HeoOXO0IuMOo
MOJICOEIMHUTH OJMH MPOBOJ] KOHTPOJILHOW JIaMIIBl Ha KOPIYC aBTOMOOWIISA, a JPYTUM IOOYEPETHO
KacaTbCsl KOHTAKTHBIX COEAMHEHUN MPOBEpsieMON LM, HauhHasl ¢ OJMMKaNlIero K akkyMyJIsiTOPHOM
Oarapen ydactka. Jlamra He 3aropurcs, €CiIM Ha IMPOBEPSIEMOM Y4YacTKe LIEMU eCThb OoOphIB. Jlis
oTpesieNieHUs] HAJIMYKS UM OTCYTCTBHSI KOPOTKOTO 3aMbIKaHUS B AJIEKTPUUYECKUX LIEMAX HEOOXOAUMO
BKJIKOYaTh KOHTPOJILHYIO JIaMIly BMECTO IIPEAOXPAaHUTEINS IIPOBEPSEMON LEIN.

Ecnau B anexkTpruueckoy menw, 3aluiiaeMol 3TUM IPENOXPAHUTENIEM €CTh KOPOTKOE 3aMBIKAHHE, TO
IIpU BKJIFOYEHUHU BBIKJIIOYATEN 3aXKUTAHWS KOHTPOJbHAS JlamIla JOJDKHA 3aroperbes. i mowucka
MecTa KOPOTKOI'O 3aMbIKaHUS B JIEKTPUUYECKON Iemr HEe0OXOJUMO OT 3TOW IEeNH MOCIeI0BaTEeIbHO
OTCOEMHUTh €€ OT/AeJbHbIE y4yacTKM. HauumHaTe NpoBEpKYy cleAyeT OT NOTpeOuTens, T.e. OT
KOHTPOJIBHOM JIaMIIbl, BKJIIOUEHHOM BMECTO NPEIOXpPAaHMUTENS, INpoBepseMod nenu. Ecimm mpu
OTKJIIOYEHUHU OYEPEJHOr0 ydacTKa LENU KOHTPOJIbHAS JIaMIla IIOTaCHET, TO 3TO 03HAYAET, YTO HA OTOM
y4acTKe MPOU30LUI0 KOPOTKOE 3aMBIKAHHUE.

Nk L=

Bomnipocsl 111 cAaMOKOHTPOJIS
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7. PacckaxuTe 0 IPUHIUIIE TOCTPOCHUS CXEMBI JIEKTPOCHA0KEHUSI aBTOMOOUIISL.

8. Kak BeIOpaTh MECTO MOKITIOUCHHUS TOTPEOUTECH dIIEKTpOIHEPTUn?

9. Kakue THUIBI 3JEKTPUIECKUX CXEM IIEKTPOOOOPYIOBaHUS aBTOMOOMIIEH BbI 3HaeTe?

10. B kakux cxemax 3JeKTpOCHAOKECHHS aBapUHHBIN PEKUM KOPOTKOTO 3aMBIKAHHS B IICTIH
0OMOTKHUBO30YX/IEHUS HE OraceH?

11. Kakue HeucnpaBHOCTH 3JEKTPOIPOBOAKY HauOOJIee YaCcTO BCTPEUaroTCs?

12. Kakue nmprOopbl HCMONB3YIOT AJIs HOUCKA HEUCIPABHOCTH 3JIEKTPOIIPOBOAKHU?
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Tema 4: DxcruryaTanusi CUCTEMbI 3JIEKTPOCHAOKEHUS

IpakTnueckas padora Ne7. Texuuueckoe 00C/Iy:;KUBAHUHE CHCTEMbI
3JIEKTPOCHAOKEHMSI

3HauyuTeNbHAS YaCTh JIEMEHTOB CUCTEMbI IEKTPOCHAOXKEHHMsS aBTOMOOWISA HE IOJJICKHUT
PEMOHTY W HE HYXKIAeTCI B TEXHHYECKOM OOCITY)XKMBAHHU B TEUYEHHE BCETO CpOKa CIYXKObI, 3a
UCKJIFOUEHUEM IOJIIEP KaHUs UX B UUCTOTE U 00eCreyeHNs Ha/IeXKHOTO KOHTaKTa B coequHeHusx. [Ipu
OOCITy’)KUBaHHHM aBTOMOOWJIEH HEOOXOAMMO MEPUOIUYECKH TPOBEPATh HANEKHOCTh KPETJICHUS
IIy4KOB NIPOBOAOB. [Ipym HEHanE)KHOM KpEIUICHUM H30JIALMS IPOBOAOB MOXET IEPETUPAThCS OT
TPSACKH, YTO MOXKET MIPUBECTH K KOPOTKOMY 3aMbIKaHUIO HA KOPITyC, 0OTOpaHHIO U3OJISINH, a HHOTa
U K TOBPEXKACHUIO OTAEIbHBIX HPUOOPOB M Jaxke K moxapy. HeucnpaBHoctn B cucrteme
3JIEKTPOCHA0KEHUOOBIYHO MPUBOIAT K 3aTOPAHUIO KOHTPOJIBHOM JTaMIThl MM U3MEHEHHIO TIOKa3aHUi
ammepMerpa.
IIpu HOpManbHOI paboTe cpa3y mociie MycKa JIBUTraTeNs KOHTPOJIbHAS JIAMIIOYKAa IacHET WU
aMIepMeTp MOKa3bIBaeT 3HAYUTENbHBIN 3apsIHbIA TOK, KOTOPBIH 3aTeM ObICTpO cHUXkaeTcs 10 1-3A.
Texnuueckoe obcnysicusanue akKymyasimopuslx oamapeti
[Tpu TO-1 ouyMIIAIOT aKKYMYJISTOPHYIO OaTapero OT MBUIH, TPSA3U U HEUTPATU3YIOT SJCKTPOJIUT Ha
MacTHMKE€ M KpBbIIIKaX, [POYMLIAIOT BEHTWISALMOHHBIE OTBEPCTHs; IPOBEPSAIOT KPEIUIEHUE W
HAJE)KHOCTb KOHTaKTa HaKOHEYHHUKOB IIPOBOJIOB C BBIBOJAMH aKKyMYJIATOPHOM OaTapeu; 3aMepsitoT
YPOBEHbB JIEKTPOJIUTA B KAKIOM aKKyMyJisiTope OaTapeu; IpOBEPSIIOT KpeIuieHre Oatapen B THE3Ie.
IIpu To-2 KOHTPONIUPYIOT COCTOSHUE AKKYMYJISATOPOB I10 IUIOTHOCTH 3JEKTPOJIUTA U HANPSHKEHUIO
[0Jl HArpy3Koi W INpu HEOOXOAMMOCTH CTaBST AaKKyMYJISATOpHYIO OaTapero Ha HOA3apsIKy.
[IpoBepsitoT KpemieHne akKyMyJasiTOpHOW OaTapen B IHE3/E, COCTOSHUE U KPEIUIEHHE HAaKOHEYHHUKOB
IIPOBOJIOB, COCIUHSIOIINX AKKYMYJSTOPHYIO OaTrapero ¢ KOpILyCOM aBTOMOOWIISI, BBIKJIIOYATENEM U
BHelIHel nenbto. [Ipu sKkcrulyarannyu akKyMyJIsITOpHON OaTtaper B OYEHb XOJIOAHOM KIMMaTHYeCKOM
30H€ YBEIMYMBAKOT IUIOTHOCTH HJIEKTPOJIUTA TEpJ 3UMHEH DJKCIUIyaTallued M COOTBETCTBEHHO
YMEHBINAIOT IMJIOTHOCTD IEKTPOJIMTA B TEIUIOE BPEMS TOJa.
Texnuueckoe obcyHcusanue 2eHepamopos
IIpu TO-1 u TO-2 nmpoBepsitOT U NMpU HEOOXOTUMOCTU PETYIUPYIOT HATSKEHUE MPUBOJHOTO PEMHS
reHepaTopa, a TaKXKe KpeljIeHHe T'eHEPAaTopa, PEeryIsaTopa HalpsHKEHHS U COCTOSTHUS KIIEMM.
IIpu TO-2 ouMmaroT reHepaTop OT IPSA3HM, CHUMAKOT LIETKOJAEP)KATEIH WU IPOBEPSIOT COCTOSHHUE
LIETOK, YCWJINE IpPYXHUH W KOHTAaKTHbIe Koibua. IIpomyBaroT ckaTbIM BO31yXOM BHYTPEHHIOKO
IIOJIOCTh T€HEPATOPA.
Yepes 25-30 ThIC.KM. ITpobera 0OBIYHO MPH MOATOTOBKE K 3MMHEH 3KCIUTyaTaluu npu ouepeHom TO-
2 JONOJHUTENBLHO BBIMOJHSIOT CIEAyIole paboThl: CHUMAIOT M IPU HEOOXOAMMOCTH pa3OuparoT
TeHepaTop, MPOBEPSIOT COCTOSHUE OOMOTOK M Y3JIOB, 3aMEHSIOT AedeKTHbIe y3ibl U netanu. llepen
cOOpKOHM MpOIYBAIOT CKAaTbIM BO3IYyXOM KOpIIyc, poTop M apyrue zaeranu. llpm HeoOxomumocTu
MOJIIIMITHUKY 3aIOJIHSIOT CMa30uHbIM MaTepuaiioM. [locie cOopku mpoBepstoT paboTy reHepaTopa Ha
CTCHJIE.
Yepes3 ogHo TO-2 mpoBepsroT U NMpH HEOOXOJUMOCTH PETYIUPYIOT PEryisaTopsl HampsbkeHus. Ecim
OTCYTCTBYET CTEH] JUISl MPOBEPKU PETyATOpa HAIPSHKEHUS B KOMIUIEKTE C T'€HEPATOPOM, MOYKHO
OCYILIECTBUTH MPOCTEHUIIYIO MPOBEPKY TAKKE C HMCIOJIb30BAHUEM HCTOYHUKA IOCTOSIHHOIO TOKa M
KOHTPOJIBHOM JIaMIIbl MOITHOCTBIO 1-3 BT.
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[TpakTuueckas padota Ne§. OCHOBHbBIE HEUCIIPABHOCTH CUCTEMBI JIEKTPOCHAOXKEHUS

OCHOBHBIMU HEHCIPABHOCTSIMH CHCTEMBI JIEKTPOCHAOXKEHHUS aBTOMOOWIIS SIBISIOTCS  OOpBIB
UIEKTPUUECKUX LieNell BCIEACTBUE HAPYIIEHUS KOHTAKTOB B JJIEKTPUYECKUX COEJUHEHUSIX
(ocmabnmeHust WX  KpEIUICHWH,  OKHUCJICHHS  KOHTAaKTHUPYIOIIUX  IOBEpPXHOCTEH),  0OphIBa
JIEKTPOIIPOBOJIOB WJIM IIEpEropaHusl IpeloXpaHUTeNei, 3aMblkaHue Lenedl u3-3a HapyleHHs
M30JSIMM  TPOBOJIOB, a TAaKXKE BBIXOJ W3 CTPOSl OTHENBHBIX 3JEMEHTOB CHCTEMBI (JaMmIl
OCBETHUTEIbHBIX IPUOOPOB, JATYMKOB KOHTPOJIbHO-U3MEPUTENILHBIX IPHOOPOB, peje U Ip.).
VYcTpaHeHne yka3aHHBIX HEUCIIPAaBHOCTEM B OOJIBLIMHCTBE CIY4aeB 3aKIIOYAETCS B ONPENEICHUU C
MIOMOILBIO MHJMKATOpa WM TecTepa MecTa oOpbIBa MM 3aMbIKAHUS 3JEKTPUYECKUX LEeNed M B MX
BOCCTAQHOBJICHMM TIYyTeM THOATSDKKA OCIA0JIEHHBIX KOHTAKTHBIX COCIUHEHHMH, WX 3a4HCTKH,
yCTpaHEHUs! OOPHIBOB WJIM 3aMbIKAHUS IIPOBOJIOB, & TAKXKE 3aMEHBI BBILIEALIMX U3 CTPOs JIEMEHTOB.
DJNEeKTpUYECKUE IEMU CHUCTEMBI 3JEKTPOCHAOKEHHUS aBTOMOOWIIS 3aUMIIECHBI NPEIOXPAHUTEISIMH,
[I0O3TOMY IpU IPOBEPKE HCIPABHOCTU TOW MM MHOM 3JIEKTPUUYECKOW ILIeNU B IMEPBYIO OYepeib
HE00XO0AMMO MTPOBEPUTH, HE TIEPETOPEIT JIU PEAOXPAHUTEH B JAHHOM LETIH.
B03MOKHBIMU HEUCIIPABHOCTSAMU CUCTEMBI AJIEKTPOCHA0KEHUS MOTYT OBITh:
1. Amnepmemp He nokazvigaem 3apsa0HO20 MOKA — B 3TOM Cllydae KpOME HEHCIIPaBHOCTU
JJIEMEHTOB  CHUCTEMBI, BO3MOXHAa HEHCIIPAaBHOCTb aMIEpMETpa, TMOJHas  pa3psKEHHOCTh
aKKyMYJIITOPHOM OaTaped WJIM HEMCIIPAaBHOCTb BBIKJIKOYATENsS aKKyMYJATOpHOW Oarapeu (eciu OH
ycTaHOBJeH). [l mpoBepku ammepMerpa IpU HE padoTalolIeM JBUTaTele HaJ0 BKIIOYUTh
notpeOutens, Hanpumep (apsl. McnpaBHbli amnepMeTp JOJDKEH IMOKaszaTh paspsaaHblii Tok. Eciu
pa3psoKaTh aKKYMYJSITOPHYIO OaTapero HEKOTOpoe Bpemst Ha (apsl, a 3aTeM MyCTUTh IBUTATelNb, IPH
CpeAHel 4acToTe BpallleHHsI KOJIEHYaTOro Bajla aMIIepMETp IOKAXKET 3apsHbIN TOK, KOTOPbIi ObICTpO
YMEHBUIUTCS A0 HyJI. DTO O3HAYAET, YTO aKKYMYJISATOPHAs OaTtapes NOJHOCTBIO pa3psiKeHa.
BeikmrouaTenb akKyMyJnsaTOpHOW Oaraped NpOBEPSIOT IMOAKIIOYEHHEM KOHTPOJIBHOM JIaMIIbl
MEXy IOJIOKHUTEIbHBIM BBIBOJIOM aKKyMYJIATOpHON OaTtapen u KoprycoM aBromoOuns. Eciu on
UCIIPABEH, KOHTPOJIbHAS JIaMIla JIOJDKHA ropetb. Ha cienmyromiem srtame noucka HEUCIPABHOCTH
HE00X0JIMMO MPOBEPUTH HATSKEHUE MPUBOJAHOIO PEMHS FeHepaTopa.
2. Amnepmemp OnumenvHoe 6pems noxKazvieaem OONLUIOL 3aPAOHBIL MOK NPU NOJHOCMbIO
3apANCEHHOU aKKYMYIAMOPHOU Oamapeu, TPU3HAKOM HEUCIPABHOCTU SBIISIETCS HEOOXOIUMOCTh
Y4acTOW JTOJUBKM BOJBI B aKKyMYJISATOPHYIO OaTapero. DTO O3HAayaeT IOBBIIIEHHOE HANpsKEHHE
reseparopa. B Takom ciydae MOTyT OBITh CIIE€IYIOIUE HEUCTIPABHOCTH:
- YBEIMYEHHE COIMPOTUBIEHUS LIENHU OT BBIBOJA «+t» TeHepaTopa 1O BbIBOJA «+» uian «B3»
perynsaTopa HaupsLKEHUsS. WK pelie-peryisTopa;
- HApyLIEHUE PETYJIUPOBKH Yy KOHTAKTHOIO WJIH KOHTAKTHO-TPAH3UCTOPHOIO PpEryisTOpa
HaIpPSDKEHUS;
- 0TKa3 B padoTe perynsaropa HarpsoKeHHs.
JlJis mpoBepKH COMPOTHBIIEHUS LIEMM HEOOXOAMMO COEIMHUTH MPOBOJIOM BBIBOJI «1» IeHepaTopa
CBBIBOJAMU «+» ninu «B3» perynaropa HanpspkeHHs! WK pene-peryisatopa. Ecim npu sTom
3apSAIHBINTOK HE YMEHBIIUTCS, TPUUMHY MOBBIIIEHHOTO HANIPSHKEHUS CIIeIyeT UCKATh B PETYIIATOpE
HanpspkeHus. Eciin KOHTaKTHBINA MJIM KOHTaKTHO-TPAH3UCTOPHBIN PETYJISATOPHl HAPSHKEHUS
HEUCIPABHbI, UX MOXXHOIOAPETYIHUPOBATh YMEHbBILIEHUEM  HaTSKEHHS MPYKUHBI.
[Ipn HEUCIIPABHOCTH 0ECKOHTAKTHOTOPETYJIATOpa
HaMpsHKEHUS ero He00X0AMMO 3aMEHUTh WJIM OTPEMOHTHUPOBATD.
3. Cmpenka amnepmempa konebiemcs- B 3TOM Cllydyae HEOOXOAMMO BO BCEH cHUCTeME
ANEKTPOCHAOKEHUS TPOBEPUTH HAJEKHOCTh KOHTAKTOB B MECTaX MPUCOEIUHEHUS 3JIEKTPOIIPOBOIOB.
IIpy 1IOXOM COEOTUHEHWHM B OSTUX MECTaXx MOTYT MPOUCXOIUTHh KojJeOaHHs MepexoaHOro
COIIPOTHUBIIEHUS, BBI3BIBAIOIIME KOJIEOaHU 3apaJHOTO TOKa. BOocCTaHOBUTH COEMHEHMS.
4. Heucnpasnocmu 2cenepamopos. OCHOBHBIMU HEUCIIPABHOCTSIMU F€HEPATOPOB SABIISIOTCS:
- IIJIOXOM KOHTaKT MEXAY LETKaMU U KOHTAKTHBIMH KOJIbLIaMU;
- 00pbIB OOMOTKH BO30YKICHHUS;
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- 3aMbIKaHHEe 0OMOTKH BO30Y)KJIEHHSI Ha KOPIYC pOTOpa;

- ME@XBHMTKOBOE 3aMbIKaHHE B KaTyIIKe OOMOTKH BO30YXICHMUS;

- 00pbIB 0J1HO (ha3bl B 1IeM OOMOTKH CTAaTOPA;

- 3aMbIKaHMe OOMOTKHM CTaToOpa Ha CEpACUHMUK;

- ME@XBHUTKOBOE 3aMbIKaHHE B KaTyIIKaX 0OMOTKH CTaTOpa;

- npoOoi 1MO/I0B BHIIPSAMUTEIIS.

[110X0#1 KOHTAKT MEX[y IIETKAMH M KOHTAaKTHBIMH KOJIBIIAMHU TPOBEPSIETCS CIEAYIOIIUM 00pa3oMm:
NOJKIIOYAOT KOHTPOJIBHYIO JIaMIly MEXJy BbIBOAaMH TreHepatopa. [lpu  oOHapykeHuM
HEHCIIPAaBHOCTH 3aMEHUTH W3HOIICHHBIE INETKU. YCUJIHE MPYXHH IIETKOJepKaTelneld MPOBEPUTH C
IIOMOILBI0 PYYHOro JuHamomerpa. [Ipy HeZOCTaTOYHOM YyCHIME MPYXKHH HMX TaKXKe CIeayeT
3aMeHUTh. CHIIBHO 3arps3HEHHBIE KOJbIA, ¢ HEOOJBIIUM MOATOPAHHEM U IIEPOXOBATOCTSIMH, HAJO
3a4MCTUTh LUIM(OBAIBHONM OyMmaroii, Bpamas sSKOpb pykod. VI3HOIIEHHbIE, CHJIBHO MOATOPEBIIHUE,
uMeroIye OneHne KOHTAKTHBIE KOJIbLA CIIeAyeT IPOTOYUTh Ha TOKAPHOM CTaHKE.

OOpbIB 0OMOTKH BO30YKICHHSI TPOBEPSIETCS IPOBEPKOM LIeNH BO30YkKI€HHUSI KOHTPOJIbHON JTaMIIOM.
Hannune 3ampikaHusi 0OOMOTKH BO30YXKIEHHUS Ha KOPIyC poTopa ompenensercs nammoii 220B. Oxaun
IIPOBOJI COEJIMHSIOT C JIOOBIM KOHTAKTHBIM KOJIBIIOM, a IPYTO#- ¢ CepA€YHMKOM WJIM BaJOM pOTOpa.
Jlammia ropuT, eciii 0OMOTKa 3aMKHYTa Ha KOPITYC.

MeXBUTKOBOE 3aMbIKaHHE B KaTyIIKE OOMOTKH BO30YXKACHHUS OMPEACISAIOT, U3MEpsisi COMPOTUBIICHNE
KaTyIIKX BO30Y)KACHUS C TOMOIIBIO OMMETPA.

Bo Bcex aTuX cityyasx KaTylIKy HepeMaTbIBalOT MU 3aMEHSIOT.

OOpsIB 01HO# (ha3bl B 1IenH OOMOTKH CTAaTOpa MPOBEPSIETCS 10 OYEPEIHBIM MOIKIIOYEHUEM JIAMIIBI K
KoHIIaM JBYX (a3. IIpu oOpbiBe ogHON M3 KaTyliek ¢a3bl Jamna He roput. HeucnpaBHas oOMoOTKa
MepeMaThIBaCTCS.

3aMblKkaHHE OOMOTKHU CTaTopa Ha CepACYHMK onpesenseTcs gamnoi 220B. oqHUM H1yn MoAKI0YaeTcst
Ha CepJICYHUK, a APYroi — Ha JIto00i BBIBOJ OOMOTKH. JlamIia rOpUT TOIBKO MPHU 3aMBIKAHUH OOMOTKH
Ha cepJIeuyHuK cTaropa. JledexTHas 0OMOTKa IepeMaTbIBaeTCs.

MeXBHUTKOBOE 3aMBbIKaHHE B KaTYIIKaXx OOMOTKH CTaTOpa OIMPENEeNIeTCs] H3MEPEHNUEM COTIPOTHBIICHUS
¢a3z oOMoTku ommerpoM. CompoTuBieHue BcexX (a3 JODKHO OBbITh OJMHAKOBBIM. MEXBHUTKOBOE
3aMbIKaHHE B OOMOTKE CTaTopa MOKHO TakXe MpOBEpUTH ¢ nomolursio nepexkrockona [110-2. IIpu
HEHUCIIPaBHOCTH KaTyIIKy OOMOTKH CTaTOpa MepeMaThIBAIOT WU 3aMEHSIOT.

IIpoBepka aMom0OB Ha NpoOOl M OOpPHIB BHYTPEHHEH IeNH MPOU3BOJAUTCA C IOMOIIBIO JIAMIIBI
MolHocThio 1-5BT Hanpsbkenuem 12B u akkymynstopHOU 6arapeu. Ilpum HencnpaBHOCTH 3aMEHHTH
BBINIPSIMUTEIIBHBIH OJIOK.

Oo6opynoBanue, He0OX0AMMOE /1JIsl IPOBEPKH CHCTEMBI IJIEKTPOCHAOKEH U

B nebonpmmx ATII 0OBIMHO HCMOJB3YIOT MPOCThIE METOIABI KOHTPOJs. B mepByro ouepenb
UCHOJb3yeTcsl 00bIYHAsE KOHTposbHAs Jamiia 12B. C momolibio 1aMIibl POBEPSIIOT BHITPSIMUTENIbHBIE
OJIOKH U Ipyrue HEUCITPABHOCTH.

Jlisi peMOHTHBIX paboT 3JEKTPOOOOPYIOBAaHHS BBITYCKAETCS KOMIUIEKT TEXHOJIOTHYECKOM OCHACTKH
IIT-761-2.

Jlnst KOHTpOJIs SIKOpel reHepaTtopa M crapTepa MPOBEPKOM M30JIALMU MPOBOJOB OOMOTOK, a TaKxke
oOHapyXeHHsI OOpbIBOB B OOMOTKaX M HAJIWYHUS KOPOTKO3AaMKHYTBIX CEKIMI MM 3aMbIKaHUS Ha
«Maccy» UCIOJIB3YIOT HACTOJIbHBIN TTprbdop I3-236.

[Tocne mpoBeneHusi BbIIIEYKa3aHHBIX PA0OT C 3aMEHOW HEHMCIPABHBIX Y3JI0B M JAeTajeil u cOOpKu
reHepaTopa ero ciaeayeT MPOBEPUTh HA CTAlMOHAPHBIX cTeHaax 2-240, 3-211, 532-2M u K1-968.

Ha crenge 3-240 u3MepsroT 4acTOTy BpallleHUsS pOTOpA, HANPSKEHHWE U TOKOBYHO Harpy3ky. Eciu
TEHEpaTOp CO BCTPOCHHBIM MHTETPAIBHBIM T'€HEPATOPOM HANpPSDKEHUs, TO TIEped  MPOBEPKOI
MHTETpabHBII PETyIaTOp HANpsHKEHUS CHUMAIOT M 3aMEHSIOT €ro IUIaCTUHOW U3 KOMILIEKTa,
IIPUJIaraéMoro K CTEHY.

[Ipu Temnepatype okpyxatome cpeasl ot 15 1o 35°C, HoMHHATBHOM HanpsbkeHun 28B u cuie Toka
Harpy3ku 10A vacTora BpalleHUs JOJDKHA COCTaBiIATH He Ooiee 1550 muu ! Ha stom cremze
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TaKXXe MPOBEPSIOT CUMMETPUYHOCTH (ha3, COCTOSHUE PEJe-PerysTOPOB, AHOAOB, CONPOTUBICHUS
W30JIALUH IPOBOJOB OOMOTOK, UCTIOJIb3Ysl OMMETP CTEHJA.

Bonpocs! 1J1s1 caAMOKOHTPOJIsI

[lepeuncnure OCHOBHbIE HEUCIIPABHOCTH CUCTEMBI AJIEKTPOCHAOKEHHS] aBTOMOOUJIS.
Kakue HencnpaBHOCTH T'€HEPATOPOB IEPEMEHHOT0 TOKA BbI 3HAaeTE?

Kakoe o0opynoBanue npuMeHsieTcs 1715 MPOBEPKH CUCTEMBI AIEKTPOCHA0KEHUS?
Kakue pabotsl npoBogstes npu TO-1?

Kaxkue pabots! BeimomHstotcs npu TO-27?

Al
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Tema 5. Cucrema 3aKuranus

IIpakTnueckas padora Ne9. KoHTaKTHO-TpaH3MCTOPHASA M 0€CKOHTAKTHAS CHCTEMA
3aKUTAHUA

B HacTosimee Bpemsi Ha aBTOMOOMJIBHBIX KapOIOPATOPHBIX JBUTATEISIX HPUMEHSIOT CHCTEMBI
32)KUTaHUs, KOTOPBIE MO3BOJISIOT YBEIHUUTH HANPSHKEHUE aBTOMOOMIIBHONM aKKyMYJISITOPHOM Oatapen
WIHM TeHepaTopa (B 3aBUCHUMOCTH OT peKuMa paboOThl JABUraTesst) 10 BEJIUYMHBI, HEOOXOIUMOM is
BO3HUKHOBEHHUS AIJIEKTPUYECKOTO pa3psiaa, U B TpeOyemblii MOMEHT IOJaTh 3TO HANpPsDKEHUE Ha
COOTBETCTBYIOIYIO CBEUYy 3aKUraHWs. MOMEHT 3aXUI'aHUs XapaKTepU3yeTCs YIJIOM OIEPEKECHHUS
3QKUTaHMSI, KOTOPBIM IMpEACTaBIseT CcOOOM Yroja IOBOpPOTAa KOJEHYATOro Baja JBUIATE,
OTCUUTBIBAEMBIM OT IIOJIOKCHMsI Bajla B MOMEHT IOJAYM HMCKpPBI A0 IOJO0XKEHHS, KOIAa IMOPUICHb
IPUXOAUT B BepxHIO0 MEPTBYIO TOuKy (BMT). M3BecTHblE HBbIHE CHUCTEMBI 3a)KUTAHUS IOIY4arOT
HE00XO/IMMYIO SHEPrHI0 HEe HEMOCPEICTBEHHO OT aKKyMYJIATOpHOHM OaTapeu, a OT MPOMEXYTOYHOIO
HAKONUTEJIs SHEpruu. B 3aBUCMMOCTH OT HaKOIUTEIS Pa3INyaloT CUCTEMBI C HAKOIJIEHUEM 3HEPIUHU B
MHIYKTUBHOCTH U EMKOCTH.

Cucrema 3aXHranusi ¢ HaKOIUIEHHEM SHepruu (0aTapeiiHasi) BKIIOYAET B Ce0sl CIEAYIOIINE SJIEMEHTHI:
e lcTouHuK TOKa, (QYHKIMIO KOTOPOTO BBIIOJHSAET aKKyMYJISITOpHAs OaTapest Uil aKKyMYJIsTop;

¢ BrIkimovarenb Heny TUTaHus, (QyHKIIMIO KOTOPOTO BBITOTHSIET 3aMOK 3a)KUTaHUS;

e JlaTymK- CHHXpPOHHU3aTOp, KOTOPbI MEXAHWYECKU CBSI3aH C KOJICHYAThIM BaJlOM JBUIaTeNsl U
OIIpeseIIsieT YIJIOBOE MOJIOKEHUE KOJIEHUATOro Bajla AIBUraTels;

e PeryniTop MOMEHTa 3aXWUIaHUS, KOTOPBIH MEXAaHMYECKUM WJIM 3JIEKTPUUYECKUM CIIOCOOOM
OIpesiesIieT MOMEHT IOJIa4l MCKpPbl B 3aBHCHUMOCTH OT YacTOTbl KOJIEHYATOI'O Baja WM Harpy3ku
JBUTATEJIS;

e lICTOYHMK BBICOKOTO HAaNpsHKEHUs, COJAEpKAIllMi HAKOMWTEIb HHEPrUM U IpeodpazoBaTelb
HU3KOTO HAaIPSHKEHUSI B BBICOKOE, (YHKIIMIO KOTOPBIX BBIMOJIHAET KaTyIlIKa 3aKUTaHMUS,

e CuioBoe pene, KOTOpPO€ MPEICTABISET COOOM AIEKTPOMEXaHWYECKUH KoY  (KOHTaKThI
IpepbIBaTeNsl) WIM DSJICKTPOHHBIM K04 (MOLIHBIA TPAaH3UCTOP WIM THUPHCTOP), YIPABISAETCS
PEryJIATOPOM MOMEHTA 3aKUTaHUsl U CIYKUT JUISl TOAKIIOYEHUS M OTKJIIOUYEHHUS MCTOYHMKA TOKa K
HaKOIMTEIIO, T. €. YIPaBJIsIeT IpoliecCaMy HaKOIUIEHHs ¥ IPeoOpa30BaHusl SHEPTHH;

e Pacnpenenurenb HMMIYJIbCOB  BBICOKOTO — HANPSDHKEHHUS, KOTOPbIM MEXaHWYECKUM,  JuOO
ANEKTPUUYECKUM CIIOCOOOM pacmpesiesiseT BbICOKOE HAIpPSKEHHE MO COOTBETCTBYIOIIMM LMJIMHAPAM
JBUTATEIIS;

e DJeMEeHThl TOMEXOINOAABIECHUS, (YHKIUU KOTOPHIX BBIMOJHAIOT SKPAaHUPOBAHUE IPOBOJIOB U
MTOMEXOIOJaBUTENIbHBIE PE3UCTOPHI, pa3MellleHHbIe MO0 B pacnpenenurese, JM00 B HAKOHEUYHUKAX
CBeuel 3aKUraHus, TM100 B BBICOKOBOJIBTHBIX MPOBOAAX B BUJIE PACIIPEIeIEHHOTO COTPOTUBIICHUS;

e (CBeuu 3aKHUraHus, KOTOpHIE CIy>KaT JJs 00pa30BaHUs MCKPOBOTO pa3psijia M 3aKUTaHus padoueit
CMECH B Kamepe CropaHusl IBUraTesl.

PaccmMoTpuM mpuHIUN MEHCTBUS KOHTAKTHOW (KJIACCHYECKOW) CHCTEMBI 3aKUTaHUsS, B KOTOPYIO
00s13aTeTbHO BXOJAT KaTYIITKa 3a)KUTaHUS, TPEPHIBATEIh, KOHIEHCATOP M CBEUYH 3aKUTaHUS.

KaTYHIKa 3aXXUTraHus COCTOUT M3 CEpJACYHHMKA, Ha KOTOpBIfI HaMOTaHbI IIEPBUYHAA W BTOPpHYHAA
OOMOTKH.

[IpepriBaTens mpeacTaBiseT cOO0H YCTPOMCTBO, COCTOSIIEE M3 BPaAONIErocs Kyladka, Ha KOTOPBIH
ONMUpAETCS TOJBWKHBIA KOHTakT. [lpum BpalleHMM Kyllayka KOHTAKThl Pa3MBIKAIOT U 3aMBIKAIOT
MepBUYHYI0 00MOTKY. [Ipy 3amMbIKaHMM U 3aMbIKAHUU KOHTAKTOB BO BTOPUYHONH OOMOTKE BO3HHKAET
oueHb Oonbioe HampspkeHue, 10 30 Teic. B. DToro HampspkeHUs HOCTAaTOYHO 7Sl MPOOOsI HCKPOBOTO
MIPOMEXKYTKA CBEUYH 3)KUTaHUSI.

KOHI[eHCElTOp CJIYKHUT IS YMCHBIICHUS AYTOBOI'O pa3psaaa BOSHUKAIOMICTO MCKY KOHTAKTaMU.
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Paboty crucTeMbl 3aKUTaHUS MOXKHO Pa3AeiUTh Ha TPU dTara:

1. 3ampIkaHHE KOHTAKTOB MPEPHIBATENS U HAPACTAHUS IEPBUYHOIO TOKA;

2. Pa3MbIkaHMe KOHTAKTOB MpPEPHIBATEIA U HHIYLIMPOBAHUE BTOPUYHOTO HATIPSYKEHNUS,

3. HckpoBoii pa3psa MEXIY SJEKTPOAAMH CBEYH 3aKUTAHUSL.

Pabounm pexxumoMm r000i CHUCTEMBbI OaTapeHOTO 3aKUTaHWs, HMCIOJB3YIOIIEH WHIYKIIMOHHYIO
KaTyLIKY B KQU€CTBE UCTOYHHMKA BBICOKOI'O HANPSIKEHUS, SIBJISIETCS IEPEXOAHBIN PEKUM, B pE3yJIbTaTe
4ero o0pazyeTcsi UCKpOBOM pa3psijl B CBEUE 3a)KUTaHUs.

Ilepswiii sman- 3amvikanue KOHMAKMoO8 npepvleamelis

31ech TPOUCXOIUT MOAKIIOUYECHHUE TEPBUYHOW OOMOTKM KATYIIKH 3)KUTaHHUS (HAKOMUTENs) K
HMCTOYHMKY TOKA. [[aHHBII 3Tan xapakTepu3yeTcsl HApaCTaHUEM MEPBUYHOIO TOKA U, U KaK CJIEICTBUE
3TOT0, HAKOIUICHUE 3JIEKTPOMArHUTHOW SHEPIHH, 3a1lacaeMoil B MATHUTHOM I10JI€ KaTYIIKE.

Bmopoii sman - Pazmbikanue KoHmaxmos npepovleamens

HcTouHMK TOKA OTKIIFOYAETCA OT KATYLIKHU 3a)KUraHusl. [IepBUYHBIN TOK MCUE3a€T B PE3YJIbTATE YETO
HAaKOIUIEHHAas 3JEKTPOMAarHUTHAsI 3HEpPrusl IpeBpallaeTcs B 3eKTpocrarndeckyro. Bosznukaer D3/1C
BBICOKOTO HaIPSIKEHUSI BO BTOPUYHON OOMOTKE.

Tpemuii sman - Hckposoii pa3psao mesxicoy 31eKkmpooamu ceeuu 3aniCueanus

B pabounx ycrnoBusix mpu omnpeneNeHHOM 3HAUE€HUU HANpPSHKEHUS MPOUCXOAMT MPOOOH MCKPOBOTO
MIPOMEXKYTKA CBEUU 3aKUTaHUSI C MOCIEAYIOLINUM Pa3psIHbIM IPOLECCOM.

OO0mme cBegeHHA 0 MOJIYNIPOBOAHUKOBBIX CHCTEMAX 3aKUTAHUS
Tak kak coBpeMeHHbIE aBTOMOOMIIbHBIC JIBUTATENN CTAIH 00JIee BBICOKOOOOPOTHBIMH M OTIMYAIOTCS
BBICOKOM CTEMEHbIO CXKATUs, 3TO HajaraeT JONOJHHUTEIbHbIE TPeOOBaHUS HA CUCTEMY 3aXuranus. B
Hacrosiuiee BpeMs IOJYYWIM pACIpPOCTPAHEHMsI JIBE pA3JIMYHBIE CUCTEMBbl 3aXUIaHUS — C
HAKOIUICHHEM DHEPruU B MHAYKTUBHOCTH M C HAKOIUIEHHEM HDHEPruM B €MKOCTH. IlepByro m3 HuMX
Ha3bIBAIOT TPAH3UCTOPHOM, @ BTOPYIO TUPUCTOPHOMN WIJIM KOHJIECATOPHOM.
B aBTOMOOMIIBHBIX JBUTATENAX IIMPOKOE MPUMEHEHUE HALUIM CUCTEMBl 3Q)KMIaHMs ¢ HAKOIUICHHEM
JJIEKTPOMArHUTHOM DJHEPrUM B MArHAUTHOM IIOJI€ KAaTYIIKH, HCIIOJb3YIOIINE KOHTAKTHBIE WIH
TPaH3UCTOPHBIE IIpEpbIBATENU. B TUPHUCTOPHBIX CHCTEMAaX 3aKUTaHUs DHEPrus Uil HUCKPOBOIO
paspsiia HaKaIUIMBAeTCs B KOHIEHCATOPE, a B KA4ECTBE CHIIOBOTO pelle IPUMEHAETCS TUpHUCTOp. B
9THX CUCTEMax KaTyIlKa 3a)KUTaHUs HEe HaKallJIMBaeT SHEPIHUIO, a JIUIIb IPeodpa3yeT SHEPrulo.
XapakTepHO OCOOEHHOCTBIO THPHUCTOPHBIX CHUCTEM 3a)KUTAHUS SIBISETCS BBICOKAs CKOPOCTb
HapacTaHUs BTOPUYHOIO HANpsDKEHUs, MO3TOMY HPoOO0il MCKPOBOTO MPOMEXKYTKA CBEUM 3aXKHTaHHS
HAJEeKHO 00ecreunBaeTcsl Jake MpHU 3arpsi3HEHHOM U MOKPBITOM Harapom usosstope. Kpome toro, B
TUPUCTOPHBIX CHCTEMaX BEIIMYMHA BTOPUYHOI'O HANPSIKEHUS. MOXKET ObITh MPAKTUYECKH MOCTOSHHOU
IIPY U3MEHEHUH Y9acTOThI BPALIEHUsI KOJIEHYATOrO Bajla JBUTATENs 1O MAaKCUMAJIBHON BEIMYHHBI, T.K.
KOHJIEHCATOp yCIEBAET MOJHOCTHIO 3apIUThCS Ha BCEX PEKUMaxX pabOThl JBUraTes.
OpHAaKo THUPUCTOPHBIE CUCTEMBl 3aKUTaHUS HUMEIOT CPaBHUTEIBHO MANyO IPOJOJIKUTEIbHOCTD
MHAYKTUBHOM COCTaBIIsIOIIEN UCKpoBOro paspsna (He 6omnee 300 MKc), 4TO MPUBOAUT K YXYALICHHIO
BOCIUIAMEHSIEMOCTH M CropaHusi paboyeil cMecH B LMJIMHApPAX JIBUTATENs Ha peXUMaxX YaCTUYHBIX
Harpys3ox.
Cucrema 3a)WraHus C HaKOIUIEHUEM DSHEPrMM B €MKOCTH TNPHMEHSIOTCS Ha Ta30BBIX U
BBICOKOOOOPOTHBIX MOTOIIMKJIETHBIX JABHUraTessX, Ui KOTOPBIX HE KPUTHYHA MPOJIOJKUTEIBHOCTH
HCKPOBOTO pa3psja.
HccnenoBanusiMu ObUIO YCTaHOBIIEHO, UTO B PEKUMaX YaCTHBIX HArpy30K U MPH padoTe ABUTATENS HA
CHJIBHO 00€IHEHHBIX pabouyMX cMecax TpeOyeTcsl MPOIOJKUTEIbHOCTh MHAYKTUBHOM COCTaBIIsONIEH
HUCKpOBOro paspsana He MeHee 1,5-2,0 Mc, 4TO JOCTaTOYHO IPOCTO PEATUZYETCSI B CHCTEMAxX
3a)KUTaHMsI CHAKOIUIEHWEM SHEpruu B MHAYKTUBHOCTHU. [lociennee qoctuxkeHne B 00JaCTH CO3JaHUS
TPAH3UCTOPHBIX CHUCTEM 3aXUTaHMs, T.€. HCIOJIb30BAHUA BBICOKOBOJBTHBIX  TPaH3UCTOPOB
JlapMHITOHA, TPUMEHEHUE MPUHINIIA HOPMHUPOBAHUS BPEMEHW HAKOIUICHHS SHEPTHH, IO3BOJIMIH
NPAKTUYECKH YCTPAaHUTh TaKU€ HEAOCTaTKU WHAYKTHUBHBIX CHCTEM, Kak OoJjblIasi 3aBUCHUMOCTb
BTOPUYHOI'O0 HANPSDKEHWS] OT LIYHTHPYIOUIETO CONPOTHBIIEHUS HAa HM30JIATOPE CBEYM M OT YaCTOTHI
BpalICHUs KOJIEHYATOro BaJa.
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[lepeuncneHHble TOCTOMHCTBA M MPOCTOTA peaIM3alMM MPENONPEISININ UPOKOE UCIOIb30BaHUE
CHCTEM 3aKUT'aHUs C HAKOIJICHMEM PHEPTUU B MHAYKTUBHOCTH Ha aBTOMOOMJIBHBIX JABUTaTENIsX.
Tpan3ucTtopHas cucTeMa COCTOUT U3 TEX XK€ DJIEMEHTOB UTO U KJIAaCCHYecKasi, U paboTaeT 1o ToOMY e
npuHiuny. OTiavyue k€ COCTOMT B TOM, YTO B HEE BBOAMTHCA MOLIHBIM TpPaH3UCTOP, KOTOPBIH
KOMMYTHUPYET TOK KATyIIKH 3aXKWraHWs, KOHTAKThl € IIpephIBaTesli KOMMYTUPYIOT JIMIIb
OTHOCHUTEJIBHO HEOONbLIOW CcuiIbl TOK 0a3pl TpaH3ucropa. OIHAKO IOJHOCTBIO PEATM30BaTh
II0JIOKUTEJIbHBIE CBOMCTBA TPAH3UCTOPHOM CHCTEMbI 3aXUTaHUs YAAETCsA JMIIb I[PUMEHEHHEM
CIELMAIbHOM KaTyHIKH 3aXUIaHus, 4YTO OrPaHUYMBAECT BO3MOXKHOCTb  HENPOMBILIUIEHHOIO
U3rOTOBJIEHUS TPAH3UCTOPHOU CUCTEMBI.

Knaccuyeckass cucreMa COCTOUT BCETO W3 HECKOJBKUX 3JIEMEHTOB, KOTOpBIE JIETKO MPOBEPUTH 0€3
CHELMAIBHBIX U3MEPUTENbHBIX MPUOOpoB. COCTOSHUE KOHTAaKTOB IIPEpHIBATENS MOXXHO IIPOBEPUTH
IIPOCTO BU3YaJbHO. 3aMEHAa KOHTAKTOB HE BBI3bIBACT TPYAHOCTU. [l pEMOHTA K€ WM MPOBEPKU
3JIEKTPOHHOTO OJ0Ka Tpedyercs crenuanbHoe OOOpYIOBaHHE W IEPCOHAT COOTBETCTBYIOIICH
KBaTM(UKAITIH.

Kpowme Toro, 31nexTpoHHbIe OJ0KH CUCTEM 3aKUTaHUS 00s13aTENIbHO JOKHBI UMETh CPEJCTBA 3aLUTHI
OTHUMITYJIbCHBIX TTOMEX HampsbkeHuem Oosee 100B.

KOHTaKTHO-TpaH3I/ICTOpHaH CHCTEMA 3AKUT'aHUA

KoOHTaKTHO-TpaH3HCTOpPHASI CHCTEMA 32KUTAaHUS COCTOUT B OCHOBHOM M3 TEX JJICMEHTOB, YTO H
KJIaCCHYeCKas, W OTJIMYaeTCsl OT He€ HaJIMdueM TPaH3UCTOpa, PE3UCTOPOB U OTCYTCTBHEM
KOHJICHCATOPa, paHee NIYHTHPOBABIIETO KOHTAKTHI IPEPHIBATEIIS.

Paboraer 3Ta cucrema 3aKuraHus clieAyommM oopa3zom. Korga KOHTaKTHI pephIBaTeNsl pa3OMKHY ThI
TPAH3KUCTOP 3aKPBIT U TOK B MEPBUYHON OOMOTKE KATYIIKH 3KUTAHUSI OTCYTCTBYET. [Ipu 3aMbIKaHUM
KOHTAKTOB TPAH3UCTOP OTKPLIBACTCA W YPC3 NCPBUUYHYIO 06MOTKy KaTylIK1 3aKUTraHusl HAa4YUWHACT
MPOTEKaTh TOK, HAPACTAIOIIUI OT HYJS JI0 HEKOTOPOTO 3HAUYCHHS, OINPEICIIIEMOr0 IapaMeTpamu
HCpBI/I‘IHOI\/'I Oernu U BpEMCHEM, B TCUCHUC KOTOPOI'O0 KOHTAKTBI 3aMKHYTHI. B CCPACUHUKE KaTyIIKH
HAKaIJUBAETCs dJIEKTPOMArHuTHas sHeprus. [Ipu pasMblkaHHKM KOHTAKTOB MPEPHIBATENS TPAH3UCTOP
3aKpBIBAETCS U TOK B MEPBUYHON OOMOTKM KaTyILIKH 3aKUTaHUS pe3KO yMeHblnaeTcs. B aToM ciyuae
BO BTOPUYHOM OOMOTKE BO3HHKAET BBICOKOE HAMpsIKEHUE, KOTOPOE IOCTymaeT Ha KOHTAaKT
pactpeeUTes H IIEPEHOCUTCS K COOTBETCTBYIOIIEH cBede 3akuranus. OJIUH U3 PE3UCTOPOB CITYKUT
JUIS OTpaHUYeHHs ToKa 0a3bl TPaH3UCTOpa, a BTOPOM oOecreurBaeT 3amupaHue TPaH3UCTopa, KOraa
KOHTAKThI ITPEPLIBATCIIA PA3OMKHYTHI.

Oco0OeHHOCTPIO TaKOH CHUCTEMBbl 3a)KUTAHUS SBISETCS TO, YTO B HEW KOHTAKThl MPEphIBATENS
KOMMYTHUPYIOT TOJIBKO HE3HAUYNTEJILHBINA TOK 0a3bl TPAaH3UCTOPA, B TOKEC BpEMs TOK HEPEC3 IICPBUIHBIC
OOMOTKH KaTYyIIKU 32)KUTaHUS KOMMYTHPYET TpPaH3HCTOP.

HpI/I 9TOM BTOPHUYHOC HAITPAKCHUEC B KATYHIKC 3 KUT'aHUA MOXKCT OBITh 3HAYUTEIIHHO IIOBBIIIICHO, noo
yBEJIMYEHHE TOKAa pa3pbiBa YK€ HE OrPaHUYEHO OJIEKTPOIPO3ZHMOHHOW CTONKOCTHIO KOHTAKTOB
TIpephIBATENs, @ 3aBUCUT TOJIBKO OT MapaMeTPOB TPAH3UCTOPA.

OpHako crneAayeT UMEeTh BBUJLY, YTO MPEUMYIIECTBA TPAH3UCTOPHON CUCTEMBI 38KUTaHUS MOTYT OBITh
pCaIn30BaHbl JIUIIb IIPpHU MPUMEHCHUHA CHeHI/IaJ'IBHOI\/’I KaTyllKu 3aKUraHus, KOTOpas MOJDKHA HUMETH
HU3KOOMHYIO TIEPBHUYHYIO OOMOTKY C MaJlol HMHAYKTUBHOCTBIO U OOJBIION KOXPDUIIUEHT
Tpacopmari. B 3TOM ciiydae HEOOXOJMMBIE SHEPTHUs HUCKPOOOpPa30BaHWS UM BTOPHYHOE
HampsDKeHHWE JIOCTHTAIOTCS COOTBETCTBYIOIIUM YBEIMUYEHHEM TOKa paspbiBa U Kod(DPUIEeHTOM
TpanchopmaIum.

K HemocTaTkaM TpaH3UCTOPHBIX CHUCTEM 3KUTAHHS CIIEIYyEeT OTHECTH OOJBIIYI0 TOTPEOIIeMYIO
MOIITHOCTH. DTO CBA3aHO C HEOOXOIMMOCTBIO YBEIIMUCHHS TOKA pa3phIBa.

BeckoHTaKkTHas cucTeMa 3a:KMTaAHUS
CucteMa 3aKUTraHusi ¢ MarHUTOZJIEKTPUUYECKUM IeHEPaTOPHBIM TaTYMKOM (puc.])npenHazHadeHa s
8- IWIMHIPOBBIX [BHUraTele€, CONEPKHUT HIIEKTPOHHBIM KOMMYTATOpP, AATYUK PACIPEAECITUTEIND,
N00aBOYHBIM PE3UCTOP M KATYIIKY 3aKUTaHus. MarHuTOANEKTPHUYECKUH IaTYMK KOHCTPYKTHUBHO
00BbEIUHEH C BBICOKOBOJIBTHBIM PaCHpPEAETUTEIEM.
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PaGoraer 6eckonTakTHas cucrema 3axuranus (bC3) cnemyrommm o6pazom.

vi2| vra

vry

PI/IC}’HOK 1. HpI/IHI_[I/IHI/IaJ'II)HaH cxeMa OECKOHTAKTHOM CHCTEMBI 3a)KHUT'aHUs C MAarauTO3JICKTPUICCKHUM
IrCHCpaTOPHBIM JaTYUKOM

MarHuTos1eKTpUUEeCKUil TaTYMK KOHCTPYKTUBHO OOBEMHEH C BHICOKOBOJITHBIM PACHIPEAETUTENIEM.
Paboraer OeckonrtakTHast cucrema 3axwuranus (bC3) cremyromum obpazom. [lpu
BKJIIOYEHHOMBBIKITIOUaTene 5 u Hepaboratoiiem npuratene tpanzucrop VIl (K. T630b)
3aKpBIT, TaK KaK ero 0aza MIMHUTTEP UMEIOT OJJUHAKOBBIA OTEHLIHA.
[Ipu 3akpeiTom Tpansucrope V71 norenuman 6a3el Tpanzucropa V712 (K.T630b) Bbime norennuana
smutTepa. Ilo nepexony 6a3a-3MUTTEp MPOTEKAET TOK YHPABJIEHHS IO LENU: MMOJOXKUTEIbHBIA BBIBOJ
aKKy- MYJSTOPHOW OaTraped — KOHTAKTbl BBIKJIIOYATENsl 3aKUTaHUS — TOJOKUTENIBHBIA BBIBOJ
N00aBOYHOTO PE3UCTOpa — IIOJOKUTENIbHBII BBIBOJ KOMMYyTaropa — JApocceinb-auon VD6 —
pesuctopsl RS u R6 — nepexon 6aza-smutrep Tpanzucropa V12 — pesucropsl R10 u Al — xopiiyc
aBTOMOOWJII — OTPHLATENILHBIA BBIBOJ AaKKyMYJISTOpHOH Oarapen. TOK ymnpaBieHHsS OTKpPHIBAeT
Tpan3uctop V712, 4To B CBOIO OYEpenb NPUBOAMT K IOSBICHHUIO TOKA YyIIpaBlIeHUs TpaH3ucrtopa V13
(K.T809A), otkpeiBaercst Tpansucrop V74 (KT808A). Ilpu »TOM depe3 KOIEKTOP-IMUTTEP
TpaHzucropa V74 moiaerT TOK MO LENH: MOJOXKUTENbHBIM BBIBOJ AKKyMYJIATOpPHOW Oartapen —
KOHTAaKThl BBIKJIOUATEINs 3aKUraHUs — J00aBOY- HbI pe3ucTop — MepBUYHAs OOMOTKA KaTyLIKH
3aKUraHusi — auof VD7 — KOJUIEKTOp-dMUTTEp TpaH3uctopa V14 — «Macca» — OTPULATENIBHBIN
BBIBOJI aKKYMYJISITOpHOU Oatapeu. [Ipy 7TOM B MarHUTHOM IoJi€ KaTyIIKH 3a)KUTaHUSI HaKaIllJIMBaeTCs
AJIEKTPOMAarHUTHas SHEPTUsl.
[Ipn npokpydyrBaHUM KOJIEHYATOrO Bajia JABHUraTeNsl CTapTEPOM B MArHUTORJIEKTPUYECKOM JaTUHKE
BbIpabaThIBAETCs IEPEMEHHOE HaNpsKEHNE, KOTOPOe MOCTyTaeT Ha BbIBOJ /[ komMyTaTopa. C BbIBOJA
J[curnan gatuuka yepe3 quon VDI (KIA102A) u nens RIC3 noctrynaer Ha 6a3y tpansuctopa VT1.
Huon VDI mpomyckaeT ¢ JaT4MKa HMMITYJIBCHI TOJIBKO MOJIOKHUTENbHOM mosspHocTH. Llens RIC3
CIY)KUT JJI1  HUCKJIIOYEHHs IJIEKTPUYECKOTOo  yrja ONEpeXEHUs 3aXHUraHus, M[PUCYIIETO
MarHUTOIEKTPHUUECKUM JaT4MKaM NP HM3MEHEHMM 4acToThl BpamieHus. [loctymuBmmii Ha 0a3y
TpaH3uctopa V1] NOJ0KUTENIbHBIN UMITYJIbC BbI3bIBAECT YBEIMUEHUE TOTEHIIMANIA Oa3bl OTHOCUTEIBHO
smutTepa. B pe- 3ymbrare B Tpansuctope V11 Oyner mpoTekaTh TOK YMpaBJECHHUs MO IeNH: OOMOTKa
narunka — auon VDI — uens RIC3 — mepexon 0aza-smutrep Tpamsucropa VIl — «vaccay —
obmoTka maruuka. Tpansucrop V711 OTKpoeTcs M 3alllyHTHpYeT nepexoi 0a3a-sMHUTTep TpaH3UCTOpa
VT2, uto BbI30BET 3aKpbITUE TpaH3ucTOpaVT2, a 3aTeM 1 3aKpbITUE TPAaH3UCTOPOB VT3 u VT4.
3anupanue TpaHsucropa V14 mpUBOIUT K PE3KOMY MPEKPAIEHUI0 TEPBUYHOIO TOKAa B KaTYILKe
3a)KUTaHUSI 1 BO3HUKHOBEHHIO BBICOKOT'O HAIPSDKEHHSI BO BTOPUYHON OOMOTKE KaTyIIKW 3a)KUTaHMA,
KOTOPOE Yepe3 paclpeIeIUTeNb MOABOAUTCA K COOTBETCTBYIOIIEH CBEYE 3aKUTaHUS.
3areM 1ocie UCUE3HOBEHUS UMITYJIbCa C AaTunka Tpan3ucrop V71 3akpoercs, a Tpanzucropsl V12, VI3
u VT4 OTKpoloTcs, M B MAarHUTHOM II0JI€ KaTyIIKM 3aXWuraHuss OyneT ONsATh HaKaIulMBaThCs
AJIEKTPOMarHuT-Hasi SHEPTUsl.
TpaH3UCTOPHBI KOMMYTATOp COJEPKHUT LEIbIA Psi TOTOJHUTEIbHBIX 3J€MEHTOB, CIYKaIllUX UIs
3aIlUTHl M YIy4dlleHus yciaoBuil paboTel cxembl. Ctabumurpon VD5 (KC980A) u konaencatop C7
3alUIIAI0OT CXEMY OT HAIpPSKEHHs, HHIYKTUPYEMOIrO B MEPBUYHON OOMOTKE KATYIIKH 3a)KUTAHUS.
Huon VD3 (KA102A) orpaHn4mMBaeT aMIUIUTYly UMIYJIbCa C JaTYUKA U, TAKUM 00pa3oM, 3alUIlacT
nepexoq 6aza- smurTtep Tpansucropa VT ot mpobos. Jduox VD7 3ammumiaer Tpansuctop V14 ot
00paTHO! MOJSPHOCTH
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ucrounuka nutanus. Kongencarop C6 u pesuctop R7 o0pa3yroT 1enb 0OpaTHOM CBS3HU, MO KOTOPOH
nooxkuTeNnbHas momyBoHa DJIC caMOMHAYKIIMU C TIEPBUYHOM OOMOTKH KATYIIKH 3a)KUTAHHS
nocrtymnaeTr Ha 6a3y Tpansucropa VT, yckopsisi €ro OTHHpaHHE, YTO CIIOCOOCTBYET OOECIeUCHHIO
Oecniepe0oitHOCTH MCKpooOpa3oBaHKMs Ha HU3KMX YacTtoTax BpamieHus. Konaencatoper C4 u C5
3aIMIIAIOT Tepexopl 0aza- sMUTTep TpaH3ucTopoB VT2 m VT3 OT BCIUIECKOB HAMNPSKEHUS U
HCKIIFOYAIOT JIOXKHBIE cpabarbiBanusi TpaH3uctopoB VT2 u VT3. Pesuctopel RS, RIO w R,
BKJIIOYCHHBIE MEXy SMUTTEpaMH U 6a3amu TpaH3uctopoB V12, VI3 u VT4, ciayxar JUis MOBBILICHUS
MPEAENIBHO JIONYCTUMOTO HAIPSKEHUSI MEXY KOJJIEKTOPOM M 3MUTTEPOM TPAH3UCTOPOB. Pesucrop
R12 n xonneHcarop C8 yMEHBIIAIOT MOIIHOCTb, BBIIEISIEMYIO B TpaH3ucTope V74 npu ero 3akpbiTu,
BO Bpemsi mepexoaHoro mpouecca. Konmencaropst C/ u C2 u Apoccellb YMEHbIIAIOT IMYJIbCallMU
HamnpsDKeHUs B IeNM NUTaHus Kommyrtaropa, a auox VD6 (KA212b) 3ammmaer ot oOpaTHOM
MOJISIPHOCTH.

3amura TPaH3UCTOPHOTO KOMMYTaTOpa OT NEPEHAIPSDKEHUHM IMUTAHUS OCYLIECTBIISIETCS CXEMOW,
cocrosmei u3 cradbunutpona VD2 (KC515A), crabunmutpona VD 4(KC119A) u pesuctopoB R2 u R3.
[Tpu noBbIeHNH HanpspkeHUs nuTanus 10 18 B nanpspkenne Ha crabumutpone VD2 Oynet 6onbiie
HampspKeHUs cTaOwiu3anuu U Ha 06a3y TpaHsuctopa V7 MOCTYNUT MOJIOKHTEIBbHOE CMEIICHUE
OTHOCHUTENILHO SMHUTTEpa. HezaBucumMo OT UMMIYJIbCOB Aaruyuka TpaHzuctop V711 oTkpoercs, a
Tpan3uctoprel V12, VI3 u VT4 3akporoTcs, U JBUTaTeNlb BHYTPEHHErO CrOPaHUsl OCTAHOBUTCA.
Tpansucropusiii kommyTatop 13.3734 pasmernieH B peOpUCTOM KOpITyce, OTIUTOM U3 aTIOMUHHUSL.
Kommyrarop nmeer Tpu BbIBOJA:

* BBIBOJI /{ — JUIsl COEIMHEHMS C HU3KOBOJIbTHBIM BBIBOJIOM JJATUHKA-PACTIPEICIIUTEIS,;

* BbIBOJ K3 — /1J1s1 COEIMHEHUS C BBIBOJIOM KaTYILIKH 3a)KUTaHUS;

* BBIBOJ] «+» — JJIsl COETMHEHUS C BBIBOJIOM «1» JOOABOYHOTO PE3UCTOpA.

Karymka 3axuranus b116 BbimonHeHa ¢ 3JIEKTPUUECKU Pa3JeIeHHBIMH OOMOTKaMHM, KaK M KaTyIIKa
b114 nns KOHTaKTHO-TPAH3UCTOPHOW CHUCTEMBbl 3aKUraHWs, M OTIMYaeTCs OT IOCiIeIHel
0OMOTOYHBIMU Hapa-METPAMHU.

Jlo6aBounblii pezucrop 14.3729 cocTtouT W3 ABYX CEKLUMH M3 HUXPO-MOBBIX CIHpalieil, KOTOpbIE
pa3MelIeHbIB METAININYECKOM Kopryce. BbIBOAbI, K KOTOPBIM NMPUCOEANHEHBI KOHIIBI CEKIIMI, UMEIOT
MapKHPOBKY

«t», «C», «K». BennunHa conpoTUBIEHHS CEKIUU MEKY BbIBoJiaMU «C» u «+» coctasiser 0,71 Owm,
acekuu Mex 1y BeiBojgaMu «C» u «K» — 0,52 Owm.

Hatuuk-pacnpenenurens 24.3706 (cMm. puc. 1) mnpeaHasHaueH Juis yIpaBieHHS paboToit
TPaH3UCTOPHOTO KOMMYTATOpa, pacHpeesieHUus] HMIYJIbCOB BBICOKOTO HANpPsKEHUS IO CBEYaM
3KUTaHUsT B HEOOXOAMMOM MOCIENOBAaTENFHOCTH, ISl aBTOMATUYECKOTO PETyIMpOBaHHUS MOMEHTa
HCKpOOOpa30BaHus B 3aBUCMMOCTHOT YacTOThI BPAILLIEHUS KOJIEHUATOTO Bajla M Harpy3Ku JBUTATEI,

KaTy'lIIKI/I 3AKUTAHUA

CoBpeMeHHBIE KAaTyIIKM 3aXKWTaHUs HW3TOTOBIISIIOTCS HAa HOMHMHAJIBbHOE HampsbkeHne 12B. Bce
KaTyIIKU 32)KUTaHUSI B OCHOBHOM, MMEIOT aHAJIOTUYHYIO KOHCTPYKLIUIO U OTIUYAIOTCS 0OMOTOYHBIMHU
JAHHBIMU, KOHCTPYKIHMEH OTIENbHBIX Y3JI0B M JleTajled, HaJIUYUEM JOIMOJHUTENIbHBIX YCTPOMCTB,
rabapuTHBIMU U YCTAHOBOYHBIMU Pa3MEpPaMHU.

OCHOBHBIMU HYacTSIMM KaTyIIKU 3a)KUTAaHUS SIBISIOTCS: CEPACYHHUK C MEPBUYHONM U BTOPUYHOM
00MOTKaMHU, KpBIIIIKa C BEIBOJJAMHU HU3KOT'O U BBICOKOTO HATPSKEHHUS.

OOBIYHO  NPUMEHSAIOTCA  KAaTyIIKH  3aKUraHUs, OCHAIIEHHble J00ABOYHBIM  PE3UCTOPOM,
CMOHTHPOBAHHBIM B Ke€paMH4eCKOM H30isiTOpe. CEepAeUyHMK KaTyIIKH 3aKUTaHMs, KakK IpaBHIIO,
HaOMpaIOT U3 JIUCTOB AJIEKTPOTEXHUYECKOW CTaJId, U30JMPOBAHHBIX JAPYT OT JApyra okaJnHoi. Tem
CaMbIM YMEHBIIAIOTCS BUXPEBbIE TOKH, 00pa3yroliecs Mpy MyabCallusiX MarHUTHOTO MOToKa. CBepxy
CepJIeYHHKa pacIojiokeHa TpyOKa U3 3JIeKTPOTEXHUUECKOTO KapTOHa, Ha KOTOPYIO B HECKOJIBKO CJIOEB
HaMOTaHa BTOpUYHast oOMOTKa. OHa BBIMOJHSETCA M3 AMATUPOBAHHOTO MpoBoga aumerpom 0,06-
0,1MM 1 UMeeT OOJIBIIIOE YHCIIO BUTKOB.

[ToBepxHOCTh BTOPHYHONH OOMOTKM H3OJHMPYIOT JIAKOTKaHBIO M KaOenpHOW Oymaroit. I[loBepx
BTOPUYHOM OOMOTKM HaMOTaHa IMepBUYHAs OOMOTKA, COCTOSIIAs M3 HEOOJBIIOr0 YHcia BUTKOB.
MexcnoitHasi M30JSAIUS  TEPBUYHOM OOMOTKHM TpEACTaBIsieT coOoil  kabenpHyr0 Oymary.
Pa3zmemaercss nepBuuHas
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o0MOTKa OJIKe K KOXKYXY U JIYYLIETO OXJIaXJCHHUS KaTyIIKh. Bokpyr mnepBHYHOW OOMOTKH
PacIojI0KeH MATHUTONIPOBOJ, COCTOSALINMI U3 IBYX Pa3pe3aHHbIX 110 OCH TOHKOCTEHHBIX LIUJIMHAPOB,
BBITTOJIHEHHBIX U3 TPaHC(HOPMATOPHOM CTAIH.

Bce onemMeHTBI KOHCTPYKLMH KaTYHIKM 3aKUTAHMS HAaXOAATCd B  METAJUIMYECKOM  KOXYXeE.
I'epmeTndyHOCTD OOECTIEUUBACTCS MPOKIAIKON MEXKTy KOXKYXOM U KapOOJIUTOBOM KPBIIIKOM.
Jl06aBOYHBIN PE3UCTOP BBIIOIHAETCA B BUJIE CIIUPAIM U3 HUKEJIEBOW IMPOBOJIOKU M KPEIHUTCS B JIBYX
MOJIOBUHAX KEPaMUYECKOro M30JATOpa. Bece KaTyliku 3aKuraHus pacrosiaraloTcs Ha KapOOJIMTOBOI
Kpbllike. BropuuHas 0OMOTKa MpUCOEANHSAETCS K BHICOKOBOJIBTHOMY BBIBOAY KaTYIIKH 3aXKHTaHHSL.
Karymka 3axuranusi, npuMeHseMas B CHCTeMaxX OECKOHTAKTHOTO 3a)KHTaHHs, aHAJOTHYHA II0
KOHCTPYKLUN KATYIIKH 3aKUTaHUS KOHTAKTHOM CUCTEMBI 3aXUraHus. OTIMYMEM SBISETCS HU3KOE
COIIPOTHBIICHUE MTEPBUYHON OOMOTKH.

IIpepbiBaTens — pacnpenejmTeIb

IIpepeiBaTens - pacnpenenuTens NPEeJHA3HAYeH Ui Pa3MbIKAHHWA IEPBUYHOM LENM KAaTyIIKH
3AKHUTIaHuA, paclnpeacjiCHusd HWMIIYJIbCOB BBICOKOI'O HAIPAKCHHUA II0 HOUWJIHMHApPAM JIBUI'aTCIA B
HEOO0XOAMMOM TOCIEI0BATEIIbHOCTH, YCTAaHOBKM HA4ajbHOI'O YIJla OMNEpPE)KEHUS 3aKUTaHus W
ABTOMATUYCCKOIO PCryjinupoOBaHUA ONCPCIKCHUA 3aXKUTaHHUA B 3aBUCHMMOCTHU OT 4YaCTOThI BpallCHUA
KOJIEHYATOIr'0 Bajla U Harpy3KH JIBUraTells.

UbITepexUCKpOBOM  pacupenenuTeab  COCTOMT M3 KOpIyca, MEXaHHW3Ma  IpephIBaTels,
BBICOKOBOJIBTHOTO PAaCHpPEAEIUTEIbHOIO YCTPOMCTBA, LEHTPOOEKHOIO M BAKYyMHOT'O PEryJsiTOPOB
OTIEPEKECHHS 3KUTAHUSA, OKTaH-KOPPEKTOpa, KOHAeHcaropa. Bam Bpamiaercss B IBYX OpOH30BBIX
BTYJIKaX, YCTaHOBJICHHBIX B Kopiyce. CMa3pIBaHHE Baja 00eCHeunBaeTCsl KOJINauKOBOW MacJIEHKOM.
[TpuBon Bana ocymiecTBISETCS OT paclpelelHTeNbHOro Bama asuraress depe3 mydty. Ha Bamy
3aKpeIUieH LEHTPOOEKHBIN perysTop.

BakyyMHBIN perysarop 3aKpeIuleH Ha Koplyce AByMs BHHTamH. Kpbllka pacnpenenuTens UMeeT
¢bukcupyomuil na3, odecrneynBarolinii €€ ycTaHOBKY Ha KOpITyce B ONpeAe]eHHOM NojoxeHuu. OHa
KpCeOuTCd ABYMA TMPYKWUHHBIMU 3alICIIKAMM. K LHCHTPAJIbHOMY BBIBOAY KPBIIKKW ITOABOAUTCA
BBICOKOBOJIBTHBIN IPOBOJ OT KAaTYIIKHU 3a)KUTaHUA. BHYTpY LIEHTPaIbHOIO BEIBOAA UMEETCS PE3UCTOD,
KOTOpI;IfI oOecrieunBacT CHM)KEHHUE paanuornomex. Ot YCTBIPEX OOKOBBIX BBIBOJIOB BBICOKOBOJIBTHBIC
[IPOBOJA UAYT K CBEYAM 3aKUTaHUS.

OKTaH-KOPPEKTOpP PACIPENETUTENS CIYXKHUT Il YCTAHOBOYHOW PETYJIMPOBKM MOMEHTA 3aKUTaHMS.
JUis 3TOro BUHT KpEIUIEHUS paclpenenuTens ociaalisercs, 4TO JaeT BO3MOXKHOCTb ITOBOPAyMBaTh
KOpIIyC pacnpenenuTess. BMecre ¢ KOpImycoM IMOBOPAaYMBAETCS MMOJBHYKHAS IUIACTHHA IPEPBIBATENS
OTHOCHUTEJIBHO KYJIauKa, U TEM CaMbIM U3MEHSETCS OTHOCHUTEIIBHOE ITOJIOKEHUE KOJIEHYATOro Baja B
MOMCHT pa3MbIKaHUA KOHTAKTOB IIPECPBIBATECIIA.

LlenTpoOexHbli peryisaTop pabotaer ciaenyromuM obpazoMm. [Ipu yBelIWYeHHH YacTOTHI BpalleHHS
KOJIEHUaTOro BaJla TPY3UKH IOJ] JAEWCTBUEM LIEHTPOOEKHBIX CUJ, MPEOoJoJieBas YCWINS TpPY>KUH,
pacxonsTcst B CTOPOHBL. [Ipy 3TOM MITU(TH TPY3UKOB, BXOJAIIME B MPOPE3U MOBOAKOBOM IMIIACTHUHBI
KyJa4ka, [IOBOPA4YMBAIOT €€ B CTOPOHY BpAICHUs Baja pacupenesuTens Ha HEKOTOpeli yrou. Ilpu
3TOM BBICTYIIBI KyJlauka OyJyT paHblle HaOeraTh Ha MOAYIICUKY PhIYaKKa C MOJIBUKHBIM KOHTAKTOM,
U YTOJI ONCPCKEHUA 3aKUTaHUA YBCIIMYUTCA. HpI/I YMCHBIICHUNW YaCTOTHI BpalllCHUA KOJICHYATOI'O
BaJIa TPY3HUKH O] JEHCTBUEM IIPYKUH BO3BPAILAIOTCS B IEPBOHAYAIBHOE MTOJIOKEHUE.

BakyyMHBIN peryiasTop U3MEHSIET yroJl ONEpPEeKEHUS 3a)KUTaHUs B 3aBUCHMOCTH OT Pa3peKEHUs HaJ
JpOCCcebHOM 3aciioHKoN KapOropaTopa. [IpH MOMHOCTBIO OTKPHITON 3aCIOHKE pa3psykeHHE HE BEITUKO
U BaKyyMHBIH perynsarop He pabGotaer. [lo mepe yBenMueHUS NPUKPHITHS 3acIOHKU (IIpH
YMEHBIIIEHUU Harpy3Kd JBHUTaTessl) pa3pekeHUE BO3pacTaeT, quadparma peryisaropa nporudaercs,
yBiIeKas 3a coOO#l TATY W NPHUKPEIJICHHYI0 K HEW IJIaCTHHY NpepbIBaTelsl Ha Yrojl ONepesKeHus
3a’KUTaHUs.

JaT4uk — pacnpenenuresib

Hamuux — pacnpedenumens NpeHAa3HAYEH JUIsl YIIPABIEHUs pPaOOTOM TPaH3UCTOPHOIO KOMMYTATopa,
pacupeneseHuss HMMIIYJIbCOB BBICOKOIO HAIIPSDKEHUs [0 CBEYaM 3aKUIaHUs B OIPEICICHHOU
MI0CJIEI0BATENBHOCTH, Il aBTOMAaTHUECKOTO PEryJIMpoOBaHMsl MOMEHTa HCKPOOOPa30BaHUs B
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3aBMCHMOCTH OT 4aCTOTHI BPALLEHUS KOJIEHYATOIO Baja U Harpy3KH JBUTATENs, a TAK)KE JJI yCTaHOBKU
HA4YaJIbHOTO MOMEHTA 3aKUTaHusl.

JlaT4uK — pacnpeaeauTeb NIPUMEHETCS B OECKOHTAaKTHON CHCTEME

3aKuranus. B kopryce njaTunka-pacnpenesnTens paciol0KEHbl CIeIYIOIHe

Y3JIBI:

® MarHMUTOXJIEKTPUYECKHUN T'€HEPATOPHBIN JATYMK CO CTATOPOM U POTOPOM;

® [IEHTPOOEKHBII PeryssaTop;

® BaKyyMHBIU PEryJsTop.

Kopnyc oTauT U3 aatOMHHHMEBOrO CIUIaBa, B XBOCTOBOM €r0 4acTH PAaCIIOIOKEHA IIJIaCTUHA OKTaH-
KOPPEKTOpa, MpeJAHAa3HaYEeHHOr0 AJIsl pyYHOH PeryJupoBKU HaYaJbHOTO MOMEHTa UCKpOOOpa30BaHUs
U KpEIUICHUs JaTYMKa PacpeeInTelIs] Ha IBUraTere.

JlaT4uK COCTOMT U3 pOTOpa U craropa. Pomop npeacrapiseTr co00i KOJIbLIEBOW MOCTOSIHHBIM MarHuT ¢
IUTOTHO MPHXKAaThIMU K HEMY CBEPXY M CHU3Y 8-TIOJIIOCHBIMH 000iiMaMu, KOTOPBIE KECTKO 3aKPETIIICHBI
Ha BTYJIKE.

Cmamop nat4Mka TpeACTaBIsieT €000 OOMOTKY, 3aKIIOUYEHHYIO B S8-IIOJIOCHBIC TUIACTHHBL.
[TnacTuHbl coeaMHeHBl MeXAy coboi 3akienkamu. CTarop MMeeT OJUH H30JMPOBAaHHBIA BBIBOJ,
PacIoJIOKEHHBI Ha KOpmyce pacnpenenurtens. BTopoil koHeln OOMOTKHA 3JEKTPUYECKU CBSI3aH C
KOPILyCOM.

LleHTpOOEKHBIN peryasTop obecreunBaeT U3MEHEHHUE ONEPEKEHHsI 3aKUTaHUs, I0BOpAuYUBasi POTOP
JaTYNKAa OTHOCUTEIIBHO CTaToOpa, a BAaKyyMHBIM pPETyJATOp IOBOPAYMBAET CTATOP OTHOCHUTEIBHO
poTOpa. BEICOKOBOIBTHBIE PACIIPEAECIUTENBHBIE YCTPONCTBA COAEPKAT KPBILIKY C JEBATHIO BBIBOJAMMU.
JU1 yCTaHOBKH HA4YaJIbHOTO YIJIA OINEPEXEHHS 3aKUTAHMs HAa POTOPE M CTATOPE AAaT4MKA HAHECEHBI
METKHM, KOTOpbIE JOJDKHBI COBHAJaTb IIPM  IIOJIOKEHWM KOJICHYAaTOro Bajla  JBUraTels,
COOTBETCTBYIOLIIEM MOMEHTY UCKPOOOpa30BaHus B IIEPBOM LIMIIMHJIPE.

KommyTartopsl

KomMyTaTopbl KOHTaKTHO-TPAH3UCTOPHBIX U OECKOHTAKTHBIX CUCTEM 3)KUI'aHUS ACTATCS Ha
TPUTPYIIIIBL:

1. xoMMyTaTopbl Ha JIUCKPETHBIX IIOJYNPOBOJHUKOBBIX KOMIIOHEHTaX C HCIIOJIb30BAHUEM
KOPIYCHBIX UHTETPAJIbHBIX MUKPOCXEM, YCTAHABJIMBAEMbIX Ha ME€UaTHBIX IJIaTax;

2. KOMMYTaTOpBI, BBIIIOJHEHHBIE 10 TOJCTOIUIEHOYHON TEXHOJOTMHM C IPUMEHEHUEM CTaHIAPTHBIX
0OECKOpPIYCHBIX U AUCKPETHBIX KOMIIOHEHTOB;

3. KOMMYTaTOpbI, M3TOTOBJIEHHBbIE MO THMOPUIHON TEXHOJOTHU C HCHOJIB30BAHUEM CIIELUAbHON
TBEPAOTENBHON MMKPOCXEMBI, Ha KOTOPOH peaiu3yloTCsS OCHOBHBIE (YHKIMOHAJIBHBIE Y3JIbI
KOMMYTarTopa.

KoMMyTaTopbl KOHTAKTHO-TPAaH3UCTOPHBIX CUCTEM M KOMMYTATOpPbI C TOCTOSHHOM CKBaXHOCTBIO
UMIIYJIbCOB BBIXOJHOTO TOKa i OECKOHTAKTHBIX CHUCTEM 3aXKMIaHWs (YHKLIMOHAJIBHO MPOCTHI U
coJiepkaT HeOOJbIIOE YUCIO MOJYIPOBOJHUKOBBIX KOMIIOHEHTOB (Kak IMpaBUiIo, HE 0oJiee YeThIpex
TpaH3ucTOopoB). OHU OTHOCATCS K NIEpBOM rpymme. X 0CHOBOW CIIyHUT JIMTOW aJlFOMUHUEBBIN KOPITYC
UMEIOLUI peOpUCTYI0O HapyXHYIO MOBEPXHOCTh Ui yBEJIWYEHMs TEIulooTnadu. BHyTpu kopmyca
PacrojoKeHbl BCE DJIEMEHThl KOMMYTATOpa 3a MCKIIOUYEHHUEM BBIXOJHOIO TPAH3UCTOPA, KOTOPBIN
MOHTHPYETCS Ha KOpIyce B CHEIHMaJIbHOM Kapmane. [ MoAkiIro4eHHus KoMMyTaTtopa K OOpTOBOM
CeTH aBTOMOOMJIA U K 3JIEMEHTaM CHUCTEMBbI 3aKUTaHUs UCIIOJIb3YETCsl KJIEMMHAas KOJIOJIKA.

Bce koMMyTaTOphl, MpUMEHsSEMbIE HA OT€YECTBEHHBIX aBTOMOOUJISIX OTHOCATCS K MEPBOM TpyIIIE.

K HemocraTkaM KOMMYTaTOpOB NEPBON T'PYMIBI MOKHO OTHECTH OOJbIINE Ta0apUTHBIE pa3Mephl U
Maccy, a TaKXe MpU KPYIMHOCEPUHHOM IPOU3BOJCTBE HU3KYHO TEXHOJIOTMYHOCTh M HEJOCTATOYHYIO
Ha/IKHOCTbH B CBSA3U C OOJBIINM YHCIOM PaJIOKOMIIOHEHTOB.

Hannyuymumy mokasaTensiMu € TOYKHM 3PEHHMS TPYAOEMKOCTH, TEXHOJOIMYHOCTH W HAJEKHOCTH
00J1aJ]aloT KOMMYTATOpPbl TPEThEH TPYIIBI, KOTOPHIE COAEPXKAT CIEHUATbHYI0 MHKPOCXEMY, T
pa3MenIarTcsl OCHOBHBIE (DYHKIIMOHAJIbHBIE Y3JIbI:

- CXeMa HOPMHPOBAHMSI CKBa)KHOCTH C aJaNTaluell 10 YPOBHIO BBIXOJHOT'O TOKA;

- cxema 0e3 UCKpOBOI'0 OTKJIIOUEHHs TOKa,

- YCTpPOWCTBO OTPaHUYEHUS TOKA U JIp.
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[To ruOpuaHON TOJCTOIUIEHOYHON TEXHOJOTHH BBITIOJIHIETCS CHIJIOBAsl YAaCTh CXEMBl KOMMYTAaTopa ¢
JIEMEHTaMHU 3aIllUThl OT MMIIYJIbCHBIX IEpPEerpy3ok Mo uenu nutaHud. Ilpumepom Takux
KOMMYTaTOPOB MOXKET CIIY>KUT KoMMyTaTop pupmsl «bOLLDy (OPT).

CBeun 3a:KUTraHus

Caeua 3akuranusi npegHa3HauyeHa JJis1 BOCIUIaMEHEeHHUs paboueil cMecu B uuinuHape apuratens. [lpu
[10/1a4€ BBICOKOTO HAINPSIKEHMS] HA JJIEKTPOAbl CBEYM 3aKUTaHMsI BO3HMKAET HCKPOBOHM paspsf,
BOCIUIaMEHSIOIIUI pabouyto cMech. [1o0 MCroMHeHuIo cBe4M 3a)KUraHus ObIBAIOT SKPAaHUPOBAHHBIE U
HEIKPAaHUPOBAHHBIE (OTKPHITOIO UCTIOTHEHUS).

[To nmpuHIMIY pabOThI CBeUN 3a)KUTAHUSA JACNIATCSA Ha CBEUH:

1.  C BO3IYLIHBIM HCKPOBBIM ITPOMEXYTKOM;
2. CO CKOJIb34IIEH UCKPOH;

3. TOJYyNpPOBOJHUKOBBIE;

4. 3po3uiHbIC;

5. MHOTOMCKpOBBIE (KOH/IEHCATOPHBIE);

6. KOMOMHHMpOBAHHBIEC.

HauGonbiiee pacmpocTpaHeHne HAa aBTOMOOWIISX MOJNYYWIM CBEYH 3a)KUTAHUS C  BO3AYIIHBIM
HCKPOBBIM TMPOMEXKYTKOM. OTO OOBACHAETCS TEM, UYTO OHHM YJOBJIETBOPUTEIHLHO pPa0bOTAaIOT Ha
COBPEMEHHBIX JIBUTATENSIX, HAN0OJIEE MPOCTHI 10 KOHCTPYKLIUHU M TEXHOJIOTHYHBI.

B cuny cBoero HaszHaueHus u cnenubukd pabOThl CBEYA 3aKUTAHHS BIMSIET HA HANEKHOCTh U
BBIXOJHbIE IIOKa3aTenau ABurarens. Jlus npaBuIbHOIO BbBIOOpAa KOHCTPYKLMH CBEUYM 3a’KUTaHUS
He00X0IMMO 3HATh MPeIbsIBIsEMbIC K HEil TpeOOBaHNUS C YIETOM OCOOCHHOCTEH JaHHOTO JBUTATEIIS.
CoBpeMEHHbBIE CBEYM 3aKUTAHMSI MPEJCTaBISIIOT OO0 HEpa3OOpPHYI0 KOHCTPYKIHUIO, B KOTOPOU
W3OJISIHS 3JICKTPOOB OCYIIECTBIIAECTCS KEPAMUYECKHM U30JISITOPOM.

CrasibHOI KOPITYC C PUBAapEHHBIM K HEMY OOKOBBIM JIEKTPOJOM UMEET B HIDKHEW 4acTh pe3nOy s
BBEpPTHIBAHUS CBEYHM 3a)KUTAHMSI B OTBEPCTHE TOJOBKH LWIMHIpa. | epMEeTHYHOCTH pPEe3bOOBOTO
COEeIMHEHMs] 00eCIeurBaeTcsl YIUNIOTHUTEIbHOW NMpOKIaaKkoi. B kopmyce 3akperuieH KepaMu4yecKuit
U30JIATOP C LEHTPaAJIbHBIM IEKTpoJoM. Ha BepxHEM KOHIle CTEpKHS AJIEKTpOAa Hape3aHa pe3pda Juis
COEIMHEHMS C KOHTAaKTHOM TalKOM.

DJNeKTpUYecKue Harpy3kud TpeOyloT OT H30JIATOpa CIHOCOOHOCTH BBIAEPKHUBAaTh 0e3 mpobos u
MTOBEPXHOCTHOTO pa3psaa HanpsikeHus: He MeHee 20 kB.

CranbpHON KOpITyC CBEYM 3aKUTaHMS Ui IPEJOXPAHEHUs OT KOPPO3UH MOJBEPral0T BOPOHEHUIO WU
LIUHKOBaHUIO.

LleHTpasbHBIN 2JEKTPOJI CBeUEH 3a)KUraHUs OOBIYHO MUMEET KPYIJIoe cedeHue, a OOKOBO ANIeKTpos —
NpSIMOYTOJIBHOE  C  3aKpyTJeHHBIMH  yrilaMd. LleHTpanbHbI  3J€KTPOJ  H3TOTOBISIOT U3
BBICOKOXPOMUCTBIX CIUIAaBOB, a OOKOBOH 3JIEKTPOJA M3 HUKEIb-MapraHIEeBBIX CIUIaBOB. VICKpoBoii
3a30p MEXIy OJJIEKTPOJAaMHU B 3aBHUCHUMOCTH OT XapaKTEPUCTUK CHUCTEMbl 3aKMTaHUS MOXKET
n3MeHATbed B npeaenax ot 0,5-0,9 mm.

[Ipy CIMIIKOM BBICOKON TeMIIepaType H30IsTopa M LEeHTpaisHOro smekrpoma (6omee 900°C)
BO3HUKACT KAJIMWIbHOE 3aKUTaHUE, Korja padoyasi CMeCh BOCIUIAMEHSETCS OT CONPHUKOCHOBEHHUS C
HaKaJICHHbIM KOHIIOM H30JISITOpa U LEHTPaIbHBIM 3JIEKTPOJIOM. B pe3ynbraTe mMpoucXOAUT CIUIIKOM
paHHee BocIJlaMeHeHHe paboueit cmecu. IIpu3HAKOM 3HAUMTENLHOTO IMEPErpeBa CBEUM 3aXKUTAHUS
CIIy>)KMT Oenblii 1BET HIKHEH dYacTh TEeIJIOBOIO KOHYyca, OIUIaBJIEHHWE H30JsITOopa U MeTallia
LEHTPAJIBLHOTO 3JIEKTPOAA.

CBeun 3aXHuraHus C MaJod TEIJIOOTAAYEH Ha3bIBAIOT «opsauumuy. OHM TpeIHA3HAYarOTCS UL
TUXOXO/HBIX JBHraTeneii ¢ HeOOJbIIOW cTeneHblo cxaTus. CBeunm 3axuranust ¢ OOJBIION
TEII00TAaYell Ha3bIBAIOT «X0.100HbIMuU». OHU yCTaHABIUBAIOTCA HAa OBICTPOXOJHBIE IBUTATENH C
BBICOKOH CTEMEHBIO CHKATHUS.

Omnpenensier TEMIO0TAauy CBeUel 3aKUraHusl KaiuibHoe yucio. Yem Oounblie KaluibHOE YHUCIIO0, TEM
MEHBbIIIE JUTMHA TEIJIOBOT0 KOHYCa U30JSATOPa M OOJIbIlE TEMI00TAa4a CBEYH 3aKUTaHUS.

YcnoBHOe 0003HaUEHNE CBEUEH 3aKUTaHUs COJEPKUT:

1. o6o3HadyeHue pe3nOBI HA KOpITyCe:
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A- pe3nba

M14x1,25;

M — pe3pba

M18x1,5;

2. KaJIUJIbHOE YHCIO;

3. 1MHY pe3b00BOM YacTH Kopiryca:

H-11mm, C-12,7 mm, [1-19 mm, 6e3 OykBbI — 12MM;

4. BbICTyHaHHe TEIUIOBOIO KOHYca U30JIATOpa 3a Topel kopryca — B;

5. repMeTHu3anus TEPMOIIEMEHTOM MO COSAMHEHHUIO U30JISATOP - LIEHTPAIbHBIHN 37eKTpoa-T;
6. TOPSAAKOBBIA HOMEP KOHCTPYKTOPCKOU pa3paboTKHu.

Bonpocsl 111 cAMOKOHTPOJISA

Kakum TpebGoBaHMsIM JODKHA YIOBIETBOPATH CUCTEMA 3a)KUTaHHUsI aBTOMOOWIIS?
Kakwue cucremsbl 3akuranusi aBTOMOOWIIS BbI 3HaeTe?

[Tepeuncnure OCHOBHBIC TTPHOOPHI KOHTAKTHON CUCTEMBI 3a)KUTAHHS.

HazoBute ocHOBHBIEC TPUOOPHI OECKOHTAKTHON CUCTEMBI 3)KUTaHUSI.

Kakum TpeOGoBaHMIM JJOIDKHA YIOBIETBOPATH KATYIIKA 3aKUTAHHS?

Jly1g yero npeHa3HaueH MpepbIBaTEIb-PACIPEICIUTENb?

J1J1 4ero CiyHUT OKTaH-KOPPEKTOP paclpeneanTens?

Nk wd =
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IIpakTnueckas padora Nel(. IIpoBepka TeXHHYECKOT0 COCTOAHMS, HCIIBITAHUS
HPeryJrupoBKa NPUOOPOB CUCTEMbI 32:KUT AHUS

[Tpu kaxaom TO-2 BRIOTHAETCSA TEXHUYECKOE 00CITY)KHBaHUE BCEX 3JICMEHTOB CUCTEMBbI 3a)KUTAHUSL.
Haubonpmiero yxoxa tpedyer pacupeaenuTens (WIKM JaTYUK- PaclpeleUTeNb), TaK KaK ero TPyIIuecs
JIeTau TIOJIBEP>KEHbI U3HOCY U HY)KJAIOTCS B CUCTEMAaTUYECKOM CMAa3bIBaHHH.

BusyanbHO  ompenensioT  CTENEHb  3arpsA3HEHUs  KPBILIKM  PAcCHpPElesIUTeNs] U IOCaAKY
BBICOKOBOJIBTHBIX IIPOBOJIOB B THE3/1a BHIBOAOB. HemnoTHast mocajka npoBOJOB U 3arpsi3HEHUSI MOTYT
MIPUBECTH K MIOBEPXHOCTHOMY Pa3pyLICHHUIO UM MPOOOIO U3OJSIMH KPBILIKH.

Pacrnipenenurenu, padoTaromniye B KIIaCCHYECKOM cxeMe, KOHTAaKTHO-TPAH3UCTOPHBIX M OECKOHTAKTHBIX
crcTeMax, UIMEIOT Pa3INUHbIe 00bEMbI TEXHUYECKOTO 00CITYKHUBAHHUA.

[Ipu TexHHUYECKOM OOCITY)KMBaHUH KOHTAKTHOM CHUCTEMBbI 32)KUTaHUs HAJIO:

pacnpenenuTenb KOHTAKTHON CUCTEMBbI 3a)KUTaHUsI HEOOXOAUMO CHSITH C JABUTaTels;

OUHCTUTH HAPYKHYIO IOBEPXHOCTH OT MbUIH, TPS3H U Maclia;

OUYHCTUTH BHYTPEHHIOIO MIOBEPXHOCTH KPBIIIKY;

IIPOBEPUTH COCTOSIHUE KOHTAKTOB U YroJl 3aMKHYTOT'O COCTOSIHUS;

MIPOBEPUTH paOOTy aBTOMATOB ONEPEKEHUS 3aKUTAHMUS,

CcMa3aTh MOJIIMITHAKH, (PUITBI], OCh PhIYaXKa M KyJa4KOBYIO BTYIIKY.

Pacnpez[enmb KOHTaKTHO- TPAH3UCTOPHOM CHUCTEMBbl 3aXKHTaHUs, HE CHHMas C aBTOMOOWIS,
HE0OXO0IMMO OYHMCTUTH OT IBUTH, TPS3H U Macia CHapy» . CHATh KPBIIIKY, OYHCTUTH €€ BHYTPCHHIOO
MOBEPXHOCTh; MPOTEPETh KOHTAKTHI; CMa3aTh MOAIIMIHUKYA, (UIbL, OCh PHIYaKKa M KYyJIauKOBbHIE
My(]TEI.

JlaTuuku-pacrpeeuTeNd TakKe CleAyeT OYUCTUTh U CMa3aTh B TOYKAX, YKA3aHHBIX B MHCTPYKLUHU
I10 KCIUTyaTaluu.

Jlnsg cMaspIiBaHUs TOAIIMITHUKOB MOBOpPAYMBAIOT Ha 1-2 000poTa KpBIIMIKY Mpecc-MacieHKH Ha
KOpILyCe pacipeieauTes.

Bce pacnpenenurenu uepe3 kaxasie 45-50 Teic.kMm. mpobera aBTomobOwis (mpu odepeaHoM TO-2)
CHUMAIOT C aBTOMOOWJS JJs TPOBEACHMS YIIyOJEHHOIOo TEXHMUYECKOoro obcmyxuBaHus. Kpome
MIEPEYUCIICHHBIX ONepaluil pa30uparoT U OCMAaTPUBAIOT MOAIINITHUKY MOJBUKHOIO JHCKA.

[Ipn yrnyOGmeHHOM TEXHUYECKOM OOCIY)XMBAaHUHM TIPOBEPSIFOTCS HATSDKEHUS TPYKUH phIYaXKKa
IpepbIBaTensi, BEIMYMHA CONPOTHUBIIEHUS ITOMEXONOJABUTENbHBIX PE3UCTOPOB, YroJl 3aMKHYTOTO
COCTOSIHUSI KOHTAKTOB, ACHHXPOHHU3M, Oecrepe0OWHOCTh HUCKPOOOpa30BaHUs, XapaKTEPUCTHKHU
LEHTPOOEIKHOTO U BaKyyMHOI'O PETYJATOPOB. A TakXkKe ONpPENestOTCS U3MEHEHHE XapaKTEPUCTHK U
MapaMeTpoB pACHpPEIETUTENeH U JaTYMKOB-PACHpPEICIUTENEH, KOTOPbIE MPUBOAAT K YXYJILIEHUIO
paboThl ABUTATENsl U HE MOTYT OBITH OMNpEJENIEHbl BOAUTENeM Ipu padoTe aBToMoOuis. B ciydae
PacXoKJEHUs JaHHBIX, TOJTYYEHHBIX IPU MIPOBEPKE, C JAHHBIMU TEXHUUYECKUX YCIOBHUH, PETYIUPYIOT
WM 3aMEHSIOT U3HOLIEHHBIE I€TaIH U Y3JIbI.

[IpoBepky pacmpenenureneif, CHATBIX ¢ aBTOMOOWIs, mpom3BoasT Ha creHmax CII3-8, CII3-12,
CII- 38M wumu KH-968. B mnepByro oyepeap MPOBEPSIOT KOHJECHCATOP PaCHpeeTUTEN .
ComnpoTuBieHHE U30JAIMH KOHIEHCATOPa, U3MEPEHHOE OMMETPOM JIOJKHO ObITh HEe MeHee 40Mom.
Kpome Toro, mnpoBepstoT HaAEKHOCTb KpEIUIEHHUS MPOBOJHUKOB, COEIMHSIOMIUX TOABHKHYIO
MJIACTUHY MPEPBIBATEINS C KOPITYCOM M BBIBOJIHOM KJIEMMOM pacrpeenuTes.

[Ipu3HakaMy HEUCHPABHOCTH CHCTEMbI 3aKUTaHUS SBJSIOTCS OTKAa3 WM HEHOpMasbHas paboTa
JIBUTATES.

Jlis ompeneneHuss HEUCIPABHOCTU CHUCTEMbl 3aXKUTaHWS OT HAKOHEYHUKOB CBEYEH 3a)KUraHus
OJIHOBPEMEHHO WJIA TIOOYEPENIHO OTCOEAUHSIOT JBa-TPM  BBICOKOBOJIBTHBIX MpOBOAA U
YCTaHABIIMBAIOT UX TakuM 00pa3oM, YTOOBl MEX]y HAKOHEUYHHKAMH U KOPIYCOM MOXHO ObLIO
M3MEHUTH 3a30p OT 2 10 8MM. [Ipu mpokpydrMBaHUU CTAPTEPOM KOJIEHYATOrO BaJla ABUTATEINS MEXKIY
HAaKOHEYHUKOM M KOPITyCOM JBMraTelis MpPU YBEIMYEHUHU 3a30pa MOTYT BO3HUKATH HCKPBI CHHETO
LIBETA UJIU HE BO3HUKATD.

R S
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Hckpbl cuHEro 1BeTa 03HAYAIOT, YTO BHICOKOE HANPSDKEHHSI TIOCTYMAET K cBeYaM 3aXKUraHus. B sTom
cIydae HEOOXOJUMO MPOBEPHUTH CBEUM Ha CHEIUaIbHBIX mNpubopax. PaboTocmocoOHOCTH cBeuei
3KUTAHUSI MOXET OBbITh HapylleHa TMpU KOHACHCAlMM Ha HAPYXHbIX 4YacTAX H30JIALUU
3HAYUTEIBHOTO KOJMYECTBA BJIAard. MICIIpaBHOCTh CBEUEH 3a)KUTaHUs yKa3bIBACT HAa UCTIPABHOCTh BCEH
CHCTEMBI 32)KUTaHMsI, ¥ IPUUMHY OTKa3a JBUraTelNsl HaJl0 UCKATh B IPYTOM MECTe.

OTcyTcTBHE BBICOKOTO HAIPSDKEHUS Ha CBEYaX 3a)KUTAHMS YKA3bIBa€T HA HEHCIPABHOCTH CHCTEMBI
3aXuranus. B aTom ciydae HEoOXOOUMO NPOBEPUTH KPEIUICHHE BBICOKOBOJBTHBIX IPOBOJIOB B
THE3/1aX KPBIIIKU PACTIPEICTUTENS U KaTYIIKH 3a)KUTaHUsI.

Ecnu ocMOTp HE Jait MOJOXKHUTEIHHOTO PE3ylibTaTa, IPOBEPSIOT HAIMYHME BBICOKOTO HANPSDHKEHHS Ha
KaTymke 3axuraHus. [Jis 3TOro OTCOSNUHSIOT ICHTPAJIbHBIA NPOBOJ OT pPACIPEACITHTENS H
MIPOBEPAIOT B HEM HAJIMUME BBICOKOTO HampshkeHus. Ecin Ha IEHTpaIbHOM MPOBOJE €CTh BBICOKOE
HANPSHKCHNUE,TO 03HAYAET, YTO HEUCIIPABEH PACTIPEACTUTEb.

[lepen TexHWYeCKMM OOCITY>KMBAaHMEM CHCTEMbl 3)KMTaHHMs CHadasia, 4yToObl HM30exarb moXxapa,
HEOO0XOMMO OTKITIOYHTH aKKYMYJISITOPHYIO OaTapero, a 3aTeM OCMOTPETh BHICOKOBOJIBTHBIC TIPOBO/IA,
KPBILIKY PacTpeieIuTeNsl U KaTylKy 3aKuranus. O4UCTUTh UX OT MBUIM, TPS3H M Macia TPSIKOM,
CMOYCHHOW B O€H3WHE, W BBHITEpPEeTh Hacyxo. JKenaTreiabHO 3TO JejaTh MPHU KaKIOM OCMOTpE
aBTOMOOMJIS.

B mpormecce skcrutyatanui Ha MOBEPXHOCTH KPBIIIEK pPACHpPEACTUTENs], KAaTYIIKA 3aKUTaHUs U Ha
M30JIAUN  BBICOKOBOJIETHBIX TIPOBOJOB TMOSBISIOTCS HEOONbIIME TpEIMHBL Yepes HHUX TIpU
MOMAa/IaHuU TIBUIM, TPS3H, BJIAard MPOUCXOJUT yTeUKa TOKA. DTO, BO-TIEPBBIX, CHUKACT HAMpSKEHUE,
JBUTATENb HAYWHAET paboTaTh C mepedosiMU, a B CHIPYIO TIOTOAY BO3MOXKEH M MOJIHBIA OTKA3 CHCTEMBI
3aKUraHus. BO-BTOpBIX, MOCTOSIHHOE «IPOCKAIb30BAHMUE» WCKP 1O TOBEPXHOCTH KPBINIEK H
MIPOBOJIOB MOXKET IPUBECTH K UX MPOOOI0 U TIOJTHOMY BBIXOIy U3 cTposi. [loaTomy cnemyer, XOTs pa3 B
MECSIII TIPOBEPATh YHCTOTY KPBIIIEK W IPOBOJIOB, & IPUMEPHO pa3 B TPH Iojia 1eIeco00pa3HO MEHSTh
BECh KOMIUIEKT BHICOKOBOJIBTHBIX IPOBOIOB U HAKOHEYHUKOB.

[Tocne OYMCTKM HapYKHBIX TIOBEPXHOCTEH HEOOXOAMMO CHATh KPBIIIKY C paclpeaeIuTes,
MpOTEepeTh €€ BHYTPEHHIOI ITOBEPXHOCTh, MPOBEPUTH YAaCTOTY KOHTAKTOB KPBIIMIKH W JIETKOCTh
NepeMeIleHs] IEHTPAbHOIO YTOJIBHOTO 3JEKTpoJa B THE3[E, OCMOTPeTb POTOP M TMPOBEPHUTH
3aTSHKKY BHHTOB KperuieHus. OcnaOieHne KperuieHHs poTopa MOXKET IPHBECTH K CpPBIBY C
MI0CaJ0YHOTO MECTa POTOpA U Pa3pyLLIEHUIO KPBIILIKKA PACIpeIeTuTeNs.

O6opynoBanue, npuMeHsieMoe NMPHU IKCIJIYAaTAUMU CUCTEM 32 KUTAHUS

IIposepka cocmosinusi KOHMAKMOB NpepvLeamels.

Ecny KOHTaKTBI 3aMaciieHbl, 3arPsA3HEHBI WM MOKPBITHl HArapoM, TO UX HaJl0 OYUCTUTH U MPOTEPETh.
OTO MOXHO J€NaTb HE CHUMAas KOHTAKTOB, HO BBICOKOTO KayecTBa OYHMCTKHM B ITOM CIIy4ae HE
nobutkcs. Jlydiie CHITh KOHTaKThl MU OTCOEIMHUTH MPOBOJA HHU3KOro HampspkeHus. [locie 3toro
IPOTEPETh KOHTAKTHI. EciM ke KOHTaKThl HY)KJAIO0TCsl B 3aUMCTKH, TO CHa4yaja alMa3HbIM HaJ(puieMm
HeoOxouMo yOpaTh HEPOBHOCTH M Harap (MoJib30BaThCsl NUIM(OBaIbHON MIKYPKOW HE CIenyeT), a
3aTeM MPOMBITh KOHTAKThI OEH3WHOM. ANMa3HbIA Hal(QWIIb KeNaTeTbHO XPaHUTh OTJEIBHO OT JPYTUX
MHCTPYMEHTOB U HCIIOJIb30BaTh €r0 TOJBKO JUISl 3aYMCTKH KOHTAakTOB. [lociie yCTaHOBKM KOHTaKTOB
Ha MECTO MPECTYNalT K IPOBEPKE M PETYIUPOBKH 3a30pa MEXKIYy HUMHU. 3a30p IPOBEPSIOT C
MOMOIUIBIO IIIyna K3 Habopa MHCTPpYMEHTOB. [IpyM MakcHUMalbHOM pacxX0kKJI€HUU KOHTAaKTOB 3a30p
nomwkeH ObiTh 0,37-0,43 MM. YBENIWYMTh WM YMEHBLIUTH 3a30p MOXKHO,  OTBEPHYB BHMHTHI U
MOBEPHYB C IIOMOIIbIO OTBEPTKH MJIM CHEIHAIBbHOTO KJIH0Ya CTOMKY HEMOJBMXKHOIO KOHTAaKTa.
OtperynupoBas 3a30p, CIEAYET 3aTIHYTh BUHTBI KPETIJICHUS! KOHTAKTOB.

IIposepka mexnuuecko2o cocmosanus u pe2yiuposka npubopoe saxcucanus na cmende CI138- M.
Creng CII38-M nmnpenHasHaueH [Jii IPOBEPKHM TEXHUYECKOTO COCTOSHUSA —IIpepbIBaTelNEeH-
pacnpenenuTenei, KaTylleK 3aXUTaHUs U KOHJEHCAaTOPOB, CHSATBHIX C JIBUraTels, a Takke
PEryIUPOBKH LIEHTPOOEIKHOTO U BAKYYMHOT'O PETYJIITOPOB ONEPEIKEHUS 3aKUTAHUS.

[IpuBox  mpoBepseMoro  IpepsiBaTENA-pacHpefieNuTeNss HAa  CTEHJE  OCYLIECTBISETCs  OT
ANEKTPOABUIaTENsl, KOTOPBIM MOAKIIOYAETCS K CETH IepeMeHHoro Toka 220B. Hamnpsixenue,
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MOJIBOIMMOE K DJICKTPOJBUTATENIO, PETYIMPYIOTCS C IMOMOIIBIO aBToTpaHchopmaropa. [luranue
IIPOBEPAEMBIX MPUOOPOB 3aXKUTAHUS OCYLIECTBISETCA OT AKKYMYJATOPHOW Oaraper HaIpsKeHHEM
12B.Crenp 006s3aTeNIbHO 3a3eMIISIOT. Ha CTeH1e MMEIOTCsI: BaKyyMMETp; KOMOWHUPOBAHHBIN MPUOOP
IUIS U3MEPEHMs HAIPSKEHUs M 4acTOThI BpallleHHs! Baja 3JIEKTPOABUraTessl; Npuoop 1l U3MEpEeHus
yria 3aMKHYTOI'O COCTOSIHMS KOHTaKTOB IIpepbIBaTelss M €EMKOCTH KOHJEHcCAaTopa; HCKPOBOM
paspsIHUK; BAaKyyMHBIM Hacoc, CHHXpoHOckomn. Ha suueBoi maHenu cTeHAa YCTaHOBJIEHBI
BBIKJIIOUATEIH, IEPEKITIOYATENIN U PYKOATKU yIpaBleHHs! paboTo# cTeHaa.

CUHXpPOHOCKOIl ~ NpeJIHa3HaueH [uld IPOBEPKM  TEXHUUYECKOTO  COCTOSHHUS  IpephlIBaTels,
HEHTPOOESKHOTO U BAKYYMHOT'O PETYJIATOPOB ONEPEKECHUS 3a)KUTaHUS.

VYTros1 3aMKHYTOr0 COCTOSIHMSI KOHTaKTOB IPEphIBATEIs] MOXKHO U3MEPATh Pa3lIMYHBIMH CIIOCOOaMHU.
[epBbIif coco0 mpeanojaraeT MCIOJIb30BaHUE MPOCTHIX MPHUCIIOCOOJICHHUM, YCTaHABIMBAEMBIX B
pacnpenenurens. [Ipucnocodnenne coctout U3 000MMBI, MKaibl U cTpenku. O0oWMy HaJaeBarOT Ha
KOPITyC paclpeeNnuTeNs, IpeABapuTeIbHO CHSIB KPBIIKY. 3aTeM Ha 000iiMy yCTaHABIUBAIOT IIKATY C
puckamu. CTpenky 3aXHMMalOT OJHUM M3 BUHTOB poropa. IIpum mnpoBepke HEOOXOAMMO TaKke
KOHTpPOJIbHAS JIaMIla «aBTOMHAMKATOp». Jlamma «aBTOMHIMKATOpP» BBINOJIHEHA B BUJAE OTBEPTKH, B
BEpXHEH yacTu KOTOpoi Haxonurcs jamna Ha 12B. OnuH 371€KTpoj JaMIlbl COEIMHEH CO CTEpKHEM
OTBEPTKH, a BTOPOH - C IPOBOAOM, HAa KOHIIE KOTOPOTO 3aKpelyieH 3aKUM THIA «KPOKOAMID».
BxuttounB BBIKIIOYATENb 3aKUTAHUS U NOBEPHYB KOJIGHYATBIA Bajl JABUraTeNsl 10 MOracaHUs JIaMIlbl,
MIOJICOCIMHEHHOW IapajjieIbHO KOHTAaKTaM [pepbIBaTels, pa3MeIlalT IIKaly TakK, YTOObI
YCTAaHOBOYHAs PUCKa OKa3ajach IO/ CTPEJIKOW. 3aTeM MOBOPAYMBAIOT KOJIEHYATHIA BaJl 10 MOMEHTA
3aropaHus KOHTPOJbHOHU Jamiibl. CTpesika MpHu 3TOM JI0JDKHA OBITh B 30HE KOHTPOJIBbHBIX pUCOK. Eciu
HET -peryMpyroT MOJI0XKEHUE KOHTAKTOB U TIOBTOPSIIOT POBEPKY.

AHaJOrMYHO OIpenesieTcsl Yroia 3aMKHYTOI'O COCTOSHUSI KOHTAKTOB C IIOMOUIbIO JApPYroro
npucnocobaenus. Ero MoxHoO cienats U3 00bIMYHOTO IIKOJIBHOTO TPAHCIOPTHPA.

Tpernii cnoco0 ompeneneHust yria 3aMKHYTOTO COCTOSHHSI KOHTaKTOB OCHOBAaH Ha HW3MEPEHUU
CpeAHErOHANPsKEHUs Ha KOHTAKTax MpepeiBaress. J{Js 3Toro npuMeHsI0T ClelMaibHbIi aBTOTECTOP.
YT 3aMKHYTOTO COCTOSIHHSI KOHTAKTOB MPEPBIBATENIS JOIKEH OBbITh pHOmm3nTensHo 52°.

[IpoBeprB M OTpEryIMpOBaB pACHpPEETUTENb 3aKUTaHUS CJIEIyeT BBIBEPHYTh M BHHMATEIBHO
OCMOTpETh cBeuu 3akuranus. OOpazoBaHuE Harapa Ha M30JSTOPE CBEYM 3a)XKUTaHUs — HEU30EKHOe
aprneHre. OHaKo 0OHapy)XUB Harap, He TOpONUTECh CHUMaTh ero. CHayana oOpaTuTe BHUMaHUE Ha
€ro TOJILKHY U IBET.

Ecnu cnoit Harapa Ha paboyeil MOBEPXHOCTH CBEYM 3aKUTAaHMSI TOHKUH M HMMEET LIBET OT Cepo-
HKEJITOTO JI0 CBETJIO-KOPUYHEBOT'O, TO €r0 HE CleAyeT yAalaTh. Takoi Harap MpakTUYECKHU HE BIUSET
Ha paboTy cUCTeMBbl 3aKUraHus. Eciau ke TOJIMHA CIIOosl BEJIMKAa WM OH TEMHOIO IIBE€Ta, TO CBEdy
3aKUTaHUS CIEAYET 00513aTebHO OUYUCTHUT.

OuncTka cBeded 3aKUTraHUS OT Harapa MpoOU3BOAUTCS Ha mpucrnocodnenuu 3203-O. OHO umeer
Kamepy, B KOTOPYIO ToAaeTcsi cxkaThiil Bo3ayx noj nasienueM 3000-6000I1a. CBeua BBUHUMBAETCS B
MIPUCIIOCOOIEHNE U OUHUILACTCS CXKATHIM BO3YXOM C ITECKOM.

Jlia mpoBepkHM cBeuel 3a)KUTaHHWsS Ha HCKPOOOpa3OBaHHWE U TEPMETHYHOCTh MPUMEHSIOT MPUOOp
2203- II. lanHblii mpubop muTaeTcss OT ceTH mnepeMeHHoro Toka 220B. Ceeunm momemniaroTcsi B
kamepy. Kamepa wuMmeer OKHO miis HaOMIOJEHUS 3a HMCKpooOpasoBaHueM. KckpooOpaszoBaHwme
cuuTaercs 6ecrepeOONHbBIM, €ClIM NMPH BU3YaJIbHOM HAONIOJEHUM U YCTaHOBMBILIEMCS JaBICHUM B
KaMmepe mnpubopa, UCKpbl TMPOCKAKMBAIOT MEXAY LEHTPAIbHBIM M OOKOBBIM D3JIEKTPOJOM CBEYHU
3a)KUTaHUsT HeNpephIBHOOE3 3aTyxaHus B TeueHue 30c.

Jlisi TpoBEpKHM TEPMETUYHOCTH CBEUYM 3@KUTAHUS CO3JAI0T JaBJICHUE

Bo3ayxal0 000I1a u Habm0aI0T 32 MOKA3aHUSIMU MaHOMETPA.

[IpoBepka u peryiupoBKa 3a30pa MEXIY AJIEKTPOJaMU CBEUU 3a)KUTaHUS MPOU3BOAUTCS C TOMOIIBIO
CMELUANbHBIX KIIOYed — IIynoB. PerymupoBKy 3a30pa MpOU3BOIAT MOATMOAHHEM TOJIBKO OOKOBOTO
anekTpoaa. LlenTpanbHbIil anekTpoa noarudare Henb3st. Ciaenyer HOMHUTD, YTO B MPOIECCE OUUCTKU
CBEUM Ha H30JIATOpe O00pasyloTcd MeEJKHe IapanuHbl, KOTOpbIE YCKOPSIOT  Mpolecc
HarapooOpa3zoBaHus. [loATOMy O4YMILIEHHBIE CBEUM 3aKUTAHMS JKEJIaTeNIbHO HCIOJIb30BaTh TOJBKO
netoM. C HaCTYIUIEHMEM XOJIO/IOB JIY4YIlE YCTAHOBUTH HOBBIE.
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Kommytarop nposepsitot Ha crenae CII38-M. [t npoBepky NOAKIOYA0T KOMMYTATOp C UCIIPaBHOMN
KaTyIIKOM 3a)KUTaHusi, pe3UCTOPOM U aMIepMETPOM K cTeH1y. KommyTaTop cuMTaercs HCIpaBHbIM,
€CJIM UCKPOOOpa3oBaHUe B Pa3psIHUKE OyIeT OecriepeOoiHbIM.

B()l'[pOCI)I AJIsE CAMOKOHTPOJIsA

1. st yero mpuMeHsIeTCs IEHTPOOCIKHBIN PEryIsaTOp paciupeaeanTesns?
2. Jns yero mpuMEHSETCS BAKYYMHBIA PETYIISATOP paclpeaeuTess?
3. Jlns yero mpeaHa3HayeH JAaTYMK paclpeesuTelb OECKOHTAKTHOW CUCTEMBbI 3aKUTaHus?
4. [ns yero mpeaHa3HAYEHBI CBEUU 3KUTAHUA?
5. Kakue cBeun 3akuraHusi Bbl 3HaeTe?
13.Ilepeuncnure OCHOBHBIE HEUCIIPABHOCTH CUCTEMBI 3a)KUTaHUS.
14. Kakue npuOopbl MPUMEHSIOTCS AJI IPOBEPKU TEXHUYECKOTO COCTOSIHUS U PETYTUPOBKH
CUCTEMBI3KUTaHUs?
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Tema 6. D1eKTPONYCKOBBIE CHCTEMbI

IIpakTnueckas padora Nell. Craprepsl JIerkOBbIX aBTOMOOWJIEH

Heab padorbl. O3HAKOMUTHCS C YCTPOMCTBOM, IPUHIUIIOM pabOThl U OCHOBHBIMU METOAAMHU
JMarHOCTUKH HEHCIIPAaBHOCTEN CTapTEPOB.

Craprep npeaHazHadyeH JUlsl BpallleHUsl KOJIEHYaToro Bajla ABUIATeNs /10 TEX IOp IOKa OH He
Ha4yHeT paboTaTh CaMOCTOSITENLHO, TO €CTh JUIsl 3amycka jaBuratens. [Ipu aTom craprep npeobpa3syer
AJIEKTPUUYECKYIO DJHEPTUI0 aKKyMylisiTopa B MEXaHHUYeCcKylo pabory. CrapTepsl JIETKOBBIX
aBTOMOOMIIEH UMEIOT MOITHOCTH OT 1 KBT u BhIIIIE.

Ha puc. 1. u300pakeHo yCTpOCTBO cTapTepa.

3NEKTPOMBrHUTHLIA

TAroseA  npyaog Konraxr

Bo3sspaTHaN NPYKMHA Yaepxueanwan
ofimoTka

ofmo

YOpasnRoLss Pudar: ﬁ@ ) A MonBuKHLA KOHTEKT
‘-L" . "-"\N\‘.
('_’ &ﬁm’mﬁﬂ
Bythepan MpyKiHa ]'| Kpsiwike konnextopa

TopmozHod auex

HEpY}HOE KOMLLO
OBrOHHDH MythTH '

lifecrepHn

Ban mopa

O6roHHaA My Ynop Hanpasnrowee  Obmarca Frope  lMonochst  Kopnye craTops
1 KOMLLD 5036yKOEHHA Gatumax

Puc. 1. Pa3pes craprepa ¢ npeaBapuTENbHBIM 3aLEIUIEHUEM
IIpuHHMN padoThI M YCTPOHCTBO 3J1eKTPOABUTATEJIA CTapTepa

B ocHOBY KOHCTpYKIIMM cTapTepa MOJIO0KEH MIEKTPOABUIaTENb IOCTOSIHHOTO ToKa. Eciu uepes
MIPOBOJIOYHYIO paMKy IMpPOIMYCTHTh TOK, TO o0Opa3dyercs MarHuTHOE TIoJje, KOTopoe Oyner
B3aMMOJICHCTBOBAaTh C MAarHUTHBIM TOJIEM MOCTOSHHOTO MarHuta (puc. 2.). B pe3ynprare Bo3HHKaeT
KpYTAIIUHA MOMEHT, [TOBOPAYMBAIONIMI MPOBOJIOYHYIO PaMKy BOKpYTr cBoed ocu. [[is obecrieueHus
JIBUKEHMSI TOKAa 4Yepe3 IPOBOJIOYHYKD pPAMKy BCErJa B OJHY CTOPOHY CIY)KHT KOJUIEKTOP,
BBIIIOJTHEHHBI B BHUJAE Pa3pe3HOr0 KOJIbLIA, K KOTOPOMY IIOABOJUTCS TOK 4Yepe3 ABE MEIHO-
rpadUTOBBIE IIETKH.

Cuna, neicTByollas Ha BHUTOK SKOpS, a, CJIENOBaTENbHO, M KPYTSALIMH MOMEHT €ecTb
IIPOU3BEICHNE HANPSYKEHHOCTH MAarHUTHOTO MOJIsl HA CUILY TOKA SIKOPSI.
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Puc. 2. Ilpocreiiimuii fBuratreab NOCTOSIHHOIO TOKA

OpnHa poBOJIOYHAS paMKa HE MOXKET 00ecTeunuTh OONBIION KPYTAIINA MOMEHT U3-3a caboro
MarHuTHoro mnoisi. Iloaromy sKOpp 2yIeKTpoABHMraTesis HMMEET OOJbIIOE YHCIO0 OOMOTOK,
MIPOJIOKEHHBIX B T1a3aX jkeJe3Horo cepaeunuka (puc. 3). [Ipu 3ToM KpyTAMIMiA MOMEHT MPAKTUYECKU
HE 3aBUCHUT OT B3aMMHOI'0 IIOJIO’KEHUS €r0 OOMOTOK.

Puc. 3. TunnuHbIN SKOPH C KOJUIEKTOPOM JIBUTATENS IOCTOSHHOIO TOKA

-Ha pucynke 3. nmoka3aH siKopb cTapTepa ¢ 6apabaHHBIM KOJIEKTOPOM, a Ha pHC. 4 ¢ TOPIEBBIM
KOJIJIEKTOPOM.
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Puc.4. Tunnunas KOHCTPYKIHUA AKOPS SJICKTPOABUTATCIIA C TOPLUCBBIM KOJIJICKTOPOM

Jns  ycuneHus MarHUTHOTO TOJsi CTaTopa BMECTO TOCTOSHHOTO MarHuTa MOTYT
HCIOJIb30BaThCS AJIEKTPOMArHuTHI (puc.S, 6.).

TonogHaR QtmoTka
BaLumax

F -

-
Puc. 5. Cxema B0o30yX1eHUS Puc. 6. YcrpoiictBo
IIOJIFDCOBMAarHUTHOTO MTOTOKA craropa

M3BecTHO, 4TO cuila, JSUCTBYIOIIAS HA MPOBOJHUK SKOPS, a, CIEIOBATENBHO, U Ha KPYTALIMA
MOMCHT, 3aBHCHUT OT HAIPSXKCHHOCTU MArHUTHOI'O ITIOJIA. HaprI)KCHHOCTB MAarHuTHOI'O IIOJIsd €CTh
NIPOM3BEICHNE YHCIa BUTKOB Ha CHITY TOKA, IPOTEKAIOIIET0 Yepe3 0OMOTKY.

DTOT mapameTp Ha3bIBaeTCs aMmmep - BUuTkamu. [103ToMy co3nmath TpeOyeMoe MarHUTHOE IOJIe
MOYXHO OOJIBIIIMM YHCIIOM BHTKOB OOMOTOK HPH MAaJIOM TOKE, MO0 OOJBIIUM TOKOM B MajJoOM YHCIIE
BUTKOB.

OOBIYHO cTapTepPBl HMEIOT KOHCTPYKIIMIO BTOPOro Tumna. CTaropHas 0OOMOTKA B HUX COCAMHEHA
HOCIIeIOBATEIEHO C OOMOTKOI SKOpsl, T.e. OTH OJIEKTPOJABUTATENIN HMEIOT II0CIEeOBATEIFHOE
BO30Yyx11eHue (puc. 7).

[Ipu BpameHuu SKOpsS BUTKH €ro OOMOTKHM IE€peceKaroT JIMHUM MAarHuTHOrO IOJs, a,
CIIEIOBATENIFHO, B HUX HHIAYKTHPYETCS HaNpsbKEHHE (MTPOTHBO-3.11.C.).

[IpoTtuBo-3.1.C., KaK MOKa3bIBaeT CaMO Ha3BaHHWE, BCETla HANpPaBJCHA MIPOTHB BHEIIHETO TOKA,
B JJAHHOM Cllydae — aKKyMyJIATOpa, M €€ 3HaYCHHE MPSIMO 3aBHUCUT OT CKOPOCTH BpPAIICHHUS SKOPS.
DNeKTpOABUTATENb TIO/ JCUCTBHEM BHEUIHErO TOKa OyIEeT pasrOHATHCS 10 TEX MOp, MOKa MPOTHUBO-
3.]1.C.HE CTaHeT PaBHOW MOIBOSIIEMY HANIPSHKEHHUIO.
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Hanpasnerwe
fomoc MarkuTa KPYTALLIErO MOMEHTE

Puc. 7. DnekrponBurateiib MOCTOSHHOTO TOKA C [TOCIEA0BATEIbHBIM BO30YKICHUEM

KpyTsmuit MOMEHT crapTepa 3aBHCUT OT ABYX (PAKTOPOB — MArHUTHOTIO IOJI U TOKa SKOPS,
[I09TOMY 3JIEKTPOJIBUTATEND € IOCIEI0BATENBHBIM BO30YXKIECHUEM HJIEalIeH, KOrla TpeOyeTcs co3AaTh
O0NBIION KPYTAIIMA MOMEHT, TaK Kak IpU BKJIIOYEHHU CTapTepa 3JEKTPOJBUIATENIb HE BpAILAeTCH.
[ToaToMy HET HUKaKOM MPOTUBO-3.11.C., U TOK CTApTEPa OIPAHUYUBAETCS TOJIBKO COIIPOTUBICHUEM €TO0
obmoTok. Takum 06pa3zoM, Ipu MyCKe TOK CTapTepa OYEHb BHICOK.

DTOT OONBIION TOK MPOXOAUT Yepe3 OOMOTKY BO3OYKACHHUS U CO3/1aeT B HEM MarHUTHOE TIOJIE
BBICOKOM HarnpspkeHHOCTH. [0 3TUM MpUYMHAM 3J1€KTPOJBUTATENN MOCIIEI0BATEIBHOTO BO30YKICHUS
HaXoJT HIMPOKOE IMPUMEHEHUE B KaU€CTBE CTaPTEPOB, TPEOYIOMIUX OOJBIION TyCKOBOM MOMEHT IPHU
TPOraHUU C MECTa KOJIEHYaTOro Baa.

Jpyroii 0COOEHHOCTBIO 3IEKTPOABUTATENEH C IMOCIENOBATEIbHBIM BO30Y)KJIEHUEM SIBISETCS
TO, YTO OHU MOTYT pa3BHUBaTh 0€3 HArpy3Kd OUY€Hb BBICOKHE 000poThl. IlosTOMY Ha cTapTep He
cleyeT IMojAaBaTh HampshkeHUe Oe3 Harpy3Kd, MHade ero OOMOTKHM pAa3JIETATCS B CTOPOHBI MOJ
JeWCTBUEMIICHTPOOEKHBIX CHIIL.

JlBuraTenu co cMeIIaHHbIM BO30yKIeHHEM (pHC. 8) HCIONIb3yeTcs B TeX cilydasx, Korjaa
HY’KHa 00JIbIlIasi MOIIHOCTb.

+
Nocnenoeatencuan
ofimcTKa
BO3DYKAEHHA
NapannencHas
Akopb oGmoTka
8038y OSHWA

Puc. 8. DnexkTpoaBuraTenb co CMEIaHHBIM BO30YKIEHUEM

JIBuraTenu 3TOro THMAa UMEIOT KakK MOCIE0BATEIbHYI0, TaK W MapauIeTbHYyI0 OOMOTKH. J[mst
CHIDKEHHUS TOKa TEKYIIETro 4yepe3 OOMOTKHU CTaTopa CTapTEPhl BBHIMOIHIIOT C YETHIPhMSI MarHUTHBIMU
MOJTFOCAMU W YETHIPbMs MIETKaMHU. TOK, MPOXOMSIIWMA IO YETHIPEM IeTKaM OyJIeT MEHBIIE, YeM
MPOXOASIINM MO JBYM MOJIFOCAM U JIBYM IIETKAM.
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Buknoyartens
crapTepa

‘D

Puc. 9. IlocnenoBarenbHoe coeTMHEHUE OOMOTOK BO30YKICHUS

Ha puc. 9 0OMoTKHU BO30YXI€HUS COEAUHAIOTCS MOCIEI0BAaTEIbHO C 0OMOTKaMH sIKops. Takoe
COEIMHEHNE 0OMOTOK, IPUMEHSETCs, HallpuMep, B crapTepax aBTomoouss 'A3-3102.

OouH M TOT K€ MOJIOC MOXET HCHOJIb30BaThCs I OOMOTOK IOCJEI0BAaTENbHOIO U
MapajuIeIbHOTO BO30YKIeHUs. BTOphIe KOHIIBI 0OMOTOK BO30YKIIEHUSI HE COCAMHSIOTCS ¢ OOMOTKOM
SIKOPsI, @ KpersITes K «Macce» (puc. 6.10).

Puc. 10. Cxembl BHYTpeHHUX cOeAMHEHUM AekTpocTapTepoB: a — CT368; 6 — 40.3708, 26.3708,
CT4-Al; 8- CT221; T —29.3708, 35.3708; n —42.3708, 421.3708, CT230-b3, CT230-K1; e —
CT230-A1, CT230-U, CT402, CT402-A, CT402-b, 25.3708, 25.3708-01, CT142-b, 30.3708; x —
CT2-A, CT130-

A3;3—-16.3708 (1 — k cuitoBbIM KOHTakTaM KoHTakTopa KT130; 2 — K monoKuTeIbHOMY BEIBOAY
aKKyMyJIATOpHO# Oatapen; 3 — k oOMoTke KoHTakTopa KT130; 4 - kK KOHTaKTamM KOHTaKTOpa
KT127)

Jis mepenadn KpyTALIEr0o MOMEHTA C BJIEKTPOJABUIaTeNsl CTaTOpa Ha MaXOBUK KOJEHYATOTO
BaJlacJIy’KaT BTATUBAIOLIUE pesie U 0OroHHas My(QTa.

IIpuHuun padoTsl U YCTPOMCTBO BTATHBAKOILEIO peJie

[luranue Ha crapTep TMOJAETCSI C  TOMOIIBIO  JHUCTAHIIMOHHOTO  YIPABJISIEMOTO
BTSITUBAIOLIErOpese (3JeKTPOMarHuTHOTO BhIKiItovarens) (puc.11).



Puc. 11. Llenp BKIIOYEHUS cTapTepa

[Ipu ycTaHOBKE 3aMKa 3a)KUTaHUSI B PEXKUM «3aIyCcK» Ha KAaTYIIKY 3JEKTPOMArHuTa MmoaaceTcs
HampspKeHUEe, U CO3/AaeTCsl DJIEKTPOMAarHUTHOE TOJjie, MO JACWCTBUEM KOTOPOro KaTyIlKa BTATHUBACT
JKEJIE3HbIN CEep/ICUHUK, IITOK KOTOPOTO BBIJIBUTAETCS M 3aMBIKAET MOIIHBIE KOHTAKTHI, CIIOCOOHBIC
MPOIMYCTUTh OONBIION TOK cTapTepa, W MPUBOAMTCA BO BpallleHHWE 3JEKTPOJBUTATENh CcTapTepa.
OIHOBpPEMEHHO JKEJE3HBI CEepJICYHUK 4Yepe3 YNpaBiAlmMi peraar (puc. 6.12) mnepememniaer
HIeCTepHIO OOTOHHOM MY(THI M BBOAUT €€ B 3alleIJIEHUE ¢ 3y04aThiM MaxOBHUKOM KOJIEHUYATOTO Baja.
[Ipu sTOM KpyTSIIM MOMEHT OT 3JIEKTPOIBUTATENA CTapTepa IMepeaacTcs KOJICHYaTOMYy Baiy,
MOCIICAHH, BpaIIasch, 3allyCKAET IBUTATEb.

RpyxyHa co cooboaHam xonom

Cepre-tin

Ynpasnacumi paHar

YnpasnAmuee komsuo

Puc. 12. PelyakHbIil MEXaHU3M CTapTEPA

CoBpeMeHHbIE cTapTepbl UMEIOT BTATHBAIOILEE Pejie ¢ ABYMs MapaieIbHBIMU 0OMOTKaMHu (puc.
13).

[Ipu BKJIIOYEHMH CTapTepa BTATHBAIONIAs OOMOTKA CO3JaeT CHUJIBHOE MAarHuTHOE ToOJe,
BTATUBAIOLIEE JKEJE3HBIM CEpACUYHUK, KOTOPbI CBOMMM IOABM)XHBIMU CHJIOBBIMM KOHTAKTaMH
COEUHSET CTapTeEP NPSMO C AKKYMYJISITOPOM.

[Ipu 3aMbIKaHUM KOHTAKTOB BTSATMBarollas oOMOTKa pese 3akopauuBaeTcs. Bropas oOMoTka
JIEKTPOMAarHuTa OCTAE€TCs IOJ HANPsKEHUEM M UTPAET Pojb YACPKHUBAKOLIEH KaTyIIKH, KOTOpas
MPEMSTCTBYET CEPACUHUKY Pa30OMKHYTh CHJIOBbIE KOHTAKTHI.

Korza kirou 3a)KuraHust BBIXOAUT U3 MOJOXKEHUS «CTapT», MoJadya HANpsDKEHUs Ha KaTyIIKH
AJIEKTPOMAarHuTa MpeKpamiaeTcs, u CepAeYHHUK MOJ ACHCTBUEM NMPY>KUHBI BO3BPALLAETCS B UCXOJHOE
MIOJIOKEHHE, OTKIIIoYas cTapTep OT akkymyasaropa. llpu BpamieHuM cepieyHUMKa OH BBIBOAMT
HIECTEPHIO CTapTEPA U3 3aALCIUICHUS C MAXOBUKOM.
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NMopeM#KHEE
KOHTAKTH

Y LepXUBIIOLLIEN
. OBMOTRE oy

ofmoTxa

BokniguaTens Korou
cTapTepa SEAUFAHUA

Puc. 13. Llemnp BKIItOUEHUSI COBPEMEHHOIO CTapTepa

B aBTOMOOMISIX ¢ aBTOMAaTHYECKOM TPAHCMHUCCHUEH DSJIEKTPOMAarHUT CTapTepa HMeEEeT
JIONIOJTHEHUE, MPENATCTBYIOIEe BKIOUYEHUIO cTapTepa IpU BKIIOUYEHHOU mepenade. OTO JOMOJIHEHUE
IIPEJICTaBIsIET COOOM BBIKIIIOUYATENb OJOKMPOBKU CTapTepa, KOTOPbIM BKIIOYEH B LIENb BKIIIOUEHUS
OOMOTKH 3JIEKTPOMAarHuTa U MO3BOJISET 3allyCTUTh CTApTEp TOJIBKO TOIJA, KOIJa CEIEKTOp PEXUMOB
paboThl TpaHCMUCCUU HaxoAuTcs B nosioskeHuu P (park - crosiaka) winu N (neutral - HelTpans).

B snexkTpuueckyro cxemy cTapTepoB ¢ ABYMs OOMOTKaMH (BTATMBAIOILEH M yAEp:KUBAIOLIEH)
JIOTIOJIHUTEIBHO YCTAaHABJIMBAETCSl AJIEKTpoMarHutHoe pene (puc. 14). Dto HeobXoaumo Ui
CHIDKEHMsI TOKa IPOXOASIIEro Yepe3 3aMOK 3aKUIaHWs U YMEHbBIICHHS MCKPEHHS OCHOBHBIX
KOHTAKTOB BTSATHMBAIOIIETO PeJie 3a CUET OBICTPOIo pa3MbIKaHMSI LIETIH.

81, G

Puc.14. Cxema ympasienus snekrpocraprepamu: a — CT221 ¢ oqHooOMoTOUHBIM pene; 6 — CT221
C IByX0OMOTOUYHBIM pene; 29.3708 na nepBbix Mojaensix BA3-2108; B — 29.3708 na aBToM0oOMIISAX
BA3-
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2108, -2109; r — CT130-A3; 1 — CT230-b1; 1 — snextpocraprep; 2 — BBIKIIOUYATENb 3aKUTaHUS
ucraprepa; 3 — JOMOJTHHUTEIbHOE pelie; A — K BEIBOIY T00ABOYHOTO PE3UCTOPA

YcrpoiicTBO U NPUHIIMIL PA00THI 00rOHHOM MY(THI

B OCHOBY KOHCTpYKIIMM My(THI IMOJIO)KEH XPanoBOH MeXaHWU3M, COCTOSIIUN W3 HapyKHEH
000¥MBI ¢ 3yObSIMH, BBICTYIAIONUMHU B OJIHY CTOPOHY, BHYTPEHHEH O0OMBI, POIMKOB M TPYXHH
(puc. 15).

[Tpu BKITIOYEHHWH DIIEKTPOJBUTATENSI CTapTepa HapykHas o0oiimMa My(THI MPOBOPAYUBACTCS
OTHOCHUTEIIFHO HETOJIBUKHON BHYTPEHHEH 000#MBI. PONHMKH 3a CUET CHII TPEHHS CKUMAOT MPYKHHBI
U TEePEeMENIAlOTCS B Y3KYI0 4YacTh KJIMHOBHJIHOTO TPOCTPAHCTBA M, 3aKIMHHUBASCH, MEPEIAIOT
KPYTSIIAKA MOMEHT Ha BHYTPEHHIOIO 0001 MY .

Puc. 15. O6ronnas mydra

[Tpu BKJIIOUEHMH BJIEKTPOJBUTATENsl CTapTepa HapykHas oOoiiMa My(Thl IpoBOpauuBaeTcs
OTHOCHUTENIbHO HEMOBMKHOW BHYTPEHHENH 000WMBI. PONIMKM 3a CUET CHII TPEHUS CKUMAIOT MPYKUHBI
U IIEpEeMELAIOTCd B Y3KYK0 4YacThb KIMHOBHUIHOIO IPOCTPAHCTBA U, 3aKIMHUBAACH, IEPELAOT
KpYTALIMHA MOMEHT Ha BHYTPEHHIOIO 000iiMYy.

[To muuneBsIM nazaMm My¢Ta nepeMeniaeTcsi B 0CEBOM HAIPABIIEHUH, U €€ ILIECTEPHS BXOAUT B
3alleluleHue ¢ 3y04aTblM BEHIOM MaxoBHKa jBurarens. Ilocne 3amycka aBurarens CKOpOCTb
LIECTEPHU CTAHOBUTCS BBIIIE CKOPOCTH AKOPS U POJMKU IO ACUCTBUEM IMPYKUHBI MEPEXOIAT B
IIMPOKYIO YacTh KIMHOBHJHOTO MPOCTPAaHCTBA MexAy obOoimamu. [loTomMy KpyTAuiuii MOMEHT C
BEHIIAa MAaXOBHKA Ha BaJ CTapTepa He MepeJaeTCs.

Jlns mOBBIIIEHUS KPYTAIIEr0O MOMEHTa, IEPEeAaBacMOro CTAPTEPOM Ha KOJICHYAThIM Ball
JBUraTelNs, YBEIWYMBAIOT IE€pelaTOYHOE OTHOUIEHHE MEXAy IecTepHedl MypTsl U 3y04aThiM
BEHIIOM

. <
MaXOBHKa. ITO OTHOIICHUE COCTABIISCT MMPUMCEPHO ! =_1 1:10
,1:10.

)

Ha MHOTMX COBpPEMEHHBIX ABUTATENSIX C BBICOKUMHU CTETCHSAMHU CKATHUS U OONBIIUM pabouyuM
00BEMOM JIJTs1 TOBBIMICHUSI KPYTSIIETO MOMEHTA IPUMEHSIOT CTaApTEPHI CO BCTPOSCHHBIM TUTAHETAPHBIM
peaykropom (puc. 6.16). IlenTpanbHas (coiiHe4YHas) IIECTEpHS 3aKpeIUIeHa Ha Bally SKOps, a
BBIXOJIHAsI MOIITHOCTh CHUMAETCS C BOAMIIA, HA OCAX KOTOPOTO YCTaHOBJIEHBI CBOOOHO BPAIIAIOITUECS
cateyuuthl. [llecTepHu mmaHeTapHOW Mepenavyr C HAPYKXHBIMU 3YObSMH H3TOTOBJICHBI U3 CTalld, a
SMUIMKINYECKass IecTepHs (C BHYTPEHHUMH 3yObsSIMH) — TIOJTMAMHJIHOTO KOMIAyHAa C
MUHEpaTbHBIMHU J0OaBKaMU JIJIs TIOBBIIIIEHUSI M3HOCTOUKOCTH. Takoi ctaptrep Ha 40% nerde craprepa
OOBIYHOTO HCIIOTH30BAHMS.
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Puc. 16. CtaprepHblil 3JIEKTpOABUTATEND C IOHIKAIOLEH Niepeadeii: |-Bajl Boauia miaHeTapHON
nepeaadu ¢ KOChIMU IUIAIIAMH, 2-3THUIUKII TUIaHETApHOM Tiepeiayuu, 3-caTeluInuThl, 4-CoTHeUHAas
LIECTEpHS, 3aKpEIJICHHAs Ha Baly, 5-sKOPb, 6-KOIIEKTOP.

OOBIYHO OOMOTKHM BO30YKIEHHS TaKHX CTapTEPOB BBIOJHEHBI B BHJE MOCTOSHHBIX MAarHUTOB
(puc. 17). 310 NO3BOJSAET YMEHBIINUTH TA0APUTHI CTApTEPA.

1 2 3 4

N

13 12 11 10 9 8 7 6

Puc. 17. Ctaptep Bosch DW ¢ nocTostHHbIMM MarHuTaMM U MOHIKAIOIIEH nepeiadeii: 1-Kpplka co
CTOPOHBI IIECTEPHH, 2-LIECTEPHS, 3-3JI€KTPOMATHUTHBIA IPUBOJ, 4-KJIEMMa, 5-KpPBIIIKA CO CTOPOHBI
KOJIJIGKTOPA, 6-I1eTKOAepKaTelNb C rpa)UTOBBIMU IIETKAMH, 7-KOJUIEKTOP, 8-5IKOPb, 9-IOCTOSHHBII

MarauT, 10-marauTonpoBo, 11-mmanerapHas nepenaya, 12-ynpapiasromuii pergar, 13-mpuBoa
LIECTEPHH.



J{MarHocTMKa OCHOBHBIX HEMCIIPABHOCTEH cTApTEPa, yCTAHOBJIEHHOI0 HA ABUTaTeJIe.
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OCHOBHbBIE HEUCIIPABHOCTHU CTApTEPa MOT'YT OBITH CIIEAYIOIIHE.

He Bkiouaercsi BTAruBamuee pesae craprepa. I[Ipu BriroueHun craprepa OH He
BKJIIOUAETCS, U HE MPOCIYIIUBACTCA LIEITYOK OT yAapa 3yObeB IIECTEPHU NPHU 3alEIVICHUHU C BEHLIOM
MAaXOBHKA.

Bo3moxHbIe TPUYHHBL: K 0OMOTKaM BTSTHUBAIOIIETO pejie He MOJIaeTCsl HAMPSHKEHHE OT 3aMKa
3KUTAHMS; TUIOXOM KOHTaKT (OKUCJICHHWE, OOropaHWe W T.I.) TOJBOMSINErO IMPOBOAA K
BTSTUBAIOLIEMY peJi€; HEUCIIPABHOCTh BTATMBAIOIIETO PeJIe.

Jns mpoBepkM TMOABOIAIIMX LEMEHM K BTATUBAKOLIEMY pEJNE K KOHTAaKTy IOCIEIHETO
MOABOJMUTCS  HANpPSIKEHWE C TMOMOLIBI0  JOMOJHUTEIBHOTO MPOBOAA C IPEAOXPAHUTENIEM
HEMOCPEJACTBEHHO OT aKKyMYJsTOpHOU Oartapeu. Eciu cTtapTep BKIIOUUTCS, TO B OTOW I[EMU UMEETCS
o0psIB. Ecniu ke TAroBoe pesie He BKIIOUUTCS, OHO HEHUCITPABHO.

BrsaruBamiee pejie BKJIKYACTCH, HO AKOPb JIEKTPOABUIATE/Isl CTAPTEPa He BPalllaeTcs
WIN Bpamaercss MelyieHHO. [Ipy BKIrOYEHUM cTapTepa CIIBIIIEH €IMHUYHBINA XapaKTEPHbIN MIEITYOK
OT ynapa 3yObeB IIECTEPHU MPU 3aLEIUICHUH C BEHIIOM MaxOBHKAa, a SKOPb JJIEKTPOIBUTATEIIS
cTapTepa He BpallaeT KOJIEHYaThIi BaJl.

Bo3MOXHbBIE NPUYUHBL: CUJIBHO MOATOPENM KOHTAaKThl BTATUBAIOIIETO pele, HEUCHpaBeH
3JEKTPOJIBUTaTENb CTapTepa, MOBBIILIEHHOE COMPOTUBIECHUE B CHUJIOBOM 3JEKTPUYECKOM WLEMU OT
aKKYMYJIATOPHOUM OaTapen 10 BTATUBAIOIICTO pejie, HEUCIPAaBHA aKKyMYJISTOpPHAS OaTapes.

[IpoBonom ceuenus 12 —14 MM® COGIHMHSIOT JBE CHJIOBBIC KIEMMBI TATOBOTO pene. Ecau npu
3TOM SIKOPB AJICKTPOJIBHTATEIISI BPAIIACTCs, TO HEUCIIPABHO BTATUBAOIIEE pejie (00ropenr KOHTAKTHI),
€CIM SKOpb HE BpallaeTcss — HEUCIPaBEeH JIIEKTpOABUraTeNb craprepa. HewucnpaBHOCTB
AKKyMYJISITOPHOU OaTapeu MpOBEPSICTCS HArpy30YHOW BUIIKOW. MeeHHOe BpallleHUE SIKOPS MOXKET
OBITh M3-32 U3HOCA BTYJIOK SKOPSI.

DJIeKTpoABHUraTe/b cTraprepa paloTaer, a KoJieHYaTblii Baj He Bpamaercs. [lpu
BKJIFOYEHUU CTapTepa CIBILIEH IIyM BPAILEHUS SKOPS SJEKTPOABUTATENsA, KOJICHYATbIA BaJl ABUTATEIIs
HE BpAallaeTCs, W CIBIIICH «ITyJIEMETHBIN» TPECK B 3allCIUICHUU OOTOHHONH My(ThI C BEHIIOM
MaxOBHKa. ITO MOXKET MPOUCXOAHUTH H3-3a MPOOYKCOBKU OOTOHHON MY(THI, HEUCTIPABHOCTH TIPUBOA
LIECTEPHH CTapTepa, MOJIOMKH 3yOheB BEHIIa MaXOBHUKA.

Jnst mpoBepku OOTOHHOM My(THI BKIIIOYAETCs Tepefada, a TakKe TOPMO3, U BKIIOYACTCS
ctaptep. Ecnu cnpIiHo, 4TO SIKOph CTapTepa Bpaliaercs, TO 00roHHas MyQra mpoOyKCOBHIBAET.

HccaenoBanue padoThbl CTAPTEPOB ABTOMOOMJIBLHBIX JIBUTATEJIECH.

Tema:«IIpakTHYecKOe BbINOJHEHNE ONePANM 0 TEXHUYECKOMY 00CYKUBAHUIO U

TeKYILIeMY PEMOHTY CHCTEMBbI 3JIEKTPOMYCKA U €€ 3J1eMeHTOB)

ean padoThl: HAYYUTH CTYICHTOB MPAKTUUECKOMY UCIIOJIHEHHIO OTEPAlU 10 TEXHUYECKOMY

obciyxuBaHuio U TP cuctembl anekTpomnycka u e€ 3IeMEHTOB

OO0opynoBanne M HHCTPYMEHTBI:IJIAKAThI, KAPTOTPAMMBI, TAOJIMIIbI, CTAPTEPHI PA3IMUHBIX

TUIIOB,CTEH] D-242 ,MyJIbTUMETPbI, KOHTpOJIbHAs Jamna 12B, 3BT, koMIuiekT kitoyeil.
Iopsinok npoBeaeHusl 3aHATHSA:

1. Pa3o06path craprep, HCIONB3yd TEXHOIOTHUECKYIO KapTy Ha pa30opKy
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2. HpOBECTI/I TEeXHU4YECKOoe 06c.11y>1mBaHne COINTaCHO KapTC U OIPCACIINTb TCXHUYCCKOC
COCTOAAHUCIJIICMCHTOB.

[IpenycmarpuBaeTcs clieIyronIuii OpsI0K BBHITIOJIHEHUS paboT:

[IpoBepka cocTosHus padoyeii MOBepXHOCTH KoJUIeKTopa. [IoBepXHOCTH 10JKHA OBITH TI1aAKOM,
0e3 crefoB Harapa. B cimydae 3arpsi3HeHus: KOJUIEKTOP HYKHO MPOTEPETh YUCTON TPAIMKOM,
CMOYEHHOU B OEH3HHE.

Komnnekrop, umeromuii cneapl Harapa, cienyer 3a4ucTuTh. [Ipu cuinbHOM Harape uin
HEPAaBHOMEPHOM M3HOCE KOJUIEKTOP CJIEIYET MPOTOUYUTh Ha TOKAPHOM CTaHKE.

[TpoBepka coctosuus metok. OHU JOIIKHBI CBOOOIHO (0€3 3ae1aHuil) mepeMeniaTbes B
HIETKOAEpPKATEIAX.
Ecnu BeIcOTa 1IETOK MEHBIIIE 6 MM, TO X CIEAYET 3aMEHUTh HOBBIMU. JlaBieHUE MIETOYHBIX
MIPYXUH HA MIETKHU JOJDKHO OBITH B npeaenax 1000-1400 r. Ycunre HeoOX01uMo U3MEPATh
JTUHAMOMETPOM BJIOJIb OCH MIETKH. Ecnu meTkoaepxaTenu 3arpsa3HeHbl, TO UX CIEAyeT MPOTepeTh
TPSINKON, CMOUEHHOH B O€H3UHE.

[TpoBepka perynupoBku craprepa. s 3 Toro Heo0X0AUMO OCMOTPETh KOHTAKTHI
BKJTIOUATENS U, IPU HEOOXOIMMOCTH, 3a4UCTUTh UX. [IpOBEpUTH MONTOXKEHHNE IECTEPHU B
BBIKJIFOUEHHOM T0JIO’KEHUH - OHA JIOJDKHA HaXOJUThCS He najnee 34 MM OT (uiaHIa KPETUICHHS.
[IpoBepbTe MONHBIN BBUIET MIECTEPHU MIPHU BKIOYEHHOM TITOBOM penie. [ 3Toro K Kopmycy
cTapTepa HYKHO MOJICOCIMHUTh MUHYC aKKyMYJISITOpHOWOaTapeu, a Tuiroc 6atapen COeTUHUTH C
KJIEMMOM TATOBOTO pelie. PaccTosiHue MEX Ty TOPILIOM MIECTEPHU U YIIOPOM JOJKHO ObITh 4=+1
MM. Ecim paccrosiHie He COOTBETCTBYET YKa3aHHOMY, TO €ro HEOOXOIUMO OTPETyIUPOBaTh
MMOBOPOTOM 3KCLEHTPUKOBOM OCH pblyara.

OLICHUTh TEXHUYECKOE COCTOSHUE SKOPS

1. TIpoBeputh OOMOTKY sSIKOpsl Ha 3amblkaHue ¢ kopmycoM (""maccoit"). Jlis 3Toro usmepurhb
OMMETPOM COTIPOTHBIIEHNE MEXTY KOJUIEKTOPHOM TIACTUHON M CepACYHUKOM SKOpsi. OHO ITOIKHO
OobiTh He MeHee 10 xOMm. [lpu manuuuu 3amvlKanus ¢ KOPHNycom SAKOPb 6blOpAKOBbIBAEMCs U
3ameHsemcsi HOBbIM.

2. TlpoBepuTh cocTOsiHME KOJJIeKTOpa. Pabouas MOBEPXHOCTh KOJUIEKTOpA JIOJDKHA OBITh
riagkoi (6e3cne 0B U3HOCA) U HE JI0JKHA UMETh CJIe/IOB MOATrOpaHus (MMOUEPHEHHUS), BBI3bIBAEMBIX
UCKPEHHEM U MEXaHHYECKUM H3HOCOM IIETOK. 3acps3HEeHHYI0, OKUCIEHHYIO UNU NOO20PESULYIO
NOBEPXHOCHb KOJNEKMOpA NPOMUpaom Yucmou 6emouiblo, CMOYEHHOU OEH3UHOM UNU 3a4unarom
Menkosepuucmou wiaugosanvrol wkypkou. CuibHo noodeopesuiutl U UHOUIEHHBIN KOJLIEKMOp
npoOmMavusaemcs Ha MOKAPHOM cmanke (MuHuManibHo oonycmumolil ouamemp oas CT221 — 36 mm).

3. IlpoBepuTh KayecTBO TAWKU BBHIBOJOB CEKIMI OOMOTKH SIKOpS B TPEOCIIKH KOJUIEKTOpA.
[Tajika He JOMKHA UMETh MYCTOTHI U OKUCIIEHHbIE TOBEPXHOCTU. [Ipu Heobxooumocmu coeouHeHus
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nponauearom npunoem ¢ Kanugovlo, NAsIbHUKOM MowHocmbvio He menee 100 Bm  npu
npeosapumenvho npozpemom skope. Ilocne nggu KOLEKMOp HYJCHO NPOHUCTUMb, NPOOYMb, a
Mecma naiKu noKpvlmbs JIAKOM.

4. IIpoBepuTh COCTOSIHME IUIMLIOB U Hang Baja skops. Ha moBepXHOCTH IUIMIIOB U namng Baja
HE JIOJDKHO OBITh 3aJUpoB, 3a00MH M HM3HOCA, TaK KAK OHM MOTYT CTaTh NPUYMHOHN 3aelaHMs
LIECTEpHU Ha Baly. Eciu Ha nosepxnocmu 6ana NOAGUNUCH CNIe0bl JICeNmMo20 Yeema Om 6myJIKu
wiecmepHu, OHU YOAIAIOMC MENKO3EPHUCTNOU WAUDOBATLHOU WUKYPKOU.

5. IlpoBeputh cocTosiHue Oannaxa akops. OH He 0JKEH UMETh MEXaHUUECKHUX TIOBPEXKICHUH.

Tema: «lIpakTHyeckoe BBINOJHEHUE ONEPAINHIl 10 TEXHUYECKOMY 00CTY:KUBAHUIO U
TeKYIEMY PEMOHTY CHCTEMBbI YJIEKTPONYCcKAa U €€ 3J1eMeHTOB)
Ilesb padoThI: HAYYUTH CTYICHTOB MMPAKTHYECKOMY HUCIIOJIHEHHIO OTEPAIUi 110 TEXHUYECKOMY
obcimyxuBaHuio 1 TP cucTeMbl 2JIEKTpOITyCKa U € DJIEMEHTOB
OO6opynoBaHne 1 HHCTPYMEHTBI: IJIAKAThI, KAPTOTPAMMBI, TAOJIUIIBI, CTAPTEPHI PA3THYHBIX
TUIOB,CTeHT D-242, MyJIbTUMETPbI, KOHTPOJIbHAs Jlamna 12 B 3BT, KOMIUIEKT KJIIOYEH.

Iopsinok npoBeaeHNsI 3AHATHSA:

OHGHI/ITI) TEXHUYCCKOC COCTOAHUEC CTATOpa C OOMOTKAMH.

1. [TpoBepuTh OOMOTKY CTaTOpa Ha OOPHIB, JIJISl Y€TO U3MEPUTH OMMETPOM COITPOTHUBIICHHE
KaTyIIeK.

2. I[IpoBepuTh OOMOTKY CTaTOpa Ha 3aMbIKaHUE C KOPIIYCOM, JUIsl YEr0 U3MEPUTH OMMETPOM
CONPOTHUBIIEHUE MEKAY BHIBOIOM OOMOTKHU M KOpIycoM craropa. [Ipubop momkeH moka3bBaTh
conpotusiieHueHe meree 10 kOm.

3. OcMoTpeTs 0OMOTKY CTaTOpa Ha Han4ue neperpea. Ha moBepxHOCTH H30J15TOpa KaTyLeK
CTaTOpa HEJJOJDKHO OBITh CIIEI0B NOYEPHEHUSL. [Ipu Hanuyuu oopuléa, 3aMbIKaHUus Ha KOPNYC Ulu
nepecpeea Kopnyc c obmomkamu 6bl6paK06bl661€mCﬂ U 3dMeEHAENICA HOBbIM.

OLCHNUTD TEXHUYECKOE COCTOSHUE KPBIIICK CTapTepa.

1. TTIpoBepuTh MEXaHU3M IPUBOJIA HA JIETKOCTh MIEPEMEIICHHUS 110 HAPABICHUIO K
HOIINUITHUKY KPBIIIKK CO CTOPOHBI IPUBOJIA U BO3BPAT B UCXOJHOE MOJIOKEHUE CUIIOHN NMPYKHUHBI.
Ecnu nepemewgenue npusooa 3ampyoneno, 6an ouuwiarom om cpsasu U NOKpbl8arom niacmudHou
emaskou muna LIHATHM. Benyuae 3aedanust myghmosl npusooda nocie cMazvbléanus il ee
npoOYKCOBbIBAHUS MYDMY clledyem 3aMeHUMb.

2. IlpoBepuTh, CBOOOIHO JIM TPOBOPAUNBATHCS LIECTEPHS MPUBOIA OTHOCUTEIIBHO
BaJIa SIKOPsI B HANIPABIICHUH BPAIIEHUS SKOPS, TIPH 3TOM B 00OpaTHOM HarpaBJICHUH
HIECTEpPHS BPAIIATHCS HE JI0JIKHA.

3. IIpoBepuTh cTENeHb U3HOCA IIeCTEpPHU MpUBoia. Ha ee 3yObsx HETOKHO
OBITH CKOJIOB M BBIKpAIIMBAHUN. Eciu Ha 3ax00HOU yacmu 3y0bes uecmepHu UmMeromcs
3a60UHbL, MO UX HYIHCHO NOOUWAUPDOEAMb MENKOZEPHUCIBIM HANCOAYHBIM KPY2OM
manoeo ouamempa. Eciu demanu npusoda nogpescoeHvl Ui 3HA4UmMe 1bHO USHOULEHb,
npUBOO 3aMeHAemcs HOBbIM.

4. C noMoI1IbI0 U3MEPUTEIHHOTO LIyIa, UMEIOIIEr0 HOPMUPOBAHHYIO TOJIIKUHY, IPOBEPUTH
oceBoit modTakops. OH He gomkeH ObITh 0omee 0,7 MMm.M3menenue eeruuunbvl c60000H020 X00a
docmuzaemcs no06opom
Konuuecmea unu monwunst pe2yiuposoyHvlx waiidb, yCmaHasiueaemvlx Mexicoy KpbluKou co
CMOPOHBL NPUBOOAU YNOPHBIM KOJILYOM HA 8ATLY AKOPAL.

OILIeHUTh TEXHUYECKOE COCTOSHUE IPUBO/IA.

1. IIpoBepHUTH KaKOBO COCTOSTHHUE KPBIIIEK W UX BTYJIOK. Ecu Ha KpbluiKke UMEIOMCs Mpeujunsl
UU BMYTKUUSHOUEHDL, O OaHHbLE 0emAll 3aMeHII0MCs HOBbIMU.

2. IlpoBepuTh, HET JH y LIETKOJepKaTeNel MOT0KHUTENbHBIX IETOK 3aMbIKaHUS Ha
KOPITYC, IJISl 4eTOM3MEPUTH OMMETPOM COTMTPOTHBIICHHE MEXY COOTBETCTBYIOIIEH IMETKON 1
KPBILIKON cTapTepa.

3. [IpoBepUTH JIETKOCTH TMEPEMEIICHHUS IETOK B MIETKOACPIKATENSAX U YCUITHE TIPYKUH.
[Tepemenienue JOMKHO OBITH CBOOOIHBIM, O€3 3ae1aHuil. Y CHiINe MPYKUH Ha MIEeTKaxX MOXKHO
OTIPEIETUTh TUHAMOMETPOM. J[J1s1 3TOr0 MOoA METKy HYKHO MOJIOXKUTH MOJIOCKY Oymaru, u
JMHAMOMETPOM OTTATUBATH LIETOUHYIO MPYKHHY,0JHOBPEMEHHO CTapasiCh BHITIHYTh OyMary u3-
noj meTky. /laBineHne npy>KUHbBI Ha METKY ONpeeNseTcs B MOMEHT OCBOOOXKICHNS OyMaru
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HIETKOM, OHO JOJIKHO COCTaBJATh mopsiaka 9,8+0,98 H (140,1 krc). B cryuae ymenvuienus ycunus
Wemounvlx npysicur bonee vem Ha 25% HOMUHAEbHO0 SHAYEHU HeoOX00UMO 3aMeHUMb
NPYHCUHY.

4. IIpoBepUTh COCTOSTHUE IIETOK, 0OpaTUB BHUMaHUE HA CTENIEHb UX U3HOCA U KAYECTBO
noBepxHOCTU.JlJIMHA IEeTKU JOJKHA ObITh He MeHee 12 MM. CTerneHb npuieraHus meTKH K
KOJUIEKTOPY MOXHO OIICHUTHBU3YAIILHO, IIPH JIOKUB €€ padoueii TOBEPXHOCTHIO K KOJUICKTOPY.
Ecnu wemxu usnowienvt, mo oHu 3aMeHAIOMCA HOBbIMU, NPEOBAPUMENLHO NPUMEPMBIMU K
KOJLLeKMop) .

Tema: «[IpakTHYecKOe BBINOJHEHUE ONePAUil 10 TEXHUYECKOMY 00C/IYKMBAHUIO H
TeKYLIeMY PEMOHTY CHCTEMBI YJIEKTPONYCKA U €€ 3J1eMeHTOB)
Ilesb padoThI: HAYYUTH CTYICHTOB NMPAKTHYECKOMY MUCIIOJIHEHHIO OTEPALIUA 110 TEXHUYECKOMY
obcimyxuBaHuio 1 TP cucTeMbl 2JIEKTpOITyCKa U € DJIEMEHTOB
OO0opynoBaHne © HHCTPYMEHTBI: IJIAKAThI, KAPTOTPAMMBI, TAOJIUIIBI, CTAPTEPHI PA3THYHBIX
TUIIOB,CTEH]T D-242MyNbTUMETPBI, KOHTPOJIbHAA Jamna 12 B 3BT, KOMIUIEKT KIr0Yei.

IHopsinok mpoBeaeHNsI 3AHIATHS:

OLEeHUTbh TEXHUYECKOE COCTOSIHUE TATOBOIO pEJie.

1. ITpoBepHTb JIETKOCTh NIEPEMELIEHMUS SIKOPS TATOBOTO pene. lpu e2o 3ampyOoHenHom xooe
peie c1edyempazoopamos u cmMazams CKOIb3AuUe Yacmu.

2. C noMOILIbI0 OMMETpPa IPOBEPUTD, 3aMbIKAThCS JIM KOHTAKTHBIE OOJITHI pejie KOHTAaKTHOM
IJIACTUHOM, MHET JIU 0OpbIBa B OOMOTKE pene. Eciu konmaxkmuuvle 601mul He 3aMbIKAIOMCL, Mo
HYJ#CHO pa3oopamu pese u3aqyucmumes KOHMakmmuvle O0aAmsl U NAACMUHY MEIKO3EPHUCTMOT
WKYPKOU UNU NIOCKUM O6APXAMHBIM HAnUuIbHUKOM. Pene ¢ nospescoennou 00Momkou
3amensiemcsi HOBbIM.

3. Jlns pa3oOpaHHOrO pesie MPOBEPUTD, HET JIU CIIEAOB Meperpena
0OMOTKHU(TIOYEPHEHUS ), @ TAKKEHAAEKHOCTh COEIMHEHNUS BEIBOJIOB OOMOTKH pelie ¢
kieMmon "50" u "maccoit".

Pe3ynbTarhl OLIEHKH TEXHUYECKOTO COCTOSIHUS Y3JI0B U AJIEMEHTOB CTapTepa 3aHECTHU B
TaOJIMILy U CaeNnaTh 3aKII0UCHHE.

TunoBbie HEMCIIPABHOCTH CTApTEPA M MX YCTPAHECHHE

IIpu BK/II0OYEHHHU cTapTepa CJAbIIIHBI MHOTOKPATHbIE HIEJYKH TAT0BOro pesae. Ctaprepsl
HUMEIOT TATOBOE peJie ¢ ABYMSI OOMOTKaMU: BTSTHUBAIOIICH U yIep)KUBatoIe. B MOMEHT 3aMbIKaHUs
KOHTAKTOB TSTOBOI'0O pelie BTATHUBAOLIast 0OMOTKa OTKIIOUaeTcs U paboTaeT TOIbKO
yaep kuBaromiasi. Eciu rpu 3ToMm paspsbkeHa akKyMyJIaToOpHast 6aTapest, 0ciadieHbl KOHTAaKTHBIS
COEZIMHEHUE B LIENH cTapTepa W K€ B YAECPKUBAIOLIEHOOMOTKE TATOBOIO pejie BO3HUK OOpPBIB UIIH
KOPOTKOE 3aMBIKaHWE, TO BO3BpaTHAs MPYKUHA MTEPEMEIIaeT sIKOPh pesie B 00paTHOM HalpaBJICHUH.
KoHTaKThI penie pa3oMKHYTCS, BTATHBAOIAs 0OMOTKA CHOBA BKJIFOUUTCS, UTIO/ €€ BO3JeHCTBUEM
KOHTAKTHI BHOBB 3aMKHYTCs. [Iporiecc moBroputcs. Eciin Bo BHENIHUX TETSIX BCE B MOPSIKE, HAIO
CHSTb CTapTep M UCKATh HEUCIPABHOCTU B HEM. J[J1s1 3TOr0 MOKHO MOJKIIIOYUTH KOHTAKTHI
aKKyMYJIITOPHOM OaTapeu K Kopnycy («MHHYC») U HIDKHEH KiieMMe ctapTepa(«Iuiocy). Eciu
AJIEKTPOJBUraTeNlb paboTaeT, 3HAUUT, IPUUMHA HEHCIIPABHOCTH B TATOBOM pejie. KocHurech
MIPOBOJIOM OT aKKYMYJISITOpA KJIEMMBI YIIPaBJICHUS Ha TATOBOM pelne. Eciii 0HO He BKITIOUHTCS, TO
CHMMHUTE TATOBOE pelie CO cTapTepa U MpoBephTe ero dosee TiiarenabHo. Ecnu kpbliika pene
MPUBHHYCHA, a HE 3aBAJTLI[OBAHA, €T0 MOXXHO OTPEMOHTHPOBATh. B MHOM citydae HE0OX0IMMO
3aMEHHTD TATOBOE peJie.
JIBuraTens craprepa He KPYyTUTCS

O HeycTpaHHMOM OTKas3€e 3JIEKTPOABUTATEINS CBUAETENbCTBYET XapaKTEPHBIH 3amax ropesioro
M30JIALIMOHHOrO Jaka. B aTom ciydae, kak npaBuio, TpedyeTcs 3aMeHa craprepa B coope. Ecnu
3araxa HeT, TO IPUYMHA HEUCIIPABHOCTH MOXET 3aKII0YaThCS B U3HOCE UJIM 3aBUCAHUH LIETOK.
Paz6epute craprep u 3aMeHUTEIIETKH. BO3MOXKHO Takke MPOropaHue U30JISATOPOB «ILTFOCOBBIX»
IIETOK Ha MeToYyHOM y37e. lIeTkn AomKHBI CBOOOTHO XOAUTh B CBOMX Ma3ax U JOJKHBI OBITh



CWJIBHO MPUXKAThl IPYKUHAMHU K KoJutekTopy. [lepen cOopkoii ctaprepa HEOOXOAUMO MPOBEPUTH,
HET JIM 3aMBbIKaHUs 0OOMOTOK POTOpa U CTaTopa Hg Maccy. Takyro MpOBEpKY MOKHO IIPOBECTH C
MTOMOIUIBI0 KOHTPOJIbHOM JIaMITbl U UCTOYHUKA MUTAHUS, WIH C IOMOIIbI0 oMMeTpa. OOpHIBHI B
00MOTKaX cTapTepa MaJlOBEPOSITHBIL.

CrapTep NpoKpy4IMBaETCs BXOJIOCTYIO
Ecnu craprep npokpy4nBaeTcsi BXOJIOCTYIO, Pa3BUBAET BHICOKME 0OOPOTHI, a ABUTATEINb HE
3aBOJUTCS, TO MPUYHMHA B JedeKTax MeXaHU3Ma BKIIFOUEHUS 3aleIuieHus («0eHauKcy). B atom
cllydae MEXaHU3M HEO00X0AMMO3aMEHNUTh. B pelyKTOpHBIX cTapTepax NPUYMHON MOTYT CTaTh
nedexTsl 1eTanel penykropa. MIHorIa BX0JIOCTYIO MPOKPYUYHUBAETCS OTHOCUTENIBLHO UCIIPaBHBIM
cTapTep, TOTAa JEJ0 B TOM, UTO Cpe3ajio 3yObsi BEHIIa MaXOBUKA.
Craptep notpebisieT CIUIKOM O0JIbIION TOK U HE Pa3BUBAET HEOOXOAUMBIN KPYTSAIINI MOMEHT.

OTO NPOUCXOAUT IIOTOMY, UYTO y CTapTepa NOHMKEHHOE 3JIEKTPUUECKOE COIIPOTUBIECHUE WIN
MOBBIIEHHOE MEXaHUYECKOE CONPOTUBIeHHE. [IOHMKEHHOE ANEKTPUYECKOE CONPOTUBIICHUE
O3HAYaeT, YTO €CTh KOPOTKOE 3aMbIKaHWE OOMOTOK Ha KOPIYC MM MEXBUTKOBOE 3aMbIKaHHe. B
MIEPBOM CiTydae HEOOXO0IMMO MPUCOEIUHUTH KOHTAKTHI KOHTPOJIBHOM LIETH «JIaMIa-UCTOYHHUK TOKa)
K Kopirycy 1 0OMoTKaM. Eciii ecTh KOpOTKOE 3aMbIKaHHE, TO JIaMIia 3aroputcs. Bo Bropom cirydae
He00X0IMMO U3MEPUTH COMTPOTUBIIEHHE OOMOTKH cTapTepa. B ciyuae oOHapyXKeHHsSI MEXBUTKOBOTO
3aMbIKaHUS WIM 3aMbIKaHUS Ha KOPITyC 0OOMOTKH cTapTepa He00X0AMMO 3aMeHuTh. MIHOor1a npuunHa
B IIPOTOPaHHUH U30JISTOPOB LIETOK HA MacCy.
Heo6x0auMo MOMEHSTh IETOYHBIH y3el HITH KPBIIIKY CO MIETKaMu eJIrKoM. [loBeIeHHoe
MEXaHHYECKOECONPOTUBIIEHUE 03HAUAET, YTO CTapTep Bpaiaercs ¢ ycunueM. [loutu Bcerna
110/100HAast HEUCIIPABHOCTh 3aKJIIOUAETCs] B M3HOILIEHHBIX BTY/IKax. [Ipu aTtom porop craprepa
HAa4YMHAET 33JIeBaTh 3a CTaTOP.

Craprep MeIJIEHHO KPYTUTCS, HO JJAMIIOUKU HE TEPSIOT B IPKOCTH

Takoe BO3MO>KHO, KOT/1a cTapTep MOTPEOIISET CIUIIKOM MaJIo TOKA, TO €CTh y HETO
MOBBIIIEHHOE JIEKTpUYecKoe conpoTusieHue. IlonpolyiiTe KOCHYTbCS IUIIOCOM HUYKHEH KIIEMMBbI
TATOBOTO pelie, YTOOBI BKIIOUUTH Cpa3y ABUraTellb craprepa. ECi oH HaYHEeT JISTKO KPYTUThCS —
MeHsiTe Tsropoe pene. Eciau KpyTUTCs MO-NpekHEMY IUI0X0 — MpUYrHa B ctapTepe. OOBIYHO 3TO
CBSI3aHO C TE€M, YTO IIETKHU TUIOXO MPHKATHIK KOJJIEKTOPY MIIH HUCKPST. BeaencTBie 3Toro KowieKTop
3arps3HseTCs U cTapTep ocTaHaBinuBaercs. Caenaiite Tak, YTOOBI IETKU UMENH CBOOOIHBIN X0 U
ITIOMEHSNUTE NPYKUHKHU, OUUCTUTE KOJUIEKTOP. ECIM MITOX0M KOHTAKT rIe-TO B IPYrOM MECTE
cTapTepa, 00bIYHO 3TO BHJIHO [0 OOTOpEBIIEMY YUACTKy U30JILUHU UK IO 0OrOPEBIINM KIIeMMaM,
9acTO JOCTATOYHO 3aYUCTUTH KOHTAKTHI.

3. CoOpatb cTapTep B HopsiJike, 00paTHOM paz0opke, 00paTuB BHUMaHKE Ha

NIPUBEICHHBIC HUYKEPEKOMEHIAIINH.

O [Tpu ycTaHOBKE IIETOK HEOOXOAUMO MPEABAPUTEIBHO OTBECTH KOHIIBI HIETOYHBIX NMPYKUH
B CTOPOHBI,KOHI[bI IPY>KUH JOJIKHBI HA)KUMAaTh HA CEPEANHY ILETKHU.
O [IpenBaputensHO cOOpaB BMECTE KPBIIIKH, KOPITYC U SKOPb U 3aTSHYTh T'AWKU CTSDKHBIX IITTHJICK,
HYKHO

IIPOBEPUTH OCEBON CBOOOIHBIN X011 Basa sikopsl. [Ipu aToM siKopb MoeT ObITh 0€3 IpuBo/a, a
KPBIIIKa COCTOPOHBI MPUBOJIa 0€3 phluara.

C [Tocne cOopku HEOOXOAUMO MPOBEPUTD, UTO SIKOPb CBOOOIHO BpalaeTcs (Tyroe BpalieHue
SKOPSI MO>KETOBITh BBI3BAHO MIEPEKOCOM IPH COOpKE cTapTepa, ero 3arps3HeHUH, OTCYTCTBUEM
CMa309HOT0 MaTepHaja WK OCIabICHHBIM KPEIUICHHEM ITOJIIOCOB M 33JIeBaHMEM 3a HUX SKOPS).

OdopMuTb OTYET, TPOBE/IS aHATH3 TEXHHYECKOTO COCTOsIHUS ctapTrepa. ChopMymupoBath
3aKJIFOUYEHHE ONPUTOHOCTH CTapTepa K KCILTyaTaIHH.

Tema: «IIpakTH4yeckoe BBINOJTHEHHE ONEPALUi 110 TEXHHYECKOMY 00C/TyKHBAHUIO
CHCTEMBI YJIEKTPOIYCKA U €€ 3J1IeMEHTOB)
Ienb padoThI: HAYYNUTH CTYJEHTOB IPAKTUUYECKOMY HCIIOJIHEHHUIO ONEpaIiil 10 TEXHUYECKOMY
obciykuBaHuio 1 TP cucTeMbl 3JeKTpoIrycka U e€ 3J1eMEHTOB
OO0opynoBanue H MHCTPYMEHTBI: IIJIAKaThl, KAPTOIPaMMBbI, TAOJIHUIIBI, CTAPTEPhI pa3IUYHbIX
THUIIOB,CTEH] D-242, MyJIbTUMETPbI, KOHTPOJIbHAs Jamna 12 B 3BT, KOMIUIEKT KIIIOUEH.

Iopsiaok npoBeaeHNs 3aHATHS:
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[TpoBepka paboTOCIIOCOOHOCTH CTapTEPa Ha TUATHOCTUUYECKOM CTeHE I-242

Jli1g IpoBepKHU cTapTepa €ro MoAKJII0YaroT gg cxewme, IpuUBEeHHOI Ha puc. a). Ha puc. 6)
[IOKa3aHBIKOHTAKTHI cTapTepa.

[Topsiiox paGoTHI CIEAYIOMIUH:
1.YcTaHoBUTE cTapTep Ha CTEHJIE C TOMOIIBIO CTSHKKH, TIPEACTABIISIIONIEH COOO0H TIeTb ¢
HATSHKHBIM BUHTOM. 2. [TOKITIOUHTE €ro K CTEH/Ty ¢ TOMOIIBIO KJIEMM U TIPOBOJIOB, JISKAIIUX
Ha paboyeM CToJIe, KAKIIOKa3aHO Ha PUCYHKE

30 o
PC 50 o)

+ “+CT* "OEIT"

=" & "osm"

a) 6)

|-1r- Q

3.Ilepekiroyarenb HaIPSYKEHUs CUIIOBOTO OJI0Ka B 3aBUCUMOCTH OT HOMUHAJIBHOT'O
HaIpsDKEHUs cTaprepanepeseaure B nosnoxkenue 12 B nnu 24 B. Bxntounte crenn. HaxxMure Ha
KHOIIKY «IIyck». SIkopp cTapTepa qoJKeH BpalaThCsl.

4.1IpoutnTe noka3zaHus amriepMeTpa (ciaeayeT HalOMHUTh, YTO IIPU ATON IIPOBEPKE Mpeaes
u3Mepenusamnepmerpa 200 A) u cpaBHUTE C IACIIOPTHBIMU JaHHBIMU cTapTepa Hanpsoxenue
KOHTPOJIMPYETCS IO BOJIBTMETPY, NIEPEKIIOUEHNEM B IoJioxkeHue «UcTy.

5.1IpoOIKUTENBHOCTD IPOBEPKU CTapTEpa B PEKUME X0JIOCTOr0 X0/1a HE

6onee 10 c.Hannuue HencripaBHOCTEN AMATHOCTUPYETCS IO CIEYIOIIUM

IIPU3HAKaM:

Hanuuue nedextos (Tyroe BpaiieHue Bajia B HOJUIMITHUKAX U JIp.) BbI3bIBAET YBEINYCHHE
noTpeOIsIEMOMMOIIIHOCTH TIPU XOJIOCTOM XOJI€, BCJIEACTBHUE YEro TOK X0JIOCTOI0 X0/1a
YBEJIMUUBAETCS, a YaCTOTA BPALLEHUS SIKOPS M1aJJaeT HUYKE HOPMBI.

VYBenn4yeHne ToKa M yMEHbIIEHUE YaCTOThI BPALLICHUS KOPSI MOXKET OBbITh ClI€ICTBUEM
MEXBUTKOBOT03aMbIKaHUSI B OOMOTKE SIKOpsi. MeXBUTKOBOE 3aMbIKaHUE B OOMOTKE
BO30YKJIEHHs Y CTapTEPOB OOJIBIION MOITHOCTH MPUBOAUT K MOBBIIIEHUIO YAaCTOTHI BPAIlEHUS
SKOpSL.

KoHTposbHBIE BOIPOCHI

Ilepeuncnure npaBuiia 3KCIUIyaTalluy cTapTepa.

Kakune paboTsl o perynupoBke craprepa npoosatcs npu TO?

Kaxum 06pa3oM npenoTspaiiaercss pasHoC CTapTepa MIpH BKIIOUYEHUU JABUraTes?

Kakum nposepkam noasepraercs craprep?

[To kakuM nmpUYMHAM CTapTep MpH 3apsHKEHHOM aKKyMYJISTOPHON 6aTtapee He BKIIIOYaeTCs ?
ITo kakoit MPUYIUHE MOT'YT IPOUCXOAUTh MHOI'OKPATHBIC BKIIFOUCHUS TATOBOI'O pEIIC,
CONPOBOXKAAEMBIEXAPAKTEPHBIMU IICITYKAMU?

7. 7. KakoBbl IPUYMHBI HEUCIIPABHOCTEN DIIEKTPOIBUraTeNs cTapTepa?

8. Skopk crapTepa Bpalaercs, a KOJICH4YaThli Bajl HE Bpaniaercsa. B yem 3akimtouaercs
HEUCIPAaBHOCTH?

QN E LN =

Tema: «IIpakTHyeckoe BoinoHeHue onepauuii mo TP cucreMsbl 3a:kuranus»
Heab: N3y4nTh TEXHOIOTHYECKHI MPOIIECC AMATHOCTUPOBAHUSI, TEXHUYECKOTO O0CITYKUBAHUS
Y TEKYIIETOPEMOHTA TPHUOOPOB CHCTEMBI 3AKUTAHUS.
3apaum: [lonyunuts HaBeiku B TO u TP cuctembl oxaxaeHusl.
CTyaeHT 10/5KeH 3HaTh: MeToabl U TEXHOJOTHI0 quarHoctupoBanusi, TO u TP cucremsl
3akuranusasurarenei. JloskeH yMeThb: [[MarHocTupoBaTh CUCTEMY 3aXKUTAHUSl, IPOBOJIUTH €€
TEXHUYECKOE 00CTy)KMBAaHUE. ONPEEIATh €€ HEUCITPABHOCTH M YCTPAHSITH UX.



Metoauyeckue yka3zaHus A CTYAECHTOB MPU MOATOTOBKE K 3aHATHIO:
Jluteparypa: "TexHudyeckoe 0OCTy>KUBAHHE U PgpOHT aBTomoOmieit" Enudanos. "ABromoouan"
borateipeB "YCTpoWCTBO H 3KCIUTyaTalMsi TPAHCHOPTHBIX cpenctB" PoroeBmeB u 1.p.
B
OIIPOCHI AISTOBTOPEHHUS:
- YCTPOHCTBO CHCTEMBI 3a)KUTaHHsI aBTOMOOWIIS,
- HEUCIIPABHOCTU U CIIOCOOBI MX YCTPAHEHUSI B CUCTEME 3aKUTaHUS;

- 006éM paboTr mo TO cucTEeMBI 3KUTAHHSI ABTOMOOKIIS.

KoHTponbs u Koppekuus 3HaHUN (YMEHUI) CTYI€HTOB.
[TpoBecTy MHCTPYKTAXK MO TEXHUKE OE30MACHOCTH MPH BBHITOJIHEHUH MPAKTUYECKOM
paboTsl. JloBecTUMETOIMYECKHE YKa3aHHUsI 110 BBIMOJIHEHUIO PAOOTHI.
WNHucTpyMeHTBI, 000pyIOBaHUE W MPUOOPHI: - KOHTPOJIbHAS JIAMIIA; - CBEUHOU KIIFOY; - HaA(UIIb; -
MEJIKO3EPHUCThINa0pa3uBHbII OPYCOK WM MJIACTUHA; - ITYCKOBAsk pyKOSITKA.
I. KomrmuiekcHasi mpoBepKa CUCTEMBbI 3aKUTAHUS B LIEJIOM.
Jy1st Tako# mMpoBEepKH HEOOXOMMO:

OTCOEIMHUTD MPOBOJIA OT HAKOHEYHUKOB CBEUEH 3aKUTaHUs U pacnoliaraioT ux Ha 5 - 10 MM oT
kopmyca apuratens. CTapTépoM WK MyCKOBOM PYKOSTKOM MPU BKIFOUEHHOM 3aKUTAaHUH BPAIIalOT
KOJIEHYAThIN BaJl BUTATEIsI, HAO01as 3a HICKpOoOOpa3zoBaHueM B 3a3opax. becrniepeboitnoe
HCKPOOOpa30BaHUE CBUACTEILCTBYETOO UCIIPABHOCTH MPUOOPOB, amnmapaToB U HENeil CUCTEMBI
3akuranus. B 3ToM ciydyae BRIBEPTHIBAIOT CBEUHM 33KUTAHUS U MIPOBEPSIOT UX cocTosinue. Mckpa
MEX1Y 2JIEKTPOJIaMH CBEYH JOJKHA OBITH OEJIOTO0 IBETA € TOIyOhIM OTTEHKOM. DUOIETOBBIMH,
YKEJTHIA U KPACHBIN 1[BETA UCKPHI TOBOPST O HEUCIIPABHOCTSX B IEISAX CUCTEMbI 32KUTaHUSI.

Korna uckpoobpazoBanue B 3a30pax MEX]y KOPIYCOM JIBUTaTelNs U IPOBOJAAMU,
OTCOEMHEHHBIMU OT HAKOHEYHUKOB CBEUEH 3a)KUTAHUsI, OTCYTCTBYET, IPOBEPSIOT
pacnpenenuTenb. [Jis 3TOro BBIHUMAIOT BEICOKOBOJIBTHBIM MPOBOJ] KaTYIIKU 3aKUTaHUS U3
LEHTPAJIBLHOTO BBOJIA PACIIPEIEIUTENS, PACIOaraloT €ro HAaKOHEYHUK Ha 5 - 10 MM oT Kopmyca
JBUTATENS U CTAPTEPOM UITU ITYCKOBOM PYKOSTKON MPH BKIIOYEHHOM3QKUTAHUH BPAIIAI0T
KOJIEHUaThIH Baj IBUraTelis, Habaroas 3a HCKpOoOOpa30BaHUEM B 3a30p€ MEX/1y HAKOHEUHUKOM
MPOBOJA U KOPITYCOM JIBUTATEJIS.

[TpoBepky wHCkpooOpa3oBaHMsI B KOHTAaKTHOM CHUCTEME MOKHO MPOHM3BOAUTH M HE Bpamas
KOJeHUYaThld Ball. /st 2TOro HYXKHO CHSTH KPBIIIKY pachpeneiuTeNsi, YyCTaHOBUTh KOHTAKThI B
3aMKHYTO€ COCTOSIHHE, BKIIOUNTh3KUTAHNE U 3a PHIUYAKOK MPEPhIBATENS I POTOPOM Pa3MbIKATh
Y 3aMbIKaTh KOHTAKTHI.

Ecnu uckpoobpazoBanue 6ecriepe0oitHoe, TO KaTyIIKa 3aKUTaHUs U TIEpBUYHAS 1IETTh
WCIIPaBHBI, aHEUCTIPABEH PACIIPEICIUTENb 3KUTaHus (POTOP, KPBIIIKA, TOIaBUTEIHHBIN
pe3ucTop).

[Tpo6oii n30aAIMH POTOPA MOKHO MPOBEPUTD, PACIIOIOKHB MPOBOJI BELICOKOTO HAMPSIKEHUS C
3a30pOM OTAJIEKTPOJ1a pOTOpa, Bpallasi KOJEHYAThIM Basl pyKosTKOM uiu craptépom. Ecnu B 3a30pe
OyZeT MPOUCXOIUTh UCKPOOOpa3oBaHUE, TO POTOp HeucmpaseH (“ mpodut ). HencnpaBHeIil poTop,
MOJABUTEIBHBIM PE3UCTOP M KPBIIIKA PACIIPEACIIUTENS 3aMEHI0TCsI. BOCCTaHOBIIEHUIO KPBIIIIKA
pacrnpenenuTens U poTop He MOJJIexKar.

I1. ITpoBepka ucipaBHOCTH NMEPBUYHOM 1IETH.

IIpoBepka uCIpaBHOCTH NMEPBUYHOM LIETIM TPOU3ZBOAUTCS 1O aMIiepMeTpy. i 3TOro BKIOYAKOT
3aKUTaHME UMEJIEHHO BpallatoT KOJIEHYAThIM Ball IyCKOBOM pyKOATKOM IIpu BKiItoueHnu nenu
MEPBUYHON OOMOTKH KaTYIIKH 3aKUTaHUs CTPEJIKa amrepMerpa OyIeT OTKJIOHSITHCS B CTOPOHY
paspsza, a Ipu OTKJIIOUYEHUH - B CTOPOHY HYJIEBOTO JIeJeHMs lKaisl. Eciu npu BpaieHnn
KOJIEHYATOT0 BaJjia HE MPOUCXOIUT KOeOaHHs CTPEJIKU aMIIepMeTpa, TO B IEPBUYHON 1IN UMEEeTCs
HEUCIIPABHOCTD.

B KOHTaKTHBIX cUCTEMAX 3aKUTAHUS ISl IETAIIBHOM MPOBEPKU LIENIN HU3KOTO HAIPSKEHUS
BpallleHHeM KOJICHYaTOro Bajia IIyCKOBOM pyKOSITKOM yCTaHaBIMBAIOT KOHTAKTHI IIpephIBATENs B
3aMKHYTO€ COCTOSIHHE U TIOJKIIIOYAIOT K KJIEMME HU3KOTO HANPSKEHUSI IPEPHIBATENST KOHTPOJIbHYIO
namny. BKitouaroT 3aKuranve u NepuoANMYecKyd Pa3MbIKAIOT U 3aMbIKAalOT KOHTAKThI ITpephIBaTENs.
Ecnu namna roput npu pasoMKHYTBIX KOHTaKTaxX U HE TOPUT IPU 3aMKHYTBIX, TO LIEMb TOKA HU3KOTO
HaNpsDKEHUs, BKIIOYas IEPBUYHYIO OOMOTKY KAaTYIIKH 3aKUTaHUsl, JOIOIHUTENIBbHBIA PE3UCTOp,
KOMMYTAaTOop (B KOHTaKTHO - TPAH3UCTOPHOI CUCTEME) U NIPEPHIBATEINb, UCIIPABHA, T.€. B LIEIU HET
obpseiBa. Eciin tamna, noakiarou€HHast K KileMMe IIpepbIBaTelis, He TOPUT IPU Pa3MbIKaHUH
KOHTAaKTOB, TO HY>KHO IIPOBEPUTH NPEPHIBATEND U LIENb HU3KOTO HANPSYKEHUS OT UCTOYHUKA TOKa JI0
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npepeiBatend. s 3Toro 0TCOeUHSIOT MPOBOJ OT KJIEMMBbI IPEPHIBATENS, a MEKY HAKOHEUHUKOM
MPOBOJIA U KOPITYCOM MOAKJIFOYAIOT JIAMITY. EcnnﬂaMna TOPUT, LIeNb J0 MpEepbIBATENS UCTIPABHA, a
HEHCIPaBHOCTh B CAMOM IPEPHIBATEIIE, T.€. TPOU3OIILIO 3aMbIKAHUE PhIYaKKa MPEephIBATENS U
MIPOBOIa ¢ KOPITYCOM WJIU 3aMbIKaHHE OOKIaI0OK KOHAeHcaTopa. Eciu ke maMiia He TopH, TO JUIs
ompeielIeHUsIMECTa OOpHIBA B LIETIH JIAMITY IIOOYEPETHO TOIKITIOYAIOT K KJIEMMaM I .

I1I. ITpoBepka npepbIBaTEINs - paCIpEaEIUTENS.

Ecnu namma, noakiro4€HHas K KIIEMME MIPEPBIBATENA, TOPUT U IPU 3AMKHYTBIX KOHTAKTaX, TO
3TO CBUJETEIHLCTBYET O CHIIbHOM OKHCIICHUH KOHTAKTOB, OOPBIBE MPOBOJIA OT KIIEMMBI ITPEPhIBATEIS
JI0 phIYaKKa WJIK OOpPBIBE MTPOBO/IA, COCTUHSIIONIETO MOABUKHOM IUCK MPEPHIBATEINISI C KOPITYCOM.
JIns mpoBEpPKHU COCTOSIHUAKOHTAKTOB MPOBOJA, COCAUHSIIOLIETO KIEMMY IIPEPBIBATENS C PHIYAKKOM,
Y MPOBO/JIA, COSAUHAIOUIETO MOABUKHON JUCK MPEPHIBATEIISI C KOPITYCOM, HY>KHO MPH BKIIFOYEHHOM
3aKUTaHUU U TTOAKIIOYEHHOM JIAMITbI COCIMHUTH MPOBOJAHUKOM KOHTAKThI MEXITY COOOM.

Ecnu mamMiia racHeT, 3T0O yKa3bIBaeT Ha UCIIPABHOCTH IIPOBOJOB U CHIIBHOE OKUCIICHHE KOHTAKTOB
npepbiBaresa. OKUCIEHHBIE KOHTAKThI 3a4nIIatoT. /{1l 3a4nCTKH KOHTAKTOB HAaZlO CHSTH PBIYaXOK U
IUTACTUHY HETIOIBHKHOT'O KOHTAKTa M MPH MOMOIIM a0pa3suBHOIO MEITKO3EPHUCTOTO OpycKa Win
IUTACTUHBI CHATH OYTOPOK C OJIHOTO KOHTAKTA U HECKOJIBKO CIJIaJIUTh IOBEPXHOCTh APYrOro
KOHTAaKTa, UMEIoLIero yriyonenue. I1pu 3auncTke KOHTaKTOB HY>KHO CII€IUTb, YTOOBI TNIOCKOCTH
KOHTaKTOB OCTaJINCh NapajieabHbIMU KQHTPOABHBIC BOIIDOCHI

1. KOMIUIEKCHAs POBEPKA CUCTEMbI 3a)KUTAHUS B LIEJIOM;
2. MpoBepKa UCTIPABHOCTH MEPBUYHOH 1IETIH;
3. mpoBepKa MpephIBATENS — PaCTIPEICITUTEIS.
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MeXBUTKOBOE 3aMBIKaHHE B OOMOTKax BO30YXKICHHUS U OOMOTKH SIKOPS BO3HHKAET
BCJIE/ICTBHE TEIUIOBOTO Pa3pyIICHUs U30JISAIUH MPU NIeperpeBe 00bIION CUIION TOKa. DTO IPUBOIUT K
YMCHBIICHUIOMArHUTHOT'O IIOTOKA U, CJICA0BATCIbHO, CHUIKACTCA KPYTSIH_[I/If/'I MOMCHT.

MeXBUTKOBOE 3aMbIKaHHE OOMOTOK ONpPENENSIeTCs MyTeM MPOIyCKaHUsl yepe3 0OMOTKY TOKa
cwitoi nopsaka 10A u u3MepeHus najieHus HalpsHKEHUs! YyBCTBUTEIBHBIM BOJIBTMETPOM.

1.IIpon3BecTu 1MarHOCTUKY HEUCIIPABHOCTEH CTapTepa ¢ MOMOIIbIO pubopa  2236.

Omnpenenenre KOPOTKOTO 3aMbIKAHUSI OOMOTOK SIKOPSI OY€Hb 3aTPYAHUTEIHLHO M3-32 MaJIOTO HX

conpoTuBiieHUs. s 3TOM LeIM MCMONB3YIOTCA CIeUalbHbIe MPUOOPHI, Hampumep, npudop 3236
(puc.26.)

Puc. 26. [luarnoctuyeckuit mpudop 3236:

1 — mepeksrouaTeNlb BUJa MPOBEPOK; 2 — MPEIOXPAHUTENb; 3 — CUTHAIbHAS J1amna; 4 — MUKpPO
amIepmerp; 5 — noxoca nmpubopa; 6 — cUrHaJibHast Jamna (CeTh); 7 — pyKOsITKa peryaIupoOBKU
YyBCTBUTEIHHOCTH MpHrOOpa; 8§ — BUIIKa nmuTanus npuodopa; 9,10 — orynsr npubdopa; 11 —
pUcIocoOIeHre A7 BpallleH!sl poTopa.

I[J'IH IMPOBEPKHU POTOpa Ha HAJIMIUC MCKBUTKOBOTO 3aMBIKaAHUSA HYXKXHO IMOMECTUTH POTOP
MEXy MoirocaMu rpuodopa (puc. 27.)

Puc. 27. [IpoBepka poTopa Ha HAIMYKUE MEKBUTKOBOTO 3aMbIKAHHUSI.
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Jl1s 3TOro NepeKIIouaTeNlb yCTaHABIMBAETCS B MOJOKEHUE «1», a Iyl NpHKUMaeTcs K IByM
COCEJTHUM IIaCTUHAM KoJuiekTopa. [IoBOpOTOM PYKOATKHM YCTaHaBJIMBAETCA CTpENKa MHIMKATOpa Ha
cepeuHy wKaibl. [[puKuUMaroTCs MIaCTUHBI KOHTAKTHOTO YCTPOMCTBA K IUIACTHHAM KOJIJIEKTOpA, C
MOMOIIbI0 Mpucnocobnenuss 11 U moBopaymBaeTcsl SAKOPh HAa HECKOJIbKO MUJUIMMETPOB B OJHY U
APYTyI0 CTOPOHY 10 JOCTHXKEHHMS MaKCHMAJIBbHOTO OTKJIOHEHHs CTpeNKH Mmpubopa. DTO IMOKa3zaHHE
HeoOxonuMo 3anoMHUTh. [IpucnocobnenveM 11 MoBepHYTH SKOpPhH cTapTepa, MEpeBOs IIACTHHBI
KOHTaKTHOI'O YCTPOMCTBA I00YEPEIHO C OJHOM IUIACTHUHBI KOJUIEKTOPA Ha IPYTyIO (COCEIHION).

TakuM o00pa3oM mNpoBepsIOT Bce cekiuu oOMoTku. [lokasanus mpubopa He HOIKHBI
oTJIMYaThCs OoJiee YeM Ha OJHO JeJeHHe IIKaibl. Eciu npu kacaHUM IUIACTHH KOJUIEKTOpa CTpeliKa
MHJMKATOpa MEePEMECTUTCS K HYJIEBOW OTMETKE HIKANbI, TO 3TO TOBOPUT O TOM, YTO CEKIUs OOMOTKH
MMEET KOPOTKOE 3aMBIKAaHHE MEXTY BUTKAMU OJIM3KO K KOJUICKTOpY. EciiM MmokazaHus WHIMKATOpa
OydyT HMXKE, TO 3aMbIKAHHE UMEETCS MEXKAY BUTKAaMH B IIEHTPE SIKOPSA WM Ha MPOTUBOMOJIOKHOM
KOJUIEKTOPY KOHIIE SIKOPSI.

KonTpoJibHBIE BOPOCHI

1. 3aueM HeoOxoUM cTapTep?

2. Kak paboTtaeT mpoCTeUInii AIeKTPOABUTATEIb IIOCTOSTHHOTO TOKa?

3. Kak ycTpoeH sSIKOpb 3JIeKTpOoABUraTess craprepa’?

4. Kak coemuHsroTcst 0OMOTKH AJIEKTPOABHUTATENS C TIOCIEI0BATEIBHBIM BO30YKIeHHEM?

5. TloyemMy OOMOTKH 3JIEKTPOABHUraTeNs CTapTepa BBHIIOIHIIOT HE IBYMS, @ YEThIPbMSI
MarHUTHBIMU TOJIFOCaMU?

6. VYkazarp (110 cxemMaMm)Kakue  cTapTepbl HMEIT OJHOBPEMEHHO NapajjielibHble HIIOCIIE

7. Kakyro pyHKIHMIO BBIIIOJHSET BTATHUBarolIee pesie?

8. Kak paboraet BTsAruBarouiee pese ¢ AByMs napauieabHbIMH 0OMOTKaMu?

9. 3auem ycTaHaBIMBAETCS JOMOJIHUTEIBLHOE IEKTPOMArHUTHOE peJie B LIENH YIPABICHUS
BTATMBAIOLIUM perie?

10.Kak yctpoena u pabotaet oOronnas mydra?

11.IToyemy MOKET HE BKJIIOYAThCS BTATUBAIOILEE pese craprepa?

12.IToyemy mpyu BKITFOYEHHOM BTSTHBAIOIIEM PEJie, SKOPh AJIEKTPOIBUTATENS CTaApTEPa MOKET
HEBpALIaThCs WIN BpaLaThCs OYEHb MEAJICHHO?

13.ITloueMy npu paboTaroieM 3JIeKTPOABUTaTele CTapTepa, KOJEHYAThIi Ball HE Bpalaercs?

14.Kakue HEeUCIIpaBHOCTH AJIEKTPOJIBUTATENS CTapTEPa MOT'YT

66177 15.Kak mpoBepuTh U30JALMIO HIETKOAEpIKaTEIeH?

16.Kak npoBepuTh 00OMOTKHU BO30YXK/I€HUSI U OOMOTKH SIKOPS HA 3aMbIKaHUE?
17.Kak npoBepuTh MEKBUTKOBOE 3aMbIKAHHE OOMOTOK BO30YKICHUS U SIKOPS?
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IIpakTuueckas padbora Nel2. YcerpoicTBa sl 00Jier4eHust mycka
X0JIO/THOTO/IBUTATEJIAA

Ilyck nBurareneil B YCJIOBMSIX HM3KUX TEMIIEpaTyp 3aTpyJHEH B pe3yjbTaTe BO3ACHCTBUS psia

¢akropoB. Tak, Hampumep, TpPH HU3KHX TEMIeEpaTypax YXYALMIAIOTCS  XapaKTEPUCTUKH

JIEKTPOITYCKOBOM CHCTEMBI M3-3a CHIDKEHHUS KauecTBa aKKyMYJISITOpHOM Oarapeu. Kpome Toro pesko

BO3pacTaeT MOMEHT COINPOTHUBIICHUS BpAalllEHHs KOJEHYATOro Baja JABUIaTels IpU IyCKe. OTO

SBJIACTCS CIICACTBUEM ITOBBIIIECHUS BA3KOCTU Macja IIpU NOHMKEHUH Temneparypsl. Ha myck nusenei

OKa3bIBAIOT BJIMSHHUE U TEMIEpaTypa BO31yXa, MOCTYNAIOLIEr0 B HUWIMHIPHI. XOJIOJHBIM BO3IyX IpU

C)KaTUM HE HarpeBaeTcs 10 TEeMIIepaTypbl HEOOXOIUMON s BOCIUIAMEHEHHUS BIPBICKMBAEMOIO

TOILINBA.

Pa6ora o oOecrieueHuIo Mmycka JBUraTess Ipy HU3KUX TeMIIepaTypax BeAyTcs [0 TPEM HaIlPABICHHSM:

1. moxaepkaHue MPU HU3KUX TEMIIEPATYpax BBICOKHUX XapaKTEPUCTHK AJIEKTPOITYCKOBOM CUCTEMBIL;

2. mojorpes ABUraTesns, 00ecneyrBarouil MOBBIIIEHUE TEMIIEPATYPhl OXJIAXKIAIOIIEH KUJAKOCTH U

Maca;

3. TOJOrpeB BO3/IyXa BO BIYCKHOM TPYOOTIPOBOJIE TU3EIIS.

Jlis mycka Kak KapOIOpaTOpHBIX JBUraTeleil, Tak U Ju3esied MpU TeMIlepaType OKpYKarollel cpelibl

— 30°C  gomkHBI MPUMEHSATCA yCTPOMCTBAa OOJErdyeHusi Mycka XOJIOAHOTO JBUTATENs, a IpHu

temneparype —40°C 1 HiKe — CHCTEMA IPEAYCKOBOTO OO0rPEBa.

Haubonpiee pacnmpocTpaHeHHe TONYYHMIM YCTPOWCTBA, obOierdarmommue Immyck amsenei. K Hum

OTHOCSITCSICJIEYIOIINE YCTPOUCTBA!

1. ycTpoiicTBa, HOBBIIAIOIIME  TEMIEpPaTypy B KOHLE TakKTa CKaTus (CBEUM  IOJOTpeBa  MAJIEKT

2. ycTpoiicTBa, obecnednBarole KaTaln3aTopHOe BOCINIAMEHEHHE BIPBICHYTOTO B LIMJIMHAPBI

TOIUIMBA(CBEYN HAKAJIMBAHMUS);

3. yCTpPOWCTBA, OCYIIECTBIAIOIME  MOJAady JIETKOBOCIUIAMEHSIOIIEHCS KUAKOCTH B
LUMIMHIPBIBUTATES.

Jlns GeH3MHOBBIX JABHMraTeieil NMPUMEHSIOT YCTPOWCTBA BIPHICKMBAHMS JIETKOBOCIIJIAMEHSIOLIEHCs

KUJKOCTH, MMEIOIIEH KOMIIOHEHTBI C HHU3KOM TeMIlepaTypoll caMoOBOCIIaMeHEHHs. IIpumenenue

TaKMX JKUAKOCTEH 00JieryaeT BOCIVIAMEHEHHS TOIUIMBA U MOBBIMAET 3(()EKTUBHOCTh €0 CropaHusl.

ITyckoBast >KUIKOCTh BOPBICKMBAETCS B TPYOOIPOBOI WM NATPyOOK BO3AYIIHOTO (PUIBTPA.

BeimyckaroTcst Takke U CpeicTBa MOAOIpeBa aKKyMYJISITOPHBIX OaTapei.

DneKkTpuyeckas cucTreMa Iycka CBOAMUTCS K OOECIIEYEHHUIO BBICOKOTO HANpsDKEHUs cTapTepa NpHU

IyCKe JIBUraTelisl, KOTOPBIA JOCTUTAETCS TPEMs CIIOCO0aMMU:

1. yremyieHue akKyMyJIsTOpHOI OaTapeu;

2. mpUMEHEHHUeE NPEIyCKOBOM MOA3apsIIKK aKKyMYJIATOpHOU OaTapeu;

3. UCIOJIB30BaHUE BCIIOMOTaTENbHBIX HCTOYHUKOB ITMTaHUS cTapTepa MpH ITYCKe.

VYTemieHne akKyMyJasTOpHOM OaTaped OCYIIECTBISETCS MOMEUIEHHEM €€ B TeIIOM30JIMPOBAHHBIM

KOHTEHWHEp C BOMJIOKOM MM CTEKJIOBAaTOM, MpPHU 3TOM HEOOXOAMMO OOECIeYHTh OTBOJ Taza M3

OTBEPCTUHIIPOOOK.

[IpennyckoBast moa3apsiika aKKyMyJIsTOpHOH OaTaper pPEKOMEHJyeTcss TIpH TemIeparype

snextponuta Hke —10°C. 3akmouaercss oHa B 3apsiIKe aKKyMyJISTOpHOH Oartaper TokoM 0,9 OT

HOMUHAJIBHOM EMKOCTH aKKyMYJISITOpHOU OaTapeu B TeueHue 10 munyt. [IpenmyckoBas moazapsiika

MO3BOJISIET PE3KO MOBBICUTH YHEPTEeTHUECKHUE XapAKTEPUCTUKU aKKyMYJISITOPHOU O6aTtapen mpu HU3KOM

TEMIIEPAType AJIEKTPOJIUTA.

BcenomoraTenbHble HCTOUHUKY MUTAaHUS cTapTepa ObIBAIOT ABYX THUIIOB:

1. aBTOHOMHBIE, KOTOpBIE TIPEACTABISAIOT COOOW TENEeKKY CO CMOHTHPOBAaHHBIMH Ha Hel

aKKyMYJIATOPHBIMH OaTapesiMu;

2. BcrioMorartesbHble UICTOUHUKU MUTaHUS CTApTEPOB, MHUTAOLIMECS OT Tpex(a3HOM 1enu, KOTopble

IPEJCTABIAIOT cO00 Tpexda3Hblii TpPaHCHOPMATOP C BHIIPAMUTEIEM, CMOHTUPOBAHHBIE Ha TEJIEXKKE.
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Jlia moporpeBa IBUTATENsl IPUMEHSIOTCS CIIEHUAIBHBIE YCTPOWCTBA, KOTOPHIE YCTaHABIMBAIOTCS Ha
aBToMoOwmie. i1 MomorpeBa BCAChIBAEMOIO B ILIMJIMHJIPBI JBUTaTeNs BO3JyXa HPUMEHSIOTCS
aneKTpo(akeabHbIe YCTPOMCTBA, [UIA TOAOTPEBA OXJIAKIAIOMIEH JKUAKOCTH — JKUAKOCTHBIC
IIOIOTPEBATEIIH.

duekTpodaKeJbHbINI MOA0rpeBaTeb

OnekTpodakenbHOe YCTPOMCTBO MpeJHa3HAYEHO [UIsl MOAOrpeBa BO3AyXa, IOCTYMAIOIIETO0 B
HIMHIAPBL 1u3ens. OHO oOecrneunBaeT MyCcK XOJIOJHOTO JU3€is IPU TeMIlepaTypax 10 — 25°C pu
YCJIOBUH MCIOJIb30BaHUSI COOTBETCTBYIOIIETO TOILIMBA U MOTOPHOT'O Macia.

OCHOBHBIMU ~ JICTAISIMA ~ TIOJIOTPEBATENsl  SBJSIIOTCS  JIB€ INTU(TOBBIE CBEYM HAKAJUBaHMA,
3JIEKTPOMArHUTHBIN TOIUIMBHBIN KJIallaH U TEPMOpEIIE.

[tudToBHIE CBEUN HAKATMBAHHUS BBEPTHIBAIOTCS BO BITYCKHBIE TPYOOIIPOBOIBI AU3EIIS.

Tepmopene cCOCTOMT M3 CIHpaId, PaCCYUTAHHON HAa HOMHHAIBHBIA TOK 22,8 A, OMMETAINTHYECKON
IJIACTHUHBI C MTOJIBUKHBIM KOHTAKTOM UM HEIMOJIBH)KHOTO KOHTAKTa C BHIBOJIOM.

DONEeKTPOMarHUTHBIA TOIUIMBHBIM KJIAllaH COCTOMT W3 OCHOBaHUS, B KOTOPOM MMEIOTCA JiBa
pagvaiIbHBIX TJIYXHX OTBEPCTHSl C pe3b00il, MOCPEICTBOM KOTOPOW B HHUX KpemsiTcs TPyOKHu
TOIUIMBONPOBOJA. Uepe3 0JIHO OTBEpCTUE KJIAllaH COEIAMHSIETCS C TOIUIMBONOIKAYMBAOIIMM HACOCOM
CUCTEMbl TIMTaHUsA, KOTOPbIA HAYMHAET M0JaBaThb TOIUIMBO K KIAMaHy MpU NPOKPYUHMBAHUU
IBUTATENsl CTapTepoM. Bo BTOPOM OTBEepCTHUH 3aKperuisieTcs TPyOKa, COCOUHSIONIAS KiamaH Cco
ITYIEpOM CBEeYM HakanuBaHusa. [Ipu Tmomaye HampsDKEHHS MEXIY BBIBOJOM  OOMOTKH
AJIEKTPOMAarHuTa U KOpIycoM peJie MOABMXKHBIN SIKOPb BTSTMBAETCS U KJIallaH OTKPbIBACTCSL.

[Ipu nHarpeBe cBeuell HaKaJMBaHUS N0 HEOOXOIMMON TEMIEPAaTypbl KOHTAaKThl C TEpMOpeEIie
3aMBIKAIOTCA W Yepe3 HUX HanpsHKeHUE MUTaHWs TOJaeTcsi Ha OOMOTKY 3JIEKTPOMAarHUTHOTO
TOIUIMBHOTrO KjanaHa. Kiaman mpu 3ToM oTKpbiBaeTcsi. OJHOBPEMEHHO 3aropaercs KOHTPOJIbHAs
JIAMII0YKa, CUTHAJIU3UPYS O TOTOBHOCTH CUCTEMBI K ITYCKY.

[Ipu BKIIOYEHMH cTapTepa TOIUIMBOIIOAKAUYMBAIOIINN HACOC Yepe3 OTKPBITHIM KilaraH M01aeT TOIIMBO
K pacKaJeHHbIM CBEYaM HaKaJIMBaHMS, IJI€ OHO HMCHapseTcs,, CMEIIMBAETCS C BO3IYXOM, M roproyas
cMech BocIlaMeHsieTcsl. Bo3Hukaomui nmpu 3ToM ¢akea NoJ0rpeBaeT MOCTYNAMUNE BO BIIYCKHBIE
TpyOOIPOBO/IBI BO3/1YX, UTO OOECIIeYMBAET MYCK JABUraTeNs IPU OTPULIATEIbHBIX TEMIIepaTypax.

IIpeanyckoBoii mogorpesaresb

[IpenmyckoBoii nmoaorpesarenb NpeaHa3HadaeTcs s IPEIIyCKOBOIO pa30rpeBa XOJOJHOTO AMU3EIs
AKHUJKOCTHOTO OXJaxJeHus. Pa3orpeB aBurarenst oOecrieunBaeTcsi B OCHOBHOM IIyTEM HarpeBa
KHUJKOCTH B CUCTEME OXJaXIAEHUs IBurarens. HekoTopele mogorpeBaTeny OCYLIECTBIISIOT €IIE U
HOJIOTPeB Macia B Kaprepe asuratens. CyIecTBYIOT IMOAOTPEBATENH, O0OECHEYMBAIOLINE, KpOMe
pasorpeBa JABHUraTessi, OTOIJIEHHE KaOUH I'Py30BbIX aBTOMOOMIIEH U CaJIOHOB aBTOOYCa HE3aBUCUMO OT
paboTHI AU3ETIS.

IMonorpesarens IDK/(-30 (ycranaBnuBaercs Ha aBToMoOMIAx Mapku «KamA3») oOecrneunBaer
pasorpeB OXJaxJarouled JKUIKOCTM M Macida B TOJAOHE KapTepa asurarens. Paszorpes
o0ecrieynBaeTcsl 3a CYET BBIJCNCHHS Telyia MPHU CrOpaHUM TOIUIMBOBO3AYIIHOW CMECH B TOpEJIKe
KOTJIa mojorpesaresns. Temio oT KoTjia mojorpeBaTelis nepeaeTcsl HUPKYIUPYIOIIed BOKPYT HETO B
TEIUIOOOMEHHUKE JKUJKOCTH CHUCTEMbl OXJaXJeHHsA. TeriooOMEHHHMK MOJICOEAMHEH K CHCTEMe
oxJaxxJaeHus apuratens. L{upkyasaius skuIKOCTH 10 TeIIO0OMEHHUKY 00€CIIeYBAEeTCsl HACOCOM.
TomnmBo B ropenke KoTja MoJaeTcs Mo AaBJI€HUEM TOILIMBHBIM HACOCOM IIECTEPEHHOT'0 TUIIA Yepe3
ANIEKTPOMAarHUTHBIM KjamaH M (OpCyHKY, KOoTopas oOecreduBaeT ero pacmnbiieHue. Mmeercs
3JIEKTpOHArpeBareib, O0eCHeyuBalOMi MOJOTpeB MocCTymnaromero B (opcyHky TomauBa. s
TOpPEHHs TOIUIMBA B FOPEJIKY BEHTUIISITOPOM HOJIAETCs BO3AYX.

TonnuBHasA cMeCh B TOPEIIKE NOAOIPEBATENS BOCIIIIAMEHSETCS DJIEKTPUUECKON UCKPOH, BO3ZHUKAIOILEH
MEXIYy DJEKTPOJaMU CBEYM 3aKUTaHMS T10J JEHCTBHEM BBICOKOTO HampspkeHHs. Bbicokoe
HaIpsHKEHNE
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Ha DJJIEKTPOJAax CBEUYM 3aKUTaHUsA CO3/1aeTCd MHAYKIMOHHOM KAaTyIIKOM U TPaH3UCTOPHBIM
KOMMYTaTOPOM.

[IpoxyKThl cropaHus TOIUIMBA Yepe3 BBINYCKHYIO TpyOy HampaBiISIOTCS IOJ MACISHBIM TOJJI0H
JBUraTenss M oOecleuynBaloT ero nojxorpeB. LMpKynsALMOHHBIM KUAKOCTHBIM HAcoC, BEHTHJIATOD,
MOAAKOIIUN BO3AYX B IOPENIKY, U TOIUIMBHBIM HAaCOC IPUBOAATCS B JIEUCTBHE AIEKTPOJBUIATEIEM U
MIPEACTABIIAIOT BMECTE C HUM €IMHYIO0 KOHCTPYKIUIO, KOTOpask Ha3bIBA€TCs HACOCHBIM arperaroM.

TexHuueckoe 00Cay:KUBAHHE CUCTEMBbI ITyCKA IBUTaTeJIs

[Tpubopsl cucTeMsl Mycka, 0COOEHHO CTapTepbl, BO BpeMs SKCIUIyaTallud HCHBITBIBAIOT OOJbIINE
HArpy3K. OJEKTPOJBUTATENM CTApTEPOB MOTPEOISAIOT TOK OOJBLION CHIIBI, TOATOMY HEyMENoe
o0palleHre CTapTepoM MPUBOJUT K €ro NPexXIeBPeMEHHOMY 0TKa3y. CiieyeT Takke yUUThIBaTh, YTO
CTapTep pacHoJIOKEH B TAKOM MECTe- IJle OH IOJBEPracTcsi BO3IACHCTBUIO IBUIM, BIArv, I'psA3d U
Macia, a 3TO CHOCOOCTBYET Pa3pyLICHUIO HM3OJSLMM 3JIEKTPOJBUIATENs M IIOJIOMKaM MEXaHHM3Ma
IIPUBOJA.

TexHuueckoe 00CITyKUBaHUE CUCTEM IyCKa JBUTaTels, IPOU3BOAUMOe pHu KaxaoMm TO-2 cBoautcs
K ImpocTeIM omnepauusM. lIpoeepsercsa xpemsneHue craprepa K JBUTAaTeNIl0 U COCIUHEHHE
HAaKOHEYHHMKOB IIPOBOJIOB K CTapTepy U aKKyMYJIATOPHOH Oatapeu.

[Ipu ycraHoBieHHOM npoOere aBTOMOOWIIS, 3aBUCALIMM OT TUIIA CTapTEpa, IPOU3BOJUTCS MPOBEPKA
€ro TeXHUYECKOro cocTosiHus. [ljis 3TOro craprep CHHUMAlOT C aBTOMOOMJIS, M €ro HapyKHbIE
ITIOBEPXHOCTH OYMILAIOT OT Macja U Ips3Hu.

ITpu TO-2 KOHTPOIIIO MOABEPrarOTCs CAEAYIOLIME Y3JIbl U ACTAIU CTapTepa:

® [IICTOYHO-KOJUIEKTOPHBIH y3€1,

® [IPUBOJ;

e peie;

® JJICKTPOABUTaTENb.

IlepBoHa4YaIbHO MPOU3BOIAT OCMOTP LIETOYHO-KOJUIEKTOPHOIO Yy37a, CHAB KPBIIIKY CO CTOPOHBI
KOJUIEKTOpAa M 3alUTHYIO JIEHTY. lIpu 3TOM m3MepseTcs BbICOTA IIETOK M CHJIA, ¢ KOTOPOM OHH
MIPUKUMAIOTCS K KOJIJIEKTOPY NpyKMHAMU. Eciii BbICOTA IIETKU MEHBIIE JOIYCTUMOIO 3HAYCHUS WU
00HapyKHUBAIOTCSl €€ MEXaHWYECKHE MOBPEXACHUS, HIeTKYy MeHA0T. llleTku nomkHbl cBOOOIHO, O€3
3aelaHuil, IepeMmelarbcs B LETKoaepkarensax. Cuily [JaBiI€HHMs TPYKHUHBI  IPOBEPSAIOT
nuHamoMeTpoM. [Ipu oOHapyxkeHun ocinabeBiIel NpyKUHbI €€ MEHSIOT.

KonnexTop nomkeH ObITh YHCTBIM, €T0 MOBEPXHOCTh POBHOM M HE JOJKHO OBbITh moaropanuil. Ilpu
HaJIMYUU TPSA3U WM HE3HAUUTENBHOI'O MOATOpaHHUS KOJIEKTOp HMpOoTHpatoT. CUIBHO MOATOpPEBIIUI
KOJIJIGKTOP 3aYMIIAl0T HUTM(GOBAIBHOM MIKYPKOW. BBIMONHATE 3Ty Oomepaiuio cieayeT NMpu padboTe
cTaprepa B pEeXHUME XOJOCTOrO0 XOJa, NMPHUKMMas IIKYPKY K KOJUIEKTOPY JEPEBSHHOM KOJOJIKOM.
AOpa3uBHBIE YaCTHUILIBI TIOCIIE 3aUUCTKHU YJANISIOT, IPOyBasi KOJUIEKTOp Bo3ayxoM. Eciu nmoaropanue
TaKUM CIIOCOOOM HE YCTpaHSETCs WIM MMEET CHIbHBIA M3HOC KOJUIEKTOpa, cTapTep pa3OouparoT, U
KOJUIEKTOP MTPOTAYNBALOT.

Craprep 0051a1aeT JOCTATOYHO BBICOKOM JKCIUTyaTallMOHHOM Ha/IEKHOCTHIO U MOITOMY He TpedyeT
4acTOro TEXHUYECKOTO 00CTYKUBAHUS U PETYIUPOBOK.

TexHuueckoe oOCIyKUBaHUE cTapTepa CleAyeT NMPOU3BOAUTH B CHITOM COCTOSIHUM NEpe] 3UMHEH
SKCIuTyaTanuei i npumepHo yepe3 40-50 Thic. kM. mpobera aBTOMOOHIIS.

[Ipu TexHMUECKOM 00CITY’)KMBaHUH BBITIOJTHSIOTCS CJIEAYIOIIUE OMEPaIUN:

® BHEIIIHUI OCMOTD;

® [IPOBEPKA OCEBOT0 3a30pa Baja sKOPs U IIOJBUKHOCTH IIETOK B IIETKOAEPKATEIAX;

® KOHTPOJIb BBICOTBI IIETOK;

® KOHTPOJIb TUHAMOMETPOM CHJIBI IaBJICHUS LIETOYHBIX IIPYKUH;

® [IPOBEPKA MEXaHU3Ma IIPUBOAA.

Bonpocsl 111 CaMOKOHTPOJIA
1. Kakue Bbl 3Ha€TE CXEMBI JIEKTPOMYCKOBBIX CUCTEM?
2. Kaxkue ycrpoiicTBa st 00Jer4eHus MycKa X0JI0JHOTO ABUraTessl Bbl 3HaeTe?
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[epeuncaure ycTpoiicTBa o0seryaronme mycK Au3emei.

Kaxkue ycrpoiicTBa mpuMEHSIOTCS I 00JIeTYeHHsI IMycKa KapOropaTOpHBIX ABUTATENICH?
Kakue ycTpoiicTBa npuMeHSI0OTCS 1)1 OIOTPEBA IBUTATENsA?

Jns yero npuMeHsieTcs NpenyckoBOM MogorpeBaTeib?

[Tepeuncmure padote mpu TO-2 3MEKTPOMTYCKOBOW CUCTEMBI.

OCHOBHBIE HEHCIIPABHOCTH CUCTEMBI ITyCKa JABUTATEIIA.
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Tema 7: KoHTPOJIbHO-U3MepUTEIbHbIE TPUOOPHI

IIpakTnueckas padora Nel3. OcHOBHbIC KOHTPOJIbHO-U3MEPHUTEIbHbIE TPHOOPHI

Cucrema wHpOpMaMM W JAMATHOCTUPOBAHUM HA aBTOMOOWJIE MpenHa3HAdaeTcs Ui KOHTPOJIS
pe)KuMa JBMXKEHUS M TEXHHYECKOTro cocTosHUs aromMoOuis. C SToH wLenbio Ha aBTOMOOMIIE
YCTAQHABJIMBAIOT ~ KOHTPOJIbHO-U3MEPHUTEIbHBIE NPUOOPHl, OOPTOBYIO CHUCTEMY KOHTPOJS H
JUArHOCTUYECKYI0 CUCTEMY BCTPOEHHBIX JaTYMKOB.

KonrponsHo-m3meputensusie npudopsl (KWUII) uHGOpMHPYIOT BOAUTENS O CKOPOCTH JBHIKCHHS
aBTOMOOWJIA, 4YacTOTE BpAIIEHUs KOJIEHYAaTOro Baja JBUraTells, HaNpspDKeHUH OOpTOBOHM ceTw,
KOJINYECTBE TOILIMBA B Oake, TeMIepaType OXJIaXKJarolel KUIKOCTH, AaBieHun macna. Kpome toro,
KHII cnensar 3a BOSHUKHOBEHHEM aBAPUMHBIX PEXKXMMOB: B CMa30YHOW CHCTEME JIBUraTells - MafcHUS
JABJICHUS MAacCla, B CUCTEME OXJIAXKICHUS — IIEPErPEB OXIAKAAIOLICH KUIKOCTH.

boprosas cucrema kontpoas (BCK) — 310 pasBuBaromasics cuctema, B (QyHKIMM KOTOPOH BXOIAT
MH(GOPMHUPOBAHNE BOAMTENS O psJie MapaMeTPOB CHUCTEM M arperaroB aBTOMOOWIIS, W3MEHEHHS
COCTOSIHUSL KOTOPBIX HE CO3JaeT aBapUHHOro pexuma paboTbl U He TpeOyeT HeMEeJIEHHOro
BMEIIATENIbCTBA, a MPENyNpekKIaeT O HEOOXOMUMOCTH MPHHATHS MEp IO TEXHUYECKOMY
obciyxuBanuto. C nomompio BCK  BO3MOXEH aBTOMAaTU3MPOBAHHBIH  KOHTPOJb  YPOBHS
JKCIUIYaTallMOHHOW JKUAKOCTH B 3alPAaBOYHBIX E€MKOCTSX, COCTOSHHS TOPMO3HBIX HAaKJIaAOK,
UCIPABHOCTH JIaMII TPUOOPOB CBETOCUTHAIBHOI anmnapaTypbl, COCTOSTHUS (PUIBTPOB.

Jis  CHWXKEHMsI TPYILOEMKOCTM M YMEHBIICHUS BPEMEHH JMarHOCTUPOBaHMS aBTOMOOUIM
o0opynyroTcst cucteMoil BeTpoeHHbIX AatyukoB (CB/I), nmeromux BbIBOJIBI HA IITEKEPHBIH pazbeM. K
IITEKEPHOMY DPa3beMy IPHU AUATHOCTUPOBAHUHU IMOJKIIOYAETCS JUArHOCTHYECKas ammaparypa, 4To
JlaeT CYLIECTBEHHOE MPEUMYILECTBO 110 CPAaBHEHHMIO C TPAJAULMOHHBIMU CHOCOOAMH MOJKIIOUEHHS C
MIOMOUIbI0 3aXUMOB U (¢ukcaropoB. [Ipm Hamuuuu Ha OOpTy aBTOMOOWIS IHArHOCTUYECKOIO
npubopa, noacoenuHeHHoro k CB/I BoauTesb MOXKET caMOCTOSITEIbHO ¢ MUHUMAJIBHBIMU 3aTpaTaMu
BPEMEHH OLIEHUTh TEXHUUECKOE COCTOSIHHE aBTOMOOUIIS.

YuuTeiBas yciaOBUS SKCIUTyaTallud aBTOMOOWIJIEH, K cUCTeMe MH(OpPMaluu U JAMAarHOCTUPOBAHUS
MPENbSABISAIOTCS BbICOKME TpeOoBaHUS: NpUOOpPbl U JaTUYUMKHU, BXOJSIIME B CUCTEMY, JOJKHBI
BbIJIEP)KUBATh BUOpAIMM M TPSACKU, OCTaBaThCS PabOTOCIIOCOOHBIMHM MPU 3HAUUTENBHBIX Nepenaaax
TEMIIEpPATypbl, BBIAEPKHUBATH BO3JEUCTBUS arpecCUBHOM OKpyKawlleld cpenbl, o0iagaTh Mayloi
qyBCTBUTEIBHOCTHIO K MyJIbCAIUSAM U U3MEHEHUS HAPsKEeHUs B OOPTOBOI CeTH aBTOMOOHIIS.

IIpudops! n3mepeHust 1aBJIeHUS

[TpuOops! u3mMepeHus AaBiieHUs (MAaHOMETPbI) IPUMEHSIFOTCS] B aBTOMOOMIIE JUIsl KOHTPOJIS TaBJICHMUS:

1. Macna B nBurarere;

2. Boznyxa B MHEBMAaTUYECKOM TOPMO3HOI cucTeMe;

3. Macina B ruipoMEXaHNYECKON IIepeiaye;

4. B 1eHTpann30BaHHOW CUCTEME NOJIKAUYKH BO3yXa.

OKcIUTyaTalys aBTOMOOMIISI C HEUCIPAaBHBIMU NMpHOOpaMH KOHTpPOJIA, JAaBIEHHs Macia U BO3oyXa
3ampenieHa, T.K. MOXKET MIPUBECTU K aBApUHHBIM PEKUMaM.

JU1st 5KCTPEHHOTO MPUBJICYEHUs] BHUMAHUS BOAUTEIISE BO MHOTUX CUCTEMaX MOHOMETPHI TyOINPYIOTCS
CUTHAJIM3aTOPOM aBapUHHOTO JaBJICHHUS.

B mocnenHue rojapl MIMPOKO MPUMEHSETCS MPUOOpP, KOHTPOJIUPYIOUINHM pa3pekeHHe BO BIYCKHOM
KOJJIEKTOpE — OJKOHOMETp. PyKOBOACTBYsICh yKa3aHMSIMM 3TOro Ipubopa, BOIUTENb HMEET
BO3MOKHOCTHBBIOOpA peKMMa JIBUKEHHUS, COOTBETCTBYIOIIETO HAMMEHBIIEMY PacXo/y TOIIJIMBA.

[To cocoOy m3MepeHUs: MaHOMETPHI JEATCS Ha MPHOOPHI MPSIMOrO JEHCTBUS U DJIEKTPHUUECKHUE.
[TpuGops! mpsIMOTO AEHCTBHSI UMEIOT YYBCTBUTEIBHBIN 3JIEMEHT U yKa3aTesb, YCTaHABIMBAEMbIH Ha
npubopHoii mnaHenu. KoHTponupyemass cpefa MOABOJUTCS K YYBCTBUTEIBHOMY OJJIEMEHTY 10
TpyOONpoBOaYy. DIEKTPUYECKHE MAaHOMETPBHl OCHOBAaHBl Ha NPeoO0pa3oBaHUM HEIIEKTPHUUECKUX
BEJIMYMHB JIEKTPUUECKUE, U COJEPIKAT CBSI3aHHBIC MEXKy COOO0M TaTUMK U yKa3aTelb.
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K mpubopam HemocpencTBEHHOTO (MPsIMOTrO) NEHCTBUA OTHOCSTCA MAHOMETPHI C IUIOCKOW HITH
OBAIbHOM TpyOuaToil mpyxkuHOi. OCHOBHOM AETAbI0 MAaHOMETPA C TPYyOUATOW MPYKHUHOU SIBISETCS
npyxuHa. [Ipencrasistomnias coboil ynpyryro IUIOCKYIO WA OBAIbHYIO TPyOKy. TpyOuaras npyxuHa
M30THYTA [0 OKPYXHOCTH M IpEeACTaBisieT co00il He MonHbIi BUTOK. OAMH KOHEl TpyOKH BIacH B
LITYLEDP, YEPE3 KOTOPBI B OTBEPCTHE MOCTYIMAET XUAKOCTh UM Bo3ayX. Ilon aelicTBueM naBieHUs
AKHJIKOCTH WJIM BO3JyXa TpyOKa pacupsMiIseTcs, a TaK KaK BTOPOM KOHEI| COeIMHEH C TArOH, TO 4epe3
NepeaaToOuHbId MEXaHU3M, 3aKPEIUICHHBIN B KOPITyCe, MPUBOAUTCS B JBM)KEHUE CTPEJKa nproopa.
OKOHOMETp, YCTaHaBIMBaeMblii Ha aBTOMOOWISX paboTaeT aHaJIOrM4HO. MaHoMeTpuyeckas
TpyOuaTas NpyKMHA B JJAaHHOM Cllydae pearupyer He Ha YBEIMUYEHHUE JaBJICHUS, a HA YMEHBIICHUE,
T.€. cxumMaercs. [1o mooKeHnIo CTpenKky B OAHOM U3 TPEX 30H LIKAJIbl dKOHOMETPA BOJUTEIb MOXKET
OLIEHUBATh SKOHOMUYHOCTH BHIOPAHHOTO peXUMa JABIDKEHHS, a TAKXKe MMOJTydaTh HH(POPMAIUIO O psijie
HEUCIIPABHOCTEH IBUraTEIs.

HenocrarkaMu MaHOMETPOB MPSMOTO JIEHCTBHS SBISETCS HMX HHU3Kas BUOPOYCTOMYMBOCTH M HE
BBICOKasIIIEpErpy304Has CIOCOOHOCTb.

TepMoOuMeTaNINYECKUH UMIYJIbCHBIH MAaHOMETpP COCTOMT M3 JaTyuKka M ykaszaTtend. B natumke
pa3menieHa I1-oO6pa3znas TepmoOuMeTayuIMYecKas MIACTUHA, YJIEKTPUYECKH H30JIMPOBaHHAs OT
«Macce». [Ipy NoBbIIEHUHU JaBleHHs NOJ MeMOpaHOH JaTuvka yrnpyras IUIACTHHA C KOHTAKTOM
[IOJTHUMAETCSI U BXOAMUT B KOHTAKT C TepMOOMMeTauIMyecKod miacTUHOM. Tok, mpoxoismuil 1mo
00pa30BaBIICHCS B CIEACTBUS ITOTO LIEMH, HArPEBAET TEPMOOUMETATIINIECKYIO TUIACTUHY YKa3aTelsl.
KoHTakThl naTunka Ipu HarpeBaHUM pabodero Iieya TepMOOMMETANIMYECKOM MIacTUHBI U3-3a ee
n3ruba pa3MBbIKAIOTCS M TPEPHIBAIOT TOK O MOMEHTa OCTBHIBAaHHUS IUIACTUHBI M TOCIETYIOUIETO
pa3MblKaHusl KOHTAakTOB. Uem OoJibllie JaBiieHUs B JaT4MKe, TeM OOJIbIIe TemIeparypa IIacCTUHbI
yKazarens, Tak KaK BpeMs 3aMKHYTOTO COCTOSIHHS KOHTAaKTOB JaT4MKa OTHOCUTEJIBHO BPEMEHU
Pa30MKHYTOI'O COCTOSIHUA Oouibiie. DPQPEeKTUBHBII TOK B OOMOTKE yKa3aTessl YBEIMYUBACTCA U €ro
TepMoOMMeTaIUINYECKas IIaCTUHA 1ePOPMHUPYETCS U IEPEMEIACT CTPENIKY IO HIKaJIe.

HOFOMeTpI/ILICCKI/Iﬁ MaHOMCTpP COCTOUT U3 PCOCTATHOI'O AATYNKA U MATrHUTO3JICKTPUYICCKOI'O YKa3aTCJIA.

JloromeTpuueckue aBTOMOOUJIBHBIE NMPUOOPHI B HACTOSIIEE BPEMS BBITECHSIOTCS HUMITYJIbCHBIMU
TEPMOOUMETAIUTUYECKUMH.

[Ipumenenne Ha aBTOMOOWJIE MaHOMETpa CO CTPEJIOYHBIM yKa3aTeJeM JIaBJICHHUS 4YacTo
HE/I0CTaTOYHO Ul OOeCledeHUs] HaJeXKHOro KOHTpois. M3MeHeHue aaBieHHE 3a [OIYCTHMBIE
Ipesieabl MOXKET HACTYNMUTh HEOXKHJAHHO, U B 3TOM Cllydyae CUTHAIM3ATOp JAaBJICHUS B OTJIIMYUE OT
CTPEJIOUHOT0 TPpUOOpa HEMEIUIEHHO MpHUBIeYeT BHHMaHHe BojauTens. [losToMy Ha aBTOMOOMIISX
HaxoJIT TPUMEHEHHUS CHUTHAIM3aTOpPbhl aBapUIHOIO JaBJIEHHS B CMAa304HOM cCHCTEME, B
ITHEBMOIIPHUBOJIE TOPMO3HBIX MEXaHU3MOB, B BAKYYMHOW CHUCTEME OTKPBIBAHUS IBEPEU U APYTrUX
cucTeMax aBTOMOOMIIS.

Curnanuzatopsl aBapuiHOTO JIaBJICHUS MPUMEHSIOTCS Ha aBTOMOOWIAX Mapku «BA3» nu «KamA3».
[Ipu mageHnu 1aBiaeHUs B CUCTEMaX BKJIIOUAETCS] KOHTPOJIbHAS JIaMIIOYKa Ha MaHeIHu IPUOOpPOB.

IIpuGopsl H3MepeHns TeMIepaTypbl

Hnst xkoHTposis 3(PeKTHBHOM pPabOThI CHCTEM W arperaroB aBTOMOOWIS HEOOXOAMMO 3HATh HUX
TeMIIepaTypHbId pexuM. lIpu 3KCrulyaTanmy HENpOrpeToro JABUTATENsl PE3KO CHUXKAKOTCA €ro
MOIIIHOCTHBIE U 3KOHOMMYECKHE II0KA3aTelM, a €ro IEPerpeB BEeNET K CHWKEHHUIO pecypca WIH
BO3HUKHOBEHHIO HEHUCHpPAaBHOCTEH. [l KOHTPOJIS TeMIEpaTypHOTO pexuma paboTa Y3JI0B H
arperaToB Ha aBTOMOOWJIE TIPUMEHSIOTCS JUCTAHIMOHHBIE TEPMOMETPHl U  CHUTHAJIU3ATOPbI
TEMIIEpaTypbl, JAaTYMKHA KOTOPBIX YCTAHABJIMBAIOT B KOHTPOJIMPYEMOM Cpele, a yKas3aTelld- Ha
npUOOPHOH MaHenu aBTOMOOMIISE BKaOWHE BOAUTEIIS.

[To KOHCTPYKIMM M NMPUHLUIY ACHCTBUS TeMIlepaTypHble MPUOOPHI U W3MEPEHHUs TeMIIepaTyphbl
pa3AemsAoTCs Ha TEPMOOMMETAIIIMUECKUE UMITYJILCHBIE U JIOTOMETPHUECKHE.

TepmoOumMeTanInyeckuii UMMYJIbCHBI TEPMOMETP COCTOMT W3 JaT4MKa U CTPEJIOYHOTO yKazares.
JlaTyuk mpenacTaBiseT coOOM JATYHHBI TOHKOCTEHHBIM OalljIOH, 3aKpeIuIeHHBI B KOpIIyce.
TepmoOumerannuueckass IUIacTMHAa OajJloOHAa 3aKpeluleHa Ha M30JITOope oOcHoBaHusA. Ha
TEpMOOMMETAJUINYECKYIO IJIACTUHY HaMOTaHa HarpeBaTelbHasi 00MOTKa, OJIMH KOHEIl KOTOPOH
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COCIIMHEH C KOHTaKTOM, a BTOPOM 4e€pe3 KOHTAKTOp MOAXOAMUT K BBIBOJHOMY 3akumy. HemoaBHu>kHbIN
KOHTAaKT COCJIMHEH C KOPITYCOM JlaTYHKa.

VYkazarenb TepMOOMMETANINYECKOTO TEPMOMETPA 1O CBOCH KOHCTPYKIIMH W MPUHIIMITY JICHCTBUS
aQHAJIOTMYCH TEPMOOUMETAINTNICCKOMY YKa3aTeII0 JaBICHHS.
JloroMeTpr4ecKne TEPMOMETPHI, TAK)KE KAK 1 MOHOMETPBI COCTOSIT U3 IaTYMKA M YKa3aTes.
[IpuMeHeHHEe Ha aBTOMOOWIIC JUCTAHIIMOHHOTO CTPEIIOYHOIO TEPMOMETpAa HE rapaHTHPYET, YTO
BHE3AITHOE HApYIIICHHE TETUIOBOTO peXUMa JBHUTraTeNs Oyaer cpaly 3amedeHo Boautenem. [loatomy
BJIOTIOJTHCHUHM K CTPEIIOYHOMY TEPMOMETPY YCTAHABIMBAIOT CHTHAIM3ATOP aBapUITHOU
TeMHepaTypBI.ECJII/I cucreMa OXJIAXKACHUA JABUTaTCIId X KMAKOCTHAsA, JaTYUK
CUTHAJIM3aTOpa TeMIIepaTypblyCTaHABINBAIOT B BEPXHUI 0AYOK paauaTopa.

CurHanu3aTopbl IPUMEHSIOT TaKKe JUIL KOHTPOJI TeMIEepaTyphl Maciia B aBTOMaTHYECKONH KOPOOKe
nepenad. Bee ucnonb3yemMble Ha aBTOMOOWIISIX JATYUKH CHUTHAIU3aTOPOB aBapUHWHOM TeMIIEpaTyphbl
OMMETAIIINYECKHE.

IIpudops! 11 M13MepeHHUs YPOBHSI TOILIMBA

WNudopmanus 0 HaIMYUU TOILTMBA B 0aKe IMO3BOJISIET BOJIUTEIIO PACCUMTATH PACCTOSHUE, KOTOPOE
MOXKET IMpoexaTh aBTOMOOWIb Oe3 [OMOJHUTENbHOW 3ampaBku. Jlns 3TOoro Ha aBTOMOOMIIE
YCTaHaBJIMBAIOTCA HpI/I60pI)I AJi1 U3MCPCHUA YPOBHA TOINIMBA, KOTOPLIC BBLIBOAAT I/IHCI)OpMaIII/IIO
BOAMTENIO O KOJMYECTBE TOIJIMBA B 0ake aBTOMOOWIISI Ha IIUTOK TPUOOPOB.

B COBPCMCHHBIX aBTOMOOMIISIX MNPUMCHAIOT AUCTAHIUOHHBIC JBJICKTPUUYCCKUC YKA3aTCIW YPOBHA
TOIUIMBA JIBYX BUIOB: SJIEKTPOMArHUTHBIE U MATHUTORJIEKTPUUECKHE (JIOTOMETPUUYECKHUE).

I[JI?I HCIMMOCPCACTBCHHOI'O M3MCPCHUS YPOBHs TOIIJIMBA B Oake HCIIOJIB3YIOTCA PCOCTATHBIC JATUUKHU C
MOTUVIABKOBBIM ~ YCTPOMCTBOM, MPHUMEHSIIOIIMECS B KOMIUIEKTE C JJIEKTPOMATrHUTHBIM — WJIU
MAarauMTOSJICKTPUYCCKUM YKAa3aTCIIAMHA, YCTAHABJIMBACMBIC HA MMAHCIN HpI/I60pOB.

DNEeKTpOMarHuTHBIA yKa3aTeldb YpPOBHSA TOIUIMBA MMEET JBa 3JIEKTPOMArHuTa, SKOpPb, pPEOCTar,
MAarauToIpoBOoa U MPOTUBOBEC. Hammune JABYX JJICKTPOMArHMTOB B YKa3aTCJI€ MO3BOJIACT U3MEPATH
YPOBEHb TOILJIMBA HE3aBUCUMO OT M3MEHEHUs MUTAIOIIEro HanpsbkeHus. [Ipy monHsaTuM noruiaBka B
0ake CBS3aHHBIA C HHUM peocTtat MCHACT CBOC COIIPOTHUBICHUC, YTO YBCIMYMBACT CHIIY TOKAa U
CO3/1aBa€MbIii UM MarHUTHBIA MOTOK B OOMOTKE JJIEKTpOMarHuTa. BcliencTBuEe 3TOro SKOph CO
CTPENKOW MOBOPAYMBAETCS BIPABO.

KOHCTPYKHI/UI JIOTOMETPUUCCKOI0O  yKasaTrcjid YPOBHA TOINIMBAa aHAJOrMdHa KOHCTPYKIMU
JIOTOMETPHUUYCCKOI'0 yKa3aTejisd JaBJICHUA W TEMIICPATYPbl, HO OTJINYACTCA 00OMOTOYHBIMU JaHHBIMU 1
BETMYMHON  pe3ucTtopoB. Jloromerpuueckuii ykaszarenab O0JIaJjaeT 3HAUUTENBHO  MEHbIIEH
MOTPEUTHOCTHIO0 U3MEPEHHS 110 CPABHEHHUIO C AJIIEKTPOMATrHUTHBIM yKa3zatejieM OJjarojiapsi OTCyTCTBHIO
MAaCCHUBHBIX MarHMTOIIPOBOJIOB, MarHUTHasi MPOHULAEMOCTh KOTOPBIX 3HAYUTEIBHO MEHSETCS C
W3MEHEHHEM TemrmepaTypsl. Kpome Toro, joroMmerpuueckue ykaszareiau 00JafatroT OOJIBIIUM YIJIOM
MOBOPOTA CTPEJIKH, a SKOPb U CTPENIKa JIOTOMETpa B 3TUX MpUOOpax He UMeeT aucbanaHca.

IIpubopsl KOHTPOJISI 3aPSIAHOTO PEKUMA

JUist KOHTPOJISI CUCTEMBI 3JIEKTPOCHA0XKEHUS!, 00ecIeunBaroIel 3apsaa akKyMyJIsITOPHON Oarapen U
MUTaHUE MOTpeOuTeNnel, Ha aBTOMOOMIIAX MPUMEHSIOTCS aMIIEPMETPhI U BOJILTMETPHI.

AMIiepMeTphl BKIIOYAIOTCS MEXKIY T€HEepaTopoM M aKKyMYJISATOpPHON OaTapeei, U MU3MEpPSIOT CUITY
3apsAHOTO WUJIM Pa3psIHOro TOKa.

ABTOMOOUIIBHBIE aMIIEPMETPBI OTHOCATCA K AJIEKTPOMEXaHUYECKUM NMPHOOpaM 3JIeKTPOMarHUTHOM
WM MarHUTOSJIEKTPUYECKHUX CUCTEM.

DNEKTPOMarHUTHBIN aMIEPMETP COCTOUT U3 OCHOBAHUS, IOCTOSIHHOIO MarHUTa, JATYHHOM ILIWHBI,
SAKOpst U CTpelKU. IIpu pasoMKHYTOM 3JIEKTPHYECKOW LENU SKOPh CO CTPENIKOM NOJ JIEeHCTBHEM
MarHUTHOTO I10JI IOCTOSIHHOI'O MarHUTa yACpKUBAETCS B
CpeIHEM IMOJI0KEHUH Ha HyJe. [Ipy npoxokIeHnn ToKa 4yepes3 JaTyHHYIO IIHHY CO3JaeTCsl MAarHUTHOE
1oJie, MOJA JEHUCTBHEM KOTOPOIO HAMAarHWYEHHBIM SIKOPb CO CTPEJIKOM IIOBOPAYMBACTCS B Ty WM

JIPYTyTo
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CTOPOHY B 3aBUCHUMOCTU OT HANpPAaBJICHUs TOKA, MMOKA3bIBasl 3apSAKY WIH Pa3psIKy aKKyMYJISTOPHOU
Oarapen.

Ha aBTOMOOMIIAX C 3aJHUM PACIIOIOKEHUEM JIBUTATEINS U C TeHEPATOPHBIMU YCTAaHOBKaMH OOJIBIIIONMN
MOIIHOCTH Al  yYMEHbBIIEHHUA  JUIMHBI  [POBOJA  OOJBIIOIO  CEYEHHS  MPUMEHSIOT
MarHMTOIEKTPUUECKUE AMIIEPMETPHI.

Ha psne aBTomoOmIIel A1 KOHTPOJISl YpOBHSI HAIPSDKEHUSI B OOPTOBOM CeTH MPUMEHSETCS
BOJIETMETP. BonbT™MeTp mpeacTaBisier OO0 MarHUTORJIEKTPUIECKUNA TPUOOp ¢
MIPOTUBOJICUCTBYIOIIMM MAarHUTOMHU SIBJISIETCSI MAarHUTOXJIEKTPUUYECKUM JioroMeTpoM. OH u3Mepsier
HanpspkeHue ceTu oT 8 1o 16B umnpenHasHaueH A U3MEpPEHUS HAPSKEHUS
ANEKTPOOOOPYIOBAHUS C HOMUHAIBHBIM HarpsbkeHueM 12B.

[Ikans! mpubopoB UMEIOT IBETHBIE 30HBI. [1IKkana BonpTMETpa pasesieHa Ha ClIeAyIOne

30HbI:8-11B- KkpacHbIi1 1IBET;

11-12B — Genbrii nBeT (HU3KHIA 3apsij] aKKYMYJSITOPHOU OaTtapen),

12-15B — 3eneHbIii 1BET (HOPMAaJIbHO 3apsDKEHHAs aKKyMYJISITOpHas OaTapes W HOpMasibHas pabora

TE€HEPATOPHOM YCTAaHOBKH);

15-16B — kpacHblii 11BeT (HeHOpMasbHasi paboTa reHePaTOPHON YCTAaHOBKH).

Pasuble auama3oHbl U3MepeHHs NPHOOPOB JOCTUTAIOTCS  UCIHOJIB30BAHUEM  Pa3IMYHBIX
MTOCOIIPOTUBIICHUIO T00ABOYHBIX PE3UCTOPOB.

IIpudops! 1J1s1 H3MEpPeHHs CKOPOCTH IBHKEHHUSI aBTOMOOMJISI U YACTOThI BPallleHUsI KOJIEHYATOr0
BaJia IBUrareJisi

CrnuaoMeTpsl yKa3bIBaIOT CKOPOCTh JBM)KCHHS W TPONJCHHBIN IMyTh aBTOMOOWIS. B KkauecTBe
MPUBOJIA HMCIOIb3YETCS AIIEKTPONPUBOA WM THOKHMI Ban (MexaHuuyecKud mpuBoxa). Tum mpuBoaa
CIUJIOMETpPa 3aBUCHUT OT YNAJICHHOCTH NpHOOpa W MecCTa €ro NPUCOCAWHCHUS K TPAHCMHUCCHH
aBTomoOmna. ['mOkue Banmbl IJIs TPUBOAA PEKOMEHAYIOT YCTaHABIMBATH, €CIH JJIMHA TPacChl He
npesbimaer 3,55 merpa. [lpu OGomnpineil JuymMHE TpacCchl PeKOMEHIyeTCsl AJIeKTpornpuBoi. [IpuBon
CIUIOMETPa OCYIIECTBISETCS OT BEIOMOTO Bajla KOPOOKHM Tepenady WU pa3IaTodyHoil KopoOku. J[is
3TOTO B Y37, OT KOTOPOTO OCYIIECTBIISIETCS TPHUBOJ YCTAHABJIMBACTCS PEAYKTOpP, MEPEIaTOYHOE
YHCII0O KOTOPOTO BHIOMPAIOT B3aBUCHMOCTU OT MEPEeJaTOYHOrO YMCIA TJIaBHOW Mepefayu u paauyca
KadeHus Kosieca aBTOMOOMIsl. CUTHAJ ¢ peayKTopa MOCTYIMaeT Ha CIHAOMETp, Tae mpeodpa3yeTcs B
COOTBETCTBYIOIIYIO HH(POPMAITHIO.

TaxomeTpbl NPUMEHSIOTCS Ha aBTOMOOWJISX, €CIIM €CTh HEOOXOAMMOCTh B KOHTPOJIE HYaCTOTHI
BpallleHUsl KOJIGHYaToro Baya JBuratens. Ha nu3ensx mpuBOJ TaxoMeTpa OCYIIECTBISIETCS OT
pacrpeneNuTeIbHOTO Baja JBUTATENs C MOMOINBI0 THOKOTO Bajlia WM dleKTponpuBona. Ha
KapOIOPATOPHBIX JBUTATENSIX YCTAHABIMBAIOTCS JJIEKTPOHHBIE TaXOMETPHl, MPUHIUI JACHCTBUS
KOTOPBIX OCHOBaH HAa M3MEPEHHH YaCTOTHI MMITYJIbCOB, BOSHHKAIONINX B MEPBUYHOHN I CHCTEMBI
3a)KUTaHMSI IPU pa3MbIKAaHUW TIEPBUYHOM IEITH.

Bce crnmpomerpsl ¢ MPUBOJAOM OT THOKOTO Baja HMMEIOT OJWHAKOBBIA MPUHIUN JACHCTBUS U
OTIUYAIOTCS JIMIIb OCOOCHHOCTSIMH HCIONHEHHS CKOPOCTHOTO W CYETHOTO Y3JI0B U BHEIIHUM
oopMIIEHHEM.

CrnuaoMeTpsl ¢ IIEKTPOIIPUBOIOM UMEIOT TAKHE K€ MATHUTOUHTYKITMOHHBIA M CYETHBIN y3IIbI, KaK U

CHHJIOMETPBl ¢ MEXaHHYECKUM TPHUBOJIOM. JICKTPOIPHBOJ CIHJIOMETpa COCTOMT W3 JIaTYHKa,
KOTOPBIM YCTaHABIUBAETCS Ha KOPOOKE Mepeiay, JIeKTPOIBUTATeNs, BPAIIAIOIIEr0 TPUBOTHON BAIUK
MarHUTOMHAYKIIMOHHOTO  y3JIa  yKa3aTeJis W YCTPOHCTBA  JJCKTPOHHOTO  YIIPABJICHHS
ANEKTPOABUTATENEM. DIEKTPOBUTATEh U YCTPONUCTBO YIPaBIEHUSI CMOHTHPOBAHEI B OJTHOM KOpPITyCe
CMarHUTOMHIYKIIMOHHBIM y3JIOM.
TaxoMeTpbl MAarHUTOWHIYKIIMOHHOTO THITA, YCTAHABIMBAEMBIC IS KOHTPOJIS YacTOTHI BpAIICHHS
KOJICHUATOr0 Baja JH3ENsl, UMCIOT JJICKTPONpHUBOJ. WX KOHCTPYKIUS aHAJOTHYHA KOHCTPYKITUH
CHUAOMETpPA C INEKTponpuBogoM. OTIMYAIOTCS OHU OTCYTCTBHEM CUETHOTO y3ia. s KOHTpOJs
9acTOTHI BpAIICHHUS KOJECHYATOTO Bayia KapOIOPATOPHBIX JBHUTATENCH NMPUMEHSIOTCS JJIEKTPOHHBIC
TaxoMeTpbl. Cxema 3JEeKTPOHHOTO TaxoMeTpa o0ecreunBaeT U3MEPEHHUs YaCTOThI MMPEPHIBAHUS TOKA B
MEPBUYHON LIETIH CUCTEMbI 3a)KUTAHUS.
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Bonpocsl 111 CAaMOKOHTPOJISA

1. Kakue KOHCTPYKLIHUH KOHTPOJIbHO-U3MEPUTEIHHBIX PUOOPOB MPUMEHSIOTCS HAa aBTOMOOUIIE?

2. Kakumu npeuMyiiecTBaMu 00J1aJatoT JOTOMETPHUECKUE KOHTPOJIBHO- H3MEPUTENbHBIE TPHOOPHI?
3. [lo xakoMy IPHUHILMITY Pa3MEMIAIOTCsI KOHTPOJIbHO-U3MEPUTEIbHBIE MPUOOPHI U CUTHAIN3ATOPHI
HaIpuOOpPHOI MaHEIN aBTOMOOMIIA?

4. C Kaxoil 1enbo Ha aBTOMOOMIIE TPUMEHSETCs OOPTOBask CUCTEMa KOHTPOJIS?

5. Kakue nuarHocTudeckue napamMeTpbl MOXKHO IIPOBEPATH C NOMOIIbI CUCTEMBI BCTPOEHHOM
TUArHOCTUKU?

6. Kakyro nH(popmanuio noayyaet BOJUTENIb C TOMOIIBI0 OOPTOBOTO KOMITbIOTEpa?

7. Kak Ha3bpIBarOTCS MPUOOPHI JIJIS1 U3MEPEHUS JTaBJICHUs?
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IIpakTuyeckas padora Nel4.Ikcniyaranus KOHTPOJIbHO-
U3MEPHUTEILHBIXIIPUOOPOB

KonTtponbsHO-m3MepuTenbHble TPUOOPH! B IPUHIIUIIE HE HYKJIAIOTCS B TEXHUYECKOM 00CITyKUBaHHH,
32 HCKIIOYEHUEM CIIMJOMETPOB, CHA0KEHHBIX MACJIEHKOM, M TMOKMMM Bajmamu. B MacneHke
CIHJIOMETPOB HeoOxonumo yepe3 Kaxabie 50-100 Teic.kM. mpoOera aBTOMOOUIIS, UM OAMH pa3 B TOJ,
3aJMBaTh 3-5 Kamelb Ba3eIMHOBOIO NMPUOOPHOro Macia. 3aMEeHYy CMa304yHOro MaTepuaia B TMOKHX
BaJlax PEKOMEHJYeTCsl MpPOM3BOAUTH dYepe3 Kaxkzaple 50-60 Teic.kM. mpobera aBToMoOwmisA. Jlns
TEXHUYECKOro 00CIyXKMBaHUS T'MOKHMH Bal BBIHUMAIOT M3 OOOJOYKM M INPOMBIBAIOT B KEPOCHHE.
3areM HAHOCAT HAHETO CIIOW CMAa3KH U BCTABIISIOT B 000I0UKY.

B npomecce skcmyaTanMu BO3MOXHBI - pa3iMuyHble HApyLIEHUs B paboOTe KOHTPOJBHO-
M3MEPUTENbHBIX TPpuO0poB. Hanbosee BeposATHOW NPUUMHON OTKA30B MOTYT OBITH CpaOaThHIBAaHHS
TEPMOOHMMETAJUINYECKOIO WM IEpPEeropaHus IUIaBKOTO MPEAOXPaHUTENsS B pPE3ysbTaTe KOPOTKOIO
3aMbIKaHuA. ECITM MeX1y BBIBOJIaMH CTOPEBILETO MPEAOXPAHUTENS BKIIOYUTH KOHTPOJIBHYIO JIAMITY,
TO B Cllyyae KOPOTKOI'O 3aMbIKaHUSl OHA CBETUTCS MOJHBIM HakajoM. IlocienoBaTenbHO OTKIIOUast
noTpeOUTENN, HAXOIAT HEHCIpaBHBIN. Ecau mpemoxpaHHWTeNb HCIpPaBHBIH, MECTO OOphIBA HIIYT
KOHTPOJILHOHM JIaMIIOM, OJIMH KOHELl KOTOPOW COEIUHSIOT C KOPILyCOM, a APYrod HOCJIEJ0BaTEIbHO
MEPEHOCAT K MECTaM COEAUHEHHIA.

CBuieTeNbCTBOM HEMCIIPABHOCTU yKa3aTellsd SIBISETCS OTCYTCTBUE €r0 peakluu Ha OTKIIIOUEHUE
nutanus. JlroOoi ykas3arenp Npu OTKIOYEHHOM IMTAHUU JIOJDKEH BO3BpAIaThCcs B HCXOAHOE
MIOJIOKEHHE.

Ecnu ykaszarenb mpu M3MEHEHUHM COCTOSHHS KOHTPOJMPYEMOH Cpeabl HaXOIUTHCS B HCXOJHOM
MIOJIO’KEHUH, BO3MOXKEH Takxe OOpbIB NIPOBO/A OT yKas3aTels K AaTuuky. [IpoBepky oOpbiBa mpoBoja
MIPOU3BOJIAT AEKTPOILYIIOM UJIM BOJIBTMETPOM, KOTOPBIM MPUCOEAUHSIOT MKy KOHIIOM IIPOBOJA CO
CTOPOHBI JaTYMKA U KOPITYCOM aBTOMOOMIIS. OTCYTCTBHE [TOKa3aHHsI BOJIBTMETPA CBUIETENILCTBYET 00
oOpBIBE MPOBOJIA.

Cucmema e6cmpoenHvix Oamuukog. BriepBble B OTEUYECTBEHHOM AaBTOMOOMJIECTPOCHUHU CHCTEMa
BCcTpoeHHBIX AaTuyukoB (CBJI) crana npumensTbes Ha aBToMo0miax BA3 —2105 u BA3-2108.

B xommiiext CBJI BxomsT:

- 12-nmonrocHbIN ITEKEPHBIN PA3bEM;

- ITaTYMK MOJO0XKEHUS KOJIEHUYaTOro Bajla JIBUraTes;

- TATYUK BBICOKOT'O HAIPSKEHUS;

- TATYUK OMOPHOTO IHJIMHIIPA;

- )KTYT IPOBOJIOB ISt KYMMYTHPOBAHHUS JATYMKOB U KOHTPOJIBHBIX

Touek.CucTeMa BCTPOEHHBIX ITaTYUKOB ITO3BOJISET ONPEACIIUTh:

- perynupyemoe HanpsKeHHE;

- HCIIPABHOCTH JMO/I0B BBIIPSMUTEIIS T€HEPATOPA;

- HanpsDKEHHE Ha KaTyIIKe 3KUTaHU-TIPU BKIIFOUSHHH 3aMKa 3)KUTaHUs ¥ TIPY BKITFOUEHUH CTapTepa;
- MaJICHUE HAIPSDKEHUS B KOHTAKTaX MpephIBaTeNs;

- YroJl 3aMKHYTOTO COCTOSIHHS B KOHTAaKTax TpEphIBATENsI — MPH KOHTPOJIBHBIX 3HAUYCHUSX

YaCTOTHIBPAILIEHHUS KOJICHYATOI 0 Bajia IBUTaTels;

- ACHHXPOHHOCTb UCKPOOOPa30BaHUs 10 [HJINHIPAM;

- YTOJI ONepEeKEHUS 3KUTAHUS TIPH KOHTPOJBHBIX 3HAYCHHUSX YAaCTOTHI BPAIICHUS KOJEHUYATOTO

BaJIa/IBUTaTes;

- MaJICHUE YaCTOTHI BPAIIEHUS IBUTATENS TPU OTKIIIOYEHUH LIUJIMHPOB;

- HalpshKeHHE aKKyMYJISITOpHOU OaTapeu — 0e3 Harpys3KH, o1 Harpy3Koi U MpH 3aTOPMOKEHHOM

cTapTepe.

Cucrema CBJl wucnonb3yercs Ha BCEX COBPEMEHHBIX MOJENSAX aBTOMOOWIEH U
IIOCTOSTHHOCOBEPILIEHCTBYETCSI.
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Ilanenu npubopos. Boautenio BO BpeMs ABIKEHHS HEOOXOIMMO HMMETh HH(POPMAIHMIO O pPEeXUME
IBWDKEHUSI M TEXHHYECKOM COCTOSSHUM aBTOMOOMWJIS, YTO OCYLIECTBISETCA C IOMOIIBI0 MaHEIH
pubOpOB.

[TpubopHas mnaHenb COBPEMEHHOIO JIEFKOBOI'O AaBTOMOOMIIS COIEPXKHUT OT 370 6 CTPErIOYHbIX
puOOPOB U OT 5 10 7 CBETOBBIX MHIMKATOPOB.

OJNEeKTPOHHBIE HWHAMKATOPHl MOTYT MPEJOCTaBIATh HHPOPMALMIO BOAUTENO B LUGDPOBOH,
rpaduueckoil wim TeKcToBoi Gopme. HeoOXoaumMo OTMETUTH, YTO 3JIEKTPOHHBIE MH(HOPMAIMOHHEBIE
YCTPOHCTBA NAIOTBOAUTENIO O0Jiee JOCTOBEPHBIE JaHHbIE. DTO CBA3aHO KaK C MOBBIIIEHUEM TOYHOCTH
npuOOpPOB, TaK U C HU(POBBIM MPEJOCTABICHUEM HH(OPMAIIHH.

OnHUM U3 JIEKTPOHHBIX YCTPOMCTB, MIMPOKO HMPUMEHSEMbIX Ha aBTOMOOWIISIX, ABIsETCS OOPTOBOM
KOMIIBIOTEP, KOTOPBII COCTOMT M3 YHUBEPCAIBHOTO OJI0Ka M OJIOKa yIpaBlIeHUs, TOIKIIOUEHHBIX K
CHCTEME 3JIEKTPO0OOPY10BaHHSI AaBTOMOOUIISL.

Bonpocsl 111 CAMOKOHTPOJIS

1. C kaxoii 1enbto Ha aBTOMOOMIIE IPUMEHSETCs OOPTOBask CUCTEMa KOHTPOJIS?

2. Kakue 1uarHocTudyeckue napaMeTpbl MOKHO ITPOBEPSITH ¢ HOMOIBIO CUCTEMBI BCTPOSHHOM
UAarHOCTUKH?

3. Kakyro nH(popManuio moayyaet BOJUTEIb C TOMOIIBI0 OOPTOBOTO KOMITbIOTEpa?

4. Kax Ha3pIBaroTCsl IpUOOPHI AJI U3MEPEHUS 1aBICHUS?

5. Kakue npuOopsl IpUMEHSIOTCS U1 KOHTPOJISL 3apsiIHOTO peskuma?

6. Kak Ha3pIBatoTCS MpUOOPHI 7151 M3MEPEHUSI CKOPOCTH JABIIKEHHSI aBTOMOOWIISI M YaCTOTHI
BPALLCHUSKOJICHYATOr 0 Bajla {BUTraTens?
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Tema 8: OcBeTuTtenbHbIE TPHOOPHI

IIpakTnyeckas padora NelS. CucreMbl ocBelieHUs

CoBpeMEHHBIE CUCTEMBI OCBEILIEHUS MOKHO Pa3JEIIUTh:

- [10 TUIIaM CBETOPACIIPEEIICHUS Ha €BPONEHCKYIO U aMEPUKAHCKYIO;

- 110 croco0am peanu3auy CUCTEMbI CBETOPACIIPEINICHUs Ha ABYX-U YeThIpEX(apHyIO CUCTEMY;

- 110 (popMe ONTHUECKUX IEMEHTOB Ha KPYIJIbIE U MIPSIMOYTOJIbHbIE.

EBporelickass 1 amepuKaHCKash CHUCTEMbI OCBELICHMsI PA3IMYHbl KaK IO CTPYKTYpE CO34aBacMOro
CBETOBOIO ITy4YKa, TaK U IO IPUHIMIIAM €ro (POPMUPOBAHMSL.

AMepHKaHCKasi CUCTeMa OCBELICHUS IIPEJCTaBIsIET co00i pasMerieHHe B (DOKAIbHOM IIOCKOCTH
napaboJIOUuAHOTO OTpakaTelass HUTH Hakajla JajnpHero cBera. HuTh Hakana OJMIKHEro cBeTa
pacrojaraeTcsi HECKOIbKO BbIme. biarogapss 3ToOMy OCh CBETOBOIO IIOTOKa OJIMKHETO CBETa
HaKJIOHEHa BHU3 M CMeIleHa B CTOPOHY K MpaBoi 0OOOYMHE JOpOrH, CBETOpacHpeieieHHe
ACUMMETPUYHO.

EBpomneiickas cucreMa OCBEIIEHUS! KOHCTPYKTUBHO BBIIOJIHEHA MHAYE: HUTh HAKaJIMBAHUSA JIaMIbl dap
YCTaHaBJIMUBAIOT B (POKyce OTpaxkaTess U OTPa)KCHHBIE JIy4H HAllpaBJIeHbl MapajuieabHo. OTpaxaresb
YCTaHABJIMBAIOT C HEKOTOPBIM HAKJIOHOM BHHM3 OTHOCHUTEIBHO BEPTUKAIbHON IUIOCKOCTH, YTOOBI
obecreunTh OCBEIIeHHE MOJO0THA aoporu. [lomydenue OnmkHero cBera (ap AOCTUTAETCA IyTEM
YCTQHOBKHM IO/ HUTBIO HaKaja OJM)KHETro CBETa, PaciioyoKEHHOM BbIIIE HUTH Hakaja JajlbHEro cBeTa
METAJIJINYECKOIO IIUTKA.

B eBpormeiickoil cucreme OCBeLIEHHs B peXUMe OJMIKHEro CBETa HCIIOJIb3YeTCs TOJIBKO 4YacTb
pabodeli MOBEPXHOCTH OTPasKaTEIIS.

JIByxdapHast cucremMa OCBEIIEHHs, HECMOTps Ha psjJ IPEUMYIIECTB, HUMEET CYIIECTBEHHbIN
HEJOCTaTOK — HEOOXOJMMOCTh COBMEUICHHMS B OJHOM ONTHYECKOM OJJIEMEHTE JABYX PEXKUMOB
palbOoThLUTO NPUBOAUT K YXYALICHUIO XapaKTEPUCTHK KakK JaJIbHEr0, TaKk U OJMXKHEro CBETa.

UYerbipexdapHas cucTeMa OCBEIIEHHS COCTOUT U3 4eThlpeX (ap, KOTOpble MOTYT OBITh
YCTaQHOBJICHBI TIONIAPHO KaK TOPU30HTAJIBLHO, TaK U BepTUKalbHO. HapyxkHble u BepxHue (apsl Bceraa
SIBJIAIOTCS IBYXPEKMMHBIMHU, @ BHYTPEHHHE U HIDKHUE (apbl 00€CIeuynBalOT TOJIBKO JAIbHHUM CBET.
ITpu BKITIOYEHNH albHETO CBETa paboTalOT BCe YEThIpe (aphl.

@oHapb OCBEIEHUSI JOPOTU MPU JIBUKEHUM 3aJHUM XOJOM AaBTOMAaTHYECKH BKIIIOYAETCS IpPH
BKJIFOUEHUU TEpeaadu 3aJHETO X0/1a, a CUTHAJI TOPMOKEHUS — ITPU HAKATUHM Ha TOPMO3HYIO MEJAlIb.

B coBpemMeHHBIX aBTOMOOMJISIX IIMPOKO HCIOJIB3YIOTCS OJIOK-(paphl, BKIIOYAIOIINE B CE€0s JIaMIIbl
OCHOBHOTI'O M rabapuTHOTO CBETa, COJIOKUPOBaHHBIE ¢ (POHApPEM yKaszaTessl I0BOpOTa.

B kadecTBe HCTOYHMKAa CBE€Ta B AaBTOMOOWJIBHBIX OCBETUTEIBHBIX MPUOOpPAX HCHOIB3YIOT
JNIEKTPUYECKUE JIaMIIbl HaKaJlMBaHUA. TpeOoBaHHMs K UX TMapamMerpaM U MPUMEHSEMOCTH
Hopmupyrorea 'OCT 2023.1-88.

KoHcTpykiuio, NpuUMEHSEMOCTh U CIOCOObI KOHTPOJISL JIaMIIBl  ONPEAENSIOT  CIeAYIOLINe
napamMeTpbl U XapaKTEPUCTUKU: KATETOPHUsl, TUIl JIaMIlbl, HOMMHAJIBHOE M PACUETHOE HaIPSKEHUS,
HOMHUHAJBbHOE M  NpEJIeibHblE  3HAYEHUs MOLIHOCTM M  CBETOBOIO  IIOTOKA,  CpPEIHss
MPOJIOKUTENIBHOCTh TOPEHMs], CBETOBasl OTJaya, TUII IIOKOJIsl, Macca, T€OMETPUUYECKUE KOOPAUHATHI
TMIOJIOKEHUS HUTEBOM CHCTEMBI OTHOCUTEIBHO 0a30BOM TJIOCKOCTH.

ABTOMOOWJIbHASL J1aMIa COCTOMT U3 KOJIObI, OAHOW WJIM JBYX HHUTEH Hakama, IIOKOJS C
dhokycupyrommm draaHIeM uin 6e3 Hero u BeIBO0B. Koba maMIibl mpencTaBisieT co00i CTEKITHHBIN
COCy/ MIAPOBHUIHOM, KAIUIEBUHOW, TPYIIEBUAHON WM IHIMHAPUYECKOW (OPMBI, B KOTOPOM
pa3MeIarTCsl HUTH HaKala.

HuTth Hakanma U3roTaBIMBaeTcsi U3 TOHKOM BOJIB(PPaMOBOI MPOBOJIOKH, CBUTOH B IIMIUHIPHYECKYIO
ciupanb. TemmepaTypa HUTH — 2300-2700°C. CoBpeMEHHbIE JIaMIIbl  3aMOJHAIOT CMECHIO
HMHEPTHBIX
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ra3oB: aproHa M a30Ta WM KPUIITOHA U KCEHOHA. JlamMmbl ¢ TaJIOTEHHBIM IUKIOM 3aIlOIHSIOTCA
WHEPTHBIM ra30M U JIOMOJTHUTEIHHO — HEOOJIBIIUM KOJIMYECTBOM NapoB Hojia 1k Opoma.

["ajoreHHbIe JIaMIbl OTIIMYAIOTCS OT OOBIYHBIX JIAMIT HAKAJTUBAHHUS MEHBIIMMHU pa3MepaMu KOJIObI
U TIOBBILICHHOW SPKOCTHIO HUTU HakaiduBaHHs. Tak Kak BoJb(ppaM HE OcCelaeT Ha IMOBEPXHOCTH
KOJIOBI, OHA OCTAETCSI MPO3PAYHOI B TEUEHUE BCETO CPOKA CIYXKOBI JTaMITBI.

Ha aBTomoOunsix mapku BMW ucnonb3yroTcss HOBbIC JIaMmibl dap — pa3psaHble, KOTOpbIe B 2,5
pasa sipye TaJOTeHHBIX JIaMM. DTH JIaMIIbl MPEACTAaBIISAIOT COOOW MAaJCHBKYIO KBapIEBYIO KOJIOY
pa3MepoM C BUIIHEBYIO KOCTOUKYy. OHU HE cojJepKaT TPaJWLIMOHHONW HUTH HakaiduBaHus. B Hux
BOCIUIAMEHSETCS SIpKasi 3JIEKTpUUECKasl 1yra, BOSHUKAIOLIAs B CPEJIE METANINYECKUX [1apOB.

Bonpocs! 1J1s1 caMOKOHTPOJIsI

Kaxue npubopsl 0THOCATCS K TPUOOPaM HAPY>KHOT'O OCBEILIEHUSI aBTOMOOMIISA?
Kakue coBpeMeHHbIE CHCTEMBI OCBEIIEHUS BbI 3HacTeE?

Uem oTnMYarOTCs €BpoIeiicKas 1 aMeprUKaHCKasi CUCTEMbI OCBELICHUS?

Kakue dappl npuMeHSIIOTCSI B COBPEMEHHBIX CUCTEMaX OCBEILEHUs?

B yem oTiinume ranoreHHbIX Jami OT OOBIYHBIX JIaMIT HaKaJIUBaHUS?

Uto npeacTaBisioT coO0i pa3psaIHbIE JaMIIbl U B YEM UX TPEUMYILECTBO?

S e
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IIpakTn4yeckas padora Nel6. [IpakTudeckoe BbINOJHEHHE Pa00T 0 TEXHHYECKOMY

o0cay:kuBanue u TP cucrembl ocBelenust

Heas. HayauTscs mpoBepsTh COCTOSIHUE IPUOOPOB OCBEIIECHUS, CBETOBOM M 3BYKOBOM
CHTHAJIN3ALUH, TPOBOJIKU; PETYIIMPOBATH CBETOBOW MOTOK FOJIOBHBIX M MPOTUBOTYMAaHHBIX (ap,
ANEKTPUYECKUE U THEBMATUYECKUE 3BYKOBBIE CUTHAJIBI, 3AMEHATD JaMIlbl B IpuOopax
ocsenienus, IIpoBepka cocTosinus NPpuOOPOB OCBEIIEHUs, CBETOBOI U 3BYKOBOii
CUTHAJIM3ALMU, IPOBOAKH

[IpoTpuTe HapyXHYIO MOBEPXHOCTH pacceuBaTeneil ap, moahapHUKOB U 3aJHUX (HOHAPEH,
OO0KOBBbIXyKa3areseil ToBopoToB. OCMOTpPUTE pacceuBaTeNd, IPU HATMYUU TPEIIMH 3aMEHUTE.
[TpoBephrTe UCTIPABHOCTH BCEX MPUOOPOB CHCTEM OCBEINCHUS, CBETOBOW M 3BYKOBOW CUTHAIU3AIIUU
IIPH PA3IUYHBIX MMOJIOKEHUSIX KOMOWHHUPOBAHHOTO IMEpeKovaTesiss cBeTa (MepeKirodaresib HMeeT
PYKOATKY/

(puc. 1) s GUKCUPOBAHHOTO BKIIIOUEHHUS CBeTa MOAGAPHUKOB U 3aJHUX radapuTHBIX (poHapel 4,
MEPEKITIOYEHNUs OJMKHETO U JalibHero cBeTa (ap 5, 6 ¢ 0IHOBpEMEHHBIM BKIIIOUSHHEM TO(papHUKOB
W3a/IHUX, rabapuTHBIX QoHapeil U 0JIHO He(PUKCUPOBAHHOE MOJIOKEHUE 3 Ui CUTHAIM3AlUN
JaTbHUM CBETOM TOJIOBHBIX (hap), mepeximrouaTens ykazareiaeld TOBOPOTOB, KHOIIKY 8 BKITIOYCHUS
MTHEBMATHUYECKOTr0, 3BYyKOBOT'O CHTHaJa, BKIIIOUEHHUs paboueil U CTOSHOYHOM CHCTEM TOPMO30B,
nepeiavyn 3a/IHETO X0/1a ¥ OJIOKUPOBKHU AuQdepeHInana.

VYbenureck B UCIIPAaBHOCTH BCEX KOHTPOJIBHBIX JIAMIT BKJIFOUEHUSMH BBIKJIIOUATENs TPUOOPOB.
[IpoBeppTe U MpH HEOOXOIUMOCTH MOATIHUTE KPETJICHUE BCEX MPUOOPOB CUCTEMBI, IIPOBEPHTE
COCTOSTHUE

COEIMHUTENIbHBIX KOJIOJOK U 3alIUTHBIX YeXJIOB. BHEIIHUM OCMOTPOM MPOBEPHTE COCTOSTHUE
U30JIALMUIIPOBOJOB. B HUX HE T0JKHO OBITh MOTEPTOCTEH, TPOBUCAHUS, HAJTUITAHUS KOMbEB TPSI3U
WIH JIbJA.

3aMeHa HeHCIIPaABHBIX JaMIl

I. F'onoBubie dappl. CHUMUTE JeKOpaTUBHBIN 000710k 1 (puc. 2) dapbl, BBIBEpHUTE BUHTHI 2
KperieHust 000/1Ka ONITHUECKOTO AJIEMEHTA, 3aTeM PEryIUPOBOYHBIE 3 1 CHUMHUTE ONTHYECKUI
aneMeHT.CHUMUTE NaTPOH, BHIHBTE MEPErOPEBILYIO JIAMITy C TOTEMHEBIIEH KOO0 1 yCTaHOBUTE
HOBYI0, cobepute dapy.
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Pucynox 2 — 3amena iaMIibl B TOJI0BHOM (ape.
I1. Moagapuuku. BeiBepuure BUHTHI 1 (puc. 3) KpeIuleHNs paccenBaTessl U CHUMUTE PACCEUBATEINb.
BeiHbTe HeucnpaBHble JaMIlbl (rabapuTHOTO OrHA 3 WM yKa3aTelel MOBOPOTOB 4) U yCTaHOBUTE

HOBBICIAMIIEL. Y CTAHOBUTE-Ha-MecTo paccclBaATCHL Y 3ABEPHHUTCBUHTEL:

Pucynok 3 - 3ameHa tamiibl B moiapHUKE.
I11. IIporuBoTymMaHHbIe papbl. BeiBepHuTe BUHTHI 1 (puc. 4) KpemieHus: ONTUYECKOTo dJeMEeHTa 2
Y CHUMHUTE ero. BeIHbTE HEMCIIPaBHYIO JIAaMITy U YCTaHOBUTE HOBYI0. CoOepUTE MPOTUBOTYMAHHYIO

dapy.

Pucynoxk 4 - 3aMeHa namIibl B IPOTUBOTYMaHHOH dape.
IV. bokoBble moBTOPHMTEJM MOBOPOTOB, (GoHapu aBrTOmoOe3na, 3aaHue ¢GoHapu, ¢oHapb
3aaHero xoxa. OTBEpHUTE BHUHTHI KPEIJICHUS paccEeMBaTeNll U CHUMUTE pacceuBarelb. BbiHbTE
HEUCIPABHYIO JIAaMITy UM YCTaHOBUTE HOBYIO. YCTaHOBUTE Ha MECTO pacceuBaTeib U 3aBEPHUTE

BHUHTEI.

Pucynox 5 — PerynupoBka cBeTa rojloBHBIX (ap.
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PerJII/IPOBRa CB€TAa IroJiIOBHBIX q)ap

IIpu HOpMaTbHOM JaBJICHUM BO3AyXa B IIMHAX YCTAHOBUTE HEIPYKEHbI aBTOMOOMIIb HA POBHYIO
TOPU30HTAJIBHYIO IUIOIIAKY IO/ IPSIMBIM YITIOM K 3KpaHy Ha pacctosHuu 10 M (puc. 5). Bkmrouute
OMKHUH CBET (ap M YCTAHOBHUTE X ONTHYECKUE 3JIEMEHTHI BUHTaMU 3 (puUC. 2) BEPTUKAIBHOTO U
TOPU30HTAJILHOTO PErYIMPOBAHUS TAK, YTOOBI TOPU3OHTAIbHASL OTPAHUYUTENbHAS JIUHUS
OCBELICHHOIOU
HEOCBEIIEHHOI0 yJYaCTKOM COBIajajia ¢ JiuHueil b — b, a HakJIoHHbIE OrpaHUYUTEIbHbIE
JMHUU,HATIPABJICHHBIC BBEPX M0A yriIoM 15 %, ucxoaunu us Touku «Py».

PeryanpoBka cBeTa NnpoTUBOTYMAaHHBIX (ap

Ha paccrostnum 5 M 0T aBTOMOOWIISL yCTAaHOBUTE SKpPaH U IMPOBEIUTE Ha HEM TOPU30HTAIBHYIO JIMHUIO,
KOTOpasi AOKHA OBITh HIKE JIMHUU BBICOTHI IEHTPOB (hap Ha 100 M. OTBepHUTE raiiky KperjaeHus
MIPOTHBOTYMAHHOH (apbl K KPOHIITEHHY, YCTAHOBUTE M 3aKpenuTe Gapy Tak, YTOObI BEPXHSS TPaHHLIA
CBETOBOTO MSATHA HA SKpaHE COBIajalia C TOPU3OHTAIBHON JIMHUEH.

KoHTpoJibHBbIE BOPOCHI
1. PaCCKa)KI/ITe, IIp KakoOM TCXHUYCCKOM 06CJIy)KI/IBaHI/II/I MMPOBEPAKOT COCTOAHUC U
PEryIHUPYIOT3BYKOBbIE CUTHAJIBI, CBET TOJIOBHBIX U IPOTUBOTYMAHHBIX (ap.

2. O0OBsICHUTE, KaKU€ CBETOBbIE MPUOOPHI BKIKOYAIOTCA MIPU IIEPBOM, BTOPOM, TPETHEM
M YETBEPTOM IMOJOKEHUSAX PYKOSITKH TNEPEKIoYaTesiss CBeTa KOMOMHHUPOBAHHOIO
MIEPEKIIIOYaTENSA
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Tema 9: [IpuGopbl CBETOBOI CUTHAJIM3ANUMN

IIpakTnueckas padora Nel7. Buabl cBeTOCUIHAJILHBIX NPUOOPOB

[To xapakrepy pabOThl 1 0COOEHHOCTSIM CBETOCUTHAJIbHBIE TPHOOPBI MOTYT OBITH pa3/eiieHbl Ha JBE

KaTeropuu:

- C aKTMBHOH CBETOTEXHUYECKOH CUCTEMOM — (pOHAPU, UMEIOLINE CBOW MCTOUHUK CBETA;

- C IIaCCUBHOM CBETOTEXHUYECKOM cHCTeMOH. K HHM OTHOCAT CBETOBO3BpAILATENIM, HE HMMEIOIIUE
CBOET0 UCTOYHHMKA CBETAa W MOJAIOIIME CHTHAJI OTPaKEHHEM cBeTa (ap WIM JIPYTUX IMOCTOPOHHHUX
HUCTOYHUKOB CBETA.

AxTUBHBIE TIPUOOPHI B 3aBHCUMOCTH OT pPEKUMOB palOThl MOJApa3ACisIOTCS Ha (QoHapu
IPOAOJDKUTENBHOIO  JIEWCTBUS W KPaTKOBPEMEHHOro (CUTHal TOPMOXKEHUS M yKas3aTesu
IIOBOPOTOB),4TO ONpeAEseT KOHCTPYKLUIO U MaTepuall npubopa.

o yciaoBUsAM IPUMEHEHUS U CTETIEHU BUJIUMOCTH CBETOTEXHUYECKHUE PUOOPHI JEIATCS:

- Ha IpUOOPBI HOUHOTO MPUMEHEHUS (TOJIBKO ISl TBMYKEHUSI B TEMHOE BpeMsl CYTOK HJIM TIPHU IIJI0XOH
BUJMMOCTH) — rabapuTHbIE, KOHTYPHBIE OIl0O3HABATEIbHbIE, OOKOBBIE U CTOSIHOUHBIE OTHH;

- Ha TNpUOOpHl KPYIJIOCYTOYHOTO IMPUMEHEHHs — CHTHAJIbl TOPMOXEHHUS, yKa3zaTeld I0BOpOTa U
aBapuiiHas CUTHAJIM3ALIUS.

Jliia obGecrnieueHuss BUAMMOCTH NIPUOOPOB HOYHOTO MIPUMEHEHHUS J10CTaTOYHA HEOObIlask CUJla CBETA OT

2 npo 12kna, ocymectBisiemMas (oHApeM MPOCTON KOHCTPYKIHH. [[isi mpuOOpoOB KPYyrioCyTOYHOTO
MIPUMEHEHHUsI, BUJIUMOCTh KOTOPBIX JOJDKHA OBITh oOecrieueHa TakKe W B COJHEYHBIA JICHD,
HeobOxoauMma cuna csera okoiio 200-700k.

HpI/IHIII/Il'[I)I HOPMHUPOBAHUS OCHOBHBIX XaPAKTEPUCTUK CBETOCUTHAJIBbHBIX l'IpPIﬁOpOB

[IpyHIMIIBI HOPMUPOBAHUS OCHOBHBIX XapaKTEPUCTHK CBETOCHUTHAJIBHBIX MPHUOOPOB B OCHOBHOM

OTIpeJIeNIAeTCsl OCOOEHHOCTSMHU 3PEHHUS YeTIOBEKa.
OOmenpuHsTHIE LIBETA JJI1 HA3EMHBIX TPAHCIIOPTHBIX CPEACTB:
- Ul IEpeIHUX OTHEH - Oebli;

- 1151 3aJTHAX OTHEW — KPacHBIN.

Takum oOpa3oM, rabapuTHble 3aJHHE OTHH, 33JHHE CBETOBO3BpAIIATENM U CHUTHAJIBI TOPMOXKEHUS
BBITNIOJIHSIOTCS KPAacHOrO I[BETA, YTO NAeT OIIYUIEHHs ILIBETa IMOYTHU JO0 HYJIEBOM HMHTEHCUBHOCTH;
XOPOILIYIO Pa3IYUMOCTb NMEePUPEPUIECKUM 3pEHHEM; TOCTATOYHYIO MPOHUIIAEMOCTh CKBO3b TyMaH U
IBIMKY; XOPOULIYIO Pa3IMYUMOCTh Ha (hOHE JPYrux OrHei U ciadyro MOABEP>KEHHOCTh MEIIAloIUM
s dexTam; yCTOWUMBYIO YyBCTBUTEIBHOCTh YEJIOBEKA K BOCHPUSATHIO IaHHOTO I[BETA.

Jliig nepeHuX rabapuTHBIX OTHEW U (oHapel 3aHero xo1a oOUEeNPUHSATHIM ABJIE€TCS OEIbIN LBET.
JUis MUTalOIKX yKa3aTesiel TOBOpOTa yCTAaHOBJIEH OpaH)KeBbIN 1BeT. 11 BceX OOKOBBIX OTHEH BO
BCEXCTpaHax MCIOJIb3yeTCsl OPAaHKEBBIN I[BET.

Jl511 0603HaYeHHS MPEUMYILECTBEHHOTO MPOoe3/a ONEPAaTUBHBIX MAIIUH (TI0KAPHBIX, MIJINLEHCKUX,
CKOpOI1 MOMOIIIM) MPUMEHSETCS] MUTAIOLIUI OTOHb CUHETO I[BETA.

Pa3merienue cBeTOBBIX MPUOOPOB IO BBHICOTE U UX YCTAHOBKA HAJ YPOBHEM JOPOXKHOTO MOJIOTHA,
paccTosinue oT 60KOBOH IJIOCKOCTH, IIBET MPUOOPA TaK)Ke PEryiaMeHTUPYETCs IpaBUIaMHU.

I'abapuTHbBIE OTHU

['aGaputHble OTHU TmpelHa3HA4YeHbl JUIsi O0O3HAUYEHHs TabapUTHBIX pPa3MEPOB TPAHCIOPTHOTO
CpeAcTBa B HOYHOE BpeMsS CYTOK WJIM TpU IUIOXOW BUAMMOCTU. B 00s3aTenbHBI KOMIUIEKT
CBETOCHUTHAJIbHBIXTIPUOOPOB /IJIs1 BCEX JIETKOBBIX aBTOMOOMIIEH BKIIFOUEHBI JIBA MEPEIHUX rabapUTHBIX
OrHsi 6eJI0ro IBeTa M J1Ba 3aJHUX OTHS KPAacHOTO IIBeTa. YUUThIBas (YHKIMOHAIBHOE Ha3HAYEHUE, UX
YCTaHABJIMBAIOT MAaKCUMAJIBHO PA3HECEHHBIMHU APYT OT Apyra I10 KpasM TPAaHCHOPTHOI'O CPEACTBA.
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Pexxum pal®oThl Ta0apuTHBIX OTHEH — MPONOIDKUTENbHBIA. s aBTOMOOWiIeW mmuHON Oonee 6
METpPOB U TATauel ¢ MpUIIeTIaMy U MOJIyIpULIeaMH, KPOME MEPEUUCIICHHBIX BBIIIE 0053aTENbHbBIX IS
BCEX TPAHCHOPTHBIX CPEIACTB TabapUTHBIX OTHEH MpPeIyCMOTPEHbl TaKkKe TradapuTHBIE OTHH
OpaHXEBOro 1[BeTa, NyOIupyomre O0OKOBbIE CBETOBO3BPAILIATEIH.

MuHuMasnbHast IUCTAHIMUS BUAMMOCTH CUTHAJIBHBIX OTHEH HE JTOJKHA OBITh MEHEE
100M.OTHOCUTENBHO pa3MeIIEeHUS TA0APUTHBIX OTHEH YCTaHABIMBAIOTCS CIICAYIONINE
HOPMBI:

- MUHUMAJIbHas BBICOTA pa3MelleHus - 350mm;

- MakcUMaJlbHas BbIcoTa pazMereHus — 1500mm;

- MMHMMAJIbHOE PAcCTOSTHUE MEXAY NMapHbIMH mpudopamu no mupuHe —600mMm (s
ManorabaputabixaBToMoomieit 400mMm);

- paccTosiHue 10 TUIOCKOCTH O0KoBOrO rabapura - He 6oaee 400mm.

CurHaJjbl TOPMOKEHUS

CurHasnsl TOPMOXKEHUS IpeIHA3HAueHbl AJS MPEIyNpeKACHUs APYIMX YYaCTHUKOB JBMDKEHHUS O
3aMEJUICHUHM XOJa WJIM OCTaHOBKM aBTOMOOWIsA. B o00s3arenbHBbI KOMILJIEKT CBETOCUTHAIBbHBIX
npuOOpOB Ui BCEX TPAHCIOPTHBIX CPEACTB BXOAAT JBa CUTHAla TOPMOXEHHs KpPacHOTO IIBETa,
yCTaHaBJIMBaEMble C3a/ld. DTU CUTHAJIbl JOJDKHBI ObITh XOPOIIO BUJIHBI JHEM NP SIPKOM COJIHEYHOM
ceete. Cuila cBeTa /Il HUX YCTAHABJIMBAETCS BBILIE, YEM y CUTHAJIOB HOYHOTO NMPUMEHEHMS, & €ClIU
y4ecTb, YTO IpPU HOYHOM JIBHXKEHHMM OoJiblllasg CHJIa CBETAa OKAa3bIBAeT ClIersllee ACHCTBUS Ha
BOJUTENICH JPYruX aBTOMOOWIICH, TO WX MAaKCHUMAaJbHYI0 CHIIy CBETa OTPAaHHYHBAIOT, JHOO
UCHOJB3YIOT JBYXPEXKUMHYIO CXEMY UX paOOThl. pa3MElIeHUEe CUTHAJIIOB TOPMOXKEHUSI HAa aBTOMOOMIIe
AQHAJIOTHYHO Pa3MEIEHUIO TabapuTHBIX (oHApeH.

Huskoe pacrnonioxxeHne npuOOpoB BHEIIHEW CUTHAIM3ALMKM B CIy4yae IJIOTHOTO M MHTEHCHUBHOTO
TPAHCHOPTHOI'O IIOTOKA MPEMNSATCTBYET IOJydyeHUs HMHPOpPMalUUd O MaHeBpe (TOPMOXKEHHUN)
yAAJE€HHBIX TPAHCIOPTHBIX CPEJCTB, KOTOPHIE 3arOPOXKEHBI OT HETO COCETHUMHU aBTOMOOWIISIMH, YTO
YMEHBIIIAeT 3arac BPEeMEHH Il IPUHATHUS IPAaBUWIBHOTO PEIeHUs: 00 U3MEHEHUH PeXHUMa JBHKEHHUSL.
[ToaToMy, ycTaHaBIMBAIOT IOMOJHUTENbHBIE (IyOJMPYIONINE) CUTHAJIbl TOPMOXKEHHUS, HalpUMep, B
CaJIOHE HETIOCPEACTBEHHO 3a 3aIHUM CTEKJIOM.

Yka3zaTesiu NOBOPOTA U UX OOKOBbIE MOBTOPUTEIH

OO0s3aTenbHbIl KOMIJIEKT CBETOCHTHAJIBHBIX MNPUOOPOB JUIsl BCEX TPAHCIOPTHBIX CPEACTB B
HaCTOdIIee BpeMsl BKJIIOYAET B ce0s JBa MEpPEeIHUX U JIBAa 3aJHUX MUTaIOLUIUX yKas3aTels MOBOpPOTa.
[IpaBunamMu mpeanuchIBaeTCA TAaKKe YCTAaHOBKA JIOMOJHHUTEIBHBIX YKazaTeslel MOBOPOTa — OOKOBBIX
MOBTOpUTENIEH YyKa3aTenss IOBOpOTa Ha OOKOBBIX CTOPOHax KpbUIbEB, KaOWHBI WM Ky30Ba
aBTOMOOMIIS.

B EBpone opaHxkeBbld IBET MNPHUHAT JUISI BCEX MMIAOIIMX yKa3zaTeled IOBOpPOTa, Kak
NEepeHUX H3aJHHUX, TaK U OOKOBBIX.

HopMmaTtuBHbIE XapakTepUCTUKH yKa3zaTenel MoBOopoTa U UX OOKOBBIX MOBTOPHUTENEH T€ )K€, UTO U Y
CUTHAJIOB TOPMO>KEHHS. YCHIEHHE pPaclO3HABa€MOCTH CBETOBOIO CUIHAJla TOBOPOTA JIOCTHIAETCs
YBEJIMUEHUEM CHJIBI  CBETa U MPOOJIECKOBBIM peXUMOM. YacToTa MUTaHMs yKa3aTells IOBOpOTa HE
MeHee 1-2 pasza B cexyHny. Cuna cBera mepeaHux ykasareneil nmoBopota 175-700kx, a 3amgHux 50-
200k a.Cuna cBeTa 3aHUX IBYXPEeKUMHBIX ykazarenei 175-700 xxa naem u 40-120x1 HOUBIO.
ABapwuiiHas curHaJIM3alys — BKJIIOYEHHE BCEX YCTAHOBJICHHBIX Ha aBTOMOOMIIE yKa3aTeel MoBOpoTa.

Bonpocel 111 CaMOKOHTPOJIA
UTo BXOJIUT B KOMIUIEKT IPUOOPOB CBETOBOW CUTHAIU3ALUU?

2. Kaxkue JOITIOJIHUTCIIbHBIC HpI/I60pLI CBETOBOH CI/IFHaJ'II/I3aI_II/II/IHpI/IMCH}IIOTC}I?

3.

Kaxkue 1Beta npuHSTHI A5 pa3InYHBIX IPUOOPOB CBETOBOWCUTHAIMU3AIMN?
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IIpakTuyeckasi padora Nel8. KoHCTpyKIIUM CBETOCUTHAJIBbHBIX IPUOOPOB.

B coBpeMeHHBIX TPaHCHOPTHBIX CPEACTBAaX O0s3aTeNbHBIC CHUTHAJIbHBIE OFHM Yalle BCEro
BBITOJIHSAIOTCS B BUJIE CEKIIHA, 00bETMHEHHBIX B OJIOKU MEpEIHEro U 3a1Hero GoHapei, pexxe — B BUze
OT/EIBbHBIX KOHCTPYKIHH (OOKOBBIE TOBTOPUTENH yKa3aTeNe MOBOPOTOB U T.I1.).

[lepennue QoHapu BKIIOYAIOT MEpeJHHE TaOapUTHBIE OTHU W TEpPEeJHHE YKa3aTeld IOBOPOTOB.
®onapp ykaszarelsi TOBOPOTOB BCTPAUBACTCS OTACIBHON CeKnuei B 610K — ¢apy.

3agaue (hoHApH BKIIOYAIOT B ceOs rabapuTHBIC OTHHU, YKa3aTeld MOBOPOTOB, CUTHAJIBI TOPMOKEHUS,
CBETOBO3BpAIIATENIN, a TakKe (OHApH OCBEIIEHHs HOMEPHOrO 3HaKa W CHTHAJBI 3aJHET0 XO[a,
KOTOpBIE, KaK MpaBmiia 00BEAUHSAIOTCS B OJHOM KOPITYCE B BUIE OTACIBHBIX CEKLIUH.

boxoBbie MoOBTOpHUTENM YKa3zaTeJeld MOBOPOTAa 00sA3aTeNbHBI Ul aBTOMOOWIEH miMHOW Ooinee 6
METPOB U JJIsi aBTOMOOWIJIEH C TMpUIENaMyd U TOJIyHpuIenaMu. BOKOBBIE MOBTOPUTENH YKazaTelei
MIOBOPOTA MOTYT OBITh YCTAHOBJICHBI HA BCEX aBTOMOOMIISX.

@®oHapu OCBEUICHHWS HOMEPHOI'O 3HAKa YCTAaHABIMBAIOTCS HAa BceX aBTOMOOWIsiX. HomepHoil 3Hak
OCBEIL[ACTCS OTHUM WU IByMs ()OHAPSIMH.

CaeToBO3BpamaTe/Iu

CBeToBO3BpallaTeId — 3T MACCUBHBIE CBETOCUTHANBHBIE MPHOOPHI ¢ BO3BPATHO-OTPAKAIOIIUMU
ONITUYECKUMU 3yieMeHTaMu. CBETOBO3BpAIaTeNy MpeaIHa3HaueHbl Ui 0003HAYEHUSI TPAHCIOPTHOTO
CpEICTBa, CTOSIIEro Ha AOPOre ¢ MOTralmeHHbIMUA (JOHAPSIMU B TEMHOE BPEMsI CYTOK, U TIPEICTABIISIIOT
ocoOble OTpaXkaTen, y KOTOPHIX HAMpaBICHUS OTPAKECHHBIX Jydeld NPAaKTUYECKH COBIAJAIOT C
nagaromumMu. [IpudeM 3To CBOMCTBO COXpaHsieTcs B Mpejenax Npyu U3MEHEHUH yria MaJeHus Jyden +
20°. CBeToBO3BpalaTel Pa3MEMIAIOTCS 110 GOKaM 3a/Heil YacTH aBTOMOOMIISA M OTPAXKAIOT cBET (ap
MPUOTIDKAIOIIETOCs C3ai JPYroro TPAaHCHOPTHOIO CpeiacTBa. MCmonb3yroTcs Takxke MepeaHue
CBETOBO3BpAIIATENIH, a OONBIIONW IJIMHE aBTOOYCOB WJIM TPY30BBIX aBTOMOOWIIEH PEKOMEHIYeTCs
IIPUMEHSATH CBETOBO3BpAILlATeNI U HAa OOKOBBIX CTOPOHAX KYy30Ba.
3amHEe CBETOBO3BpAIATENIM BBIMOJHAIOTCS KPACHOTO IIBETa, OOKOBBIE — OPAH)KEBOTO, MEPEIHHE —
OecIBETHBIE.

Haubonee 3pekTUBHBIM SBISETCSI KYOMUECKUN CBETOBO3BpAILlaTeNlb, COCTOSIIUN U3 TPEXTPaHHbIX
staeex ¢ yrmom Mexkay rparsvi 90°. OnTHUeCKHit MeMEHT CBETOBO3BPAIIATEs IPEACTABISET COOOM
TUTACTMACCOBYIO JIETAIb HA 00PAaTHOW CTOPOHE KOTOPOH MMEIOTCS TpeXrpaHHbIe KyOHMUECKUE SYCUKH.
CaetoBble J1yur OT (hap BXOJAT B ONTUUYECKHM 3JIEMEHT ¢ HapYXHOM IJIaJKOW CTOPOHBI U, IPETepIeB
MOJTHOE BHYTPEHHEE MPEJIOMIICHHE OT TpaHel siueiiku, BO3BPAIAIOTCS 0OpaTHO.

Bonpocel 111 CaMOKOHTPOJIA

Kakwue 1iBeta mpuHATHI U1 pa3IMuHbIX TPUOOPOB CBETOBOM CUTHAIM3ALINN?
KakoBa MUHUMaIbHAs TUCTAHIUS BUIUMOCTH rabapuTHBIX OTHEH?

Kakyro gacToTy Muranus 10JkHbl MMETH yKa3aTeln TOBOpoTa?

Yro Takoe cBETOBO3BpaIaTeNn?

Kakoe ycTpoiicTBo nMeeT KyOu4yecKuil CBETOBO3BpAIlaTeb?

A
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Tema 10: Cucrema BKJIIOUYEHHUS U IKCIIYaTALMS CBETOTEXHNYECKHUX MPUOOPOB

IIpakTuyeckas padora Nel9. CxeMbl BKJIIOYEHHUS] OCBETUTEIbHBIX IPHOOPOB H
CBETOBOM CHTHAJIM3ALMH.

Ha aBromMOOMIAX, Kak NpaBWIO, MPUMEHSETCS OIHOIPOBOIHAS CXEMa 3JIEKTPOOOOpPYIOBaHMUS.
OTpunarenbHblii BBIBOJ HMCTOYHHKOB INUTAHUS M YaCTU IMOTPEOUTENCH COEAMHSACTCS C «Maccoi»
aBTOMOOWIISA, KOTOpasi BBINOJIHSACT (YHKIMIO BTOPOro mMpoBoja. Jlisi coenHEHnsT MPOBOJOB MEXIY
co0OH, a Takke [UId TMOJCOCTUHEHUS NPUOOPOB HIEKTPOOOOPYIOBAaHUS MPOBOJA CHAOKEHBI
mrekepamu. B Mecrax coenmMHEHMI My4YKOB IPOBOIOB HITEKEPHl YCTAHABIMBAIOTCS B KOJOIKH U
3alIMIIEHBl OT KOPPO3MM M MEXaHWYECKHX MOBPESKICHUN PE3MHOBBIMU dYexiamu. llpu MoHTaxe
ANIEKTPONIPOBOJKM Ha IITEKEPhl HAHOCHTCS 3alIUTHBIA CMa304HBIH MaTepuan. CXembl BKIIOUCHHS
CUCTEMBbI OCBELIEHUS U €€ AJIIEMEHTOB MPUBEIEHBI HA pUCYHKaX 1 u 2.
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Pucynok 1. Cxema BKJIIOUEHHS HapyKHOTO ocBelleHus apromoouneit BA3-2108 u BA3-21099i: / —
BBIKJIIOYATENb MOIKANOTHOM JIaMIIbl; 2 — JIaMIIbl ra0apuTHBIX OTHEN B OJOK-(apax; 3 — MOHTaXHbBIN
0J710K; 4 — TepeMbIUKH; 5 — CHUTHaJIbHAs JamIia; 6 — BBIKJIIOYATelNb 3Q)KUT'aHUs; 7— BBIKJIIOYATENb
OCBEIICHUS TPUOOPOB; 8§ — MEPEKII0YATENb CTOSHOYHOTO OCBEIICHUS; 9 — KOMOUHAIMS PUOOPOB ¢
IIMTaMHU OCBELIEHUs MPUOOPOB (clieBa) M KOHTPOJIBHOM JaMITOi Hapy>KHOTO OcBelleHus (crnpasa); 10
—IepEeKII0YaTe b HAPYKHOTO OCBELEHUS; // — JaMIibl rabapUTHBIX OTHEH B 3aJHUX (oHapsx; 12 —
(oHapH OCBELIEHNU HOMEPHOTO 3HaKa
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Pucynox 2. Cxema BKJIIOYEHMs yKas3aTeJedl MOBOPOTa M aBapUMHON CUTHANIM3AaLMU aBTOMOOMIICH
BA3- 2108 u BA3-21099i: / — nammibel yka3artenei moBopota B 010k-¢apax; 2 — OOKOBBIC yKa3aTeln
MOBOPOTa; 3 — MOHTaXHBIH OJOK; 4 — pelie-peprIBaTeNb yKa3aTejel MoBOpOTa W aBapHHOM
CUTHQJINM3aLUKU; 5 — BBIKIIOUYATENb 3aXKUTaHUs; 6 — pejie 3aXWraHus; / — IepeKiroyaresb
yKazaTeJneil moBopoTa; 8— KoMOMHaNus NPUOOPOB C KOHTPOJIBHBIMHU JIAMIIAMHU yKa3aTellell ToBOpoTa
(cnmeBa) U aBapuiHON curHanM3aMu (Crpasa); 9 — BBIKJIIOYATENb aBapUWHON curHanuzanuu; /10 —
JaMIia yKasartesst IOBOpoTa 3aHero GpoHaps
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YerpoiicTBo M padoTa pesie-npepbiBaTe/iel yKkazaTeeil IoBOpoTa

Pene-npeppiBaTenh HCHOJB3YETCS B CBETOBOW CHUTHANM3AIMM aBTOMOOMJII B KOMIUIEKTE C
MepeKIoYaTeieM yKa3aTelel MOBOPOTOB, BBIKIIOYATEIEM aBAPUNHON CUTHAIM3alUuu U (POHApSIMU
yKazaresnel 1moBopoToB. JlJii rapaHTUPOBAHHOIO BOCHPUSTHUSI CBETOBOIO CHUTHAJIa 4acTOTAa MUTAHUS
yKazaTesel moBopoTa 0JpkHa ObITh 0T 60 10 120 MuH. .

B pene PC950-I1 umerorcs UCIONHUTENbHBIE 3JIEKTPOMAarHUTHBIE PEJie JUIsl YIPaBJICHUS PEXUMOM
paboTel curHanbHBIX Jamn. Pabora ykaszaTtenell MOBOpOTa KOHTPOJIMPYETCS CUTHAIU3aTOPOM
(Jtammoif), yCTaHOBJIEHHOM Ha IIKaje cOuaoMmeTpa. Pene-npepbiBaTeNd HMMEIOT BBIBOIBI U
MOAKJIIOYEHUSI CUTHAJIBHBIX JIAMIT yKa3aTelied moBopora npuiena. [Ipu neperopanuu ogHou n3 gami
yKaszaTeJei MoBOpOTa aBTOMOOMJIS MJIH TIPHIIENA MIePEeCcTaeT MUTaTh COOTBETCTBYIOIIAs KOHTPOJIbHAS
JamIa.

KoHcTpykiust pene-nipepbiBaTelis MO3BOJSET BKIIOYATh OJHOBPEMEHHO BCE yKa3aTelM IIOBOPOTA,
YTO COOTBETCTBYET BKJIFOUECHUIO aBapUITHOM CUTHAIN3aLNH.

Jlnst BKJIFOUEHUS pelle-TIpephiBaTelst B PEXUM pabOTHl yKaszaTells IOBOpOTa OIHOTO OopTta
HCIIONB3YETCs NepeKiIoyaTenb ykazarens nosopota 11149-01. nna BkiatoueHUs pexxuma aBapHilHOM
CUTHAJIM3allMi HCIOJb3yeTCS BBIKJIIOYATENIb aBAPUNHOW CUTHAJIM3ALMK, KOTOPBIM BKJIIOYAET BCE
¢dbonapu (nepeanue, 3aHUE U TpHUIIeTa), padOTarOIIUe CHHXPOHHO B MHUTAIOILIEM PEKUME HE3aBUCHUMO
OT MOJIOKEHUs NEepeKIroYaTess ykaszaTreined nmoBopora. OJIHOBPEMEHHO C yKa3aTelsiMH IOBOPOTOB
MHUTaeT jJamIla CUTHAJIM3aTopa, BCTPOEHHAs B PyUKY BBIKIHOYATEIIS.

Pene mnepexmrouenust Qap mpemaHA3HAYCHO U MNEPEKIIOYEHHUS JalbHEro M OJIMKHETO CBeTa
TOJIOBHBIX (pap U 7151 KPaTKOBPEMEHHOTO BKIIFOUEHHUS JaJIbHEro cBeTa dap.

KoHcTpykTuBHO pene mpeacraBisieT coOOH 3JIEKTPOMArHUTHOE pelieé C  OAHOM  IpYIION
MEPEKIIOYAOIINX KOHTAKTOB M C OJHOW Mapod HOPMaJIbHO PAa30MKHYTHIX KOHTAakKTOB. ['pymnma
MEPEKIIOYAIONIMX KOHTAKTOB MMEET [Ba HEIMOJBMKHBIX KOHTAaKTa M OJMUH IEPEKUIHONU C JBYMs
(UKCUpPOBaHHBIMU TOJIOKEHUAMU. DUKCAIUS MOJIOKEHUN MEPEKUJIHOT0 KOHTAKTa OCYIIECTBISETCS
MEXaHUUYECKON OJIOKHUPOBKOW, MPENyCMOTPEHHONM B KOHCTPYKIMM IEepeKiovaTens. YTpaBieHUue
paboToii pernie ocylecTBIsAeTCs NepeKIoYaTeNieM yKas3aTens oBOpOoTa U cBeTa ¢ap.

Bonpocel 111 CaMOKOHTPOJIA

1. Jlns yero mpegHa3HaueH pelie-MpephIiBaTelb yKazaTelen moBopora’?
2. Jns dero npeaHa3HAuYEHO perie mepexirodeHus dap?

3. Kakue pabots! npoBogstces npu TO-1 ocBeTUTENBHBIX TPUOOPOB?
4. Kakue pabots! npoBosaTcs npu TO-2 ocBeTuTeNnbHbIX MPHOOPOB?
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IIpakTnueckas padbora Ne2(. Texuuueckoe 00Cay:;KUBaHHUE
OCBETUTEJILHBIXIIPUOOPOB U MCIOJIb30BAHUE JIS ITOT0
o0opynoBaHue

[Ipu skcrutyaTauuy TpaHCIOPTHBIX CPEJACTB YXYALIAIOTCS TEXHUYECKHUE TTOKA3ATENN OCBETUTENIbHBIX
npubopoB. ITO O0OYCIOBIIEHO HapyIIEHHEM pEryJupoBOK ¢ap moxa JeiicTBueM BHOpanuy,
W3MEHEHHUEM J>KECTKOCTH IOJIBECKH, YXY/IIICHHEM CBETOTEXHMUYECKHUX XapaKTePUCTHK INPUOOPOB,
BBI3BAaHHOE 3arps3HEHUEM palboueil MOBEpXHOCTH OTpaxkaTeleld W paccenBaTeneil, aOpa3HBHBIM
M3HOCOM IOBEPXHOCTEM paccenBaTelsl, YMEHBUIEHUEM CBETOBOIO IOTOKAa MCTOYHHMKOB CBETA M3-3a
MaJIaHUSI HAIPSKEHUS B LIETU, BBI3BAHHOTO 3PO3MEH KOHTAKTOB. Y XYALICHUE IOKA3aTENIE CBETOBBIX
pruOOPOB MPUBOIUT K YBEITUUECHHUIO TOPOKHO-TPAHCIIOPTHBIX MPOUCIIECTBHIMA.

Jlnsi moBBIIEHUS O€30MAaCHOCTH ABIMKEHUS U 3(PQPEKTUBHOCTH pPAOOTHI TPAHCIOPTA MPUHSITHI
HOPMAaTUBHBIE JTOKYMEHTBI, YCTAaHABIUBAIOIIUE MEPUOJUYHOCTh U 00BeM paboT, BBINOIHIEMbIX MpU
exxeqaeBHOM oociyxuBannu (EO) u TO-1 cucrem ocBemenus u curHanuzanun. [Ipu EO npoBoauTcs
OUYHUCTKA (MOMKa) ¥ BU3YaJbHBII KOHTPOJIb MPUOOPOB.

[Tpu TO-1 BBIMONHSIOTCS Cleayromue padboThI:

- IPOBEPKA MPABUIBHOCTH YCTAHOBKU U PETYIUPOBKHU dap;

- MIPOBEpKa CHIIbI cBeTa ap U CBETOCUTHAJIBHBIX OTHEH;

- IIPOBEPKA COCTOSIHUS JIaMII, IPOBOJIOB, KOHTAKTOB, 3JIEMEHTOB
Kkperuienus. Bce nepeunciennbie paboThl IPOBOJAT 0€3 CHATHUS IPUOOPOB C
aBTOMOOMJIS.

I[Ipu TO-1 mpoBepsitOT COCTOSHUE M HAJEKHOCTh KPEIJICHHS MPOBOJOB CKOOAMH, OTCYTCTBUE
[IPOBUCAHUS, MOTEPTOCTEH, HAIMIIAHUE KOMBEB Ipsi3u WK Jbja. [Ipy HEOOXOAMMOCTH CIenyeT
3aKpENUTh AIEKTPOIPOBOJIKY, OUUCTUTh U U30JIMPOBATh IIOBPEKICHHBIE MECTA.

BusyanbHO NpoBEPSAIOT COCTOSIHME M HA/IEKHOCTh KPEIJICHUS! COEIMHUTENIbHBIX KOJIOJOK BKJIHOYATENS
«Macchbl», JNAaTYMKOB CIMJIOMETPA, TAXOMETPAa, COCAMHUTENBHBIX KOJONOK MEPEOHUX M 3aJHHUX
(donapei, naTuMKa BKIOYEHHUS] KOHTPOJIbHON JIaMITbl OJJIOKMPOBKH MEXOCEBOT0 AU depeHuana.

IIpu TO-2 npoBepseTcss COCTOSHUE U KPEIUIEHUE TEHEPATOPA U CTApTEPA, a TAKKE MOJCOCTUHEHHBIE K
HUM 3JIEKTPONIPOBOJIKH.

[lonoxenne u perynupoBka ¢ap aBTOMOOWIS MPHU SKCIUTyaTalldd 3aBUCAT OT TEXHUYECKOTO
COCTOSIHUS TIOJIBECKH, PACIIONIOKEHMSI U MacChl Ipy3a, COCTOSIHUS ILIMH, AAaBJIEHUS B HUX U MHOTOTO
JpyToro.

KoHTponupytoT U peryaupyroT ¢apbl ¢ MOMOLIbI0 HU3MEPUTEIBHOTO 3KpaHa MM CIEeHUATIbHBIX
ONITUYECKUX MTPUOOPOB — PETIIOCKOIIOB.

PerynupoBka ¢ap mo skpaHy HECMOTpPsI Ha MPOCTOTY MPHUCIOCOOIEHUI UMEET Psifi CYIIECTBEHHbIX
HE/IOCTAaTKOB: TpeOyeT 3aTeMHEHHOI0 IOMEUICHUs, 3HAYMTENIbHBIX IUIONIA/IeH, HMEeT HU3KYIO
TOYHOCTb ~ OpPUEHTAlUM  TPAHCHOPTHOIO  CPEICTBA  OTHOCUTENBHO  JKpaHa,  HU3KYIO
MIPOU3BOIUTENILHOCTh, HEOOXOIUMOCTh TPYJOEMKOI MepeopreHTallMi TPAHCIOPTHOTO CPeACTBA MpHU
KOHTpOJ€ CHJIbl cBeTa (oHapel. YCTpaHUTh NPUCYIIME STOMY METOAY HEIOCTaTKH YyIaeTcs
HCIOJIb30BAHUEM CIIEIIHATIBHBIX TPHOOPOB - PETIOCKOIOB.

Cuny cBeTa CBETOCUTHAJIBHBIX (DOHApPEH HM3MEPSAIOT CTaHJIAPTHBIMHU JIOKCMETPaMH WM C MOMOIIBIO
(doTodIeMEHTa U MUKpPOAMIIEpPMETpa.

Bonpocsl 111 CAMOKOHTPOJIS
1. Jlns yero npenHa3HadyeH pelie-IpepblBaTelb yKa3aTeael noBopora?
2. Jlas 9ero npeaHa3HAaYeHo pelie nepexnoueHus dap?
3. Kaxkue pa6ots! npoBogsrcs pu TO-1 ocBeTUTENBHBIX TPUOOPOB?
4. Kaxue pabotsl npoBojsatcs npu TO-2 ocBeTUTENbHBIX TPHOOPOB?
5. Kakumu criocobamu perynupyroT ¢hapbl aBToMoOuei?
6. Kakumu npubopaMu U3MEPSIOT CHITY CBETa OCBETUTEIHHBIX TPUOOPOB?
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Tema 11: 3ByKOBbI€ CHTHAJIBI, 3JIEKTPOABUIATEIH, CTEKJI00YMCTUTEH

IpakTnueckasi padora Ne21. DiiekTpryecKkue 3ByKOBbIe CHTHAJIM3ATOPbI, HX BU/BI,
Ha3HAYeHHe, YCTPOMCTBA 1 padoTa, TeXHHYECKOe 00CTy;KUBaHHE.

3BYKOBBIE CHUTHAJIM3ATOPHI MPEIHA3HAYCHBI JIJISI CBSI3U BOJUTENSI MOCPEIACTBOM CHTHAJIOB C JPYTUMHU
y4aCTHUKAMU JIBIDKEHUS C 1[ETbI0 OMOBEIICHUS. TaKKe OHM IMPUMEHSIOTCS 711 UH)OPMHUPOBAHUS
BOJUTENS O HEMOJaJAKax B pabodynx arperatax aBTOMOOWIISI MM €r0 YTOHEe. 3BYKOBBIE CHTHAJIN3ATOPBI
MOTYT OBITh 0€3pYIMOPHOTO THUIIA WM TOHAIBHBIC PYNOPHBIC. 3BYKOBBIE CHTHAIM3ATOPHI MO 3BYYAHUIO
MOAPA3ACIIAIOT Ha IIyMOBBIC M TOHAJIBHBIC, 10 YCTPONCTBY — Ha PYNOpPHBIE U OE3pYHOpPHBIE, IO POy
TOKa — Ha IOCTOSIHHOT'O U MEPEMEHHOTr0 ToKa. CUTHAIM3ATOPHI TAKKE JACNISATCS Ha 3JIEKTPUUECKUE
BHOpAIMOHHBIC U JICKTPOITHEBMATHYECKUE. Y POBEHBb 3BYKOBOTO JIABJICHUS JTOJDKEH ObITh 85-1257b.
Haubonee mmpoko pacmpoCTpaHEHBI AIEKTPUYECKHE BHOPAIIMOHHBIC 3BYKOBBIC CHUTHAIBI MaJION
momHocTH (40-60BT), 06nagaromiyie XopouuM 3By4aHUEM.
Cursanuzatopsl 3JI€KTPOMarHUTHbIE, BUOPAIIMOHHBIC, PYHIOPHbIE OTIUYAIOTCS APYT OT APyra TOJIBKO
TOHAJIBLHOCTEIO.

3BYKOBOH CHTHAJIM3aTOpP COCTOMT W3 KOpIyca B KOTOPOM pa3MelaeTcsl dJCKTPOMAarHUT B BHJIE
ceplieyHrKa ¢ 0OMOTKOM. BHYTpU 351eKTpOMarHuTa HaxoAUTCS SIKOPh C TPY3UKOM U TEKCTOJIUTOBOM
maiiboil. SIKopp >KEeCTKO MPHUKpPEIUieH CTep:KHeM K meMmOpaHe. B kopryce pacroyio)keH MOCTHUK C
MOJIBFKHBIM Y HETIOJBM)KHBIM KOHTaKTamu. [l yCWJICHHS 3BYKa WUMeEeTCsl cocTaBHOU auddy3op
(pymop), COCTOSIINIA U3 KOPIYCa M KPBIIIKH.
HauGonee xopolro mepeKkphIBalOT IIYM JOPOXKHOTO JIBHXKEHUS W CIIBIIIHBI B KaOMHE OOTOHSEMOTO
ABTOMOOWJISI CHTHAIM3aTOPbI, YaCTOTHBIN Jauamna3zoH KoTopbix 1800-35501 .

Texnunueckoe 00cTy’>KUBAHHE 3BYKOBBIX CHTHAIN3ATOPOB

[TpuunHO# 0TKa3a B paboTe CUCTEMbI 3BYKOBON CHUTHAIM3AIMU MOXKET ObITh HEMCIIPABHOCTH CAMOTO
CUTHAJIN3aToOpa, IE€peropaHue MpeAOXpaHUTENs, OOpbIB MM KOPOTKOE 3aMbIKaHHE B LEMAX
JIEKTPOCHAOKEHHUs, BBIXOJ W3 CTPOsl pesie WM BBIKIOYarensd. J[Is moucka HeucnpaBHOCTEH
UCIOJIb3YIOTTECTEP U KOHTPOJIBHYIO JIaMITy.

HeucnpaBHOCTH 3BYKOBBIX CUTHAJIM3aTOPOB M PeJie CUTHAIM3AaTOPOB NMPUBOJAAT K TOMY, UTO CUTHAJ

JTMOOHE 3BYUUT, TMOO 3BYUUT Cl1a00.
OxucneHre KOHTAKTOB IPEpbIBATENEd 3BYKOBBIX CHUTHAJIN3ATOPOB CHIKAET CHIy TOKa B LENHU
CUTHAJIN3aTOpa, a MHOTJA BBI3bIBAET MpeKpalleHue ero padotel. OKHUCIEeHNE KOHTAaKTOB YCUJIMBAETCS
IIpU 0OpBbIBE MCKPOTACSILEr0 PEe3UCTOpa, a TAK)KE HEUCHPABHOCTH KOHJAeHcaropa. s yaaneHus cios
OKCHJ/I0BHAJI0 3aYMCTUTh KOHTAKTHI IUTU(POBATbHON MIKYPKOH WM HaA(PUIEM U IPOLYTh BO31YXOM.

IIpn HapylmleHuMM pEryJupOBKH CHUTHAIU3aTOpa HW3MEHSAETCA CUIa, C KOTOPOM NPHKUMAIOTCS
KOHTAaKThl IpephIBaTEIs] U CHJIa TOKa B OOMOTKE, BCIEACTBHE YEro M3MEHSETCS MOIIHOCTH 3BYKA.
Kpome Toro, Ha 4acToTy M MOLIHOCTH 3BYKa CYILIECTBEHHO BJIMSIOT WU3MEHEHHUE PACCTOSHUSA MEXKIY
WTUPTOM U YNPYrou IIaCTUHOW MOJBMKHOTO KOHTAKTa, MEXIY CEPICYHUKOM M SKOPHKOM, MEXIY
TOPLIOM MITU(TA U YIPYTOUIIIAaCTUHOM.

OOpbIB OOMOTKM CHUTHAJIM3aTOpa MPOMCXOAUT 4Yalle BCEr0 M3-3a pas3pylleHUs Mallku B MecTax
KPETJICHUSIBBIBOI0B OOMOTKH.

3aMblKaHHE Ha KOPIYC H30JMPOBAHHOW IIACTHHBI IPEpBIBATENS NMPOUCXOAUT MPU Pa3pylLICHUH
TEKCTOJINTOBOM IUIACTUHBI, U30JIUPYIOLIEN YNPYTyH0 IUIACTUHY KPEIUIEHUS KOHTAaKTa IpepbIBATEIS.
[Ipn Takoil HeWCHPaBHOCTU JJIEKTpUYECKas LEeNb HE pa3MbIKaeTcs, SKOPEK MPHUTITUBAETCS K
CEpACYHHUKY CO LIEIYKOM, IPEPHIBAHUE LIENTN HE IPOUCXOANT U CUTHAJI HE 3BYUMT.

Tpeunbsl B MeMOpaHe SIBISIFOTCSI IPUYMHOM Jpebe3skamiero 3Byka. HeuwcnpaBHocTh ompenensercs
BU3YaJIbHO Tocie pa30opku. Eciau 3BYKOBOW CUTHANIM3aTOp HE 3BYYHUT HJIM 3BYYHT MPEPBIBUCTO,
HE0OXO0IMMO MPOBEPUTH UCIPABHOCTH 3JIEKTpUUecKol 1enu. [IpoBepKy Liemu curHaiza Ha4MHAIOT C
MPEJOXpaHUTEN. 3aTeM MPOBEPSAIOT MPOBOJA HA OOPHIB M HAJIEKHOCTb KPEIUICHUS] HAKOHEUHUKOB
IIPOBOZIOB HA KJIEMMax C IIOMOINBIO JIaMIbl. ECiIM B KpEIUICHMM HAKOHEYHHKOB IIPOBOAOB Ha
KJIeMMax
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Oy/eT MIoXoW KOHTaKT, TO MpHU BUOpalMu aBTOMOOWIIS HapylIaeTcsl IeNb CUTHAJA, YTO BBI3BIBACT
IIPEPBIBUCTOE 3BYy4YaHHWE CHUIHAIM3aTOpa. MCIpaBHOCTH CHTHaNIM3aTOpa NPOBEPSIIOT COCIUHEHUEM €ro
KJIEMMC BBIBOJJaMH aKKyMYJISITOPHOU OaTapeu.

HencnpaBHOCTH peJjie CHTHAJIM3aTOPOB

Obpvi6 0bmomKu pene TPUBOAMT K IIPEKPAILEHUIO paOOThI pejie U CUTHAIU3aTOPOB.

Oxucnenue KoHmakmog TPOUCXOTUT BCIEJACTBHE OCTAOJICHUS TMPYXHHBI SKOPbKa, a TaKKe IpH
OosbLION cuie Toka, norpednseMoi curHanamu. OKHCIEHHbIE KOHTAKTbI HEOOXOAMMO 3a4UCTHUTh
MEJIKO3EPHUCTONIUIN(HOBATEHON IIKYPKOM U MPOAYTH CKATHIM BO3LYXOM.

Csapusanue xoHmaxmog, BO3HHMKAIOILEE, KaK MPaBWIO, MPH OCIA0JIEHUM HATSHKEHUS HPYKUHBI
SIKOPBKQ,BbI3bIBAET OECIIPEPBIBHOE 3ByYaHUE CUTHAIIN3ATOPA.

Hapywenue pezynuposku pene BbI3bIBACT IPEKPAILCHUE 3BYYaHUs WX IIPEPBIBUCTHIN 3BYK CUTHAJIA.
Pecynuposka 36ykoevix cuenanusamopoe. llepen peryimpoBKOH 3ByKa HEOOXOIHUMO OCMOTPETH
COCTOSIHME KOHTAKTOB IIPEpBIBATENS M IPOU3BECTH 3aYMCTKY OKHCIIEHHOM NMOBEPXHOCTU KOHTAKTOB.
Mounocts 3Byka B curHanuzaropax C302-I" u C303-I" perynupyror BuHTOM. [Ipu 3TOM n3MmeHsiercs
paccTosiHuE MEXAY SKOPEM M HM30JIMPOBAHHOM OT KOpIlyca IUIACTUHOM KOHTakTa mpepsiBarens. C
YMEHBIIEHUEM PpAcCTOSHUS IpU MEHbIIEM MarHUTHOM IIOTOKe Mpou3oiaer Oonee ObIcTpoe
pa3MBIKaHUE KOHTAKTOB TpEphIBaTeNs. B pe3ynbpraTte yMEHBIIUTCS aMIUIUTYAa KojieOaHusi MeMOpaHsbl,
4TO U OyAeT NPUUMHOIN U3MEHEHHUS 3BYyKa.

B curnamuzaropax C303 u PC 503 3Byk perynupyroT raiikamu. [locTeneHHO OTBOpaumBarOT
KOHTpraiiky,a 3aTeM, Ha)kaB Ha KHOIIKY BKJIFOUEHHS CUTHAJIM3aTOpa, BPAIIalOT BTOPYIO TI'aiiKy B o0e
CTOPOHBI /10 CO- 3/IaHHsI HEOOXOAUMOTO 3BYyKa.

[locne 3aTskKKM KOHTprailku IIpOBEpSIOT 3BY4YaHHME CHUTHAJIW3aTopa U, €clid HeoOXO0auMo,

KOPPEKTUPYIOTPErYJIUPOBKY. 3BYK IIPOBEPSIOT U IIOCIIE YCTAHOBKH KPBILIKH.
Pecynuposka pene cucnanuzamopos. Jljia NpOBEPKU U PETYIUPOBKU pelie CUTHAIN3aTOPOB HYXKHO
CHATH KpBIIIKY, NMPOBEPUTh M NPHU HEOOXOJUMOCTH 3a4MCTUTh pabOyhe MOBEPXHOCTHU KOHTAKTOB.
3a3zop Mexay koHTakTamMu (oH gomwkeH ObiTh 0,4—0,7 MM) peryiaupyroT MOATHOAHUEM CTONKU
HETOJBI)KHOIO KOHTAaKTa, 3a30p MEXIy SKOpbKOM Hu cepaeyHukoMm (1,0—1,2 mm) perymupyrot
MOArMOAHNEM OTPaHUUUTEINS TOAbEeMa IKOPbKA.

JUis peryiavpoBKM BKJIIOYAIOT LIE€Nb M IUIABHBIM JBHKEHHEM IOJ3YHKa peocTara YBEIMYHMBAIOT
HanpspKeHHE B LenuM OOMOTKHM peJie 10 MOMEHTa 3aMbIKaHUs KOHTaKTOB. B MOMEHT 3aMbIKaHUA
BKJIIOUaeTCs jlamna. HanpsokeHue BKIOUYEHHs KOHTakToB pene (6—8B st 12-ponbTHON M 12—16B
JUis 24-BOJIBTHOM CHCTEM) pEryJIHpPYIOT H3MEHEHUEM HaTSDKEHUs NPYKUHBI IyTeM MOATHOaHUs
HIDKHETO KPOHUITEHHA €€ KPEIUIEHUS Ha KOPILYCE pelle CIENUAIbHON BUIIKOM.

Ecnu xoHTakThl 12-BONBTHOTO pele 3aMbIKAOTCS MPU HANpsUKEHUU MeHee 6 B, HaTskeHue npyKuHBI
ClIelyeT YyBeIWYUTh. ECIIM KOHTAKThI 3aMbIKaOTCs MTPH HalpsbkeHUH Oosee 8 B, HaTskeHue Npy>KUHBI
YMEHBIIIAIOT.

Pene curHamm3aTOpoB MOXKHO OTPETYIMpPOBATh, MOJAKIOYMB €ro OOMOTKY BHadaie K TpeM
aKKyMYJISITOpaM aKKyMYJISITOpHOUM Oatapen 6 B, a 3arem k detbipem akkymyssitopam 8 B. KoHTakTsr
JOJKHBI HaJIE)KHO 3aMBIKaThCsl IPU HANPSDKEHUH 8 B 1 HE OJKHBI 3aMBIKaThCS IIPU HANIPSDHKEHUH 6B.

Bonpocs! 17151 CAMOKOHTPOJISH

1. Kakue ObIBatOT 3BYKOBbIE CUTHATI3ATOPbI?

2. llepeuncnure HEMCIIPABHOCTH 3BYKOBBIX CHTHAIIN3ATOPOB.
3. IlepeuncinTe HEUCIPABHOCTU PEJIE CUTHATIM3ATOPOB.
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IIpakTnueckas padora Ne22. CTeKJI004YNCTUTEIDb ¢ IPUBOAOM, €r0 YCTPOHCTBO
upadoTa, HEUCIPABHOCTH JJIEKTPOABUTaATE el

CTeKII00YUCTHTENh MTPEIHA3HAUCH [T MEXaHHUECKON OYHMCTKH JIOOOBOTO CTEKJIa (BO MHOTHX MOJCIISX
JIETKOBBIX aBTOMOOMJICH U 33THETO CTEKJIAa) OT aTMOC(EPHBIX OCATKOB U IPSI3H.

[To Ty mprBO/Ia CTEKIIOOUUCTUTENHN JICIAT HA AJICKTPUUECKHE, BAKYYMHBIC H THEBMATHYCCKHUE.
DNEKTPUYECKUI CTEKIIOOYHCTUTENIh COCTOUT M3 3JIEKTPOJBUTATENS, YSPBIUYHOTO PEAYKTOpa
(OOBIYHOBBITIOITHEHHOTO B OJJHOM KOPITYCE C AJICKTPOJIBUTATEIIEM ), KPUBOIIIMITHOTO MEXaHU3Ma, CUCTEMbI
pBIYAroB UIIETOK.

DJEeKTPOJBUTATENIb CTCKIIOOYHCTUTENSI 4Yepe3 UYEPBSAYHBIA PEAYKTOpP TPUBOIUT BO BpalleHHE
KpPUBOIIIMII, KOTOPBI 4Yepe3 CUCTEeMY IPUBOJHBIX pPHIYarOB W TAT COOOIIAET pblyaraM IMIETOK
KayarenbHOe JBKeHHE. [1leTkr TOHKHBI mepeMenaThesi 0 CTEKITy IUIaBHO 03 TOJIYKOB C Ompese-
JICHHBIM yTJIOM pa3Maxa W CHJION mpuxatws K crekiy. [I[puMeHeHre Ha COBPEMEHHBIX aBTOMOOMIISX
cepouTATbHBIX TMEPETHUX CTEKOJ YCIOXKHSAET PadOTy CTEKIOOYUCTHTENS, TaK KaK CTaHOBUTCS
TPYOHO OOECTIECUUTh IUIOTHOE NPHWIETaHWE IMETOK K WX IMOBEPXHOCTH, TIOITOMY IIETKH
CTEKJIOOYHMCTUTEIICH BBITIOIHIIOT TMOKMMH M YBEIMYMBAKOT CHIY MPYXHUH, TPWKUMAIONIMX IIETKH.
'mOKOCTh IMIETOK TOCTUTACTCS YBEIWYCHHEM YHCIA KOPOMBICEN JepiKaTelsl MIETKA W MPHUIaHus
MPOQUITIO METKH ONITUMAIBHON (DOPMBI.

PaznuuHble KIMMAaTUYECKUE YCIOBUS M CKOPOCTHBIC PEXKHUMBI aBTOMOOWJISI OOYCIIOBJIMBAIOT
HEOOXOIMMOCTh HM3MEHEHHUS IPOU3BOJIUTEIBHOCTH CTEKIOOYHCTUTENs. [lo3TOMYy COBpeMEHHBIS
CTEKJIOOYHCTUTEIN UMCIOT PA3JIMYHBIC CKOPOCTH KaYaHHUS IETOK.

DapooYUCTUTEIH

JUis moBblIeHHs O€301IaCHOCTU JIBJKEHUS HA JIETKOBBIX aBTOMOOWJISIX IOCJIEAHMX BbIITYCKOB
YCTaHaBJIMBAIOT (PApOOUUCTUTEH, KOTOPbIE IPEeJHA3HAUCHBI ISl OUUCTKU CTEKOJ (ap OT IpsA3H, 4TO
MO3BOJISIET MOJ/IEPKUBaTh HOPMAJIBHOE CBETOPACHPEEICHNUE MPU JBUKEHUH aBTOMOOMIIS B TEMHOE
BpeMs CYTOK U HEOJIarONPUSATHBIX KIIMMATUHYECKUX YCIIOBHSX.

B Hacrosiiee BpeMs CyIIECTBYIOT JBa ClI0c00a OYMCTKH (ap: METOUHBIM U CTpyHHBIN. 11 ouncTKH
¢dap xpyrinoil ¢opmbl JocTaTodeH yroa KosneOaHus ImeTku 60°. ManorabapuTHble pPEIyKTOPHI,
MIpUMEHsIEMbIE B (PapOOYHCTUTENAX, HE UMEIOT YEpBSIYHOrO MexaHu3Ma. BwixonHOU Ban peaykropa,
napajyieNIbHbli  Bally JIBUTaTeNsl, MOJy4aeT KoJebaTelbHOe [BM)KEHHE OT MHOTOCTYIEHYaTOro
peAyKTOpa U JIBYX3BEHHOIO KPHUBOILWIIHO-IIATYHHOTO MEXaHW3Ma, COCTOSILEro U3 IIaTyHa H
ITOBOJIKA.

Jliist ipsiMOyToSibHOM (hapbl JOCTATOUYEH yroy KojiebaHuit 45°, 1 MOTOPEIYKTOp OYMCTKU Takux dap
MMEETOTHO3BEHHBIH KPUBOIIUITHBIA MEXaHU3M, COCTOSIIMNA U3 IIaTyHa U 3aKPEIIEHHOTO Ha OOKOBOM
MOBEP- XHOCTH Majblla, BXOJIALIET0 B IPOPE3b IIAaTYyHa.

KoH11ieBoi BBIKIIIOYATENb pa3pbIBAET LIEMb AIEKTPOCHAOKEHUS JIBUTaTeNsl, KOIa ero MTOK MMonaiaeT
B yIiIyOJieHHe Ha BBIXOAHOM 3yOuyaToM Kosiece. MHOTrHE MOTOPEIYKTOpBI CTEKJIOOUYMCTUTENEH He
MUMEIOT KPUBOIIMITHO-IIATYHHOTO MEXaHU3Ma, Y KOTOPBIX BpallleHHe SIKOps JBUraTels mpeodpasyercs
B KoJieOaTeIbHOE [IBM)KEHHE C IOMOUIbI0 PBIYAKHOrO MexaHu3Mma mietku. [lpuHuun neficTBus
CTpYHHOTO (papOOUUCTUTENS 3aKJIIOYAETCS B TOM, YTO YACTHUIIbI TPSI3U OTOMBAIOTCS CO CTEKIa (Gapsl U
CMBIBAIOTCSI BOJIOM, KOTOpas MOJAeTCs OT CIEHUAIbHOrO 3JIEKTPUYECKOro Hacoca uepe3 (OpCyHKY
oz OonbimM nasienueM (o0 0,3 MITa).

[IpeumymiecTBaMu TakOW OYUCTKU SIBISIETCS BbICOKas 3(PPEKTUBHOCTb U HAAECKHOCTH B paboTe,
BO3MOKHOCTh OYHCTKH (ap 1000i1 koHpurypanuu. OnHako HEOOXOJUMO HCIOIb30BATH MOITHBIN
AJIEKTPOHACOC BBICOKOTO JABJICHUSI U CPABHUTEIBHO OOJIBIIOE KOJTUYECTBO BOJIBI.

MoToHacoChl IPUMEHSIOTCS B CUCTEMax OMbIBaTeNell cTekos U (ap, B CTpYHHON OYMCTKE, CUCTEME
MepeKauyky KHUJAKOCTH, B oOorpeBaTrelbHOM cucreMe M T. I. MoToHacoc mpexacraBisieT co0oit
COEJMHEHUE B OIHY OOIIYI0 KOHCTPYKIHIO SJIEKTPOABMUIraTessi ¢ BO30YXJAEHHUEM OT MOCTOSHHBIX
MarHMTOB U >KHJIKOCTHOTO HAacoca.

Pesxum paboThl MOTOHACOCOB — KPaTKOBPEMEHHBIH MM OBTOPHO-KPAaTKOBPEMEHHBIH.
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JIEKTPOABHUIaTEe/IH

DNEeKTPONPHUBOBI HA aBTOMOOWISAX HAXOIUT Bce OoJbIIee MPUMEHEHHE B CBSI3U C IOBBIIICHHEM
TpeboBaHuil norpedurenei k koMpopTy B cajloHe. B mocienHee Bpemsi NOSBUIICS TEPMUH «I1OJHBIN
JJIEKTPOMAKeT», KOTOpBIH 0003HA4aeT, YTO B aBTOMOOWJE, KpOME pPacCHpOCTPaAHEHHBIX
CTEKJIOOUHUCTHUTENCH, oborpeBaTeneil W T. M., UMEETCA 3JIEKTPOCTEKIONOABEMHHUKH, IEHTpalbHAs
OJIOKMpPOBKA 3aMKOB, YCTPOWCTBO HM3MEHEHHUS MOJOXKEHUS CHACHUH, KOPPEKTOp MOJOXKEeHHS Qap,
3epKasia3afHero 0030pa ¢ EKTPOIIPUBOIOM.

C mnomouIpl0 3JEKTPOABUIATENEH NPUBOASTCS B JAECHCTBUE OTOIUTENbHBIE M BEHTUISILIMOHHBIE
YCTAHOBKH, CTEKJIO- M (apOOUYHCTUTENH, CTEKJIONOABeMHUMKM H T. 1. Ha aBromoOuau
YCTaHABJIMBAIOTCS KOJUIEKTOPHBIE 3JIEKTPOABUTATENN MOCTOSHHOIO TOKa MOIIHOCTRIO 6, 10, 16, 25,
40, 60, 90, 120, 150,

180, 250 Bt, u yactoro#t Bpamenus Basia 2000, 3000, 4000, 5000, 6000, 8000, 9000 u 10 000 mun"!
COOTBETCTBEHHO.

JIBUTaTEeNM C AIEKTPOMArHUTHBIM BO30YXICHHEM HMEIOT NapajlielIbHOEe, MOCIEI0BATEIbHOE WIIH
cMelIaHHOe BO30ykaeHue. PerynupoBaHue 4acTOThl BpAIIEHUS MX Bajda MOYKET OCYLIECTBISATHCS
BBEJICHHEM DE3NCTOpa B LENb BO3OYKICHHS WM SKOPS WIM TEPEKIIOYCHHEM B LENH OOMOTKH
BO30yxJeHus. PeBepcuBHBIE  JBHUrarend  CHaOXEHbl  JIByMs  OOMOTKaMHM  BO30Y)KICHMS.
OnexTpoaBuraresnmManoi MoHoCcT! (10 60 BT) BEIOMHAIOTCS IBYXIOIIOCHBIMU. DJIEKTPOABUTaTEIN
C DJIGKTPOMArHUTHBIM BO30YXIEHHEM IIOCTETIEHHO BBITECHSIOTCS  DIIEKTPOABHUTATEISIMH  C
BO30YKJIEHHEM OT ITOCTOSIHHBIX MarHUTOB.

[IpuMeHeHHEe TOCTOSHHBIX ~MarHUTOB  YIPOILAET KOHCTPYKLHMIO  3neKTpojsurarens. Ha
ANEKTPOABUTaTENSIX MaJOM MOIIHOCTH YCTAHABIMBAIOTCS MOJIIIMIHUKKA CKOJIbKeHus. KosuiekTopsl
M3TOTOBJISAIOTCS IITAMIIOBKOW M3 MEIHOM JICHTHI WK TPYOBI C MPOJIOJBHBIMU M1a3aMU HAa BHYTPEHHEH
MIOBEPXHOCTHU U ONPECCOBBIBAIOTCSA TJIACTMACCOM.

B aBTOMOOMJIBHBIX 3JIEKTPOABHUraTeNsX MCIOJIB3YIOTCS MarHUThl U3 rekcadeppura Oapus
nzotponHslie (6bN240, M6B1230)K) u anuzorponnsie (246A210, 185A220 u 14bA255). Ilocnennue
Tpu 1H(pel B 0003HAUEHHMM MAarHUTa YKa3bIBAalOT HAa BEIMYMHY €ro KOIPLUUTHUBHOM CHIIBI IO
HaMarHuyeHHocTd B KA/M. IlocTosiHHbIE MarHUTBI THUIOB 1 M 2 TNpPUMEHSIOTCS OOBIYHO B
JJIEKTPOABUIaTENSIX HAcOCOB OMBIBAaTENEH CTEKON M 3aJMBAIOTCS B IUIACTMACCOBBIM  KOpIIYC,
OCTaJbHbIE TUIIBI MArHUTOB MPUKPEILISIOTCS K KOPITYCY IUIACTUHYATHIMU CTAJIbHBIMU MIPYXKUHAMU WU
IIPUKJIEUBAIOTCSI.

B anextpoasurarensx NpUMEHSAIOTCS IIeTku Mapok MI, 96, 960, OI'S1. B nByXCKOpOCTHBIX
NEKTPOABUTaTENSIX MEXKAY JBYMsI OCHOBHBIMM IIETKAMH YCTaHABIMBAETCS TPETHSI.

YacroTa BpallleHus IEKTPOABUTATENS C BO30YKIEHUEM OT IMOCTOSHHBIX MarHUTOB 3aBUCUT OT YKCia
pabouux MPOBOJHUKOB OOMOTKH SIKOPS, 3aKIIOUEHHBIX MEXy IeTkaMu. [Ipu mogaye HanpskeHUs Ha
TPETHIO LIETKY YMCJIO0 TAKUX MPOBOJHUKOB YMEHbBILIAETCS U YACTOTA BPAIICHUSI IKOPS pacTeT.

JUid mosydeHuss HU3KOW 4acTOThI BPAIEHUsI UCIIOJIB3YETCSl JAOIOJHUTENBHBIA PE3UCTOP, KOTOPBIN
3aKperIsieTcs] BUHTOM C JIEBOM CTOPOHBI KOXyxa paauaTopa oronuTens. Pesucrop nmeer aBe
cnupanu: oaHy comnporusieHuem 0,23 Owm, Bropyro - 0,82 Om. Ilpu BKItOYEHMM B LI€NIb NMUTaHUS
ANEeKTpoABHUraTenss olOeux chnupayieil oOecreynBaeTcs IepBasi CKOPOCTh BpallleHUs JonacTeit
BEHTWIATOpa, €CIM BKIOYEHa cnupanb conporuBiaeHuem 0,23 Om - Bropas ckopocts. llpu
BKJIFOUEHUU 3JIEKTPOABHUraTesst 06e3 pe3ucTopa JIONAacTH BEHTWISATOpa BpallaeTcs ¢ MaKCHMalbHOMN
TpeTheit ckopocThio (4100 mua"").

HeucnpaBHOCTH 3JIEKTpOABHUIaTe e

OCHOBHBIMU ITPUYUHAMU HEUCITPABHOCTH 3JIEKTPOABUTATENS SIBISIOTCA:

3amvikanue niacmun Koi1eKmopa nulivio, 00pa3yroleics B pe3ynbTate UCTHUpaHus metok. [Ipu stom
SKOPb BpalllaeTcs ¢ MaJoi 4acTOTOW MIJIM BOOOIIE MepecTaeT BpalaThbCs.

3aedanue eana sikops B NONIIUIHUKAX U, B YACTHOCTH, 3ae0aHuUe Kpbllb4amKy B HACOCe
¢bapoomeiBarens.[Ipy 7TOM yMeHbIIaeTCs YacTOTa BpALCHUS SKOPS, a CHJIa TOKA B IIENH
ANEKTPOABHUraTENSI BO3PACTAETI0 3HAUCHMS, BHI3BIBAIOIIETO CpadaThIBaHUE IJIABKOTO MU
TEPMOOMMETAIITMUECKOTO TIPEIOXPAHUTENCH. Pa3pulé 6 aekmpuyecKkoll yenu 31eKmpoosueamens

BBI3BIBAET €ro BhIKIMIOUeHue. [1pu oOpbIBe 1enu KaTymKuoOMOTKH BO30YKACHUSI DJIEKTPOIBUTaTelNb
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pabotats He Oyzaer. B ciydae oOpbIBa OHOM KaTYIIKH SIKOPh
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ANIEKTPOABHUraTenss OyIeT Bpalatbcs TOJIBKO B OAHY CTOpPOHY IIpoBepsioT KaTymku OOMOTKH
BO30Yy’KAE€HUS Ha OOpBIB KOHTPOJIBHOW JIaMIION NP NMUTAaHUU OT aKKyMYJIATOPHOM Oaraped WM CEeTH
IIEPEMEHHOT0 TOKA.

Medsiceumrogoe 3amvikanue B KaTyILIKaX OIPENEIIAETCS N3MEPEHUEM COIIPOTUBIICHUS.

[Ipu 3amsikanuu obmomku AKOps HA cepOeyHUK SAKOPb Bpamartbcs He Oyner. IIpu oOpbiBe 0OMOTKH
SKOPSI PE3KO CHM)KAETCsI €ro 4acToTa BpallleHUs, WM OH OyzAeT Bpauarbcs HepaBHOMepHO. OOphHIB B
MEXBHUTKOBOE 3aMBIKAaHHE B CEKIHUSAX OOMOTKH SIKOpS OMPEICISIOT C MOMOIIBIO BOJBTMETpa MpPHU
MMUTaHUH OOMOTKHIIOCTOSTHHBIM TOKOM OT aKKyMYJIATOPHOM OaTapeu, niau Ha cteHae 5202,

IIposepka obmomku AKOPs. HA OOPbIE U MEHCEUMKOBOE 3AMBIKAHUE C NOMOWYbIO 80Ibmmempa. SIKopb
YCTaHaBJIMBAIOT B LIEHTP MPUCHOCOOJIEHUS, a Ha KOJJIEKTOP HAKJIAJbIBAlOT JABE IIETKHU, K KOTOPHIM
MOJIBOJIAT MPOBOJIA OT aKKyMYJSTOPHOM Oarapeu. [yii OorpaHWYeHHs CHIIBI TOKAa B IIETIb OOMOTKH
SKOpPS BKJIIOYAIOT PEOCTAT.

st onipenenieHus: 0OppIBa B 0OMOTKE SIKOPSl TIPOBOJ] OT OJHOM KJIEMMBI BOJITMETPA MPUCOCAHHSIOT
KOJHOM M3 LIETOK, a POBOJOM OT IPYTrOM KJIIEMMBI BOJIbTMETPA MOOYEPENIHO ITPUKACAKOTCS K
IJIACTUHAMKOJUIEKTOPa, HAUMHAsL OT TOM ILETKH, K KOTOPOM MPUCOEIUHEH ITPOBO/] OT IEPBOM KIEMMBbI
BosibTMETpa. Eciiu HeT oOpbiBa OOMOTKH SIKOpS, CTpesiKa BOJIBTMETPA HE OTKJIOHSETCS (HaIpsKeHHe
paBHO Hym0).Ecnu npu HasoxeHrH CBOOOAHOr0 POBO/Ia OT BOJILTMETPA HA CIIETYIOLLYIO TUNIACTUHY
CTpEJIKa BOJIBTMETPAOTKIOHUTCS, TO € 3TOW M IPEABIAYIIEH IIIaCTUHAMU KOJUIEKTOPAa COEIUHEHBI
KOHIIbI 000pBAaHHONCEKIUH.

Crpenka BoibTMETpa He OYJET TaKkKe OTKJIOHATHCS MPU HAJIOKEHUN IPOBOJHUKOB OT BOJIETMETpA Ha
KaX/bl€ JIB€ CMEXHbIC IJJACTUHBI KOJUIEKTOpAa J0 MOMEHTA HAJIOKEHUS MPOBOJHUKOB K TOM mape
CMEXHBIX IJIACTUH, K KOTOPOH NpUCOEAMHEHA CEeKIus, uMmermnas oOpeiB. B mocienHem cimyuae
OTKJIOHEHHE CTPEJIKH BOJBTMETpA OyAeT MakcUMallbHbIM. Yale Bcero oOpbslB OOMOTKHM BO3HMKAET B
MecTax MaiKu KOHIOB CEKIUH K IUIACTMHAM KOJUIEKTOpa, OOBIYHO 3TH IJIACTUHBI OKUCIIEHBI CHIIbHEE
npyrux. Takas HEUCHpaBHOCTh yCTpaHsieTcs OECKHUCIOTHOM MalKOM KOHLIOB CEKIMH K IJIaCTHHAM
KOJUIEKTOpA.

IIposepka 0OMOmMKU AKOPS HA MEICBUMKOB0E 3AMbIKAHUE U 3aMbIKAHUE Medcoy coOol Niacmun
KonIeKmopa.

JlaHHYIO0 TIPOBEPKY MPOBOSAT CIEAYIOIIMM 00pa3oM. YCTaHaBIMBAIOT CUIIY TOKa He Oosee 5 A, 4To
NPEJOTBPATUT TEIMJIOBOE pa3pylleHHe H3oamuu oOMoTkH. Ilo obOeum mapaiienbHbIM BETBSIM
OOMOTKM OyAeT MNpOXOAUTh TOK M B KaXKIOW HCIpaBHOW CeKUMHM OyIeT OJMHAKOBOE IaJIeHUE
HanpspkeHus. [IpoBOAHMKM OT BOJNBTMETpa MOOYEPENHO IPUKACAIOTCS K KaXAOW Hape CMEKHBIX
IUIACTUH KoiekTopa.llpyu oTcyTcTBUM MEXBUTKOBOTO 3aMbIKAHUS B CEKIMSIX OOMOTKH U 3aMbIKaHUS
MEXJIy coO0OM MJIacTUH KOJUIEKTOpa IOKa3aHMs BOJIbTMETpa OynyT OAMHAaKOBBIMH. B cmyuae
MEXBUTKOBOTO 3aMbIKaHUSl WJIM 3aMbIKaHUS IUIACTHMH KOJUJIEKTOpa IOKa3aHMsI BOJIBTMETpa OynyT
MEHBIIE, YEM Ha MCIPABHBIX CEKIMIX. 3aMBIKAHME CMEXHBIX IUIACTUH KOJUIEKTOpA YCTpPaHSAETCS
YAQJIEHUEM YTOJbHOM MBUIM C KOJUIEKTOPA ¥ NPOYMCTKON MAa30B MEXKAY IJIaCTUHAMU. MUKaHUT MEXAY
IUITACTUHAMM  KOJUIEKTOpa yriayosnstoT ¢pe3oil wmu HoxxkoBko Ha 0,5—0,8 MM HMXKE MOBEPXHOCTH
TJTACTHH.

Texnuueckoe obcnyscusanue snekmpoosucamernetl. ExxenHeBHO mepe BbIE3IOM TPOBEPSIIOT JAeHCTBHE

CTEKJIOOYUCTUTENEH, MPUOOPOB BEHTWISILIMY U JIPYTUX YCTPOUCTB € 3eKkTpoaBurarensimMu. OauH pa3 B
TOATPHU CE30HHOM OOCITYKHUBAaHUU 3JIEKTPOJBUTATENIN CHUMAIOT, pPa30UpaloT U MPOBEPSIOT COCTOSIHUE
00OMOTOK, KOJUIEKTOP, IIETOK M MOJMUIHUKOB. COCTOSIHME M30JSUH OOMOTOK U ILIETKOJAEp)KaTeei
IIPOBEPSIOT € MOMOILBIO JIaMITbI HanpsbkeHneM 220 B aHanoru4Ho npoBepke craprepa.
@®eTpoBble MIANHOBI MOAIIMIHUKOB IMPOMUTHIBAIOT TYpOMHHBIM MacjaoM. [IpoBepstoT MCIpPaBHOCTh
OOMOTKH AKOpS M OOMOTKM BO30YyXJIeHHUS. VIcpaBHOCTH 3JEKTPOJBUTATENS  MPOBEPSIOT
MOJIKJIFOUEHUEM €r0 B IIelb K aKKyMYJATOpPHOH Oarapee uepe3 MOCIeI0BAaTEIbHO BKIIOUEHHBIN
peocTar. 3aTeM U3MEPSIOTCUILY TOKa, MOTPEOIIIeMYIO AIIEKTPOABUraTeNIeM, U YaCTOTY BpallleHUs SIKOPS
Y CPaBHUBAIOT [10OKA3aTEIN CTEXHUYECKUMHU YCIOBUSIMH 3TOTO AJIEKTPOIBUTATEIs.

DnexTpoaBurareiab Hacoca papoombiBatTenst aBTomoomisa 'A3-3102 npoBepsitoT B cOope ¢ HACOCOM,
o Harpy3koi. Hacoc momkeH HarHeTath Boay B (papooMbIBaTeNb. DJIEKTPOJIBUTATENh BKIFOYAOT HA
BpeMs HeOomnee 3—35 ¢. Cuia ToKa B LIEMH JIEKTPOABUTATENS HEe To/bKHA mpeBbimaTh 40 A. Kianan B
(hapooMbIBaTesie JOKEH OTKPBIBATHCS MIPH TaBJICHUH 25 * 10*Ia.
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Bonpocsl 1711 CaAMOKOHTPOJISA

Kakue ObIBatOT CTEKIIO0UMCTUTENH?

Kakue Op1BaroT (hapbl oumcTuTenu’?

I'ne ncnonb3yercs 271EKTPONPUBO/ Ha aBBTOMOOUIIE?

Kakwue anekTposiBurareiy IpUMEHSFOTCS Ha aBTOMOOHIISX ?
INepeunciure OCHOBHBIE HEMCIIPABHOCTY JIEKTPOABUTATENEH.

SNk L=

Pacckaxxure 0 TeXHUYECKOM O0CITY’KUBaHUH MIEKTPOABUTaTENEH.
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Tema 12: Cucrema ynpasJjieHHsi JKOHOMA3epoM NPUHYINUTETHLHOI0 X0JI0CTOI0 X0/1a

IpakTnueckas padora Ne23. YcTpoicTBO M 00CIy:KHUBAHUE CHCTEMbI
aBTOMATHYECKOI0 YIIPaBJeHHs IKOHOMAI3epOM NMPUHYIUTEJIHHOI0 X0J0CTOI0 X0/1a

Oco0eHHOCTH pe;KUMA MPUHYTUTETHLHOT0 X0JI0CTOr0 X012 IBUT aTeIs

[Ipu ABM>KEHUH aBTOMOOWIIS 3HAUMTEIBHOE BpEMS 3aHMMAET PEXUM MPUHYIUTEIBHOTO XOJIOCTOrO
X071a,KOT/1a KOJICHYAThIi BaJl IBUTATEINS BPALIACTCS 3a CYET KWHETHYECKOW SYHEpruy aBTOMOOWIIS. DTOT
PEeXUM HAOMIOIaeTCsl, HAPUMED, TPU JIBMXKEHHUH aBTOMOOUJISI ¢ BBICOKOM CKOPOCTBIO MPHU BKIIOUEHHOM
nepenade HOTITYIIEHHOH Me1any YIpaBIeHUs IPOCCEIbHOM 3aCIIOHKOM, T. €. KOT/Aa ABUraTesbh paboTaeTt
B TOPMO3HOM pexXMMe. DKOHOMa3ep NpuHyAUTeIbHOro Xoiocroro xona (DI1XX) npeanasHadeH amis
MIpEeKpallleHus] MoJauyd TOIUIMBA B JBUTATEIb HA PEKUME MPUHYIUTENBHOrO Xoioctoro xona. OH
o0ecrnieunBaeT CHUKEHUE Pacxo/ia TOIMBa Ha 2—3 % U CHI)KEHHUE BEIOpOca TOKCHUHBIX BetecTB ¢ O
Ha 15-30%.

Pexxum npunyautensHoro xonocroro xona B XX omnpexnensercs cienyomuM 00pa3oM: 4acToTa
BpAIlllCHHUs KOJICHYaTOr0 Baja JBHUTATeNs JOJDKHA OBITh OOJBIIE YacTOTBHI, COOTBETCTBYIOIICH
XO0JIOCTOMY XOJ1Y, APOCCENbHAs 3aCIOHKA I0JKHA OBITh 3aKphITA.

B OIIXX aBromoOuneit wmapku «3WJI» mnpekpaimieHue mnojaud TOIUIMBA OCYLIECTBISETCS
ANEKTPOMArHUTHBIMU KJIallaHAMU, YCTAHOBIIEHHBIMHM B KaHalaXx XOJOCTOro xojaa kapOroparopa. Ha
JIETKOBBIX aBTOMOOWJISIX JUIsI TPEKpaIIeHUsl TMOAayd TOIUTUBA UCIIONB3YIOTCS JIBa KJIAIlaHa.
OnuH 13 HUX BaKyyMHBIH, YCTaHABIMBAETCS B KaHAJE XOJOCTOrO X0Ja, APYroll — 3JEKTPOMATrHUTHBIM
HAXOJUTCA B MarucTpajiv, COSAUHSIIONEH BITYCKHOU KOJJIEKTOP ¢ MEeMOpaHHON KaMepoil BaKyyMHOTO
KJIalaHa.

DNEeKTPOHHBIN OJI0K

yIIpaBICHUS
K3 H——f WK
= .
R Gl T
2 p— N |

pucyHok 1. ®ynknuonansHas cxema II1XX

Ha pucynke 1 npuBenena gpynkiuonansHas cxema II1XX apromoouns BA3 2108.

WNudopmanus o yactoTe BpalleHUs] KOJIEHYATOrO Bajia ABUTaTeNsl CHUMAETCS C KIIeMMbI « K» KaTylmiku
3axxuranus K3 W mogaercst Ha BXOJ YaCTOTHOTO Kommaparopa YK 351eKTpOHHOro OJ0Ka YIpaBJiIeHHUS.
[Ipn yvacToTe BpaleHHs KOJIEHYATOro Bajla JBUTaTensl HUXKe mopora cpabaTteiBanus YK Ha ero
BbIX0JIe (pOpPMHUpPYETCS CUTHAI BBICOKOTO YPOBHSA, a IPU BBICOKOW YAacCTOTE BpallleHHs] — CHUTHAJ
HU3KOrO ypoBHs. CurHan ¢ Beixoga YK mojaeTcst Ha MEPBBIN BXOJ JIOTHUECKOTO dyieMeHTa « M/ ».
JlaTuuk /{ ONOXKEeHUs JPOCCENbHOM 3aCIOHKH — KOHTAKTHOTO THMA. Ero KOHTaKT NpU OTMYIIEHHON
JPOCCENIbHOM 3aCJIOHKE COeNMHSAETCS € «Maccoil» aBromMoOmis. OH CBsS3aH CO BTOPHIM BXOAOM
JIOTUYECKOTO JIEMEHTA

«HMJIN», gepe3 pezuctop R ¢ uctouHukoMm nurtanus «+Up. CurHan Ha BTOPOM BXOJI€ JIOTUYECKOTO
anemeHTa « /Iy Gyner uMeTh BBICOKUI YPOBEHb, KOT/Ia KOHTAKT JaTYUKa OTCOEIUHEH OT «MacChl»
aBTOMOOWJIS, M HU3KUH YPOBEHb, KOI'Jla KOHTAKT JaTyuKa /[ MOAKIIOYEH K «Macce» aBTomoomisa. Ha
BBIXO/JI€ JIOTUYECKOTO 3eMeHTa « /1M » GpopMupyeTcs BEICOKOE HaPsHKEHHE (COOTBETCTBYIOIIETO Ha-
HpPsDKEHUIO OOPTOBOM CETH), €M XOTs Obl Ha OAMH M3 €ro BXOJOB IMOAAETCS CUTHAJ BBICOKOTO
YPOBHH,
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KOTOpOE TMOoJaeTcsi Ha 0OOMOTKY 3JIEKTPOMarHuTHOro kinanana IMK. BriroueHHOe COCTOSIHUE KianaHa
obecreynBaeT OTKPHITHE KaHalla X0JIOCTOTO X0/a KapOroparopa.

Takum 00pa3oM, Ha peKUME MPUHYAUTEIHLHOTO X0JIOCTOrO X0/1a JAPOCCENIbHAs 3aCIOHKA 3aKphITa U
Ha BTOPOM BXOJI JIOTUYECKOTO AJIeMeHTa « /./[/» nofgaercss CUTHaI HU3KOTO YPOBHS.

CocTosiHHE 3JIEKTPOMArHUTHOIO KJIallaHa B 3TOM Cily4ae OyJIeT ONpelessIThCsl YPOBHEM BBIXOJHOTO
curHasia YK, T. e. Ipy 4acTOTe BpallleHUs1 KOJIEHYATOro Bajla ABUraTells BhIIIE Opora cpabaThIBaHUs
YK »reKTpOMarHuTHBIN Ki1anaH OyaeT 00ecTOYeH M TOIUIMBO MOJaBaThes He Oy/eT, a MPH CHIKECHUN
4acTOThl HMXE mopora cpabarbiBanuss YK nojava TomiuBa Bo300HOBUTCA. Ecim ke apoccenbHast
3acioOHKa OYyJeT OTKPbhITa, YTO COOTBETCTBYET HArpy30UYHOMY DPEXKHUMY JBUTATEINS, TOILIUBO OyaeT
II0/1aBAThCS HE3aBUCHMO OT 4aCTOTHI BPALLEHUS KOJIEHYATOrO BaJla.

CucreMbl aBTOMATHYECKOI'0 YIIPABJIeHHS IKOHOMAIi3epOM NPUHY/IUTEIbHOI0 X0J0CTOI0 X0/1a

[Ipu nBuxxeHuu B ropoze 10 1/4 Bcero BpeMeHHU ABUTATENb pabOTaeT B peXUME MPUHYIUTEIBHOTO
XO0JIOCTOTO XOJa. OJTO TMPOUCXOAUT TMPU TOPMOKEHUHU JBUTATEIEM, TEPEKIIOYCHUN Tepeaad,
JIBUKCHUM aBTOMOOWII HakaToM W T. A. B 3ToM pexume apoccenbHas 3acjioHKa KapOropartopa
3aKpbITa (Ieaab YOpaBJIEHUS JPOCCENbHON 3aCIIOHKOM IMOJIHOCTBbIO OTIYIIEHA), YAaCTOTa BpPALICHUS
KOJIEHYATOTr'0 BaJla JBUraTENIs PEBBIIIAET YACTOTY BPAIICHUS €r0 CAMOCTOSATEIBHOIO X0JIOCTOrO X0/a.

Ha npunyauTenbsHOM X0JI0CTOM X0y KOJIEHUAThIM Bajl ABUTATENS BPAIIAETCA 3a CUET KUHETUYECKOU
SHEPTUU aBTOMOOUIIS. ABTOMOOWIIL JBIIKETCS C BKJIIOUEHHOH Mepenayeil v OTIYIICHHOH Menanbio
YIIPABJICHUS APOCCEIBHON 3aCIIOHKOM, MO3TOMY JBHUTATENIb PACXOAYET TOIUIMBO, HE BBIITOIHSA
M0JIE3HOM paboThl. B pekrMe MpUHYIUTEIHHOTO X0J0CTOrO X0a OT JBUTATeNs He TpeOyeTcs oTaaua
MOIIIHOCTH, a CTOPAHUE TOPIOYEH CMECH NMPUBOAMUT TOJBKO K 3arpsA3HCHHUIO OKpYXKarolleu cpeasl. B
pe3ynbraTte OBICTPOrO 3aKpPBITHS JAPOCCETBHONM 3aclIOHKM TOpYas CMech Iepeo0oramiaercs Hu
TOKCUYHOCTH OTPAOOTABIINX ra30B YBEITUYUBACTCS.

JlJisg cHUXKEeHHs pacxofa TOIUIMBA, YMEHbBIIEHUS! TOKCHYHOCTA OTPA0OTABIINX ra30B HAa IPY30BBIX U
JIETKOBBIX aBTOMOOWISIX TMPUMEHSIOT DJIEKTPOHHBIE CHCTEMBl aBTOMATHYECKOTO YIpPaBJICHUS
SKOHOMaM3epoM MpUHYAUTeNnbHOTO Xxosoctoro xoxa (CHAYOIIIXX), koTopas mnpeaHazHAuyeHA AJis
MpEeKpalieHus NoJa4y TOMIMBA B PEKUME TPUHYAUTEIBHOTO X0JIOCTOI0 X014,

Crpykrypa cxembl CAYIIIXX noka3aHa Ha pUcyHKe 2.

PexxuM nprHYIMTENIBHOIO XO0JIOCTOr0 XOAa OTJIMYAIOT JBa IIPU3HAKA: YAaCTOTA BPAILLEHUS KOJIEHYATOrO
Bajia IBUraTess OOJbIlle YaCTOThI B PEXKHME XOJIOCTOTO XOJa; IPOCCENbHAs 3aclOoHKa KapOroparopa
3aKpbITA.

JlaTauk 9acToThl
Brok ynpasnennst | DJIeKTPOMarHUTHBIHM JBurarens BpaLICHHs
OIIXX KOJICHYATOTO Baja
KJIanaH
JlaTuuk
ITOJIOKCHU A

Pucynok 2. CrpykrypHnas cxema CAVIIXX

B kadecTBe 1aTYNKOB TOJOKESHHUS APOCCEIBHOM 3aCITIOHKH HCIIONB3YETCSI MUKPOBBIKITIOYATEb.
CAVYOIIIXX pabotaer cnenyroumm odpazom. s onpeaeneHus pexuma NpUHYAUTEIbHOTO
XOJIOCTOTOXO/a CIYXaT AATYMKH YaCTOTHI BPAIICHUS KOJEHYATOTO Baja JBUTATENS W TIOJOXKCHUS
npoccenbHoi3acnonku. MH(popMaliys o yacToTe BpallleHHs KOJIEHYaTOro Bajla HOCTYMAET B OJIOK
ynpasnenus DIIXX ckaTyuiku 3akuranus (¢ nepBUYHON 0OMOTKH). JlaTYNKOM MOJIOKEHUS
JPOCCENBbHOM 3aCIIOHKH SIBIIICTCSIMUKPOIIEPEKITIOUaTeNb Ha KapOtopaTope.

Ecmu npoccenpHast 3acIOHKa OTKPBITA, KOHTAaKTHIMUKPOTIEPEKITIOYaTeNs 3aMKHYTHI. [Ipu 3akpbITOi
JPOCCEIbHOM 3aCIIOHKE €r0 KOHTAKThl PA30MKHYTHI.

IIpy BO3HMKHOBEHMM peXHMMa HMPUHYIUTEIBHOIO XOJOCTOro Xo0Ja (eEMy B pa3HbIX ABHUraTessax
COOTBETCTBYIOT Pa3JIMYHbIC 3HAYCHMS YAcCTOTHI BPAIICHUS KOJEHYATOrO Bajia JBUTATENS M 3aKpPBITHS
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JPOCCENbHOM 3aCIIOHKHM) JJIEKTPOHHBIA OJIOK BBIJACT YHPABJSIOIIMNA CUTHAI Ha 3aKpbITHE
JNIEKTPOMAarHUTHOTO WJIM ITHEBMOXJIEKTPOMATHUTHOrO KianaHa. IIpu sTOM mojada TomamBa uepes
CUCTEMY XOJOCTOro Xxoza mpepeiBaercsa. [locne OxkoHUaHMSA pexMMa IPUHYAUTEIBHOIO XOJIOCTOrO
X0J1a, KOTrJa IMPOUCXOIUT OTKPBITHE JPOCCEIBHON 3aCIOHKH, M YaCTOTa BPALICHHS KOJEHYATOIO BaJa
JIBUTATENsl YBEIMYMBACTCS 3a CYET Pa0OThl TJIABHOW JO3MPYIOIIEH CHCTEMBI KapOrooparopa, Npu
JNOCTH)KEHUM OIPEAEICHHOM 4YacTOThl BpPALIEHUs KOJIEHYATOro Bajla 3JIEKTPOHHBIM OJIOK BbAAET
YIPaBJIAIOIUNA CUTHAJI HA JIEKTPOMArHUTHBIN Kianad. HauumHaeTcs mojgada ToluiMBa 4epe3 CUCTEMY
XO0JIOCTOrO X0/1a KapOroparopa.

Pucynok 3. bnok ynpasnenusl02.3761

Ha pucynke 3 moxazan Onok ympasieHuss 1102.3761, koTOpbIil BBHINOJIHEH Ha TMEYaTHOW IjIarte,

Pacro0KeHHOW BHYTPH IJIACTMACCOBOTO Kopmyca. [[ist oXjaxk/1eHus: CUJI0OBOrO TPAaH3UCTOPA K HEMY

MPUMBIKAET IIACTUHA-TEIIOOTBO/I.

[ITexepHas KOJIOJIKA BBIMOJTHEHA 3a0/HO C KPBIIIKOM OJ0OKa, MMEIOIIeH IIeCTh Ma30B Ui MPoXoa

LITEKEPOB.

Bomnpocs! 1151 caMOKOHTPOJISt

1. Jnstyero nperHa3HaYeH SKOHOMAN3ep MPUHYAUTEIBHOTO XOJIOCTOr0 X0/1a ABUTATeNs?

2. Ilepeuncnure JOCTOMHCTBA 3KOHOMai3epa NPUHYUTEIHLHOIO XOJIOCTOrO X0/1a IBUTATelIs.

3. Uro BXOAUT B CTPYKTYPHYIO CXEMY CHUCTEMbl aBTOMAaTHYECKOIO YIPABIICHUS
AKOHOMaI3epOMITPUHYAUTENBHOTO X0JIOCTOT0 XOa IBUTATENs?
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IIpakTuyeckas padora Ne24. YcrpoiicTBO M 00CIy;KMBAHHE CHCTEMA MOXAYH
TOILIMBAC 3JIEKTPOHHBIM YIIPABJICHHEM.

KapOroparopbl ¢ 371eKTPOHHBIM yIIPpaBJIeHHEM

[Ipumepom anekTpoHHOTO KapOroparopa siBisiercs cuctema «Ecotronicy» (puc. 1) — ycTpoicTBO
COXPAaHSIIOIIEe CTEXHMOMETPUUYECKUI cocTaB paboueii cMmecu (kodddumment n3bbiTka Bo3ayxa X= 1).
Cucrema «Ecotronic» obecriednBaeT ONTHMAIbHBIII COCTAB CMECH HA pEeXUMax Iycka M IPOrpeBa
JIBUTATEIIs, OTKJIOYAeT TMOJadyy TOIUIMBA HAa NPUHYIUTEIBHOM XOJOCTOM XOIy, MOJACPKUBACT
3aJIaHHYIO YaCTOTY BpallE€HUs KOJEHYATOro Bajla IBUraTelisd B PEKUME XO0JIOCTOro X0/1a.

Cuctema «Ecotronic» oOecreuyuBaeT COTJIaCOBaHHOE YIPABJICHUE JPOCCEIbHON W BO3IYIIHOM
3acimoHkamu. Tak, NMpU IMycKe JIBUTATeNss YCTAHOBOYHOE YCTPOWCTBO MPHUOTKPBHIBACT IPOCCEIbHYIO
3aCJIOHKY Ha yroJl Yap, IPU KOTOPOM OOECTIEYMBACTCS MAaKCUMAIbHOE 3HAUCHHE YaCTOTHI BPAIICHUS B
peXUME XOJOCTOro Xoja. BosmymiHas 3acioHKa 3aKphIBAeTCs /IO IOJIOKEHUS, 00eCreyrBaroIIero
XOJOJHBIN Tyck apuratens. [locnme mycka aBurarens ApocceibHas 3acIOHKa aBTOMAaTHYECKU yCTa-
HAaBJIMBACTCS B TOJIOKEHHUE, KOTOPOE 3aBUCUT OT TEMIIepaTyphl oxJaxaaromei kuakoctu. [lo mepe
MpOrpeBa clrelnraIbHble YCTPOICTBA MOCTENEHHO 3aKPBIBAIOT APOCCEIbHYIO 3aCJIOHKY U OTKPBIBAIOT
BO3IYLLIHYIO.

7

\

il

7

Pucynok 1 KapbOropatrop ¢ 5IeKTpoHHBIM ympaBieHHeM cuctembl «Ecotronic»: / —
TPEXKOMITOHEHTHBIN KaTaMTHYECKUM HeWTpanmu3aTop; 2 — JaT4MK Kuciopozaa; 3, 4 — JaT4MKu
TEMIIepaTypbl OXJIAKJAIOMIEH )KUJIKOCTH U MOJIOKEHUS IPOCCEIbHON 3aCJIOHKH COOTBETCTBEHHO; 5 —
MPUBOJ] BO3AYITHOW 3aCIOHKH; 6 — DJIEKTPOMTHEBMATHYECKUN TIPHBOJ APOCCETHHOM 3aCIIOHKH
MEPBUYHON KaMepbl; 7— OJIOK yIpaBIeHUS

B pexxrMe npuHyAUTENIBHOTO X0JI0CTOT0 X0/1a APOCCeNbHAasl 3aC/IOHKA 3aKpbIBAeTCsl B OOJIbIIEH CTeTeH!
10 CPABHEHHUIO C HOPMAJIbHBIM IIOJIOKEHHEM TIPH JAHHOM TEMIEPAType OXJIAXKAAIOIIEH >KUIKOCTH.
O6pazoBanue padoueil cMecu mpekpariaercs. [Ipu mosiBiIeHHN Harpy3Ky Ha JIBUTATEh IPOCCEIbHYIO
3aCJIOHKY HPHOTKPBIBAIOT A0 IIOJOKEHUS, NpU KOTOPOM IMoOjada TOprYed CMecH B LWJIMHIPHI
B0o300HOBNseTcs. [lo TakoMy ke MpuUHIUNY oOecreuynBaeTcsl MpeKpalleHle NoJauyd roproyeii cMecu
MIPUKAIWIBHOM 3aKUTaHUH 11OCIIE BBIKJIIOUEHUS 3a)KUTaHUS.

JUia nmonnepkaHusi CTEXMOMETPUUYECKOTO COCTaBa TOPIOYEH CMECH HCIOJIB3YETCSl CUTHANl JaT4MKa
Kucinopona (X-30HzIa), KOTOPHI YyCTaHABIMBAeTCS B BBIIIYCKHOM TpyOONpoBoje. YCTaHOBOYHOE
YCTPOMCTBO IIPU 3TOM HM3MEHSET MOJOKEHUE BO3AYIIHOM 3aCIOHKH, KOTOpas MPUOTKPBIBAETCS, €CIIN
npu
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paboTe nBUTaTEns Ha OOOTAIIEHHON CMECH NaTYMK KHCIopoaa (UKCHPYET OTCYTCTBHE CBOOOJHOTO
KHCIIOpO/ia B 0TpabOTaBIIMX ra3ax JBUTATEs.

OnexTpoHHBIA 050K ympaeneHus (ObY), mpeacrapnstomuii co60i MHKPOIPOIECCOP C MOCTOSHHO
3anomuHamuM yerpoictBoM (I13Y) u umeer ycrpoiictBa BBoga nHhopManuu, CHHTE3a HH(QOpMaLuu
U BBIBOJIa KOMaHJ yIpaBieHus. AHajoroBas HMHGOpManus OT JaTYUKA TOJOKEHHUS IPOCCETHHOMN
3aCJIOHKHU U JITaT4YMKa KHUcIopoia mpeobpasyercs B uudpoByro. YacTora BpalieHHus KOJEHYATOro Baa
OIIpeAEsAeTCs IyTEM IPeoOpa3oBaHUsl BPEMEHHOIO MHTEpBaja MEXIy ABYMs MOCJIEI0BATEIbHBIMU
uMIynascaMu cucteMbl 3axuranus. B 13V 3anucanbl 1aHHble OMOPHBIX TOYEK JAJIsi YCTAaHOBOYHBIX
YCTPOMCTB IIOJIOKEHHUS BO3LYIHON U APOCCEIbHOM 3aCIOHOK, YaCTOThI BPALLEHUsI KOJIEHYAaTOrO Bala,
TEeMIIEPATypPhl OXJIAKIAIOIIECH )KUIKOCTH.

[Tocne 06paboTkn MH(OPMAIMK BBIXOAHBIE CUTHAIBI YCHIIMBAIOTCS U MOJAIOTCS HA MCIIOJHUTEIbHbIC
MEXaHHU3MBI.

Cucrema «Ecotronic» muTtaercs or OOpTOBOM ceTw aBromMoOwis. IlpuMeHneHue kapO0OpaTOpoB C
ANIEKTPOHHBIM YIPABJIEHUEM IO3BOJISIET MOAJIEPKUBATH ONTUMAIbHBIE COCTaB TOPIOYEH CMecu U
HAaIllOJIHEHUE LWIMHIPOB HA pa3IMYHbIX pPEKUMax pabOThl JBUTaTess, NOBBICUTH TOIUIMBHYIO
SKOHOMHMYHOCTb U YMEHBIIUTH COAEPKaHHE TOKCUYHBIX BEIIECTB B OTPAaOOTABIIUX Ta3ax, MOBBICUTh
HA/IEKHOCTh CHCTEMBl TOIUIMBOIOJAYM, & TaKKe OOJEeTrduTh €€ TEXHHUYECKOe OOCIy)XMBaHHWE W
skcruryatanuio. OIHaKo M 3Ta cUcTeMa MMEeT Mpejiel B OTHOIICHUH afaNnTallud K pekuMaM padoThl
JIBUTATETIS.

MakcuMainpHasi BeTUUMHA OTKPBIBAHHS BO3YIIHOM 3aCTIOHKU MPU MTyCKE U MPOrPEBE JIBUTATEIIS 3aBUCHUT
OT POMEKYTOUHBIX IOJOXKEHUI pbluara yIpaBJIeHHs BO3JIYIIHOM 3aCIIOHKHM WM OT LIMPUHBI Ma3a
3TOTO phlyara.

JKOHOMaIi3ep NPHUHYAUTEJBHOIO XOJIOCTOr0 XO0Ja OTKJIIOYaeT CHUCTEMY XOJIOCTOrO XoJa Ha
MPUHYAUTEIFHOM XOJOCTOM XOJIy, Onarojaps dYeMmy HCKJIIOYaeTcsi BBIOPOC OKHCH yriepojia B
OKpYXKalollyto cpeny (BpeMsi TOPMOXKEHMsI aBTOMOOWIS JBUTaTeNeM, JBM)KEHHE I10Jl YKIIOH,
MepeKIroYeHrenepeay).

Ha pexxuMe NpuHYIUTENIBHOIO XOJOCTOTO XOJa IPHU YacTOTE BpAIICHMs KOJIEHYATOro Baja Oojee
2100 MUH"' ¥ IIpH 3aMKHYTOM Ha «MacCy» KOHIIEBOM BBIKIIOUaTENe KapOropaTopa (feanb OTITyIICHa)
3aMopHbBIN 3JIEKTPOMArHUTHBIN KJalaH BBIKIOYAeTcs, 110/1a4a TOIIMBA IPEPbIBAETCS.

[Ipu cHMKEHUH YacTOTHI BPALLEHUS KOJIEHYATOr 0 Bajla Ha MPUHYIUTENBHOM X0JIOCTOM X0y 10 1900MuH
610K yrpaBIeHns BKIIOYAET 3IeKTPOMATHHTHBII 3aOPHBII KIAMaH (XOTS KOHIEBOH BHIKIIOYATENh
U BKJIIOYEH Ha «MaccCy»), HAUMHAETCS Iojayda TOIUIMBA Yepe3 >KUKJIEP XOJOCTOrO0 XOAa, JIBUraTeib
MTOCTETIEHHO BBIXOJUT Ha PEXKHUM XOJIOCTOTO XOAa.

Bonpochk! /17151 CAMOKOHTPOJIA
1. Kakoe ycTpoicTBO MMeeT KapOropaTop ¢ ANEKTPOHHBIM yIIpaBlIeHHEM?
2. Yro maet nprMeHeHHEe KapOrOpaTopOB C 3JIEKTPOHHBIM YIIPaBICHUEM?
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Tema 13: CxeMblI 2/1eKTPO00OPY/10BAHMS COBPEMEHHBIX ABTOMOOWJIEH

IpakTnueckas padora Ne25. YerpoucTBO M 00cay:xkuBaHue cucrembl «CTon—
CTapT».

B coBpeMeHHBIX aBTOMOOUIISIX MOXHO BCTPETUTHCS ¢ cUCTEMOM «CTOI-cTapTay, KOTOpas BHITOJHSET
(YHKIIUM aBTOMATHYECKOTO YIIPABJIICHUS OCTAaHOBOM U ITyCKOM JBurarens. Bce ¢dupmbl mupa
paboTtaroT Haj co3maHueM 3Tux cucteM. OHU 00€CTeUrBaOT JOTOJHUTEILHYI0 SKOHOMHUIO TOTUIMBA
MyTEM COKpalleHusi paboThl ABUTATENs B PEKUME XOJOCTOTO XOJa MPHU BBIHYKJIEHHBIX OCTaHOBKax
aBTOMOOWJII BO BpPEMs JIBIDKCHHS B TOPOJIE WJIM NMPH MEIJICHHOM JBMXEHHUU C YCTAHOBJICHHBIM B
HEUTpPAJIbHOM TIOJIOKEHHWU pblYaroM MepeKiiroueHus mnepenad. Jlanwas cucrtemMa HauyWHAET
aBTOMATHYECKH (DYHKIIMOHMPOBATH B TOM Cllydae, €CJIM IEepBOHAYAIBHBIA ITYCK JBUTATENSI ObLI
OCYIIECTBJIEH IYCKOBOW CHCTEMOM C 3JEKTPOCTApTEPOM U JBHUTATENb MPOTPET A0 TEMIEepPaTypbl
OXJIQXKIAIOMIEN JKUIKOCTH 65-100°C.

Cucrema «Cron-crapTa) BBIKIIOYAET 3aKUTAHME W OTKIIOYAeT MOoJady TOIUIMBA, OCTAHABIIMBAS
JBUTATEIh TPH CKOPOCTH JBFDKCHHUS aBTOMOOWIISI MEHee S5 KM/4 NpH HEUTPAITBHOM IOJIOKCHHUU
ppluara TEpeKIIOYCHHsI Tepeaad M BBIKJIIOUYEHHOM CHEIUIeHHH. [l MpOAoKEHUsS JIBHOKCHHS
BOJUTENh HAXXUMAET TMeNajb YIPaBICHUS JIPOCCEIBHOM 3aCIOHKOH, MPU STOM aBTOMATHYECKH
OCYILIECTBISIETCS MMYCK JBUTATETIS.

CTapTep H OCIIb 3aXUIr'aHHs BKIIIOYAKOTCsA CHCTEMOH ((CTOH—CTapTa», CCJIM ABUTaTCJIb OCTAHOBJICH U
C MOMCHTaAa €ro OCTAaHOBKHU IIPOHIJIO HC MCHCC 0,6 C, neaajib CHCIUICHUSA BbDKaTa, a TAKKC IIPU
CKOpPOCTH JABHIKCHHA aBToMoOmiIg Menee 10 xkm/4. qDYHKI_II/IOHI/II)OBaHI/Ie CHCTEMBI 00€CIEYUBAIOT
AAaTYUKU TCMIICPATYPhI OXJIaKJaroIIeit KHUIKOCTHU, CKOPOCTU ABHUKCHUS aBTOMO6I/IJI$[, ITOJIOXKCHU A
neaain CUCIUICHUS, IS YIIPABJICHUSA ,Z[pOCCGJ'IBHOﬁ 3aCJIOHKOH U pbldara nepeKaIrdYCHUs 1repecaad.
K HepgocTraTkaM CHCTEMBI ((CTOH—CTapTa» OTHOCATCA YBCIMYCHHUC 4YHCIIa BKJIIOUCHHUH cTapTepa u
ITOBBIIICHHOC HOTpe6HeHI/IC SJICKTPOIHEPIUU OT aKKYMYHHTOpHOﬁ 6aTapeH.

YcioBHbIC 0003HAYCHHUS M31ETHI 3JIEKTPOO0OPYA0BAHHUSA

Jlis u3zenuit aBTOTPAKTOPHOTO 3JIEKTPOOOOPYIOBaHHS HCIIONb3YyeTcsl LU(ppoBOe 0003HAYEHUE U3
BOCBMH LMD, TlIe MEepBbIe JBa 3HAKa COOTBETCTBYIOT MOPSAKOBOMY HOMEpY Mojenu (mepBas MOJEINb
— 11, Bropas mozens — 12 u T. A.), TpeTUH 3HaAK — MOAUDUKAIINY U3AEIUS, YETBEPTHII —
HCIIOJIHEHUE, YEThIPE 3HAKa IOCJIE TOUKHM YKa3bIBAlOT HOMEp THUIOBOM moAarpynmnsl (Tadm. 1).

ITpumep: 133.3701 — tpeTbst 6a30Bast MOJEINb, TPEThs MOAUGHKAIMI 0a30BONH MOJIENIN TeHepaTopa.
Ucnonnenue uznenuii 37eKTpooOOPYA0OBAHUS MOKET OBITH CIEAYIOIINM:

O6o3HayeHue Hcnonunenune

0001 ..oeeeiaenee Jns xomomgHOTO

KJIMMaTa

0000 0002 ...... OO0IIEKINMATHYECKOE HCIIOJIHEHUE

0000 0003 ...... Jns ymMepeHHOM KIMMAaTUYeCKOW 30HBI

0000 0006 ...... DOKCIOPTHOE HCTIOTHEHNE

0000 0007...... Tpornuueckoe HCMOTHEHUE

0000 0008 ...... Jns u3nenwii, npeaHa3HauYeHHbIX HA JKCHOPT B CTPaHbl C XOJOJHBIM
knmumatom 0000... JInsg uzgenuii oOmIEeKTUMATHYEeCKOTO UCTIONHEHHS, MPeAHa3HAYeHHbBIX Ha
IKCITOPT

O6o3HaueHue BBIBOJOB W3JEIHN  DJIEKTPOOOOPYIOBAaHMS H HX O00O3HAYCHHME Ha CXemax
OTEUYECTBEHHBIX aBTOMOOWIIEH Bce OOJbIle MpUOIMKaeTCs K 0003HAUCHUIO, TPUHATOM 3a pyoekom. B
YaCTHOCTH, OIpeje- jseMoe TepMaHckuM cTaHgaprom DIN 72 552, KOTOphIM ycTaHABIHBaET
cienyroiiee 0003HaAYCHHECHEKOTOPBIX BHIBOOB:

Ob6o3nauenne Wznenue

I...... HuskoBosbTHass  menp  KaryllKd — 3aXWlraHus U

pacnpenenutensi4... BpICOKOBONIBTHAS LIENb 3TUX KE YCTPOUCTB
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15...... BrIBoJ uepe3 BBIKITIOUATEIh 3QKUTAHUS «» aKKYMYJISITOPHOU OaTapey Ha CUCTEMY
3axkuranus30.... «+» OOPTOBOM CETH
31.... «Macca»
49. . ... Yka3areib
noBopotaso....
Craptep
53.... CTeKI00YUCTUTEIb
56..... 'onoBHoIi cBeT (562 — nanpbHUN, S6B —
OommkHui)58..... ['abapuTHbBIE OTHH
85,86 ..... BbIBOABI 0OMOTKH 3JIEKTPOMAarHUTHOTO
pene87,88 ..... KonrakTtsl pesne

Tabnuya 1. O603HaUCHNE HEKOTOPBIX TUIIOBBIX MOTPYII U3/IEIUIA 31eKTPOo0OOPYI0BaHHS,
IPHMEHSEMBIXHA OTEYECTBEHHBIX aBTOMOOMIISX

Homep moarpynmsl | M3nenue
3701 ['eneparop
3702 Pene-perynarop (perynarop HanpskeHnus)
3703 Axxymynstopras 6arapes
3707 [IpoBozia 1 cBeYM 3aKUTaHKS
3708 Craprep 1 BBIKJTIOYATENb CTAPTEPA
3709 [Iepexntouarens
3710 Brixiouarens
3711 ®apa
3712 [TondapHuk u nepesiHue yKasatem NoBOPOTOB
3713 [latpon mammbl
3714 [InadhoH BHyTpEHHEro OCBELICHS
3715 Jlamma (nepeHocHas WM MOKAMOTHAS)
3716 3azuuit oHaph (CUTHATBHBI W OCBETHTENbHBIN)
3717 DoHapb 0CBEIICHHA HOMEPHOTO 3HAKA
3720 BeIkmouatens curHana TopMOKeHUS
3721 3BYKOBOI! CHTHATM3ATOP
3722 [IpenoxpannTens dMEKTPHYECKIX Temeit
3723 CoenuHUTENb HMEKTPOTPOBOIOB (MAHENb, ITETCENbHAS PO3ETKA H TIp.)
3724 DNEeKTPONPOBO/I
3726 YKasarens 0BOPOTOB
3728 Marsero
3737 Beiximroyarens «Maces»
3730 DIEKTpOABUIaTENb
3740 (CBeya HAKAIMBAHNS
3741 OnexTpoodopyI0BaHHE MYCKOBBIX MOOTPEBATENBHBIX U OTOMUTEBHBIX YCTPOHCTB
3747 Pene pa3muaHOro HasHaueHuA
3759 [IpeobpasoBatens HapsKEHUS
3802 Crgomerp
3803 DoHapb KOHTPOIBHON JTAMITBI
3805 [lurox mprbopos
3806 [IpuemMHuK yKa3aTens TOIIBA
3807 [IpuemMHuK yKa3aTens TeMmeparypbl
3808 [Ipremunk ykasatens 1aBlennus
3810 [Ipremunk ykasatens JaBleHus Macia
3811 YKasatenb CHIIbI TOKA
3812 Ykazarenp HanpsKeHus
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3818 CueT4nk MOTOYACOB

3827 JlaTduk ykasatens ypoBHs TOILTHBA

3828 Jlatumk yKasatens Temmeparypbl

3829 Jlatumk yKasarens JaBneHus

3832 Jlatunk TemmepaTypsl 0710Ka IUIHHIPOB IBUTATEIS
3839 [Tpubops i cpecTBa CUTHATU3ALUK

3844 Cursanusarop Temmeparypbl

5205 CTeKII004nCTUTEh

5208 CrexnoombIBaTesb

HomuHansHbIe TapaMeTphl U3 aBTOMOOMIIBHOTO JIEKTPOOOOpYyI0BaHUS (MOITHOCTh, CHJIa TOKA,
HampspKeHUE W T. J.) YCTaHABJIMBAIOTCS MPU HOPMAIBHBIX KIMMATHUECKUX YCIOBHUSX OKpPY)Karollen
cpensl: Temneparypa 25+10 °C, armocheproe naBnenue 630—800 MM pr.CT.

3HayeHre HOMHHAJIBHOTO HAIIPSDKEHUS MOTPEOUTENEH 3JIEKTPOIHEPTHH IPUHUMAaETCs U3 psijaa: 6, 12, 24
Bu onpenensiercss HOMHHAIBHBIM HAINPSHKCHHEM aKKyMYJISITOpHOU Oarapeu. st reHepaTopoB — 7,
14, 28 B.

HomunaneHble 3Ha4YeHHs] MapaMeTpoB Jii MCTOYHHKOB W TMOTpeOUTENel TOKa, paboTaroumx 10
Hayaja JBM)KEHUS aBTOMOOWIIS, YCTaHABIMBAIOT MPH HOMUHAIBHOM HampspkeHuu. HoMuHanbHbIE
3HAUCHUS TapaMeTPOB JUIsl MOTpeOHTEeNel TOKa, pabOTAIOMMX TOJLKO MPH JABMKEHUH aBTOMOOWIIS,
yCTaHaBJIMBAIOT NMpUHANpsoKkeHusx: 6,7; 13,5 unu 27 B. [lorpeburenu s1ekTposHepruu, padoTaromme npu
JNBUKCHUM aBTOMOOWIISA, JOJDKHBI OBITh PAOOTOCIIOCOOHBIMH TPU HM3MEHEHHH  IOJBOIMMOTO
HanpsbKeHus B 1uanazone 90—125

9 yCTaHOBIIEHHOTO HOMHUHAJILHOT'O HATIPSIKCHUS.

ABTOMOOWIbHBbIE POBO/IA

[IpoBoga, mpumeHsieMble Ha aBTOMOOWIISIX JUIsl TIEpeAayu AJIEKTPUUECKOW SHEPTruu OT MCTOYHHUKOB K
noTpeOuTeNsAM, HCHBITHIBAIOT OOJBIION Tepemajy TeMmiepaTyp, IOCTOSHHYIO BHOpauuioo U
MIO/IBEPraloTCsl  BO3JAEUCTBUIO He(pTenpoAykToB. IlosToMy K HHMM NpeIbsABISIOTCS BBICOKHE
TpeOoBaHUSI.

[IpoBoga HU3KOTO HAMPSKEHUS MPUMEHSIOTCS JUIsl COeMHEHUN B OOpPTOBOM ceTu. OHU COCTOAT U3
MEIHBIX TOKOIPOBOIAIINX >KWJI C W30JISLMEH W3 MOJMBUHWIXJIOPUIHOIO IUIACTUKATA WM PE3HHBI.
XKunbl BBIMOTHAIOTCS W3 JYKEHOW WM HENY)KEHOH MEIHOM NIPOBOJIOKH, OOJIajarouieil BBICOKON
NEKTPONPOBOJIHOCTBIO, DIACTUYHOCTBIO U TEXHOJIOTUYECKH ITPOCTO COETUHSIOTCS ¢ HAKOHEUHUKAMU,
HITEKEpaMH U T. II.

Jig ynoOGcTBa HpH MOHTaXe M PEMOHTE AIIEKTPOOOOPYIOBAHMSI HCHOJB3YETCSl OYKBEHHOE U
uuppoBoe 0003HaYCHUS BBIBOJIOB U IIBETOBAas MAapKUpPOBKa MpPOBOJOB. bByKBeHHBIE HHJIEKCHI
KOHKPETU3UPYIOT HOMEpHbIe 00O03HAa4YeHMs BBIBOJOB. MapKUpOBKa MPOBOJOB MO LBETY H3O0JISALUU
co3/1aeT yA0OCTBO IpU MX MOHTaxke M peMoHTe. CIUIOoIHas paciBeTKa MPOBOAOB MCHOJIb3YET JECSTh
I[BETOB, MpHU KOMOMHMPOBAHHOM PACIBETKE JOMOJHHUTEIbHO Ha CIUIOIIHYIO PaclBETKY HAHOCSTCS
MIOJIOCHI MIIM KOJIBLIA O€J10T0, Y4EPHOTr0, KPACHOTO WJIX T0JIy0Oro IBETA.

[IpuMeHeHHe IBETHBIX MPOBOJOB HAa aBTOMOOWIIE PEryJlupyeTcs ONpeAesieHHBIMH IpaBuiamu. Bce
COEIMHEHUS] U3JENUA C KOPIYyCOM aBTOMOOWIIA («Maccoi») MOJIKHBI BBINOJHATHCA IPOBOJAMHU
oxHoro nsera. I[IpoBoJ, COeTUHSIOMNN KOMMYTHUPYIOIIUN NMPHOOp (BBIKIIOYATENb, EPEKII0YaTENh)
WM TPEJOXPAHUTENb C JUHHUEN 3JIeKTPOCHAOKEHUS, JOHKEH UMETh TOT K€ 1IBET, YTO U MPOBOJI CETH,
K KOTOpOM NPOMCXOIUT TMOAKIIOYEHHE. YUYaCTKH LEMNH, IPOXOIslde uepe3 pa30opHbIe WM
Hepa30OpHbIE KOHTAKTHBIE COEIMHEHMSI, JOJIKHBI BBINOIHSITHCS MPOBOJOM OJIMHAKOBOM paCIBETKH.
VY4acTku 1ienu pasfeieHHble KOHTaKTaMU pelle, NMPEAOXPaHUTENISIMH, PE3UCTOPAMU U T. II., JOJDKHBI
UMETh Pa3InYHYI0 paclBeTKy. L[BeT mpoBOIOB, MPOJIOKEHHBIX B PA3HBIX KIYTaX, MOKET HOBTOPATHCS.
[IpoBosa MOTYT UMETh OPOHMPOBAHHYIO M3OJILMIO JUIS 3aIUTHl OT MEXaHUYECKUX MOBPEXKACHUIN U
SKPaHUPYIOLIYIO OIUIETKY JUIsl CHU)KEHHSL YPOBHSI PaIMOIIOMEX Ha aBTOMOOMIIE.
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I'u6kue onpnoxunbHbie mnpoBoga I[IBA, TII'BA  (nmpoBoma rubOkue ¢ u3omAnuet w3
MTOJTMBUHUJIXJIOPUTHOTO TIJIACTHKA, aBTOMOOMIbHBIE), [IBAD (3xpanupoBannsie) u [IBAJI (¢ myxeHoi
KHUION) pEKOMEHIYIOTCSI KHUCIIOJIh30BAHUIO B KI'yTax, paboTaronmx mpu remmeparypax ot -40 mo +105
"C.

Jia temneparyp ot -50 mo +80 °C npeanasnauensl nposoga III'BA, III'BAJl (nByX>kKuiabHBIN),
I[II'BAD(sxpanupoBanusiii) u [INBADB (6poHupoBaHHBINH ).

[TIpoBoma TII'BA-XJI ycraHaBIWBAarOTCSI HAa aBTOMOOWIISX, OSKCIUIYaTHPYIOIIMXCS B paiioHaX C
xonoaHbIM KimMatoM (ot -60 mo +70 °C). Jlns nepeHocHbIX Jiamm npuMeHstoTcest mposoja HIBIIT ¢
MapajvienbHO yJIoXKeHHbIMU xkunamMu U [IJIHT ¢ pe3snHoBoi n3onsuuei.

[Inerenslii  HewzonupoBaHHbIM  mpoBoJ AMI  wucnonb3yercs 111 COEAUHEHMS  BBIBOJIA
AKKyMYJISITOPHOU OaTapeu ¢ «Maccoil» U MOMEXOMOIaBIISIOIINX IEPEMbIYEK KY30Ba.

Ha rpy30BBIX aBTOMOOWJIAX B 3JIEKTPUUYECKUX IIemsax wucnoib3yercs kadenb KI'BBA. Ilmomanp
CEUCHUS JKUJIBI B aBTOMOOMIILHBIX TIPOBOAax MoxkeT OwITh 0,5; 0,75; 1; 1,5; 2,5; 4; 6; 10; 16; 25; 35; 50;
70; 95 MMZ,TOJ'II_HI/IHa 3o — ot 0,35 mm  (rwuomanp ceuenus 0,5 MM2) no 1,6 mm (Tutomanb
ceueHus 95 MMZ).

[IpoBoma mepen yCTaHOBKOM Ha aBTOMOOWIIb COOMpAIOTCS B IKIYTHl, HPEJCTABISIONINE COOOMH
3aKOHYEHHOE DJIEKTPOTEXHUUYECKOE H3JeHNe, COJepKaliee, KpoMe IIPOBOJOB, HAKOHEYHUKH,
PE3MHOBBIC 3aIUTHBIC KOJIMAYKU, OIUIETKY U T. M. [[1MHA MPOBOJOB B KI'yTe JIOJDKHA COCTaBIAThH HE
Menee 100 MM, OTBETBICHHH TOMKHO ObITH HEe MeHee 50 MM. [lepCreKTUBHBIMU SIBJISIOTCS TLTOCKUE
KTYThl, B KOTOPBIX IMPOBOJA TMPHUKPEIUIEHBI K OCHOBE METOJIOM TEIUIOBOM CBapKu. Takue KryTbl
HUpUHOM 10 60 MM HUCIIONIB3YIOTCA, B YACTHOCTH, Ha aBToMoOune BA3-2108.

HakoHeuHHKH TPOBOIOB BBIMIOJHSIOTCSA 110 BUHTOBOE KpEIUIeHHE OTBepcTUs auamerpom Ha 0,2—0,5
MM OOJIbIIIE AMAaMeTpa BUHTA WM B BUJC IITEKepoB. [II0CKHE ITEKEphl BBITYCKAIOTCS TOJIIMHON
0,2—0,5 mm u mwmpunon 2,8; 4,8; 6,3 u 9,5 mm. MakcumanbHO JIOomycTUMas cuia TOKa ISt
HITEKEPOB

mpuHo 2,8 Mm — 6 A; 6,3 Mmm — 20—30 A; 9,5 mm - 30-40 A.

Ceuenne mpoBOoAa B IKIyT€ BBIOMPACTCS C YYETOM TEIUIOBOM HArpy3Kd, T. €. TeMIlepaTypbl
OKpY’Karolllel Cpe/ibl; Yncia MPOBOAOB B KI'YTe; TEIJIOBOM HArpy3KH MPOBOAA U KOHCTPYKIUU KI'yTa.
JlomycTiMoOe 3HAY€HHWE CHJIBI TOKA I OTEUECTBEHHBIX JKI'YTOB TPAAUIIMOHHOW KOHCTPYKIIHH
MPUBEICHBI B Ta0J. 2, a ANSATIIOCKUX JKTYTOB MPH MPOKIAIKE IPOBOIA B OJMH CJION — B TaOI. 3.

st ipoBOJIOB  3apyO€KHOTO TMPOU3BOJICTBA TMPU BBHIOOPE CEUEHUs MPEIaraloTcsl yCpeaHEHHBIE
PEKOMEHIalluM BHE 3aBUCUMOCTHU OT YMCJia TPOBOJIOB B kryTe. [IpoBoaa ceueHneM xuibl meHee | MM
KYCTaHOBKE Ha TPAHCTIOPTHBIE CPEJICTBA HE PEKOMEH/IYIOTCS BBUIY UX MAJIOW MEXaHMUYECKOW TTPOYHOCTH.
Kryrel B aBTOMOOWJIE KpEMAT METAUIMYECKUMH WM IUJIACTMAcCOBBIMU ckoOamu. Hopwmbl
JTOTTYCKaeMBIX TOKOBBIX Harpy30K MPOBOJIOB MPU MPOKJIAJKE B KI'yTaX YMEHBIIAIOTCS C YBEITUUCHUEM
YHUCJIa MPOBOJIOB B JXKIyTE.

[IpoBona moKHBI OBITH MPOBEPEHBI HA IOMTYCTUMOE TaJIEHUE HAMPSHKEHUS, KOTOPOE OIpeIeIsaeTcs U3
COOTHOUIEHUS

AU=pII/S

IZie p — YJENbHOE CONPOTUBIIEHNE MeAHOTO ITpoBoaa npu temneparype 20 °C pasHo 0,0185 Owm; [ —
JUIMHA TPOBOJa; [ — cuiia TOKa; S — IUIOMIA b CEYSHHUSI.
Ecnu motpebutens MOAKIIOYAETCS MO JBYXIPOBOJHOM CHUCTeME, TO [ MpeAcTaBiIseT CyMMapHYIO
JUIMHY TPSIMOTO U 0OpaTHOTro mpoBoJoB. [laneHue HanpsiKeHHs B LIETIH CKJIAJbIBAETCSl HE TOJBKO U3
NaJCHNSI HAIIPSKEHUS B IPOBOJE, HO M M3 MaICHUI HAIIPSHKEHUS B IEPEXOAHBIX KOHTAKTaX MITEKEPHBIX
COEIMHEHU, BBIKIIIOUATENAX, COEAMHUTEIbHBIX MaHENAX U T. 1.

Tabnuya 2. JlomycTuMbIe 3HAYEHUS CHITBI TOKA JIJIS1 TPAIMITMOHHBIX JKT'yTOB IMPOBOJIOB, A

Yucno HOMHHATHHAS TIIOMA/TH CEUSHHUS [POBOJIA, MM~
Temnepatypa | npoBoioB 0,5 0,75 1 1,5 2,5 4 6
OKpY)KaloIel | BIKryTe
cpempl, °C
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2-7 9,5 12 14,5 19 26 34,5 44
30
8-19 6,5 8,5 10,5 13 18 23,5 31
2-7 7.5 9,5 11,5 15 20,5 28 36
50
8-19 5 6,5 7.5 10 14 18,5 26
2-7 5 6,5 7.5 10 14 18,5 26
80
8-19 3,5 4,5 5.5 7 9,5 12,5 18
Tabnuya 3. JlomrycTrMBble 3HAYESHUSI CHITBI TOKA ISl TUTOCKUX JKI'YTOB IIPOBOJIOB, A
HomuHanbHas n10Mmanb CeYeHNs KIYTOB, w Temmneparypa oxpyxatoweii cpezsl, °C
30 50 80
0,5 9 7.5 5,5
0,75 11 9,5 7,0
1 13 11 8
1,5 17 15 10
2,5 23 19 13
4 31 25 17

C yuerom majieHui HaMpsHKEHUST MUHUMAIbHOE HAIpsDKEHUE B IETAX JaJbHEro U OJMKHEro CBEeTa
NOkHO ObITh 12,6 B, mepenHux rabGapuTHBIX OTHEH, yKaszaTelsX MOBOPOTA, 3aJHUX TaOapUTHBIX
OTHEM

— 12,3 B, 3aaHux yka3ateneu noBopora, curHaia topmoxenus — 12,7 B. [lanenue HanpsikeHus B
craprepHoit 1enu npu cuie Toka 100 A He gomxHO mpeBbimaTh 0,2 B — s HOMHHAJIBHOTO
HanpsbkeHus 12 Bu 0,4 B - nna 24B.

Bonpocsl 115t CAMOKOHTPOJISI

1. Kakwue npaBuna HE0OX0JMMO COOJIIOIATh MPH MOAKIIOUEHUH AIEKTPONOTpeOrTeNneii B ceTh?

2. Yro obecneunBaet cuctema «Ctom-crapran?

3. Kakumu npaBuiamMu peryiupyercs IpUMEHEHHE IIBETHBIX IPOBOIOB HAa aBTOMOOUIE?

4. Kakas 3amuTHas annaparypa npuMeHsieTcs B aBToMoOnsix?
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IIpakTuyeckasi padbora Ne26. Texunnueckoe 00cayKuBaHue OOPTOBOI
CeTHABTOMOOMJISI

Hapymienue »1eKTponpoBOJKM HAa aBTOMOOWIIE UPEBATO CEPbE3HBIMU IOCIEICTBUSMH, BIUIOTH JI0
BO3HUKHOBEHUS Moxkapa. [1oaToMy npu 3KcmiiyaTanun aBTOMOOMIIS ClleAyeT coOM0IaTh ClIeayole
IIpaBUJIa.

Henp3s nomyckarh nonafaHus Ha JKIyThbl, COCIUHUTENH, OTIENbHBIE IIPOBOJA BOJBI, Macia, TOILINBA
UJIUDJIEKTPOJIUTA.

Crnenyer nepuoaMYeCcKy OYMLIATh U3OJLUIO IIPOBOJOB OT IPSA3H, NPOBEPATH IIPOBOAKY HA HAJIMYHE
paspymeHus U30JILIUN U U30JIMPOBATh OBPEKICHHBIE MECTa JINOO 3aMEHSTh OBPEKICHHBIH IPOBO/.
Heobxoqumo cneaurts, 4ToObl HPOBOAA HE KOHTAKTUPOBAIM C HArpeThIMU JETAISIMU JABUIaTels,
IIPOBEPATH3ATSKKY BUHTOBBIX COCIMHEHUM, IIPEIOTBPAILATh KOPPO3UIO B INTEKEPHBIX U COEAMHEHUSAX.
HeonHokpaTHOE paccoequHEHNE ITEKEPHBIX COCAUHEHUI MOXKET IIPUBECTHU K MAJICHUIO HANPSKCHUS
B HUX. Bce coenMHEeHNs TOJKHBI HAXOAUTHCS B 3aLIUTHBIX YeXJjax.

IIpu oTkaze moTpeduTels NMPEKIe BCEro CieAyeT yOeAUThCs, HEeT JIM HApYILIEHUs B €ro MuTarolei
JuHUM. {78 3TOro Hajo M3MEpPUTh HAINpPSHKEHHE Ha IOTpeduTesne BOJIBTMETPOM. Mecto oOpbIBa
IIPOBO/JIA WM JIFOOOT0 JPYroro 3JeMeHTa ey MOKHO ONPEAETUTh IIYHTUPOBAaHUEM. J{J1sl 3TOro KoHery
JIOTIOJIHUTEIBHOIO IIPOBO/Ia COEAMHSIOT C BBIBOJIOM IOTPEOUTENs, @ BTOPOM KOHEL MOJICOEAUHSIOT
[IOCJIEIOBATEIBLHO K pa3beMaM LEMHU, IBUIasCh II0 HAIPABIECHUIO K MCTOYHHMKY TOKa. BkiroueHue
notpeOuTenst PUKCUPYET HapyIIeHUEe KOHTAKTa B LENH, IIYHTUPYEMOH TOTOJIHUTEIFHBIM IPOBOIOM.
Crnenyer mnpoBEepUTh TaKXKe COEIUHEHME IOTpeOHuTENst ¢ «mMaccoi». MecTo oOpbIBa MOXHO
ONPEIEINTh KOHTPOJIBHOM JIAMIIOM, BOJBTMETPOM WM HM3MEPUB CONPOTHUBIICHHE TecTepoMm. B
OCHOBHOM HETIOJIAJKH B JJIEKTPOIIPOBOAKE IPOUCXOIAT M3-3a HAPYLIECHUS KOHTAKTAa B IUTEKEPHBIX
COEIMHEHMSX, [IOATOMY XKEJIATEIBHO MIEPUOINIECKUNX ITIPOBEPSTH.

B Mecrax kpemieHus IpoBOJOB CKOOAMM, Y OCTPBIX METAJUIMYECKHUX KPOMOK, B MECTaX OrOJICHUS
HAaKOHEYHHUKOB BO3MOXHBI 3aMbIKaHUs ITPOBOJIOB HA «Maccy». MecTo KOPOTKOIO 3aMbIKaHUS MOKHO
OIpeJIeNINTh, U3MEPUB CONpPOTHBIEHHE TecTepoM. Ilpu cpabaTeiBaHuUM TNperOXpaHUTENs, MpeXxae
BCErO0, CJIEAYET BBIACHUTDH IPUUYHMHY CpaOaThIBAHUS, U JINLIb TIOTOM MEHSATh PEAOXPAHUTEND.

B mnaBkux npesoxpaHUTENX 3ampelacTcsl YCTaHaBJIMBATh HECTaH/IApPTHBIE BCTaBKU. 3aIlpelriaeTcs
TaKXe MPUHYJUTEIbHO YAeP)KUBATh KHOMKY OMMETAJUTMYECKOT0 IPEJOXPAaHUTENs TP ITPOBEPKE LIETH
HaKOPOTKOE 3aMbIKaHUE, TaK KaK MEeperpeB MOKET MPUBECTHU K OTEPE YIPYTUX CBOMCTB OMMeTaa.
IIpoBepky pene WM KOHTaKTOPOB MOKHO IPOU3BECTH, MOJCOCAVHUB KOHTPOIBHYIO JIAMITY 4€pe3 UX
KOHTaKThl M TOJBEIs HampsbkeHue K oOMoTke. OTKJIIOYEHHE JIaMIbl y pelieé ¢ pa3MbIKAIOIUMU
KOHTaKTaMM WJIM €€ 3arOpPaHHe yKa3bIBaeT HAa UX UCIPABHOE cocTosiHuE. [loaropanne KOHTaKTOB pele
WM KOHTAaKTOPOB MOXHO YCTPaHWUTh, 3aUMCTHUB UX MEJIKOM HIIM(POBAIBHOM IIKYpPKOW W IPOMBIB
OEH3MHOM WJIM CIIUPTOM.

Bonpocsl 115t CAMOKOHTPOJISE

Kaxumu npaBuiiaMu peryinupyercs npuMeHeHHe [IBETHBIX TPOBOIOB Ha aBTOMOOUIIe?

Kakas 3amuTHas annaparypa npuMeHsieTcs: B aBTOMOOMIIAX ?

Kaxkue ObIBaroT mpeioxpanutenu’?

Kakue paGoThl BBIMOIHSIOTCS TPU TEXHUYECKOM 00CITy>KUBaHUN OOPTOBOM CETH aBTOMOOMJIS?

el S
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Tema 14: KomMyTaniuoHHasi annapatypa, yCTPOMCTBA VISl CHUZKEHHS PaJuonoMex

IIpakTnueckast padora Ne26. YcTpOMCTBO M TEXHUYECKOE 00CIyKMBAHHNE
KOMMYTAIIMOHHOI anmnaparypa v MyJbTHILIEKCHOH CHCTEMBbI
3JIEKTPONPOBOAKH

KommyrannonHnas ammaparypa CBS3BIBAaCT 3JICKTPONOTpeOHTeNeld U OOpTOBYIO CETh M JICIUTCS Ha
KOMMYTAallMUOHHYIO ammaparypy MpsSMOro JedcTBUs (BBIKIKOYATENH, MEPEKI0YaTeNd, KHOIKU) U
anmnapaTrypy AMCTaHLHOHHOIO AeUCTBUS (pejie, KOHTAKTOPBI).

Pucynok 1. LlenTtpanbHsiii nepexntouatens ceera 2003.3769

Ammaparypa npsiMoro JACHCTBUS MOKET 00bEIUHATHCS B KOMOMHHUPOBAHHBIC MHOTO() YHKITMOHAIBHBIE
YCTPOMICTBA.

OTnmyaroTcss OHM TUIIOM TPHUBOJA KOHTAKTHOTO Y3J7a M XapaKTepoM B3aWMOJICHCTBHSI KOHTAKTOB.
KOHTaKTHIOBIBAIOT CKOMB3AIINE U PA3MBIKAIOIIIUE.

[To KOHCTPYKTMBHOMY HCIIOJHEHHIO BBIKIIOYATEIM W TEPEKII0YATeIN JENIATCS Ha IMOBOPOTHBIE
(puc.1), BToM umcIie CO CbeMHBIM KITFOUOM, a TAK)KE KHOTIOUHbBIE, KJIABUIITHBIE, PhIYasKHBIE.

[ToBOpOTHBIE KOHCTPYKIIMU TMEPEKII0YATENEH MPUMEHSIOTCS B 3aMKaX-BBIKIIOYATENSAX 3aKUTAHUS U
MOJIPYJIEBBIX MEPEKITIOYATeNsAX yKazarenei moBopoTa, poHaps 3aJHEr0 X0/1a, a B HEKOTOPBIX CIydasix
Juisiap TOJIOBHOTO CBETA U PaJUOTIPUEMHHKA.

OcHOBO# BBIKIIIOUATENS SBISETCS KOHTAKTHBIM y3€ll BBIKIIOUATENS 3a)KUTAHUS C 000PYIOBAHHBIM
MIPOTUBOYTOHHBIM YCTPOMCTBOM, OJIOKUPOBKOM OT MOBTOPHOT'O BKJIFOUEHHUS CTApTEPa M CUTHAIIM3AINEH
00 OCTaBJICHHOM KIIOUE 3a)KUTaHUA. B TakoMm cllydyae MOBTOPHOE BKJIIOYEHHE CTapTepa BO3MOXKHO
JIMIIb TIOCJIE BO3BPATA BBIKJIFOYATENS B HYJIEBOE ITOJIOKEHHE.

OH sBnsieTCS OCHOBHBIM KOMMYTallHOHHBIM YCTPOMCTBOM Ha aBTOMOOWJIE W 0OOecreyuBaeT
BKJIFOUEHUE TIEPBHUYHOM IIEMH CHCTEMbl 3aXUTaHWs, KOHTPOJIbHO-U3MEPUTENBHBIX MPUOOPOB,
cTapTepa, JJEKTPOJBHUTATENsl CTEKJIOOYHUCTHUTENS, PaJUONpPUEMHUKA M Jpyrux ycrpouctB. Ha
aBTOMOOWIIAX C KapOIOpaTOpPHBIM JIBUTATENEeM 3aMOK-BBIKIIOUATENh HA3bIBAIOT BBIKIIOYATEIEM
3a)KUTaHWSA, a Ha aBTOMOOWJISIX C JAM3eJeM — BBbIKJIIOYareaeM HpuOopoB U craprepa. B 3amkax-
BBIKJIIOUYATEISAX PUMEHSIOTCS CKOJIB3SIIINE PA3MBbIKAIOIINE KOHTAKTHI.

B mocnemnee BpeMsi MIMPOKO MPUMEHSIOTCS 3aMKH-BbIKIIOUatenu (puc. 10), KoTopeie, Kpome
OCHOBHBIX (DYHKIIMH BBIMOJTHSIOT POJb MPOTHBOYTOHHOTO YcTpoiicTBa. [lanens 2 ¢ BeIBogaMu 7
KpENUTCA B KOPITyCE€ 3 CTOMOPHBIM KOJBIOM. KOMMyTanusi BEIBOJOB OCYIIECTBIISIETCS KOHTAKTHBIM
YCTPONCTBOM C KOHTAKTaMU 4.
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Pucynok 2. 3amok-Beikintouatens BK347: / — BeiBoa; 2 — naHenb; 3 — Kopnyc; 4 — KOHTAaKT; 5—
3aMopHbIN CTEPKEHb; 6— BBICTYII; 7— MpPYXKUHA

\\
A

[IpoTBOYroHHOE YCTPOMCTBO 3amupaeT KOJIECO PYJIEBOIO0 MEXaHM3Ma IpU OMpPEACIEHHOM
MOJIOKEHUM MEXAaHU3Ma, €CIIM B 3aMKE OTCYTCTBYET KJIIOY. B TakoM IMOJIOKEHUHU 3alOpHBIM CTEPKEHb
5 Mo AecTBHEM MPYKUHBI 7 BXOJMT B T1a3 Bajia PyJICBOr0 MeXaHH3Ma, 00ECIIeUnBasi €ro 3alupaHue.
BricTyn 6 rapaHTUpyeT NpaBUIbHYIO OPUEHTAIUIO 3aMKa-BBIYMCITUTENIS TP €r0 YCTAaHOBKE.

BrIBO/IBI paccMaTpUBaeMBIX 3aMKOB-BBIKJIIOUATENCH OOBIYHO MMEIOT mudpoBbie o003HadeHMs. K
BeiBoIaM «30» u «30/1» moakiroyaroTCs WCTOYHUKM NUTaHWs, K BbIBoay «l5» — cucrema
3a)KUTaHMsl, KBBIBOAY «50» — LieMb BKIIFOYEHHSI CTapTePa, K BBIBOLLY «75%» — MPUOOPHI U JIOMOJHUTEIBHOE
obopynoBanue.BeiBoa «16» cBOOOHBIH, HAa HEM MOSBISIETCS MIMTAHKE TOJIBKO BO BpeMs ITyCKa JIBUTATEIIs.

KiaaBumHble BBIKJIIOYATE]IH W NEPEKJIIOYATENH IMUPOKO WCIOIB3YIOTCS HAa aBTOMOOWIISX.
Brikmrouatenu UMEIOT JBa, a MEepeKIoYaTeny Tpu GUKCHPOBAHHBIX MOJIOKEHUS. B KOHCTpyKIUH,
MOKa3aHHOW Ha PUCYHKE 3, TpPU HAXKATUU KIABHUINU TPYKHUHHBIM TOJKATEIh TMEPEKUJIBIBACT
KOHTAKTHYIO MIACTUHY 3, 3aMBIKAOIIYI0 KOHTAKTHI.

B KOHCTpyKIIMM TON3YHKOBOTO TepekiatouaTesst (puc. 12) ToikaTenb nepeMeniaeT KOHTaKTHYIO
miactuny. [lpu 3TOM NMpoucxoauT camoovMIlleHre KOHTAaKTOB. llageHne HanpsskeHHs Ha KOHTAaKTax
BBIKJIIOUATENeH U nepexitovareneil He J0KHO npesbimats 0,1 B.

[TonpyneBbie mepexiTovYaTeid UMEIOT HECKOIBKO OTIEIbHBIX KOHTAKTHBIX Y3JIOB YIpaBisieMble
pykositkamu. [lepekirouaTens HApy>KHOTO OCBEIICHHS M CBETOBOW CUTHAIM3AIIMN YIIPABIISET

Pucynok 3. KnaBumiaslii Beikarouarens 84.3709 (a) u ero koHCTpyKIwus (6): I — knaBuima; 2 —
TOJIKATEJNb; 3 — KOHTAKTHAs TUIaCTUHA; 4 — KOPIYC; 5 — JiamIia MOJCBETKH.
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Pucynox 4 I1on3yHKOBBIN nepeKIoyaTelib: / — MOJBHXKHOM KOHTAKT; 2 — KJaBuIla; 3 — Kopnyc; 4
— JIaMIIa MTOJICBETKH; 5 — MePEeKUIHAs TIACTUHA; O — MOJABHKHBIC KOHTAKTHI.

nepeKsoYeHueM ¢ap ¢ OMDKHETO Ha MalbHUE CBET W OOpaTHO, YKa3aTesIMM IOBOPOTA, CTOSTHOUHBIMH
orusivu. [Iepexitrouarenb CTEKIIO0UNCTUTENS U3MEHSET PEKUM PaOOThI CTEKIIOOYHUCTUTENIS BETPOBOTO CTEKJIA:
pabota Ha OONBIION MM MAaJOW CKOPOCTH, MPEPHIBUCTHIA PEXHUM, BKIIOYCHHUE OMBIBATENs, a TaKXKe
BKJIIOUEHHUE CTEKIIOOYHUCTHUTENSI 33/IHETO CTEKNIa U ero ombiBarens. [lomoxkeHus BBIKITIOYATENs MOTYT OBITH
(HUKCHPOBaHHBIMUH HE(PUKCUPOBAHHBIMH, HATIPUMED, TSl BKITFOUEHHUS OMBIBATENSI BETPOBOTO CTEKIIA.

B pykoATKH 5J€MEHTOB KOMMYTAllMOHHOHM ammaparypbl NpsSMOTO JCHCTBHS B psjie CIydacB
BCTPAMBAIOTCS JIAMITBI CO CBETO(DUIBTPAMHU, IIBET KOTOPHIX 3aBUCUT OT (PYHKIIMOHATIHHOTO HAa3HAYCHHS
anmaparypbl: KpacHbI — MPEIyNpexaaeT 0 HeOOXOAUMOCTH MPHHATUS MEp ISl MPEIOTBPALICHHS
aBapUIHOMN CUTYaIlMH; OPAHKEBbII — YKa3bIBae€T HA HEOOXOJUMOCTh IPUHATHS MEp ISl 0OecTieueHUs
HOPMaJIbHOW DPa0OTHI; 3€JeHBII — KOHCTATUPYET HOPMAIBHYIO paboTy; CHHHHA — OIOBEIIAeT O
BKJIFOUEHHOM JaJIbHEM CBET€ W O TOM, YTO JBUTATENb HAXOAUTCA B XOJIOAHOM COCTOSHHUHU. JlaMmbl
MOJICBETKH UMEIOT CHHUH IBET. Y CIOBHBIE 0003HAUCHMSI, MOSICHAONHE (DYHKIIMOHAIbHOE HAa3HAUCHHE
BKJIFOYAEMOT'0 YCTPOMCTBA, CTaHJIAPTU30BaHbl W HMEIOT pa3Hyr KoHdurypamuwo. KoHcTpykius
KHOTIOYHBIX BBIKJIIOUaTenel oOmenpuHsaTas. Hakatne KHONKM TEpEeBOIUT IOJBIKHBIN KOHTAKT W3
OJTHOTO TOJOXKEeHUs B jApyroe. KHoOmouHbI BbIKIIOYATENb 0€3 (HUKCAlMM 3aMBIKA€T KOHTAKTHI,
KOTOpBIE OTXKHMAIOTCSA 3aTeM TMPYXHHOH. B cucremax »iekTpooOOpYyIOBaHUS aBTOMOOMIIS
INPUMEHSIOTCSL  JJIEKTPOMArHuTHBIE M DJEKTPOHHBIE pele Ul 3alluThl TepeKiroyaTeneii ot
neperpy3ok. Ha BbIXo/ie JIeKTpOHHOTO pesie 00BIYHO YCTaHABIUBACTCS PEJie SJIEKTPOMAarHUTHOE.
CoBpeMeHHbIE 3JEKTPOHHBIE pejie, KaK MPAaBUJIO, BBIMOIHSIIOTCS C HCIOJIBb30BAHUEM HHTETPaIbHbBIX
MukpocxeM. Ha pucynke 5 mpuBeneHna cxema pene-tipepbiBarens 493.3747 ykazarenst moBopoTa Ha
mukpocxeme KP1055T'TI1.

Jnist ynoOcTBa 00CTy>)KMBaHUS pejie U MPEAOXPAaHUTENN COBPEMEHHBIX aBTOMOOMIIEH pacroararoTcs B
eauHOM  Oyioke. biok pene W TpeAOXpaHHUTENEH MPENCTaBIseT CcO00M  IEHTpaJIbHOE
pacrpesieIuTeNIbHOEe YCTPOUCTBO, CBA3aHHOE Yepe3 IITEKepHbIE Pa3beMbl U KIYThl IPOBOJOB CO
BCEMH dJIEMEHTaMH OOPTOBOW CETH aBTOMOOMIIA.

[ledyaTHBIi MOHTaX OCYILECTBIIAET DJEKTPUUYECKOe CcoequHeHHe B Onoke. biok 3akimoueH B
TUTACTMACCOBBIN KOPITYC, Ha KPBIIIKE KOTOPOTO HAHECEHBI CUMBOJIBI (DYHKIIMOHAILHOTO HAa3HAYCHUS
pacroyiaraloluxcst Moj HUM 3J€MEHTOB. BJIOKM OT/IHYaroTes APYT OT Jpyra YUCIOM M Ha3HAuYeHUEM
BXO/JISIIIUX B HUX DJIEMEHTOB.

2
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Pucynok 5. Pene-npepwiBatens 493.3747 ykazatens mnoBopora Ha Mukpocxeme KP1055 I'TI1

OYHKIIMOHAIBHBIE MOHT@XHBIC OJIOKM OOBEAWHSIIOT B  €IMHOE YCTPOWCTBO, HANpUMeEp,
dbyHKIIMOHANBHBINA 00K 174.3722 (puc. 6), npeaHa3HAYCHHBIN I KOMMYTAIMHA LIETIEeH, COACPKUT
0JIOKH, peJie HApY>KHOT'O OCBEIICHHS W CHTHAJW3AINK, PeJie CUTHAJIM3AIMH, Peie JTOMOJHUTEILHOTO
ANEKTPOOOOPYIOBAHUS, OJIOK IJEKTPOCHAOKEHHUS U OJIOK TIOTYITPOBOIHIUKOBBIX TUOJIOB.

Pucynok 6. MonTaxubiii 010k 174.3722 (kpbliika cHsTa): | — pene BKIIOYEHHs ouucTuTenel dap; 2
— pese BpeMeHH paboThl OMBIBATEINSI 33JJHETO CTEKJa; 3 — pelie-IpephiBaTelb yKa3areaeil moBopoTa

W aBapUiHOW CUTHANM3alMU; 4 — pelie CTEKIIOOYHCTUTENS; S— KOHTAKTHBIC MEPEMBIYKH pejie
KOHTPOJISl UCIIPABHOCTHU JIaMN; 6 — peJie BKIIOYCHHs 00OrpeBa 3aJHEro CTEeKiIa; 7 — 3alacHOM
MpeIoXpaHuTeNb; 8§ — pere BKIIOYSHHs JalbHero cBera (ap; 9 — pene BKIOUYEHUS OJIMKHETO CBETa
dap; 10 — mnpengoxpaHuTeNb; // — pene BKIOYEHUS JJICKTPOJIBUTATENS] BEHTHJISITOPA CHUCTEMBI

OXJTAXKICHHUA AIBUTaTCIIA, 12— peiie BKIOUCHUA 3BYKOBOI'O CUTHAJIA

MyJILTI/IHJIeKCHaﬂ CHUCTEMA IJTCKTPONPOBOAKH

PazButHe 31€KTPOHMKH TIO3BOJISIET 3HAYUTENILHO YIPOCTUTH CXeMy OOpTOBOM CETH aBTOMOOMIIS,
COKpAaTHUTh YMCIIO JKTYTOB U CHHU3UTh MAcCy COCIMHUTEIBHBIX AJIEKTPOMPOBOAOB. MymbTHILIEKCHAS
CUCTeMa DJICKTPOIIPOBOJKH TIPEAYCMATPHBACT TIOJBEICHUE KO BCEM YCTPOWCTBaM, BXOJSIIMM B
CHCTEMY, JBYX OOIIMX IIWH: CUJIOBOM, MO KOTOPOM K MOTPEOUTENSIM MOABOAUTCS «ILTIOCY MHUTArOIIEH
CeTH, W VHOPABISIOWIEH, IO KOTOPOW MPOXOJUT CHUTHAJ HA BKJIOYEHHE WA BBIKIOYECHHE
3amu(ppoBaHHBI B JTBOMYHOM Kojae. CurHanm Qopmupyercs B MYJIbTHIUIEKCOpPE MPH HaXKATHH
COOTBETCTBYIOLIETO  BBIKIOYATeNs.  JleMynbTUIUIeKCOp  HOTpeOuTens,  MOJIyYdB  CHUTHAI,
pacmudpoBBIBa€T €ro M €clii OH COOTBETCTBYET KOy BKIIOYECHHS ITOTO MOTPEOUTENS, TOIKIIOYAET
ero k nwutaronieir ceru. I[lomoOHBIM ke 00pa3oM TPOUCXOAWT OTKIIOYEHUE TOTPEOUTENEeH.
DNEKTPOHHBIN OJIOK OCYIIECTBIISIET CHHXPOHU3ALIMIO MPOX0XKICHUS CUTHAJIOB.

VYrpasnstomas rHa MOXKET TIPEICTaBIATh COO0N CBETOBOJI B CUCTEME ONTUYECKON CBSI3H, JJIS 3TOTO
YIPABISIOUINI CUTHAI U3 AIEKTPUUYECKOTO MTPe0Opa3yeTcsi B CBETOBOM.

Bonpocsl 111 CAMOKOHTPOJIS

1. YTo BXOAHUT B COCTaB KOMMYTAIlMOHHOW aIapaTyphi?
2. Kaxue BbIKITIOYATENs M NEPEKIIOYATEIH BBl 3HAETE?
3. Urto Takoe MyJIbTUIIIEKCHAS! CHCTEMA 3JIEKTPOIPOBOJIKU?
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