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[TpucraBka npUMEHSIETCS IPU TUATHOCTUKE 3apsIHBIX IIeTIel aBTOMOOMIIEH, B KOTOPBIX HAMPSKEHUE
3apsIKK TeHepaTopa MePEMEHHOT0 TOKA 3a4aeTCs MISKTPOHHBIM O510koM yrpasieHus (ECU).

[IpucraBka SBIsETCS YCTPOMCTBOM, KOTOpPOE TeHEpUpyeT NpoOerd, OTBEYAIOIINE pPEealbHBIM
YCIIOBUSIM PabOTHI PEryISATOPOB HANPSKEHHUS B aBTOMOOMUIIE.

[IpucraBka cy>KUT JJIs1 MPOBEPKH FEHEPATOPOB MEPEMEHHOTO TOKA, YCTAHOBJICHHBIX B aBTOMOOMIIE
WM Ha UCTIBITATEIbHOM CTEHJIE, a TAKXKE CAMUX PETYJISTOPOB, C UCTIOIB30BAHUEM CTaHIAPTHOTO TECTEpA.

HpI/ICTaBKa MO3BOJIACT YCTAHOBUTDL, MOXKET JIM PEryJIATOP HAPAKCHHUA OCYHICCTBIIATEL NPABUIIBHYIO
KOMMYHHUKAIIUIO € 3J1eKTpOoHHBIM O110koM ympasnenus (ECU) B aBToMoOuse u npaBUIbHO JTH OH pearupyer
HAa 3aJ]aHHbIE TTApaMETPHI.

OO0cnyxrBaeMble CTaHAPThl YIPABICHUS:
— COM — unTtepoeiicst LIN, BSS(BSD)
SIG - ®OPJ1- P-D—Masna

L-RVC — JIxenepan Motopc — RLO
— Torora

Ornucanue BBIBOIOB:

RC [cunwnii] -nmoakmouenne curaaza COM -Beixona [IIUM

M [3eneHbrii| - MOHUTOPHUHTOBBIN Bxoa DFM
N -TIOJIOKUTENILHBIN MOJIFOC aKKYMYJISITOPa B TECTUPYEMOM 1IENU
B-+[kpacHblii] yMy. P py Hett,
MATAHUE TTPUCTABKU.
B-[uepHbrIii] -OTpHULIATENBHBIN MOJIOC AKKYMYJISITOpPa B TECTUPYEMOM 1IEMH,

IMUTAHUC ITPHUCTABKH.



O0cay:xuBaHuE YCTPOMCTBA.

IIpucraBka BKIIIOYAETCSs aBTOMATHYECKM II0CIE MOAKIIOYEHMS IUTaHUSA K 3axumam B+ u B-.
[NosiBnsieTcst MeHIO BBIOOpa 00beKTa TecThpoBaHus. HyxHbli mapameTp BbIOMpATCsl BPALICHUEM BOPOTKA U
IIOATBEPKAAETCS. KOPOTKUM HaXKaTUEM BOPOTKA, YTO BBI3BIBACT IIEPEXO B PEKUM TECTUPOBAHUS.

B 5TOT MOMEHT Ha JucIiee MOSIBIISICTCS Ciieayonas nHpopMarus:

1. HaNpsDKEHUE B TECTHPYEMOi 1ienu (Oobiire nudpbl)
2. 3aJIaHHOE HaIpshKeHUe (MaJIeHbKe ITU(PhI B BEPXHEH YacTH JUCTLICS )
3. CTeNeHb Harpy3KH Ha reHepaTop nepemeHHoro Toka DF/DFM [% ]

[IpoBoma RC u M crenyer MNOAKIIOUATH K COOTBETCTBYIOIIMM KpPHTAKTOB B THE3/IE PEryisiTopa
HanpspkeHus. Crenyer ydecTb, UYTO HEKOTOpBIE PEryiasTOphl JJis MpPaBUIBHOM padoThl TpeOyroT
JIOTIOJTHUTEIBHOTO MOJKIIOUEHHUs IPYTUX CUrHANIOB (4amie Bcero B+) otaenbusiM npoBogoMm. [IpoBoa M Bo
BpeMs pa0boThl B pesxkuMe COM MOKET 0CTaThCsl HEMOIKITFOUECHHBIM.

B pexunme TecTHpoBaHUs BpalllEHWE BOPOTKAa M3MEHSET BEIMYHMHY 3aJaHHOTO HamnpsbkeHus. Bo Bpems
OPOBEPKU clieqyeT HaOmogaTh, BHI3BIBACT JM HM3MEHEHHE BEJIWMYMHBI 3a/IaHHOTO  HAIPSHKEHUSA
COOTBETCTBYIOIICE M3MEHCHUE HANPSDHKEHHUS HA BBIXOJAC TI'eHEpaTopa MEPEMEHHOTO TOKa/peryisropa u
COOTBETCTBYET JI (DAKTHUECKOMY COCTOSHUIO cUuThIBaHUE DFM.

Jns BBIXOAA U3 peKrMa TECTUPOBAHUS CIEAYET YJIEPKUBATh HAXKATBIA BOPOTOK.



IIpuMepsbI NOAKJIIOYEHHS TecTepa.

1. COM - Mepcenec, Oneanb, Aynu, BMB, Peno, ®oabkcBares, ®opna
COM/LIN ——— RC

FlenEmE s e ——w

COMDFM COM com COM LIN

Crioco0 moIKITFOUEHUS TecTepa K reHepaTopy MePEMEHHOT0 TOKa:

IlpoBoa, coenunsromuii koutakt DFM reneparopa nepeMeHHOro Toka ¢ pazbeMoM M Tecrepa

IIpoBox, coepunstomuii koutakt COM reseparopa NepeMEeHHOro Toka ¢ pazbeMoM RC Te 2
IIposona, coenunsromuil pa3beM B+ renepatopa nepeMeHHOro TOKa ¢ pa3beMoM B+ Tecrepa
IIpoBox, coequnsiromuii B- (kopityc) renepatopa nmepeMeHHOro Toka ¢ pazbeMoM B- Tectepa

B rmaBHOM MeHto, Bpaimasi BOPOTOK, ciieayeT Bbiopath ¢yHKinio COM u moarBepauTh KOPOTKUM

HaXaTUEM BOPOTKaA.

VYerpoiicTBo nepeliner B pesxkuM TectupoBanuss COM 1 moKaxeT CIeyIoNnyro HH()OopMaIuio:



L IN1
14 .3V
14 .3V

DFM 15%

cturer Ualeo
a4

Bo Bpems Tecra, mocie mycka NpUBOJA T€HEpATOpa MNEPEMEHHOr0 TOKa, peajibHas BEIUYMHA
HalpspKEHUsl JOJDKHA CIIeIoBaTh 3a 3aJaHHOW BEJIMYMHOM, a BenuunHa DFM noibkHa W3MEHATHCS B
COOTBETCTBUU C TEKYILEH HArpy3KOM Ha T€HEpaToOp MEPEMEHHOIO TOKA.

JlonmyCTUMBI HEKOTOpPBIE HECOOTBETCTBUSI MEXKAY BEIMYMHAMM HaNpsokeHWs. BaxHa, B mEepBYIO odepelib,
MpaBWIbHAA PEAKIUs TIEHEpaTopa MEPEMEHHOrO TOKAa, KOTOpas 3akKIIOYaeTCs B YBEJIMYECHUU WIH
YMEHBIIIEHUN HAMNPSKEHUS HAa BBIXOJI€ B COOTBETCTBUM C 33 JaHHBIM HAIIPSKEHUEM.

2. SIG — ®opa, Ma3na

FRSIGA
LI RCA

— FRM SIGRC
' AB+

—_—

Crioco6 moJKIIr0UeHus TecTepa K reHepaTopy MepeMEHHOro ToKa:



IlpoBon, coenuustonmii B- (kopiryc) reHepaTopa IepeMeHHOTO TOKa ¢ pa3beMoM B- Tectepa
IIpoBox, coepunstomuil passemM B+ renepaTopa nepeMeHHOro Toka ¢ pazbeMoM B+ Tecteps
IIpoBon, coenunsttonuii KOHTakT FR renepaTropa nepeMeHHOro Toka ¢ pa3beMoM M T :
IIpoBox, coeaunstomuii kontakT SIG reneparopa nepeMeH. Toka ¢ pasbemoM RC tectep
IIpoBoj, coeANHAIOMUM KOHTAaKT A TeHepaTopa EPEMEHHOI0 TOKa € Pa3beMOM

[ToakmroueHrne KOHTAKTOB A ClieyeT BBIOTHUTH HE3aBUCUMO OT TECTEPA, UCIIONIB3Ys MPUCOSTUHEHNUS,
HaXOJAIIHECS B aBTOMOOMIIC UJTH BXOJISIIIIE B 000PY/TIOBAaHUE HCITBITATEIILHOTO CTEH/IA.
[Tocne noakiroUeHHs TeCTepa Ha HIKPaHE MOKAXKETCS TJIaBHOE MEHIO:

Bpamass BopoTok, ciemyer BbIOparh (yHKIu0 SIG w MOATBEpAUTh KOPOTKUM HAXKaTHEM BOPOTKA.
VYcTpoiicTBo mepeiaer B pexxuM TecTupoBanust SIG 1 MOKaXkeT CleayroIyo HHPOpMaIIo:

14 .4V
14. 3V

DFM 36%




Bo Bpemsi Tecrta, mocie mycka NpHUBOAA TEHEpaTopa MNMEPEMEHHOrO TOKa, peajibHas BEIMYMHA
HalpspKEHUsT JOJDKHA CIIeIoBaTh 3a 3aJaHHOW BENMYMHOM, a BenuuuHa DFM noimbkHa W3MEHATHCS B

COOTBETCTBUU C TEKYIIEW Harpy3KOi Ha F€HEPATOp NEPEMEHHOIO TOKa.

I[OHyCTI/IMBI HCKOTOPLIC HECOOTBCTCTBUA MCKAY BCIWMYMHAMU HAIIPAKCHHA. BancHa, B MNCPBYHO OUYCPEOb,
MpaBUJIbHasA pCaklud TICHECpaTOpa IMICPEMCHHOIO TOKA, KOTOpad 3aK/IIO4YacTCsa B YBCIMYCHHUU WU
YMCHBIICHUH HAIIPAXKCHUA Ha BBIXOAC B COOTBETCTBUU C 3aJaHHBIM HAIIPS>KECHUCM.

IIpoBog, coenunsromuii passeM B+ reneparopa nepeMeHHOro Toka ¢ pazbeMoM B+ Tectepa ‘
IIpoBox, coenunsromuit KOHTakT D reHepaTopa nepeMeHHOro Toka ¢ pasbemoM RC Tectepa
IIpoBox, coennnsromuil KOHTakT P reHepatopa nepeMeHHOro ToKa ¢ pa3beMoM M TecTepa

IIpoBon, coenunstomuii B- (kopiyc) reHeparopa nepeMeHHOro Toka ¢ pa3beMoM B- Tectepa




3.P-D —Ma3snaa

P —M

SH= P e

Crioco6 MmoJIKITIOYEHUS TeCTepa K TeHepaTopy MePEMEHHOTO TOKa!
[Tocie moakIrOUYeHUs TeCTepa Ha SIKPAHE TIOKAKETCS TTIAaBHOE MEHIO:

Bpamiast BopoTok, ciemyeT BoIOpaTh QyHKIHIO P-D U moATBEpIUTh KOPOTKUM HAXKATHEM BOPOTKA.
VYerpoiicTBo nepeier B pexxuM tectupoBanus PD.

Bo Bpemsa Tecra, mocime mycka INpHUBOAA TEHEPATOpPA NEPEMEHHOIO TOKA, peajlibHas BEIUYMHA
HanpspKEHUsl JOJDKHA CIIeoBaTh 3a 3aJaHHOW BEJNIMYMHOM, a BenmunHa DFM noibkHa HW3MEHSTHCS B
COOTBETCTBUU C TEKYILEW HArpy3KOW HA F'€HEPaTOp NEPEMEHHOTO TOKA.

JlonmyCTUMBI HEKOTOpPBIE HECOOTBETCTBUS MEXKAY BEIMYMHAMM HalpsoKeHUsA. BaxHa, B IepBYrO oudepelb,
MpaBWIbHAsA pEaKlMsl TEeHeparopa MNEPEMEHHOr0 TOKa, KOTOpas 3aKJII04YaeTcs B YBEIMYCHUU WIH
YMEHBIIIEHUN HAMPSKEHUs Ha BBIXOJI€ B COOTBETCTBHUHM C 33IaHHBIM HAIIPSKEHUEM.

4, L-RVC — [d:xenepaa Motopc

L — RC
RVC— M

ITocne mogkmroYeHUS TECTCPA HAa DKPAHE ITOKAXKETCA I''TaBHOC MCHIO!:

Bparmas Bopotok, crienyet BeiOpath PpyHkiuio L-RVC u moaTBepauTh KOpPOTKUM Ha)KaTHEM BOPOTKA.
VYerpoiicTBo nepeiiaeT B pexkuM tectupoBanus L-RVC.



Bo Bpemsi Tecrta, mocie mycka NpHUBOAA TEHEpaTopa MNMEPEMEHHOrO TOKa, peajibHas BEIMYMHA
HalpspKEHUsT JOJDKHA CIIeIoBaTh 3a 3aJaHHOW BENMYMHOM, a BenuuuHa DFM noimbkHa W3MEHATHCS B

COOTBETCTBHUH C TEKYIICH HAIPY3KOW HAa FEHEPaToOp MEPEMEHHOTO TOKA.
JlomycTUMBI  HEKOTOpPBhIE HECOOTBETCTBHSI MEXIy BEIMYMHAMH HAINpsDKeHHUs. BakHa, B IEpBYIO
ouepesib, MPaBWIbHAS PEaKIis TeHepaTopa MEPEMEHHOTO TOKa, KOTOpas 3aK/IH0YacTCs B YBEIHMUCHHH HJIH

YMCHBIICHUHU HAIIPAKCHUSA HA BBIXOAC B COOTBECTCTBUU C 3aIaHHBIM HAIIPSKCHUCM.

5. RLO — Toiiora

IIpoBox, coenuusAomuii pazbeM B+ reneparopa nepeMeHHOro ToKa ¢ a3beMoM B+ tecrepa
[IpoBox, coenuustommii B- (kopmyc) renepaTopa nepeMeHHOro TOKa ¢ pabeMoM B- tecirepa
[IpoBox, coenunsronmii konTakT RLO reneparopa nepemeH. Toka ¢ p3beMoM RC t¢cTdpa
IIpoBon, coemqunustomuii koHTakT DFM reneparopa nepeMeH. Toka cpazbeMoM M TecTepa
IIpoBox, coenunstonyii KOHTakT IG reHeparopa nepeMeHHOTQTOKa ¢ 3axiMop B+
IIpoBox HHAMKATOPA 3apsAKH MOAKIIOYEHHBINA K KOHTAKTY L

e

T

[/

RLO ——RC
RLO EIFM DFM—»M
cm L L
G —pB+

Crioco6 MmoJIKITIOYEHUs TeCTepa K TeHEPaTOpy NEPEMEHHOTO TOKA!

[Noaxmouenue kouTakToB L 1 IG cnenyer BHINOMHUTL HE3aBUCUMO OT TECTEPa, UCIONb3Ysl MPUCOECTUHEHUS,
HAXOJAIIUECs B aBTOMOOWIIE WM BXOJSIIUE B 000PYIOBAaHUE HCIIBITATEILHOTO CTEH/A.



[Tocne mogkimroueHUS TECTCPaA HA DKPAHE ITOKAXKETCA I''TAaBHOEC MCHIO:

14 .7V
14 .6V

DFM 24%

Bpamas BopoTok, ciexyer BoIOpaTh GyHKInio RLO u moaTBepAuTh KOPOTKUM Ha)KaTHEM BOPOTKA.
YcrpoiicTBo nepeiaer B pexuM tectupoBanus RLO 1 mokaxeT ciieayrolyo HHGpOopMaIuio:

14.7V
14 .6V

DFM 24%

Bo Bpems Tecta, mocie Imycka NpUBOJA IeHEpaTopa NEPEMEHHOIO TOKAa, peajlbHas BEJINYHMHA
HalpsDKeHUsl JIOJDKHA CIeloBaTh 3a 3a/JlaHHOM BeNMuuMHOW, a BenuunHa DFM nomkHa H3MEHSTbCS B
COOTBETCTBUU C TEKYIIEH Harpy3Koi Ha reHepaTop NEPEMEHHOTO TOKA.

JlomycTMBl HEKOTOpBIE HECOOTBETCTBUS MEXJy BEIMYMHAMHU HampshkeHHs. BakHa, B mepBylo ouepenb,
IpaBWIbHAs peaklus TIeHepaTopa IEPEMEHHOIO TOKa, KOTOpas 3aKiIIo4yacTcs B YBEJIWYEHUM WIN
YMEHbILIEHUH HaNpPsKEHUS Ha BHIXOJIE B COOTBETCTBUH C 33JJaHHBIM HaNPSKECHUEM.



YacTtbie BOIPOCHL:

Mo:xeT J1M IPOU30ITH MOBPEXKIeHNEe YCTPOUMCTBA B pe3yJIbTaTe HENMPABUJIbHOI0 MOJAKJIIOYEHUs1?
yCTpOﬁCTBO yCTOﬁ‘IHBO K omubkam MNOAKIIOYCHHUA B CTAHAAPTHBIX T[IPUMCHCHHUAX HW AOHAIla30HaXx
HaAIPSDKEHUS.

MoskeT Jin yCTPOICTBO MOBPEIUTH MOK/IIOUYEHHbIE K HEMY MOAY3JbI?

yCTpOﬁCTBO HC MOXCT HCIIOCPCACTBCHHO ITOBPCIUTH HO[[KJIIO‘ICHHBII;'I K HCMY IIOAY3€J, OAHAKO CICAYCT
MIOMHUTh, YTO JUAMAa30H PETYJIMPOBKH HANPSDKEHUS, 33JaHHOTO Te€HEepaTopy MEPEMEHHOTO TOKa, OYCHb
IIMPOK M BKIIOYAET TaKXKe Hepa3pelleHHble BeauuuHbl (Oosee 15B), koTopeie — eciid TeHepaTop
MIEPEeMEHHOTO TOKa TECTUPYETCs 0e3 JIEeMOHTaka M3 aBTOMOOWIS — MOTYT BBI3BaTh OOBIYHBIC B TaKOM
CUTYaIlMX OIITHOKH AJIEKTPOITPOBOJIKH.

Bbi3oBeT Jin BHIOOP HeNPaBUJILHOM (DYHKIIUM TeCTUPOBAHMS NMOBPEXKIEHUE YCTPOIiCTBA HJIH
NOAKJII0YeHHBIX MO1Y3JI0B?

EnMHCTBEHHBIM CJIeICTBUEM HEMPaBUILHOTO BBIOOpA peKMMa TECTUPOBAHUS SBISETCS OTCYTCTBUE PAOOTHI
MOAKIIOYEHHOTO TeHEepaTopa MEPEMEHHOTO TOKA.

Bceraa iu 10J15kHO OBITH HOAKIIOYEHO coequnenne M?
B HekoTOphIX reHepaTopax NMEPEMEHHOIO TOKAa, OCHAIEHHBIX pazbeMoM COM, OTCYTCTBYET aHaJIOIOBBIM
BbIX0J DFM — B 3TOM citydae mpoBoa M oCTaeTcsi HENOAKIFOYEHHBIM.

Mo:kHO J11 MCTI0JIBL30BaTh 00Jiee JJIMHHbIE IPOBO/A, MOAKJIIOYEHHbIE K YCTPOUCTBY? Y CTPONCTBO
pabotaet 6e3 nmpobiieM Jaxe ¢ MPOBOAAMH JJIMHON 5 METPOB.

Mo:kHO 11 HCII0JIB30BATH TecTep B mpoBoake 24B? Jla.

Yro aenarb, ecjiv mocJie NOAKJIIYEHNS YCTPOICTBO He NMOICBEYNBaeTCs, He MOSIBJIsIeTCs CTAPTOBBIM
JKPAH H IVIAaBHOE MEHIO?

B TtakoMm cnyuae cienyer NpOBEpUTH MPABUIBHOCTh MMOJAKIIIOUEHHUS TecTepa, a TaKke Haluyue
HaAJIC)KAIIETOo HAIMPSXKCHUA B ITPOBOAKE, K KOTOpOI71 OH MOJKJIFOYCH, a B ClIydac MPHUCYTCTBUS HAIIPAKCHUA,
TaK)K€ IPOBEPUTH LIEJTOCTHOCTh NPUCOEANHUTEIBHBIX IIPOBOJIOB.

Kak caenyer xpanurts Tecrep?
YCTpONCTBO pEKOMEHAYETCSI XPaHUTh B IPUIaraéMoM TPAaHCIOPTUPOBOYHOM UYEMOJAHYHMKE, B TEIUIOM M
CYXOM IIOMEIIEHHUH.

Kak ynaaurs 3arpsi3HeHus1 ¢ Kopmyca?

Tecrep cnenyer 3amumiath OT BO3JACHCTBUS JIOOBIX JKMIKOCTEH M JIPYTHX BELIECTB, KOTOPBIE MOTYT
NPHUKHYTh BHYTPb IpuOOpa. 3arps3HEeHUs KopIlyca CieIyeT YyIalsiTh MSTKOM, Cllerka YyBJIa)KHEHHOU
TKaHbIO C MATKOACHCTBYIOUIMM MOIOIIMM CpPEICTBOM. 3alpeliaeTcsi HCIO0Jb30BaTh O€H3UH H
pPacTBOPUTEIH, OCKOJIBKY 9TO MOKET IIPUBECTH K MAaTUPOBAHUIO SKPaHa U MOBPEKICHUIO TIOKPBITHSL.

Mo0:KHO JIM YCTAHOBUTD TECTEP HA HCNBITATEIbHOM CTEeHae?
Ja, mpu ycIoBHH, YTO €r0 KOPILyC HE OYyAeT MOBpEeXJEH. 3amnpemaeTcs CBEpJITh OTBEPCTUSl B KOpITyce U
BBUHYMBATh LIyPYIIBL.

IIo kakoii npuunHe B pesxkume COM TecTep nMokaspiBaeT OMMOKY, KOI/Ia FreHepaTop nepeMeHHOoro
TOKa NepecTaeT BpamaTbes?

Perynsatopsl HampsikeHHs ¢ LHU(PPOBBIM YIPABIECHUEM, IPU OOHAPYKEHUM MapaMeTpOB, MPEBBIIIAIONINX
JIOMYCTUMBIC BEJMYMHBI, T€HEPUPYIOT HH(pOpMaruio 00 omuOKe, KOTOpas MOKa3bIBaeTCs Ha JKpaHe
Tectepa. B ciyyae 0cTaHOBKHM reHepaTopa MepeMEHHOr0 TOKa 3TO MPOCTO OLIMOKAa OTCYTCTBHUS 000POTOB,



KOTOpasi OJDKHA MCYE3HYTh, KOTJa POTOp TeHepaTropa MepeMEeHHOr0 TOKa BO3OOHOBHUT BpalleHHe. Takoe
SIBIICHKE, KOHEYHO K€, HOPMAJIbHO M CBHUJCTEIILCTBYET O MPAaBWILHOW pabOTe reHepaTopa MepeMeHHOTro
TOKA.

Ilouemy resepaTop nepemMeHHOro Toka ¢ BbixoaoM COM HayuHaeT padoTy TOJIbKO MOCJIE IEPBOro
H3MeHEeHUsI 32JaHHOT0 HANPSIKeHUs1 ?

310 00yCIIOBICHO (PYHKIIHEH peryiasTopa HalpsHKeHUs B T€HEpaTope MepeMEHHOro TOKa, ’TO HOPMaJlbHOE
SIBJICHUE, CBUJIETEJIbCTBYIOIIEE O MPAaBUIBLHOM paboTe reHepaTopa NepeMeHHOr0 TOKa.

Mory Jin 1 IPOBEPUTH TeCTEPOM I'eHepaTophbl IEPeMEeHHOr0 TOKA CO mTernceseM, 0003Ha4yeHHbIM F1 —
F27?

I'enepatopsl NEPEMEHHOr0 TOKA TaKOr'0 TUIIA B3aUMOJEHCTBYIOT CO BHEIIHUM PETYJIATOPOM HAIPSKEHUS U
TpeOyIOT APYroro METoa TECTUPOBAHMUSL.
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