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1. MUKPOIIPOIIECCOPHBI BAPUATOP YI'JIA ONIEPEXKEHUSI
3A’KUT'AHUA - 3BAYEM OH HY’KEH.

Kak wu3BeCTHO, OKTaHOBOE YHCIIO NPONAHOOYTAHOBOM CMECH, WIH
CKWKeHHoro HedtsHoro raza (CHI') pasuo 105-110, wmerana, wiu
KoMmnpumupoBaHHoro npupojnoro raza (KIII') paBno 120, uro ropasno Bhilie,
yemM y OeH3uHa Jr000i wmapku. Kak mokaspiBaeT OIBIT, €CIH B MOTOD,
paccuuTaHHbId 71 paboThl Ha OeH3uHe Mapku AUNS80, 3anuth OCH3WH MapKu
AN98 Ge3 COOTBETCTBYIOIIUX KOPPEKTUPOBOK YIJIa OMEPEHKECHHS 3a)KUTAHUSA, ITO
OpUBEAET K IPOrOPAHUIO BBIITYCKHBIX KJIaaHOB U MaJI€HUIO MOLIHOCTH JIBUTaTEI,
T.K. BpeMsi ropeHust 98-ro OeH3nHa 3HAUUTENBHO OOJIbIIE U JOTOpaTh ITOT OEH3UH
OyJeT NpaKkTUYECKHU B BBIIYCKHOM KOJulekTOpe. To ke camoe MpOUCXOJUT IpHU
JKCIUTyaTallUM  MAIllMHbBl HAa Ta30BOM TOIUIMBE ©0€3 COOTBETCTBYIOIIMX
KOPPEKTUPOBOK yIjla oOlepexeHus 3axuranus. Kpome Toro, mnpu Takou
JKCIUTyaTallik, Ha MHXKEKTOPHBIX MAallMHAaX TMOBBIIIEHHAs TeMIlepaTypa
BBIXJIOITHBIX Ta30B BBI3BIBAET YCKOPEHHBIM BBIXOJ M3 CTPOs KaTaTUTHYECKOTO
HehTpanuzaTopa. COOTBETCTBEHHO, JIsI KOMIIEHCAIIMM IOBBIIIEHHOTO BpPEMEHU
rOpeHusi rasa, HEOOXOAMMO paHbIIE€ €ro MOJKUTaTh, T.€ YBEIWYMBATH YIOJI
onepexxeHus 3axuranus. Takum oOpasom, raz OyJeT ycneBaTb IporopaTh B
LWIMHAPE U Yacmb Menjaomul C2OPAHUA 2a3d, KOMOPAA Wiia HA HAZpesanue
KI1anamoe u 6GulicucAHUEe KAMAAUmu4ecKkozo Heumpanuszamopa, o0yoem
npespawamvca 6 MexXanuuecKkylo Inepzuio epauienus momopa. Camo co0Ooi,
KIIZIl nurarens nmpu 3TOM BO3PACTET, YTO BBI3OBET CHUIKEHUE PACX0/a TOILIMBA U
MOBBIIICHHE MOIIHOCTH. OIHAKO 3TOT (paKT M3BECTEH JAJIEKO HE BCEM, IMOTOMY
YTO, KaK MPaBUJIO, Fa30yCTAHOBIIMKM HE AKIEHTHUPYIOT BHUMAHUE KIMEHTOB Ha
TeMe 3axuraHus. EcnM KIMEHTy He XBaTaeT TIru, €My pPEeKOMEHIYIOT
OTKOPPEKTUPOBATh KapTy ra30BOI0 BIPbICKA (YBEJIWYUTh TOIUIMBOIOJAYY), YTO
HEen30eKHO NMPUBEAET K MOBBILLIEHHOMY pacxoay Tomiuba. KpoMe Toro, kak 3To HU
napajoKCcaibHO, HEKOTOpPbIE CYHUTAIOT, YTO «HA 2ad3080M 000PYO08AHUU
uemeeépmozo0  NOKOJNEHUs  2a308blli  KOHMpoJnep  cam  oymaem,  Kak
omkoppekmuposams 3axcueanue...». [lonpoOyem onpoBeprHyTh ’TO MHEHHE.

Pabora xonTpomiepa ['BO 4eTBEPTOro MOKOJIEHUS MPOUCXOAMT OYEHBb IPOCTO -
U3MEPSAETCS BPEMsI OTKPBITUSI OCH3MHOBBIX (DOPCYHOK, 3TO BPEMsSI YMHOXAETCS Ha
onpenenEHHbli KOAQGUIIMEHT U pe3yJbTaTOM SABIISIETCS BpEMSI OTKPBITHS T'a30BbIX
dopcynok. Bcé mpocro kak 2x2! @yHKUMsS Ta3o0BOTO  KOMIIbIOTEpa -
KOPPEKTUPOBATH 3TOT KOA(P(UIMEHT B 3aBUCHUMOCTH OT TEMIEpaTypbl rasa,
JlaBJIEHU raza, 000pOTOB JABUTATENS U T.J., JOOUBAsCh TEM CaMbIM ONTUMAaJIbHOIO
CTEXMOMETPUYECKOTO COOTHOILIECHUS Ia30BO3MYIIHON cMmecu. /pyzux pynkyuii y
24306020 Komnvlomepa Hem, 3a)CUZAHUeM OH He Ynpaeusiem. 3alNcuanuem
ynpaeénaem 0EH3UHOBbLII KOHMPOIEP, CHUmMasn, Ymo osuzamens padomaem Ha
Oensumne.....

N Tyr mnosBiasfercs TJIABHBIM apryMEHT JICHHWBBIX Ta30yCTAaHOBIIMKOB: "B
COBPEMEHHBIX HHKEKTOPHBIX JIBUTATEIAX 3aKUTAHUE KOPPEKTUPYETCS M0 JaTUYUKY



netoHauuu. Ha rasze pgeroHauMM HET, MO3TOMY 3aXHIaHWE aBTOMAaTUYECKU
craHoBHUTCS panbwe." Ha mepBblld B3IV 3TO JACUCTBUTENIBHO CEPHE3HBIN
JIOTUYECKUUA JOBOJI, OJHAKO Ha TMPAKTHUKE CHUTHaJl C JaT4yvKa JAeTOHAUWU
3aJIeUCTBYETCS NP MCIIOIb30BAHNUU TOIUIMBA C OKTAHOBBIM YMCIIOM HUXE HOPMBI,
T.e. HNO CUCHANYy C Oamuuka OemoHauuu O0eH3UHOBbl 010K YynpaeileHus
oguzamenem modcem moJjabKo NO3OHUMb 3a)CUZanue, a He oeaamsp e2o panvuie!
WNubiMu ciioBamMu, Ha ra30BOM TOIUIMBE 3aXKUraHue OyJeT Kak Ha xopomiem 92-m
W 95-m. Hy, B KpaitHeM ciydae, Kak Ha 98-M...
HUrak, paccMOTpUM pa3HMIY B OKTAHOBBIX YHCJIaX OEH3MHOBOI0 TOILIMBA:
92-80=12

95-80=15

98-80=18

[IpyHMMas BO BHUMaHWE OKTAaHOBOE YHCIIO TporaHo-OytaHoBoil cmecu = 110,
HAXOAMM Pa3HUIY B OKTAHOBBIX YHCJIAX MeEKIY ra3oM M OEH3HMHOM:
110-98=12

110-95=15

110-92=18

WMuTepecHblid mOMydMJics pe3yJbTaT s npomnaH-OyraHa! A g meraHa ¢
OKTaHOBBIM 4ucJIOM 120 pesynbrarT mnosnyudaercs em€ wuntepecHee!!! HMubimu
CIOBaMH, MPHU TMepeodOPYIOBAHUM [BHUraTe/isi, paccUuTaAaHHOro Ha 98-ii
OeH3MH, HA NMPONAH-0yTaH, MbI MOJYy4aeM TAKYI0 K€ Pa3HUIY B OKTAHOBBIX
yHucJIax, Kak MpPU MCIOJIb30BAHUM B MOTOpe, paccuuTaHHOM Ha 80-ii OeH3MH,
92-ro!!! T.e. koppekUs 32)KUTAHUS MO I'a3 HA WHKEKTOPHBIX JBHIaTeJIfAX
TaK ’Ke He00X0AMMa KaK M Ha KapOwpaTtopHbix! [Ipuuém, B uaeanpHOM ciiyyae
KOPPEKTUPOBKA JOJKHA MPOUCXOAUTh TUHAMUYECKH — IPU MEPEKITIOUECHUH Ha Ta3,
32)KUTaHUE MOMEHTAJIBHO JIOJDKHO CTAHOBUThCA Oosiee paHHUM. MIMeHHO 3Ty
(yHKUHIO U BBIONHSET BapuaTtop 60-2.ru.

Pe3yabTaroM npumeHeHus Bapuaropa 60-2.ru siBjasiercs:

1. TloBblmieHME NPUEMHUCTOCTH JBUTATEINS IPU YCKOPEHUH
2. CHmxeHue pacxoJa TOIUIMBA
3. CHmXeHHEe pucKa «0OpaTHBIX XJIOMKOBY.

Kpome Toro, Bapuatop Mmo3BoJiieT KOPPEKTUPOBATH YIOJl ONMEPEIKEHUS 3aKUTAHUS
U npu pabore Ha OEH3MHE KaK B CTOPOHY OIICPEKEHHs, TaK U B CTOPOHY
3ama3/IpIBaHus. DTO IMO3BOJISET TOYHO aJaNTHPOBATh 3aKUTAHUE JBHUTATEIS MPH
paboTe Ha OCH3MHE 10T KAYECTBO OCH3MHA B KOHKPETHOM PETHOHE.



2. HOAKJIIOYEHUE BAPUATOPA.

Bapuarop B kopItyce BBITTISIUT CJIETYIOUUM 00pa3oM:

Ha dortorpadun BugHbI €10 peanbHble radapuTh:

B KOMIIIEKT MOCTAaBKM TaK K€ BXOJMT KI'yT IPOBOJIOB BapuaTopa W aBapHilHas
3ariaylka, KOTopas IpU HEOOXOAMMOCTH BCTaBISETCA B Pa3bEM JKIyTa BMECTO
BApUATOpPa,  BOCCTAHABIIMBAs  IUTATHOE  COEOUHEHHE  DBJIEKTPOIIPOBOAKHU
apromoOwis. Ilpu ycraHoBke o0co00e BHMMaHUe YyHAeJUTe THAPOU3OJISIIUM
BapHaTOpa — NPH HEOOXOAMMOCTH YCTAHOBHUTE €ro B cajioHe. /[J1luHa npoBoa0B
IPU 3TOM pelaloero 3Ha4YeHus: He UMeeT.



[lepen monKIIOUEHHEM BapHaTopa, MEPBBIM JIE€JIOM HEOOXOJUMO CHSTH C HErO
CaMO3aIIEIKUBAIOIINNCS 3aIUTHBIN KOPITyC. JTO MOYKHO CHAENATh, HAIPUMED, C
VICIIOJIb30BAHUEM OTBEPTKU.

BapuaTtop co CHATOM 3aIMTHON KPBILIKOW.

Heo6xoaumo BcTaBUTH OTBEPTKY B IIEAb MEXKIY BEpXHEH YacThi0 pa3zbEéMa
BapHUaToOpa U KOPILyCOM, IOCJIE YEro MOJHUMATh OTBEPTKY BBEPX JI0 TEX IOP, ITOKA
Kopryc He oTkpoercs. (He nmpiTaiiTech OTKPBITh BApUATOP C APYrOll CTOPOHBI — TaK



MO>XHO IOBPEIUTh PAJAMO3JIEMEHTHl Ha INe4YaTHOW Iuiate Bapuaropa.) llpu stom
HAM  OTKpOeTCsl ~ TedaTHas  IulaTa  BapuaTopa,  KOHUTYpalMOHHBIC
MUKPOIIEPEKI0YATENN KOTOPOM MBI JOJKHBI YCTAHOBUTH NEPE] MOAKIIOUEHUEM
BapUaTOpA.

¥

Onucanve (PyHKIIMOHAILHOTO Ha3HAYEHHSI MUKPOTIEPEKItoYaTesield U CBETOUO0/I0B
BapuaTopa NPUBOJUTCS B B IJ1aBe 3 JAHHOTO TEXHUYECKOro pykoBojacTBa. Jlaiee
IPEJCTaBICHO ONMCAHUE MOAKIOYEHUS FIEKTPUUECKUX BBIBOJOB BapuaTopa.

Hywmepaiiust BBIBOJIOB Ha TOCAIOYHOM MECTE pazbEéMa BapuaTopa:
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(DYHKL[I/IOHaJIBHOG Ha3Ha4YCHUC BbBIBOJOB

pa3zpéma Bapuaropa

==

JITKB- o
JKpaH

Homep | @yHKIIMOHAIBHOE Ha3HAYEHUE
BBIBOJIA

1 HanpsixeHue nuranus

2 Hanpsixenne ¢ BeiBOga «+»
ra30BOI'O KJ1allaHa.

3 Boieog TxD (ITpuém mo unrepdeiicy
RS232 (xommyTHpYeM Ha Maccy Ui
HCKJIIOUCHHSI BIHSHUS TIOMEX).

4 Breog RxD (Ilepenaua mo uatepdeiicy
RS232) (xkomMyTHpYyeM Ha Maccy IS
HCKITIOYEHHUs BIMSIHUS TOMEX)

5 Bxon JITKB-

Macca. (IToaxmrouaercs K
skpany JIIKB).

7 Bxon JITKB+

8 BBbIBOZ [IEPEKIIFOUCHHUS B PEXKHM CMCHBI

IPOLIMBKH BapHaTOPA.
(xommyTHpyeM Ha +12B s
JOTIOJTHATEIFHOMN 3alIUTHI OT
HEpeAHaMePEHHOTO MePexo/a B PEXKUM
IPOTrPaMMHPOBAHHS)

9 Brixon AITKB-

10 Brixon AITKB+

AIIKB+




OOparuTe BHUMaHUE HAa HyMEpAIMIO BBHIBOJOB pa3béMa BapuaTopa — Ha PUCYHKE
«Hymepanus BBIBOJIOB Ha MOCAJOYHOM MECTE€ pa3béMa BapuaTOpa» IPUBEICHO
cXeMmaThudeckoe 00O3HAaYeHWE IMeYaTHOW TUIaThl BapuaTopa, ¢ 00O3HAYCHUEM
HOMEPOB BBIBOJIOB Ha IMOCAJOYHOM MecTe pa3zbéma Bapuatopa. (ObOsa3amenbHO
conocmaeisiime HoMep 8bl800A U Y8en COOMEEemCmeyoue20 nposooa 8 Hcayme
npo800os eapuamopa!

Ha BbIBOA 1 mpu BKIIOYCHWHM 3)KUTaHUS JOJKHO TOJABATHCS HAMPSKCHUE
nutanus Bapuatopa (+12B). Jlna mpoBepku paboTOCHOCOOHOCTHM BapuaTopa
MOXHO TIOJIaTh Ha OJTOT BBIBOA IMOCTOsSHHBIE +12B ¢ akkymynstopa. B
JaNbHeWIIeM, HanpsbkeHue +12B T0KHO KOMMYTHPOBATBCS Ha BapwaTop C
aKKyMyJsiTopa depe3 pene. Cxema MOIKITIOUCHUS MUTAHKUS BapuaTopa MpUBEIcHA
HUKE:

Hpenoxpanurensb Pene ITpenoxpanurenn

+12B o—{ ] [ —O +12Bc AKB
C 3aMKa 3aKUTraHus, |

C IPOBOJIa THUTAHUS
KaTYIIKW WA Ha BriBoA 1 BapuaTopa
OEH3MHOBBIX >

dbopcyHOK I

Takas cxeMa TIO3BOJISIET TIOJYYHTh TapaHTUPOBAHHO CTAOWJIBHOE IHUTaHUE
BapuaTopa, HE3aBUCUMO OT HAIMYUS IyJIbCAllMi HANPsDKCHHS Ha YIIPaBJISIOMISH
00OMOTKE peJie, KOTOpble TMPUCYTCTBYIOT JOBOJBHO YacTO, a OOHApPYKHUTh WX
BO3MOXKHO TOJIBKO C HCIIOJIb30BaHueM ocmwniorpada. Ilpemoxpanurenn —
aBTOMOOMJIbHBIC, HA MHUHHMAJIbHO BO3MOXXHYIO BCJIIMUMHY TOKa, peie — Jiobdoe
aBTOMOOMIJILHOE.

BbIBOJIbI CTAHAAPTHOI'O ABTOMOBHMJIBHOI'O PEJIE

- - HOpMaJILHO pa30MKHVTLIﬁ KOHTAKT

HOPMAJIbHO 3AMKHYTbIH KOHTAKT

87("

1
1
I
1
1
86 I 87a I YIIpaBJICHHUC, 00MOTKA PEJIC (npu HaiMyYuu AHOAA MOAKIIOYATH K CHTHAIY MACChI)
1 I]ss

|30 00N CHJIOBOI KOHTAKT

YIIPABJICHHUC, 00MOTKA PECJIEC (npu naauuuu auona noaxs0uaTh K curnaiy +12B)

Ha BbIBOA 2 mpu TEpEeKITIOYCHUH HA Ta3 JOJDKHO IIOCTYMAaTh HAIpPsSHKEHUE C
BBIBOJIA «+» Ta30BoOro kiamnana (+12B).



BoiBoja 3 - BeiBon TxD (ITpuém mndpopmaiuu K nepcoHaIbHOMY KOMIBIOTEPY 11O
unTepdericy RS232). 3ToT BbIBOI HCHOIB3yETCS MPH MOAKIIOUEHUU BapuaTopa K
KOMITBIOTEPY ISl HACTPOMKHU WUJIM CMEHBI MPOIIUBKU. B 00bIYHOM pekrmMe padoThl
ATOT BBIBOJA He 3aieilcTByercs. JKenaTenbHO KOMMYTHpPOBATH €ro Ha Maccy
(COeIUHUTH C IPOBOJOM OT 6-T0 BBIBOJIA).

BoiBoja 4 - Beisog RxD (Ilepenaua nadopmaiiuu oT MepCcoOHAILHOIO KOMITBIOTEPA
no uaTepdeiicy RS232). DToT BBIBOA UCIIOIB3YETCS MPU MOJIKIIOYESHUN BapraTopa
K KOMIIBIOTEPY HJisi HACTPOWKM WM CMEHBI MpOIIMBKUA. B 0OOBIYHOM pexume
paboThl ATOT BBIBOA HE 3aaeicTByercs. JKelnarelbHO KOMMYTHUPOBaTh €ro Ha
Maccy (COeAMHUTH € MPOBOAOM OT 6-TO BBIBOJIA).

BeiBog 5 — Bxox IIKB-. Ha »tor Bxoa mnocrtymaer curHan c JIIKB
OTpPULATENBHOM NONSpHOCTH. OcHuiuiorpaMma TaKOTO CHUTHAJIA MPEICTaBIICHA
HIDKE.

BeiBogx 6 — Macca. IIpu BO3MOXHOCTH, 3TOT BBIBOJ JOJKEH COCIHUHSTHCS C
skpanupyromeit omnérkoir kabdens AIIKB. [IpenBaputenbHO HYKHO yOenIUThCS B
TOM, 4YTO DKPAHUPYIOLIAs OILUIETKA HAJIEKHO COECAUHEHA C Maccor. Ecinu ke takas
BO3MOXHOCTh OTCYTCTBYET, HEOOXOAMMO COCAMHUTH MAacCy Bapuaropa ¢ Ky30BOM
aBTOMAaIIMHbBI WK MUHYCcOBOM kiemmoi AKBD.

BeiBon 7 — Bxox JIIKB+. Ha »stor Bxom mnocrymaer curHain c JIIIKB
MOJIOKUTENIBHOW MOJsipHOCTH. OcuuiiorpaMMma TakOIro CUTHajla MpeAcTaBleHa
Huxe. /loeonvno uacmo 61600 /IIIKB+ kommymupyemcsa 6eH3UHOBbIM 0J10KOM
ynpaeénenua na maccy (!!!). B HEKOTOpPBIX Ciaydasx 3TO MO3BOJSAECT ONPEACIUTH
MOJISPHOCTH TIOJIKJTFOUEHMSI 0€3 CTIOIB30BaHus ocmiiorpada.

BbiBoa 8 - BriBog mepekitoueHusi B peKUM CMEHBI NPOIIMBKU Bapuartopa. Jliis
nepexo/ia B PeKUM CMEHBI MPOIIMBKY BapuaTOpa HEOOXOAUMO 3aKOPOTUTH ITOT
BBIBOJI Ha Maccy. B oObr4yHOM pekume paboThl BapuaTopa He ucnoiib3dyercs. [Ipu
ATOM JKeJIaTeJIbHO KOMMYTHUPOBaTh ero Ha +12B (coenuHuTh ¢ TPOBOJAOM OT 1-TO
BBIBOJIA).

BoiBoa 9 — Breixon [AIIKB-. C 3Toro BeiBOJa OT Bapuaropa K OJOKYy yHpaBieHUs
nocrymnaet amynupyemsiid curaan JIIKB orpuniarenbsHON NOISIPHOCTH.

BeiBoa 10 — Beixox JIITKB+. C atoro BeiBosa OT BapuaTopa K OJI0KY yNpaBlIeHUs
nocrymnaet amynupyembiid curaan JIIKB nonoxurenbHON NOIIPHOCTH.



[IpuBenéHnbIe BhILIE OCHUILIOrPAaMMBbI COOTBETCTBYIOT curHaigam JIIIKB+ u
JITKB- ctanpaptHbiX mKKUBOB 60-2, 36-2, 36-1.

Hyw™mepaius BBIBOJOB pazbéMa JlaTuvKa MOJOKEHUS KOJEHBAJIA , U3MOJIb3YEMOr0
Ha osueamensix asmomodbunet Iazenb, Cobonb, VA3, Bonea eepol u nuoce,
IPE/ICTaBIIEHAa HA PUCYHKE:
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Ha asmomobunix cemeiicmea BA3 Hymepaius BBIBOJOB CO CTOPOHBI 0OJiOoKa
yIpaBieHUs BBIMJISAUT AHAJIOTUYHO, OTJIMYME 3aKJIIOYaeTCs B HOMEpPE BBIBOJIA
MAaccChl.

Howmep 48 — AIIKB-  (Kak npaBuiio, Oemnblil mpoBox),

Howmep 49 — ATIKB+ (Kak npaBusio, 3e1EHBIN TPOBOI),

Homep 19 — macca.

Jna mozo, umoowt onpedenums ucmunHoe nookawuenue na BA3 u nexkomopuix
mooenax Toyota, neobxooumo npo3eoHums mecmepom wmexep pazvéma /IIKB
om o6noxka ynpaenenus. OOuH U3 6bl860008 PA3LEMA KOMMYMUPYEMCs OJI0KOM
ynpaenenus na maccy. Omo HIIKB+ (!!!) — cuompume, ne nepenymaiime. B
NPOMUBHOM Cllyyae, MAUUHA MOXNCEM 3a800UMbCSL U 2NOXHYMb, TUOO 3A800UMbCS
u pabomams HecmadbuibHo. A camoe nyyulee peuieHue — UCNONBL308AMb Ol
NOOKIIIOUEeHUs. 8aApUAmMopa 20moevle NepexooOHuKu (cm. oanee). Imo no3eoaum



COXpaHumos wWmammnyro I’lpOGOde U UCKiInvum 603MOANCHOCMb HenpaesujibHOoco
NOOKIIOYEHUS K damlmky NOJIOHNCEHUA KOJIEHYAM oo 6ajlA.

Ha aemomoounax mapxu Toyota u BA3, kak u Ha ecex ocCmMaibHBbIX,
00:a3amenvHo nooKIOUeHue é paspvie 08yx npoeooos /IIKB!!! Eciau maccot
0amMyUKO8 NOJI0INCEHUA KOJIEH8A1A U PACNPE)8ana 00beOuHeHbl, ROOKII0YaAmbCA
HYMHCHO Onudce K 0amyuKy — 00 mouku o0veounenus macc!l!!

BapuaHTsl NOKII0YEHHs] BapyaTopa Ha Jpyrue Mapku aBTOMAalIMH 00CyXKIarTcs
Ha dopyme caiita www.60-2.ru. Perucrpupyiitech, y4acTByWTe B JIUCKYCCHUSX,
BBIJIBUTANTE MPEAJIOKEHUS U MOKeTaHs,, 0OMEHUBAWTECh HAKOIJIEHHBIM OIIBITOM
U TOJIly4aiTe KOHCyNbTaluu. S1 paa KaxaoMy HOBOMY 3aperuCTpUPOBAHHOMY
NOJIb30BATENI0, Jto0ass HoBas wuWHopMalusi IeHHA I MEHS Kak s
pa3paboTurKa, OHA MO3BOJUT C KaXIbIM AHEM JeNaTh BapuaTop BCE Jydlle H
ayumme. Ecnmu y Bac Bo3numkim mpobGnembl ¢ peructpamuein Ha (opyme —
00s3aTeIbHO HAMMIIKUTE MHE Ha AJIEKTPOHHYIO mouTy motorbooster@yandex.ru u
OHHM OYyIyT pelIeHbl B KpaTyalIime CpoKH.



http://www.60-2.ru/
mailto:motorbooster@yandex.ru

3. DYHKIIMOHAJIBHOE HASHAYEHUE KOHO®OUT'YPAIIMOHHBIX
MUKPOIIEPEKJIIOYATEJEN U UHIUKATOPOB BAPUATOPA.
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OCHOBHBIM 3JIEMEHTOM BapuaTopa SBISIETCS MUKPOKOHTpPOJUIEp (CXeMaTHYeCKH
n3obpaxén Ha pucynke mnoj  ob6ozHaueHueM MICROCONTROLLER).
MukpokoHTposuiep o0pabaTbiBaeT MOCTYNAKOIIME HA BapuaTop CUTHAIBL B
COOTBETCTBUM C YMPABISIONICH MpPOrpaMMON B 3aBUCHUMOCTH OT IOJIOKEHUS
mukpomnepexiatouareneid (mog oo6ozHaueHusMu SWITCH1 u SWITCH2 Ha
pucyHnke). Muaukanus COCTOSIHMSL BapuaTopa IPOU3BOJAUTCS IOCPEACTBOM
4eThIpEX ABYIBETHBIX cBeTOM010B (VD1 — VD4) Ha pucyHke.

QOYHKIMOHAIIBHOE HA3HAYEHHWE CBETOAMOJOB M IEPEKIIOYaTeNIed BapuaTropa
ONpPENENAECTCS  YIPABILIOLIIEH NPOrpaMMOM  MHUKPOKOHTPOJUIEpA M MOJKET
MU3MEHATHCS B 3aBUCMMOCTH OT KOHKPETHOM BEPCUM MPOIIMBKU Bapuaropa. CBou
npeioxkenus o mMoaudukanuu (QyHKIUNA Tepekirovaresiel u xamiepoB Bbl
MOXKeTe onucarb Ha gopyme caiita www.60-2.ru. C yI0BOJIBCTBUEM PACCMOTPIO
Bce Bamwm npenoxenus.

QDYHKIMOHAIIbHOE HAa3HAYEHHE CBETOAMOJOB M IEpEKIroYaTelield Bapuaropa B
CTaHJAAPTHOM NPOUIMBKE MPEICTABICHO B TAOIULIE:




DIP-nepexarouarenu SWITCH1

Muxkponepexntouarenu SWITCHI sBasitoTcst KOHPUTYpaIMOHHBIMH U
ONPEJIEISIIOT PEKUM pabOThl BapuaTopa.

ON CuuThiBaeM KOH(UTYpAILIMIO BapraTOpa C MEPEKITI0YaTeeH.
HNudopmanus, 3anacannas yepe3 nopt RS232 B atom cinyuae
HE aKTyaJIbHA.

OFF PaboTtaem 1o BHYTpE€HHBIM Ta0IULAM,
IPOVHULIMAIIM3UPOBAHHBIM C UCIIOJb30BaHUEM UHTEpPeiica
RS232. 3nauenue octanbHbIX MUKPOIIEPEKIIIOUATEIEH B
9TOM CJIy4ae UTHOPUPYETCSL.

ON [I;maBHOE yMEHBIIEHHE BHOCUMOT'O YIJla ONIEPEKECHUS
3aKkura”us ¢ poctom 000potoB. (IIpu paborte Ha rase)
OFF Cwmemraem YO3 Ha QUKCUPOBAHHOE YUCIIO TPATyCOB BO BCEM

nuariazone obopotoB. (IIpu paboTe Ha rasze)

ON [I;maBHOE yMEHBIIEHHE BHOCUMOTO YIJIa ONIEPEKECHUS
3akuraHus ¢ poctom 000opotoB. (IIpu pabote Ha OeH3UHE)

OFF CmemaeM YO3 Ha puUKCHUPOBAHHOE YHUCIIO IPaayCoOB BO BCEM
nuara3one oobopotos. (IIpu pabote Ha OeH3UHE)

Ornpenensier xapakTep CMEIIEHUS yria pu padoTe Ha OeH3UHE

ON Ha Gen3uHe BHOCUTCS oniepeKeHne

OFF Ha Oen3nne BHOCUTCS 3ama3IbIBaHUE

Omnpenenser TUI UCIIOJIB3YEMOro IKKBa KosieHBana. CM. HIKe

Onpenenser TAN UCIIOIB3YEMOr0 IIKUBa KoJieHBas1a. CM. HIKe

5 6 Tum ucrnonap3yemMoro mKuBa

OFF | OFF | IIkuB 60-2 CtaHaapTHBIN

OFF | ON | IkuB 36-1 Ford

ON | OFF | llIkuB 36-2 Toyota, Lexus

ON | ON | IlIxuB 60-2 Renault,Volvo

Onpenensier, TpOU3BOUTCS JIM KOPPEKTUPOBKA yIJIa ONEPEKEHHS Ha
XO0JIOCTOM X0]1y Ha rase (mpu oboporax Hike 1200)

ON [IpousBoaurcs
OFF He npoussoaurcs.
WMHBepcus curxaia ¢ ra30BOoro KJjarasa
ON Curnaz ¢ ra3oBoro KJaraHa HHBEPTUPYETCs

OFF Curnan c ra30BOro KjiarnaHa He HHBEPTUPYETCS




DIP-nepexawouaresn SWITCH?2

Mukponepexmntouarenu 1-5 SWITCH2 onpenelnsitoT BEIMUUHY YIJIa ONEPEKEHUS
BHOCHMOTO TIpH paboTe Ha ra3e, a MUKpOMepeKIovarenu 6-8 mpu padore Ha
OC€H3MHE C IUCKPETHOCTHIO | Tpasyc.

YcTraHOBKA BEJIMUMHBI YIJla ONEPEIKEHUS 3a)KUTaHUsI, BHOCHMOI'O Ha Ia3e

Kaxxnplii mepexmnroyaTesns B Moa0keHUu ON BHOCUT YroJ1 ONEepeKEeHUs
yKa3aHHbIA B CKOOKaXx, MPU 3TOM OOILIMI yToj MOJIy4YaeTcss CyMMUPOBAHUEM BCEX
yryioB. Huke npuBeeHbl HECKOJIBKO PUMEPOB.

1 2 3 4 5 Bennunna BHOCMMOTrO yria
ONEPEKECHUS

2°(16) [2°(®) |2°(4) |[2'(2) |2°()

OFF OFF |OFF |OFF |OFF

OFF OFF |OFF |OFF |ON

OFF OFF |OFF |ON |OFF

OFF OFF |[OFF |ON |ON

OFF OFF | ON OFF | OFF

OFF OFF | ON OFF | ON

OFF OFF | ON ON | OFF

OFF OFF | ON ON |ON

RI| NN A (RN =D

OFF ON OFF | OFF | OFF

OFF ON |OFF |OFF |ON 9

OFF ON |OFF |ON |OFF |10

OFF ON |OFF |ON |ON 11

OFF ON |ON OFF |OFF |12

OFF ON ON OFF | ON 13

OFF ON ON ON | OFF 14

OFF ON |ON ON |ON 15

ON OFF |OFF |OFF |OFF |16

ON OFF |OFF |OFF |ON 17

ON OFF |OFF |ON |OFF |18

ON OFF |OFF |ON |ON 19

ON OFF | ON OFF |OFF |20

ON OFF | ON OFF | ON 21

ON OFF | ON ON |OFF |22

ON OFF | ON ON |ON 23

ON ON |OFF |OFF |OFF |24

ON ON |OFF |OFF |ON 25

ON ON |OFF |ON |OFF |26

ON ON |OFF |ON |ON 27

ON ON |ON OFF |OFF |28




ON ON |ON OFF | ON 29

ON ON |ON ON |OFF |30

ON ON |ON ON |ON 31

YcTaHoBKA BEJIMYMHBI YIUIa ONEPEKCHHS] 32KUTAHKs, BHOCUMOTO Ha O€H3UHE

6 7 8 BennunHa BHOCUMOTO yIjia OnepeXeHus

2’4 |2') | 2%

OFF OFF |OFF |0

OFF OFF |ON 1

OFF ON |OFF |2

OFF ON |ON |3

ON OFF |OFF |4

ON OFF |ON |5

ON ON |OFF |6

ON ON |ON |7

Ceetoamnoasl
VDI KpacHbii | Iluranue
3enéHpiil | O00pOTHI (MMITYJIBCHI C JAaTYMKA HA BXOJIE BApHATOPA)
VD2 KpacHblli | ben3un
3enéubld | ['a3

VD3 KpacHblil | CHHXpOHM3aLUsl OTCYTCTBYET, YMCIIO HACUUTAHHBIX 3yObeB
32 000pOT KOJIEHBaJIa OOJIbIIIE YEM JIOJKHO OBITh IS
3aIaHHOTO IKMBA KOJICHBAJIA

OFF CuHXpOHM3AIMs OTCYTCTBYET, YACIIO HACUUTAHHBIX 3yObeB
32 000pPOT KOJICHBAJIa MEHBIIIE YEM JIOJDKHO OBITH IS
3aIaHHOTO IIKMBA KOJICHBAJIA.

3en€Hbld | CMHXpOHHM3a1Ms BBIIIOJHEHA.

VD4 KpacHblil | PaGoTaeM 1o MUKpornepexiItouaTesnsm/
(Mukponepekintouarens 1 DIP-nepexmouatens SWITCHI B
nonoxeHun ON).

3enéupil | PaboTaem o BHYTpeHHUM TaOJIMIIaM, IPOIIUTHIM Yepe3
RS232 (Mukponepexatouarens 1 DIP-niepexirouaTens
SWITCHI1 B nonoxxenuu OFF). TlonoxeHnue ocTaabHBIX
MUKPOIIEPEKI0YaTEIEH B 3TOM CIy4yae HE UMEET 3HAUEHUSI.




AJITOPUTM YMEHBIIEHUS yIJia ONEPEKECHUS 3aKUTaHKs, BHOCUMOT'O BApUATOPOM C
POCTOM YaCTOTHI BpalllEHUsI ABUTATEINs (IPU BKIIOUEHUHU 2-T0 WIH 3-TO
mukponepexatouareneid SWITCHI1) MOXHO MOSCHUTH TpaUUeCcKH.

1000] 2000

3000] 4000] 5000 | 6000 |

Ha rpaduke Bumno, uto 1o 200006/MyuH BapuaTop BHOCUT KOPPEKITHIO Ha
BEJMYMHY yTJIa, 33JJaHHYI0 MUKPONIEPEKII0YATEeISIMU JIJ1s1 O€H3WHA W JIJIs Ta3a
IIPU BKIIOYEHHON KOPPEKIIMHU HAa XOJIOCTHIX 000pOoTax (MUKpOINEpEKItoUaTess 7
SW1 B nonoxenuu ON). Jlanee, BenrurHa BHOCUMOI'O yTIJla ONEPEKEHUs
HAYMHAET JIMHEWHO CTPEMUTHCS K HYJIIO TaKuM o0pazoM, uto npu 3500 o0/mMuH
BEJIMUYMHA BHOCUMOI'O yIJIa COCTABUT IOJIOBUHY OT BBICTABJIEHHOIO
MUKpoIepeKiodarenasimy, a npu 5000 06/MuH 1 Ha Oosiee BBICOKMX 4acToTax
BpallleHUs1, BApUATOp NEPEeCTaéT BHOCUTh KOPPEKLMIO U HUIET BXOJHOW CUTHAJ Ha
BbIX0/1 6€3 U3MEHEHUH.



4. IEPEXOJHUK JJIsA CBA3U BAPUATOPA C IIK.

QOYHKIMOHAIIBHOE HA3HAYECHUE IIEPEXOAHUKA 3aKJII0YaeTCsl B CONPSKCHUU
MHUKPOKOHTPOJIJIEpAa Bapuaropa, BocnpuHuMaromero curhainel TTL ypoBHen
(iormueckuit 0 — ypoBeHb 0 BOJBT, JIOTMYECKas €JUHHUIIA — YpOBEeHb +5B) ¢
uHTepdericom RS232 nepcoHanbHOro KOMIbIOTEpPa (JIOTMYECKUH HOJIb — YPOBEHb
oT +5 1o +15 BonbT, JOrMUecKas eguHUIA — YPOBHU OT -5 A0 -15 BosbT). T.e. mo
CYyTH NEPEeXOAHHUK SBISETCS MPOCTO MNpeoOpazoBaTeneM ypoBHeW. CylecTByeT

MHOXECTBO

pealm3ylomux Takoe mpeoOpa3oBaHHe.

CTaHJApPTHBIM MEPEXONHUK [UIsi BapuaTopa IIOCTPOEH Ha
ST232BN 1o cxeme npuBeIEHHON HUXKE:

Y2V 10805

+5V

-

ST232BN

\/

1 Cyy Ve 16
2 V+
3Cqo

GND1s
Tlouti4
4 Cyoy RT3
Riguriz
Thyn
T2 yto

R2qyro

5 Cz_
s V-
7 T2 our

8 R2y

BAPUATOP
-——=

RXD

=4
TXD |

B wactHOCTH,
0aze MHKPOCXEMBI

AJIbTEepHATUBHBIE CXEMBbI IEPEXOTHUKOB 00CYKIat0Tcs Ha (hopyme caiiTa

www.60-2.ru.



5. OBHOBJIEHUE ITPOIINBKU BAPUATOPA

B nacrosiiee Bpemsi Bce BapuaTopbl BhITYCKAIOTCS ¢ PyHKIMEH 0OOHOBICHUS
MPOIIUBKHU.

1. Buzyanvusie omauyus om cmapwix mooeineu.

[Tpu mogave HaNpsHKEHUS MATAHUSI, B PEXKUME TIPOCTOS, HA MPEIBLIYIINX MOACIIIX
BapHaTOPOB WHANKATOPHI TOPENIN MTOCTOSHHO, @ Ha BapuaTopax ¢ OOHOBISIEMOMH
MPOIIMBKOM MHUTAIOT C 4acToTo# 1 pa3 B cekyHay (11°1r), 9TO CBUACTENBCTBYET O
BBITIOJTHCHUH (DYHKIIMK CAaMOTECTUPOBAHUS BapHaToOpa, KOTOPOid He OBLIO B
npexHuX MojaelsiX. CyTh QYHKIIUU CAaMOTECTHPOBAHUS 3aKII0YACTCS B
CJIEYIOIIEM - IIPOrpaMMa BapuaTopa pa3 B CEKyHIY MOJICUYUTHIBAET COOCTBEHHYIO
KOHTPOJIBHYIO CYMMY M MOPTA€T UHIUKATOPaMH, €CJIM KOHTPOJIbHASI CYyMMa
npaBuwiIbHas. B mpoTHBHOM ciydae, BCe MHIUKATOPBI BApUATOPA HAUMHAIOT
3aropaThCs 3eJEHBIM I[BETOM U FaCHYTh ¢ 0oJiee BhICOKOM yacToTou (51'). OTa
dbyHKIIHS OblIa BBEICHA U3 TEX COOOPaKEHHI, YTO MPU CMEHE TTPOIITUBKHU
HE0OX0IMMa MOJTHAs YBEPEHHOCTh B TOM, YTO BapraTop OOHOBUJICS KOPPEKTHO. B
CaMBbIX MTOCJICTHUX BEPCHUAX MPOIIMBKYA BapUaTOpa, CAMOTECTUPOBAHKE
IPOU3BOAMTCS | pa3 mpwu 1mojave HaMpsHKEHUS MUTAHUS, T.€. CBETOIUOIBI, KaK ¥ Ha
MIEPBBIX BEPCHUSAX, TOPSIT MOCTOSHHO, HO TIPH BKJIIOYEHUW BapuaTopa UAET
IIPOBEPKa KOHTPOJILHON CYMMBI ITPOIITHUBKH.

2. ObHOo81eHUe NPOUUBKU.

[TepBbIM 1€10M X04y 0OpaTUTh BHUMAHKME HA TO, YTO HEMPEIHAMEPEHHO BOUTH B
PEXUM NMPOrPAMMUPOBAHUS IPAKTUYECKH HEBO3MOKHO, IIOCKOJIBKY JIJISL 3TOT'O
JOJIKHBI BBITIOJIHATHCS 1BA YCJIOBUS OJTHOBPEMEHHO.

[lepBoe ycnoBue - BOCBMOM BBIBOJ BApHATOpa JIOJDKEH OBITh 3aMKHYT Ha Maccy.

Bropoe ycnoBue - Bce mukpornepexirouateau SW1 (Jiebiit 0710k
MUKpONEepeKIoyaTenei) 1oJxHbl ObITh B osoxxenun OFF, a Bce
MukponepekiatoyaTenn SW2 (mpaBbiii 0JI0K MUKPOIIEPEKITIOYATENEH ) B MOJI0KEHUN
ON.

Korga Bapuatop HaXOIUTCs B pEKUME IPOrpaMMUPOBAHUs, BCE €T0 UHANKATOPbI
rOpAT KpaCHBIM LIBETOM He Muras. B 3ToM pexxumMe BapuaTop rotoB MOJy4aTh
JAHHBIE OT IPOrPaMMbl OOHOBJIEHUS YepE3 com-1opT. BeIxo u3 pexuma
IIPOrPaMMUPOBAHUS BO3MOKEH TOJIBKO Iy TEM BKJIFOYEHUS-BBIKIIOUYCHHUS
BapUaTopa.

ObHos1eHUe NPOWUBKY NPOU3BOOUMCS C NOMOWBIO NPOSPAMMYL, ONUCAHUE U
NOCNIEOHIOI0 8ePCUI0 KOMOPOU MOJICHO CKA4ams no ccolike: http:// www.60-
2.ru/forum/viewtopic.php?f=14&t=155



http://www.60-2.ru/forum/viewtopic.php?f=14&t=155
http://www.60-2.ru/forum/viewtopic.php?f=14&t=155

6. YIIPABJIEHUE BAPUATOPOM C UCITIOJIb3OBAHUEM
INEPCOHAJIBHOI'O KOMIIBIOTEPA.

Co BPCMCHCM 3J1CCh MMOABUTCSA OITMCAHUC ITPOUCAYPHI YIIPABICHHA BAPUATOPOM C
HCIIOJIB30BAHNUCM IICPCOHAJIBHOTO KOMIIBIOTCPA. B HaCTOHHII/Iﬁ MOMCHT 3Ta 4acCTb
HaxXoaAuTCsA B CTaAUH p33pa6OTKI/I.



7. TOTOBBIE ITEPEXOJHUMKU JJIA ITIOAKJIFOYEHU A
BAPUATOPA.

be3ycnoBHO, HCTIOJIB30BAHUE TOTOBBIX NEPEXOJHUKOB 3HAUUTEIIBHO YIIPOIIAET
nojakioyeHue sapuaropa. [lostomy ecnu Ha Bamem aBromoOusie pa3bem aardnka
ITOJIOKEHUSI KOJIEHBAJIa COOTBETCTBYET OJTHOMY U3 NPUBEIEHHBIX HUXKE,
HACTOSITEIIBHO PEKOMEHAYETCS MPUOOPECTH TOTOBBIN MEPEXOTHUK. ITO
3HAYUTEIIBHO COKPATUT BPEMS], 3aTPAYCHHOE HA MOJKIOUYEHUE, IO3BOJIUT HE
BHOCHUTH U3MECHECHHI B TIPOBOJIKY aBTOMOOWJISI, @ COOTBETCTBEHHO HE JIMIIIATHCS
3aBOJICKOM rapaHTUu Ha 00OPYI0OBaHHUE B CIy4dae HATMYHS TaKOBOH.

Hwoxe nmpuBeaeHbI TUTIBI IEPEXOIHUKOB, JOCTYIHBIE JUIS 3aKa3a.

Campblii pacnpocTpaHéHHBIHN NepPexXoHUK I MOAKJIIOYeHHUS BapruaTopa.
YC/10BHO €ro Ha3bIBAKT «MEePEeXOAHUK eBpo2» uiau « Tum Nel».

IlepexoaHuK, MPEeUMYIIECTBEHHO UCIIO0JIb3yeMbI HA ABTOMOOMJIAX «YA3
IMatpuor» n «I"a3eb» ¢ HOPMaAMHU TOKCHYHOCTH «€BP03» M BbIIIIE.
YciaoBHO ero Ha3pIBaOT «IlaTpuot eBpo3 niam « Tum Ne2y.




Ilepexoanuk ycaoBHO Ha3biBaeMblil «Kuraen eBpo3» mwiu « Tum Ne3y.

Pasbémbl «Cy0apy» nim « Tunm Ned»




Paszbémbl « Tum Ne6»

Pasbémbl «@Popa» uian « Tunm Ne7»

Pa3znémbl « BA3» wiam T «8»




Pa3bémbl «Toyota Camry» nin «Tunm 9»

Pa3znémbl «Kia» nian « Tun 10»

Pasbémpbl «LLand Cruiser Prado» nau « Tunm 11»




Pazbémbl «Volkswagen, Skoda» miau « Tum 12»

i

K coxanenuro, ¢ paspémamu «Volkswagen, Skoda» nim «Tun 12» He Bcé Tak
npocro. Ha npou3BoacTBe nepenmyTaay na3bl Ha pa3bEéMax M pacnasiia Bcé
cUMMeTPHU4HO. T.e. HA 0THOM M3 Pa3bEéMOB MEpPenyTaJad MeCTAMU CUHUNA U
YEpHBI, 2 HAa BTOPOM 0eJiblil U 4épHbIi. LiBeTa HeHTpaJabHBIX IPOBOIOB

(KOpUYHEeBBIil U Cepblii) BEPHBI.

Takum o0pa3om, npu pacnaiike nepexoHNKA CHHUNA 1 OeJIbIid MPOBOJA C
Pa3bEéMOB 00bEIMHSAIOTCS MEKIAY C000i U COeTUHSIIOTCSI C YEPHBIM MPOBOIOM
Kryra Bapuaropa (Macca). KopuuHeBbIi IPOBOJ COOTBETCTBYIOIIETO
pa3béma coeIMHAETCH ¢ KOPHYHEBBIM MIPOBOOM KI'yTAa BAPHATOPA, CepbId
NPOBO/ COOTBETCTBYIOLLEI0 pa3béMa COeJUHAETCH ¢ CepPbIM IIPOBOAOM KIyTa
Bapuaropa (mpoBoJa ¢ NpaBWJIbHOH LBETOBOH MAaPKHUPOBKOM IPOCTO
coelrHsAeM Mexay co0oii). Jlaee — 4épHbINA NPOBOJ ¢ pa3bEéMa, HA KOTOPOM
TaK 7Ke NPUCYTCTBYET CHHUM NPOBO/ COCAUHSAEM ¢ CHHMM IPOBOJOM KIyTa
BapHaTopa, a YEPHbIN NPOBOJ € Pa3bEéMa, HA KOTOPOM TaK Ke IPUCYTCTBYeET
0eJiblil MPOBOJ coeAMHAEM ¢ 0eJIbIM MPOBO/IOM KI'yTa BapUaTopa.

Pa6oThI 10 NOMCKY MOCTABUIMKOB HOBBIX THUIIOB PAa3bEMOB BeIyTCH He
NMPEeKpPalAasiCh, TAK YTO CMUCOK OyeT HeM30€eKHO MOMOJIHAThC...



	1. МИКРОПРОЦЕССОРНЫЙ  ВАРИАТОР УГЛА ОПЕРЕЖЕНИЯ ЗАЖИГАНИЯ - ЗАЧЕМ ОН НУЖЕН.
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