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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,
paccuuTaHHbld s paboThl Ha OeH3uHe Mapku AUNS80, 3anuth OCH3WH MapKu
AN98 Ge3 COOTBETCTBYIOIIUX KOPPEKTUPOBOK YIJIa OMEPEHKECHHS 3a)KUTAHUSA, ITO
OpUBEAET K IPOrOPAHUIO BBIITYCKHBIX KJIalaHOB 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
JKCIUTyaTallMM  MAIllMHBl HAa Ta30BOM TOIUIMBE ©0€3 COOTBETCTBYIOIIMX
KOPPEKTUPOBOK yIjla oOlepexeHus 3axuranus. Kpome Toro, mnpu Takou
JKCIUTyaTallik, Ha MHXKEKTOPHbIX MallMHAX TMOBBIIICHHAs 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
HOBBIIICHHE MOIIHOCTH. OIHAKO 3TOT (paKT M3BECTEH JAJIEKO HE BCEM, MOTOMY
YTO, KaK MPaBUJIO, ra30yCTAHOBIIMKM HE AKIEHTUPYIOT BHUMAHUE KIMEHTOB Ha
TeMe 3akuraHus. Ecnu KIMEHTy He XBaTaeT TIrM, €My pPEeKOMEHAYIOT
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 IPHU MCIIOJIb30BAHUU 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-Mm...
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 Pa3HUIYy B OKTAHOBBIX YHCJIAX MeEXKIAY ra3oM H OCeH3HMHOM:
110-98=12

110-95=15

110-92=18

WNuTepecHblid TOMy4WIICS pe3yJbTaT s nponaH-OyraHa! A jains meTaHa ¢
OKTaHOBBIM 4ucJIOM 120 pesynbrarT mnosnyudaercs em€ wuntepecHee!!! HMubimu
CJIOBaMH, MPHU TMepeodOPYIOBAHUM [BHUraTelisi, PacCYMTAHHOrO Ha 98-ii
OeH3MH, HA NMPONAH-0yTaH, MbI MOJYy4aeM TAKYI0 K€ Pa3HUIY B OKTAHOBBIX
YK cJIax, Kak NMPU UCIOJIb30BAHUM B MOTOpe, paccUuTaHHOM Ha 80-ii OeH3MH,
92-ro!!! T.e. koppekUs 32)KUTAHUS TOJ I'a3 HA WHKEKTOPHBIX JBHIaTeJIfAX
TaK ’Ke He00X0IMMa KaK M Ha KapOwparopHbix! [Ipuuém, B uaeanbHOM 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:

&&% e

B KOMIUIEKT MOCTaBKM TaK K€ BXOAMUT KI'YT MPOBOJIOB BapuaTOpa W aBapuiiHas
3ariaylka, KOTopas IpU HEOOXOAMMOCTH BCTaBISETCA B Pa3bEM JKIyTa BMECTO
BApUATOpPa,  BOCCTAHABIIMBAs  IUTATHOE  COEOUHEHHE  DBJIEKTPOIIPOBOAKHU
apromoOwis. Ilpu ycraHoBke o0co00oe BHMMaHUe YyAeJuTe THAPOU3OJSIIUM
BapHaTOpa — NPH HEOOXOAMMOCTH YCTAHOBHUTE €ro B cajioHe. /[J1IuHa NpoBoa0B
IPU 3TOM pelaloIIero 3Ha4YeHusl 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 IIEIb MEXKIY BEpXHEH YacThio pa3zbéMa
BapHUaToOpa U KOPILyCOM, IOCJIE YEro MOJHUMATh OTBEPTKY BBEPX JI0 TEX IOP, ITOKA
Kopryc He oTkpoercs. (He nmpiTaiiTech OTKPBITh BApUATOP C APYrOoll CTOPOHBI — TaK



MO>XHO IOBPEIUTh PAJAMO3JIEMEHTHl Ha Me4YaTHOW 1uiate Bapuaropa.) llpu stom
HAM  OTKpOeTCsl ~ TedaTHas  IulaTa  BapuaTopa,  KOHUTYpalMOHHBIC
MUKPOIIEPEKI0YATENN KOTOPOM MBI JOJKHBI YCTAHOBUTH INEPE] MOAKIIOUEHUEM
BapUaTOpA.

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

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

pa3zpéma Bapuaropa

==

JIITKB- ¢
JKpaH

Homep | @yHKIIMOHAIBHOE Ha3HAYEHUE
BBIBOJIA

1 HanpsixeHue nuranus

2 Hanpsixenne ¢ BeiBOga «+»
I'a30BOI'0 KJlallaHa.

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 HyMEPAILMIO BBHIBOJAOB pa3béMa BapuaTopa — Ha PUCYHKE
«Hymepanus BBIBOJIOB Ha MOCAJOYHOM MECTE€ pa3bémMa BapuaToOpa» IPUBEICHO
cXeMaThudeckoe OO0O3HaueHWE IeYaTHOM IUIaThl Bapuaropa, ¢ OO0O3HAYCHUEM
HOMEpPOB BBIBOJIOB Ha IOCAJOYHOM MeCTe pazbéma Bapuatopa. (OosazamenvbHO
conocmaesime HoMep 8bl800A U Y8en COOMEEmCmeyoue20 nposooa 8 iczyme
npoeo0os eapuamopa!

Ha BpIBOag 1 mpu BKIIOYCHUHM 3a)KUTaHUS JOJKHO TOJABATHCS HAMPSKCHUE
nutanus Bapuatopa (+12B). Jlna mpoBepku paboTOCHOCOOHOCTHM BapHuaTopa
MOXHO TIOJIaTh Ha J3TOT BBIBOJ TMOCTOsSHHBIE +12B ¢ akkymymsatopa. B
JanpHeWIeM, HanpsbkeHue +12B 10KHO KOMMYTHPOBATBCS Ha BapuaTop ¢
aKKyMyJisiTopa depe3 pene. Cxema MOIKIIOUCHUS MUTAHUS BapuaTopa MpUBEIcHA
HIDKE:

Hpenoxpanurensb Pene ITpenoxpanurenn

+12B 0— ] [ —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 IyJIbCAIlMi HANPsDKCHHUS Ha YIPaBJISIOMICH
0o0OMOTKE peJie, KOTOpble MPUCYTCTBYIOT JOBOJBHO YacTO, a OOHApPYKUTh 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 3aAMKHYTbIH KOHTAKT

87("

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

|30 00N CHJIOBOI KOHTAKT

YIIPABJICHHUC, 00MOTKA PECJIC (npu naauuuu nuona noaxsouaTh K curnaiy +12B)

Ha BpIBOA 2 TpM TEpEeKIIOYCHUH HA Ta3 JOJDKHO IIOCTYNAaTh HAIPsSKEHUE C
BBIBOJIa «+» Ta3oBoro kiamnaxa (+12B).



BoiBoja 3 - BeiBon TxD (ITpuém mndopmaiuu K nepcoHaIbHOMY KOMIBIOTEPY MO
unTepdericy RS232). OTot BbIBOI HUCHOIB3yETCS MPH MOAKIIOUEHUN BapuaTopa K
KOMITBIOTEPY ISl HACTPOMKHU UJIM CMEHBI NMPOIIUBKU. B 00bIYHOM peknmMe padoTh
ATOT BBIBOJA He 3azeiicTByercs. JKenaTenbHO KOMMYTHUPOBAaThb €ro Ha Maccy
(COeIMHUTH C TPOBOJOM OT 6-TO BBIBOJIA).

BoiBoa 4 - Beisog RxD (Ilepenaua nadopmaiiyu oT mepcoHaIbHOTO KOMITbIOTEpa
o untepdeiicy RS232). DToT BBIBOA UCIIONIB3YETCS MPHU MOIKIIOYSHUN BapraTopa
K KOMIIBIOTEPY [IJIi HACTPOMKM WJIM CMEHBI MPOIIMBKU. B 0OBIMHOM pexume
paboThl STOT BBIBOJ HE 3aaeicTByercs. JKenmaTenbHO KOMMYTHPOBAaTh €r0 Ha
Maccy (COeUHUTH € MPOBOJOM OT 6-TO BBIBOJIA).

BeiBog 5 — Bxox AIIKB-. Ha »stor Bxoa mnocrymaer curHan c JIIKB
OTPULATEIIBHON NOJSIPHOCTU. OcHuuiorpaMma TaKOro CUTHajlla IPEICTaBICHA
HUXKE.

BeiBog 6 — Macca. IIpu BO3MOXKHOCTH, STOT BBIBOJ JOJDKEH COCIUHSTHCS C
skpanupyromeit omnérkon kadens AIIKB. [IpenBaputenbHO HY>KHO yOeIUThCS B
TOM, 4YTO IKPAHUPYIOLAs OIUIETKA HAJIEKHO COCIUHEHA ¢ Maccor. Ecimum xe takas
BO3MOXHOCTh OTCYTCTBYET, HEOOXOJMMO COEIMHHUTHh MACCy BapuaTopa ¢ Ky30BOM
aBTOMAaIIMHbBI WK MUHYyCcOBOM kiiemmoi AKBD.

BeiBon 7 — Bxoa JIIKB+. Ha »stor Bxoa mnocrymaer curHaan c J[IIKB
MOJIOKUTENbHOW MNodspHOCTH. OcuuiuiorpaMMa TakOTrO CHUTrHajga NpeAcTaBieHa
Huxe. /loeonvno wacmo 61600 /IIIKB+ kommymupyemcsa 6eH3uHO8bIM 0.10KOM
ynpaenenua na maccy (!!!). B HEKOTOpBIX CilydasiX 3TO IMO3BOJSET ONPEACIIUTh
MOJISIPHOCTH MOAKIIOUEHHUS 0€3 UCTIONb30BaHus ocuuiiorpada.

BoiBoa 8 - BriBog mepekitoueHUs B PEKUM CMEHBI MPOILIMBKU Bapuartopa. [l
nepexojia B PeKUM CMEHBI MPOIIMBKY BapuaTOpa HEOOXOJMMO 3aKOPOTUThH 3TOT
BBIBOJ] HA Maccy. B oObIYHOM pexkume paboThl BapuaTopa He ucnosib3yercs. [lpu
ATOM JKeJlaTeJIbHO KOMMYTHUPOBaTh ero Ha +12B (coenuHuTh ¢ TPOBOAOM OT 1-TO
BBIBO/IA).

BeiBoa 9 — Breixon JIITKB-. C storo BeiBOga OT BapuaTopa K OJOKY yIpaBIeHUS
nocrymnaet amynupyemoii curaan JI1IKB orpuniatensHONM NOJISIPHOCTH.

BoiBoa 10 — Brixox JIITKB+. C atoro BeiBosia OT BapuaTopa K OJI0KY YIpaBIeHUS
nocrymnaet amynupyembiid curaan JI1KB nonoxurensHOoN NOJSIpHOCTH.



[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 Onoka ynpasienus. QOOuH U3 66160006 PA3LEMA KOMMYMUDPYemca 0J10KOM
ynpaenenua na maccy. Imo JIIKB+ (!!!) — cmompume, ne nepenymaiime. B
NPOMUBHOM Clyyae, MAUUHA MONCEM 3a800UMbCSL U 2NOXHYMb, TUOO 3A800UMbCS
u pabomams HecmadbuibHo. A camoe nyuulee peuleHue — UCNONBL308AMb Ol
NOOKIIOUEHUST 8apuamopa 20moevle NepexooHUuKu (cm. oaiee). Imo Nno380.1Um



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

Ha aemomoounax mapxu Toyota u BA3, kak u Ha ecex ocCmaibHBbIX,
00:a3amenvHo nooKI0Yenue 6 paspuvle 08yx npoeooos /[IIKB!!!

Ecau maccel 0amuukoé nonojcenus KoOAeHEANa u pacnpeosana 00beOuHeHbl,
NOOKNIOUAMbCA HYHCHO Oudice K 0amUUKy — 00 mouKku 00veounenus macc!!!

BapuaHTbl NOAKIIOYEHHs] BapyaTopa Ha Jpyrue MapKu aBTOMAaUIMH 00CYyXIatTcs
Ha dopyme caiita www.60-2.ru. Perucrpupyiitech, y4acTByWTe B JIHUCKYCCHUSX,
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 Bo3nukim mpoOnembl ¢ peructparueii Ha dopyme —
00s3aTeIbHO HAMUIIIUTE 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 BapuaTtopa SBJISIETCI MHUKPOKOHTpOJUIEP (CXEMaTHUYECKU
n3obpaxén Ha pucynke mnoj  ob6ozHaueHueM MICROCONTROLLER).
MukpokoHTpojuiep 00pabaThiBaeT TMOCTYMAIOIINE HA BapuaTOp CHUTHAIBI B
COOTBETCTBUM C YIPaBISIONIEH MPOrpaMMOM B 3aBUCUMOCTH OT IOJOXKCHUS
mukponepexatouarenei (mog oo6ozHaueHusiMu SWITCH1I u SWITCH2 Ha
pucyHke). WHaukamusi COCTOSHUS BapuaTopa MPOU3BOIUTCA IMOCPEICTBOM
YeThIpEX NBYLBETHBIX cBeTOAM010B (VD1 — VD4) Ha pucyHke.

QOYyHKIMOHAIIBHOE HAa3HAYEHUE CBETONMOJOB U IEPEKIIOYATeNIed BapuaTropa
ONPENEIIACTCS  YIPABIAIOLIEH MPOrpaMMOM  MHUKPOKOHTPOJUIEpA M MOJKET
U3MEHSTHCS B 3aBUCUMOCTH OT KOHKPETHOW BEpCUM NPOLIMBKM Bapuaropa. Caou
npeioKeHusT 0 Moaudukanuu (GyHKUUN MepeKiIrovarencii u xamnepoB Bri
MOXKeTe onucarb Ha gopyme caiita www.60-2.ru. C yI0BOJIBCTBUEM PACCMOTPIO
Bce Bamm npemioxenus.

OyHKIIMOHAIbHOE HAa3HAYEHHE CBETOJMOJIOB U IMEpeKyroyaTesiel Bapuaropa B
CTAHAAPTHOM MPOIIUBKeE MIPEICTABICHO B TAOJIUIIE:




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. I'paduk yriaos, MpOMHUIIUATU3UPOBAHHBIX BO
BHYTPEHHHUX TA0JIMIIAX IO YMOJIYAHUIO MPECTABIEH HUXKE.
3Ha4YeHUE OCTAJIbHBIX MUKPOIIEPEKIIFOYATENEN B ’TOM
Clly4ae UTHOPUPYETCH.

ON

[T1aBHOE YMEHBIIIEHHNE BHOCUMOTO YTJIa ONEePEKECHUS
3akuranus ¢ poctom 060potoB. (IIpu paborte Ha rase)

OFF

Cmemaem YO3 Ha pUKCHUPOBAHHOE YHUCIIO TPATYCOB BO BCEM
nuanaszone o6opotos. (IIpu pabore Ha raze)

ON

[11aBHOE YMEHBIIIEHHE BHOCUMOTO yTJIa OTIEPEKEHUS
3akuraHus ¢ poctom 000poToB. (IIpu pabote Ha OeH3UHE)

OFF

Cwmenraem YO3 Ha (pUKCHPOBAHHOE YHCIIO TPAyCOB BO BCEM
nuariazoHe oobopotos. (IIpu paboTe Ha GeH3UHE)

Omnpenenser xapakTep CMEIIEHU yIila Ipu padoTe Ha OEH3UHE

ON

Ha GeH3uHe BHOCHTCS ONepekeHUE

OFF

Ha Oen3une BHOCHUTCS 3ama3ablBaHue

Omnpenenser TUI UCIOJIB3YEMOro IKKBa KosieHBana. CM. HIKe

OHpCI[eJIHeT THIT UCIIOJIB3YyCMOT'O IIIKWBA KOJICHBAJIA. CM. HIXKE

6

Tun HCIIOJIb3YyCMOI'0 HIKKBA

OFF | OFF

[IIxuB 60-2 CtaHmapTHBIN

OFF | ON

[Ixus 36-1 Ford

ON | OFF

[IIxuB 36-2 Toyota, Lexus

ON | ON

[ITkuB 60-2 Renault,Volvo

Omnpenenser, TPOU3BOAUTCS JIM KOPPEKTUPOBKA yTJiia ONEPEKEHUS Ha
X0JIOCTOM X0]1y Ha rase (rpu obopotax Hike 1200)

ON [IpousBoaurcs
OFF He npounsBoaurcs.
WNHBepcus curyana ¢ ra3oBoro KjianaHa
ON Cursai ¢ ra3oBoro KJjaraHa HHBEPTUPYETCS
OFF Cursai ¢ ra3oBoro KjiarnaHa He HHBEPTUPYETCS




DIP-nepexarwouarenu SWITCH2

Mukponepexmtouarenu 1-5 SWITCH2 onpenestoT BEJIMUNHY yIJIa OIEPEKEHHUS
BHOCHMOTO IIpH paboTe Ha rasze, a MUKponepekitouarenu 6-8 npu padbote Ha
OEH3MHE C IUCKPETHOCTHIO 1 rpajyc.

YcTaHOBKA BEJIMUYMHBI y1IJjia ONnCpeXKCHUA 3aKUTaHNd, BHOCHMMOI'O HA Ia3¢c

Kaxapiil nepekiitouaresns B mosnoxkeHun ON BHOCUT yroJl OnepeskeHus
yKa3aHHbBIN B CKOOKaX, MPU 3TOM OOIIMK yToJ MOJy4aeTcss CyMMUPOBAaHUEM BCEX
yriioB. Huxke npuBeieHbl HECKOJIBKO MPUMEPOB.

1 2 3 4 5 BennunHa BHOCHMOTO yria
ONepeKeHUsI

2%16) |2°8) |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

RN N (RN = O

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 BEIMYMHBI YIJIa ONEPEIKCHHS] 3QKUTAHNS, BHOCUMOTO Ha OCH3UHE
6 7 8 BennurHa BHOCMMOTrO yrIiia OIepeKeHUs
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
Caeroanonsl

VDI KpacHblid | IIuTanue

3enénblil | O00pOTHI (MMITYJIBCHI C IATYMKA HA BXOJE BapUaTopa)
VD2 KpacHbli | benszun

3enéupid | I'a3

VD3 KpacHbIl | CHHXpOHH3AIMs OTCYTCTBYET, YMCIIO HACUUTAHHBIX 3yObeB
3a 000POT KoJICHBasIa O0JIbIIE YeM JOJKHO OBITh JIJIs
3aIaHHOTO IIKMBA KOJICHBAJIA

OFF CHuHXpOHM3aLUsl OTCYTCTBYET, YHCIO HACUUTAHHBIX 3yObEB
32 000pPOT KOJICHBAJIA MEHBIIIC YEM JTIOJDKHO OBITH IS
3aJIaHHOT0 IIKKMBA KOJICHBAJIA.

3en€Hbld | CHHXpOHHM3a1Ms BBIIOJHEHA.

VD4 KpacHblli | PaGoTaeM 1o MUKpornepexrouaTesnsm/
(Muxkponepexmouarens 1 DIP-nepexmrouarens SWITCHI1 B
nosioxkennn ON).

3enéupiii | PaboTaem mo BHYTpeHHUM TaOJIMIIaM, IPOIIUTHIM Yepe3
RS232 (Mukponepexmntouarens 1 DIP-niepekitouarens
SWITCHI1 B nonoxenuu OFF). IlonoxeHnue ocTaabHbIX
MUKPONEPEKII0YATENICH B 3TOM ClIy4ae HE UMEET 3HAUCHHS.




AJNTOPUTM YMEHBIIEHUS YIJIa ONEPEKECHUS 3aKUTAHUSI, BHOCUMOTI'O
BApUATOPOM C POCTOM YaCTOThI BpallleHUs1 ABUTATeNs (IIPU BKIOYEHUH 2-T0 WU
3-ro mukpornepexiaovareneit SWITCH1) MokHO OsICHUTH TpadUUecKHu.

1000] 2000

3000] 4000] 5000 6000 |

Ha rpaduke BugHo, uto 10 200000/MUH BapuaTop BHOCUT KOPPEKIIUIO HA
BEJIMYMHY yTJIa, 33JJaHHYI0 MUKPONIEPEKII0YATEeNISIMU JIJ1s1 O€H3WHA W JIJIs Ta3a
IIPU BKIIOYEHHON KOPPEKIIMH HAa XOJIOCTHIX 000pOoTax (MUKpOINEpEeKtoyaTesns 7
SW1 B nonoxennun ON). [lanee, BeTuuyrHa BHOCUMOTO YTJjla ONEPEKECHUS
HAYMHAET JIMHEWHO CTPEMUTHCS K HYJIIO TakuM oOpazoM, uto pu 3500 o0/mMun
BEJIMYMHA BHOCUMOTO YIJIa COCTAaBUT MOJIOBUHY OT BBHICTABIIEHHOTO
MUKponepekiodaTensimMu, a npu 5000 06/muH 1 Ha 60jiee BBICOKHX 4acTOTax
BpAalllEHUsI, BAPHATOP MEPECTAET BHOCUTh KOPPEKIUIO U IIJIET BXOAHOM CUTHAI HA
BBIXO/]] 0€3 U3MEHECHMUIA.

[To ymMo9anuio BHyTPEHHHE TaOIUIThI MHUITMATU3UPOBAHBI CIICTYIOITIM
obOpazom::

O = MW R D m W oW oW O

T T T T T T T T T T T T T T
1) 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 E 000 B 500 ¥ oo

DTy KPUBYIO B 10001 MOMEHT MOXHO U3MEHUTH C TTIOMOIIBIO
TEPMHUHAIIBHON IPOTPAMMBI JUISl CBSI3U C BAPUATOPOM.

T
7500



4. IEPEXOJHUK JJIsA CBA3U BAPUATOPA C IIK.

OYHKIMOHAIIBHOE Ha3HAYEHUE NEPEXOJHUKA 3aKII0YAETCS B COMNPSHKEHUU
MUKPOKOHTpOJUIEpa Bapuaropa, BocnpuHuMaroniero curiaisl UART TTL
ypoBHe# (noruueckuit 0 — ypoens () BOJIBT, JJOTHYECKasi €IMHUIIA — YPOBEHb +5B)
¢ wunTepdeiicom RS232 mepconanmpbHOrO KOMMIBIOTEpA (JIOTMUECKWH HOIb —
ypoBeHb OT +5 70 +15 BOJBT, TOrMYECKas €AMHUIIA — YPOBHHU OT -5 110 -15 BOABT).
T.e. Mo CyTH MNEPEXOJHUK SIBISETCS MPOCTO MPeodpa3oBaTeieM YPOBHEH.
CylecTByeT MHOXECTBO CXEM, peaM3yIolUX Takoe mpeoOpa3oBaHue. B
YaCTHOCTH, CTaHJAPTHBIA TEPEXOJHUK JJIsI BapuaTopa IOCTpOEH Ha 0aze
MukpocxeMbl ST232BN no cxeme npuBeIEHHON HUKE:

+12V 205 +5V
L

L |

0.1rax:
-

ST2RBN

I+ Cys Vee 16

Y
"']W‘_I: Lfzv+  GNOis
0

30 Tigna
O.lnme: | ¢ Cyy R1,38

_l—__l_[ 5C;  Rlgma
Odeme ——| ¢ V- Tiyn

— T- O771250 T2
(DBYF) [eR2, RZge

“““'LT*
:
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Kpome ¢pusndeckux KoM-opTOB CYIIECTBYIOT COM-TMOPTHI BUPTYaJIbHbIE U
MMEHHO OHH B MOCJIEIHEE BPEMsI UCTIOIb3YIOTCS BCE Haie. [ KoMMyHUKAIMK ¢
ra3oBbIM 000pYJOBaHUEM, KPUTHYHBIM K OIIMOKAM Nepeiayu JaHHBIX B KaHalle
CBSI3M, Kak npaBuiio, ucnonb3ytorcs USB-UART npeobpazoBatenu. [Ipuuém,
HanOoJIee MACCOBO MCIIOIB3YIOTCS KAOENH JIJIsl CBS3H C Ta30BBIM 000PYI0BaHUEM
CO CTaHJIAPTHBIM YETHIPEXKOHTAKTHBIM Pa3bEMOM M PACITMHOBKOM (Kak Ha
obopynoBanuu Lovato, Digitronic). J{ns mOAKITIOYEHHS K BApUATOPY C MOMOIIBIO
TaKOTO KaOesls CIIyKUT COOTBETCTBYIOUIHNI MEPEXOHHK:




[IpencraBiaeHHBIN EPEXOTHUK TaK KE MOXKET UCIIOJIb30BATHCS COBMECTHO C
bluetooth aganrepom www.60-2.ru Aircable:

Takum o0pa3om, MbI MOJTy4aeM KOMILUIEKT J1Jis O€CIPOBOIHOM CBSI3U C
Bapuatopom 1o uHTepdericy bluetooth:

AnbTepHaTUBHBIE CXEMBI TIEPEXOHUKOB 00CYKTar0TCs Ha hopyme caiTa
www.60-2.ru.


http://www.60-2.ru/

5. OBHOBJIEHUE ITPOIINBKU BAPUATOPA

B Hacrosiee Bpemsi Bce BapuaTopbl BhITYCKalTCs ¢ PyHKIMEH 0OHOBICHUS
MPOIIUBKHU.

1. @ynkyus camomecmupoganus 8apuamopa.

CyTb pyHKIMHM CAaMOTECTUPOBAHUS 3aKJIFOYAETCS B CJICIYIONIEM — MIPU
KQXJIOM BKJIFOUEHHH BapuaTopa, €ro ynpasisollas IporpaMMa noJICYUThIBAET
COOCTBEHHYIO KOHTPOJIBHYIO CYMMY U MOPraeT MHAMKATOPAMHU, €CITU KOHTPOJIbHAs
CyMMa IpaBwibHas. B mpoTUBHOM cilyuyae, Bce MHAMKATOPbl BApUAaTOPa HAUUHAOT
3aropatbcs 3€JEHBIM IIBETOM M TaCHYTh ¢ 0oJsiee BhICOKOM yacToToi (5I'1r). DTa
dbyHKIMS ObliIa BBEICHA U3 TEX COOOPaKEHUH, YTO MPU CMEHE MPOIINBKU
HE00X0/IMMa MOJTHAs YBEPEHHOCTh B TOM, YTO BapraTOp OOHOBUIICS KOPPEKTHO.
[Tomo6HBIM MOX0] TO3BOJISIET OOHOBJISITH MPOIIMBKY BapuaTopa HE 33 TyMbIBAsICh
0 BO3MOXKHBIX MepeOosx MUTaHUS WM OOpbIBaxX KaHaya CBsI3H, B CiIydae cOos
JIOCTaTOYHO MTOBTOPHUTH MPOIIEAYPY OOHOBIICHHUS MPOIIUBKHU U BCE.

2. Obnosnenue npouusKu.

OOHOBJIEHHE MPOIIUBKY MOKET MOTPEOOBATHCS, HAIPUMEP, HA MAITUHAX
MOCJIEIHUX JIET BBIITYCKA B CIy4ae JIOAKHOTO OOHAPYKEHUS TPOIYCKOB
BOCILUIAMEHEHUS 3aKUTAHUSL.

[TepBbIM J1e710M X094y 00paTUTh BHUMAHKE HA TO, YTO HEPEIHAMEPESHHO BOWTH B
PEXKUM IPOTPAMMHUPOBAHHMS PAKTHYECKU HEBO3MOXKHO, TTOCKOJIBKY JIJISI TOTO
nepes mojgavyei MUTAHUA HA BAPUATOP JOJDKHBI BBITOTHATHCS JABA YCIOBHUS
OJIHOBPEMEHHO.

[lepBoe ycnoBue - BOCbMOI BBIBOJI BapHaTOpa JOJKEH OBITh 3aMKHYT Ha Maccy.

Btopoe ycnoBue - Bce Mukpornepekiarouareau SW1 (Jiebiii 0710k
MUKpOIEpeKIoyaTenei) 1oMxHbl ObITh B osoxkeHun OFF, a Bce
Mukponepexiatoyatenn SW2 (mpaBbiii 6JI0K MUKPOIIEPEKITIOYATENEH) B MOJT0KEHUN
ON.

Korpa BapuaTtop HaX0IUTCs B pEKMME TPOTPAMMHUPOBAHUS, BCE €T0 MHINKATOPHI
roOpsAT KpaCHbIM LIBETOM HE Muras. B 3ToM pexxumMe BapruaTop roToB MOJy4aTh
JAHHBIE OT IPOrPaMMbl OOHOBJIEHHUS Yepe3 com-1opT. Beixon u3 pexuma
IIPOrpaMMUPOBAHUS BO3MOXKEH TOJIBKO MYTEM BKIIFOUEHUS-BBIKITOYEHHUS
Bapuaropa.

ObHos1eHUe NPOWUBKU NPOU3BOOUMCS C NOMOWBIO NPOSPAMMDYL, ONUCAHUE U
NOCTIEOHIOI0 8ePCUI0 KOMOPOU MOMCHO cKadams 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.

TepMuHanbpHas MPOrpaMma, UCTIOIb3yeMast IJIsl CBSI3H C BAPHATOPOM, TIO3BOJISIET
pHUCOBATh HE3aBUCHMBIE KPUBBIC OTIEPEIKCHUS 3KUTAHHS B 3aBUCUMOCTH OT
000pOTOB 1 ra3a u Jyisi OCH3MHA, PYU ’TOM BO3MOXKHO Tpadrueckoe uiu
TaOJIMYHOE MPEICTABIICHNE JaHHBIX:

@ 60-2 GuI =]
Moagnioqenre  @aiin ObHoeneHke  Cnpaeka

BrifiepHTe HoMep COM noplg j
3aMHCE AaHHEL: B B3PHATOR |

YTEHHE AAHHBIX M3 BAPHATOPA |

HacTpofikk sapwatopa  (apTa ¥O3 anArasa | Tabnwua Y03 anArasa | Kapta ¥03 ana BenskHa | TaBnuua Y03 ana GeHsuHa I

[ OTPHUATENEHEIE SHAHEHHS KapTa Y03 ana ras ¥ fEurate Boro KapTy W BRICTPOE HaMEHEHHS

T T T T T T T T T T T T T T T
o 500 1000 1500 2000 2500 0 3000 3s00 4000 4500 0 S000 0 SS00 G000 G500 7000 7S00 S000

B RI=IF
Moagnkodenke  ®afin - OBHOBNEHME  CNpaeka

BrifiepHTe HoMep COM noplg ﬂ
3aMHCk ASHHEIX B B3pHATOR |

YTEHHE AAHHBLX H3 BAPHATORS |

HacTpokkH EapHaTopa I KapTa ¥OS anArasa Tabnvua ¥O03 AnArasa | KapTa Y03 anA BeHskHa I Tabnkua ¥O3 Ana BeHzuHa I

i 1000 |2000 |3000 |4000 |5000 |6DDD |?000 |
o 9 9 9 9 9 9 a
100 9 9 9 9 9 9 9 g
200 g 9 9 9 9 9 9 B
300 2 9 9 9 9 9 9 a
400 g 9 9 9 9 9 9 g
so0 g 9 9 9 9 9 9 g
500 g 9 9 9 9 9 9 g
700 a g g g g g g a
500 g 9 9 9 9 9 9 g
00 g 9 9 9 9 9 9 g




7. TOTOBBIE ITEPEXOJHUMKU JJIA ITIOAKJIFOYEHU A
BAPUATOPA.

be3ycnoBHO, HCTIOJIB30BAHUE TOTOBBIX NEPEXOJHUKOB 3HAUUTEIIBHO YIIPOIIAET
nojakioyeHue Bapuaropa. [lostomy ecnu Ha Bamem aBromoOuse pazbem aarurka
ITOJIOKEHUSI KOJIEHBAJIa COOTBETCTBYET OJTHOMY U3 NPUBEIEHHBIX HUXKE,
HACTOSITEIIBHO PEKOMEHAYETCS MPUOOPECTH TOTOBBIN MEPEXOTHUK. ITO
3HAYUTEIIBHO COKPATUT BPEMS], 3aTPAYCHHOE HA MOJKIOUYEHUE, IO3BOJIUT HE
BHOCHUTH U3MEHECHHI B TIPOBOJIKY aBTOMOOWJISI, @ COOTBETCTBEHHO HE JIMIIIATHCS
3aBOJICKOM rapaHTUu Ha 00OPYI0OBaHHUE B CIy4yae 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»

Pa3zbémbl « Tum NeSy»




Paszbémbl « Tum Ne6»

Pasbémbl «@Popa» uian « Tunm Ne7»

Pa3znémbl « BA3» wiam T «8»

d




Pa3bémbl «Toyota Camry» nin «Tunm 9»

Pa3znémbl «Kia» nian « Tun 10»

Pasbémpbl «LLand Cruiser Prado» nau « Tunm 11»




Pa3bémbl «Volkswagen, Skoda» nian «Tum 12»

LW
-

A Ry

K coxanenuro, ¢ paspémamu «Volkswagen, Skoda» nim «Tun 12» He Bcé Tak
npocro. Ha npousBoacTBe nepenyTanu na3pl Ha pa3bEéMax M pacnasiia Bcé
CUMMeTPHUYHO. T.e. HA 0HOM M3 Pa3bEéMOB MEPeNnyTaad MeCTAMU CUHUNA U
YEpHBI, 2 Ha BTOPOM 0OeJiblil U 4épHbIid. LlBeTa HeHTpaJdbHBIX IPOBOIOB

(kopuYHEBBIN U Cepblii) BEPHBI.

Takum o0pa3zom, npu pacnaiike nepexoHNKA CHHUNA 1 0eJIbId IPOBOJAA C
Pa3bEéMOB 00bEIMHSAIOTCSI MEXKAY C000il U COeTUHSIIOTCS C YEPHBIM MPOBOIOM
sKryra sapuaropa (Mmacca). KopuuHeBbIi IPOBOJ COOTBETCTBYOILET0
pa3béma coeMHAETCH ¢ KOPUYHEBBIM IIPOBOIOM KI'yTAa BAPHATOPA, Cepblii
NPOBO/ COOTBETCTBYIOLIEI0 pa3béMa COeJUHAETCS C CepPbIM IIPOBOAOM KIyTa
BapuaTropa (IpoBoja ¢ NpaBUJIbHOU LIBETOBOH MAPKUPOBKOM IPOCTO
coeMHsAeM Mexay co0oii). /lanee — 4épHBINA NPOBOJ € pa3bEéMa, HA KOTOPOM
TaK e MPUCYTCTBYET CHHUM NPOBO/ COCAUHSEM ¢ CHHMM IPOBOJAOM KIyTa
BapHaTopa, a YéPHbIN NPOBOJ ¢ Pa3bEéMa, HA KOTOPOM TaK Ke NPUCYTCTBYeET
0eJiblii MPOBO/ COeAMHAEM ¢ 0eJIbIM MPOBOIOM KI'YyTa BAPpHATOPA.

PaGoThI N0 NOMCKY MOCTABHIMKOB HOBBIX THIIOB Pa3bEéMOB BEAYTCS He
NPEeKPAIASCH, TAK YTO CNIMCOK OyAeT HeU30eKHO MOMOJIHATHCS. ..



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

