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TEXHUWYECKOE PYKOBOACTBO

Bnok ynpasnexHus KM (TCU):
HEeMCNpPaBHOCTM, 3aMeHa U
PEMOHT

Bnok ynpaeneHus kopobkon nepegad (Tcu) rpy3oBUKa: NpU3HaKu HeUCnpaBHOCTH,
OnarHocTurKa, NopsaaokK 3aMeHbl, agantaunsd, TEXHUYECKME 3Ha4YeHUs U 0BCnyXnBaHue.
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Mo Mepe pacnpocTpaHeHnsl aBTOMaTM3NPOBaHHbLIX KOPOOOK Nepeaad Ha rpy30Bo TEXHUKE BbIPOCHO U YACTIO
MaLLVH, KOTOpbIE NMPUEe3XatoT B CEPBUC C XKanobamu «He nepeknodaeT nepegayn», «Ha nogbEMe yluna B
HelTpanb», «Npu BKNOYEHUM 3axknraHns muraeT N». B 3HauMTenbHOM YacTu 3TUX Crly4aeB NepBbIM
nogo3peBaeMbiM CTaHOBMTCS GrOK ynpaBneHnst KopobKow nepeaay, XoTsi Mo Hallel NpakTUKe Oons
OEeNCTBUTENbHO HENCTNPABHLIX OITOKOB 3aMETHO HUXE, YEM A0S NPobneM, CBA3aHHbIX C MMTaHNEM, Maccom U
pasbémamn. ATO PYKOBOACTBO Ha SA3blke MacTepPCKON OObSICHSAET, YTO AenaeT brnok ynpaeneHust Kopooko
nepeaay, kak OTNINYNTb ero peanbHY HEUCNPAaBHOCTb OT MMUTaLWW, Kak NPOXOAMT 3aMeHa 1 aganTtaumns
(0ByueHne) 1 kakve NPUBLIYKM B SKCMNyaTaLyUm NpexaeBpeMeHHO YouBatoT Grok.

[OKyMEHT NoAaroToBneH TexHuyeckon cnyxoom VADEN Ha OCHOBE OT3bIBOB CEPBUCHbBIX MAPTHEPOB U
KaTanoXHbIX AaHHbIX. [puBegéHHbIE 3HAYEHUSA HOCAT OPMEHTUPOBOYHbIN XapakTep; A51s TOYHbIX AaHHbIX MO
MOMEHTaM 3aTsHKKM, AIABNEHNIO, COMPOTUBIEHMIO 1 MPOrpaMMHOMY obecrieueHmto/ napameTpam Beeraa
crnepfyeT PyKOBOACTBOBATLCS akTyarbHbIM PYKOBOACTBOM MO PEMOHTY NPOM3BOAUTENST aBTOMOOUNA 1 KOPOOKHM
nepegaud. NocnegHee obHoBNeHMe: ceHTA0pb 2026 T.

OneKTPOHHbIE KOMIMOHEHTLI aBTOMOBWNSA, Takme Kak 6rok ynpaeneHnst kopobkon nepenad, noanagaroT noj
ISO 16750, onpenensaoLLmii YCrIOBUSA OKpY>KatoLLEN cpeabl U MeToabl UCnbiTaHuii, 1 nog npasuna ECE R10 06
0006peHun TUNa no areKTPOMarHMTHON COBMECTUMOCTM.

Yrto Takoe 6rnok ynpaBneHus kopobkon nepeaay (TCU)? HasHauyeHue
NpUHUMN padoThbl

Bnok ynpaBneHus kopo6koit nepeaay (TCU) — 3To 3neKTpOHHbIN 6rOK ynpaBneHus, KOTOpbIii B
rpy3oBbIX aBTOMOOUNAX ynpasnsieT BbIOOPOM nepenaym, cuensieHneM u UICNONHUTENIbHbIMU
MexaHU3MaMu nepeKkriYeHUs Ha OCHOBe NOKa3aHUM 4aTYMKOB, a TaKkke oOMeHMBaeTCA AaHHbIMU NO
wuHe CAN c 6Gnokom ynpaBneHus goBUraTenem un TopMo3Hoii/peTapaepHoOi CUCTEMOIA, BKIHOYas
HYXXHYI0 nepegavy B HY>KHbIW MOMEHT.

MpWHLMN paBoTbl N0 CyTU NPEACTaBASET COBOM 3aMKHYThIN KOHTYP: GOk hopMUpYeT KapTUHY COCTOSIHUS MO
cUTHanam JaTunKoB BXOAHbIX U BbIXOAHbLIX 0GOPOTOB, AATHMKOB MOSIOXEHUS! KyNChl/CenekTopa, JaTumka xoaa
cuenneHud, NnonoXeHna neganu rasa u no AaHHbIM O KPpyTALWeM MOMeHTe aBuraternd, CKOpoCTu aBTOMO6V|J'|F|,
TOPMOXEHWUM U YKITOHE, NOCTynatoLLmMM no winHe CAN. Ha 0CHOBaHUM 3TOM KapTUHbI OH NOAAET KOMaHZb! Ha
MHEBMaTUYECKME UMW ANEKTPOTMAPABINYECKIE UCTIOMHUTENbHBIE MEXaHU3Mb, BO BPEMSI MEPEKIIOHEHNS]
3anpaluvBaeT y ABUraTENs CHUKEHNE KPYTSILLEro MOMEHTA, MOCHE 3aBepLUEHNS CUHXPOHU3ALMM 3aMbIKaeT
cuennieHme n NOBTOPHO noAaTBepXAaeT pe3ynbraT Nno gaT4ynkam. Ecnn oXXnagaemoe nornoxeHme He
NoATBEpPXXAAETCS B OTBEAEHHOE BpeMmsi, 6ok hopMupyeT 3annch 06 oLLMGKE, BIIOKMPYET COOTBETCTBYIOLLYIO
(yHKLMIO 1 B GONMBLUMHCTBE CUCTEM NEPEBOANT aBTOMOGUITb B aBAPUIHbIN PEXUM OrPaHUYEHHOTO ABVKEHNS
(limp home).

B aBTOMaTU3MpOBaHHbIX kKopobkax nepeaad (AMT) 6rok 0BbIYHO UHTETPUPOBAH B KOPMYC KOPOBKY UK
YCTaHOBIEH PAOOM C HEWl; B MOMHOCTbI0 aBTOMaTUYECKMX CUCTEMAaX C MMAPOTPaHCOPMaToOpPOM OH MOXKET
ObITb BLINOMHEH OTAENbHBIM ONTOKOM B KabuHe unmn Ha pame. B 0beunx apxutektypax nepudepunHbeie
3NeMEHTbI, NOAKMYEHHbIE K 610Ky, B OCHOBHOM OfMHAKOBbI.

° MMKpOKOHTpOﬂnep M cunoBasd 4YacTb: JTOrnMKa rnpuUHATUSA peLLIeHI/IIZ, ,El,paIZBepbl KJ'IaI'IaHOB/COJ'IeHOVIﬂOB n
CXeMbl 3allnTbl MO TOKY.
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* Bxopabl gaTuMKoB 060pOTOB: 060POTHI HA BXOAE KOPOOKKM, NPOMEXYTOYHOrO Bana v Ha Bbixode
(MHayKTMBHOrO TMNa UNK Ha adpcekTe Xonna).

e [laT4yMKU NOJIOXKEHUSI: CENEKTOP Nepeaay, NONOXeHUE KyNnUCbI, X0 CLENIIEHNS, 8 B HEKOTOPbIX CUCTEMAaX

— AaT4yuK Xoaa UCMONMHUTESNTIbHOIO MexXaHn3ma.

°* BbixoAbl HA UCMOJSTHUTESNIbHbIE MEXaHMU3MbI: NHEBMATUYECKNE QNEeKTPOMarHnTHbI€ KrnanaHbl (nepep,aqa/

ceneKTop/,u,enMTenb/p,emyanmnnMKaTop), npmBoa cUuenneHns, MacrsiHblll HACOC UMW KNanaHbl LaBreHus.

* WHTepdeicbl CAN: aBToMobunbHast lwmHa CAN (aBuratens, Topmosa, petapaep, naHens npubopos), a B
psge cucteM — oTAeNbHasi BHYTPEHHASA nogLunHa Kopooku nepeaau.
* [lutaHue n Macca: NocTossHHoe nuTaHue 24 B, NMNTaHne OT 3aMKa 3aXUraHmgd n To4Kka Maccbl C HU3KUM

nepexoaHbiM CoOnpoTuBIIEHNEM.

* JDHeproHesaBMCUMas NaMATb: 3HAYEHUSA aganTaumm, KOMNeHcaunsa n3Hoca, KoHgUurypaums asTomoonns
1 3anmcu od ombkax.

NMouemy agantaums (o6yyeHne) HacTONLKO KPUTUYHA?

Mo mepe M3Hoca Hakagok cuenneHns 6ok NOCTOAHHO 0by4aeTcs U KOMMEHCUPYET CMELLLEHNE TOYKU
CXBaTblBaHUA, MEXaHNYEeCKME OOMYCKN XoOa NCNONMHUTENbHOIO MeéxaHn3mMa 1 USBHOC CUMHXPOHMN3aTOPOB. 3tn
00yYeHHble 3Ha4YeHMs1 XpaHATCA B NaMsTy 6noka; npy 3ameHe 6noka unu cbpoce namsaTy cuctema ctaptyet
«c Hyns». Ecnu aBToMmobunb Bble3XaeT Ha NuHMIO 6e3 aganTauun, CLENeHne CXBaTbiBaeT Pe3ko, NOsABIISETCA
BMOpauus Npu TporaHUM 1 yxoa B HEWTparb Ha NogbeéMe. 3HaunTeNnbHasa YacTb XKanob «MnocTaBuil HOBbLIN
Onok — cHoBa He paboTaeT» Ha fene oObsCHSAETCA HEBBLINONIHEHHOM UM HE3ABEPLLEHHOW adanTaumnen.

OTnuymne NHeBMaTUYECKOMN U INEKTPOrnapaBinvyeCcKkon apxXuTeKTypbl

Ha eBponeiickux marucTpanbHbIX TArad4ax B cucteMax AMT Hanbornee pacnpocTpaHEéH NHEBMaTUYECKUIA
npusoA; Grok ynpasnseT aNeKTPOMarHUTHbIMK KnanaHamMu, a nepeMeLleHne BbIMonHAeT NHeBMoumnuHap. B
3TOV apXUTEKTYype KayeCTBO BO3ayXa HanpsiMyto BMSIET HA COCTOSIHUE BrioKa: BraXkHbI U 3aMaceHHbIN
BO3/1yX BbIBOAUT M3 CTPOS KNnamnaHHbI Grok, a Grok ynpasneHusl, NOCTOAHHO Noaasas TOK Ha HeucrnpasHbIi
KnanaH, neperpyaeT CBOW BbIXOOQHOW Kackan. B anekTpornapaenmMyeckmx cuctemax u cuctemax ¢
rMopoTpaHcopMaTopoM ynpaBneHue AaBleHUEM OCYLLECTBIIAETCA NPONopLMOHanbHbIMU CONeHoUaaMK;
34eCb OnpeaensowyMM CTaHOBATCA TeMNepaTypa 1 kad4ecTBo mMacna. B o6oux cnyyasx 6ok Henb3s
paccmaTtpuBaTh B OTPbIBE OT COCTOSAHUSA MOAKITHOUYEHHOW K HEMY MMAPaBIMYEeCKOW UM NMHEBMaTUYECKOM

CUCTEMBbI.

CBs3b ¢ 651I0KOM ynpaBneHus gBuratenem

MepeknioyeHne nepenayn — He 3agada oOHON NuLb KOPOOKU. B MOMEHT nepekntoveHns 6rok sanpalunsaeT
y Brioka ynpasneHust ABUraTerniem CHKEHME KPYTALLLEero MOMEHTa; eCrin ABuraTenb 0TBeYaeT Ha 3TOT 3anpoc
C 3a[1EPXKKOI NN HE OTBEYAET BOBCE, NEPEKIOYEHNS] CTaHOBATCS XKECTKUMU, CUHXPOHN3aTOpbI
neperpyxatTcs U CO BPEMEHEM HaKannMBakTCs OLNOKM TUNa «MPEBbILLEHO BPEMS NEPEKITHOYEHNSY.
Mo3ToMy YTEeHMe 3anucei Co CTOPOHbI ABMraTens eLlé Ao aHanunsa KogoB KOpoOKM nepeaay CyLLecTBEHHO
coKpalllaeT BpeMsl ANarHOCTUKM.
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Cuctema [ apxutekTypa

AMT — c nHeBMaTn4ecknm

npueogom (Tun ZF | aHanor)

AMT — nHeBMaTUYECKUH, C
pnenvtenem/
AEMYMLTUNIMKATOPOM
(ananor ¢ knanaHHbIMM

KOMMOHeHTam Tuna Knorr)

[MonHocTblo
aBToMaTn4yeckas, ¢
rmgpoTpaHchopmaTopom

Cuctembl c
NHTErpUPOBaHHbLIM
petapaepom (Tun Voith /
aHarnor)

MexaHun4yeckas KII1 +

aBToMaTu4veckoe cuenneHune

(nonyaeTomar)

TunuyHasa obnactb
npUMeHeHus

MarucTtpanbHbI Taray,
AanbHue nepeBo3ky,
4x2 n 6x2

CTtpouTenbHasa TeXHUKa,
KapbepHbI camocsan,
TSOKENbIV TAray

loponckon aBTo6YC,
noxxapHasi TEXHUKa,
aBTOGETOHOCMECUTESb

ABTOGYC, TsKENbIE
rpy3bl, FOpHbIE
MapLupyThl

Pa3Bo3Hble NepeBo3ky,
CPeLHETOHHaXHbIN
rpy30BUK

Mpusog

Cxartbint Bo3gyx + 6rok
3MNEeKTPOMArHUTHbIX
KranaHoB

MHeBMOUMNMHAP + KnanaH
aemynstunnvkaTopa

OnekTporvapasnmyeckmin,
nponopumoHanbHble
coneHougbl

'MapoanHamunyeckui
TOpPMO3 + ynpaBreHne
KopobKom

aﬂeKTpOI'IHeBMaTVIHeCKVIVI
npuBoA cuenneHns

PacnonoxeHue
6noka

Ha kopnyce
KOpOOKHM
nepegay

Ha kopnyce
KOpPOOKM
nepenad

OTnenbHbIn
6rok (kabuHa/
pama)

O6LWwmi nnu
oTAenbHbIN
onok

Mog kabuHoii |
Ha pame

KpuTtuuHas Touka
obcnyXuBaHUA

Ocywwurens
BO3ayXa U
yaaneHve
KoHAeHcaTa

lepmeTU4HOCTD
KIanaHHoro
6roka, KayecTBo
BO3ayxa

Macno kopo©bku
nepega4 un
nepuoan4HoCTb
3ameHbl unesTpa

KoHTyp
oxraxaeHusi n
TemnepaTypa
macna

ApanTtayus
n3Hoca
cuenneHuns

MpoBepka Homepa geTanu obsasaTenbHa. Brnoky ynpasneHnss Kopobkoi nepenay pasnuyarTcs no Tuny
KOpOGKM, NepeaaToYHbIM YMcrnaM, nepegaTodHoOMy OTHOLLEHUIO MOCTA, HanM4yuio peTapaepa, KoHdurypaumm

KOM (PTO) u YPOBHIO NpOrpaMmMHoOro obecneyeHus. [1ga 6roka ¢ NOMHOCTbI NOEHTUYHBIM BHELLUHUM BUOOM U

KOHCTPYKLMEN pa3bEeMOB MOTYT OTHOCUTLCS K pasHbiM kKoHgUrypauusm. MNepen 3akazom Heobxoanmo
COBMECTHO NPOBEPUTHL WKMNbAMK TUNa Kopobku nepeaay, VIN aBTomoouns u OE-HoMep Ha yCTaHOBMEHHOM

6noke. briok, ycTaHOBMNEHHbI NPU HECOBNAAEHMM HOMEPOB, B BONbLUMHCTBE CUCTEM MO0 BOOOLLE HE

BbIXOOUT Ha CBA3b, nmobo pa60TaeT C HEBEPHbIMU NepegaTtoyHbIMU YNCNAaMU N NPUBOOUT K MOBPEXOAEHUIO

CUHXPOHM3ATOPOB U1 cuenfeHns.

anI3HaKVI HencnpaBHOCTU U ANAarHOCTUKA

HeuncnpasHocTu 6rioka ynpaeneHus KOpobkor nepegay peako nposiBAsioTCA 0OgHUM cumMnToMoM. OBbIYHO

CHavana BO3HUWKaeT «Nepunognyeckoe» OTKITIOHEHNE B NOBEAEHWM, 3aTEM — YCTOMYMBAA OLLINMOKA N peXnm
orpaHnyeHHon paboTbl. [opsaagok AMarHOCTUKM HEM3MEHEH: CHavana nuTaHne n Macca, 3aTeM pa3bEmMbI U

npoBOAKa, Aanee AaHHble 4aTYNKOB U UCMOJNMTHUTENbHbLIX MEXaHU3MOB B pearibHOM BpeEMEHW, N TONTbKO B KOHLE

— cam Onok.

Mpu3Hak

Mpw BKNIOYEHHOM 3aXKMraHum Ha
nHaMKaTope nepegay NnocTOAHHO
«N» nunn nycTtoe none, asBToMo6unb

He Tporaercst

Bo3moxHas npuumHa

macca | neperopen
npenoxpaHuTernbs

HeT nuTanus 6noka |/ o6opsaHa

Mpoeepka | noaTBepXaeHUe

I/Ismepvm: Hanps>XxeHne nNnuTaHna oT 3aXXnraHus

N NOCTOAHHOIO NMUTaHUA Ha pasbéme Onoka nog

Harpy3K017|; npoBepUTb COMpoTUBIIEHNE MacCChl

OTHOCWTENbHO Kopnyca
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Mpu3Hak

[unarHoctuyeckui npubop BoobLLE
He nopknovaeTcs kK 6roky Kopobku,
ocTarnbHble 6rioku YnTarTcs

Mpu TporaHum cuenneHne
CXBaTbIBaeT pe3ko, aBTOMOOUb
OépraeTtcs Unum ckaTblBaeTcsl Ha
nogbéme

He BkntovaeTcsa KOHKpeTHasA
nepepava, octanbHble paboTatoT
HOpMarnbHO

MepekntoyeHns 3anasablBatoT, BO
BpeMsi nepekntoYeHms 06opoThbl
ABuraTensi «3aBucarT»

ABTOMOGWIEL B aBapUNHOM
pexume, ABWXEHNE BO3MOXHO
TONbKO Ha HECKOMbKMX Nepegavax

Ownbkun nosiBnsOTCS Npn
BMOpauun n paboTte BO BraXHbIX
YCroBWsX, B MacTepPCKON He
MOBTOPAOTCS

[Mocne ocTtaHoBKM ABurartens
nepegayun ocratTcs
3abnokMpoBaHHbIMM, BIOK NO34HO
BbIKIOYAETCS MNOCNEe CHATUS
3aXuraHms

Bo3moxHas npuumHa

OOpbIB UNN KOPOTKOE 3aMblKaHne
wuHbl CAN, npobnema ¢
TEPMUHUPYIOLLMM PE3NCTOPOM,
BHYTPEHHSIS HENCMPaBHOCTbL Groka

YTepsiHa Unu HerorHa agantauus
CLENIIEHMs, KOMMeHcaLms UsHoca
Ha npegene

HeI/ICI'IpaBHOCTb COOTBETCTBYHOLLEIO
ANEKTPOMarHMTHOro KnanaHa unum
AaTtyuKa nonoxeHusa, MmexaHn4yeckoe
3aKnnHnBaHue

3agepxxka OTKNMKa gBuraTens Ha
3anpoc CHMXEHUS MOMEHTA, HU3Koe
[JaBrieHne Bo3ayxa Unu 3agepxka
Ha wuHe CAN

Brnok nepelwén B 3aWUTHBIN PEXUM;
curHanbl gaTymka o6opoToB Mnm
obpaTHas cBA3b UCNOMHUTENBHOIO
MexaHn3Ma NpPOoTUBOPEYMBDI

MonagaHve BoAbl/BRarv B pazbém,
OKMCINEHHbIV KOHTAKT, NOBpexXaeHue
XryTa npoBOAOB

Mpobnema ¢ NOCTOSAHHBIM
nutanuem (nunus 30), Griok He
MOET 3aBEpLUNTL MPOLIEAYPY
BbIKIIOYEHNS]

CHauvana anekTpukKa, NOTOM 31IeKTPOHMKa

MpoBepka | noaTBepxaeHue

[Mpw BbIKIFOYEHHOM 3aXKUraHUN U3MEPUTb
conpotueneHve mexagy CAN-H n CAN-L,
NOKanM3oBaTb KOPOTKOE 3aMblKaHWe NINHUK; K
BEPCUM O HEMCNPABHOCTM Onoka nepexoanTb
TONbKO MOCrie NOATBEPXKAEHMS MUTaHMUS

CuyuTtath B peasbHbIX faHHbIX TOYKY
CXBaTbIBaHWS U NPOLEHT U3HOCA CLENSIEHUS;
BbINOSHUTL NPOLEAYPY aganTauum 1 NOBTOPHO
NpoBepuTb pesynbsTaT

AKTVIBVIpOBaTb KnanaHbl N0 0 AHOMY B pexunmve
TeCTa UCMONMHUTENbHbBIX MEXaHN3MOB,
N3MepunTb CONPOTUBIEHUNE KaTyLUKN, OTCNEaANUTb
CUrHan gaTtymka nonoxeHua no scemy xony

CuunTaTb 3anucy 06 owmbkax asuratens u
KOPOGKM COBMECTHO; OTCMNEAUTL AaBlieHne
BO3dyXa B CMCTEME 1 ero nposan B MOMEHT
nepekxnoyeHns

CunTaTh aKTUBHbIE U NACCUBHBIE KOAbI OLINGOK;
CPaBHUTb CUTHaTbl AATUNKOB BXOAHBIX 1
BbIXO[HbIX 0GOPOTOB B ABWKEHNN
(cornacoBaHHOCTb NepeaaToOUYHOro
OTHOLLEHUS)

CHSITb pa3bEm, OCMOTPETh MOBEPXHOCTM
KOHTaKTOB W COCTOSIHME YMNIIOTHEHWI; LeBens
XYT, UCKaTb NponagaHue curHana B pearnbHbIX
JaHHbIX

[MpoBepuTb NpegoxpaHUTEnb NOCTOSHHOTO
MUTaHUSA 1 HaNpspKeHWe B NIHUK;
npoaHanu3nmpoBaTtb NpuBbIYKY 0b6ecToumBaTh
aBTOMOOUIb IMaBHbIM BbIKIOYATENEM Macchbl

Camas yactas owumnbka npun anarHoCTukKe HenmcnpasHOCTU Onoka Ha rpy30BOM aBTOoMObUne — yBuaeB B KOAe

owmnbKM hopMynupPoBKY «BroK ynpaBneHnsa», cpasy nepexoauTb K 3ameHe getanu. briok Begét cebs

Henpeackasyemo 1 Npv npocaake nogaBaemMoro HanpsikeHus, U Npu poCTe CONPOTUBIIEHUSI MACChbl, U MOXET
coobLiaTb 06 3TOM kak 0 CO6CTBEHHOW BHYTPEHHe HemcrnpaBHOCTU. [pocazka HanpsKeHUs npwu nycke,

ocnabrneHHas knemma aKKyMynaTopa, OKUCrieHne B [OOMOSTHUTENbHOM TOYKE MacChl — BCE 3TO NMMUTUPYyeT

oTkas 6noka. NoaToMy M3MepeHNsi NPOBOASAT HE Ha XONIOCTOM XOAy LENK, a NOA Harpy3kon — Mnpu Mycke u npu
paboTe UCMONHUTENbHbLIX MEXaHU3MOB.

Be3 uteHusn peanbHbIX AaHHbIX peleHue He NPpUHNMaeTCcA

Kog owmbku — ato OTnpaBHaA TOYKa, a HE BbIBO/. COOTBeTCTByIOT n 060p0TbI Ha BXo4e u Bbixoae

nepenartoy4yHOMYy OTHOLUEHUIKO BKJTHO4EHHON nepenayu, OaéT N aaTyuK Xxoda CuenneHus HenpepbIBHYK KPUBYHO
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no BCEMY XOAy, NOTPebNAT Nn KnanaHbl TOK B MOMEHT NOAayn KOMaH4bl — BCE 3TO HYXXHO OTCneanTb B
OBVXKEHUN UMW C BbIBELLIEHHOW BeayLUEen ocblo. Ecnun 6nok nogaéT npaBubHYO KOMaHay, a obpaTHoN cBA3n
HeT, Nnpobnema He B Oroke, a ganbLue Mo Lenu.

Korga HeucnpaBHOCTb Gnoka cuntaeTcs noaTBepXKaAeHHON?

M3mMepeHust nuTaHns n maccel B Hopme, 0oMeH no CAN ¢ apyrumum 6nokamm ncrnpaBeH, 3Ha4eHWs
COMPOTMBIEHMS N CUTHANOB AaTYMKOB U UCTIONHUTENbHBIX MEXAHNU3MOB B Npeaernax pykoBoACTBa, OKUCIIEHMS
Ha pa3'béMaX M npoBOAKe HET — U Npu 3TOM MNpu nogayvye KoMaHAbl Ha BbiIXO4e He NOABNAETCA TOK/
HanpsbkeHne nmbo 6rok BOCNpom3BognuMO coobLLaeT 0 BHYTPEHHEN OWNOKe: TONbKO Torga OCHOBaHME Ang
3ameHbl chopMMpOBaHO. 3aMeHa, BbINOMHEHHas 6e3 3aBepLLUEHNS 3TOM LENOYKM MPOBEPOK, Yalle BCEro NLLb
MOBTOPSIET TY K€ HEUCNPABHOCTbL C HOBOWM AETasbHO.

dononHutenbHbIE MaTepuanbl

MoHATHBIN TexHUYeckuii 0630p aToM TeMbI CM. B cripaBoyHOM cTaTbe Ha Wikipedia. Beerga ceepsante
KOHKPETHbIE 3HAYEHMS 1 NPOLIEAYPbl C CEPBUCHBIMU AaHHBIMU N3rOTOBUTENS.

I'Iopnp,ox 3aMeHbl I YCTAHOBKU

CpeacTBa MHAMBUAYaNbHOM 3alWuUTbl U 6e30MacHOCTb. ABTOMOOWIb AOMKEH CTOSATbL HA POBHOMN
nnowiazke, Ha CTOAHOYHOM TOPMO3€, C MPOTUBOOTKATHLIMM YNOpaMu U HEWTpanbHOM nepegadven. Pabouve
nepyaTki 1 3alnTHbIE OYKK 0bsA3aTenbHbI. [pn paboTte ¢ 3NeKTPOHHbIM BNIOKOM HEOBXOANUMO NPUHATL MEPbI
NPOTMB anekTpocTaTnyeckoro paspsaa (aHTucrtatuueckui Gpacnet). Kopobka nepenay u Macro B Heil MoryT
ObITb ropsYMMK, crieayeT AoKAAaTbCs OCThbIBaHMSA. B MTHEBMATMYECKOW cucTemMe AaBrneHne Bo3ayxa
HeobxoanmMo CHM3UTbL A0 6e30nacHOro YpoBHS COrMacHoO ykasaHuaMm npoussoauTens. CBapka, 3apsaka
aKKyMynatopa unm obectouMBaHne MoryT NoBpeanTb BoK; 3a OCHOBY 6epyTcs MHCTPYKUUKN NPOU3BOAUTENS.

o 3a40KyMEeHTUPYNTE HEUCNPABHOCTL: Nepe 3aMEHOM CHMTANTE N COXpaHUTe 3anmcy 06 owmbKkax co
BCeX BrIOKOB, CHUMKM pearbHbIX JaHHbIX, 3HA4YEeHUSA agantaumm 1 KoHUrypauun. 3T 3anmcm Hy>XHbl 1
ANS rapaHTUIHOIo Npouecca, U ANs CpaBHEHMS NpU NOBTOpe Npobrnemsl.

e MoaTBepauTe NPUMEHUMOCTb AeTarn: CpaBHUTE LWWNNbANK TMna kopobku, OE-Homep geTtanu,
YypOBEHb MPOrpaMmMHoOro 1 annapaTtHoro obecneyennst n VIN asTomobuns. Pasnuums no
nepenaToYHOMY OTHOLLIEHWIO MOCTa, Hanuumnio petapaepa 1 koHdurypauun KOM (PTO) gomkHbl 6b1Tb
3adUKCMpOBaHbl.

e O6ecToubLTe aBTOMOOUIb 6Ge30nacHbIM 06pa3oM: BbIKIOUNTE 3aXKUraHue, BbXOUTE BpeMS,
ykasaHHoe npoussoguTtenem (Groku 3aBepLUaloT NPOLEAYPY BbIKIIOUEHNS ), 3aTEM OTCOEAMHUTE
MWHYCOBYIO KIEMMY aKKyMyNsiTopa U rmaeHbIN BbIKIKOYaTENb COMMacHO UHCTPYKLIMM.

o C6pocbkTe gaBneHue u crnenTte pabo4yro XUAKOCTb: B MHEBMATUYECKON CUCTEME CHU3LTE AaBMNEHNE
BO3adyxa 4o 6e30MacHOro ypoBHsi; B rmapaBliMyeckol CUCTEME UM CUCTEME C
rMapoTpaHcopMaToOpoM, ECM CHATME Boka NPUBEAET K yTeYKe Macra, NOAroToBLTE MOAXOASALLYIO
EMKOCTb U 3adOMKCUPYNTE YPOBEHDb M COCTOSIHME Macha.


https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%85%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%BA%D0%BE%D1%80%D0%BE%D0%B1%D0%BA%D0%B0_%D0%BF%D0%B5%D1%80%D0%B5%D0%B4%D0%B0%D1%87
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OTcoeauHUTe pa3bEMbl C MAPKUPOBKON: NPOHYMEPYINTE MHOTOKOHTAKTHbIE pa3bEeMbl UK
ccoTorpacmpyite nx. He npumeHsanTe cuny K pykcatopam; CNoMaHHbIn prkcaTtop 03Ha4YaeT NoTepro
KOHTaKTa 1 NOBTOPHYHK HENCNPABHOCTb B ,EI,8]'IbH€I7ILIJ€M. OCManMBaVITe NOBEPXHOCTN KOHTAKTOB MNMpwn
CHSATUMN.

CHuMUTe GNOK 1 NpoBepLTe NOCaAO04YHYH NOBEPXHOCTb: 0CrnabnsnTe KpenéxHble 60NTbl NO3TamnHo.
OcmMoTpuTe YNNOTHUTENBbHYO NOBEPXHOCTL MOA CHATLIM BITOKOM Ha nNpegMeT Koppo3uK, CrieoB Braru
1 noatékos macna. Npu HanMuum crnegoB Bnaru HOBbIV BrIOK He yCTaHaBNMBaETCA A0 YCTPaHEHNS
MNCTOYHUKA.

OTpeMOHTUpPYNTE NPOBOAKY M MAaCCy: NOTEPTOCTU, MEPEXKATUIS, ONIABIIEHUS KIyTa U OKUCIIEHHbIE
KOHTaKTbl HEOBX0ANUMO YCTPaHUTb 0 YCTAHOBKM HOBOTO Grioka. 3a4ncTuTte ToUKY Macchl U U3MepbTe
eé conpoTusneHuve. Mponyck 3Toro wwara npMeeaéT K NOBPEXAEeHN0 U HOBOTO Grioka TeM e NyTEM.

YcTaHOBUTE HOBbIN GNIOK: yCTaHaBnNmMBanTe GMoK 1 YNNOTHUTENBbHYI NOBEPXHOCTb YNCTbIMU U
CYyXUmMW, 3aTarneaite 60Tbl MOMEHTOM, YKa3aHHbIM NPOM3BOAUTENEM, NOITANHO U KPECT—HaKPecCT.
MepeTspkka MOXET NPUBECTU K TPELLMHE Kopnyca; criaboe KpenreHne Bbi3biBAET YCTanocTb NasiHbIX
COeAVHEHWI OT BUbpaumn.

MopcoeauHuTe N 3adpUKCUPyNTE pasbEeMbI: NPABUITbHO YCTAHOBUTE YMIOTHEHMS, [ObeTeCh
MOrHOM Nocaaky Ao wenyka gukcatopa. 3akpenuTe XKryT no LWTaTHOM Tpacce 1 BO BCEX KNuncax;
He3aKpennéHHbIN XryT — camasi Yactasi npuyMHa NoBTOPHOWM HEUCNPABHOCTW.

3arpy3ute KOHdUrypauuio 1 nporpaMmmHoe obecneyeHme: nocre noaKMYEHUA NUTaHUs 3arpy3nte
[NarHoCTNYECKUM NpMBOPOM KOHUIypaLmio aBTomMo6uns (Tun kopobku, nepeaaTouHoe OTHOLLIEHWe
MOCTa, pa3mep LH, petapaep/KOM) v npu HeobxoauMoCTy NnpuBeanTe YPOBEHb MPOrPaMMHOro
obecneyeHns B COOTBETCTBUE C aBTOMOOMNIEM. TOT war TpedyeT npouenypbl, CneumdnyHon ans
npon3BoguTens.

Apantaumsa n 4OpPOXHOE UCTIbITaHME: NOMTHOCTLIO BbIMOMHUTE NPoLEeaypbl 00y4YeHUS TOUKM
CXBaTbIBaHMSA CLENEHNs, NPeAenbHbIX 3HAYEHUN Xo4a NCMONHUTENbHBIX MEXAHNU3MOB W MOSTOXEHWI
nepegady. 3atem B xoe JOPOXHOMO MCMbITaHNA C rpy3oM 1 6e3 rpysa NnpoBepbTe BCE nepenay,
3a4HUN XOA4, TPOraHne Ha NogbEME M BKIoYeHMe peTapaepa. 1o okoH4YaHMM TecTa NOBTOPHO cyMTanTe
namaTb owmnboK 1 ybeamtechk, 4TO OHa nycra.

Ha uto o6paTtnTb BHUMaHue (YacTbie owmnbkn)

3awmTuTte GNOK Nnepea cBapo4vHbIMU paboTamu. Ecnn Ha pame BbINOMHAETCSA 3NeKTpoayrosasi CBapka,

HeoBX0AMMO COrMacHO yKasaHUsiM NPOM3BOAUTENS OTCOEAMHUTL akKyMYmATOpP, @ 3a)KMM MacCbl CBapOYHOIO
annapaTa 3akpenuTb Kak MOXHO Grvke K MecTy paboT. [MpoxoxaeHne cBapoyHOro Toka Yepes Griok Kopobku

nepegad ocraBnaeT HeO6paTVIMbIe noBpexaeHnsa, KoTopble Halle NpodaBiATCA He Cpas3y, a CnyCcTd Heaernu.

Puck npukypuBaH1A 1 YCKOPEHHOW 3apaakun. [prKyprBaHne ¢ HenpaBuIibHOW NONSIPHOCTLIO MPUBOAUT K
HeobpaTMMOMy NoBpeXxaeHUto Gnoka. 3apsaHble YCTPOMCTBA C BbICOKMM TOKOM He crnedyeT UCMorb30oBaTh Ha

aBTOMOGUIE npum NoaKMOYEHHbIX Brokax. npOBaﬂbI HanpsaXeHud npu AnnTenbHbIX NOMbITKax nycka c

pa3psiKeHHbIM akKyMYnATOPOM TakKe MOryT Bbl3BaTb (DOPMUPOBAHME FTOXKHbIX KOAOB OLLUMOOK 1 NMOBPEXaEHNe

3Ha4YeHur aganTauun.
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¢ [Mponyck aganTauyuu: Noaxo «MalluHa efeT, caenaem notom» G6bICTPO M3HALLMBAET HaKNaaKu
CLEeNNeHnss U CUHXpPoHM3aTopbl. Anantauus OormkHa bbiTb 3aBeplleHa B TOT e [AeHb, Kak YacTb 3aMeHbI.

* YcTaHOBKa 6e3 nepeHoca KoHturypaumm co crtaporo 6rnoka: 6110k ¢ HeBEPHO BBEAEHHBIM

nepegartovyHbIM OTHOLLEHMEM MOCTa Uinn pasmepom LnH pa60TaeT Ha I'Ip3BVIJ'IbHOI7I nepepadye C
HEeBEPHbIMU o6op0Ta|v||/|; pacxon Ttonnnea paCTéT, nepeKknivYeHna CTaHOBATCA XKECTKUMMN.

* «Yuctkan» pas'béma CXaTbIM BO3YXOM UJIN KOHTAKTHbIM Crnipeem: ecrii rnpnyinHa B OKMCIeHHOM

KOHTaKTe, cnpen JaET BPEMEHHOE YNy4LleHUe, U Yepe3 HECKOMbKO Heaenb HEUCNPaBHOCTbL BO3BPALLAETCS.
[eeKTHbI KOHTAKT/KNeMMY HYKHO MEHSITb.

° HeyCTpaHEHMe MUCTOYHMKa nonagaHna BoAbl: HarnpasreHne cTtpyun MOWKM BbICOKOTO AaBneHus npAaMo Ha

pa3bEM, CITOMaHHbIi XOMYT UM NMOPBaHHbIN MNbINIbHKK pa3 3a pa3oM BbIBOAST BIIOK U3 CTPOS.

* UrHopupoBaHue Ka4yecTBa BO3A4yXa: B CMCTEME C BblpaboTaBLUMM PEeCYpC KapTpuaKeM ocyLuMTens
BMa)HbIA BO34yX NOCTYNaeT B KnanaHHbIN 6rok; 6rok ynpaeneHusi NOCTOSIHHO KOPPEKTUMPYET paboTy u

neperpyxaeT BbIXO4HOW Kackag,.

¢ 3aMeHa geTanu TONbKO Mo KoAY OWMNGKN: KOf yKkasblBaeT He Ha afipec HEMCNPaBHOCTK, a Ha €€ Lenb.
3ameHa 6e3 3aBepLUeHNS LIenoYKM NPOBEPOK HECET PUCK CO3[4aTb BTOPYIO HEMCNPABHYIO AeTarb.

* HesakpensieHue Xryta no WTaTHOW Tpacce: CBOOOAHO BUCALLNIA XIYT NOABEPraeTcs BO3OENCTBUIO

TemMmneparypbl BbII'IyCKHOIZ CUCTEMbI NN TPEHUIO; Yepe3 HECKOJ1bKO ThbICAY KUITOMETPOB BO3HUKAKOT TOKU
YTEYKN N nepemMexarimnecd HencrnpaBHOCTW.

* OTKnO4YEeHne Macchbl cpa3y nocrie BbIKIMO4YeHUS 3aXKUraHus: 0ok He ycneBaeT 3aBepLunTb npouenypy

BbIKIMIOYEHNS; aganTaums 1 3anmcu ob owmbkax CoxXpaHsaTCs He MONMHOCTLI0. Heobxoanmo cobntogath
BPEMS OXXnaaHus, ykazaHHOE Npon3BoOaUTENEM.

TexHu4Yeckue 3Ha4YeHNA u KOHTPOJIbHbIE TOYKUA

lMpnBEOEHHbBIE HKE 3HAYEHUS NPeacTaBnsoT COO0M TUMMYHBLIE AMana30oHbl, YaCcTo BCTpeYatoLmecs B

NPUMEHEHWNM Ha rPy30BOI TEXHWKE, U AaHbl B kayecTBe obLiero opueHTmpa. OHM pas3nmyatoTcs no cuctemam,
MapKam 1 MOAENSAM; NPy U3MEPEHUSAX 1 PErYNMPOBKaxX OCHOBOW CMYXXWUT akTyarnbHOe pyKoBOACTBO Mo

PEMOHTY npon3BoanTenAd aBToMobuns.

KoHTponbHas Touka

HanpspkeHne nutaHus 6noka (CVICTeMa
24 B)

MuHMMarnbHo fonycTumoe
HanpsbxeHue npu nycke

ConpoTusneHue macchl (KoHTaKT
Macchl 6rioka — kopryc)

Conpotuenexuve mexgy CAN-H u
CAN-L (3axuraHmne BbIKIIIOYEHO)

COHpOTVIBﬂeHVIe KaTyLlKn
NHeBMaTn4eCcKoro arekTpoMarHuTHoro
KnanaHa

TunuyHbIM gUanasoH (oGu.wm opuel-rmp)

npumepHo 24-28 V

Kak npasuno, Beile 18 V

06bl4yHO MeHee 1 Q), B GomnbLUMHCTBE
npumeHeHun okono 0,5 Q

npumepHo 60 Q (gBa TepMUHUPYIOLLIX
pesucTopa 120 Q napannernbHo)

06bI4yHO B AnanasoHe 20—60 Q

YcnoBusi UsMepeHus / npuMmevyaHue

3axuraHvie BKIOYEHO, ABUraTenb
paboTaeT; namepsieTcs nog Harpyskom

Mpu nageHun Hxe Grok MoXeT
dopmMmnpoBaTh BPEMEHHbIE OLLUMOKN

M3mepsieTcs ¢ y‘-{éTOM conpoTuBreHnsa
npoeoaa U KOHTaKToB

Ecnu untaetca Tonbko 120 Q, Bo3mMoxeH
06pbIB NIMHWKN UM OQHOTO TEPMUHATOpa

3aBucUT OT TemnepaTypsbl; crnegyet
CPaBHMBATb CO 3HAYEHEM U3
PYKOBOACTBa
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KoHTponbHas Touyka

[asneHwne Bo3gyxa B cucteme (anBop,
AMT)

Pa6oyasi TemnepaTypa Macrna KopoGku
nepenay

3oHa npeaynpexaeHns o neperpese
macna

Pabouas Temnepartypa okpyxatoLien
cpenpbl broka

MokasaTenb U3HOCa CLENNEeHNs!
(peanbHble AaHHble)

CoeauHeHue

BonTbl kpenneHus Grioka
(m6)

BonTbl kpenneHus Grioka
(m8)

HakoHeu4Hunk npoBoda mMacchbl
(m8)

KpenéxHbli 6onT gaTymka
obopoToB

BonTbl KpenneHus
knanaHHoro 6rnoka

OpUeHTUp)

npuMmepHo 8—12 Nm

npumepHo 20—28 Nm

npumepHo 15-25 Nm

npumepHo 8-15 Nm

npumepHo 10—20 Nm

TunuuHelit gnanasoH (o6WwMit opueHTUP)

npumepHo 8-12,5 bar (nprmepHo 15—
180 psi)

00bIvHO 70-100 °C; npw TsKENOW TAre
BbllLe

Kak npasuIo, Beiwwe 120 °C

npumMmepHo ot —40 °C go +85 °C

06bI14HO wKana 0—100 %; cBbiwe 80 %
— curHan K nfaHoBoMy 06CnyXMBaHUO

TunuYHLIA gnanasoH momeHTa (06

TPeLnHbI

Ycnosus uamepenus [ npumevaHue

Takxe cnegyet OTCrnexunBaTb Pe3KUn
npoBasn B MOMEHT NepeKkrnyveHna

Mopor npegynpexaeHust onpegensieTcs
npousBoauTenem

B cuctemax c petapaepom npoBepsieTcst
KOHTYP OXNaxaeHus

Mpy MOHTaxe Ha kopobke nepepad
paboTaeT Grnvke K BepxHen rpaHule

3HayeHne cumTbiBaeTCcs nocne
apanTtaumm

MpumeyaHune

3aTarMearoTcsa NoaTanHo u KpeCT—HaKpecT

B antoMmunHneBom Kopnyce nepeTtsaxka CO34aéT puUcK

KoHTakTHasi NOBEPXHOCTb AOMKHA ObITb YMCTON U

6e3 kpacku

BO3,D,yLIJHbII7I 3a30p npoBepAeTca no 3Ha4eHuto

npoussoauTensa

YNNoTHUTENbHAsA NOBEPXHOCTb AOMKHA

Harpy»artbCcsi paBHOMEPHO

3Ha4yeHnsa MOMEHTOB 1" COI'IpOTVIBJ'IeHVIVI npuBeaeHbl NLlb AnA npeacrtaBneHna O nopAanke BerininH.

|_|0CKO.I'Ibe B OOHOM 1 TOM X€ CEMENCTBE KOpO6OK nepenad B pa3Hble roAbl BbilMyCcka MOTryT NPUMEHATLCA

pa3Hble 3Ha4YeHud, Npun 3aTdaxXKke 1 USMepeHnAx cneayeTt UCnoJsib3oBaTb AaHHbIE aKTyallbHOIro pykoBoacTBa no

PEMOHTY OJ1A KOHKPETHOIro aBToMobuns. I'IpmmeHeHme KaJ'IVI6pOBaHHOFO ONHaMOMETPUYECKOrO KIo4a 1

MynbTUMETPa C AENCTBYIOLLEN KanMBpPOBKOWM 3aMETHO CHIDKAET 4OMI0 MOBTOPHbLIX HEUCMPABHOCTEN.

® EcTb nu cneabl BNary, CoONu 1 Macna Ha pasbeme 0noka v BOKpyr Hero?

° I'Ipono>|<eH TN XryT no LTaTtHom Tpacce 1 yCTaHOBJIIEHbI I BCe €ro Knmncel?

* [lagaet nn HanpsaXeHne nNUTaHna npu nycke Huxe gonyctnMmoro ypOBHFI?

°* He NPOCPOYEH NN peCypcC KapTpuo)xa oCyLlmnTenda Bo3ayxa, CrimBaeTca Jin KOHOeHcaT n3 peCVIBepOB?

° COOTBeTCTBy}OT I YpOBEHb, LIBET Macna KOpO6KI/I nepenad hn nepnogn4HoCTb €ro 3aMeHbl Tpe6OBaHI/1FIM?

° COFJ'IacyIOTCﬂ I NPOLUEHT U3HOCa cueneHna n Todka cxBaTbiBaHUA C 3annCaHHbIMU 3HaAYEHUAMKN?

* EcTb nn B Gnoke ynpaeneHus geuratenem 3annucu ob owmnbkax, CBA3aHHbIX CO CHUKEHNEM KPYTSALLIEro

MOMeHTa?

* PaboTatoT N1 B AOPOXHOM UCMbITAHUW BCe Nepeaaydn, 3agHnin Xo4 1 TporaHue Ha nogbeéme 6e3

3ameyaHmn?
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OGcnyxuBaHue n pecypc

Bnok ynpaeneHuns Kopobkon nepegay He ABMSAETCA pacxogHOW AeTanblo C NIIaHOBOW 3aMeHOW; Npu
KOPPEKTHBIX YCNOBUAX paboTbl OH AOMKEH CIYXXUTb B TEYEHME BCEr0 3KOHOMMUYECKOIO CpoKa Cryobl

aBTomobuns. Pecypc onoka onpenendeTca He CTONbKO ero cob6CTBEHHbLIM KAa4eCTBOM, CKObKO ycnoBuamu, B

KOTOPbIX OH paboTaeT: konebaHusaMM HanpsiXKeHWs, BITaXXHOCTbIO, BUOpaLuunen, TeMnepaTypoi 1 COCTOSIHUEM
NOAKMHOYEHHOMN nHesmamqecxoﬁ/rm,upasnmquKon cuctembl. OOLWLMIA 3HAMeHaTeNb NPeXaeBPEMEHHO

BbllleaLwnx n3 cTtpoda ©noKoB noYTH Bcerga nexumt B OAHOM U3 3TUX NATU NYHKTOB.

O6cnyXuBaHMe akKyMynsaTopa U CUCTeMbI 3apAAKK: YMCTKA KIEMM, 3aTsKKa HAKOHEYHUKOB NMPOBOAO0B 1
KOHTPOIb BbIXOAHBLIX MApamMeTPOB reHepaTopa HanpsiMyto NPoArieBakoT CPOK Cry»0bl Brioka.

MpoBepka ToYek Macchl: He pexe OHOro pasa B rof coeavHEeHUss Macchl criedyeT pasbupaTb U 3a4unLLaTh,
NPUMEHSIA NOAXOASALLYHO 3aLLMTY OT KOPPO3UMK.

OGcnyXuBaHMe NHEBMOCUCTEMbI: KapTPUK OCYLUMTENst HeoBX0AMMO MEHSATb B CPOK, @ KOHAEHcaT 13
pecuBepoB cnneath perynspHo. Cyxor Bo3oyx — camas AeluéBasi CTpaxoBKa Ans KnanaHoB 1 Grioka.

Macno u ounisTp KOpo6KK Nepeaay: creqyeT NPUMEHATbL Macro yKasaHHOWM npovssoauTenem
cneundukaumm ¢ cobnogeHnem nepmoanyHocTu. Meperpetoe Macno Hapyluaet paboTty
NPOMNOPLIMOHANbHbLIX CONEHOUIOB U BbIHYAaeT BrioK K MOCTOSAHHON KOPPEKLUM.

KoHTponb pa3sbEMOB M XKryTa: npu NraHOBOM 06CNyXMBaHUM HEOOXOAMMO BU3yarnbHO NPOBEPSATL
dukcaTop pasbema, YNIoTHEHUS U TPACCy XKryTa.

OucumnnnmnHa MOMKK: CTPYHO BOAbI MO BbICOKMM AaBNeHNeM Henb3s HanpasnsaTh HEMNOCPEACTBEHHO Ha
Onok n pasbembl.

YpoBeHb NporpamMmmHoOro o6ecrneyeHus: BbinyckaeMble Npon3BoauTernieM o6HOBNEHNsI MOTYT codepkaTb
N3BECTHbIE YNy4llEHUs KAaYeCcTBa NepekniodYeHnii u o6paboTky ownbok; Npu KPYMHbIX PEMOHTaX 3TO
crnenyeT yTOYHATD.

KoHTponb aganTtaumm: nocne 3ameHbl CLEMNINEHUS, CHATUSA UCTIONHUTENbHOIO MeXaHu3Ma UnvM pemMmoHTa
KOpOoOKM Nepenay agantauuio HeobXoaAMMO BbIMOMHWUTEL 3aHOBO.

KopoTko roBops, o6cnyxkuBaHue 6roka — 3T0 N0 CyTU 06CNYXMBaAHWE CUCTEMbI BOKPYT HEr0. YNCThIN BO3AyX,

HagéxHasa macca, ctTabunbHoe HanpsaXeHune n npaBuribHoOe Macno: npu cobnogeHnn aTnx '-IeTpréX yCJ'IOBI/Il7|

Bnok ynpasneHus Kopobkon nepegay B rpy30BoK aKkcnnyataumm pabotaet 6e3 npobnem gonrune rogbl. Ons
aBToOMapKa BKITHOYEHNE 3TMX MYHKTOB B KApTy NITAHOBOrO 06CyXMBaHUSt — CaMblil HEOOPOron cnocob

COKpPaTUTb He3anaHnpoBaHHbIE MPOCTON B peﬁce.

CeMeiicTBO 6rokoB ynpaeneHus kopobkon nepegay (TCU) VADEN ORIGINAL nocrasnsieTcsi co cknaaa ans
NPYMEHEHNS Ha FPY30BOM TEXHMKE, C pasMepamun 1 NPUCoeaNHUTENbHBIMU SIEMEHTaMK1, COOTBETCTBYOLLUMMU

OE, 1 C BO3MOXHOCTbIO MPOBEPKM COOTBETCTBMSA KOHMIrypaumm. Ytobbl onpegenntb noaxogawimin ans

BaLLero aBTomobunsi 6nok, Bbl MOXXETE 03HAKOMMUTBLCS C HaLLEW NMMHENKON Npoaykunn, ykasas VIN, wunbamk
TMna Kopobkn nepegay n Tekywmn OE-HOMep, a Takke Nony4YnTb NOAAEPKKY NO NOAOOPY Y TEXHNYECKON
cnyx6bl VADEN.

,D,OKyMeHT HOCUT l/lHCpOpMaLI,VIOHHbIl;I XapakTtep; Ha NpakTuke NpUopuTeT MMEKT aKTyarnbHOE PyKOBOACTBO MO O6CJ'Iy>Kl/|BaHVHO N yKasaHua no 6e3onacHocTu

npounssoauTens. 3HayeHus ABnsATCA 06LLLI/|MI/| opueHTnpamMu ana TMNoBbIX CUCTEM I'py3OBOI7| TEeXHUKW; Ans 3HaHeHI/II7|, CI'IeLLI/Iq)I/NHbIX Aana mogenwu,

“cnonb3yiiTe cepBUCHYt0 fokymeHTauwmo OE. © VADEN Otomotiv San. Tic. A.S. - vadenoriginal.com



