StarLine Cnrma
10,15

e Moaynb Curma 10

o OnuncaHune nHtepcenca SigmaBUS
o MHCTpyKuma no akcnayaTaunm

o CxeMa noaknto4YeHuns

e Moaynb Curma 15

o HCTpyKUMs No akcnayaTauum

o CxeMa nogkJtoyeHuns



Moaysnb Curma 10



Mogynb Curma 10

OnncaHme nHTepdenca
SigmaBUS

[IpnHATbLIE COKpaLleHns

Moapynb — moaynb Curma 10/15.

Ob6opypoBaHue — CTOpoHHee 0bopyaoBaHNe, ocyLlecTBsoLee obMeH C MOAYIEM MO INHUN
UART.

Kapp — hparMeHT AaHHbIX NPOTOKONa, NepefaBaemsbin no nmHum UART.

ObLlee onncaHne NpPoToKoJ1a

MpoTokon SigmaBUS npefHa3Ha4vyeH ona opMUpPoOBaHUSA U BblAa4yn OaHHbIX BHELWHEMY
YCTPOMWCTBY, NOJy4YEHHbIX MoayneM no ungposbiM WwWnHam CAN n LIN aBToMobuns, a Takxe
hopMMpPOBaHMA KOMaHL yrpaBieHNa MoayJieMm.

MNpenycmaTpmBaeTCA WCMOJSIb30BaHME [AYMJIEKCHOr0 aCUMHXPOHHOro rMpPOTOKOJla B TOMOJIOrnu
coeMHEHUs To4Yka-Todka. KaHanbHbIM ypoBeHb WuHTepdenca: UART, 8N1, 9600 Baud,
OBYXMPOBOAHasA JIMHNA, YPOBEHb CUrHana 5B.

OnncaHne pn3n4eckoro ypoBHS
nHTepdenca UART

KaHan TX



1kOM
— r___1 <y TR -
/N 128
/N 5B
N/ 128
dNeKTpUYecKme XxapakKTepucTukKmu
Kanan XapaKTepucTuka
Bbixog TX BbIXOLHOe conpoTusseHne, KOm 1+10%

Hanps>XeHne, normvyecknn «0» npu <0,2
TOKe 100 MKA, B
Hanps>keHune, normyeckmnnm «0» npu <1,4
ToKe 1000 MKA, B
HanpsHKeHue, fiorm4eckasn «1» npu >4,5
Toke 100 MKA, B
Hanps>xkeHune, siornyeckas «1» npu >3,6
Toke 1000 MKA, B
MaKCUMalbHO JOoMNyCTuUMoe -12....+12

Hanps>xeHve, B

KaHan RX

D 8kOM /N 5B

3Ha4YeHue
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dNeKTpuYeckue xapakTepucTukm

Kanan XapaKTepucTuka 3HayeHue
Bbixon TX BbIXO[HOe conpoTmeiaeHne, KOm 1+10%
Hanps>keHue, nornyecknn «0» npu <0,2

ToKe 100 MKA, B

Hanps>XeHune, norm4ecknin «0» npu <1l,4
Toke 1000 MKA, B

HanpsaXxeHue, nornyeckas «1» npu >4,5
Toke 100 MKA, B

HanpsHxkeHue, normyeckas «1» npu >3,6
ToKe 1000 MKA, B

MaKCUMaJibHO OOMyCcTUMoe -12....+12
HanpshxkeHue, B

OnncaHne NporpaMMHOro ypoBHS

MpoTokon peannsyeT nocsienoBaTesibHbI BUTOBLIN MHTepdenc. Kaxablih 6UT npeacrtaBnsieTcs
OOHUM W3 ABYX BO3MOXHbIX MOTEHUMasbHbIX YPOBHEN anHUKU: «0» n «1». Kaxgbln 6anTt
rnepegaeTca B BuAe MociefoBaTeslbHOCTM 6KMTOB, BbigaBaeMbix B JuHUIO 6e3 nepepbiBa,
Mnagwumm éutamm snepepq (LSB first):

e o CTapT-6uT. Bcerpga «0».
o buTtbkl 0-7 BanTa DaHHbIX.
o Cton 6uT. Bcerpa «1».

Bpems nepepaynm kaxxgoro 6buta Tbit = 1/f+ 5% = 104,2 5% pS.
Bpemsa nepepaynm 1 6anTta Toyte = Thit X 10 £5% = 1042 5% LS.

HdaHHble nepepatTCca Kagpamu. [Ona pasgeneHnss KagpoB MUCMOAb3yeTcsa 6anT O0xAA (Oanee
— pa3genuTtenb Kaapos). PazgennTtenb KagpoB NOMoOraeT 0TKa3aTbCs OT KOHTPOAS MNays3 Mexnay
KagpaMun [O158 WX KOPPEKTHOro pa3feneHuns, Takxe oTnagaeT HeobxoauMocTb noAacyeTa
KosimyecTBa 6anT 49 NOMCKa KOHLa Kaapa.

BHyTpu Kagpa 3anpelleHo ncnoab3oBaHMe 6anTa OxAA . [nsA nependaynm BHYTpu Kagpa banTa C
3HAYeHNEM OxAA UCMOJb3YEeTCa 3KpaHupylowmn 6anT 0xA8. Ecnm B uCxooHOM Kagpe
NCNoNb3yTcs 6GanTbl OXAA UK OxA8, OHM [OOJKHbl ObITb 3aMeHeHbl Ha Koaupylowime ux
3HavYeHunsa. Ona koanpoeky 6anTa OxAA MCMNOJIb3yeTCs Noc/edoBaTesIbHOCTL OxA8AB , And banTa
OxA8 — OxAS8A9 .



CReqywmri kagp

Npefsity WA k3aap kanp
—_— _—

0x31 OxAA | OxAA 0xD2 0xD2 0xA8 | O0xA® 0xD8 0x32 0xA8 | OxAB | 0Ox3D OxAA | OxAA 0xD2 | 0x03 |

F F F -~

KooMpoBaHHLIA GaiT 0xAS HoauposarHsli GaiT OxAA

Pa3ASNUTENS KAAPOE Da3AENUTENS KAAPOE

B npoTokosie NpefycMOTpPEeHO HECKOJIbKO TUMOB Kaapa:

e Kapgp cTtaTycoB — COOEPXUT NapaMeTpbl CUCTEMBI (CTaTycChl). [epenatoTcs B MHUIO
rnepruoanyecku;

e Kapp KoOMaHpA ynpaBJsieHUA — 3arnpocC Ha BbINOJIHEHVE KOMaH[,
ynpasseHus. lNepenatoTca aCMHXPOHHO B NMPOM3BOJIbHbIE MOMEHTbI BPEMEHU;

e Kapnp oTBeTOB Ha KOMaHAbl yNnpaBJsiIeHUA — NoATBepxxaatoume npmem
KoMaHAabl. [lepenatoTcsa B OTBET Ha YCMNELWHO NPUHATbIE KOMaHAHbIe Kaapbl.

e Kapgp 3kcnsiyaTalMOHHbIX MapaMeTpPoB - COOEPXKUT 3KCrJlyaTauMoHHbIe NapaMeTpsbl
aBTOMObBUAA: CKOpOCTb, Npober, ypoBeHb TonanBa, 060poThl. [epenatoTcsa B MMHULO
nepuognyecku;

e Kapp 3anpoca ngeHTU(UKaLUOHHbIX NapaMeTpPOoB - 3arpoc NAeHTUPUKALNOHHbIX
napamMeTpoB cucTeMsbl: Bepcusa MO, cepuinHbin Homep Moayns, sepcnsa CAN 6ubnmnortekn,
BepcusA NpoTokKona. NepenatoTCsd aCMHXPOHHO B NMPOU3BOJIbHbIE MOMEHTbLI BpEMEHW;

o Kapnp orBeTa Ha 3anpoc uaeHTU(UKaALMUOHHbIX NapaMeTpPoB - COAEPXKUT
3anpPOLEeHHbIN NAEHTUMPUNKALMOHHBIA MapaMeTp cuctembl. PopmMaT 3aBUCUT OT
3anpoLueHHOoro napamMeTpa;

Kaxxablh Kagp nepefaeTcs nocjenoBaTeNbHOCTbIO 6anT, HadnHasa ¢ nons «NpoeHTudrkaTop
npoTokona» gANHHOW 1 6aNT 1 3aKaH4YMBas MOJIEM KOHTPOJIbHON CyMMbl OJIMHHOM 1 6anT. Kagp ¢
HEBEPHOW KOHTPOJIbHOW CYMMOW Mpu NpnemMe NrHopupyeTcs.

|_|pVI obmeHe Mexxay Mmoaynem m 060pyp,03aH|/|eM NMPUHATHLI cneaytowne npasua:

1. Kagp CcTaTyCcoB BblAaeTcs B PU3MYECKUN KaHas CBA3WN Ha peryaspHoOn ocHoBe. YacToTa
BblOauyn Kagpos Fdf = 16,67 'y (Nnepnopf Bblga4n KagpoBs Tdf = 60 mC).

2. Kagpbl KOMaH[ yrnpasJfieHUsA MOryT BblAaBaTbCA MOOYJIIO B NPOU3BOJIbHbIE MOMEHThI
BpemMeHn. B KavyecTBe NnogTBEPXAEHUA NMPpMUeMa KOMaHOHbIX NOCLIJIOK MOAYJIb AOJIKEH
BblAaTb 0bOpynOBaHUIO Kaap OTBETOB Ha KOMaHAbl ynpaBseHUs. 3Ha4YeHne nons
Frame_ID noOTBep)XAaloWero Kkagpa AO/HKHO CoOAep>XaTb HOMeEP TOJIbKO YTO MNPUHSATON
KOMaH[Abl. BpeMsa B Te4eHUn KOTOPOro MoayJsb OOJKEH OTBETUTb T = 100 mc. Ecim

resptout
B TedyeHum T OTBET OT MOAYJid He MNOoJ1ly4YeH, KOMaHda CHNTaEeTCA He I'IpVIHFlTOVI.

3. Kagp 3KCI‘IJ‘IyrgS:IE)E;cI)_:,JI:IOHHbIX napamMeTpoB NepenaeTcsa B PU3NYECKUIN KaHa CBA3U Ha
perynspHon ocHoBe. YacToTa Bblgayun KagpoB Fdf =2 'y (Nepnopg Bblga4yn Kagpos Tdf =
500 mc).

4. Moaynb BbIK/lOYaET nepefady Kagapa CTaTyCoB M 3KCMJlyaTaUMOHHbIX MapaMeTpoB B
peXxume NMoHMXeHHOoro sHepronoTpebneHns (Sleep). Moaynb BbINOET U3 peXxmnMa

MOHUNXXEeHHOIro 3HepFOI'IOTp66)'IEHI/IFI npv NnoJay4YeHnn KoMmaHabl SleepOut WU MPU
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MOSABJIEHUN aKTUBHOCTU Ha L posbix WwrHax CAN n LIN. Cnegyowmnin kagp KOMaHAbl
ynpaBseHus, npeaHa3HavYeHHbIn ANs BbIMOJHEHNA MoayieM, OOJ)KHA cefoBaTb Nocse
SleepOut He paHee 4yeM 4epe3 5 Mc. KomaHOa SleepOut onpenesieHa NMocbIIKOW OAIMHHOW 1

6anT, 3Ha4YeHNe KOTOPOro - Datasme'OOut = 0x00 .

CTpYyKTYypa Kaapa npoTokKoa

Mone OnucaHue Pasmep, 6anT
Protocol_ID NoeHTudmnkaTop NpoToKona. 1
Frame_ID NoeHTudukaTop kagpa. Onpenenset 1

pa3mep 1 CTpyKTypy nons Data.

Data MNepenaBaemble JaHHble 32
CRC8 KOHTpO/IbHas cymMMa 1
Protocol_ID Frame_ID DATA CRC8
(1byte) (1 byte) (0..31 byte) (1 byte)

Pac4yeT KOHTPOJIbHON CYyMMblI

[lna pacyeTa KOHTPOJbHON CYMMbl MCMOMb3yeTcs NoANHOM X8 +x2 +x4 +1, ¢ HaYaNbHbIM
3Ha4YeHMEM O0x5A . DKPaHUPOBaAHHbIE MNOC/IeA0BATENIbHOCTU ( 0XA80XA9 U OxA80XAB ) AOJIXKHbI ObITb
[eKoanpOoBaHbl nepes pacieToM KOHTPOJIbHOM CYMMbI.

OnucaHne TUNOB Ka4poB

Kaop KoMaHg ynpasseHns

Protocol_ID Frame_ID Data CRC8
0x02 0x01 Data CRC8
Data
CMeLueHue Pasmep HaHHble

0x00 1 6anTt Homep kagpa. [onkeH 6biTb
YHUKanbHbIM. icnonb3yeTcs ons
NoATBEPXOEHUSA NMpUeMa KOMaHabl
Mopnynem B NoATBEPXKAAIOLEM
Kagpe.

0x01 2 banTa Homep komaHAbl (cM. KomaHAbl

ynpaBsieHus).
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0x03 2 banTa Koa asToMmobuns. icnonb3lyeTcs
TOJIbKO Mpu Nepefayvye KOMaHbl
yCTaHOBKM HOMepa aBToMobuns.

KoMmaHAabl ynpaBseHuUsA

HoMmep KkoMmaHAabI OnucaHue
0x0001 3aKpbITh L3
0x0002 OTKpbITb L3
0x0004 3annpaHune a/M C BKJIIOYEHUEM LITATHOW CUIrHann3aummn
0x0044 3anupaHue a/M C BKJIIOYEHUEM LUTATHOM CUrHaAM3aumm n

dyHkumen «KomcopT»
0x0005 3anupaHune a/m 6e3 BKJIIOYEeHMS LITaTHOW CUrHann3aumm

0x0045 3annpaHune a/m 6e3 BKJIIOYEHUS WTAaTHOM CUTHaAM3aLumm C
dyHKUMen «KomgopT»

0x0008 OTMMpaHMe a/M C BbIKJIOYEHUEM LUTAaTHOW CUFHaNM3aumm
0x000A oTnupaHue a/M 6e3 BbIKJIIOYEHWS LUTAaTHOW CUrHaAM3aLmnm
0x000C oTNUpaHne ABepu BOAUTENSA C BbIKJKOYEHWEM LLUTATHON

curHanmsauum a/m

0x0046 oTnupaHue ABepu BoanTens 6e3 BbIKJIIOYEHUSA LUTAaTHON
CUrHaNM3auum a/m

0x0010 OTKpPbITb Bara>xHuK

0x0020 MUrHYTb laMNaMKn yKasaTesien noBopoTa

0x0040 3anycTuTb QyHKUMo «KomdopT»

0x0080 0CTaHOBUTb hyHKUNIO «KoMbopT»

0x1000 VMNTUPOBATb OTKPbITUE/3aKpbITUe ABepun BoanTens. Ha

BpeMs BbIMNOJIHEHNA KOMaHAbl MH(OpMaLUKnsa o ABepun
BOOUTENA, NocTynatwowas oT a/M, UTHOPUPYETCH.

0x0130 cbpoc Moaynsa K 3aBOLACKMM yCTaHOBKaM. Nocne
yCTaHOBKM 3aBOACKNX HACTPOEK NPOM3BOANTCSA
nporpamMmMHbIn cbpoc Mmoayns

0x0200 yCTaHOBUTb KO4 aBToMobuns. Mocne ycTaHOBKK
npomnsBoauTca cbpoc moayns. Kon asTomobuns
nepepaetcsa B 6barnTax D3 - D4.

0x0400 cbpoc moayns. Ha cbpoc KoHTponsiepa MoXXeT
notpeboBaTbCA [0 2 C. B Te4yeHne aTOro BpemeHun
OCTaHaBJIMBAETCHA NpPUeM 1 Nepelada BCeX NMakeToB.

0x0800 3arnyck/oCTaHOBKa ABuratens

0x0801 3anyck gasuraTens



0x0802 OCTaHOBKa ABuratens

0x0900 3abnoknpoBaTb Keyless

0x0901 pa3bnoknpoBaTh Keyless

0x0A00 3anycTuTb obyyeHne obxog4ymka WTAaTHOroO
nmmobunansepa

0x0A01 3anycTuTb 06xon WTaTHOro nMMmobunnansepa

0x0B0O 3anycTuTb 6N10KUPOBKY ABUraTens

0x0BO1 OTMeHUTb 6/I0KNPOBKY ABUraTens

0x8000 3anyCcTUTb NpeanyCcKoBOW nojorpesaTesib

0x9000 OCTaHOBUTb NpPeAnyCKOBOW NoaorpesaTesib

Kazp noaTBep)XaeHns KoMaHabl yrpaBieHns

Protocol_ID Frame_ID Data CRC8

0x02 0x02 Homep kagpa KoMmaHAbl CRC8
ynpaBJieHns, OTBET Ha
KOTOPbIN MocblsiaeTcs.

Kagp cocTosiHUSA NapaMeTpoB CUCTEMBI

CoCTosiHME Ka)X[10ro napaMeTpa onpeaensieTcs 2 6utamu. NapaMmeTp MOXXET NPUHUMATb
3HaYeHus:

CocTosiHue 3HauyeHue
11 CocTosiHMe napameTpa He onpenesieHo
10 MapameTp He aHanu3npyeTcs
00 MapameTp B cOCTOSAHUN BbikAtO4YeHO (OFF)
01 [MapameTp B cocToAHUM BKAOYeHO (ON)

MNMone faHHbIX COAEPXXUT YNC/IOBbIE MapaMeTpbl U MapaMeTpbl COCTOSHUIA. YCI0BbIE NapaMeTpbl
nmeroT anmHy 6onee 2 6UT, U MOTYT NPMHUMATb Clefylolme 3HaYeHNS:

Bce 6UTbI B cOCTOAHUM «1» — NnapaMeTp He onpeaeneH;

Bce BUTbl B COCTOAHUN «1», MAagwmnm 6T B cOCTosAHUM «0» — 3anpeT aHaamsa
napameTpa;

Bce 6uThl B cocToAHUN «0» — napaMeTp paBEH HYJIO;

YucnoBoe 3HaYeHMe napameTpa.

MapameTpbl, pa3Mep KOoTopbix bonblie 1 banTa NnepenatoTca B Kagpe B nopsaake Little-endian (oT
MAafLWero K ctapliemy).



N3HavanbHO NapamMeTpbl CUCTEMbI HAXOAATCHA B HeonpeneeHHOM COCTOAHUN. Mpu noayvyeHnmn
3Ha4YeHns n3 undposbix WnH CAN 1 LIN napamMeTpbl NpUHUMAKOT onpenesieHHoe 3HavyeHue. Ecnum
napameTp He NMoanep>XXNBAETCH, OH NPUHMMaeET 3HaYeHMe «napamMeTp He aHanusupyeTca». lNocne
cbpoca K 3aBOACKMM HACTpOMKaM BCe NOoALEP)KMBAEMble NapaMeTpbl MPUHMUMAIOT 3HaYeHne
«COCTOSHME NapaMeTpa He onpegesnieHo». Hemcnonb3yeMble NOAA NakeTa TakXe 3anosIHATCA
3HaYeHneM «COCTOAHME NapaMeTpa He onpeaesieHo».

dopmaT Kagpa napaMmeTpoB CUCTEMbI

Protocol_ID Frame_ID Data CRC8

0x02 0x03 MapameTpbl CUCTEMBI CRC8

MapamMeTpbl CUCTEMbI

Mona pmaHHbIX OnucaHue
DO0.1 -D0.0 cocTtosHue ungposbix WKH CAN un LIN (akTUBHBI/He
AKTUBHbI)

D0.3-D0.2 He ncnosb3yeTcs

D0.5-D0.4 He ncnosiblyeTcs

D0.7-D0.6 COCTOsIHNE pexunma «OxpaHa»

D1.1-D1.0 He ncnosiblyeTcs

D1.3-D1.2 He ncnonb3yeTcs

D1.7-D1.4 He ncnoJsib3lyeTcs

D2.1-D2.0 He ncnosiblyeTcs

D2.3-D2.2 OBepb BOAUTENS

D2.5-D2.4 naccaxupckme aeepu. ObbeanHEHHbIN CTaTyC BCcex

LBepen KpoMe ABepn BOAUTENS.

D2.7-D2.6 naccaxupckme aesepu. ObbeanHEHHbIN CTaTyC BCex
[IBEpel KpoMe [Bepn BOAUTENS.

D3.1-D3.0 naccaxxupckume aepu. ObbeanHEHHbIN CTaTyC BCex
OBepen Kpome OBepu BOAUTENS.

D3.3-D3.2 B6ara>kHuK
D3.5-D3.4 KanoT
D3.7-D3.6 rneganb TopmMo3a. MNpu BbIKIIOYEHHOM 3a)XXUTaHU

rnapaMeTp He KOHTPOJIMPYETCS - 3HaYeHne B
3anpeLLeHHOM COCTOAHUN

D4.1-D4.0 rabapuTHbIe OrHU
D4.3-D4.2 He ncnosb3lyeTcs

D4.5-D4.4 akceccyapsbl (ACC)



D4.7-D4.6

D5.1-D5.0

D5.3-D5.2

D5.5-D5.4

D5.7-D5.6

D6.1-D6.0

D6.3-D6.2

D6.5-D6.4

D6.7-D6.6

D7.2-D7.0

D7.5-D7.4

D7.7-D7.6

D11.7-D8.0

3axkuranue (IGN)

COCTOSIHME aBapPUMNHOW CUrHaNn3auum

MaHWKa WTaTHOM CUrHaan3saynmum

KOMaHp4a 3aKpbiTMUsA a/M CO WTaTHOro bpenka
KOMaHOa OTKPbITUA a/M COo WTaTHOro 6penKa
KOMaHAa OTKPbITUSA Bara)HMKa co WTaTHoro 6peska

ctaTyc L3 (OTKpbIT/3aKpbIT):
e OX0 — 3aKkpbIT
e OX1 — OTKpbLIT
e OX2 — He aHaNM3MpoBaTb NapamMeTp
e OX3 — COCTOSIHME He ornpenfesieHo

KOHTPOJ1b paﬁOTbI aBurartensd

CTOSAHOYHbIN TOPMO3. [P BbIKJIOYEHHOM 3a>XUTraHnn
rnapamMeTp He KOHTPOJINPYETCH - 3HaYeHne B
3anpeLweHHoM cocTtoaHum 0x2

rnosioXkeHue py4dku AKIMI :

e OX0 — He aHanu3upoBaTb NapameTp.
YcTaHaB/MBaeTCA BO BpeMs NepekstoHeHuns
py4ku AKIIT vy npu BbIKJIIOYEHNN 3aXKUTraHNA

e Ox1 — nosioXKeHne «NapKuHr P»

e 0X2 — noJsioXKeHue «3agHunm xon R»

e 0X3 — nosioXkeHne «HenTpasbHasa nepenaya
N>

e 0x4, 0x5 — nonoxeHne «aBmxxeHune snepen"”
D»

e OX7 — COCTOSIHME He ornpenesieHo

nepexon B pexxum Sleep Ona nHankauum Mooynem
roTOBHOCTM K nepexony B Sleep. Nepexon 4yepes 3 ¢
nocne BbiCTaBNeHUs coctoaHnsa ON

[AaTYUK ABMXKEHUSA a/M (CKopocTb > 0 KM/4)

CTaTyC WTaTHbIX KHOMOK a/M (Ha 1 kHonky 1 6uT)

Kagp akcnsyaTauMoHHbIX NapamMeTpoB

JKcnsyaTauMoHHbIE NapaMeTpbl NepenalnTca oT Moaynsa obopynoBaHmMto Kaxkabie 500 mc.

Protocol_ID

0x02

SKcnJsyaTauUMoOHHbIe napaMeTphbl

Data CRC8

IKcnayaTaumoHHble CRC8
napameTpbl



Monsa paHHBbIX OnucaHue

D1-DO CKopoCTb a/M (1 6ut = 1 KM/4)

D3-D2 obopoTbl auratensa (1 6ut = 1 06/MnH)

D7-D4 npober a/m (1 6ut =5 ™)

D8 He ncnoJsiblyeTcs

D10.5-D9.0 ypoBeHb Tonnmea B 6ake ([1 6uT = 1 nl/[1 6uT = 0,1%])
D10.7-D10.6 pa3MepHOCTb NapaMeTpa «ypoBeHb Tonamea B bake» 0x0:

npoueHTbl (%) 0x1: nnTpsbl (1)

Kagop naeHTU@PUKaLNOHHbIX MapaMeTpoB

Protocol_ID Frame_ID Data CRC8

0x02 0x07 Homep CRC8
NOEHTUPUKALNOHHOI O
napameTpa oT 1 0o 6

Kaap moxeT 6biTb NepefaH MOAY/O B MPON3BOJIbHbIN MOMEHT BpeMeHU. B oTBeT Moay b

OoTNpaB/ifeT 3anpoWeHHble ngeHTUPNKaLNOHHbIe NapaMeTpbl. KOHTPosb nosyvyeHns
3anpoLleHHOoro napamMeTpa, KOHTposvpyeTcsa aHann3som nonsa Frame_ ID.

Kagp oTBeTa Ha 3anpoc naeHTnuKaumnoHHbIX napameTpos Nel

Protocol_ID Frame_ID Data CRC8

0x02 0x08 D31-D0 - cepuiHbIn HOMep CRC8
mogynsa (ASCII)

Kagp oTBeTa Ha 3anpoc naeHTUUKaLnoHHbIX napamMmeTpoB Ne2

Protocol_ID Frame_ID Data CRC8

0x02 0x09 D1 - DO - ko HoMepa a/M CRC8

Kagp oTBeTa Ha 3anpoc naeHTUUKaLnoHHbIX napameTpoB Ne3

3ape3epBMpoBaHoO

Kafp oTBeTa Ha 3anpoc naeHTUPUKaLNOHHbIX NapamMeTpoB Ned

Protocol_ID Frame_ID Data CRC8



0x02

0x0B

DO - cTapwun pa3psg
Bepcun MO mMoayna

D1 - mnagwun paspsag
Bepcum MO moayns
D5-D2 - pesususa MO
Moayns

CRC8

Kaop oTBeTa Ha 3anpoc naeHTUPrMKaumoHHbIX napamMmeTpoB Ne5

0x02

Protocol_ID

0x0C

Frame_ID

Data

DO - cTapwun pa3psg
Bepcun CAN 6ubnmnoTtekun
D1 - mnagwun paspsg
Bepcun CAN bubnnotekmn
D5-D2 - pesususa CAN
6rnbnnoTekn

CRC8

CRC8

Kanp oTBeTa Ha 3anpoc naeHTUPUKaUMNOHHbIX napamMmeTpoB Neb

0x02

Pe)XM MOHMMXEeHHOIr o

Protocol_ID

0x0D

Frame_ID

Data

DO - cTapwun pa3psa
BEpCUM MPOTOKONa
coBnagaeT C TUMOM
NnpPOTOKOJa, paBeH 4

D1 - cpegHui paspsag
BEpPCUU MPOTOKONa
coBnapaeT C
NOEHTUPUKaATOPOM
MpPOTOKOJa, paBeH 2
D3-D2 - mnagwuin paspsg
BEpCUU NMPOTOKOJIa, paBeH
20

SHepronoTpebneHna moayns

Mepexon B pe)xXum MOHMXKEHHOro sHepronoTpebneHnsa (Sleep) ocywecTBasaeTcsa mMoaysieMm 4vepes
60 cekyHA nocse BbikAoYeHUa ungposbix wWnH CAN n LIN asTomobunsa. B pexume Sleep Moaynb
BbIKJIlO4@eT TPaHCAALMIO KagpoB CTAaTyCOB CUCTEMbl U 3KCMJyaTalMOHHbIX rMapaMeTpoB. YPOBHU
JANHUA WwinHbl MexbnovyHoro obmeHa UART-TX n UART-RX yCTaHaB/IMBalOTCA B YPOBHWU BEPXHEWN
noaTs>xku (pull-up) ¢ Hanpsa>xeHnem U = 5 B.

Bbixon 13 pexuma Sleep ocyuwiecTBaseTcs npu peructpaumm noboin akTUBHOCTU Ha LNGPOBbIX

wmrHax CAN n LIN nan no komaHae npoTtokona Mex6s04Horo obmeHa.

CRC8

CRC8



NHovkauna pexnma Sleep oCyLlecTBASETCA BbiCTaB/leHMEM COOTBETCTBYyloWero 6uta B Kagpe
cTaTycoB Mopayns. ®PakTu4YecKun nepexon B PEeXUM MNOHMXKEHHOro 3HepronoTpebneHuns
OCYLLLeCTBAAETCHA 4Yepe3 3 CeKyHAbl Mocse BbiCTaBlieHNs mHaonuupyowero 6uta, 4To no3sonseT
KOppekTHO ob6paboTaTb KOMaHAbl MOC/aHHbIe MOAYI0 BO Bpemsa oTpaboTkm nepexona
B Sleep pexum.

Ona BblOa4Yn KOMaHAbl yrnpaBneHunss oT o6opydoBaHMa MOOYJO, KOTOPbIA HaxoAUTCA B
pexunme Sleep, TpebyeTcs nepBbiM LWAroM BbIBECTU MOAYJb W3 COCTOSAHUA MOHVXXEHHOro
SHepronoTpebneHns kKoMaHgon SleepOut (cm.  pa3pgen «OOuwlee onucaHue NPOTOKOMA»),
0OXOAaTbCA MepBOro kKafgpa CTaTyCOB CUCTEMbl, BbldaTb TpebyemMylo KOMaHAY YrpaBieHUs
Moaynem. ®akTu4eckoe BbiNOJIHEHNE KOMaHAbl MOXKET MPOUCX0ANTb C HEKOTOPON 3aAep)XKon (A0
2 CeKyHQ), Haan4me KOTOpOW CBSA3aHO C peajum3aunen anroputMoB B3ammomenctems Mopayns
¢ CAN/LIN NnpOTOKO/IOM KOHKPETHOro aBTomMobuns.

[lepe3arpy3ka mogynd

MNepe3arpy3ka Moayna NMPoOUCXOo4UT MO KOMaHAe «yCTaHOBUTb KOJ aBTOMOOMAA» NpU HacTponKe
Mogenn aBTomobumne mam KomaHge «cbpoc K 3aBOACKMM HaCTpOMKa» NPOToKoNa Mexb6a04HOoro
obmeHa.

Mepe3arpyska Moayna MOXeT AJINTbCS A0 5 cekyHA (B 3aBMCMMOCTU OT BHELLUHUX yCsioBUiA). Bo
BpemMsi nepesarpyskm MoAyib He OyneT TpaHCAMpoBaTb KaAp CTAaTyCOB CUCTEMbI W
3KCMJlyaTauMOHHbIX MapaMeTpoB, a TakXe He OyaeT oTBeYaTb HM HA KakKMe KOMaHAbl
obopynoBaHus.



Mogynb Curma 10

NHCTpYyKUMA Mo
dKCNayaTaunm

Moagynb StarLine Curma 10 (nanee — moay/sb) NpedHa3HavyeH Ans YyCTaHOBKM Ha aBToMobuan
COBMECTHO C 3JIEKTPOHHLIM 060opyaoBaHmnem ntobbix npomnssoanTesnen. Mogynb No3BoaseT
peann3oBaTb B aBTOMObOW/IE Takne PyHKUNN, KaK CKPbITY BNIOKMPOBKY ABUraTeNs Mo
TexHonorum iCAN, ynpaBneHne ueHTpasbHbIM 3aMKOM, LUTATHOM CUCTEMOW OXPaHbl U PYHKLMEN
"KOMGOopT", 4TEHNE CTAaTYCOB KOHLEBLIX BbIK/OYaTenen, 3axuranmsa, ACC n 1.4. Cnmcok

nogaep>xvBaeMblX PyHKLMA 01 Ballero aBToMobunnas MOXKHO YTOYHUTbL Ha canTe can.starline.ru.

Ona peanusaunm obmeHa Mexay MoOAynaeM U CTOPOHHUM 0bopyAOBaHUEM UCMOJIb3yeTCs

undposon MHTepdenc SigmaBUS € OTKPLITbIM MPOTOKOJIOM.

Mocne OKOHYaHMA MOHTaXka MoAysi B COOTBETCTBUM CO CXEMOWN NOAKIOYEHUS HEOO6X0ANMO
BbIMNOJIHUTb HacTponkKy moayns StarLine CurMma 10 Ha KOMMbIOTEPE C MOMOLLLIO MPUSIOXKEHUNS

StarLine MacTep uin C NOMOLLbIO KHOMKK HAa MoAyJ/ie B MEHIO MPOrpamMmMmnpoBaHuns.

HacTporka Moayis C MOMOLLbIO KHOMKW

Bxon B MEHIO MPOrpaMMnpoBaHus

[na Bxoda B peXxnM NporpaMmMmnpoBaHnS BbIMOJHUTE cleaytowme 4eNCTBUS:

1. Mpwn BKAOYEHHOM MUTAHUN MOLYNS HAXKMUTE U yOEP)KMBANTE KHOMKY
nporpaMmMupoBaHus. MNMocneayoT 5 3ByKOBbIX CUFHAJIOB, BO BPEMS 3BY4aHUSI KOTOPbIX
HeobXxoaMMO yAePXKNBATb KHOMKY Ha>aToW.

2. OTNyCcTUTe KHOMKY Mocje npekpalleHns curHanos. MocnenyoT 4 ANVNHHBIX 3BYKOBbIX
CUrHana, n3BeLlaloWmx 0 Nnepexone oxpaHHOro o6opyoBaHNSA B PEXUM
NpPOrpaMMMUpPOBaHUS.

Bbibop HoOMepa aBTOMOOUNS

Bce aBTOMO6MAN, Nogaep>XMBaemMble MOLAYEM, 3aperncTpupoBaHbl B 6banoTeke NpoToKoI0B NoA

YHUKaNbHbIMU 4-3HaYHbIMW HOMepaMun. DT HOMEepa Bbl MOXKETe HalNTK canTe can.starline.ru.


http://can.starline.ru/
/books/starline-sigma-1015/page/sxema-podkliuceniia
https://help.starline.ru/books/starline-master
http://can.starline.ru/
https://help.starline.ru/books/starline-sigma-1015/page/opisanie-interfeisa-sigmabus

MNocne ycTaHOBKM HeobxoQMMO 3anmcaTb B NaMAaTb HOMep, COOTBETCTBYIOLLWA BalleMy
aBTomMobunio.

Ona 3anuncn YHWUKaJIbHOIO 4-3Ha4yHOro HOMEpPa BbINOJIHNTE cJieayruine nencTeus:

1. BonguTe B peXX1UM NporpaMMmMpoBaHNSA 1 OAHOKPATHLIM HaXXaTUEM Ha KHOMKY
nporpaMMnpoBaHuns BoibepuTe NepBbIn pa3fes MeHo nporpamMmMmmpoBaHmns. OanH
3BYKOBOW CUIFHaN noATBepanT BbIOOp NMepBOro pasaena MeHto.

2. HaxmunTe KHOMKY nporpaMMmnpoBaHmns YMCI0 pas, COOTBETCTBYlOLEee nepBon uudpe
HoOMepa aBToMobuASa. Mooynb NoATBEPAUT BBOL 3HAa4YEHUA Cepmnein 3ByKOBbIX CUMHAsOB,
KOJIN4eCTBO KOTOpPbIX ByaeT COOTBETCTBOBAThL NepBON Lugpe HoMepa aBToMobunns.

3. AHaNoOrn4yHoO BBEAUTE OCTajIbHblE LMPPLI HOMEepa aBTOMOBUNA, [OXKNAAACH 3BYKOBOIrO
noaTBEPXAEHUS NOC/e BBOAA KaXKA0N Lngpbl.

Ecnn KHomka nporpamMmMmupoBaHus byneT HaxkaTa 6onee 9 pa3, Moay/b BblgacT 4
KOPOTKMX 3BYKOBbIX CUFHAJIa N BEPHETCSA B OCHOBHOE MEHI0 NPOrpaMMnUpPOBaHuS.

4. Yepes 2 ceKyHObl Mocae NOATBEPXKAEHNA BBOAA NocaegHen ungpbl Homepa aBTomobuns,
MOOY/b BblAACT OA4HY N3 CEPUN 3BYKOBbIX CUFHAJI0B:

e 0 2 KOPOTKUX CUIFHajMla — HOMEep BBeAEH NMPaBWU/IbHO 1 3anNMcaH B NaMATb MOAYNS;
o 4 KOPOTKUX CUMHaNa — npon3owsa owmnbka, BBeAEHHbIN HOMEp COXpPaHeH He bypeT.

Mocne 3aBepLUeHMs BBOAA HOMepa aBToMobuna (He3aBMCUMO OT pe3ysbTaTa) 6yaeT oCyLlecTBeH
nepexoj B OCHOBHOE MEHI0 MPorpamMmMmnpoBaHns.

MporpaMMmMpoBaHMe NapamMeTpPoB

MporpaMMnpoBaHMe NapaMeTPOB OCYLLECTBJISIETCA C MOMOLLbIO KHOMKWN NMPOrpaMMnpoBaHmns B
COOTBETCTBUU CO CXEMOW, 0ToBpa’katoLLLeit MeHIO MPOrpaMMNPOBaAHUS.

MeHto «[lporpaMmMmnpoBaHue KaHasioB» OOCTYMNHO Ons moaysien ¢ sepcmen MO 1.2 v BhiLe.



OXR) ® 37

HoMmep JONONHUTENbHbIE
asTomobuna dYHKUMN
1-9 1-a undpa ® 1] nocnepoBaTenbHoe
OTKpblBaHWE fBepen
2-9 undpa @ 2, YnPaenenne WTAaTHOM
cUrHanu3saumen
3-a undpa ! @ 3 PYHKLMA «<KOMPOPT»
no SLAVE
L 4-a undpa

@ BKJI.

(2) otkn. (No ymonu.)

) Bkn.

@ otkn. (no ymonu.)

(1) ekn. (no ymonu.)

(2 otkn.

@ - KONWYUECTBO HaXaTun

J' - KopoTKWii curHan

J - pNWHHBIR curHan

NMocnepoBaTesIbHOCTb MPOrPAaMMUPOBAHUA:

1. BonauTte B MeHK NPOrpaMMmUpoOBaHUS.

2. Bbibepute HeobxoamMMbIn pa3gen OCHOBHOMO MEHIO NPOrpaMMUPOBaHNS, HaXKaB KHOMKY
NpPOrpaMMMUpPOBaHMS YNCSIO pa3, COOTBETCTBYIOLLEE HOMEPY pa3aesia MeHto. Buibop byneTt
NoATBEPXXAEH Cepuen 3BYKOBbIX CUFHAN0B. 3aTEM aHaNIOrM4YHbIM cnocobom BbibepuTe

HeobXxoaMMbI MapameTp.

ornoBeweHmnAa N BEPHETCA B WTaTHbIN pexum pa6OTbI.

Ecnn KHomka nporpaMMmnpoBaHus ByneT Ha)kaTa YMCo pa3, NpeBblllatoLLee
KOJZINYECTBO NMYHKTOB MEHI0O NPOrpaMMNpPOBaHMs, TO MOAY/b BbIAACT 4 KOPOTKUX
3BYKOBbIX CMIHasla U OCTaHETCS B OCHOBHOM MEHI0 NporpaMMupoBaHus. Ecnm B
TeyeHun 10 cekyHA Nocsie BXO4a B PeXXMM MporpammMmnpoBaHuns He byneT BolbpaH
HM OOMH U3 NapaMeTpPoB, MOAYJb BblAACT 4 OANMHHbLIX 3BYKOBbIX CUrHaNa

3. [ns onpenesieHns TEKYLLLEro COCTOAHUA BbIBpaHHOro NapamMeTpa AOXXAMTECh Bblaayn
3BYKOBbIX CMIFHAJIOB, KOJIMYECTBO KOTOPbLIX ByAeT COOTBETCTBOBATb 3HAYEHUIO
napameTpa. MNpn HeoO6X0AMMOCTN MOXKHO NepenTn K USMEHEHUNIO COCTOAHUA NapamMeTpa
Cpa3y e nocJsie ero Bbibopa, He AOXXNAASCb CUTHANOB OMOBELLEHNSA O TEKYLLEM

COCTOAHNN.

4. Ha)>kMnTe KHOMKY NPOorpamMMmnpoBaHns Y1UC/I0 pa3, COOTBETCTBYHOLLLEE 3HAYEHUIO
TpebyemMoro cocTosHUA NnapaMeTpa. Yepes 2 ceKyHbl Mocsie OKOHYaHNSA YCTAHOBKN


https://help.starline.ru/uploads/images/gallery/2024-07/eTkimage.png

MPO3BYYUT CepuUs 3BYKOBbIX CUTHAI0B, KOJIMYECTBO KOTOPbIX ByaeT COOTBETCTBOBATh
COCTOSAHMIO MapameTpa (1 3ByKOBOW CUIrHa/l — BKJIIOYEH, 2 3BYKOBbIX CUFHasla —
OTKJtO4YeH). Elle Yyepes 2 ceKyHAbl NOCNeayT 2 KOPOTKUX 3BYKOBLIX CMFHana,
O3HaYaLWmX, 4TO COCTOAHME NapameTpa bbIsI0 yCnewHo N3MeHeHo 1 OCyLLLeCTBEH
rnepexon B MeHto BbIBpaHHOIr0 NMyHKTa.

Ecnn KHomka nporpaMMupoBaHus byneT HaxkaTa 6onee 3 pa3 UM ecin B Te4eHUne
5 cekyHA nocse Bxoda B NoANyHKT MEHIO 3HA4YeHMe napameTpa He byaeT
yCTaHOBJ/IEHO, TO CUCTEMA BbIAACT 4 KOPOTKMX 3BYKOBbLIX CUTHAJIa N BEPHETCA B
MeHI0 BbIbpaHHOIro NyHKTa.

5. lnA nepexofa K NporpaMMMpoBaHuio ClefytoLlero napaMmeTpa NoBTopuTe AeNCTBUS,
N3510)KeHHble B Nn.2...4, ¢ BbIBOPOM NyHKTa MEHI0O 1 U3MEHEHMEM ero COCTOSIHUS.

OnuncaHne nporpaMmMmmpyemMbix QYHKLNN

CurHanbl COCToaHUA

Pa3pelleHune/3anpeT noaydyeHns curHanos n3 ungposbix wWrH CAN, LIN asTomobuns. laHHble
rnapamMeTpbl MO3BOJIAIOT OTKJIH04aTb BO3MOXXHOCTb MOJIy4YeHUs CUTHa/I0OB COCTOAHUA U3 LN POBbLIX
wmnH CAN, LIN.

DYHKLNN yNpaBieHns

ABapuiHanA CBeTOBasA CUrHaNu3auus

Mo3BONAET HAa3HA4YNTb Ha KaHasl yrnpaBJieHne aBapuMHOWM CBETOBOWN CUTHanM3aumnen no ungpossIiM
wmnHam CAN, LIN.

3akpbiTue L3 n OTkpbiThe L3

lNo3BoNIA€T HAa3HAYNTb Ha KaHa/ ynpasJ/ieHne LieHTpasibHbIM 3aMKOM Mo UngposbiM WwnHaMm CAN,
LIN.

3akpbiTue U3 c dyHkuuen «komcpopt»

[Mo3BoNAET HAa3HA4YNTb Ha KaHasl O4HOBPEMEHHOE yrpaBsieHne 3annpaHnem LeHTPasibHOro 3aMKa
N hyHKLMEN «KOMPOPT» (3aKpbITUE CTEKOJ U CKNaAbiBaHWe 3epKas) no undgposbiM wnHam CAN,
LIN.

DYyHKUUA «<KoMbopT»

Mo3BOJSIIET HAa3HAYMTb Ha KaHaf yrnpassieHne yHKLNen «koMopT» (3aKpbiTUe CTEKOS U
CKNaAblBaHWe 3epKasl Npu BKOYEHUN OXPaHbl).

OTKpbITHE Bara>kHuMKa



Mo3BoNseT Ha3HA4YUTb Ha KaHafn ynpasaeHne Bara>xHMKOM Mo undposbiM wrHam CAN, LIN.
Bnokuposka iCAN

daHHas q)yHKLI,I/IFI MO3BOJI1AE€T peajin30BaTb Ha KaHaJie 6J'IOKI/IpOBKy no TexHonorum iCAN nytem

3anpeTa 3anycka unm 6J10KMPOBKN ABUraTeNs. 3arnpeT 3anycka npoucxoanT B MOMEHT MosiBAeHUS
Ha BXO/Ze aKTUBHOI0 YPOBHS CUIrHala U NpoaoJiKaeTcsa A0 NponafaHus curHana. bnokmposka
paboTatoLlero ABuraTensa NPoONCXoanT O4HOKPATHO MPU NOABAEHUN aKTUBHOIO YPOBHSA CUTHaa
Ha BXxoJe.

MpepnyckoBOoW nogorpeBaTe’b

Mo3BongeT Ha3HaA4YUTb Ha KaHafn ynpasseHne NpeanyCckoBbIM Nogorpesatenem geuratens no
ungposbiM wnHam CAN, LIN.

Bnokuposka Keyless

DYHKLMA Cco30aeT AOMONHUTENbHbLIA YPOBEHb 3alUNTbl OT YroHa, B C/ly4ae KpaXku LWTaTHOro
Kto4a aBToMobuns. MNpu akTuBauum BXoAa Ha KOTOPbLIA Ha3HavYeHa PyHKUNA Moaynb 6nokmnpyeT
paboTy cncrtembl beck04eBOro AocTyna.

MmuTaumsa ABepu sogurtensa

[To3BOMIAGT Ha3HAYUTb Ha KaHaN PYHKLUIO UMUTaUUN OABepu BOOUTENS.

HononHuTenbHble PYHKLU NN

MapameTp «MocnepoBaTesibHOEe OTKPbIBaHUe OBepen»

BktoyeHmne/oTkNo4eHne pyHKUUN NocaenoBaTesIbHOro OTNMPaHMsa 3aMKOB ABepen No undpoBbIM
wmnHam CAN, LIN.

MapameTp «YnpasJsieHue WUTAaTHOWU CUTHasiM3auuen»

[Mo3BO/IAIET @aBTOMATUYECKN CTAaBUTb U CHUMATb C OXPaHbl LUTATHY CUTHAIN3aUMIO Npun
MOCTaHOBKE N CHATUN C OXPaHbl KOMIMJ1eKCa.

NapameTp «PyHKUUa «<KomdbopT>» no SLAVE»

MNMo3BoNsieT aBTOMAaTUYECKM 3aKpbIBaTb CTEKJA B pexxmnme «Slave» npyv NocTaHOBKe B OXPaHy.



Moaynb Curma 10

CxemMma nogkJiro4yeHus



StarLine

VHdopmaLmio o noaKoyeHn
mopayna StarLine Curma 10

K BalLemy aBTOMOOUIIO

Bbl HaWaeTe Ha canTe
can.starline.ru

VIHCTRYKLVIO MO SKCTTyaTaLn -
Ha help.starline.ru/sigma

cMI'Mﬂ 10 CxXema NoAKMYEHS

Bepcna 1.3

. DOepepanbHas cnyxba noaaep»ku StarlLine.
[na HacTporkm 3BOHOK 6eCrnaTHbI.

MapameTpoB MOLYNA Poccus 8-800-333-80-30

StarLine C1rMa Ha

) Mockea (495) 935-80-30
REIMBOIERE WdnmlssE Benapycb  8-10-8000-333-80-30
TRUIIOREE IS KasaxctaH  8-800-070-80-30
«Starline Mactep», Ykpaura _ 0-800-502-308
KOTOpOe AOCTYrNHO

TopsAyan MHKA AN NPOGeCccoHanoB yCTaHOBKU.
3BOHOK 6ecnnaTHbIi.
¢ MobunbHbIX PO (MTC, BuJlaiiH, Mera®oH) 0797

[19 3arpy3Kn Ha calite
help.starline.ru/slm

MopgkntoueHne moayns StarLine Curma 10 K Lensm oxpaHHOro o6opyaoBaHusA

Mogaynb
StarLine
Curma 10

Mutanve +128 KpacHbIii

YepHbil

3eN1eHbin

He ncnon b3yeTca

CAN-L
CAN-H
CAN-L
CAN-H
LIN2
LIN1

K uHtepdeiicy CAN-A
aBToMo6uUnA

K uHTepdeiicy CAN-B
aBToMo6UNA

K nHtepdericy LIN
aBTOMO6UNA

ANlbTEPHATUBHOE YNPaBNEHWE aBapUMHON crHanmsaumen (=) 200 MA )

{KHorika ynp: 113 () 200 MA

Otnupative L3 (-)
3 L3 (-)

anvipatne
e T omm———
{ Brokuposka iCAN (—)

{AsapuitHas curHanmzauus (+) 3e/1eHO:

{KoHuesuku asepeit (+) 100 MA CUHe-YepHbIit

——{(KoHdurypupyembii sbixog (—) 100 MA OpaHXeBO-GUONETORbIN
{3axuranme (+) 100 MA = KENThI

M\ N

{ CroaHouHbI TopMO3 (—) 100 MA YepHO-KPaCHbIV

{Mepanb Topmosa (+) 100 MA YEePHO-XKeNThli

}-—-———————( KoHTposib paboTel ABuratens (+) 100 MA Jr—— Cepo-YepHbiii

S {KoHueswk GaraxHuka (—) 100 MA) OpaHXeBo-YepHbIn
2

N

KoHLesyK kanota (—) 200 MA {__opaHxeBo-cepbiii

He ncnonbsyetca
He ncnonb3yetca PO30BbI

3eNIeHO-XeNTbi

Ha3HaueHune KaHanos MoAyJiA yKa3aHO YCTaHOBJIEHHbIM MO YMOJTYaHUIO

MopgkntoueHne moayna StarLine Curma 10 no uHtepdeincy SigmaBUS

Mopgynb
StarLine
Curma 10

KpacHbI

MuTaHve +128

3eneHblin =
CUHUI |
KOpHuHeBo-6enblii =

KODWYHEBbIIA

K nHTepdeiicy CAN-A | CAN-L
aBToMO6MUNA | CAN-H

KuHtepdeiicy CAN-B CAN-L

asToMobMnA | CAN-H<=7

K uHtepgeiicy LIN | LIN2 <N
asTomobuna | LIN1

K urtepdeiicy €= AnbTepHaTuBHOe yripasrieHue aBapuiHoV crHanmsaLien (-) 200 MA)={ enTo-KpacHbIN
aBTOMOGMNA < {KHonka ynpaenerus (3 (=) 200 mA ) cMHe-KpaCHbI

=

{ yepHo-benbiit
KENTO-YEpPHbIN ——
3e/1eHO-YepHbilt Jr—
CYHe-YepHbIi J—
OpaH*eBO-VONETOBbIN Jss
KEeNTbli

YepHO-KpacHbI
Cepo-YepHbiii _—
OpaHXeBO-YepHbIN
UepHO-XeNThlii |——
OpaHXeBO-Cepbii J—
=

030BbIN

He ncnonb3yetca

Ha3HaueHMne KaHanoB MOAyNA YKa3aHO YCTaHOBIEHHbIM MO YMOMYaHMIO


https://help.starline.ru/uploads/images/gallery/2024-03/imCimage.png




Moaynb Curma 15



Mogynb Curma 15

NHCTpYyKUMA Mo
dKCNayaTaunm

Moagynb StarLine Curma 15 (nanee — moaysb) NnpedHa3HavyeH Ans YCTaHOBKWM Ha aBToMobuan
COBMECTHO C 3JIEKTPOHHLIM 060opyaoBaHmnem ntobbix npomnssoanTesnen. Mogynb No3BoaseT
peann3oBaTb B aBTOMObOW/IE Takne PyHKUNN, KaK CKPbITY BNIOKMPOBKY ABUraTeNs Mo
TexHosnorum iCAN, 6eckntoyeBon 06xoa no TexHonoruu iKey, ynpaeneHue UeHTpPasibHbIM 3aMKOM,
LUTATHOW CUCTEMOW OXPaHbl N PYHKLMEN «KOMMDOPT», YTEHNE CTAaTYyCOB KOHLEBbLIX BblKJIlOYaTENEN,
3axxuranms, ACC n 1.4. Cnncok nogaep>xmBaemMbiX PYHKLMN A7 Ballero aBToMobunas MOXKHO

YyTOYHUTb Ha canTe can.starline.ru.

nnsa peannsaunn obmMeHa Mexay MmoayjaemM nm CTOPOHHUM o6opy,u03aH|/|eM ncnoJib3yeTcd

undpoBon MHTepdenc SigmaBUS € OTKPbITbIM MPOTOKOJIOM.

MNocne oOKOHYaHUA MOHTa>a MoAy/1 B COOTBETCTBUM CO CXEMOM MOAKYEeHNa cnenyeT
BbIMOJIHNTb HAaCTPONKY UHTepdenca mogynsa StarLine Curma 15 Ha KoMMbloTeEpe C MOMOLLLIO

MPUNIIoXKeHUNA «StarLine MaCTep» nian Cc NOMOLWbKO KHOMKWM Ha MoAyJsie B MEHKO NMporpaMMmmnpoBaHns.

OnuncaHne nporpaMmMmmpyemMbix QYHKLNN

CurHanbl cCocToaHusa

PaspellueHune/3anpeT noaydyeHuns curHanos n3 ungposbix wrH CAN, LIN asTomobuns. laHHble
rnapamMeTpbl MO3BOJIAIOT OTKJ/H04aTb BO3MOXHOCTb MOJIy4YeHUS CUTHa/IOB COCTOAHUA U3 LU POBbLIX
wmnH CAN, LIN.

DYHKLNN ynpaB/ieHNs

ABapMﬁHaﬂ CBeToBadA CUrHaJinudauumsa

Mo3BoNseT Ha3HaA4YUTb Ha KaHan ynpaBJieHne aBapUNHON CBETOBON CUIrHaM3aumen no LngpossbIM
wmHam CAN, LIN.

3akpbiTue U3 un OTKpbiTHE L3


http://can.starline.ru/
/books/starline-sigma-1015/page/sxema-podkliuceniia-4TV
https://help.starline.ru/books/starline-master
https://help.starline.ru/books/starline-sigma-1015/page/opisanie-interfeisa-sigmabus

lMo3BoNSET HAa3HAYNTb Ha KaHasl yrnpasJ/ieHne LeHTpaJibHbIM 3aMKOM Mo uugposbiM WwWnHaMm CAN,
LIN.

3akpbiTue U3 ¢ pyHKuuen «komdopT»

Mo3BonseT Ha3Ha4YNTb Ha KaHa/1 O4HOBPEMEHHOe yrnpasJieHne 3annpaHnem LeHTpabHOro 3aMKa
n hyHKLMEN «KOMGPOPT» (3aKpbiTUE CTEKOJ U CKNaAblBaHWe 3epKas) no ungposbiM wmnHam CAN,
LIN.

DYyHKUUA «<KoMbopT»

Mo3BoNseT Ha3HAYUTb Ha KaHa ynpasseHne pyHKUnen «KkoMgopT» (3aKpbiTUE CTEKO U
CKNafblBaHMe 3epKal Npu BKJKOYEHUU OXPaHbl).

OTKpbITHE Dara>kHuka
Mo3BoNseT Ha3HAYUTb Ha KaHaf ynpasaeHne 6ara>xHMKOM Mo undposbiM wWrHam CAN, LIN.
Bnokuposka iCAN

daHHas prHKLI,I/IFI MO3BOJIAET peaJZin3oBaTb Ha KaHaJie 6J'IOKI/IpOBKy no TexHonorum iCAN nytTem

3anpeTa 3anycka unm 6J10KMPOBKN ABUraTens. 3arnpeT 3anycka NpoucxoauT B MOMEHT MOsiBNEeHUS
Ha BXOA€ aKTUBHOI0 YPOBHS CUrHaMa U NMPOAO0JKAETCA A0 nponagaHns curHana. Bnokupoeka
paboTatoLLlero aABMraTesnsi NPONCXOANT OAHOKPATHO MPU MOSIBIEHUN aKTUBHOIO YPOBHSA CUTHasa
Ha BXxone.

NMpennyckoBou nogorpeBaTesb

MNo3BosisieT Ha3Ha4YNTb Ha KaHa yrnpasJsieHne NpeanyCcKoBbIM NMogorpesaTesiemM AoBUraTens rno
undgposbiM wnHam CAN, LIN.

O6xop WTaTHOro MMMobunansepa no texHonorum iKey

Mo3BonseT Ha3Ha4YMTb Ha KaHal PyHKUNIO Beckno4yeBoro obxoaa WTaTHOro MMMobunansepa
n/nu 3anycka asuratens. Ha Bpems 3anycka ABUraTesisi Ha BXO4 MOAYy/1sl NOOAETCS aKTUBHbIN
YPOBEHb CUMHaNa U YAEPXKUBAETCS A0 OKOHYaHUSA 3anycKa.

Bnokuposka Keyless

DYHKUNA CO3AaeT AOMOJIHUTENbHbINA YPOBEHb 3aLLNTLI OT YroHa, B CJly4ae KpaXku LITaTHOro
KJto4a aBToMobuns. Mpu akTUBauMM BXoda Ha KOTOPbIN Ha3HavYeHa pyHKUMS moaynb 6okmpyeTt
paboTy cnctemMbl BeCck/l04EBOro A0CTYyMa.

MMmuTauusa asepu BoauTens

Mo3BOSISET HA3HAYUTbL Ha KaHa PYHKLUMIO UMUTAUUN OBEPU BOAUTENS.



3anpeT/oCTaHOBKA AUCTAaHLMOHHOIO 3anycka

Ecnn nBuraTtens 6bin 3aBefeH UK OTrPaB/ieHa KOMaHaa 3anycka ANCTAaHUMOHHO Mo wunHe CAN,
TO NP NOSABJIEHNN aKTUBHOIO YPOBHS CMIFHa/la Ha Bxo4e ABuUraTenb byaeT 3ariylleH, a
JVCTAHLUWOHHbBIN 3anyCcK HeJoCTYMNeH.

CTaTyC AUCTAHLMOHHOIO 3anycka

Mo3BonseT nony4nTb MHpopMauunio no wmnHe CAN o Havasie ANCTaHUMOHHOIO 3anycka. Ha spems
3anycKa ABuraTtenia NosaBAseTCs aKkTUBHbIA YPOBEHb CUIHaNa U NponagaeT Yepes 2 CEKYHAbI
rnocJsie OCTaHOBKW ABUraTens.

HononHnTenbHble PyHKU NN

MapameTp «MocnepoBaTesibHOEe OTKPbIBaHUe OBepen»

BktoyeHmne/oTkNo4eHne pyHKLUWN NocaenoBaTesIbHOro OTANMPaHMS 3aMKOB ABEpPen No undpoBbIM
wmHam CAN, LIN.

MapameTp «YnpasJsiieHue WUTAaTHOWU CUTHasIM3auuen»

[Mo3BOsIAIET @aBTOMATUYECKN CTaBUTb U CHUMATb C OXPaHbl LUTATHY CUFHAIN3aUMIO Npun
MOCTaHOBKE N CHATUN C OXPaHbl KOMIMJ1eKCa.

NapameTp «PyHKUuuUa «<KomdbopT>» no SLAVE»

MNo3BoNseT aBTOMATUYECKN 3aKpbiBaTb CTEKJIA B pexxmnme «Slave» npu NnoCTaHOBKE B OXPaHy.
MapameTp «3anyck ABUraTens WTaTHbIM 6penokom»

Mo3BosiieT 3aNyCTUTb M OCTAHOBUTb ABUraTesib C MOMOLLbIO WITaTHOro 6penoka.

MapameTp «OCTaHOBKa ABUratess npum oTKpbiTUM OABEepyU BOAUTENA>»

Ecnm 6611 nponseeneH ANCTAHLMOHHBLIN 3anyck no wnHe CAN, To Npu OTKPbLITUM ABEpU BogUTENS
— nBuraTtenb byaeT oCTaHOBJIEH.

MapameTp «3anpeT AUCTAHLMOHHOIO 3anycka ABUratens Npu HapyLweHHOM nepuMeTpe»

Ecnn y aBToMobuns oTKpbIT 6ara>xHuK, KanoT mbo oaHa U3 asepen, TO ANCTaHLUNOHHbIN 3amnycK
no wwuHe CAN He ByaeT BbINOJIHEH.

HacTporka Moayas C MOMOLLbIO KHOMKW

Bxoa B MEHIO MPOrpaMMnUpoBaHus



[na Bxoda B pexxnM NporpaMMnpoBaHUs BbIMONHUTE Clieaytole AencTBUS:

1. Mpwn BKAOYEHHOM NUTAHMN MOLYNSA HAXXMUTE U YOEPKMBANTE KHOMKY
nporpaMmMupoBaHus. MNMocnenyoT 5 3ByKOBbIX CUFHAJIOB, BO BPEMS 3BY4aHUSI KOTOPbIX
HeobXxoaMMO yAePXNBATb KHOMKY Ha><aToW.

2. OTNyCcTUTe KHOMKY Mocje npekpalleHns curHanos. MocnenyoT 4 ANVNHHbBIX 3BYKOBbIX
CUrHana, n3BeLlalWmx 0 nepexone oxpaHHOro o6opyoBaHNSA B PEXUM
NPOrpaMMMUPOBaHUS.

Bbibop HoOMepa aBTOMOOMNS

Bce aBTomMobuan, nogaepxxmpaemble 2CAN+LIN nHTepdencom, 3apernctpmpoBaHbl B bubnnorteke
NPOTOKOJI0B MOA YHUKAIbHbIMU 4-3HAa4YHbIMWM HOMEpPaMU. DTN HOMEpPa Bbl MOXKETE HAUTKU CanTe

can.starline.ru. NMocne YCTaAaHOBKWN HeobxoaMMo 3anncaTh B MaMsATb HOMED, COOTBETCTByIOLLI,I/IIZ

BalleMy aBTOMObOWUIIIO.
Ons 3annucm yHUKanbHOro 4-3Ha4HoOro HoMepa BbINOJIHUTE Ceayolie 0encTBus:

1. BonauTe B peXX1M NPOrpaMMnUpPoOBaHNA N OOAHOKPATHBLIM Ha>KaTUEM Ha KHOMKY
nporpamMmMupoBaHus BoibepnTe NepBbin pa3fesn MeH nporpamMmmMmmpoBaHmns. OguH
3BYKOBOW CUIFHaN NoATBepAUT BbIOOp NMepBOro pasaena MeHto.

2. HaxxmunTe KHOMKY NporpaMMmMpoBaHmMs YMCI0 pas3, COOTBETCTBYOLee NepBon Ludpe
HoMepa aBTOMObGMAA. Mogynb NOATBEPAUT BBOA 3HAYEHUSA CEPUEN 3BYKOBbLIX CUIHAJIOB,
KOJIN4eCTBO KOTOpPbIX ByaeT COOTBETCTBOBAThL NMepBOM Ludpe HoMepa aBToMobunns.

3. AHaNOrM4yHO BBEAUTE OCTalibHble LNGPbl HOMepa aBToMoObMNA, LOXKMAAACH 3BYKOBOIO
noaTBEPXXAEHUS NOC/e BBOAA KaXKA0N Lngpbl.

Ecnm kHonka nporpaMmmumpoBaHus 6yneTt Ha)kaTa 6onee 9 pas, Mmoaysb BbigacT 4
KOPOTKUX 3BYKOBbIX CMFHasla 1 BEPHETCSA B OCHOBHOE MEHI0 MPOrpaMMmMpoBaHmS.

4. Yepes 2 ceKyHAObl MOCae MOATBEPXKAEHNA BBOAA NocaegHen ungpbl HoMepa aBTomobuns,

cucTemMa BblAACT OA4HY U3 CEPUN 3BYKOBbIX CUTHAJIOB:

e 02 KOPOTKUX CUITHa/la — HOMepP BBeAEH NMpaBUJ1IbHO U 3annnCaH B NaMATb

CUrHanM3auuu;
o 4 KOPOTKUX CUMHaNla — Npoun3owisia owmnbka, BBeAEeHHbIN HOMep CoXpaHeH He byaeT.

lMocne 3aBepweHnsa BBOOA HOMepa aBToMobuna (He3aBUCUMO OT pesynbTaTa) 6y,D,eT ocyuliecTBneH
nepexon B OCHOBHOE MEHIO NporpaMmMmmpoBaHnA.

[MporpamMMmMpoBaHmMe napaMmeTpoB

MporpamMmMupoBaHMe NapaMeTpPoB OCYLLECTBAAETCHA C MOMOLLbIO KHOMKW NPOrpaMMmnpoBaHus B
COOTBETCTBUM CO CXEMOW, oToBparkatoLen MeHto NPorpaMMrUpoBaHNS.


http://can.starline.ru/

OX) OFh)

Homep OONONMHUTENbHbIE
asTomobuna DYHKLMK

1-A undpa ()1, | MocieaosatEnsioe

OTKpbiBaHWe aeepei

BKJL.
OTKN. (no ymonu.)

19 2-a undpa @ 5 p YNpaBneHwe WTaTHON BKII.
“ CUrHanuzauwnen oTKN. (Mo ymonu.)
1-9 3-A undpa @ 3 ) GYHKUMA <koMPOopT» BKIN. (Mo ymonu.)
no SLAVE OTKN.

L(1-9 4-a undpa oTKN. (No ymonu.)
3aKpbITb+3aKpbiTb+3aKpbiTb

(3) 3aKpbITb+OTKPbITb+3aKPbITh

OO P BB BB

@ 4 Ianyck gsurarenA
WTaTHbBIM GpEﬂ OKOM

@ . OCTaHOBKa ABUrarTens @ otkn. (Mo ymony.)
*  MpW OTKPLITUW ABEPH @ exn
BOAUTENA ’

@ 6 3anper sanycka @ oTKN. (no ymonu.)
L Nnpw HapylweHHOM @ ekn
nepmmeTpe ’

@ - KONWYEeCTBO Ha)aTui

J' - KOpOTKWI curHan
J - pnvHHbIR curHan

MocnepoBaTesIbHOCTb MPOrPaMMUPOBaHUA:

1. BonguTe B MeHI0 NporpaMMnUpoBaHuns.

2. Bbibepute HeobxoanMbIN pa3fes OCHOBHOMO MEHIO MPOrpPamMMUPOBaHNS, HaXKaB KHOMKY
NporpaMMMUpoBaHMS YNCSI0 pa3, COOTBETCTBYOLLEe HOMepPY pa3aesna MeHto. Beibop byneTt
noaoTBep>XAeH Cepuil 3BYKOBbIX CUITHAI0B. 3aTeM aHaslornyHbIM cnocobom Bbibepute
HeobXxoaVMbIN NapaMeTp.

Ecnn KHOMKa nporpaMMmpoBaHuns byaeT Ha)kaTa Y1C/o pas, NpeBbillatoLliee Koam4ecTso
NYHKTOB MEH0 NPOrpaMMmMpoBaHns, TO MOAYJb BblAACT 4 KOPOTKUX 3BYKOBbIX CUIHaNa 1
OCTaHeTCs B OCHOBHOM MEHI0 nporpaMmMmmpoBaHus. Ecnin B TedeHnn 10 cekyH nocne
BXOZa B peXXuMm nporpamMmMmupoBaHnsa He byaeT BbibpaH HU OAMH N3 NapaMeTpoB, MOAY /b
BblAACT 4 AJINHHbIX 3BYKOBbIX CUIFHA1a OMNOBELLEHNA N BEPHETCA B LUTATHbIA PEXUM
paboThl.

3. [na onpeneneHns TeKyLero CoCToaH1a BbiIbpaHHOro NnapamMmeTpa AOXXANTECH BblAaun
3BYKOBbIX CUTHaN0B, KOJINYECTBO KOTOPbIX ByAeT COOTBETCTBOBATb 3HAYEHUIO
napameTpa. MNpn HeobX0AMMOCTN MOXXHO NEPEeNTU K NU3MEHEHUNIO COCTOAHUS NapaMeTpa


https://help.starline.ru/uploads/images/gallery/2024-07/VLtimage.png

Cpa3y Xe nocne ero Bblbopa, He A0XNAAACh CUTHAN0B ONOBELLEHUS O TeKyLLEeM
COCTOSIHUN.

4. Ha>kMnTe KHOMKY NporpaMMnUpoBaHnsa YACIO0 pa3, COOTBETCTBYIOLLEE 3HAYEeHUIO
TpebyeMoro cocToaHUs NnapameTpa. Yepes 2 ceKyHAbl NOC/€ OKOHYaHMSA YCTaHOBKN
MPO3BYYUT Cepns 3BYKOBbIX CUTHAI0B, KOJIMYECTBO KOTOPbLIX ByaeT COOTBETCTBOBATh
COCTOSIHMIO NapamMeTpa (1 3ByKOBOW CUIFHaN — BKJIIOYEH, 2 3BYKOBbIX CUIFHana —
OTKJtO4eH). Elle Yyepes 2 ceKyHAbl NOCNeayT 2 KOPOTKUX 3BYKOBLIX CMMHana,
03Ha4valLWnX, YTO COCTOAHME napameTpa 6bI10 yCNeLwHOo N3MEHEHO 1 OCyLLLeCTBAEH
nepexon B MeHI0 BbIBpaHHOIro NyHKTa.

Ecnum KHonka nporpaMmmmpoBaHus bynet Ha)kaTa 6onee 3 pas nnm ecnm B Te4eHue 5
CeKyHp nocsie BXxoa B NOAMNYHKT MEHIO 3HaYeHne rnapameTpa He byneTt ycTaHOBAEHO, TO
CUCTeMa BblAACT 4 KOPOTKMX 3BYKOBbIX CUTHaa N BEPHETCA B MEHI0 BbIOpaHHOIro NyHKTa.

5. Anda nepexofa K NporpaMMuUpoBaHnIo Criefyowero napamMmeTpa NnoBTopuTe AeNCcTBUS,

N3/10XKEHHbIE B MMN.2...4, C BbIDOPOM MYyHKTa MEHIO U USMEHEHMEM €ero COCTOAHMA.

Anropntm oby4deHna pyHkumm «Obxon
LUTATHOro nMmMmobuniansepa no
TexHonoruum ikKey»

YT106bl NONYYNTb AaHHbIE AN UMUTALMKN LUTATHOMO KJto4a Heo6XoAMMO BbINONHUTL npouenypy
«0byyeHunsa» moayns.

«ObyyeHne» NPoOBOAUTCS NPU NOAK/IIOYEHHOM NMUTAHUN 1 LENsxX LNGPOBbIX MHTEpPGeNncos

asTomobung CAN, LIN, RX/TX n T.4. B COOTBETCTBUM C ONMNCAHMEM Ha canTe can.starline.ru Ha
BK1agKe «To4YKM noakaoveHnsa» onsa seibpaHHOro asTomobuns.

Ons «obyyeHunsa» asTomobung pabote pyHkummn «Obxon wTaTHOro nMmMobunansepa no
TexHonornm iKey»:

e Ha3HaybTe Ha 04WUH N3 BXOO0B pyHKUMIO «Obxon wTaTHOro nMmmobunnansepa no
TexHosormnu iKey». 1nsg astomobunen, roe Heobxoammo ynpassieHne 6,J10KNPOBKON
pyJlieBOro Kosieca, HasHaybTe Ha OpPaH>XXeBO-(p1MOoNeTOoBbLIV NMPOBOL PYHKLMIO «BIOKNPOBKaA
pyfieBoro Banaa».

e BbIK/loUNTE 3aXKUraHue. Ha>kMmnTe KHOMKY nporpamMmmupoBaHusa 14 pas.

e MeHee, 4yeM Yyepe3 5 cekyH[ BKJIIOYUTE 3aXKUraHue.

e BbiNO/IHUTE AOMNOSIHUTENIbHbIE AENCTBUSA MO «00y4EeHUI0», €CIM 3TO YKa3aHo B

KOMMeHTapusax Ha canTe can.starline.ru onsa Bawero asTtomobuns.

e Moaynb nepengeT B pexxum 06paboTKy AaHHbIX, KOTOPbIM MOXKET MPOO0/KAaTbCA He
6onee 5 MUHYT 1 CONPOBOXKAAETCA KPAaTKOBPEMEHHbBIMU 3BYKOBbIMU CUTHANaMU C
WHTepBaJZiIoM 3 CEKYyHAbI.

e YcnewHoe «oby4yeHune» byaeT NOATBEPXKAEHO 2 3BYKOBbIMU CUMHAIAMU.

e Ecnin anropnt™ o06xona He 6bia1 pacno3HaH, To NnocnenyeT 4 KOPOTKMX 3BYKOBbIX CUIFHasa.


http://can.starline.ru/
http://can.starline.ru/

ECnn 3ByKOBbl€ CMITHaJIbl OTCYTCTBYIOT, TO MPOBEpbTE NOAKIOYEHME:
MUTaHNA MOLYNS;
uernewn CAN-H n CAN-L.



Moaynb Curma 15

CxemMma nogkJiro4yeHus



StarLine Curma 15 cxema nogxmovers

MHdopmaumio o NoaKoueHM Moayna
StarLine Curma 15 K Balemy aBTOMOOUIO
Bbl HalideTe Ha canTe can.starline.ru,
WHCTPYKUMIO N0 3KCMyaTaumm -

Ha help.starline.ru/sigma

PaspaboTumk ¥ MPOW3BOAWTENb,
HMO Crap/laiH, ocTaBndaeT 3a coboi
MPaBO Ha BHECEHME TEeXHUYECKMX

YOYUWeHW,  He OTPaXeHHbIX B

[aHHOW CXeme.

NHpopmaumio 06 obHoBNEHMAX,
. aKTyafbHble  BEPCUW  UHCTPYKLWIA

yCTaHOBKe Bbl Hanpete Ha canre
can.starline.ru

MogknioueHne moayns StarLine Curma 15 K Lensim oxpaHHoro obopyaoBaHuA

O6wue TpeboBaHMA K MOHTAXY

Komnnekc  mpegHasHaueH  [AnA  YCTAHOBKM — Ha
TPAHCMOPTHbIE CPEACTBA C HampskeHreM 6OPTOBOrO
nuTaHna 12 B.

Meper MOHTAKOM KoMIeKca YoeamTech B CMPaBHOCTA
Liene 3neKTpooBoPYIOBAHMSA TPAHCTIOPTHOMO CPEACTE,
K KOTOpbIM GyIeT MOAKIIoYeH OXPaHHbIA KOMIJIEKC, a
Takke B OTCYTCTBUM WHOVKALMM OLIVOOK  LUTATHOTO
060pyI0BaHMA TPAHCMIOPTHOTO CPEMCTBA.

MoHTaX  Komrekca alenyer  NpoM3BoANT B
COOTBETCTBIN CO CXEMOW MOAKITIOUEHIS.

B nepgyio ouepens crieyeT NoAKoUaTh MPOBOA «MacChi»
KOMIMeKca C MOMOLLbHO LITATHOMO 60sTTa (Faiki) «MacChbiy.

[NPOK/MaAKy NPOBOAOB HEOOXOAMMO MPOM3BOAWTL Kak
MOKHO [a/lblle OT UCTOUHVIKOB MEKTPUYECKMX MOMEX:
KaTyLLIEK 3aXM1raHis, BbICOKOBOSBTHBIX MPOBOOB M T,

MutaHue +128

KpacHblit

O6pate  BHWMaHE Ha TO, YTOObl MPOBOMA He
COMPUKACATNCh C [BVPKYLLIVMIACS YaCTAMI KOHCTRYKLIMMA
TPaHCMOPTHOTO  CPEICTBA nefansmyi,  pynesbivm
TARMI U T,

[lojaya  MUTaHWMA  HAa  KOMMOHEHTbl  KOMMIeKca
[0MYCKaeTCA TOJbKO MOCT1e 3aBEPLIEHINA MOHTaXa.

3anpeLlaeTca KpenuTb aTuvK Temrepatypbl Asuratesa
BOMM3M BbIMYCKHONO  KOJUMEKTOPa, TaK Kak 3TO MOXeET
BbI3BaTb MeperpeB Adatiiika 1 BbIXO ero 13 CTpos.

YCTaHOBKA KOMI/IEKCa AO/PKHA MPOVBBOANUTECA TOSBKO
CneupanbHO O6WeHHbIMl/I KBaﬂM¢MuMpOBaHHb]MM
cneupanicTamm.

Mo MPOrPamMMMPOBaHMK  MAPaMETPOB  KOMIMJIEKCa
YCTaHaB/MBaeMble napavieTpbl He  [IOMKHb
NPOTVBOPEUMTb  TPEOOBAHMAM  MHCTPYKLMK O
SKCMNyaTaLy TPAHCMIOPTHOTO CPE/CTRA.
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