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Hacrosee pykoBOJICTBO pacnpoOCTpaHsAeTCss HA MPOrpaMMUPYEMBIA MOAYJIb
ynpasiacHuss MY-71 (B manpHeitieM — MY wim mpocto MOAYJb) ¢ BepcUei mpo-
rpamMmbl He HUxeE 06.

DKCIUTyaTalMOHHas JOKyMEHTalus Ha MY COCTOMT M3 HACTOAIIETO PYyKOBO-
JICTBA IO KCIUTyaTallK, COBMEIIEHHOTO ¢ (popMyIsipoMm.

Monynb otHocutes Kk uzaenusm I'CII mo TOCT 12997.

Bce 3anucu B HAaCTOAIICM JOKYMCHTC IMPOU3BOIAT TOJBKO YCPpHUIAMU, OTUYCT-
JINBO U aKKYPATHO. HpI/I BBOAC HpH6opa B 3KCINTYyaTalluIo HCO6XO}II/IMO OTMCTHUTD Aa-
Ty BBOJAd B 3KCIINIYaTallUIO.

9KcnﬂyaTprI0ma51 OpraHu3anusa HECET OTBETCTBECHHOCTH 3a BCIACHUC 3anucen
BO BPCMA OKCILTyaTallUu U XPAHCHUA U3CIINA. PCKJIaMaIII/II/I Ha MOAYJIb C HC3aIIOJI-
HCHHBIM PYKOBOACTBOM II0 3KCITyaTallU HC IMPUHUMAIOTCH, FapaHTHﬁHBIﬁ PEMOHT
HC IIPONU3BOJINTCA, FapaHTHﬁHBIC 00s3aTeIbCTBA AHHYJINPYIOTCA.

IlepeyeHb yCJa0BHBIX 0003HAYECHUI U COKPALLICHUH:

11O - MporpaMMHOE oOecrieueHue

b/l - 0a3a JaHHBIX

[IK - TepCOHaJbHBIN KoMbIoTep THIA |BM/PC
I'PC - Ta30paclpenesIuTENbHAs] CTAHLIUS

K3 - KOPOTKOE 3aMbIKaHUE

1 TPEBOBAHUA BE3OITACHOCTH

1.1 MV obecnieurBaeT 3alIMTy 4YEJOBEKAa OT MOPAKEHUS AIEKTPUUECKUM TO-
koM 1o kimaccy O 'OCT 12.2.007.0.

1.2 K paGote ¢ MY H0mKHBI JOMyCKaThCS JUIA, UMEIOIINE 00pa30BaHUE HE
HIDKE CPEIHEro TEXHUYECKOTro, MPOIIECAIINEe HHCTPYKTAX M0 TEXHUKE 0€30MacHOCTH
npu paboTte ¢ ycranoBkamu Hanpspkerrem 10 1000 B, o3HakoMIIeHHBIE ¢ HACTOSIIIAM
PyKkoBOICTBOM MO 3KCILTyaTallHH.

1.3 JIro6bie moakitoueHrs K MY mpou3BOAUTH TOJBKO TP OTKIFOYSHHOM TTH-
TaHUH.
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2 OIMUCAHUE NPUBOPA U NIPUHIIUIIOB EI'O PABOTbI
2.1 Ha3znayenue npudopa

Monyns ympaBieHuss BXoAuT B cuctemy npuoopoB «TOKOH-20» u npenna-
3HAYCH IS

MIPUEMA JI0 YETHIPEX JUCKPETHBIX BXOJIHBIX CUTHAIIOB OT BHEIIHUX YCTPOWCTB U OT
YETHIPEX KHOMOK, PACIIOJI0KECHHBIX HA MIEPEIHEN TTaHEIIH;

oOMeHa gaHHBIMU (BBOJA M BBIBOJA) C APYTHMH MOJIYJISIMH 4Yepe3 MarucTpalib
CAN-BUS npu pabote B coctaBe cuctembl TOKOH-20;

(dbopMUPOBaHUs HAa OCHOBE BXOJHON MH(pOpPMAIMK H/WIA BPEMEHH JI0 YEThIpEX
JIUCKPETHBIX JABYXITO3UIIMOHHBIX YIPABIISIONIMX BBIXOJHBIX CUTHAJIOB MO 3aIpo-
IPAaMMHUPOBAHHBIM 3aKOHAM C BBIMOJHEHUEM apU(PMETHUUECKUX M JIOTUYECKHUX
omnepanui.

HMHAWKAIOUKW COCTOAHHSA BXOAHBIX M BBIXOJHBIX HTHCKPCTHBIX CHUI'HAJIOB HA CBCTO-
JUOJHBIX MHAWKATOpPAX, pacCllOJIOKCHHBIX HA Hepez[Heﬁ IHaHeJIn HpH6opa.

OO6iacTh MPUMEHEHHSI — CUCTEMBI aBTOMATH3AIlMN W YIPABICHUS TEXHOJIOTH-
YECKUMH MPOIIECCAaMH B PA3TUYHBIX OTPACIISAX MPOMBINIJICHHOCTH, HAPUMEP Ta30BOM
(ynpaBnenue kpanamu Ha IBYXHUTOYHBIX [ PC), a Takke 3HEPreTHKH U KOMMYHaJTb-
HOTO XO3SIMCTBA, B YCIOBHUSX KPYTJIOCYTOYHOW SKCIUTyaTaIlu, OTBEUAOMIUX TpeOo-
BaHusM kateropuu 3.1 ucnomnenus Y XJI TOCT 15150.

2.2 TexHu4eckHe XapaKTEePUCTUKHU
2.2.1 Moaynb BKITIOYaeT B ceOs:

Bxoppl: 4eTkipe MUCKPETHBIX ABOWYHBIX, ONTOU30JIUPOBAHHBIX. Kaaplii 13 HUX
MOJKET OBITh CKOH(UTYPUPOBAH JJIS TIPUEMa CUTHAJIA OT JATYMKA OJHOTO U3 TPEX
THUTIOB:

a) akKTUBHBIH, HanpspkeHue 10 24B (BxomHoe conpoTuBiieHne S0kOm);

0) macCWBHBIM KOHTAKT Ha HanpspkeHne 24B n Tok 10MA;

B) TIACCHBHBIN CJIA00TOYHBIN KOHTAKT Ha HanpspkeHue 24B u Tok <0,5MA.

BeIxoasl: 4eThIpe MUCKPETHBIX JBOMYHBIX. MOJyIbh BBIITYCKAeTCS B TPEX MCIIOJ-
HEHMSIX, KOTOPBIC OTIMYAIOTCS TOJBKO AJIEKTPUUYSCKUM THUIIOM BBIXOJIOB. Xapak-
TEPUCTUKH TIPUBEICHBI B TabuIe 2.1.

Bricokockopocthoit (10 300 kbox) uuTepdeiic mocienoBaTeibHOr0o 0OMeHa B BH-
ne maructpaiiu CAN-BUS nnis oOmena B nponiecce paboThl JAHHBIMU C JIPYTUMU
MOJIYJISIMH, @ TaK)Ke JJI1 BO3MOXKHOCTH HadalbHOUM HacTpoiiku Moayds ¢ [1K.

Bocemp cBETONMOAHBIX MHAWMKATOPOB HaA IMEPEAHEN ITAHENIH, OTPAXKAOIIUX CO-
CTOSIHUE BXOJOB U BBIXOJIOB.

YeTpIpe KHONKH ISl PYYHOT'O YIPABICHUS COOTBETCTBYIOIIUM BBIXOJIOM.
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Tabnuna 2.1 — DiekTpuyeckue XxapakTe

WCTHUKH BBIX0JI0B MY

[TapameTp En.nsm Henonnenme
T -01 -02 -03
Kou-Bo BbIX010B 4 4 4
KnroueBoit aneMeHT TPAH3UCTOP | CUMHUCTOP OIITOpENE
MIOJIEBOM

KommyTtupyemoe B min | =6 ~12 =/~5
HANPsHKCHUE HArPy3KH B max | =35 ~380 =350; ~240
Tok Harpy3ku A min | 0,005 0,005 0,005

- JUTUTEIILHO Amax |2 1 0,7

- B TeyeHue 1 MUHYTHI Amax |3 1,5 1
[Tanenue HanpspKEHUST HA B max

KJIFOU€ BO BKJI. COCTOSIHUU:

- IpU TOKE HArpy3ku SOMA 0,007 1,2 14

- IpU TOKE Harpy3ku 1A 0,135 1,5 2,5
KoHTponb 00pbIBa HAarpy3Ku + + (o ~100B) |+

(B BBIKJI. COCTOSIHHH)

KoHTpobHBIH TOK MA =6B 0,1 | ~220B 05|=/~5B |05

=24B 0,5 =/~ 220B | 0,5

3ammra ot K3 + — —

[Topor 3amuTts! oT K3 A 4 - -

Cxema BKIIIOUEHUS TIPU Tie- - + -
pexoje yepe3 Houb (ZCD)

dukcupyronme Tuoabl (s + — —
WHJIYKTHUBHON HAarpy3Ku)

Hampsioxenue nzomnsimm B >1000 >1000 >1000
BBIXOJIOB OT OCTaJbHOU

CXEMBI
Hanpspkenue nzonauuu B y Harpy3ok | >1000 >1000
BBIXOJIOB JIPYT OT JIpyra oOmuif "
Bpems BximroueHus MC 0,15 MIpH nepexojie | S

max U uepe3 HOJIb
Bpewms BeIkITIOUCHUS MC 0,1 pu nepexoje | 3
max | yvepe3 HOJIB
*) ycinoBHble 0003HaUeHUs: =" — MOCTOSIHHBIHN TOK; "~" — MEpEMEHHBIN TOK;
"=/~" — MOCTOSHHBII WJIN IEPEMEHHBIN TOK;

**) JUIst MepEMEHHBIX TOKOB U HAIIPSUKEHUM YKA3hIBAKOTCS AEHCTBYIOIINE 3HAUCHHS.
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Pucynox 2.1 — Buennuii Bug 1 HyMepaius KiieMM MOIyJIs
a) BUJI COOKY; 0) C mepeHel maHeIu

2.2.2 Moaynb BBINOJHEH B IJIaCTMAacCcOBOM Kopmyce ¢upmbl Railtec ¢ kpen-
nenueM Ha DIN-peiike. BHemnuii Bua npejicraBieH Ha pucyHke 2.1.

2.2.3 Tlutanme Momynsl — HCTOYHHUK TIOCTOSHHOTO TOKAa HaNpsHKCHHEM
24+1,5 B. [Totpebnsiemast MontHOCTH He Oosee 1,5 Br.

2.2.4 Monynp obecrieunBaeT MPOrpaMMHO-AIIIAPATHRI KOHTPOJIb UCIIPABHO-
CTH IIETICH BBIXOJHBIX CHUTHAJIOB (HaJu4ue OOpHIBOB). BO3MOXKHOCTH KOHTPOJIS BbI-
XOJI0B Ha 00pBIB ecTh BO Beex ucnonHeHusx (-01, -02, -03). [Tpunmmn aefcTBUs KOH-
TPOJISL B TOM, YTO B BBIKJTIOUEHHOM COCTOSTHUY BBIXO/Ia Yepe3 HArpy3Ky MPOITyCKACTCsI
HeOobIIoN TOK (=0,5MA), M0 HATMYUIO KOTOPOTO JIENAETCSI BBIBOA O LEIOCTHOCTH
IIeNU Harpy3Kku. Bo BKIIOYEHHOM COCTOSTHUU BBIXOJ1a OOPBIB HE TUATHOCTUPYETCS.

2.2.5 Mopayns ucnionaerus -01 obecrneunBaeT KOHTPOJIb M 3alTUTy OT KOPOT-
KOTO 3aMbIKaHUs B Harpy3ke. [IpuHIMN ee AeCTBHS B TOM, YTO MPH BKIIOUYEHHOM
BBIXOJIC B Cllydyae KOPOTKOTO 3aMblkaHUsi KitodeBod 3iemeHT (MOII-Tpan3ucTop)
IPOU3BOJIUT JTUHEHHOE OrpaHUYEHHE TOKA M, HarpeBasch, aBTOMATUYECKU OTKIIOYa-
etcsi. BocctanoBnenue curnana Ha Bbixoze nocie K3 mpoucxoauT mocie HopMamu-
3aluu TeMIeparypbl (OCTHIBaHUS) KIFOYEBOTO AJIEMEHTA. B BBIKIIFOUEHHOM COCTOS-
HUK BbIxoaa Hanmune K3 He nuarnoctupyercs.
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2.2.6 V300511151 CUTHAJIBHBIX JIEKTPUYCCKUX TICTICH OTHOCUTEIIBHO IIeTel -
TaHUsS BBIJICP)KMBACT B TeUueHWE 1 MUHYTHI ACHCTBUE HCIBITATCIIBHOTO HAPSHKCHHUS
MPaKTUUECKU CUHYcouanbHOU Gopmbl ammuiuTynoi 500B, yactoToit oT 45 1o 65 'y
IPY HOPMAJTBHBIX KJITUMATHYCCKUX YCIOBHUSIX.

2.2/ MUHUMaJIbHO JOMYCTUMOE S3JEKTPUUYECKOE COMPOTUBIECHUE H3OJSALUU
ANEKTPUUECKUX LENeld MUTaHUs OTHOCUTENBHO KOopmyca coctaBisieT He meHee 20
MOM 1ipu HOpMaJIbHBIX KIIMMAaTUYECKUX YCIOBUSX.

2.2.8 Monaynb BBIIOJHEH HAa OCHOBE MHUKPOIPOIECCOPa, UMEIOLIEro pPernpo-
IPaMMHPYEMYIO TTAMATh C 3JIEKTPUUYCCKOHN 3alKMChI0 U CTUpaHUEM WH(OpMaIu st
3aHeceHus HacTpoek monb3oBarens. CoxpaHeHne 0e3 HCKaXeHHs WHGOpMaNuud o
BBEJICHHBIX KOHCTAaHTaX W 3a7a4ax 0O0CCIECYMBACTCS B TECUCHUE BCETO CPOKa CITY>KOBI.
Uucno mukios nepesanucu 10 100000. ITporpamMmmHoe obecrieueHrne MHKPOIPOIIEC-
copa BkirodaeT B ceds 6azoBoe 10, koTopoe nmpu HaCTPOHKE MOXKET OBITh TOTIOTHE-
HO 3arpy»aembim [10.

2.2.9 bazoBoe nporpaMMHOe 00ecriedeHre MUKPOIIPOIIECCOPa UMEETCS B KaxkK-
JIOM 3K3EMIUIAPE MOAYJISI IPU BBIMYCKE C MPEANPUATUSI-U3TOTOBUTENSI U BBITIOJIHACT
POJIb OTepaliMOHHOM cucTeMbl. OHO 00ecreunBacT:

Hactpoliky ocHOBHBIX mapameTpoB Moxaysiss ¢ nomoumipro IIK  uepes
CAN-BUS unTepdeiic.

BBoa BXOJHBIX JHCKPETHBIX CHUTHAJIOB, PEAKIHUI0 Ha HAXXaTUE KHOIOK,
YIIPaBJIEHUE CBETOJAMOJHON MHAWKALMEH, BbIIA4y BBIXOJHBIX JUCKPETHBIX
CUT'HAJIOB, KOHTPOJIb BBIXOA0B Ha 00pbIB/K3.

BrImiosiHEHHE TECTOBBIX PEKUMOB € TOMOIIBIO KHOITOK cOBMECTHO ¢ 1K 4e-
pe3 CAN-BUS unrepdeiic.

praBHGHI/IC HCIIOJIHCHHUECM 3arpyKacMbIX 3aJ1a4d.

2.2.10 Moaynb obecrieunBaeT MporpaMMupoBaHne (HaCTPOHKY) Ha KOHKPET-
HBII TexHoJIorndeckuii 00bekT. Hactpoiika BeimonHseTcs ¢ nomoibio 1K, nmerore-
ro uu@poBoi kaHan cBa3u B ctanaapre RS-232, uepes agantep RS-232 — CAN-BUS,
BBITTYCKAEMBIN M3TOTOBUTENIEM MOAYJISA, MYTEM 3a/laHusl TpeOyeMbIX KOHCTAHT U 3a-
rpy3ku TpedyeMoro Habopa 3aaad. Bo3MokHbIe BapuaHThl HAbOpa 3a/1a4d coJiepxKaTcs
B b/l, mocTtaBisieMoi ¢ MOYJIEM.

2.2.11 HaGop 3a7a4 BBIUMCICHUN W JIOTUKH, 3arpy>kKaeMblil MPU HACTPOMKE,
CBSA3BIBACT MEX]1y COOOM COCTOSIHME BXOJHBIX U BHIXOJHBIX CUTHAJIOB MO TPEOYyEMBIM
noJib3oBaTeN0 3aKkoHaMm. OOIiee KOJIMYECTBO 3arpyaeMbIX alrOpUTMOB — /10 64.
O0630pHbIN nIepeueHb uMeromuxcs B b/ anroputMoB npuBesieH B Tadaune 2.2, noj-
poOHBINM — B TabmuIe 2.5.

2.2.12 Monynb obecnieunBaet nepenauy uepes3 uHrepdeiic CAN-BUS mro0bix
CBOMIX BHYTPEHHHUX MapaMEeTPOB I10 3alpocaM BHEIIHUX YCTPOWUCTB, APYTUX MOIYJICH
unu [1K.
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HaumeHoBaHue ajropurma KoJsinyecTBo
Jlornueckoe MJIN Ha 2 BXOza JIro6oe
Jlornueckoe U Ha 2 Bxoma JIro60e
Jloruueckasi HHBEpPCHS JIroboe
Hckmouatomee MJIN Ha 2 Bxona JIroboe
RS-tpurrep Jlroboe
ApudmeTndeckoe ClIoKeHUE JIroboe
[lepechbuika (KomupoBaHKue) OUTOBOTO MapamMeTpa JIroboe
3aepkka 1mo GpoHTy JIroboe
3azepkka 1o cnaay JIro60e
3anepkka no GpoHTy U cnaay Jlroboe
[Tepektouarens JIroboe

CpabaTbiBaHHE TIO «OOJIBIIIE
(cpaBHEeHHME MapaMeTpa ¢ KOHCTAHTOM)

1o uncity BEIXOOOB

CpabaTbIBaHME 110 «MEHBLIE»
(cpaBHEeHHME mapaMeTpa ¢ KOHCTAHTOH)

ITo YHUCIIY BBIXOJ0B

CpaBHeHME IByX ITapaMeTPOB

[To uncity BEIXOOB

CpabaTsiBaHH€E TIOJIOCOBOE
(cpaBHeHHME MapaMeTpa ¢ IByMsi KOHCTAHTAMH)

ITo yucny BBIXOZIOB

ITo3unnonHoe PEryJIMPOBAHUC 110 BPECMCHH CYTOK

IIo YHUCJIY BbIXOOOB

[To3numoHHOE peryiMpoBaHue 10 BPEMEHU CYTOK
C YYETOM BBIXOJHBIX U MPa3qHUYHBIX AHEH

1o uncity BEIXOLOB

Vupasnenue kpanoM I'PC (OTKpBITE/3aKpHITH)

ITo YHCJIY BbIXOOOB

YupasneHue pe3epBoM AByxHUTOUHOU ['PC

1

YnpasiieHue 103MpoBaHKeM 110 pacxoiy (2 BapuaHTa)

[To uncity BEIXOJOB

PopMHpOBaHUE aBAPUU C KBUTUPOBAHUEM

1o uncity BBIXOOB

FeHepaTop MPAMOYTOJIbHBIX UMITYJILCOB

ITo YHCJIY BbIXOOOB

BBon mapamerpa mo CAN BUS (GuroBslit mapamerp, Hemblil nim JIroboe
IaBaroNvii hopMaTt, Bpemsl, 1ata)

2.2.13 Moayns obecriedBaeT BO3MOXXHOCTh MHIAMKAIIMM COCTOSIHUSI BXOJIHBIX
Y BBIXOJIHBIX CUTHAJIOB Ha 8 cBeToano1ax. COCTOSIHUE BXOAHBIX CUTHAJIOB OTpa)KaeT-
Csl COOTBETCTBYIOIIMMH YETHIPbMS CBETOAMOAMH, JIBA U3 KOTOPBIX 3€JICHOTO CBEYe-
HUA U JIBa — KpacHOro. COCTOSIHME BBIXOJAHBIX CUTHAJIOB — €II1€ YE€THIPhMSI CBETOINO-
namu (Tak)ke J1Ba 3€JICHOTO M JBa KPaCHOrO CBEUCHHs). Pa3aWYHBIN I[BET CUTHAJIOB
00yCIIOBJIEH TE€M, YTO TMPU HCIOIL30BAaHUM MOMAYJS JUIsl YIpaBJICHWs KpaHaMU Ha
nByxHUTOYHBIX ['PC curHam Ha «3eJIeHOM» BBIXOJI€ 03HAYAET «OTKPBHITh COOTBETCT-
BYIOIIIMM KpaH», a CUTHAJI Ha «KPAaCHOM» BBIXOJIE — <«3aKPBITh COOTBETCTBYIOIIUI
KpaH».

2.2.14 Mopaynb BOCIpUHUMAET Ha)KaTHs HA KHONKMU Ha nepenHen nanenu. Ec-
JIM BBIXOJTHOM CHUTHAN 3arpy»KE€HHOU 3a/1auu yIrpaBjieHUs] KpaHOM HIIM J103aTOPOM Ha-
CTPOEH Ha OJIMH U3 BBIXOJIOB YIIPABJICHUS, TO HAKaTUE COOTBETCTBYIOIIEH KHOMKU Ha
JUIEBOM TMaHeNIu O0EeCreYrBaEeT MOSBJICHHE HA 3TOM BBIXOJE CUTHAJIA YIPABJICHUS
HE3aBUCUMO OT COCTOSIHUS JUCKPETHBIX BXOJ0B U 3HAUEHUI BBEJACHHBIX TaPAMETPOB.

2.2.15 Tlepuo MOBTOPEHHUST PacYSTOB B MOJyJIe yrpaBicHus (miar cuera) 3a-
BUCHUT OT KOJIMUECTBA U THUIA 3arpY’>KCHHBIX 3a]ay U BCETJa KpaTeH IEJIOMY YHCIY



JIuct 10 T10.00.71PD

cexkyH. [Ipu manom 4ucie 3aay nepuoj; cocrabisieT 1 cekyHay, npu OOIbIIIOM YHC-
Jie 3a71a4, 0COOCHHO 3a/1a4 BBOJIa, MOXKET YBEJIUUMUBATHCS 10 2-3 CEKYH]I.

2.2.16 Cder cexyH BpEMEHHU IMOBTOPCHUS PAcUeTOB, a TAaK)KE BBIICPKKH Bpe-
MEHU B 3a/1a4ax 3aJICPXKKH, BEICTCS BHYTPCHHHUM aIlllapaTHO-IIPOTPAMMHBIM TaiMe-
pom. lllar 3anmepxku cocrariser 1c B auanazone ot O mo 255c, TOUHOCTH OTCUETa
10 mc. Yacel peaibHOro BpeMeHH B MY OTCYTCTBYIOT, W, B Clydae 3arpy3Ku 3ajaad
pPETYJIUPOBAaHKMS IO BPEMEHH W JiaTe, HEOOXOIWMO 3arpy3uTh €Ile 3aJadyd BBOJIA
BPEMEHU U JIaThl U3 BHEITHETO0 MOYJISI, UMEIOIIETO TaKyt0 HH(POPMAIIHIO.

2.2.17 JInuTenbHOCTh UMITYJIbCA, BBIJIJABAEMOTO Ha JI03aTOp B 3ajaye yIpaBlie-
HUS JO3MpPOBAHHMEM, YCTaHABIMBAETCS TMPH HACTPOWKe B AmWama3oHe oT 1 mc 1o
65535 Mc ¢ marom 1 mc. OTcuer BpeMeHU UMITYJIbCa BEIETCS BHYTPEHHHUM armapar-
HO-TIPOTPaMMHBIM TailMepOM, TOYHOCTh oTcyeTa 1 Mc.

2.2.18 Kaxnas 13 3arpy>kKeHHbBIX 3a/1a4 «IeHepaTop UMITYJIHCOBY» 00€CTICUNBAET
dbopMHpOBaHUE Ha CBOEM 3aJIAHHOM BBIXOJC MPSMOYTOIBHBIX UMITYJbCOB C 3ajaH-
HBIM TIEPHOJIOM U JUITUTEILHOCTBIO. DTH TTapaMeTPhl 3aJIat0TCS TIPU HACTPOUKE: TIEPH-
0] KaK 1eJjioe ynuciio B auamna3one or 1 mc 1o 65535 mMc ¢ marom 1 Mc, JIATENBHOCTD
B nporeHTax oT 0% no 100% kak uucio ¢ miaBaroIieit 3ansaToil. IMmyaschl BbIa-
IOTCS TIOJ YIIPABJICHHEM BHYTPEHHHMX IMPOTPAMMHO-aNNapaTHBIX CYCTUYNKOB HE3aBH-
CHUMO OT TIEpPHO/Ia TOBTOPEHHUS pacdyeToB. TOYHOCTH BbIIaun 1 Mc.

2.2.19 Moaynb yCTOMYMB U MPOYEH K BO3ACHCTBUIO TEMIIEPATYpPhl U BIAKHO-
CTH OKpYXaloIlIero Bo3ayxa coryacHo rpynne ucnoignenus C3 mo 'OCT 12997 .

2.2.20 Monynb yCTOMYMB U NMPOYEH K BO3ACHCTBUIO aTMOC(HEPHOTO JaBJICHHUS
coryacHo rpymrmne ucnoysHerus: P1 mo 'OCT 12997 .

2.2.21 Monynb yCTOHYMB U MIPOYEH K BO3ACHCTBUIO MEXaHUUYECKHX HArpy30K
corsacHo rpymrne ucnognenus L1 mo 'OCT 12997 .

2.2.22 3amuIieHHOCTh MOTYJIsl OT MPOHUKHOBEHHMS BOJIBI M BHEIITHUX TBEP/IbIX
npeamMeToB cooTBeTcTBYeT creneHu 3amuThl |P20 mo 'OCT 14254.

2.2.23 Moaynb NpoYeH K BO3JECUCTBUIO KIMMATUYECKUX (PAKTOPOB U MEXaHU-
YECKUX HArpy30K B TPAHCHOPTHOM Tape MpH TPAHCIIOPTUPOBAHWU aBTOMOOWIIBHBIM U
KEJIE3HOIOPOKHBIM TPAHCIOPTOM, a TaK)K€ aBUATPAHCIIOPTOM B IepMETHU3UPOBAH-
HBIX U OTaIIMBaeMbIX oTcekax B coorBeTcTBuU ¢ ['OCT 12997 .

2.2.24 T"aGapuTHble pa3Mepsl MOy He npeBbImaoT 110x 70x65 MM.
2.2.25 Macca ne 6oiee 0,5 kr.

2.2.26 Cpennsist HapaboTka Ha oTka3 He MeHee 25000 u. Kpurepuem oTkasa siB-
asieTcst HecooTBeTcTBUE TpeboBanusm TY 4213-071-44147075-03.

2.2.27 Cpennuii cpok ciry»0bl He MeHee 12 ner. Kpurepuem npeneabHOro co-
CTOSIHUSI SIBJISIETCSI IPEBBIIIEHKE 3aTpaT Ha peMOHT 50% cTOMMOCTH HOBOIO MpUOOpa.

2.2.28 Cpennee BpeMs BOCCTAHOBJICHHS pPabOTOCIIOCOOHOTO COCTOSTHUS
He Oosiee 4 4.
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2.3 YcrpoiicTBO U paGoTa npudopa

2.3.1 Koncmpykyus u o6umue npunyunst pabomsut

2.3.1.1 Moaynb ynpaBieHHs BBIIIOJIHEH Ha OCHOBE MUKPOKOHTpPOJIEpa CeMeii-
cTBa x91, cHaO)keHHOro HaOOPOM BCHOMOTATENbHBIX YCTPOMCTB ISl OpraHU3ALMU
BBOJIa BXOJIHBIX cUTHaNoB, oomena mo unrepdeiicy CAN BUS, unaukanuu, u ¢op-
MHUPOBaHUS BBIXOHBIX CUTHAJIOB.

2.3.1.2 KOHCTpYKTHBHO MOJYJb BBIMOJHEH B IUIACTMACCOBOM KOpITyCE THUIIA
Railtec (mpoussoactBo ¢upmber OKW). Kopriyc npenHa3HaueH Juisi MUATOBOTO KpPeTI-
nenus Ha DIN-penbc. [ToakmroueHre BceX BHEIIHMX CBS3€U MPOU3BOJUTCS K paszb-
€MHBIM KJIEMMHBIM KOJIOJIKaM TIOJ] BHHT, PacloOJIO)KEHHBIM B OCHOBAaHUHM TOPIIEBBIX
CTeHOK Kopmyca. [Tos 4eThIpbMsi IPaBBIMM BEPXHUMH KIIEMMaMU (KJIEMMbI BXOJIOB),
IpEeTyCMOTPEHBI JDKaMIephbl Il KOHPUTrypupoBaHus BX0a0B. llox kmemmoin s
noaxmroueHnss CAN BUS ecth mkammep 1 yCTaHOBKH TEPMUHUPYIOIIETO PE3UCTO-
pa (tepmunaropa) Ha CAN. Ha3znaueHnue KiieMM M YCTaHOBKA JPKaMIIEpOB MOAPOOHee
ommcansbl B pazaene 3.1 «[loaxmrouenne.

2.3.1.3 Ilpunnun paboThl MOIYJNS YNPABICHHS 3aKIIIOUACTCS B IUKINYECKOM
NOBTOpPEHUH TOJ ympasieHueM 0azoBoro [1O mocienoBaTeNbHOCTH 3arpyKEHHBIX
3a1a4 BBOJa M MpeoOpa3oBaHus MH(poOpManuu. PaccunTaHHbIE BBIXOJHBIC CHUTHAIIBI
BbIatoTcs 0a30BbIM 110 Ha BBIXOABI yHpaBlieHUs W WHAUKaWU. YacTtora 0OHOBIE-
HYsI MTHQOPMAIIMU Ha BBIXOJaX WHAMKANWMU U ynpasieHus cocrasiser 100 [, mpu
HAJIMYUH 3arpy’>KEHHBIX 33/1a4 YIPaBJICHUS JO3UPOBAHUEM WJIM FeHEpaTopa UMITYJIb-
coB — 1000 I't. [leproa moBTOpEHMS pacyeTOB COCTABISAET 1-2 CEKyH/bI.

2.3.2 Cucmema napamempoe

2.3.2.1 JIns mocTtyna Ha YTeHUE W/WJIM 3alHCh KO BCEM HACTPOCYHBIM, pacyeT-
HBIM, apXUBHBIM U TIPOYHMM JaHHBIM JIOOBIX mprOopoB cuctembl «TIKOH-20» pas-
pabotkn npexnpustus «KPENT», moaxmodennsix k Maructpamn CAN-BUS, B Tom
yucie U Moayis ynpasieHuss MVY-71, BBe€HO MOHSTHE CUCHIEMbL RAPAMEHIPOE.
JIro6oit mpubop B HEl ABISETCS MOJYem, a €ro MPOrpaMMHOE OOeCTieUeHHEe Mpe/I-
CTaBIsieTCS B BUJC HAOOpa anrcopummos (3adau), MIMEIONNX B Ka4eCTBE BXOJHON H
BBIXOJHOW MH(popMauuu napamempst. ONMCaHUe CUCTEMbI MapaMETPOB XPAHUTCS B
0aze nmanubix (B/]), mepBOHAYATBLHO MOCTABISEMON MPEIIPUSTHEM-U3TOTOBUTEICM
MOJIyJIs, a 3aTEM, B IPOLIECCE HACTPOMKU M SKCILTyaTalluy NMpudopa, TOMOJHIEMON U
U3MEHsIeMON Tmonbp3oBaTeneM. Kaxnaplii mapamerp xapakrepusyercs B b/l nByms
UMeHaMU (IIOJTHBIM M KPATKUM), CBOMM HOMEPOM B BHUJIC YETHIPEX3HAYHOTO IIECTHA-
JUATUPUYHOTO YHUCla, Ha3HAYEHUEM, CIIOCOOOM J0CTyNa, pa3MEIICHUEM B MaMSTH
MOJyJISl U BHYTPEHHHM IIpEJICTaBICHUEM. B0O3MOXHBI MpocThie (OMHOYHBIE) Tapa-
METpBI, & TAK)KE€ MHJIEKCHBIE MMApaMETPhI, SABIISIIOLIMECS AIEMEHTAMH MaccUBOB. Mo-
nynu Ha maructpaau CAN-BUS aapecyroTcst cBouMu CeTeBBIMA HOMEpaMH, KOTOPBIC
YHUKaJbHbBI B mpenenax maructpanu. [[ns oOpalieHus K KOHKPETHOMY HapameTpy
KOHKPETHOTO MOAYJIS HEOOXOAMMO BBIIOJIHUTh KOMAHAY YTEHUS WJIM 3alHUCH, B KO-
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TOPOM yKa3bIBaeTcs TpeOyeMbIil CETeBOM HOMEp MOy U TpeOyeMmblid HOMEp Mapa-
Metpa. Ecny napameTp MHAEKCHBIN, JOTIOJHUTEIBHO YKa3bIBAETCS 1 HOMEDP UHAEKCA.

2.3.2.2 VcnonHsemble MOAYJIEM 3@dayu JENATCS Ha TMOCTOSHHO TPHUCYTCT-
BYIOIIIME B JIFOOOM 3K3eMIutsipe Moayiis (6azooe [10) u HaOOp MOAKIIOUAEMBIX MTPH
HACTPOWKE JIOMOJHUTEIBHBIX 3anad (3arpyxkaemoe I10, cubkue 3amaum). B cocraB
6a3oBoro 10 BxoauT MOHHTOP (POHOBBIX 3a/1ad, YIPABISIOMUNA pabOTOM 3arpyKeH-
HBIX 3a/a4. [lapameTphl 3a/1a4 ¢ TOUYKH 3pEHUSI CBOUX HOMEPOB JIEIATCS HA HCeCMKUE
u cubkue. Bece mapamerpsl, mpuHaiexaiye 6azoBomy [10, SBISIFOTCS )KECTKUMU H
MIOJTyYar0T CBOM HEM3MEHsEMbIC HOMepa eie npu pazpadorke [10 Ha npeanpusiTiu-
usrotopurene. IlapameTpbl, TpUHAAICKAIINE 3arpykacMbIM 3aja4yaM, IOJTydYaroT
HOMeEpa Ha dTare co3JaHus Habopa 3arpykaeMbIX 3a/1ad, T.€. Ha 3Tare HaCTPONKH.

2.3.2.3 Monynb ynpasnenus MY-71, kak u 11000# Ipyroil MOayiab CUCTEMBI
«TOKOH-20», umeeT cBoil cOOCTBEHHBII HAOOpP BHYTPEHHUX MapaMeTpoB, CIIyXka-
IIMX JJI1 HACTPOMKU U OLEHKH ero padoTsl. Habop oCHOBHBIX mapaMeTpoB 0a30BOIr0O
I1O npuseaen B Tabnuue 2.3. s co3nanust Habopa 3arpy’kKaeMbIX 3a/lay UCIOJb3Y-
ercst mporpamma «Pom6» T10.06.102. Jlna 3aHeceHUs: KOHKPETHBIX 3HAYEHUM mapa-
MeTpoB 6a30Boro [1O u 3arpykeHHbIX THOKMX 3a/1ay Ha 3Tare HaCTPOUKH MCIOJNb3Y-
ercs nporpamma «Tenenopt» T10.06.208. O6e mporpamMMbl HaXOASTCS Ha JIUCKE
T10.06.155; tam xe pa3mernieHa u ucxoanas 6asza ganubix 1T10.06.115. [{uck BXoauT
B KOMIUIEKT nocTaBkd MY. B mporecce skciuryatauuu COCTOSIHUE MTapaMeTpOB MO-
TyJisl, KaKk IpaBWiio, KOHTPoJIs He TpedyeT. [Ipu HeoOX0oAUMOCTH Kakux-110o MmpoBe-
POK JIOCTYM K MapaMeTpaM BO3MOKEH C IMOMOIIbIO TOM ke mporpammsbl «Tenenopr».
[Monkmrouenue [IK k maructpamu CAN-BUS mokeT BBITIONHATHCS Yepe3 ajarntep
«RS-232 — CAN-BUS» T10.00.54 npou3BocTBa NMPEATPUSTUS «KPEUT», noakio-
yaemblii kK ceo0oaHomy COM-nopry I1K.

2.3.2.4 Tlo Ha3HAUYEHUIO BCE MapaMeTphl JIEISATCS Ha CIETYIONINE TPYIIIbL:

- 3aBojickue KOHCTaHTHI («3K» mo Tabmuiiam mepeyHs mapameTrpoB), XapakTe-
pU3yIOIIMEe OCOOCHHOCTHU anmapaTypbl. 3HAU€HUsS KOHCTAHT 3aHOCATCA Ha Mpearpu-
ATUU-U3TOTOBUTENE U U3MEHEHBI OBITh HE MOTYT.

- [TapameTprl HacTporiku («HIIT» mo Tabmuiiam mepevHs mapaMeTpoB), odecte-
YUBAIOIIKE MPOTPAMMUPOBAHUE MOAYJISI HA KOHKPETHOE MPUMEHEHHE. 3aHOCATCS T10-
TPEOUTENSIMU B IEPUO/T IMTyCKO-HANAO4YHbIX padoT uepes [1K.

- Pacuernbie mapametpsl («P» mo Tabnuiam nepedHs mnapameTrpoB), GpopMmu-
pyemMble paboTaroIMMU 33Jja4aMy B MPOIECCE HKCIUTyaTallMi U COJEpIKaIlue OCHOB-
HbIE PE3YJIbTAThl UX PAOOTHI.

- CityxeOnble mapamerpbl («C» 1mo Tabnuiam mepedHs mapaMeTpoB), Coaep-
xKare nH(QopMaIuio, KOTopas MOXKET MPUMEHATHCS JUIsl OLEHKH MPaBUILHOCTH pa-
00Tl B MPOLECCE IKCIUTyaTallud U PEMOHTHO-TIPO(PHUIIAKTHUECKUX paboTax.
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Tabnuua 2.3 — Ilepeuens napamerpoB 6a3o0Boro 10 Moayss ynpapieHus

[Tapa- HaunmeHnoBanue nmapamerpa Hazna-| Bung | Mecro |docryn
MCTP IIOJTHOC KpaTKOC YECHUC D "2 "3
1 CucremMHBIe NapamMeTpbl
1.1 Hacmpoiika unmepgeiica CAN-BUS
0000 |CereBoii HOMED cet NocH HIIT 1111 113V ] 22
0001 |Macka Homepa (=FFh) Macka HIT 111 13V ] 22
0002 |Pe3eps Homepa (=00h) pe3 HoM HIT 111 I3y 1 22
0003 |Pe3eps macku (=00h) pe3 Mack HIT 1111 I3V 11 22
0004 |Kondwurypamms u CKOpOCTh CKOPOCTH HIT 20 I3y 11 22
(=41EOh)
1.2 Obuwgue nacmpoiiku
FOOO |Tum momyns Tun 3K 1112 I13VII 10
FOO1 |3aBojackoii HOMEp 3aB N 3K 1112 I3V ]] 13
FO02 |Bepcwust mporpaMmbl [Tporp 3K 1111 T13VII 20
030A |Homep ucnosiHeHHs UCIIOJIH 3K J1 II3VII 20
FOO4 |Ouepenp 3arpyxaemMbIx 3a1a4 ouepeb HIT 1114 3y /[ 12
(mMaccuB 10 64 377€MEHTOB)
FOOA |Tabnuma mnapamMeTpoB 3arpyskae-|map 3aj HIT 114 I3y 11 12
MbIX 3a7a4 (MaccuB 10 256)
FOOB |Tabmuua omwucaHusi TMOKMX Mapa-|omuc rud HIT 14 I3y 12
MeTpoB (MaccuB 256 mapaMeTpoB)
2 BxojHble H BHIXOJHbIE CHTHAJIbI
0104 |Curnai Ha Bxoze O Bxox 0 C our o3y 13
0105 |Curuan Ha Bxome 1 Bxon 1 C our o3y 13
0106 |Cursain Ha Bxoxe 2 Bxon 2 C our o3y 13
0107 |Curnan Ha BXxoje 3 Bxon 3 C our o3y 13
0100 |Curnan Ha BeIxOJE O Brixon 0 C our o3y 13
0101 |Curman Ha BeIXOZAE 1 Brixon 1 C out o3y 13
0102 |Cursain Ha BeIXOHE 2 Beixon 2 C our o3y 13
0103 |Curnan Ha BeIXOJIE 3 Brixon 3 C our o3y 13
0108 |Kuomka O Knonka 0 C our o3y 13
0109 |Kuonka 1 Knomka 1 C onr o3y 13
010A |KHomka 2 Knomnka 2 C ouT o3y 13
010B |Knomka 3 Knonka 3 C our o3y 13
3 KoHTpo/ibHBIE TapaMeTphl
FO17 |[ara JlaTa P CIIelr (0X3% 12
FO18 [Bpewms Bpewmst P cren o3y 12
0300 |CocTosiHue 0TKa30B OTKAa3bI C 1 o3y 10
0301 |Komus nopra PO nopt PO C 1™ | o3y 20
0302 |Konus nmopra P1 nopt P1 C 11 o3y 20
0303 |Konwus mopra P3 nopt P3 C 1" o3y 20
0309 |Komnwus mopra P4 nopt P4 C 1111 o3y 20
0304 |Unamkanus U yrpaBiIeHHE POI C o o3y 22
0305 |Bxozabl U KHOIIKA P2I C 1 o3y 20
0308 |/lauTenbHOCTH IMKIA ITUKII, C C J1 o3y 10
FO1A |Pa6ora \ ocTanoB Pa6ora C 111 o3y 12
FO1C |Kox momp3oBarens [IOJIL30B C 11 (0% 20
0400- |Texymmue oOpbIBHI BeIxoA0B 0-3  |O0p Tek C ouT o3y 12
0403 |cOOTBETCTBEHHO
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[Tponomkenue Tadbauibl 2.3

[Tapa- HaunmeHnoBanue nmapamerpa Hazna-| Bung | Mecro |docryn
MCTP ITIOJIHOC KpaTKOC YCHHUC D "2 "3
0404- |Xpanumsbie 00pwiBbI BEIX010B 0-3 |O0p Hak C out o3y 12
0407 |cOOTBETCTBEHHO
0408- |Texynme K3 BoixomoB 0-3 cootBer- K3 Tek C our o3y 12
040B |ctBeHHO (T0sbKO B HctionHernn 01)
040C- |Xpanmmbie K3 Bexomos 0-3 cootBet- K3 Hak C our o3y 12
040F |ctBenHO (TosbKo B ricrionHennn 01)

0410- |Texymme cyMMapHbIE OTKa3bl BBIXO- |OTK TEK C ouT o3y 12
0413 |noB 0-3 COOTBETCTBEHHO
4 TecToBbIe IapaMeTPbI
0200 |3amyck TecTa TECT C our o3y 12
0201 |TecT HHOMKAIIUU TECT UH] C our (0X3% 12
0202 |Tect KHOIIOK TECT KH C our (0% 12
0203 |TecT BBIXOIOB YIPaBJICHHUS TECT yIIp C our o3y 12
IMTPUMEYAHINA:
1. II—uwucno c nnasatorieit 3ansaToi; L — mecTHanmaTupuyHOE 9UCo, [| — AecITHUYHOE YUCIIO.

[Mudpa o6o3HayaeT yrciao OAUT BO BHYTPEHHEM MpEACTaBICHUH uncia. Yncna ¢ riaBaromen
3ansaToit umeroT popmat cranaapta | EEE-754 (kopoTkue BenecTBeHHbIE uncia, 4 6aiiTa).

2. T1I3Y], ITI3VII —pemnporpaMmupyemMast TaMsTh JAHHBIX M TIPOrpaMM cooTBeTCTBeHHO; O3Y — BHYTpEH-
HSISI OTIePATUBHAS TAMSITh, TP OTKJIFOYEHHH BHEIITHETO MUTAHKUs HH(OPMAIMs B HEM HE COXPAHSETCS.
3. Tlepsas nudpa 0603HaUaET YPOBEHH JIOCTYIIA HA YTEHHUE, BTOPAst HA 3aIUCh:
0 — omrepanmuu HeT, 1 — osTb30BaTeNb, 2 — HAATIHK, 3 — HACTPOUIIIHK.
4. IlecTHanuaTUpUYHOE OJHOOAWTOBOE YHCIIO, ABOUYHBIC Pa3psAlbl KOTOPOTO SIBISIOTCA MpU3HA-
KaMu ucrpaBHOCTH (cocTosiHue «0») niin HeucnpaBHOCTH (CocTosiHUE «1):
Pa3psn 1 — HeBepHas KOHTpoJIbHAs cyMMa obsacTi HacTpoek B [I3VY /I;
Pa3psin 2 — HeBepHast KOHTPOIIbHASL CyMMa 00acTi rnokux 3aaay B [I3VII;
Paspsin 6 — 3anpeniennas 3anuch B [13Y.
5. IllectHagnaTupuyHoe 0IHOOANTOBOE YUCIIO, H300paxkatoliee coctosHue nopra PO mo 1BOMYHBIM
paspsiaam (coctosiune «0» - aKTUBHBIM CHTHAIT)
- Paszpsan O —unaukanus cocrostaus Berxona O;
Pa3psin 1 — unaukanus cocTossHUS Beixona 1;
Paspsin 2 — vHIUKANWS COCTOSTHUS BBIX0JIA 2;
Pa3psin 3 — uHaUKALIMS COCTOSTHUS BBIXOA 3;
Paspsin 4 — uaauKanus cocrosaus Bxoxaa 0,
Pa3psin 5 — unaukanus cocrosHus Bxozaa 1,
Paspsin 6 — mHIUKAINS COCTOSTHUS BXO/A 2,
Pa3psin 7 — uHauKaIus COCTOSHUS BXoAa 3.
6. IllectHammarupuvaroe 0JHOOANTOBOE YHCIIO, M300paxaromiee cocTosiuue nopra P1 mo 1BondHbIM
paspsiiam:
Paspsin 2 — Beixon ynpasienus 2 (cocrosinue «0» - akTHBHBIN CUTHAN);
Pa3psin 3 — Beixon ynpasienus 3 (coctosiaue «0» - aKTUBHBII CUTHA);
Pa3psin 4 — rectoBas nepembiuka (cocrossaue «0» - yCTaHOBIICHA).
7. lllectHammatupuvaHOoe 0JHOOANTOBOE YHCIIO, M300paxaromiee cocTosiHue nopra P3 mo 1BOMYHBIM

paspsiiam:

- Pazpsa 3 — crapumii paspsi Ko/1a UCTIOTHEHHS
Pazpsin 5 — mmaammii pa3psia Koj1a UCTIOTHEHUS,
Paspsin 6 — Beixon ynpasienus O (cocrosinue «0» - akTHBHBIN CUTHAN);
Paspsin 7 — Beixon ynpasienus 1 (cocrosiaue «0» - aKTUBHBII CUTHAT).
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[Tponomkenue Tadbauibl 2.3

ITapa- HaumenoBanne napamerpa Hazna-| Buxg | Mecro |docryn
*1 *2 *3
METp IIOJIHOE KpaTKoe | YCHHUE ) ) )

8. IlectHamnaTpudHOE OJHOOAWTOBOE YMCIIO, M300paKAIOIIEe COCTOSHHUE BBIXOJHBIX CHUTHAIIOB
3arpy’KaeMbIX aJrOPUTMOB IO ABOMYHBIM pa3psiaM (CocTostHue «1» - aKTUBHBIA CHTHAT)
Paspsin O — Beixon O HAa HHIMKALIUIO U yTIPaBIIEHUE,
Pazpsin 1 — Beixon 1 Ha MHAMKAIIKIO U YIIPaBJICHUE,
Pa3psin 2 — BeIX0OJ] 2 HA HHIMKAIIUIO U yIIPaBIICHUE,;
Paspsin 3 — BeIX0/1 3 Ha MHIMKAIIMIO U yIIPABIICHUE;
Paspsin 4 — unaukanus cocrosiHus Bxoxa 0,
Pazpsin 5 — unnukamnus cocrosiaust Bxoaa 1;
Pa3psin 6 — uHaUKALMS COCTOSTHUS BXOAA 2,
Paspsin 7 — mHIUKAINS COCTOSTHUS BXOAa 3.
9. IllecTHagnmaTHpUIHOE OHOOAHTOBOE YMCIIO, H300PAXKAIOIIEE COCTOSHUE BXOJHBIX CHUTHAJIOB 3a-
IPY’KaeMbIX aJITOPUTMOB TI0 IBOUYHBIM pa3psiiaM (CocTosiHue «1>» - aKTUBHBIN CUTHA)
Pazpsin O — xknonka O;
Pa3psin 1 — kHomka 1,
Pa3psin 2 — kHOTIKA 2,
Pazpsin 3 — kHomKa 3;
Pazpsin 4 —Bxon O;
Pazpsn 5 —Bxox 1;
Pazpsin 6 —Bxon 2,
Pazpsin 7 —Bxox 3.
10. [lTecTHaAaTUPUYHOE NBYXOAWTOBOE YUCIIO, OMpEIestoniee KOHGUTypauo U CKOpPOCTh mepe-
naun panHbeix 1o CAN BUS. Kondurypamuto npu HacTpoiike U3MEHATh HE PEKOMEHIyeTcs, a
CKOpPOCTh yCTaHaBJIMBaeTCs 1Mo Tabmnwie 2.4.

Ta6mmma 2.4 — mactpoiika ckopoctu CAN-BUS

Ckopocts, kbog | Kox mapamerpa 0004
300 41E0
150 43EQ
100 45E0
50 4BEQ
20 5DEQ

2.3.3 Cnucok 3azpyxcaemslx aizopummos

2.3.3.1 Ot6op 3arpy»aeMbIX aIrOPUTMOB W3 0a3bl IaHHBIX, UX KOHPUTYPHUPO-
BaHHE, HACTpOHKa M 3arpy3Ka B MOJIYJb YIPABJICHUS BBITIOIHSACTCS JUOO HA Tpe-
PUSATUU-U3TOTOBUTEINE 110 CrieUpUKAIIMA KOHKPETHOTO 3aKa34yuKa, JInbo, 1Mo corja-
COBAaHMIO C 3aKa3YMKOM, MM CaMHUM Ha dTalle MyCKOHaJIaJ04YHbIX paboT. DTa omepa-
s BeinosHsiercs Ha [1IK ¢ momortipio nmocrasisgemoit ¢ moaysiem nporpammbl «Cuc-
TeMa BU3YaJbHOT'O MPOrpaMMUPOBaHUs PoMO».

2.3.3.2 IlepeueHb OCHOBHBIX 3arpy’KaeMbIX aJITOPUTMOB MOJYJIS YIIpaBJICHHUS,
uMeroruxcs B bJI, mpuBenen B Tabnuie 2.5.
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Tabnuna 2.5 — IlepeyeHp 3arpy»aeMbIX aIrOPUTMOB MOJTYJISI YIIPaBICHUS

Homep HaumeHnoBanue [Tapametpsbr
AJIropuTMa
BHCII- BHYT
HUHN PCH- ITIOJIHOC KpaTKOC BXOOHBIC BBIXOAHBIC
(8 BJ1)| Humii
Jlornueckue onepamuu Hag Outamu, cM. 2.3.4
O06E 01 |[«UJIU» X1v X2—=>Y Y=X1vX2 |X, X1, X2- Y — OUTOBEIHA
019A | 02 |«M» X1& X2—>Y Y=X1& X2 |OuToBbIC
006A | 12 |Hckmouaromiee «UJIM» [ X1(+)X2
0073 | 03 |«HE» "X —=>Y Y="X
0133 | 05 |Ilepechuika X —>Y Kormust
007A | 04 |RS-Tpurrep TPUTTED cMm. 2.3.4.3
3aepKu OUTOBBIX MapamMeTpos, cM. 2.3.5
0134 | OA |[3amepkka o ppouty u  [Y=X(T,T) |X — OuTOBBIH, Y - OWUTOBBII
cmagy X =Y (T3an,T3an) T3am — nensi
0135 | 08 (3amepxka mo GpoHTY Y=X(T,0) 1 Gaiit
X —=>Y (Tzag, 0)
0136 | 09 |3amepskka 1o cramy Y=X(0,T)
X =Y (O, T3an)
JIByX1103UIIMOHHBIE 3aKOHBI cpabaThiBaHusl, cM. 2.3.6
0137 OC |CpabarbiBanue mo «00Jb- |00bIIe X, K — cmmaBaro- |Y - OWTOBBII
me» Y=1 npu X>K ey 3amsTon
0138 | OD |CpabatsiBaHHE IO KXMEHB- |MEHBIIIE (X B O3Y,
me» Y=1 mpu X<K K B I13Y 1)
013A | 12 |CpaBHeHue CPaBHEH X1, X2 - cnna- |Y - OUTOBBIH
Y=1npu X1>X2 BaIOLIEH 3ansTON
0139 OE |ITonocoBoe cpabaThIBaHUE |ITOJIOCA X, KBxi1, KBeikir — |Y - OHTOBBIH,
Y =f(X, KBk, KBbIK) ¢ IUIaBamomen 3a- |cm. 2.3.6.4
mstoi (X B O3V,
KBki 1 KBbIKI B
13y 1)
013B | OF |PerymupoBaHnue 1o Bpeme- |Per Bpem T, T1, T2—8pems |Y - OUTOBBIA,
uu Y=f(T,T1,T2) qy:MM cMm. 2.3.6.5
013C | 10 |PerynupoBaHMe IO BpeMe- [BpeM BBIX T, T1, T2 —Bpems |Y - OUTOBBIA,
HH C BBIXOIHBIMHA yy:MM cM. 2.3.6.6
Y=f(T,T1,T2,P) P — BBIXOHBIE
ApubmMeTnieckre u mpovyre onepamuu
0030 | OB |Cmoxenune Y=X1+X2 Y=X1+X2 |c maBaromieii 3amsroi, B O3Y
0121 07 |[lepexnrovarensb TepeKT X0, X1 ¢ mmasaro- |Y ¢ uiaBaroniein
Y=f(X0,X1,P) IIEH 3anATOoH, 3aIITOM,
P GutoBHIi cm. 2.3.11
CrieninaabHbIC 3aKOHBI YIIPABICHUS
013D | 14 |YupaBiieHHE KpaHOM Kpan cm. 2.3.7
(OTKpBITH/3aKPHITH)
013E | 15 |YnpaBieHue pe3epBoM Peseps cm. 2.3.8
nByxHUTOYHOM ['PC
0145 | 16 |[do3upoBanwme 1o Hakam- |/ o3up cm. 2.3.9
JTMBACMOMY PacXOy
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[Tponomkenue TadauIbl 2.5
Howmep

HaumeHnoBanue [Tapametpsbr
aIropuT™Ma
BHEIII- [BHYT
HUU | pEH- MMOJIHOE KpaTkKoe BXOJHBIE BBIXO/IHBIE
(8 BJ1)| Humii
0146 17 |Ho3upoBanue no tekyme- |Jo3upT cm. 2.3.9
MY pacxojy
0141 | 06 |DopmupoBanue aBapuu ¢ |ABapKsBur |cm. 2.3.12
KBUTHPOBaHHEM

0144 | 13 |I'eHepaTop MUMITYJIHCOB I'en Umn cm. 2.3.13

Box mapamerpos mo CAN BUS, cm. 2.3.10
027B | 18 |BBonx mapametpa c mia- BB miaB
BAIOLLEH 3aIIATOU
027C | 19 |BBop menoro napamerpa |BBoa2
2 Gaiita
BBox nenoro mapamerpa  (Broxal
1 Gaiit
027E | 1B |BBox 6utoBoro mapamerpa|Bsos out
027F | 1C (BBox 16-puunoro mapa- |Be4 HEX
MeTpa 4 Oaiita
0280 | 1D |BBoja BpeMeHH B4 Bpem
0281 | 1E |BBoj natsl Bg4 nara

027D

>

2.3.4 JIozuueckue onepayuu Hao oumamu

2.3.4.1 Jlorndeckue (YHKIMHM BBIMOJIHSIOT OINEpaldyd HaJl MPOU3BOIbHBIMU
BXOJIHBIMU OMTOBBIMH IMapaMeTpaMH, pe3yJbTaT Oneparuy MOMENIAI0T B BbIXOJHOM
OouTOBBIN MapameTp. Bece mapameTpbl MOTYT ObITh HA3HAUEHBI KaK <GKECTKHUMU», TaK U
«ruOkuMm». Jlorndeckue onepary BBITOIHSIIOTCSA MO KJIACCUYECKUM IpaBUiIaM aireo-
PBI JIOTHKH, T.€. 3HaU€HHE NapaMeTpa «1» 03HauaeT «uCTUHa», a 3HaueHue «0» - T0XKb.

2.3.4.2. Anropurmel WJIN, U, uckmouaromero MJIM, uaBepcun u KomupoBa-
HUS MOSCHEHUHN He TpeOyroT. Anroput™m RS-Tpurrepa onvcan HIxKe.

2.3.4.3 Anroput™m RS-tpurrepa umeer nBa BXoja — yCTaHOBKH S U cOpoca R,
7IBA BBIXOJIa — MPSIMOW Y ¥ HHBEPCHBIN Z M pean3yeT CISAYIONIYI0 (QyHKITHIO:

npu S=1 & R=0 Yal Zao,
npu R=1 & S=0 Yao Zal,
npu S=0 & R=0 coctosiHHE Y U Z HE U3MEHsEeTCH,
mpu R=1 & R=1 coctostHue Y U Z He ONpeIeICHO.

MuHuManbHas JJIUTENbHOCTh UMITYJIbCa Ha BXojae S win R — oauH 1uki pado-
ThI IPOTPAMMBI, T.€. 1-2 CeKyH/bI.

2.3.4.4 Ecniu BXOAHOM OUTOBBIN mapameTp sl TOTHYECKOM onepanuu Beipada-
ThIBAETCS B APyrom mojayJie, noakiatoueHHoM k uHTepdeiicy CAN BUS, on gomken
OBITh IIPEIBAPUTEIHLHO BBEJCH B MOAYJIb YIIPABJICHUS, /ISl UErO0 B COCTAB €ro 3arpy-
xaemoro [10 BkitouaeTcs cOOTBETCTBYIOMIMI anroput™ BBoja 027E.
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2.3.5 Anzopummul 3a0eprcex

2.3.5.1 Anroputmsl 3aJIep>KeK MPUCBAUBAIOT BHIXOJHOMY OMTOBOMY IMapamer-
py Y 3HaueHWEe BXOJHOTO OMTOBOrO mapamerpa X C 3aJepKKOW 1o (POHTY W/WiH
cnagy. OpOHTOM CUHTAETCS MEPEX0]i BXOAHOTO mapaMerpa u3 coctossHus «0» B co-
crosinue «1», cmajjoM — oOpatHblid iepexoi. Bpems 3anepxku T3ag MOXKeT ycTaHaB-
JMBATHCS TIPU HACTpoiike B npezenax ot 0 mo 255 cexynp ¢ marom 1 cexyHa.

2.3.5.2 B anroputme 0135 «3anepxkka mo ¢GpoHTY» cmaja MpoXoauT 0e3 3a-
nepxku. B anroputme 0136 «3amepikka mo cmamy» nepenHuii PpoHT mpoxoanut 0e3
3aJICPKKHU.

2.3.6 /lsyxno3uyuonnsie 3aKOHbl CPAOAMBIEAHUS

2.3.6.1 Anroputmsl 3akoHOB cpabateiBanus ¢ 0137 mo 013A BBITIONHSIOT Ore-
paruu HaJl mapaMeTpamu, MPEeACTaBICHHBIMU B (JOpMeE C TUTABAIOIIEH 3aMsTOM; aro-
putMbl 013B u 013C — Hax TekymuM BpeMEHEM C BO3MOXXHBIM ydeToM aathl. [lo-
CKOJIbKY TaKUX COOCTBEHHBIX MapaMeTpOB B MOJYJIE HET, OHU JOJKHBI OBITH BBEJIC-
HBI U3 Ipyrux moxyinen yepe3 uarepdeiic CAN BUS, miis gero B cocraB 3arpyxae-

mMoro IO momxHBI OBITH BKIIOYEHBI COOTBETCTBYIOmHe anroputvbl 027B, 0280,
0281.

2.3.6.2 Jlis TOoro, 4TO0BI UCKIIOYNUTH MHOTOKPATHBIC MEPEKITIOUYCHHS TIPU Ha-
XOXKJICHUH TapaMeTpa ¢ TUTaBAIONIEH 3amsTON y TpaHuIlsl cpabaThIBaHUs, B aJlTOPUT-
MBI BBEJICHA 30HA TUCTEPE3MCa 3a]aBaeMO MIPH HACTPONKE MTUPHUHBI.

2.3.6.3 Anroputmebl 3akoHOB cpabareiBanus 0137, 0138, 013A ogHOTHUITHBI H
BBITIOJTHAIOT CPABHEHHE JBYX MapaMETPOB, MPEACTABICHHBIX B (JOpME C MIIaBaroOIIei
3aIsITON, a pe3yJIbTaT CPAaBHEHUS TIOMEIIAIOT B KAYECTBE BBIXOJHOTO OMTOBOTO IMapa-
metpa. Anropurmsl 0137 u 0138 cpaBHuBaroT mapametp X, pazmenierasii B O3Y, ¢
napamerpom K, pazmemiennsiM B [13Y]] u gBastomumMcst KoHcTaHTO. B anropurme
013A o6a mapameTtpa Haxonsarcs B O3Y.

PerynupoBanue no 3akoHy «0onbiie» B anroputme 0137 BbIIOIHIETCS B COOT-
BETCTBHUH C PUCYHKOM 2.2, BApUaHT «a». PerynmpoBaHue 1o 3aKOHy «MEHbBIIIE» B aj-
roputMe 0138 BBITIOIHSETCSI B COOTBETCTBUU C PUCYHKOM 2.2, BapuaHT «0». CpaBHe-
Hue napameTpoB B asroput™me 013A BBITIOTHSAETCS B COOTBETCTBHU C PUCYHKOM 2.2,
BapUAHT <OK».

2.3.6.4 PerynupoBaHue 1o 3aKOHY TMOJIOCOBOTO TEPEKIIIOUCHUS BBITIOTHSICTCS
CpaBHEHUEM MPOU3BOJIBHOTO MapaMeTpa «X» ¢ 3aJlaHHBIMUA yCTaBKaMH «Kexa» H
«Kprixa» B COOTBETCTBUU C PUCYHKOM 2.2, BAPUAHTHI «B» U «T'».

2.3.6.5 Tlepexmouenne mo Bpemenu B anroputme 013B BeImonHsETCS CpaBHE-
HUEM TEKYIIETO BPeMEHH «», BEIPA)KEHHOTO B Yacax U MUHYTaX, C 3aJJaHHBIMU yC-
TaBKaMU «Tska» U «Teeca® B COOTBETCTBUU C PUCYHKOM 2.2, BAPUAHTHI «II» U «e».
Kak yxazaHo BbIlIe, 3HaUYE€HUE TEKYIIETO BPEMEHH JIOJDKHO BBOJUTHCS U3 JPYTOTO
MOJTYJISI.
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a) MEPEKIIIOUEHUE 110 «OOJIbIIE 0) HEPEKIIIOUEHHE [0 «MEHBIIIE
d d
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Kska Kbk K soika Keka
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1) BKJIIOUEHHE 110 BPEMEHH, €) BBIKJIFOUEHHE 110 BPEMEHH,
Teka < Tebixa Teema < Tk
d
—P
X1
! |
X2

) CpaBHEHHE JIBYX ITapaMETPOB

PI/ICYHOK 2.2 — ABYXIIO3UITUOHHBIC 3aKOHBI Cpa6aTBIBaHI/I$I

2.3.6.6 BapuaHT peryaupoBaHUs 110 BPEMEHHM C YYE€TOM BBIXOJHBIX M Ipa3-

HUYHBIX JHEeW B anroputMme 013C BBIMOJHSET MEPEKIIOUCHUE B COOTBETCTBUU C PH-
CYHKOM 2.2, BApUAHTHI «II» U «€», TOJbKO B pabo4ue JHH, C MOHEICTbHUKA IO TST-
Huily. B Beixonubie aHH (Cy000Ta, BOCKPECEHBE) U B Mpa3JIHUYHBIC JTHU B TCUCHHE
BCEX CYTOK BBIXOJHOW MapaMmeTp MPUHUMAET KHOUYHOE» 3HaueHue. [IpaznHuyHbIMU
JHSIMH, COTJIACHO TEKYIIEMY 3aKOHOJATENbCTBY Poccuiickon denepannu, BiIsSIOTC:

1,2, 3,4,5, 7 auBaps;

23 despans;

8 mapra;
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1, 9 mas;
12 urous;
4 HosAOpsI.
OTH J1aThl XpaHATCSA KaK KOHCTAHTBI B MaMSATH MPOTpaMMm Moayis. Bo3moxk-
HOCTB OTIEPATUBHOTO MEPEHOCA BBIXOAHBIX THEH OTCYTCTBYET.

2.3.7 Ynpaenenue kpanom

2.3.7.1 Anroputm yripaBneHusi kpanoM ['PC B oTBeT Ha UMITYJIbCHBIN BXOJHOU
OWTOBBIN CHTHAJ TIEPECTAHOBKHU (OTKPBITHS WM 3aKPBITHS) BbIpabaThIBaCT Ha OMpe-
JICJICHHOE BpeMsI CUTHAJl Ha BHIOPAHHOM BBIXOJIE MOJYJISl YIPABJICHHs. 3aMyCK OCY-
HIECTBIISIETCS] TI0 TIepeHeMy (PPOHTY BXOJHOTO CHTHaja, JJIUTETLHOCTh BXOJHOTO
curHasia Oe3paznnyHa, HO MEHee OJHOTO IMKJa pacuera, T.e. 1-2 cekyHubl. Beixon-
HOW CUTHAJ yACPKUBAETCA 10 TE€X MOP, MOKa JTNOO0 HE MOSBUTCS OUTOBBIN CUTHAII TO-
TOBHOCTH (CHUTHAJ OT JaT4yuKa OOpaTHOM CBSA3M, HAPUMEP, OT KOHIIEBOTO BBIKJIIOYA-
TEJsS OTKPBITUS WM 3aKPBITHS KpaHa), 100 He OyJIeT MCYepHaHo YCTaHABIHMBACMOEC
IIpY HACTPOMKE JTOMyCTUMOE BpeMs MepecTaHOBKH KpaHa. B mocnennem cinydae Oy-
JIET BBIpA0OTAaH OWTOBBIM MPU3HAK HEHCIPABHOCTU KpaHa, KOTOPBIM yIEp>KUBACTCS
110 IPHUXO0J]a HOBOT'O BXOJJTHOT'O UMITYJIbCAa Ha MEPECTAHOBKY KpaHa.

2.3.7.2 JIns OTNajouYHBIX II€JIe aJrOPUTM YTPABIEHUS KPaHOM HMEET BO3-
MOKHOCTbH BBIJIJa4M BBIXOJHOTO CHUTHAJAa HE TOJBKO MO 3aJaHHOMY IPU HACTPOWKE
UMITYJIbCY MEPECTAaHOBKU, HO U OT KHONKM HA JIMIIEBOW MaHenu Moayisi. Ecinu  BbI-
XOJHON CUTHAJI aJrOpUTMa MPH HACTPOMKE CBs3aH ¢ BhIXoJAoM «i», rae i=0..3, T.e.
sBisieTcs mapamerpoM 010i, To M HaXkaTHe KHOMKKA C HOMEPOM  «i» 3alyCKaeT ero B
paboty. Hymeparius kHOMok nokazana Ha puc. 2.1, 6.

2.3.7.3. UMy IbCHBIN BXOJHOM CUTHAJI MIEPECTAaHOBKH MOKET OBITH JINOO Ha-
CTPOEH Ha OJIMH U3 JUCKPETHBIX BXOJ0B MY, b0 BeIpabOTaH B Ipyrom 3arpykeH-
HOM QJITrOpUTME, HAmpUMEp, B alrOpUTME pe3epBUpoBaHUs IByXHUTO4YHON ['PC,
Bo3moskeH BBOJ mapaMeTrpa U U3 APYyroro MOAyJisi 4epe3 JOMOTHUTENBHO 3arpyKeH-
HeIi anroput™ 027E.

2.3.7.4 JlomyctuMoe BpeMs NEPEeCTaHOBKM KpaHAa yCTaHABIIMBAETCS IPH Ha-
cTpoiike B nuama3one ot O 1o 255¢ ¢ marom 1c u xpanutcs B [13Y /1.

2.3.7.5 ABapuiiHblii CUTHaJl O HEMCIIPABHOCTH KpaHa, KakK MpaBuio, K MHINKA-
TOpaM «HE MPUBS3aH» U JOJKEH CUUTHIBATHCS BHEUTHUMHU MOIYJISIMU Y€pE3 UHTEP-

deiic CAN BUS.

2.3.8 ¥Ynpaenenue pezepeom oeyxnuumounoii I PC

2.3.8.1 Anroput™m ynpasieHus pesepBoM aByxHutouHou ['PC mpemycmarpu-
BaeT aBTOMATHYECKHI MIEPEexo]l Ha UCIIpaBHYIO pe3epBHYI0 HUTKY I PC ¢ cooTBercT-
BYIOIICH aBapUHHOW CUTHAJIM3AIMEN MPHU JJIUTEIBHOM TOSIBICHWU CUTHAJA O HENOo-
IyCTUMO BBICOKOM HWJIM HEJOMYyCTHMO HU3KOM BBIXOJIHOM JaBiieHWH rasza. [lepexon
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OCYILIECTBIISIETCSL BbIAAYEN MMITYJIbCa HAa OTKPBITHE KpaHa pe3epBHOM HUTKU ['PC u
BbIJIauell UMITyJIbCa HA 3aKPBITUE KpaHa UCXOJIHON pabodeil HUTKHU.

2.3.8.2 buToBBIE CUTHAJIBI O BBIXOJIC JIABJICHHS Ta3a 3a JOMYCK MOTYT, B 3aBU-
CUMOCTH OT TIPOEKTAa W HACTPOWKH aJropuT™ma, JUOO MOJIaBaThCsi Ha JIUCKPETHHIE
BX0/bl MY OT 3JIeKTPOKOHTAKTHBIX JATYMKOB JaBJIEHUS, TUOO BhIpaOaThIBATHCS JIPY-
TUMU 3arpy’>KEHHBIMH aIrOpuTMaMu MY WM BHEITHUX MOMAYJICH MyTeM U3MEpEHUs
JaBJieHUs (TOJBKO BO BHEHIHUX MOJYJISIX) U CPABHEHHUS €r0 BEJIUYHMHBI C JIOIYCKaMH
0 MUHUMYMY M MaKCUMyMY. BBIXOJIHbIE CUTHAJIBI IEPECTAHOBKU KPAHOB MOTYT HC-
MOJI30BAThCS 3arpy>KeHHBIMU B MY anroputMamu ynpaBjieHUs KpaHaMHU.

2.3.8.3 ABapuiiHble CUTHAJIBI, BbIpaOAaThIBAEMbIE AITOPUTMOM, KaK MPaBUio, K
UHIMKATOPAM «HE MPUBA3AHBI» U JOJKHBI CYUTHIBATHCS BHEIITHUMH MOJYJISIMU Yepe3
unteppeiic CAN BUS. [[ns cOpoca aBapuiHBIX CUTHAJIOB IIPEIYCMOTPEH BCIIOMOTa-
TeJIbHBIA OUTOBBI BXOJHOW MMIYJbCHBIM CUTHAJI «COPOC aBapuu»; OH BCEr/a OYu-
IIa€T BBIXOJHOM MpHU3HAK aBapHH COCEAHEN HUTKH, OCTaBiss 0e3 U3MEHEHUs MpH-
3HAK aBapuUM UCIOJb3yeMON B JaHHBIM MOMEHT HUTKH. Kpome Toro, ouninaercs aBa-
PUMHBIN IIPU3HAK «HET pe3epBax.

2.3.8.4 Jlomyctumoe BpeMmsi cpabaThIBaHUs 10 BBIXOJY AaBJICHUS 32 HWXKHUM U
BEPXHHM Mpe/iesibl, a TAK)Ke BPEMsi BOCCTAHOBJICHHUS JAaBJICHUS B PE3yJbTaTe OTKPHI-
TUSl KpaHa pPE3epBHOM HUTKU TOCIIe CHM)KEHUS JIaBJICHUs, YCTaHABIMBAIOTCS MPU Ha-
ctpoiike B nuama3zone oT 0 1o 255¢ ¢ marom 1c u xpansitcs B [13Y /1.

2.3.8.5 Anroputm yrnipaBieHusi pezepBoM B MY MoKeT ObITh 3arpy»eH TOJIBKO
OJIUH Pa3, XOTs, BO3MOXKHO, U COBMECTHO C JIpPyTUMHU HEOOXOAUMBIMH aITOPUTMaMHU.
Kaxk npaBuiio, 3To JOIKHBI ObITh AITOPUTMBI 3aKPBITHS M OTKPBITUSL 000MX KPaHOB.

2.3.8.6 B ncX0/1HOM COCTOSIHMM TIPH BKJItOUEHUU nUuTanust MY paboueiil Ha3Ha-
YyaeTcs MepBasi HUTKA, BTopas HUTKa B pe3epse. [Ipennonaraercst (HO HE poOBepseT-
Ccsl), YTO BXOJHOW KpaH TEPBOM HUTKU OBLI OTKPBIT paHee, BXOIHOW KpaH BTOPOM
HUTKU 3aKPBIT; CUTHAJIOB YNPAaBJICHUS U NMPU3HAKOB aBapuHU HET, JAaBJICHHE ra3a Ha-
XOJIUTCSA B HOpME. AJITOPUTM COCTOUT M3 JBYX MOCIEIOBATEIILHO BBITOIHIIOUIUXCS
qacTel, MpoBepAIONINX HAX0XKACHUE JaBJIEHUs ra3a B JOMyCKe CHayajla 0 MUHUMY-
My, 3aTeM 0 MakcuMyMy. OJIHOBpEMEHHOE HalM4yKe JIByX CUTHAJIOB BBIXOJA 3a JI0-
MYCK MpEANoaraeTcsi HEBO3MOXHBIM, M BBIXOJ] 32 MAaKCUMYM IPOBEPSETCS JIUIIb B
TOM CJIy4ae, €CIM CUTHaJ BbIXOJa 32 MUHUMYM OTCYTCTBYET.

2.3.8.7 Ilpu mosiBJIeHWH BXOJHOTO CUTHAJIa «JIaBJICHHE T'a3a HU3KOE» HauMHa-
€TCs OTCUET BPEMEHHM 3aJIep>KKU cpabarbiBanus. [Ipyu HOCTHKEHUU 3aJjaHHOW BEJU-
YUHBI 33JICPKKHU BBIJACTCSl CUTHAJ Ha OTKPBITHE KpaHa BTOPOW HUTKU. DTOT CUTHAI
Oynet oTpabaThIBaThCS AITOPUTMOM OTKPBITHS KpaHa, 4TO IIPU HOPMAJIbHOW ero pa-
0oTe, uepe3 HEKOTOpOEe BpeMsl, HE MPEBBIIIAIOIIEE 3aITAHHOE BPEMSI BOCCTAHOBIICHHS
JABJICHUsI, IOJDKHO MPUBECTH K YBEIUUYEHUIO JIaBJICHUS Ta3a U MCUE3HOBEHUIO BXO/I-
HOTO CHUTHaJla «AaBjeHHue Hu3koe». C 3TOro MOMEHTa MPOUCXOAUT MEPEKIIOUYCHUE
aJIropuT™Ma Ha padboTy OT BTOPOWM HUTKH, BBIJAETCS CUTHAJ Ha 3aKPBITHE KpaHa Tep-
BOM HHUTKH, (POPMHUPYETCSI CHUTHAJT «aBapus MepBON HUTKW». CUTHAJI Ha 3aKpBITHE
KpaHa TEepBOM HUTKM HAUYMHACT OTPadaThIBATHCS COOTBETCTBYIOIIUM aJTrOPUTMOM,
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YXKC oe3 KOHTPOJIA B AJITOPUTMC PC3CPBUPOBAHNA, U HAa CICAYIOIICM IHKIIC paCyCTa
oH cuuMaercs. Curnan o0 dBapuun HCpBOﬁ HUTKHU CYIICCTBYCT OO0 IOABJIICHUA BXOI-
HOT'O CUT'HaJIa €10 C6pOCEI.

2.3.8.8. Eciiu B Teuenue 3aJaHHOT'O BPEMCHH BOCCTAHOBJICHUSA HABJICHUA BXO/-
HOM CUTHaJ «IOABJICHUC I'a3d HU3KOC>» TaK U HC UCYUC3, 3TO 'OBOPUT O 0eCCMBICIICHHO-
CTH IICPCKIIOYCHHA HAa BTOPYIO HUTKY. ITo ncreueHun 3TOro BpPCMCHU CHUT'HAJI HA OT-
KPBITUC KpaHa BTOpOﬁ HHUTKHW CHHMACTCA, YCTAHABJINMBACTCA CHUI'HAJI HA 3aKPBLITHUC
KpaHa ATOM HUTKH, BBIpa6aTBIBaCTC$I MMPpU3HAK «aBapu:sia BTOpOﬁ HUTKU». CUTHaI Ha
3aKPbITUC KpaHa TOAXBATBIBACTCA COOTBETCTBYIOIUM AJITOPUTMOM YIIPABJICHUA Kpa-
HOM, IIO3TOMY Ha CJICAYIOUICM LUKIIC pa6OTBI CUTHAJI HA 3aKPBbITUC KPpaHd CHUMACTCH.
YcranaBnuBaeTcs MMPU3HAK «HCT PC3CpBa». JIaJIee CHUCTCEMaA OCTACTCA B TAKOM II0JIO-
JKCHHUH OO0 TCX IIOp, ITIOKAa HE 6y,JIYT C6pOIII€HBI CUTHAJIbI «aBapHA BTOpOﬁ HUTKH>» U
KHCT pC3CpBa», TOrAa MMOBTOPHUTCA IIOINBITKA IMCPCKIIFTOUCHUSA HAa BTOPYIO HUTKY. Ecnu
HNCUYC3HCT IPU3HAK «IABJICHHUC I'a3d HU3KOC>», TO pa60Ta AJIropurMa OT HepBOI‘/’I HUTKHU
TaKKC BOCCTAHOBUTCS, OAHAKO aBapHﬁHBIG IMPU3HAKU OCTAHYTCA 10 BHCUIHCTO C6p008..

2.3.8.9 Ecnu curHan «iaBjieHue raza HU3K0e» OTCYTCTBYET, TO MpHU paboTe OT
000N HUTKU MPOBEPSIETCSI COCTOSIHUE CUTHAJA «JIaBJICHHE Ta3a Bbicokoe». [Ipu mo-
SIBJICHUW TaKOT0 CUTHaj]a HAYMHAETCS OTCUET BPEMEHHU 3aJIep)KKU cpabaThIBaHUS.
[Ipu mocTwxeHUM 3aJaHHON BEIMYMHBI 3aJICP)KKU BBIJIACTCS CUTHAJI Ha 3aKpPbBITHE
KpaHa MepBOM HUTKHU C OJTHOBPEMEHHOM YCTAaHOBKOW CHUTHAJla «aBapus MEPBOM HUT-
ku». CUTHAII Ha 3aKpbITHE KpaHa OyJeT MOJXBAavyeH aJTOPUTMOM YIIPaBIICHHS Kpa-
HOM, TIOATOMY YK€ Ha CIEAYIOIIeM Iukie paboTbl OoH cHuMaetcs. [loka BXojHOM
CUTHAJI «JJaBJICHUE ra3a BHICOKOE» HE MCUE3HET, AITOPUTM PE3EPBUPOBAHUSI OOJIbIIE
HUKaKUX JEHCTBUHN MpEeANpPUHUMATH HE OY/IeT.

2.3.8.10. Korga B pe3ysbTare 3aKpbITHS KpaHa MEpBOM HUTKU JaBJICHUE Ta3a
BOWJET B JOMYCK U CUTHAJ «JIaBJIEHUE Ta3a BBICOKOE» MCUE3HET, MPHU HCIPABHOU
BTOPON HUTKE MPOU30NAET MEPEKIIOUCHHUE aIropuTMa Ha paboTy OT Hee C BblJadei
CUTHAJIa Ha OTKpbITHE ee KpaHa. Ha criemyromieM HHKJIE CUTHAJI OTKPBLITHUS Oyjaer
CHSIT, MIOCKOJIbKY OH YK€ MOJXBa4€H aJrOPUTMOM YIIpaBJICHUS KPAaHOM, U alrOPUTM
OyJieT mpoI0JKaTh paboTaTh OT BTOPOM HUTKH, OOJIbIIE HE MPEANPUHUMAS HUKAKUX
NecTBUNA. ABapusi IEPBOM HUTKA CHHUMAETCSI TOJIbKO 32 CUET MOSBJIEHUS BXOIHOTO
curHazia copoca.

2.3.8.11 Korzna B pe3ynibTare 3aKpbITUs KpaHa MEPBOM HUTKHU JABIICHUE Ta3a
BXOJIUT B JOIMYCK, HO BTOpasi HUTKA HEUCIIpaBHA, MEPEKII0YEHUE Ha HEe HE TTPOU3BO-
JUTCS, BbIpaOaThIBAETCSl MMPU3HAK «HET pe3epBa». [Ipu3Hak cHUMaETCsl TOJNbKO BHEII-
HUM CHUTHAJIOM cOpoca.

2.3.8.12 [1pu paboTe OT BTOPOW HUTKH, HE3aBUCUMO OT MPUYHUH MEPEKITIOUECHHUS
Ha Hee, M0CJie BOCCTAHOBIICHUS UCIIPABHOCTH MEPBOM HUTKU NMPUHYIUTEIHHOE Mepe-
KJIIOUEHHUE aJTropuTMa Ha paboTy OT Hee HEBO3MOXKHO. ABTOMATHUECKHI 0OpaTHBIM
nepexoj Ha paboTy OT MepBOM HUTKU MPOU30MAET TOJIBKO MO BBIXOIY JABJICHUS rasa
3a IOMYCK aHAJIOTMYHO OMKMCAHHBIM BbIIIE MPSIMbBIM MTEPEXOIaM.
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2.3.9 ¥Ynpasnenue oozuposanuem no pacxooy

2.3.9.1 3agaun ympaBieHHUS JO3MPOBAHHEM BBIPAOATHIBAIOT HAa HA3HAYCHHOM
BBIXO/JI€ yIpaBiieHUs MY UMIyJbC 3aJaHHON JJIMTEIBHOCTH TOCJIE TPOXOXKACHUS 3a-
JAHHOT'O KOJINYECTBAa Kakoro-inubo sHeproHocutens. Hampumep, 3amaya MOXKET uc-
MOJIb30BATHCS JJISI BKIIFOUCHHS KalelIbHOTO OJI0PU3aTopa MOCiE MPOXOXKJICHUS 3a-
JAHHOTO 00beMa MPUPOJHOro raza. JIMTENbHOCTh MMIYJIbCAa OTKPBITUS 3a7aeTCs
IIpH HaCcTpoOiiKe B quamnazone ot 1 1o 65535 mummucekyH 1 ¢ marom 1Mc U XpaHUTCS B
I3V . Pacxoa 3HEproHOCUTENSI CYUTHIBAECTCS U3 BHEIIIHETO MOIYJIA.

2.3.9.2 Ynpanenue qo3upoBadrieM B MY BO3MOXKHO 1O IBYM aJTOpUTMaM:

anroputm 0145 — ¢ ucnonb30BaHUEM HAKOILJICHHOTO 32 OINPEICIICHHBIN Te-
3

pHO TpUpalieHus pacxoaa (HarmpuMep, MPUPOIHOTO ra3a B M, IPEUMY-

IIECTBEHHO TPHU cOBMeCTHO#H padote ¢ TOKOH-19);

anroput™ 0146 — ¢ ucnoiab30BaHUEM MTHOBEHHOTO 3HAYEHUsSI TEKYIIETO
3

pacxoja B eIuHHIAX 3a 4yac (Hampumep, MPUPOIHOro ra3a B M-/d4ac, mpe-

HUMYIIECTBEHHO IIPH paboTe ¢ pacxoJ0MepaMHu APYTHUX THIIOB).

2.3.9.3 [Ipu ucnonwszoBanuu anroputma 0145 nist cUUTHIBaHUS HAKOIIJIEHHOTO
pacxoma u3 toro moayiss Ha Maructpaau CAN BUS, kotopslii ero Beruuciser, B MY
JIOTDKEH OBITH JOTOJIHUTENBHO 3arpy>KeHbI JIBE 3a/1a4i Ha ocHOBe anroputma 027B
«BBOJI TTapaMeTpa C IIaBaroiei 3amaroi». OHU TOJDKHBI CYUTHIBATh PACXO]l, HaKarl-
JTWBACMbIN 3a ONpeAeNICHHBI OTPE30K BPEMEHH — 332 M3MEPUTENBbHBIN WHTEpBAJ, 3a
qac, CYTKH U T.J., TPAYEM TIEPBBII U3 HUX SIBISETCS OCHOBHBIM U COJCPIKUT PACXOJ
3a TeKyIuil oTpe3ok BpeMeHnu Grek, a BTOPOI — BCIIOMOTATEIbHBIA M COJIEPKUT pac-
XOJ] 32 OJTHOMMEHHBIN MpeAbI Iyl 0Tpe3ok BpeMeHn Gnpen. Bua otpeska BpemeHH
HACTPOWIIMK OMpEeNsIeT, UCXOAs M3 TpernoiaraeMbeix pacxonoB. CchlUiaThCsl Ha
pacxo/ 3a CyTKH, MECAIl WU BOOOIIE Ha OOIIMI MHTETpal pacxoja He peKOMEHyeT-
csl, T.K. OOJIbIIIME YMCJIa UMEIOT MEHBIIYI TOYHOCTh MPEACTABICHHS MIIAIINX Pa3-
psnoB. [Ipupamenue pacxona dG (ea.) Ha KaKIAOM I-M IUKIIC BBIYUCIACTCS CIICAYIO-
mmM o6pa3zom. BHauane onpeensercs mpupamieHne TeKyIero CAuTaHHOTO pacxoa;

dG = GTeK(i) - GTeK(i-l).

Ecau dG OTpUIATCIIBHO, 3TO O3HAYACT, YTO B BBIYUC/IAIOIICM pACXOod MOAYJIC
3aBepIIWICS O4YepeaHOl mepuoa, u BeianunHa G KOppPEeKTHpPYeTCss ¢ yueToM TOro,
YTO HAKOIUICHHBINA 3a Mepruoa pacxonq OBLJI TOJIBKO YTO MCPCIIMCAaH B IApaMCTpP <«3a
HPEIBI YN TICPUOJI»:

dG = dG + Gnpen(i).

2.3.9.4 Tlpu ucnons3zoBanuu anroputma 0146 B MY nomkHa ObITH JOTOJIHH-
TEIbHO 3arpy’keHa 3ajada Ha ocHoBe ainroputma 027B «BBOj mapamerpa c muia-
BAIOIICH 3aIATON» Il CUMTHIBaHUS TeKyIiero pacxoaa Grek (B enfyac, ea/c u 1.11.) U3
toro Mmoayist Ha maructpaiu CAN BUS, koTopbliii BBIUKCISET WM TPAHCIUPYET €TO0.
[Mpupamenue pacxona dG (ea.) Ha KaKIOM i-M IIUKJIC BBIYUCISCTCS MyTEM HHTEIPU-
pOBaHUs TEKYLIETO 3HaYeHUs pacxoja no popmyie:

dG = Grex* Kunpus* dT/3600,
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rae  Kupus — K03 bUIMEHT MPUBEACHHS pacxoaa K pa3MEepHOCTH eji/Jac;
dT — mmrenbHOCTD KK padoTel MY, cekyH .

Koncranra KHpI/IB JOJI2KHA OBITh Ha3HA4YCHAa npu HaCTpOﬁKe B 3aBUCUMOCTH OT
CAMHUIL U3MCPCHU TCKYIICIO pacxoJa, IPUHATHIX BO BHCIITHEM MOIYJIC.

1 en/gac (mampumep, M /aac)
Krpue = 3600 enlc (mampumep, M/c)

1/1000 0.001en/uac (Hampumep, j/dac)

3.6 0.00len/c  (mampumep, a/c).

2.3.9.5 [lanee anropuT™mbl pabOTaIOT OJMHAKOBO. BBIMOTHSAETCS HAKOIUICHHE
pacxoma Ha UMITYJbC qo3atopa Guos:

Gnosz = Guos + dG.

Haxomnennsiit pacxon Gnos cpaBHMBaeTcs ¢ 3aganHoN BenmurnHOW Guvn. Eciu
pacxoj ermie He goctur BenuuuHbl Guvn, paboTa anroputma 3aBepinaercs. B mpoTus-
HOM ClTy4ae BbIpa0aThIBACTCS UMITYJILC 33JJaHHON JJIMTEILHOCTU Ha 3aJJaHHOM BBIXO-
JIe, a HaKoIieHHOe 3HaueHue Gnos CIUCHIBAETCS:

Gros = { Gnos — Guvn ipu - Gros < 2* Guvn
0 npu  Gros 3 2* Gumn (1151 6e30macHOCTH).

Bennunna Guvn 3aaeTcs npu HACTPOWKE Kak IMOJIOKUTENIBHOE YUCIIO C IUIa-
Barouien 3amstoil 1 xpanures B [13Y /1.

2.3.9.6 [Togo6HO anropuTMy yIIpaBiICHUS KPAHOM, JIJIS OTJIAIOYHBIX IIeJIeH aj-
TOPUTMBI YIPaBIEHUS JO3UPOBAHUEM UMEIOT BO3MOXKHOCTh BBIIaYl BBIXOJHOTO CHUT-
HaJla HE TOJIBKO IO 3aJJaHHOMY TPU HACTPOWKE 3aKOHY, HO ¥ OT KHOIKH Ha JIMICBOU
naHenu MY. Eciu BBIXOZHOM CHTHAJI aJITOPUTMA MPU HACTPOUKE CBSA3aH C BBIXOJAOM
«i», rae 1=0..3, T.e. sBnserca mapamerpoMm 010i, To ¥ HakaTHEe KHOIKHA C HOMEPOM
«I» BBIJIACT UMITYJIbC Ha J103aTop. Hymeparnuro kHOOK cM. B 2.3.7.2.

2.3.10 Anzopummot esooa

2.3.10.1 Bce anroputmel ¢ HoMepamu oT 027B mo 0281 ucnonHSOTCS 0HO-
TUITHO U Pa3JeJeHbl TOJIBKO MO JUIMHE U TUIY BBIXOJHOTrO napamerpa. OHM OCyIecT-
BJISIFOT BBOJI MapaMeTpa C 3aJlaHHbIM MPU HACTPOMKE HOMEPOM M3 BHEIIHETO IO OT-
HOIIEHUI0 K MY Monysst ¢ 3a1aHHBIM CETEBBIM HOMEPOM, MOJKIIOYEHHOTO K TOU Ke
maructpaau CAN BUS, uto u MVY. PesynbpTaT BBOAA MOMENIAETCS B BBIXOHOM Ta-
paMeTp U3BECTHOIO THIA, COBMNAJAIOIIETO C TUIIOM BBOJIUMOTO MapameTpa:

anroput™ 027B — ¢ TutaBaroreit 3ansroi;

anroput™ 027E — OUTOBBIN;

anroput™ 027C — nenbiii 1Ba Oaiita (moka He
anroputM 027D — nienbrit onuH 6a171T} UCTIOJIB3YIOTCS);
anroput™ 027F — 4-6aiiToBbIi mIeCTHAIIIATAPAIHBII

anroputM 0280 — Bpems;

anroput™ 0281 — nara.
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2.3.10.2 JIonoJHUTENBHO B aIrOpUTMax BBOAA (POPMHUPYETCS BBIXOJAHONU OUTO-
BbII MapameTp «HCIpaBHOCTh oOMeHa». Eciu oOMeH mporien 0e3 c6oeB, emy mpu-
CBaMBaeTCs HyJEBOE 3HAUYCHHE, B MPOTHUBHOM cllydyae — eiuHuuHoe. [Ipu Heobxoau-
MOCTH C TIOMOIIBIO TApaMETPOB UCIIPABHOCTH 0OMEHA MOTYT ()OPMHUPOBATHCS OOIIHE
IIPU3HAKU ucnpaBHocTu MYVY.

2.3.10.3 [Ins ynobcTBa pabOThI C TpOrpaMMaMi BEPXHETO YPOBHSI PEKOMEH/TY-
€TCsI BBIXOJTHOMY TlapaMeTpy «Bpemsi» anropurma 0280 mpucBOUTh CTaHAAPTHBIN XKe-
ctkuii Homep FO18, a BeixogHOMY mapamerpy «maata» anroputma 0281 — cranpapt-
HbIN xecTkuid HoMep FO17. BeixogHble mapaMeTpbl OCTATbHBIX aJTOPUTMOB MOTYT
MUMETh MMPOU3BOJILHBIC «THOKHE» HOMEpA.

2.3.11 Apugpmemuueckue u npouue onepayuu

2.3.11.1 3amaga Ha ocHoBe anmroputMma 0030 «cnokeHwe apupMeTHIECKOE»
BBITIOJTHACT CIIOKEHHE ABYX mapameTpoB X1 u X2, mpencraBieHHbIX B popMe C TiIa-
BAaIOIIEH 3amsATOM, U MOMEMIAeT pe3yJbTaT B mapameTp Y, TakKe UMEIImi Gopmy
MIPEJCTABJIEHHUS C TIJIABAIOIIEH 3aIsITOM.

2.3.11.2 3amaua Ha ocHoBe anroputma 0121 «mepekirodarens» BBHIOMpPAET
OJIMH U3 JIBYX MmapaMeTpoB B ¢opme ¢ maBaromieid 3amaroid X0 u X1 B 3aBUCUMOCTH
OT BEJIMYMHBI OUTOBOTO mapamerpa P:

Y :{XO npu P=0
X1 1pu P=1

2.3.12 @opmuposanue asapuu ¢ KGUMUPOBAHUEM

2.3.12.1 3agava Ha ocHoBe anroputma 0141 «popmMupoBaHue aBapuu ¢ KBUTH-
pOBaHUEM» MPUCBAUBAET BBIXOJHOMY OMTOBOMY MapameTpy Y «aBapus» 3HaYCHUE
«1» pu 1I000M MU3MEHEHUHU COCTOSTHUSL BXOJAHOTO YEeThIpeX0alTOBOTO IIECTHAAIIATH-
PUYHOTO MapameTpa X «BXOIAHOW HAaOOp», BUIUMOM uepe3 Macky M «macka». B ka-
YeCTBE MOOUTHO PACCMATPUBAEMOT0 BXOJHOTO HAbOpa MOXKET MPUMEHSTHCS, HalpH-
mep, BBeaeHHbIM u3 TOKOH-19 BeixogHoit napamerp anroputma 0289 «oObeaunne-
Hue 32 OuT B oAMH mapamerp». B dbopmupoBanun curxaiga aBapuu OyJayT y4acTBO-
BaTh TOJILKO T€ OMTOBBIE CUTHAJBI BXOAHOTO Habopa X, sl KOTOPBIX OJJTHOMMEHHBIE
JIBOMYHBIC pa3psabl B Macke M ycTaHOBIEHbI B «1»; ocTalibHble OUTOBBIE CUTHAJIBI
BXOJIHOT'O Ha0Opa UTHOPUPYIOTCS.

2.3.12.2 BeijlaHHBIN CUTHAJI aBapyu MOKET OBITh CHST TOJBKO IyTEM IMOJIauu
CUTHaJa KBUTUPOBAHUS HE3aBUCHUMO OT IMOCJIEAYIOIIEr0 COCTOSHHUS BXOJAHOTO Ha0o-
pa, MepBOHAYAJILHO BBI3BABIIETO MOsiBJICHHE aBapuu. CUTHAIOM KBUTHPOBAHUS MO-
KET CIY>XKUTh MPOU3BOJIBHBIA OUTOBBIM MapamMeTp B BHUJIE OJWHOYHOTO HMITYJIbCA
JUTUTEIFHOCTBIO HE MEHEE OJTHOTO IMKJIA pacuera MY-71, Hanpumep, CUTHAJI HaXKa-
THS KHOTIKU Ha JUIeBON nanenu MY uiau BBeICHHBIM U3BHE mapameTp. KButupona-
HUE MPOUCXOJUT B MOMEHT BBISIBIICHHS TiepeHero ¢GpoHTa CUTrHajia, T.€. P Tepe-
xojie ero u3 cocrosiaus «0» B cocrosinue «1». [Ipu KBUTUpOBaHUY 3aIIOMUHAETCS TE-
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Kymiee COCTOAHNUC BXOJIHOT'O Ha6opa CUTHAJIOB, BUAUMOC YCPC3 MACKY, 4 CUTHAJI aBa-
pun C6paCBIBaCTCH B cocTosHue «0». JIroGoe nocjacayromee U3MCHCHUC COCTOSHHA
BXOIOHOI'O Ha60pa OTHOCHUTCJIBHO 3aIlIOMHCHHOTO IIPpW KBUTHUPOBAHHUUN (KpOMC IIOJIHOT'O
HNCUYC3HOBCHUA BCCX BUAMMBIX CI/IFHaJ'IOB) BHOBbBb BBI3bIBACT ITOABJICHUC CUTHAJIA aBApUH.

2.3.13 I'enepamop umnynvcos

2.3.13.1 3amaua Ha ocHoBe anroputMma 0144 «reHepaTop UMITYJIBCOB» o0ecre-
yuBaeT GOpMHUPOBAHNE HA 3aJaHHOM BBIXOJIC TTOCIICIOBATEIHFHOCTH MPSMOYTOIBHBIX
UMITYJILCOB C 3a/IaHHBIM NeprooM Tu ¥ JuuTenbHOCTHIO Du (cM. pucynok 2.3). Ile-
PUOM Y JUTUTEIHHOCTh 33/IaAF0TCS IS KaKJOTO TeHepaTopa HE3aBUCUMO: MEPUOI KaK
11eJ10€ YUCiIo B auamnazone oT 1 mc g0 65535 mc ¢ marom 1Mc, JIMTENBHOCTD B IPO-
neatax ot 0% no 100% B dhopme ¢ maBaroIieil 3amsaTou.

AKTHUBHBII YPOBEHb CUTHAJIA

DI/I MaCCHUBHEIN YPOBCHb CUT'HAJIa

< Tn >

Pucynok 2.3 — BbIXOJ] reHepaTopa UMITYJIHCOB

2.3.13.2 3amaya reHeparopa UCIOIHIETCS Kak 0ObuHas (hOHOBAsi, OHA TOJBKO
TIOJITOTABIIUBACT JIaHHBIC JUIsl Pa0OThI BHYTPEHHUX MPOTPAMMHO-AINMapaTHBIX CYUET-
YUKOB. JTH CUETYHKHU PabOTAIOT, @ UMITYJIbCHI BBIIAIOTCA TOJ YIIPaBICHUEM TaiiMepa
1000 't He3aBUCHMO OT TIEpHOJia MOBTOPEHUs pacyeToB B MY

2.3.13.3 B 3agaue npexycMoTpeH OMTOBBIN HACTPOEYHBIN MapameTp, COCTOs-
H1e «0» KOTOporo paspemaer GOpMHPOBAHNE UMITYJIbCOB Ha BBIXOJE, a COCTOSIHHE
«1» BpeMmeHHO 3amnpeniaet ero. [Ipu 3ToM BBIXOJHOW CHUTHaAN yCTaHABIMBAETCS B CO-
CTOsIHHE, 00YCIIOBIEHHOE MAPAMETPOM «3aJaHHOE COCTOSIHUE BBIXOJA IPU 3aIPETE».
ITosiBneHne curHasia 3ampera BHayajle BBIABISAETCS (DOHOBOW 3amauedl reHepaTopa,
KOTOpas YCTaHABJIMBAET BHYTPEHHUN «(DJIaXOK», MPOBEPSAEMBII B MpOrpaMMe Taii-
Mepa TOJIbKO B MOMEHT OKOHYaHHsI OYEPEIHOTO MEepHoa uMimyJibca. McueznHoBenue
CUTHaJa 3allpeTa TakKe BHadalle BBIABIAETCS (DOHOBOM 3ajadell reHeparopa; OHa
CHUMAET BHYTPEHHUN «(IJIa’KOK», MPOBEPSIEMBI B MpOrpaMMe TailMepa cpasy xke.
Taxum o0Opa3oMm, peaslbHO 3allpeT U pa3pelIeHUE UMITYJIbCOB BBIMOIHAIOTCS C HEKO-
TOPOU 3aJEPKKOM.

2.3.13.4 Ecnu 3amaHHas IIUTENBHOCTh paBHA B HYJIO WJIM OTPHUIATENIBbHA,
dbopMupoBaHrUe UMMYJIBCOB MpeKpamaeTcs. Brixo ycTaHaBIMBAETCS B COCTOSIHUE,
aHaJIOTUYHOE 3ampeTy (OpMUPOBAHUS HMITYJIbCOB. Ecium 3amaHHas JIMTEIBHOCTh
paBHa uu npesbimaeT 100%, BbIX0oa MOCTOSHHO OyACT B AKTUBHOM COCTOSIHHH.
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2.3.14 Konmponaws ucnpasnocmu 8v1x0006

2.3.141 Ha xaxmaoM mare pabOThl MOAYJS MPOBOJUTCS MPOTPAMMHO-
anmapaTHasi MPOBEpKa MCIPABHOCTH IIeTIeH BBIXOJIHBIX CHUTHAJIOB Ha OOpHIB (BO BCEX
UCTIOJTHCHHSIX MOYJIS) M Ha KOPOTKOE 3aMbIkanue (Toibko B ucnoinHennn 01). [lernn
KOHTPOJISI IOCTPOEHBI TAKUM 00pa3oM, YTO OOPHIB MOKET OBITh BBHISIBIICH TOJIBKO TIPH
OTCYTCTBHH CHTHAJIa Ha BbIXoje (IIPH ITACCHBHOM YPOBHE CHTHAJA), a KOPOTKOE 3a-
MBIKaHHE — TOJILKO MPH HAJIMYHMH CUTHAJIA Ha BBIXOE (IIPY aKTHUBHOM YPOBHE CHTHAJIA).

2.3.14.2 PesynpTaToM pabOThI KOHTPOJS SIBISIETCS HECKOJIBKO TPYIIT OMTOBBIX
apaMeTpoB, PA3ACIMIONINXCA HA KTEKYIIHUE» M «XPaHUMbI» 3HAYeHUS. «TeKynme»
3HAYCHUS OTPAKAIOT COCTOSTHUE UCTIPABHOCTH WM HEMCIIPABHOCTH BBIX0/1a B TAHHBIM
MOMEHT BPEMEHH, 10 Pe3yJIbTaTaM IMOCJICIHETO MUCTIOIHEHUS MPOTpaMMbl KOHTPOJIS.
Ecnu xoTst ObI OJHOKPATHO BO3HUKHET TEKYIas HEUCIPABHOCTH, TO OJHOMMEHHOE
«XpaHUMOE» 3HAUYC€HHE OYJET HAXOJIUThCS B COCTOSIHUU «1» MO0 0 OTKIIOYEHUS
MUTAHUS MOJYJISA, TNOO 70 3amucu 3HadeHus: «0» B 3TOT mapameTp Mo MaruCTpaiu
CAN BUS kakuMm-nmr00 BHEIIHMM MOJyJeM, Hampumep, ynpasistomeidr IBM. Cam
MOJIyJIb PE3YJIBTATHl KOHTPOJISA HE UCTOJB3YET, IS UX OICHKHW MHTEPECYIOIINE mapa-
METPBI MOTYT OBITH CUYMTAHBI APYTrUMHU Moayisimu o Mmaructpaiu CAN BUS.

2.3.14.3 TTapametpst 0400-0403 B 1r060M MCIIOJIHEHUH OTPAKAIOT TEKyIIee, a
napametpbl 0404-0407 - xpaHHMOE COCTOSTHUE BbIXO/a 10 00phIBYy («0» 0OpbIBa HET,
«1» OOpBIB €CTB).

2.3.14.4 TTapametpst 0408-040B B ucnomaennn 01 oTpakaroT Tekyiiee, a ma-
pamerpbl 040C-040F - xpaHuMoe COCTOSHHE BBIXOJia IO KOPOTKOMY 3aMBIKaHHIO
(«0» KOpOTKOro 3aMbIKaHHs, «1» KOPOTKOE 3aMbIKAHUE €CTh).

2.3.14.5 Tlapametpsr 0410-0413 otpaxaroT TEKYIIyl0 CyMMapHYI HCIIpaB-
HOCTh \ HeHucIpaBHOCTH Bbixojaa («O0» BbIxoa mcrpaBeH, «1» HencripaBeH). B ucnodn-
Henuu 01 on dopmupyetcs kak mormueckoe «MJIM» mpu3HAKOB TEKYIIETO COCTOSI-
HUS 110 OOPBIBY U KOPOTKOMY 3aMBIKAHHIO, B OCTAJIBHBIX HCIIOTHEHUSX ITO MPOCTO
konus napametpos 0400-0403.

2.4 CoctaB u3jejns U KOMILUIEKTHOCTh
Komrnekt nmoctaBku MOy i yIIpaBJIeHHs PUBEICH B Tabuie 2.6.

Taomuna 2.6 - KOMIUIEKT ITOCTABKHA

KommuectBo | [Tpume-

HaumenoBanue O0o3Hauenue Mo TY | ®axr. | ganue
Mopyinb ynpasienust MY-71 T10.00.71 1 1
PyKkoBOJICTBO MO AKCIUTyaTalliu T10.00.71 PO 1 1

JIuck ¢ mporpaMMHBIM OOecIiedeHuEeM
Y DKCIUTYaTallMOHHON JOKYMEHTAIlUEN

[MTPUMEYAHUE: Ucrounuk nuranus, agantep RS-232 — CAN-BUS T10.00.54 u
COCIMHUTENbHBIC KaOeTu B KOMIUIEKT MTOCTaBKH HE BXOJST U JOJIKHBI TPHOOPETATH-
Csl OTZICTTBHO.

T10.06.155 1 1 =
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3 IMOJATI'OTOBKA INPUBOPA K PABOTE
3.1 Hoakarouenue

3.1.1 IToakmroueHHe MCTOYHMKOB muTaHus, Maructpaau oomena CAN BUS,
BXOJIOB U BBIXOJIOB OCYIIECTBIIACTCS K Pa3beMHBIM KJIEMMaM I107] BUHT, PacroJio-
YKEHHBIM B JIBa TOPU3OHTAIIBHBIX Psia B TOPIIEBBIX CTCHKAX KOpITyca.

3.1.2 HazHaueHHe KJIeMM H HAMMEHOBAHHME CUTHAJIOB MpHBEEHO B Tadmuie 3.1.
Pacnionoxenre u mopsAa0K HyMepaluu KjieMM n300paxeHsl Ha pucyHke 2.1. CxeMmsl
noJkIroueHus: — Ha pucynke 3.1. Cxemsl 1y Moayis ucnonanenuit -01, -02 u -03 ot-
JUYAIOTCS TOJIBKO B YaCTH BBIXOJIOB.

3.1.3 [Moakmouenue k mMaructpanu oomena nnpopmarmein CAN BUS ocyme-
ctBisiercs coequaenneM kiremMm CAN L u CAN H ¢ ogHOMMEHHBIMH IITUHAMH Maru-
ctpanu. Ecnu mpubop Oyler pacnoyio’keH B caMOW yAaJIeHHOM TOYKE MarucTpai,
HEOOXO/IMMO YCTaHOBHUTH IepeMbluKy [RM. B ocTanbHBIX Ciyyasix MMEepeMblUuKa HeE
yCTaHABIIUBAETCHI.

3.1.4 K 1ucKpeTHBIM BXOJIaM MOTYT OBITh ITOJKIIFOUCHBI TATYUKH TPEX THIIOB:
C aKTUBHBIM BBIXOJIHBIM CUTHAJIOM,
C MMACCUBHBIM BBIXOJAHBIM CUTHAIOM, TOK 10 10 MA;
C ITACCUBHBIM BBIXOJHBIM CHTHAJIOM, TOK 10 0,5 MA;

Bb100p THIa TaTYMKa OCYHIECTBIIICTCS MEPEMbIUKAMHU, PACIIONI0KEHHBIMH 0T
cooTBeTcTBYyOmUMHU Kiemmamu [FO— FO+] .. [F3— F3+]. BapuanTsl ycraHOBKH Tie-
pPEMBIYCK MTPUBEACHBI Ha prCcyHKe 3.2. OTMETHM, YTO BCE MOJKIIOYeHHBIC K MY nar-
YUKH UMCIOT OO MUHYC C MUHYCOBOM KJIIEMMOM IMUTAHUS BXOJIOB.

3.1.5 MoakmoyeHrne Harpy3ku (MCIOTHUTEIBHBIX MEXaHU3MOB) K BBIXOJaM
MY BBINIONHAIOT 110 cxeMe Ha pucynke 3.1.

B ucnonnenun -01 Bce 4 kaHana Harpy3Kkd JOJDKHBI TUTAThCSl OT OJIHOTO WC-
touHuka. B ucnonnenusx -02 u -03 BbIXOAHBIE TIEMH SIEKTPUUECKHA HE CBA3AHBI APYT
C IpyroM, MO3TOMY Harpy3ka Ha pa3HbIX BBIXOJIaX MOXET MUTATHCS Pa3HBIMU (hazaMu
nepeMeHHOTo (a B ucnoiHeHnn -03 — pa3HbIMU UCTOYHHKAMH TIEPEMEHHOTO WU T10-
crosiHHOTO) ToKa. Ha pucynke 3.1 s npuMepa u300paxeHo MOIKIF0UYEHUE BCEX Ha-
IPY30K K OJTHOH (haze.

Jns ucnonnenwnii -02 u -03 pekoMeHayeTCsl MPUMEHATH MPEAOXPAHUTENN WIH
JAPYTHE AIEMEHTHI JUISI 3aIIUTHI OT KOPOTKOTO 3aMBIKAHUS.

3.1.6 Ilutanue MOHKHO MOAKIIOYATHCS K MY TOJNBKO TIOCIIE 3aBEPIIICHUS MOH-
Ta)ka BCeX OCTalbHBIX 1enei. [Tutanue camoro mpudopa (—Um; +Umn), murtanue BXO-
HeIx cxeM (—Un Bx; +Un BX), nutanue Boixo 0B (—Un BbIX; +UI BBIX, TOJBKO B UC-
nojHeHuH -01) MoryT o0ecreuynBaThCs OTACIBHBIMH, H30JUPOBAHHBIMH JIPYT OT APY-
ra uctounukamu. [Ipu He0OXOUMOCTH MOXKHO MOJKIIOYUTH BCE TPU MUTAHUS K OJI-
HOMYy HcTOuHUKY =24B (mapamiensHo). s ucnonHerus -0l MCTOYHUK MHUTAHUS
BbIX0/10B (UMl BBIX) JIOJDKEH OO€CIeYyrMBaTh MOIIHOCTh, TPEOYyEMYyH0 CyMMapHO# Ha-
IPY3KOM BCEX YEThIPEX BBIXOOB.
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HUctounuk | UcTouHUK
IIUTAaHUA IIUTAaHUSA
BBIXOJ0B BXO40B I[aT'{I/IK C
— + — + AKTUBHbBIM
BBIXOJ0M
I e S {
13 14|15 16|17 18 |19 20| 21 22 | 23 24
Y +Um Un +Un 2 por | F1o Fue | F2- For | F3- B3+
BBIX | BBIX BX BX
MVY-71
ucnoiaaenue -01
a)
r >| _H_ —H— [
OUT OUT|OUT OUT|OUT OUT|OUT OUT|CAN CAN _Un +Un
0—- O+ |1- 1+ | 2- 2+ | 3 3+ | L H
1 2 3 4 5 6 7 8 9 10 | 11 12
-+ -+ -+ -+ — +
Harpyska Harpy3ka| |Harpyska Harpyska MCTOUHIK
3 Z L 0 IIUTAaHUS
T I N
CANL
13 14|15 16|17 18 | 19 20| 21 22 | 23 24
VUl ey For | Fi- Foe [P o+ |F3- Fa+
BX BX
MVY-71
ucnonuenue -02
\2/ \2% 32 \2/
| K | | K | | K | | K | 0)
OUT OUT|OUT OUT|OUT OUT|OUT OUT|CAN CAN “Un +Un
- O+ | 1- 1+ |2 2+ |3 3+ | L H
1 2 3 4 5 6 7 8 9 10 | 11 12
g % g g [Ipumeuanue: Kk KJieMMaM, BbIJICITICHHBIM
;E‘ o § N ? — ;E‘ c CEpBIM IIBETOM, MOJIKIIOYECHHE HE TOKA3aHO —
= = = = OHO aHAJIOTUYHO BapHAHTY «a»
/N N /N

L
Y ~220B

Pucynok 3.1 — Cxemsl noaxiatoyeHuss MY
a) ucnonnenue -01; 6) ucrnonuenue -02
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13 14[15 1617 18[19 20[21 22[23 24
Y +Unl ey bor | Fi- Fie | P Fo | F3- Fa+

BX BX

MY-71
ncnoixaenue -03

ﬁ ﬁ ﬁ ﬁ

OUT OUT OUT OUTJOUT OUT]OUT OUT[CAN CAN[ |
0- O+ |1- 1+|2- 2+|3 3+ | L H
1 23 4|5 67 8]9 1011 12

< < < <

g 2 g g

e e« e £

< < < <

T T an T
| | /N L
- - 4 Y ~220B
=24B  =200B

Pucynok 3.1 — Cxemsl noaxroueHuss MY (IipooinkeHue)
B) ucnoanenue -03
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T3l

A) T

(3aBozCKast yCTaHOBKA)

b) [i]i 7]

Twum BbIX0/a JATYHKA:

* aKTUBHBIA curHai (oOmwmii "—")

OcobeHHocTH:

1) Bxoxuoe compotusierne 50kOm

2) [lnamna3oH BXOAHOTO HampshkeHus —24..+24B

3) Ha Bxone nanpsokenue 5..24B — cocrostaue = "0";
Ha Bxoje Hanpsbkenue —24..3B — cocrosiane = "1";

+Unz (24B) +Unx (24B)
[ _______ 2,7k [ ______ 50k
. ) . 1
r Fi+ Iz I Fi+ 1z
1 L E:
_______ Fi 50k i e Fie 50k - -
—Unx ¢ —-Unnx ¢

Tun BeIXOa JaTYMKA: Tun BeIXOa JaTYMKA:
* maccuBHBIN KOHTAKT (00mHit "—") * cnabomoynbiii TACCUBHBINA KOHTAKT (00wt "—")
OcobeHHoCTH: OcobeHHoCTH:
1) Tox yepe3 koHTakT 10 10 MA 1) Tox yepes kouTakT He Gonee 0,5 MA
2) Konrakr 3aMKHYT = cocrosirme 1" 2) Konrakt 3aMKHyT = cocTostane 1"

B)

+Unzx (24B)
+ X
N
Sho Fi+ 1z
% 3
_______ Fi 50k - -
—-Ung ¢

Pucynox 3.2 — BapuaHThl yCTaHOBKY TIEPEMBIUEK - JHKAMITIEPOB TIPH ITOIKITFOUC-
HHUM JATYNKOB K JUCKPETHBIM BXxoaaM MY
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Tabnmuua 3.1 — Ha3zHaueHne Kj1eMM U HAUMEHOBAHUE CUTHAJIOB

1. Hymepanus kinemum 1o pucyHky 2.1.

CTBOBaHA).

2. Jlnsg ucnonaenuit -02 u -03 3Haku "+" u "—" B 0003HAYCHUSIX YCIIOBHBIE.
3. Ucnone3yetcs Toabko B ucnoiaaenuu -01 (B -02 u -03 kiremma [13; 14] ue 3aneii-

HanmenoBanune O603Hauenue | No keMMbl
BuentHu UCTOYHUK TUTAHUS +Un 12
24+1.5 B mocTOSTHHOTO TOKa —Un 11
Marwuctpans oOMeHa nHpopmaruei CANH 10
CAN-BUS CAN L 9
OuUTOo+ 2 2
Beixox O OUTO- 1
OuUT1+ 4
Brixox 1 OUT1— 3
OouT2+ 6
Breixon 2 OUT2— 5
OUT3+ 8
Breixox 3 OUT3- .
HcToyHMK NUTAaHUS BBIXOJOB +Un BbIX 14"
6-35B 1MOCTOSIHHOTO TOKAa —Ur BeIX 137
HcTtounnk nuTtaHusa BXOI0B +U Bx 16
12-24B nocTosSHHOTO TOKa —Ur Bx 15
FO+ 18
Bxox O FO— 17
F1+ 20
Bxon 1 = 19
F2+ 22
Bxox 2 Fo_ 1
F3+ 24
Bxox 3 F3_ >3
IIpumeuanus:
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3.2 Hacrpoiika napamerpoB MY

3.2.1 OcHoBHOI1 cioco® oOpaleHust K mapameTpaM MoJyJs B Mpoliecce Ha-
ctpoiikn — oomeH ¢ [IK uepe3 maructpans CAN BUS ¢ nomombio nporpammer «Te-
JIETOPT», MOCTABJISEMOM ¢ MPUOOPOM Ha JTUCKE.

3.2.2 C Toukwu 3peHus aocryna k napamerpam Ha maructpanun CAN-BUS BbI-
JIENSIETCSl HECKOJIBKO YPOBHEH, MPUBEIEHHBIX B MOPSAKE MOBBIIICHUS IPUOPUTETA!

- Ilonv306amens, HU3INN TPUOPUTET. MOKET UNTATh NTAPAMETPhI, KOJI 10CTY-
na KOTOPBIX [0 YTEHUIO paBeH «1». BO3MOXKHOCTH 3anucu mapamMeTpoB HET.

- Hanaouuk, BBITOMHAIOMMN HACTPOMKY MOJYJS Ha KOHKPETHBIM TEXHOJIOTHU-
Yyeckuil 00beKT. MOXKET UMTaTh U 3alIUChIBATh MapaMeTpPhl, KOJbI JOCTYNa K KOTOPHIM
paBHBI «1» UK «2», B TOM YHUCIIe OYepe/lb 3arpyKaeMbIX 3a/1a4.

- Hacmpoiinguk, BBITIOTHSAIOINAN HAYaIbHYIO HACTPOMKY MOIYJIA HA MPEANPH-
SATUU-U3TOTOBUTENIE. MOXKET UMTATh M 3alMCBIBATh MMAPAMETPHI, KOJbI JOCTyNa K KO-
TOPBIM HaXOJATCS B TIpeaesiax oT «1» 1o «3» BKIIOUNUTETHHO.

- Pazpabomuux, MakCUMalbHbII NpHOpUTET. MOXKET YUTATh U 3alHCHIBATh TE
e napameTpsl, uto U Hacmpoiuwuk. Kpome toro, B nporpammax IIK ects He onu-
CaHHbIE B JaHHOM PyKkoBOACTBE onepauuu, JOCTYIHBIE TOIBKO Pazpadomuuxy.

CoOTBETCTBYIOITNI YPOBEHB J0CTyNa 00bsaBisieTcss B mporpamme [1K ¢ momo-
IIbI0 CUCTEMBI IAPOJIEN U KOHTPOJIHpyeTcs B MY.

3.2.3 Hactpoiika MY Ha KOHKPETHBI OOBEKT BHITIOJIHIETCS B 00IIIEM CTydae B
7Ba dTama. B manpHENeM onmucaHuy MpeIInoiaraeTcs, 9To BCe 3aBOJACKHAE KOHCTaH-
THI K€ ycTaHoBIeHbI, 00MeH BoimonHseTcs ¢ [IK gepes untepdeiic CAN BUS. Kak
NPABWIIO, C MPEANPHUATHS - U3TOTOBUTENSI MY BBIXOIUT HACTPOSCHHBIM COTJIACHO
tabmure 10.1 Ha cereBoit Homep 01 (mapamerp 0000 «cereBoit Homep» = 01) u cko-
poctb ooMena 300 Koox (mapamerp 0004 «koupuryparus u ckopocts» = 41EQ).

3.2.4 Tlepen nactpoiikoit MY moakmounte kabens unrepdeiica CAN BUS k
kouBepTepy «RS232 — CAN BUS», moACTRIKOBAHHOMY K ITOCJIEIOBATEILHOMY TTOPTY
[1K, BxirounTe nutanue KoHBepTepa 1 MY u 3amyctute TpeOyemMyro mporpaMmy Ha
[IK. Ecin mporpammMa HE MOKET YCTaHOBUTH CBSI3b C MOJYJIEM, AEHUCTBYUTE MO pe-
KOMEH/IAIMAM, PUBEICHHBIM B nojapazzene 4.1.

3.2.5 3arpy3ka 3a1a4

3.2.5.1 TlepBsrii 3Tam 3akitodaeTcs B 0TOOpe 3 0a3bl JaHHBIX TPEOyeMOro s
KOHKPETHOTO NMPUMEHEHHsI Habopa aJrTOPUTMOB (3arpy’kaeMbIX 3ajiav), ero mpejBa-
PUTEIIBHOM HACTPOWKE U 3arpy3ke B MVY.

3.2.5.2 [IlepBBiif STanm MPOBOAUTCA, KaK TMpPaBWUJIO, HA MPEANPUITHH-
uzroroBuresne MY no cnenudukanuu 3akazuuka. B oTaenbHbIX cllydasix, O corja-
COBaHUIO C MPEANPUATUEM-U3TOTOBUTENEM, 3TAll MOKET OBbITh BBINOJHEH U CaMHUM
3aKa34YMKOM TP YCIOBHH €r0 JOCTAaTOYHOW KBanmdukanuu. JJis mepBoro srama uc-
MOJI3YETCA CHUCTEMA BU3yalbHOTO MporpammupoBanus «PomoO». [IpaBuna paboTel ¢
HEl 371eCh HE paccMaTpUBAIOTCS, OHU JIOJKHBI ObITh U3y4YE€HBI IO BCTPOEHHBIM B CHUC-
TeMy «PoMO» QpyHKIMAM moMoIu. YpoBeHs noctyna — Hacmpoiiwuxk.
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3.2.5.3 B MV cymiecTByeT TOABKO OJAWH TUN THOKHX 3aja4 — (POHOBBIC, HC-
MOJIHSIEMbIE OJWH pa3 Ha KaXJIOM Illare peryjJupoBanus. Bce anroputmel, nepeduc-
JIEHHBIE B TaOnuIe 2.5, A0MycKaeTcs BKJIIOYATh TOJAbKO B CIUCOK (DOHOBBIX 3aj1ad.
KonruecTBo OJHOBPEMEHHO 3arpyaeMblX aJIrOPUTMOB OTPAaHUYEHO M HE MOXKET
npeBbIaTh 64.

3.2.5.4 C nomouibto cucteMbl «<PoM0» TpeOyeMble anropuTMbl OTOMPAIOTCS, a
3aTeM Kax bl OTOOpaHHBIN aJITOPUTM JIOJDKEH OBITh HACTPOEH, & UMEHHO!

Bxurouen B cmucok (DOHOBBIX 3a/ad, TJE€ OMpPENIEICHO €ro MecTo, T..
MPEIIIECTBYIONIME | CIEIYIONINE 32 HUM MO MOPSIKY BBHITTOJHEHUS HA Ka-
KJIOM ITHKJI€ aJTOPUTMBI;
YcraHoBneHb! ero HHGOPMAIMOHHBIE CBSI3U C APYTMMHU aIrOpUTMamH, T.€.
3aJaH CMHCOK KOHKPETHBIX HOMEPOB BXOJHBIX M BBIXOJHBIX MapamMeTpOB
anroputMa. YncjaeHHble 3HaUCHNS apaMeTPOB HE 33Jal0TCsl.
Ecnu B coctaB ainropurMa BXOAST KOHCTAHTbI, TO HAa3HAYAIOTCS UX KOH-
KpeTHbIE 3HaueHus. Ha naHHOM 3Tane Takux aaroputMoB B MY HeT.
st ynoOctBa paboTsl ¢ mporpammamu «Pom0» u «TenenopT» Bcem aro-
pUTMaM H BXOJSIIIMM B HUX TTapaMeTpaM MOTYT OBITh IPUCBOCHBI YHUKAITb-
HbI€ KKOPOTKHE» UMEHa JIJTMHOU He 0oJiee 8 CUMBOJIOB.

3.2.5.5 IlepBrIif 3Tan 3aBepiIaeTcss COXpaHEHUEM C(HOPMHUPOBAHHOTO CIHMCKA
3aay B 0a3e naHHbIX Ha xecTkoM aucke 1K u 3arpy3koil ero B mamsiTb MUKpPOMPO-
neccopa MY. D1y onepaiuu npoBOJSATCS B COOTBETCTBUU C PYKOBOACTBOM Ha CHC-
Temy «PoMO».

3.2.6 Hactpoiika nmapameTpoB

3.2.6.1 Bropoii, OKOHUATENIbHBIA ATall HACTpoiiku MY, COCTOWT B 3aJaHUU
YUCJICHHBIX 3HAYEHUM BCEM HACTPOCUYHBIM MapaMeTpam.

3.2.6.2 Dtamn BBIMOJHSIETCS, KaK MPaBUIIO, CHJIAMHU CIEIHAIMCTOB OpPraHu3a-
IIUH, TTPOBOJISIIICH IMyCKOHAIa0UHbIe pa00Thl Ha KOHKPETHOM OOBEKTE, WJIM CaMUM
nosib3oBaresieM. JIJisi BBITIOJHEHHUs dTara HMCHOJIb3yeTcs Iporpamma «Tenenopr».
[TpaBumiia paboThl ¢ HEl 3/1eCh HE paccMaTPUBAIOTCS, OHU JOJDKHBI ObITh U3YUYEHBI 110
BCTPOCHHBIM B MIPOrpaMMy (PYHKITUSIM NMOMOIIH. Y poBeHb noctyna — Hanaduuk. Ha-
CTpOMKa MOKET MPOBOJIUTHCA KaK B YCIOBUAX Ja0OpaTOpuH, TaK U HETIOCPEACTBEHHO
Ha oObekte ¢ IIK mo marucrtpaiu CAN BUS, Ha xotopoMm (GyHKIIMOHUPYET MpO-
rpamma «Tenenopr».

3.2.6.3 BeimosnHsAs BTOPO# 3Tar, MpUCBOWTE KOHKPETHBIE YHCIICHHBIE 3HAYCHUS
BCEM <OKECTKHM» U «THOKMM» IMapaMeTrpaM HaCTPOWKH, MPUCYTCTBYIOIUM B MY
(6e3 yuera 3aBOJCKMX KOHCTAHT) — XapaKTEPUCTUKA OOMEHA, XapaKTEPUCTUKU 3aKO-
HOB PEryJHMpoBaHus U T.1. [lepeunu nmapameTpoB HaXoAsATCs B 0a3e TaHHBIX U MpUBE-
JIEHBI B HacTosmmeM PO.

3.2.6.4 Ecnu B cuny Kakux-mubo cooOpakeHUi HE0OX0MMO BTOPOI dTam Ha-
CTPOMKH TPOBOJUTH TaK, YTOOBI 3arpy>KEHHbIE AJTOPUTMBI €Ile HE HMCIOJIHSIINCH,
poJieaiTe onepanuu, aHajoruunbie onucaHHbiM B 4.1.3.3. Hannuue nepembruku
OJIOKMpYET MCTIOJTHEHUE 3arPyKEHHBIX 3a/1a4.
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4 MMOPSATIOK PABOTbI
4.1 Yrtenue napametpoB no marucrtpaau CAN BUS

4.1.1 OcHoBHOH crocoO oOparenus K napamerpam MY — oomen ¢ TIK gepes
maructpaab CAN BUS ¢ momomipio mporpammel «TenenopT», mocTaBIseMon ¢ pH-
6opom. CriocoObl pabOTBI C TPOTPAMMON H3JT0KEHBI BO BXOMSIIUX B €€ COCTaB
dynkusax momontu (HELP).

4.1.2 Tlpu paboTte B IKCIUTyaTallik B COCTaBE aBTOMATU3MPOBAHHON CHUCTEMBI
cbopa mHpOpManmMK Npu ypoBHE nocTyma «llombp30BaTenb» HHANIIMPYIOTCS BCE pac-
YETHBIE 3HAYCHHUSI TI0 BCEM HAa3HAYEHHBIM 33/1a4yaM; KOPPEKIHUs UX - HEBO3MOKHA.

4.1.3 Eciu mocne moacteikoBku kabens uHTepdeiica CAN BUS k koHBepTepy
«RS232 — CAN BUS», nonkiiroueHHOMY K TiociieoBaTennbHOMy mopTy [1K, Biroge-
HUSI TUTaHUsT KOHBepTepa U MY, 3amymienHas Ha [IK mporpamma oomMeHa HE MOXKET
YCTaHOBUTH CBSI3b MO 33JJaHHOMY CETEBOMY HOMEPY, HEOOXOIUMO TMOCIIEI0BATEIHHO
BBITIOJTHUATH CJICAYIONINE JCHCTBUS:

4.1.3.1 IIpoBepuTh WCIPABHOCTh Kabenel, HaEeKHOCTh KOHTAKTOB, HCIIPAaB-
HOCTh OJIOKOB mHTaHUs, pabotocmocoOHocTs mopta [1K, mpaBUIBHOCTH YCTaHOBKH
Homepa COM-niopta B mporpamme 1 MOBTOPUTH MOMBITKY CBSI3H.

4.1.3.2 3anycTuTh B TIporpamMme (PyHKITUIO TIOMCKA MOIKITIOYEHHBIX MOIYJICH
CHUCTEMBI TIyTEM aBTOMATHYECKOTO Tepedopa CETeBBIX HOMEPOB BO BCEM JIMAMA30HE
ot 00 no FF. Ecnu Ha onvH 13 HOMEPOB MOJMYYEH OTBET, MPUYNHA HEUCIIPABHOCTH —
HEBEPHO yCTaHOBIIEHHKIN ceTeBoii HOMep B mapamerpe 0000. Ces3aBmiuch mo Haii-
JICHHOMY HOMEPY, 3aMEHHUTE €T0 Ha HY KHBIH.

4.1.3.3 Ecniu ¢pyHKIIMS MOWCKa HE HAIUIA MOJKITIOUYEHHOTO MOIYJISI, BO3MOKHO,
B MopyJie uckaxeH napameTp 0004 «koHpuUrypamus u CKOpOCTh», 3aJaI0NUH CKOPO-
CTHBIC U HMH(POPMAIIMOHHBIE XapaKTepUCTUKN nHTEepdeiica. B aToMm ciyuae mposenaii-
T€ CIIEIYIOULYIO MMOCIIEI0BATEIbHOCTh JEUCTBUN:

OTKJIFOUUTE nutanue MVY;

CHUMUTE BEPXHIOI YacTh KOpIyca ajganTepa, MOJy4HB JIOCTYII K IjIaTe, Ha
KOTOPOH YCTaHOBJICHBI CBETOJMOJHBIC WHIUKATOPHI. YCTAaHOBUTE TIEpe-
MBIUKY (Kamrep) Ha JBa IIThIpbKa, 0003HaueHHbIe OykBoi T (TecToBas
NePEMbIYKA);

BKJIFOUNTE TTUTaHue MY, Ha TUIaTe 3aropuTcs CBETOAMOJ, WHIUIUPYS Ha-
JIMYUE TECTOBOM MEPEMBIUKH;

HE3aBUCHUMO OT cOCTOsIHMS aapecoB namsatu 113V ], cBsi3aHHBIX ¢ mapamer-
pamu 0000 u 0004, >Ti mapamMeTpsl B JaHHOM pPEXHUME MPUOOPETAIOT 3Ha-
yeauss 00 u 41EOQ cooTrBercTBeHHO. CBsizaBmmch mo Homepy 00 co ckopo-
cteio 300 kbox, yctaHoBUTE HY)XHBIC BaM 3HaUeHUs MapaMeTpOB HACTPOIA-
ku 0000 — 0004;

OTKJIFOUMTE NMUTaHue MY, CHUMUTE NIEPEMBIUKY.



JIucr 36 T10.00.71 PD
4.2 TecToBblil pexum

4.2.1 TlporpammHoe obecrieuenne MY obecrieunBaeT BO3MOKHOCTh 3aIlycKa
TECTOBBIX PEKUMOB JJII MPOBEPKU pabOTHI BCEX BXOAHBIX U BBIXOJIHBIX cxeM. Bxon B
TECTOBBIA PEXUM BBINOJHAETCS TOJNBKO Yepe3 [IK, ycraHoBkol mapamMerpoB »KECTKOTO
ITOPUTMA «KOHTPOJIb U TECT MOJIYJIS YIIPABJICHUS» NIPU YPOBHE A0CTyna «Hanagunk».

4.2.2 B TeCTOBOM PEKMME BBITTOIHSIIOTCA CIEAYIONINE TPOBEPKHU:

KOHTPOJIb UCIIPABHOCTH MHUKAIINU,
KOHTPOJIb UCIIPABHOCTH KHOIIOK,

KOHTPOJb UCIIPABHOCTHU BBIXOJHBIX CUTHAJIOB,
KOHTPOJIb IMMPOXOXKACHNA BXOIHBIX CUT'HAJIOB.

4.2.3 [1ns nepexojia B TECTOBBIM PEXUM YCTAHOBUTE C TIOMOIIBIO MTPOTPaAMMBI
«Tenenopr» mapamerp 0200 «3amyck Tecta» B coctosHue «1». [Ipu sTom BhINOIHE-
HUE BCEX 3arpyKEHHBIX 3a]1a4 aBTOMATUYECKH MPEKPAIACTCs, HHIAUKAIUS TaCHET.

4.2.4 TlepBblii peKOMEHIYEMBII 3Tal TecTa — MPOBEPKA MHAMKAIMU. Y CTAHO-
Bute napamerp 0201 «rect mHaUKAIUU» B coctosiHre «1». Ha nuneBoi nanenu MY
HA4YHYT MOCJIEI0BATENIbHO, C IIaroM BpeMeHHM 1 CeKyHJa, 3aKHraThCsi MHIUKATOPHI
Bx070B (B mopsiake Bxoxa O .. Bxox 3) u BeixonoB (Beixox O .. Beixoa 3). Eciau mpo-
IIyCKOB B TOPEHUH MHIUKATOPOB HET, ATAIl CYMTACTCS BHITIOJIHEHHBIM yIa4HO, U BO3-
MOKEH TEPEeXO0] K CJICIYIOIIMM dTarmaM, OCHOBAaHHBIM TJIaBHBIM 00pa30M Ha aHAJIU3e
3akuranus MHAUKaTopoB. [lo okoHuanuu stana ycranoBute napamerp 0201 B co-
crosiaue «O».

4.2.5 Jlns nmpoBepKu MPOXOXKIEHUS BXOJHBIX CHUTHAJIOB TOJAMTE MX Ha Tpe-
Oyemble BXOJBl U MPOBEPHTE MO 3aKUTAHUIO BXOJHBIX MHAUKATOPOB HCIPABHOCTH
BXOJHBIX curHaNbHBIX 1enei. [Tapamerper 0201-0203 mpu 3TOM TOTKHBI HAXOIUTHCS
B COCTOSTHUH «O».

4.2.6 JInst mpoBEpKM UCTIPABHOCTH KHOTIOK YCTAHOBUTE B cOCTOsiHHE «1» mapa-
metp 0202 «rect kHOMOK». MHIUKAINS HAXOXKIEHUS B ’TOM PEKHUME — OJJHOBPEMEH-
HOE MUTaHUE ¢ EpHOJIOM 1C BCeX BXOJHBIX MHIAMKATOPOB. HaxaTne KHOMKU Mpu ee
UCIIPABHOCTH BBI3BIBAECT 3a)KUTAHUE COOTBETCTBYIONIETO BBIXOAHOTO WHJIMKATOPA,
OTITyCKaHHE KHOMKU — CHSTHE CUTHaja ¢ MHJAWKaTopa. Ha ympaBmstomine BBIXOJIbI
curHaiibl He nogarotTcs. [lo okoHwanuu stana ycranoBute napametp 0202 B coctos-
Hue «O».

4.2.7 JIns mpoBepKHU UCIPABHOCTU BBIXOJAHBIX CUTHAIOB YCTAHOBUTE B COCTOSI-
Hue «1» mapamerp 0203 «recT BrixoA0B». MHAMKAIINS HAXOXKIECHUS B 3TOM PEXKHUME
— OJIHOBPEMEHHOE TIOCTOSIHHOE CBEUEHHE BCEX BXOJHBIX HMHAMKATOpoB. HaxkaTme
KHOIIKH BBI3bIBAET 3KUTAaHWE COOTBETCTBYIOIIETO BBIXOJHOTO MHAMKATOPA C OJHO-
BPEMEHHOM BBIJAYEH CUTHAJIA HA YIPABJISIOIIAN BBIXO, OTITYCKAHUE KHOMKHU — CHS-
THE CUTHAJIOB C MHAMKATOpPA U yIpaBJisiomero Beixoga. Ilo okoHwanuu stamna ycra-
HoBute napametp 0203 B cocTosiHue «0».

4.2.8 JIns BBIX0/1a U3 TECTOBOTO PEXUMA U Mepexoia B paboTy J1MO0 OYUCTUTE
Bce TecToBbie mapameTpsl 0200-0203, mubo nmpocTo nepekitounte nutanue MY.
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5 TAPAHTUU U3T'OTOBUTEJIA

5.1 UzrotoBuTeNb TapaHTUPYET COOTBETCTBHUE Nprbopa «Moyb yrpaBieHus
MYVY-71» tpeboBanusm Texuudeckux ycnoBuit TY 4213-071-44147075-03 mnpwu co-

OJIFOICHUH YCIIOBHM SKCIUTyaTalluu, TPAHCTIOPTUPOBAHUS U XPAHECHHUSI.
5.2 'apaHTHITHBIN CPOK XpaHEHUS - 6 MECSIIEB C 1aThl U3TOTOBIICHUS.

5.3 'apaHTUIHBIA CPOK KCILTyaTaIluu - 18 MecsIieB co JIHS BBOJA B IKCILTya-
TaIHuIo.
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6 TEXHUYECKOE OBCJIYKUBAHUE U TEKYIIIUA PEMOHT
6.1 PemoHT
PeMoHT Moy st TPOU3BOAUTCS HA TIPEANPHUATHN-U3TOTOBUTEIIE.
6.2 CBenieHUs 0 peKIaMaIusax

6.2.1 Ilpu oOGHapyxeHun HeucrnpaBHOCTH MY B mepuoj JeHCTBUS TapaHTUM-

HBIX 0053aTeNbCTB, a TAKXKE MPHU OOHAPYKEHUH HEKOMIUIEKTHOCTU TIPH MEPBUYHOM
NpUeMKe W3JeNusl, NOTPEeOUTENbh JIOJDKEH BBICIATh B  aApec MPEANpPUSTHS-
U3TOTOBUTEIS MUCbMEHHOE U3BEIICHHUE CO CIETYIONUMU JaHHBIMHU:

3aBOJICKOM HOMED;

JlaTa BbIIYCKa U Jara BBojga MY B 3KCIuTyaTaruio;

COXPaHHOCTh IIOMOBI IPEANPUATUAS-U3TOTOBUTEIS;

xapakTep aedexra (MM HEKOMIUICKTHOCTH);

HAJIMYHAE y TOTPEOUTENS] KOHTPOJIHHO-U3MEPHUTEIIBHON armapaTypbl s

nposepku MY,

aapec, MO KOTOPOMY JOJDKEH NPHOBITH TPEICTABUTENb MPEATPUSTHS-

M3rOTOBUTENIS, HOMED TenedoHa.

6.2.2 Ilpu oOHapyXeHUU HEHCTPABHOCTH MY MO HCTCUCHHH TapaHTHHHBIX
CPOKOB, TOTPEOUTENb JOKEH BBICTIATh B aApeC MPEANpPUATHS-U3TOTOBUTENS HEHUC-
IpaBHBIN MPUOOP C 3aMOTHEHHBIM (HOPMYISIPOM U MHUCHbMEHHOE M3BEIIEHUE C OMuca-
HUEM JedeKTa.

6.2.3 IloutoBwiii agpec npeanpusitusi-urorosutens: 620027, r. Exarepun-
Oypr, yia. Jlynauapckoro, 48 - 60. E-mail: info@kreit.ru

6.2.4 Pexnamanuu perucTpupyroT B Tabmuie 6.1.

Tabmnuma 6.1
JlaTa

MIpEebSIBICHUS Kpartkoe coneprkanue Mepbl, NpUHSATHIE TIO pEeKJIaMaIlun
peKJIamMauu
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7 TPAHCITIOPTUPOBAHUE U XPAHEHUE
7.1 TpancnopTrpoBaHue

TpaHcnopTHpOBaHHWE YNMAKOBAaHHOIO MOJYJISL YIPAaBICHUS JOJKHO IPOU3BO-
JIUTHCS B KPBITHIX TPAHCIIOPTHBIX CPEJICTBAX BCEMHU BUIAMU TPAHCIIOPTA, AaBUATPAHC-
IIOPTOM - TOJIBKO B T€PMETU3UPOBAHHBIX U OTAILUIMBAEMBIX OTCEKAX B COOTBETCTBUU C

I'OCT 12997.
7.2 XpaHnenue

XpaHeHue MOYJIsl YIIPaBICHUS JIOJDKHO NMPOU3BOIUTHCS B COOTBETCTBUU C YC-
nosusimu xpanenus OXK4 o 'OCT 15150.

8 TAPA U YITAKOBKA
8.1 Mosynb ynpaBieHus yImakoBaH B KOPOOKY U3 ToppoKapTOHa.

8.2 Ilepen yknaakoi B KOPOOKY MOAYJb yNpPaBICHHs yMaKOBaH B MEIIOK U3
MOJUATUIICHOBOU TUIEHKH, KOTOPBIHM TOJIKEH OBITh 3aBapeH.

8.3 B ymakoBo4YHYI0 KOpPOOKY BMECTE€ C MOJIYJIEM YIPABICHUS TMOMEIICHBI
MPUHAICKHOCTH M DKCIUTyaTallMOHHAsL TOKYMEHTAIUsl, YJIOKEHHBIE B ITOJUATUIICHO-
BbIU MEIIOK.

8.4 B ynakoBO4YHOI KOpPOOKE MOCIIC YKIAIKH MOIYJISI YIIPaBICHUS TIPOU3BEIe-
HO YIUIOTHEHHE BCIIOMOTATEIbHBIMA MAaTEPUAIAMM.

9 MAPKHUPOBAHUE U IINIOMBUPOBAHHUE

9.1 Mosysib UMEET CIISAYIONIYI0 MAPKUPOBKY Ha JIMIICBOW ITAHEIIH:
JOTOTUN NTpeanpuATusi-u3rotroButenss «<KKPEUT»;
Ha3BaHue u3aenua «Moaynb yrpabieHus MY-71»;

9.2 Mopaynb ynpaBJieHHs] HMEET CIEAYIONIYI0 MAPKUPOBKY Ha 3aJIHEW MaHesH:
3aBOJICKOM mu(p U3aeus;
3aBOJICKOM OPSIKOBBIA HOMED);
Homep ucnonaenus (-01, -02 wm -03).

9.3 [1nomOupoBaHUE OCYIIECTBISIOT HAa CTHIKE JINIIEBOW IMAHEN ¢ OCHOBAaHHUEM
KOpITyCa HAKJICMBAHUEM 3THKETKH C JIOTOTUIIOM NPEATPUATHSA-U3TOTOBUTEIIA.
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10 CBUJAETEJILCTBO O IPUEMKE

Monayns ynpasienuss MY-71, 3aBojickoii Homep , ICTIOJTHEHHUE ,
COOTBETCTBYET TpeOoBaHUsIM TexHuueckux ycnoBuit TV 4213-071-44147075-03 u
MPU3HAH TOJIHBIM K SKCIUTyaTalluu. Y CTAHOBIICHHBIE TPEANPUATUEM-U3TOTOBUTEIIEM
3HAUCHUS OCHOBHBIX MApaMeTpoOB HACTpoWkH npuBeneHsbl B Tabmure 10.1. 3Hauenus
OCTaJIbHBIX IMapaMETPOB HE OMPEIEICHBI.

Taomuna 10.1
No HaumenoBanne napamerpa 3HayeHue
FO00 Tun momyns 0411 (ucrionaenue 1)
0412 (uctionaenus 2,3)
FO01 3aB0JICKOI HOMEP
FO02 Bepcust mporpammbl 306
FO04 Ouepenp 3arpy»)aembix 3a1a4 FFFFFFFF (aet)
0000 CereBoit Homep CAN-BUS 01
0001 Macka CAN-BUS FF
0002 Pezeps nHomepa CAN-BUS 00
0003 Pezeps macku CAN-BUS 00
0004 Kondurypamms u ckopocts CAN-BUS 41EQ0

JlaTa BeInycka

[IpencraBurens OTK

11 CBUAETEJBCTBO OB YIIAKOBBIBAHUHN

Monynb ynpaBnenus MY-71, 3aBoackoit Homep , ICTIIOJTHECHUE ,
yHaKoBaH COTJIacCHO TpeOoBaHUsIM TexHHueckux ycnosuit TY4213-071-44147075-03.

Jlara yrmakoBku

YakoBKy IpOU3BeEIl

[IpencraBurens OTK
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12 ABU/KEHUE ITPUBOPA IIPU DKCIVIYATAIIUU

Taomuna 12.1
[Toctynmn dammus, OTtopasieH Ddamumnus,
Otkyna |Homep u nata| nomxsocts u | Kyma |Howmep u nara| pomknocts u
Hapsiaa IMOAITNCH JINIIA, Hapsaga IMOJITUCH JINIIA,
OTBETCTBECHHOTO OTBETCTBECHHOT'O
3a IPUEMKY 3a OTIIPABKY

13 YTUJIN3ALUA

13.1 MOJIyJ'IB YIpaBJICHUA HC COACPIKUT APArOUCHHBLIX MCTAJIJIOB U MaTCpHa-
JIOB, IPCACTABJIAIOIINX OIIACHOCTD HJIS JKU3HH.

13.2 YTI/IJII/ISaIII/ISI MOAYJIL YHPABJICHUA IMPOU3BOAUTCA OTACIIBHO IIO I'pylIIaM
MaTCpUaAJIOB: IJIACTMACCOBBIC DJICMCHTHI, MCTAINIMYCCKHUEC KPCIIC)KHBIC 3JICMCHTHI.
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MPUJIOKEHUE A —IlepeyeHb HOpMATUBHBIX M TEXHHYECKUX IOKYMEHTOB,
HA KOTOpbIE 1aHbI CCBLIKH B PJ

I'OCT 12997-84 W3nenus ['CII. O61mune TeXHU4eCKue yCaoBus

I'OCT 15150-69 Mammnsl, npuOOps! U Apyrue uzaenus. McnoaHenus ais
pa3IMYHBIX KIUMAaTHUECKUX paiioHoB. KaTeropuu, ycnoBus
AKCIUTyaTaIlH, XpaHEHUS U TPAHCTIOPTHUPOBAHUS B YaCTH
BO3/ICHCTBHSI KIIMMAaTHYECKUX (DaKTOPOB BHEITHEH CPEJIbI.

I'OCT 14234-96 Crenenu 3amuThl, odoecreyrBaeMble obooukamu (kox | P).

I'OCT 12.2.007.0-75 CCBT. U3penus anekrporexHuueckue. Oodmue TpedoBanus
0€30MaCHOCTH.

TV 4213-071-

44147075-03 Monyns ynpasnenus MVY-71. Texuuueckue ycioBus.
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NPUJIOKEHUE b — IIpumep noakawodenusi MY-71 k y3i1y ynpapJieHusi Kpa-
HoM tHna JIIYY-6
(mpou3BoacTBO 3aBoja "KanmuHuHrpaarazasromarrka”, r. KaauHuarpan)

Jlnsa ynpasneHust kKpanoM 3azeiictBytorces Boixoasl OUTO, OUTL, miis koHTpO-
JIs1 €T0 KOHIIEBHBIX BhIKItOUareseid —Bxoasl FO, F1 Mmoxyms MVY-71.

R1 47K R2 4,7K

________________ s | 7|8 |

| DITYY-6-04 | MY-71-01 (4 Bbixonia =24B) |
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Pucynok b.1 — [Ipumep noakmouenuss MY-71 x DI1Y V-6
O6o3nauenus: L1, L2 —amekTpoMarHuThl OTKPBITHS, 3aKPBITHUS,

S1, S2 — KOHIIEBBIE BBIKIIFOYATENH

R1, R2 —pe3uctopsl KOHTPOJIS 0OpHIBA.

\

S =] ourrs
\

N S - 2
e

[Ipumeuanns:

1) Ilepembruku koHpurypanuu Bxoa0B FO u F1 10mKHBI OBITH YCTaHOBJIEHBI 10 PUCYHKY 3.2, A
(maccuBHBIM KOHTAKT Ha TOK 10MA, ¢ obmmm "—");

2) Ha cxeme He nokaszaHo nonkiroueHue Maructpann CAN-BUS u nuranus x Moy MY-71.
[Muranue (24 B) nomkHO ObITH moakiIroueHo K kiemmam (11,12), marucrpans CAN-BUS — npu
HEOOXO0IUMOCTH HH()OPMAIHOHHOTO 0OMEHA ¢ APYTUMH MOIyIaMu — K kKiaemMawm (9,10).

3) 3amMbIKaHUIO KOHIICBOTO BBIKJTFOUATENSI COOTBETCTBYET 3HaueHue 1" B COOTBETCTBYIOIIEM Mapa-
metpe MY-71 (mapametp Ne 0104 /xox FO/ u 0105 /sxox F1/);

4) B naHHO# cxeMe Mpu cpabaThIBAHHKM KOHIIEBOTO BBIKJIFOYATENS JICKTPHUUSCKU Pa3MBIKACTCS CO-
OTBETCTBYIOIIAs 11eNb HArpy3ku. [Ipu aTom Moaynem MY-71 Oynet 3agukcupoBaH oOpHIB B IIe-
U Harpy3ku. )i mpaBHIILHOTO ONpe/IeieHHsT 0OphIBa B IICTHM AJICKTPOMArHuTa MapalieIbHO
KaXkIOMy KOHIIEBOMY BBIKJTIOUATENIO TOJIKEH OBITh BKIIFOUCH pe3ucTop (Ha cxeme — R1 u R2).

5) B BBIKIIFOYCHHOM COCTOSIHUHM Ka)JIOTO U3 JIBYX BBIXOJIOB MPOU3BOJIUTCS KOHTPOJIb OOphIBA TSN
3NIEKTPOMArHUTa, COCTOSHHIO 00pbIBa cooTBeTCTBYeT 3HaueHue "1" (mapamerp Ne 0400 /Bbixon
0, «otkpbITh»/ 1 0401 /BBIXO 1, <BaKPBITE/);

6) B moayas MVY-71 nporpammoii «PoM6» 10oipKHA OBITH 3arpyskeHa odepeib 3a7ad Uls yrpasiie-
HUS KPAHOM.
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NMPUJIOKEHUE B — Moaeau npubopa

C | xBaprana 2007 roga Ha4aTo MPOU3BOACTBO HOBOM Moienu mpubopa MVY-71
C TIOCTETICHHBIM CHATHEM CTapoi Mojenu ¢ npou3BojcTBa. [Ipubop 6w mepepado-
TaH C y4eTOM TNokenanui 3aka3unkoB. Homep Mozenu He MapKUpyeTCs, OJTHO3HAYHO
ompeseNsieTcss BHEITHUM BHJIOM TepeHel maHenu npubopa. B HacTosmeM pykoBo-
JICTBE TI0 DKCIUTyaTallii OMHMChIBaeTCs MocieaHssi (HoBast) Mojeib. OCHOBHbBIC OTIIH-
YHsl CBEJICHBI B CJICTYIONIYIO TaOJHILY.

TabOmuma I1.1

XapakTepuCTUKa

moJienb 1 (crapast)

MoJieih 2 (HOBas)

W3meHeHus anmapaTypsl

=100B u 0oiiee

PacmionoxeHne KHOTIOK |
y MY-71 MY-71
CBETOMO/IOB Ha MEepeaHen BbIXObI
0123 o} o} O o
MaHeJH ° ° BXOZL ° °
BXOdbl: 0 ( O @ BEIXOZ

1]0

210 WX W 0y Q10 29 @3

slo @@
KoHTposb BBIXOIOB Ha OOpbIB | HET ecTb
3amuTa BeIX010B OT K3 eCThb €CTb, B JJononHeHue craryc K3
(ucnonnenue -01) BeiBesieH Mo CAN-BUS
Bexozp! Ha HanpsHKEHUE HET ecTs — HOBOe ncnonHeHune 03 ¢

BBIXO/IaMH Ha 0a3e ornToperne
kommyTtupyet 10 350B mocTosiu-
Horo mwm 240 B nepeMeHHOro TOKa

I[I/ICerTHBIe BXOJbI — Bapu-
AHTBI YCTAaHOBKHU IIECPEMBIYCK
JJId pa3HbIX TUIIOB JaTYHUKOB

wn

A) macc. kontakt 10MA, o6t "+

(VT

b) macc. konrakt 0,5MA, o6mmii "+"

sonon

B) akr. curnar, oOmmii
I') macc. konrakt 10MA, o0t
HepeMbIUKa HECTaH/apTHAs

A) macc. konTakt 10MA, 0Ot "
b) macc. konTakt 0,5MA, 001wt "
B) akr. curnain, oommuit "
(Bce BapHaHTBI — ¢ OOIIUM
"—" HecTaHIapTHas MepeMbIuKa

He Tpedyercs)

ITopsinok HyMepanuu KieMm
BXOJIOB U BBIXOJIOB

crpasa Haneso (0-3)

cieBa Hampago (0-3)

[luranue MoayJis

=15-24B

=24+1,5B

TectoBas mepeMbIyKa
(copoc nHactpoek CAN)

I'epkoH, akTUBUpYETCS C
MIOMOLIbI0 MAarHUTA

B Buzie nepeMbruku (mxamiepa)

W3meHeHus: B MporpaMMHOM 9acTH

O0BEM ITaMATH

00BeM MaMATH YBEJIUYCH, BO3-
MOJKHA 3arpy3Ka OOJIBIIIETro Yncia
ruOKUX 3a71a4

CocTaB anroputmMoB

no6asiens! ' Mckiarouarolee
NJIN", "T'enepaTop UMIyJI6COB"

Tun monyns

0401

0411 (ucnonuenue -01)
0412 (ucnonuenus -02, -03)

Bcero B noxymente 44 npoHyMepOBaHHBIX CTPAHUIIBI

Orneuarano B Poccun.




