[lodnuce v dama

Wb N° dijon

Baar uHb N°

[lodnucek v dama

Wb N° nodn

YTBEPX/IEH
RU.CTTMA.00045-01 31 011y

BE3OITACHBIN JIOKOMOTUBHbBIN OB BbEJIMHEHHBI KOMIUJIEKC
MACIITABUPYEMBIN BJIOK-M

IIporpammHoe obecnieueHue

BC-JITC

Onucanue NpUuMeHeHus
RU.CI'MA.00045-01 31 01
Jlucros 12

2024

Jlutepa A



2
RU.CT'MA.00045-01 31 01

AHHOTALMS

Hacrosiuii JOKyMEHT MpeaHa3Ha4yeH i O3HAKOMJICHHS C OCOOCHHOCTSIMH
paboThI mporpaMMHOro obecreueHust biioka CBA3M ¢ JaTYMKOM yriia moBopota (maee
o tekcty BC-ITIC).

B HacTosIIeM TOKYMEHTE IMpPEJCTABICHO OMUCAHUE MO HA3HAYECHHIO, YCIOBHIM
OpUMEHCHHs, TpPeOOBaHMSIM H  OCHOBHBIM  TEXHHYECKHM  XapaKTEPHUCTHKAM

nporpammHoro odecnedenus bC-/II1C.
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1 OIITMCAHMUE ITPOI'PAMMBI

1.1 HaznaueHue nmporpaMmbl

[Tporpammusiii Momynb ([IM) Onoka cCBsA3M C JaTYUKaMH yrja IOBOPOTa
(BC-AIIC) B mepByro odvepenp MpeIHA3HAYEH JUISI M3MEPEHHS MPONIEHHOTO ITyTH,
CKOPOCTM M YCKOpEHHMs. [IONOJHUTENBHO, MOAYJIb YYAaCTBYET B MEXMOAYJIBHOM
QITOPUTME ONpENEICHUsl TMOJOXKEHHUd u30cThika i1 noacucremMbl CAVYT, Ha
OCHOBAaHMUM CPAaBHEHMS MOKa3aHWW MPOMIEHHOIO IyTH OT MOMYJS 3JIEKTPOHHOU KapThl
(OK) ¢ coOcTBeHHBIMH TIOKa3aHUSIMU (OPMHUPYET KOHEYHBIA pe3yjibTaT Juis
noncuctemsl KJIVDB, BbimonmHsSeT (QyHKIMHM >HEPrOHE3aBHUCUMON MaMATH M CIYXKUT

TpaHcasiTopoMm uadopmannu u3 auHun cBsisu CAN B munMio cBsizu RS-485.

1.2 B03MOXHOCTH MPOrpPaMMBbI

Ha ocHoBanum wumnyiabcoB, noctynarommx ¢ gataukoB JIIC, wucnons3ys
nuameTp O6aHaxa KoJjieca, MOy b BRIUMCISIET MPOUIEHHBIN My Th, TEKYIIHE CKOPOCTh U
yckopeHue. Taxke MOJyJIb ONpENesseT HAIPABJICHUE BPAIlEHUs KOJeca U 110 JaHHBIM
0 PacIoJIOXKEeHUH JaTyrKa (CrpaBa MM CJIeBa) MPEIOCTaBISIET CUCTEME HH(DOpMAIIHIO O
HAIIpaBJICHUM JBWXEHUs. MOIysb aHAIW3UPYET JBa JNAaT4MKA, PACIOJOKEHHBIX Ha
pa3HBIX KOJECHBIX MMapax W B 3aBUCHMOCTH OT pPEXUMa JBIKeHHsS (TsAra wiu
BBIOET/TOPMO>KEHHE) BBISIBIISIET MPOOYKCOBKH MIIH OJIOKUPOBKH KOJIeca.

Omnwupasce Ha mansHele monynss MII-AJIC, Moaynb (UKCHPYET MOMEHT CMEHBI
KIIT. C saToro MmomeHTa MOAYJIb HAYMHAET OTCUET IMPOUIECHHOTO IyTH OT U30CThIKA U
nepeaaét 3Ty uapopmanmio Moayro MIT.

Monyns npuHUMaeT oT Moy i1 DK 3HaueHHe NpORAEHHOrO MyTH, OIPEAEIEHHOE
CpPEICTBaMHU CIyTHHUKOBOW HABUTallMM, HA OCHOBAaHMHM MH(POPMAIUU O JOCTOBEPHOCTH
TUX JIaHHBIX, MpenocraBisgeMoll MoayneMm OK, cpaBHHMBass uUX C COOCTBEHHBIM
3HAQYEHWEM [POMACHHOIO IIyTH, MOXYJb BBIJAET KOHEYHBIM pe3yibTaT s
MPOMJCHHOTO ITYTH, KOTOPBIN UCTIONb3yeTCsa noacucremon KJIYb.

Hus obenx moacuctem CAVYT u KJIYD Momynb BbICTymaeT XpaHWIHUIIEM
MIOCTOSIHHBIX XapaKTePUCTHK (HAmpuMep: JauaMeTpbl OaHAaked, KOHCTPYKTHBHAS
CKOPOCTh ~ JIOKOMOTHBa W T.J.). OTH XapaKTEPUCTUKUA pACIONaraloTcs B
DHEPrOHE3aBUCUMOMN MTaMSITH.

Monyne nepemaét cineayrouryro MHGOPMALKIO, MPOXOAAIIYI0 MO JIMHUU CBSI3U
CAN, B nunuro css3u RS-485:
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— Haxatue KHomok «[IOATAI», «OC», «OTIIP», «K20»,pykosatok Pb u PBC;

— TEKyLIYyIO AaTy U BpeM;

— LEJEBYIO U JIOMYCTUMYIO CKOpPOCTh. Paccrosnue o uemn KJIYD.

1.3 OcHOBHbIE XapaKTEPUCTUKU

OcHOBHbBIE XapaKTEPUCTUKH MPOTPAMMBbI MPUBEACHBI B TaOumie 1.

Tabmuma 1

Haumenosaunue

3HaueHune

[Tpenensl n3MepeHus: CKOPOCTH, KM/

or 0,100 511,99

HOI‘pCHIHOCTB BBIYHCJICHHUA CKOPOCTH

+1/128xm/a ipu V < 32km/u
10,025 %npu V > 32km/g

HOI‘pCHIHOCTB BBIYMCJICHUSA ITYTH

+1 M npu S < 2kMm
+0,005 %npu S> 2 km

[Ipenenbl u3MepeHus: yCKOpEeHHs,

ot munyc 1 o miocl

[TorpemHocTs BEIYMCIIEHUS YCKOPEHNUS,

+0,02npu Bcex IOMyCTUMBIX CKOPOCTSIX
U YCKOPEHHUSIX B ClIydae MOCTOSHHOIO
YCKOPEHHS.

[Tpu n3MeHeHnHn yCKOpEHUs Ha

AA = Az - A; | HOBOE 3HAUCHHE 4z OyaeT
MOJY4YEHO C TOTPEIIHOCThIO ¢4  uepe3
CeKYH]I:

KomnuecTBo IMUKJIOB 3aIlMCH B H‘ICﬁKy
IMOCTOSHHBIX XapPaKTCPHUCTUK

100000

Xapaktepuctuku ucnonasemoro moayis [1O BC-/I1C npuBenens! B Tabnuie 1.

Tabmuna 2 —Ucnonusempie moxynu [10 BC-IIIC

Nwms ¢atina Hlata Howmep Jimna, 6aiit| KC (CRC32)
CO31aHUA BepCI/II/I
bC-AIIC M-CANVer. | oo g5 5004|1514 | 12382¢ | 09244CBS
15.14.sfp
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1.4 Orpanuuenusi, HaKJIaIbIBa€Mble Ha 00JIACTh IPUMEHEHUS TPOTPAMMBI

IIM  BC-AIIC npegnasHayeH s paboTl B cocTaBe  O€30IaCHOTO

JJOKOMOTHBHOTI'O O6’I>CI[I/IHéHHOI‘O koMiuiekca BJIOK-M u UHBIX JOKOMOTHUBHBIX CUCTEM.
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2 YCJIOBUA ITPUMEHEHM A

2.1 TpebGoBaHus K HEOOXOAMMBIM JUJIA JAaHHOW IPOTPaMMbl TEXHUUYECKUM

CpeacTBaM

[IporpaMMHBIil MOTYJTb MOKET BBITTOIHSITHCS TOJIBKO B BBIYMCIHTEIEHOM MOJTYJIE
onokoB BC-JIIC/M-B3C-CAN u BC-AIIC/M-CAN. Moaynp mnpemaHa3HadeH ISt
3allUCH B MaMATh MPOrpaMM OOOMX TMOJYKOMIUIEKTOB OJOKa. 3amuch B IaMsTh
IPOM3BOAMTCS TPH TMOMOIIM nporpammbl SautProg.exemocpencrsam BbC-TIK wmm
BC-KIIA.

2.2 TpeboBaHusi K IpyruM MporpaMmmam

B kauectBe m3Meputesns MPONIEHHOIO IMyTH, CKOPOCTH U YCKOPEHHUS MOYJIb
SIBJISIETCS TIOCTABIIMKOM JIaHHBIX, U €ro paboTa HEe 3aBUCUT OT HAJTUYMS UIIM OTCYTCTBUSI
OPYTUX MOZYJIEH.

Opnako s oOecriedeHuss HOPMAJIbHOM TMepeaaun JaHHBIX HE0OXOIUMO, YTOOBI
BCE YCTpPOMCTBA, MOJAKIIOYEHHbIC K JTUHUU cBsi3M RS-485,paboranu B COOTBETCTBUH C
nokymeHntoMm «IIpotokon oomena CAYT-1IM/485»,a Bce ycTpoiicTBa, MOAKIIOUCHHBIC
k suHuu cBsizuw CAN, pabGoTanu B COOTBETCTBUM C JOKyMEHTOM «be3omacHsIii
JOKOMOTUBHBIN 00beTuHEHHBIH KoMIUTeKe (BJIOK-M). MexMomynsHbIN HHTEPQEHC.

JInst ompeneneHus TMOJIOKEHUSI M30CThIKa HEoOXonuMo Hammuue momyns MII-
AJIC u monynsa MIL.

J11s1 paGoTHI C AJIEKTPOHHOM KapToit HeooxoauM Moyt IK-CHC.
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3 OIIMCAHUE 3AJIAYA

3.1 3agauu I10 BC-AIIC:

1) u3MepeHue NpoIeHHOTO My TH;

2) u3MepeHHne CKOPOCTH;

3) BBIYUCIICHUE YCKOPECHUS,

4) ompeneneHue MOJ0KEHUS H30CTHIKA;

5) B3auMOACHCTBUE C DIIEKTPOHHOW KapTOW  (CIYyTHUKOBOH  CHUCTEMOA
HABHTAIUN);

6) obecrnicueHue 3aIIMCH, XpaHCHUA U BbIAA4YH IIOCTOSAHHBIX XapaKTCPUCTHUK.

3.2 Metonbl pemieHus

1) IIpu moBopote Ha ompeaenéHubnid yroa natauk JIIIC reHepupyer MMITYIIbC.
3Has auameTp O0aHJaxa, ITOMY yriy MOKHO MTOCTaBUTh B COOTBETCTBHUE OINpPEACIEHHBIN
MIPOMAEHHBIN MYTh 3a OJUH UMMYyJbC. Jlanee, n3MepeHne NpONAECHHOIO IyTH CBOJIUTCS
K U3MEPEHHIO KOJIMYECTBA UMITYJIbCOB.

2) U3mepeHne CKOpOCTH aQHAJIOTUYHO CBOAMTCS K BBIYUCICHUIO YaCTOTHI
cienoBaHusl HMMMOYJIbcoB. OT cmocoba H3MEpeHuss 4YacTOThl 3aBHUCUT TOYHOCTh
U3MEPEHUS, MUHUMAJIbHAS HU3MEpsieMas CKOPOCTb M BpPEMs OJHOrO H3MepeHus. B
TEKyIleW peaau3aluu TOYHOCTh u3MepeHus coctapisger + 0,025 %, MmunumanbHast
HeHyeBas u3mepsiemas ckopoctb 0,10km/4, BpeMst OTHOTO U3MEPEHHS BAPBUPYETCS OT
0,4 10 1,6¢cek.

3) VckopeHue BBIUUCIACTCS KaK IMPOM3BOAHAS OT ckopoctu. OMHAKO W3-3a
uppoBbIX 3APDEKTOB BO3ZHUKAIOT MYJIbCAMM YCKOPEHHUS, MPEBOCXOISIINE 10
BEJINYMHE PEaIbHOE 3HAUEHUE YCKOPEHUA. /[ MUHUMU3aluu yJIbCallui PUMEHSETCS
pexypcuBHBIN nudpoBoit smmuntuaeckuit HY ¢unptp 3-ro mopsinka ¢ gyactoToi cpesa
0,3T'u (mpu muckpere 4 I'n) u monasnennem 40 nb B monoce HEMPOITyCKaHMUS.

4) W30cThIKOM cuMTaeTcsi MecTo, Ha KotopoM cMmeHwmics tur KIIT. Cmena tumna
KIIT — mpouecc, 3aHMMAIOIIAN BpEMs M 3a4acTyl0 COMPOBONKIAIOIIUMKCS TOTEpen
noctoBepHocTd pacmu@poBku koga KIIT. MomeHToM mpoesna M30CThIKa CUMTAETCA
MOMEHT OKOHYaHHs MocleAHei aoctoBepHo pacuuppoBannoil nmocsuiku KIIT, mocie
KOTOPOHM CJEIYIOT HNOCBUIKH Apyroro tuma. OT 3TOr0 MOMEHTAa HAaYMHAETCA OTCUET

npoiaeHHoro mytH, nepenasaemoro moayiaro MIIL. Kox KIIT pacmmdpoBsiBaetrcs mo
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JUIMTENIBHOCTSIM UMITyJibcoB orudaromiein curana AJICH, mepenaBaembix MomylieMm
MII-AJIC.

5) B ciydae HemocToBepHOCTH JaHHBIX oT OK cucTreMe mnpemocTaBisieTcs
NPOWJIEHHBIN NyTh, BbluMcieHHbIH MoxayiemM BC-IIIC. B mpotuBHOM ciydae, eciu
JAaHHbIE OTJIMYAIOTCS HE3HAUMTENbHO, TO BbIAAIOTCS AaHHble OoT DK ¢ moacTpoiikoit
nporaenHoro nytu ot BC-IIIC mox OK. T.e. mpuoputer OTHAETCS CHYTHUKOBOU
cucremMe HaBuranuu. IIpy 3HAYNTENIBHOM pPACXOXKIAEHUH B CHUCTEMY BBIIAETCS
npoiaennsiii myts oT BC-/II1C, 9K undopmupyetcst 0 3HaYUTETLHOM PaCX0XKICHUU.

6) [lpu momyyeHWH KOMaHIbI Ha 3aMKCh, IEPBOHAYAIBHO MPOHUCXOIUT YTCHUE
COOTBETCTBYIOIIEH SYEMKH, M TOJBKO B TOM CJIy4yae, €CJIM JIaHHbIE OTJIUYHBI,
MIPOU3BOJIUTHCS 3aIMCh HOBBIX JAHHBIX. Takol MEXaHU3M MO3BOJISET YBEIUYUTD PECYPC

pa6OTBI BHCpFOHCBaBI/ICHMOﬁ IIaMsATH.
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4 BXOJHBIE 1 BbIXOJHBIE JJAHHBIE

4.1 BxoaHble TaHHBIE

JIJisi BBIYHCIICHUSI TIPOUJEHHOTO ITyTH, CKOPOCTH, YCKOPECHHS W HAMpPaBIICHUS
NBUKEHUA HeoO0XxoauMbl curHaibl ¢ gatuukoB [IIC. Jlns BeIOOpa akTUBHOIO JaTyuKa
HeoOxoauMa uHGpoOpMaIus O HaIUYMM TATH, nepeaaBaemas moayieM 1O mo CAN-
JMHUY.

J1J1st oTipeiesieHns MOI0KEHUS U30CThIKa HEOOXOMMBI JITTUTEIIbHOCTHA UMITYJIHCOB
orubatometi curaana AJICH, nepenaBaembie mogyinem MII-AJIC no CAN-nmunuu. J{ns
KOPPEKTHOM TMepeAauyn pacCTOsHHUS OT HM30cThika Moayino MII HeoOxoaum oOMmeH
cay>keOHoM nHopMaIen, MPOU3BOAUMBIN Mo JTUHUM CBs3u RS-485.

JInst corjlacoBaHus C DJICKTPOHHOM KapToil HE0OXoauM €€ MpOMACHHBIN MyTh,
nepenaBaeMslii mo CAN-nmunnu moxynem SK-CHC.

3anuch TOCTOSIHHBIX XapPaKTEPUCTHK MPOUCXOAUT MyTEM TOMYyUEHHUS IO JIMHHUH
CAN omnpenenéHHbIX cOOOIIEHUN Ha 3alUCh C HOMEPOM SUEUKH U 3alKMChIBAEMBIMU
JAHHBIMU. YTeHHWe XapakTepUCTHUK MPOUCXOAUT NYTEM BbLAAYU  COOOILEHHUS,
NepeaBaeMoro Mo Mpuxoy cooOIeHUs-3anpoca.

Haunbie st nepemaun u3 CAN B RS-485 Gepyrcs u3  coobuieHuid,
nepenaBaeMbix Moayiasimu L{O n OK-CHC.

st oOecnieuenusi yckopeHHoil 3amucu DK oTmpaBka Bcex COOOIIEHUN B

CAN-nuaII0 MOXET OBITh OTKIFOUeHa KoMaHaou 1O B coobmennn MCO _OUT.

4.2 BeIxo1HbIE TaHHBIE

PaccunTanHble CKOPOCTh U YCKOPEHUE, ONpeeIEHHbBIE HAIIPABIICHUE ABUKEHUS U
HCIIPABHOCTh JATYMKOB IepenarTcs B 00e nuHuM cBsizu. B RS-485 nepenaéres
OpUTHHANIbHBIA TpoiaeHHbIH myTh, a B CAN — pesynbrar, mOJy4YeHHBIH TMOCTE
KOPPEKTUPOBKHU MPONUJEHHOTO MYTH MO/ SJIEKTPOHHYIO KapTy.

Paccrostnue 10 u3octeika nepenaércs moayiato MII mo nunum csizu RS-485.

[TocTosiHHBIEC XapaKTEPUCTUKHU MEPEIAFOTCS 110 00CUM JIMHUSM CBSI3H.

Taxoke B muHUIO cBsI3u RS-485nepenaércst onncanHas Bbllie 4acTh MHGOpMAIUU

n3 CAN-nuHUM.
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I[TPNJIOXEHME 1
(CnpaBouHOE)

[TEPEYEHB ITPUHATBIX COKPAILIEHUIA

AJICH —aBTomMaTHuecKasi JOKOMOTHUBHAS! CUTHAIM3ALUs HEPEPBIBHOTO 1EUCTBUS;

BJIOK-M  —  Oe3omacHblii  JIOKOMOTHUBHBIH  OOBEIUHEHHBIH  KOMILIEKC
MacIITaOupyeMBbIi;

BC-JIIC — 60K CBSI3U € JATYUKOM ITYTH U CKOPOCTH;

BC-IIK — 610K CBSI3U € MepCOHAIbHBIM KOMIBIOTEPOM;

BC-KIIA — 610K CBSI3M ¢ KOMILIEKCOM ITPOBEPOYHOIL anmaparypsl;

JIIC — gaTyuK OyTH U CKOPOCTH;

KIIT —K0mOBBII yTEBOM TPAaHCMUTTED;

ITO —mporpamMMHOe obecrieueHue;

Pb —pykosiTka 61UTENbHOCTH;

PBC —pykosaTka OAUTENbHOCTH ClIEUANIbHAS;

CAVYT —cucrema aBTOMaTH4YECKOTO YIIPABIEHUS TOPMOKEHUEM;

CAN — nmuHus B3y,

[HO —nentpanbHblii 00pabOTUHK;

OK —snexTpoHHas KapTa;

OK-CHC —»snekTpoHHas KapTa CUCTEMbI HABUTALIMOHHOTO CJICKEHUS.
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JIUCT PETUCTPAIIMU UBMEHEHUIA

Nzwm.

Howmepa nuctoB (cTpaHmi)

Bcero

HU3MCHCH
HBIX

3aMCHCH-
HBIX

HOBBIX

aHHYJIH-
POBaHHBIX

JINCTOB

(cTpanum)
B JIOKYM.

JIOKYM.

ITonnuce

Jara




