202090643 Al

(19) EBpa3unckoe 2 202090643 13 Al
naTeHTHoOe
BeAOMCTBO
(120 OMUCAHUE U30BPETEHUA K EBPABUMCKOM 3ASIBKE
(43) Aara ny6nukauum sasiskm (51) Int. Cl. B6IL 15/00 (2006.01)
2020.07.17
(22) [ata nonaum 3aaBku
2019.03.12
(54) YCTPOMCTBO JJIS1 OBPABOTKH JAHHBIX ITOJABUKHOI'O COCTABA
(31) 18161338.1 (72) Waobperatens:
(32) 2018.03.12 Mycce llapan-Aupu (BE)
(33) EP (74) nNpeacrasutens:
(86) PCT/EP2019/056113 H"MOBa ML (RU)
(87) WO 2019/175144 2019.09.19 o
(71) 3assurens:
PEMJIHOBA CA (BE)
(57) Yerpoiictso (100), BbINOAHEHHOE C BO3MOKHOCTBIO 00paboTky aaHHbBIX (10), comepkammxcs B

uHpopmaoHHbix coobmenusx (200), mepemaBaeMbix Mo ImmHaM (20) mepegauM COOOLICHUI
TTOABM)KHOTO COCTaBa, IPH 3TOM yKazaHHOe ycTpoicTtBo (100) comepkut: yHUBepcaJIbHBIH HHTEepQeiic
(101) BBOmA, BBINONHEHHBII C BO3MOXHOCTBIO TIpHeMa HHGOPManMOHHBIX coobmenuit (200),
COOTBETCTBYIOIIMX CICAYIOIIUM TpeM ¢usnueckuM ciosm: RS232, RS485, CAN, or yka3aHHBIX IIHH
(20) mepemaum cooOIieHW, MMpH 3TOM yKa3aHHbIE HH(opManuoHHBIE coobmenus (200) comepkar
naanble (10), momyns (103) oOpaOOTKHM, BBINOJHEHHBIH € BO3MOXKHOCTBIO IIpHEMa yHaJICHHOM
3anporieHHor koHpurypaiuu (300), comepxariei omHo wiau Oonee mpaBui (400) oOpaboTku, OI0K
(102) crargapTH3anuy, BEIIOITHEHHBIH C BO3MOKHOCTBIO IEKOINPOBAHHS HH)OPMAIIMOHHBIX COOOICHUN
(200) B morokm (201) cTaHZApTU30BAaHHBIX MJAHHBIX B 3aBUCHMOCTH OT YJaJCHHOW 3alpOIICHHOM
koHpurypanuu (300), npuuem ykazaHHblil Moayab (103) 00pabOTKK ITOMOIHUTEIBHO MPUMEHSET OIHO
i Oonee W3 yKazaHHBIX OmHOTro M Oomee mpasui (400) 0OpaboOTKM W3 yKa3aHHBIX MOTOKOB (201)
CTaHAApPTU30BAaHHBIX JTAaHHBIX B 3aBHCHMOCTH OT yKa3aHHOH yJaJleHHOW 3alpoIIeHHOW KOH(QUTyparnuu
(300).

100

200 200

s

101

IV £€¥9060C0¢



YCTPOMCTBO A/19 OBPABOTKM AAHHbBIX MOABUXHOIMO COCTABA

OBNIACTb TEXHUKW

[0001] HacTosawee nsobpeteHne B LEeSIOM OTHOCUTCS K YAAJIEHHOMY U
YCTONYMBOMY K OLIMOKAM aHannM3dy MHOOPMaLMOHHbBIX COO6LLLEHUN,

nepenaBaeMbiX No WMMHaM nepepayu coobweHnn B NOABUXHOM COCTaBe.

YPOBEHb TEXHUKW

[0002] Xene3HoAopOXHbIM TPAHCNOPT UrPAET BaXHY posb B CO34aHUMU
HaAEXHOro 6yayuwero ansa TpaHcnopTa no BCceMy Mupy. XXenesHoa0pOXHbIN
TPaHCNOPT MOXET NoMoYb B 60pbbe ¢ U3MeHeHnaMU KanmaTa, 6opbbe C
3aTOpaMu Ha Aoporax, Co34aHNMN 3KOHOMUYECKOro pocTa AN CTpaHbl, BHOCUTb
BKJ1a4 B (MOBTOPHYI) MHAYCTPUanmM3auuio CTpaHbl U obecrneynBaTb
MO6MABHOCTb rpa)zaaH. MNoABUXHON COCTaB ABASETCHA BAXHbIM 3JIEMEHTOM B
XKENe3HOAO0POXHOMN N TPAHCNOPTHOW CUCTEMBI, OAHAKO B TO Xe BpeMs U OAHUM
N3 Hanbonee CNOXHbIX. TEPMUH «NOABUXHON COCTaB» OTHOCUTCSH K I06OMyY
TPaHCNOPTHOMY CpPeACTBY, KOTOPOEe ABUraeTCsa Mo XEeNIe3HOAOPOXHOMY NyTH.
Kak npaBuno, OH nogpa3syMeBaeT noa co60i TPaHCMOPTHbIE CPpeacTBa C
ABuratenem un 6e3 Hero, HanpuMep, I0KOMOTUBbLI, XXeNe3HOA40POXHble BaroHbl U
TPaHCNOPTHbIE CpeaCcTBa, NacCaXMpCKmMe BaroHbl, Noe3aa U TOBapHbl€ BaroHbI.
HaunHaga oT obecneyeHns KpenocTn U A0rOBEYHOCTU XOA0BOWN 4YacTH,
NnpuUBOAOB, TOPMO30B, CUCTEM PErYAUPOBKM N yNpaBsieHNa 1 BNAOTb A0
obecneyeHnsa noxapob6e3onacHOCTU, OXpaHbl TpyAa N TEXHUKU 6€30nacHOCTH,
BCe OTHOCAWMeECS K obecrneyeHnto 6e30nacHOCTN PYHKUMOHANbHbIE
XapakTepUCTUKM NOABUXHOIO COCTaBa BCeraa A0/KHbl NpebbiBaTb MOJIHOCTLIO B

paboyeM COCTOAHUMN.

[0003] B HacTosiLee BpeMa MOHUTOPUHI NMPOU3BOANTENIBHOCTU HOPTOBbIX
NpubOpPOB U YCTPOMUCTB NOABUXHOIO COCTaBa peryaspHo naaHUpyeTcs

rpynnamMmm T€XHNYECKOro O6CJ'Iy>Kl/IBaHVI9| ANs BbliABJEHUSA U/ mnnu



NPOrHO3MPOBaHUA BO3MOXHOIo c60 U/mMnmn oTkasa Kaxaoro 6opToBoro
npubopa n/vnmn yCTponcTea NOABUXHOIO coctaBa. Hanpumep, B EP2133256A1
pacKpblTa KOMMNbOTEPU3NPOBaHHaA 60pToBas cMCTeMa A8 yNpasBsieHns
Nnoe3aoM UJIN XEeNe3HOAOPOXHbIM TPAHCAOPTHLIM CPEeACTBOM ANs obecneveHus
YAYULWEHHOro pacrnosioXeHusa KabuHbl ANg BblAaun AaHHbLIX C Pa3UYHbIX
3N1EeMEeHTOB Nnoe3aa MAWU XeNne3HOAO0POXHOro TpaHCNOPTHOro cpeacTea. Kak
npasuno, Kaxaasa ownbka, oTKkas nam c6om Kaxaoro 60pToBoro npubopa mam
YCTPOMUCTBA UHAUBUAYANIBHO U HE3AaBUCUMO BbIABASAETCSA, HaNpuMep, NyTem
n3BnevyeHus MHpopMaLmMn BpYyUHYO MAN MOCPEeACTBOM NPOrpamMmMHOro
obecneyeHns Ha NOPTAaTUBHOM KOMMbIOTEPE OT NMPOBOAHUKA NOABUXHOIO
cocCTaBa Ha 60pTy NMOABMXHOINo CoCTaBa, onepaTtopoM-cneymnasmcTomMm,
BbIMNOJIHAOLWMM NPOBEPKY HEeNnocpeacTBEHHO B noe3ae. Kaxabi pa3 npu
BblSIBSIEHUM €609 nnun psapa cb6oes, NOABMXHOM COCTaB OTNPaBASAIOT B
MacCTepcKyto ana 6onee rnybokom NpoBEpPKN, ANArHOCTUKM U peMOHTa. TakuMm
06pa3oM, MOHUTOPUHI U/UNN AUArHOCTUKA NMPOU3BOAUTENBHOCTU 60PTOBbLIX
NpuboOpPoOB U YCTPOMUCTB NOABUXHOIO COCTaBa TpebyeT BpEeMEeHHOro, HO
NOBTOPSAEMOro BbiBOAA MOABUXHOIMO COCTaBa M3 AENCTBUA B TEYEHME roaa.
OTnpaBKka NOABUXHOIMO COCTaBa Ha AMArHOCTUKY U PEMOHT YBENMYMBAET BpeEMS
MPOCTOSA NMOABUXHOIMO COCTaBa, UTO OYeHb HEeYA06HO, HEI(DPEKTUBHO U
Hepe3y/bTaTUBHO B KOHTEKCTE ynpasBJsieHMsA NAapKoM 1 paboTomn

XEeNe3HOA0PO0XHOro TpaHcnopTa.

[0004] Apyrasa npobnema C ynpaBJsieHUEM MAPKOM XEJe3HOA0POXHOro
TpaHCNopTa 3aKJIl4YaeTcs B TOM, YTO onepaTopbl U CrieurnanunucTbl no
TEXHUYECKOMY 06CNYXMBAHUIO CTAaNKUBAKOTCA C 601bWIMM KOMYECTBOM
CJIOXHbIX AA@HHbIX: KaXAbl NOKOMOTUB WUAM BaroH, WUiK Xene3Ho40pOXHOoe
TpaHCNOPTHOE CPeACTBO, UIN MacCaXXUpPCKUN noesn, COAEPXUT pa3Hbli HAbop
60pTOBbLIX YCTPOMUCTB, KaXa0€ U3 KOTOPbIX MOXET 6blTb COBMECTUMO C Pa3HbIMU
NPOTOKONAMM LWUWH Nepeaayn coobLeHnn, paspaboTaHHbIMKU A1 napka
Xesie3HOAOPOXHOro TpaHCcnopTa, HanpMMep, NPOTOKOAOM WKHbI Multifunction
Vehicle Bus, KOTopbIi Takxe Ha3biBaeTca MVB, nnu npotokonom Factory

Instrumentation Protocol, koTopbl Takxe Ha3biBaeTcsa FIP, nnm wnHon



Profibus, unn npotokonom Controller Area Network, KOTOpbIN Takxe
Ha3biBaeTca CAN. KpoMe Toro, Habop 60pTOBbIX YCTPOUCTB BapbUpPYyeTCA OT
JIOKOMOTMBA K JIOKOMOTUBY M OT BaroHa K BaroHy. Takmm obpa3oM, yCTpOMCTBa
B O4HOM M TOM e JIOKOMOTMBE UM OAHOM U TOM X€ BaroHe coaepxaT pa3Hble
nHTepdencsl BBoAA U/UAM BbiIBOAA ANA CBA3M C LUMHAMK nepenayn CoobLeHn
U/ Mnn Ans CBSA3M C APYyruMmn yCTponucTteamu. HanpuMmep, HEKOTOpbIE YCTPOMCTBA
MOryT MPUHUMATb U/NAU reHepupoBaTb NHHOPMALMOHHbIE COObLLEHUS,
nepenasaeMble NO WMHAM nepenayvyn Coo6WeHNNn, NCNONb3YIOLWMM DU3NYeCcKni
cnon RS232, Toraa Kak aApyrue yCTpomcTea MOryT NMpuUHUMaTb U/ unu
reHepupoBaTb MHHOOPMALMOHHbIE COOOLLEHUA, NepeaaBaeMble Mo WKUHaM
nepeaayn coobweHnn, ncnonb3ywwmm pusndeckmnin cnon CAN. B noaBUXHOM
cocTaBe He0bX0AUMbI MHOMME WTeNCesbHble COeAUHUTENN U/ nUnu
nHTEpdencHble NaaTbl, U/MAKN NNaTbl pacluMpeHns aAna obecnevyeHus
BO3MOXHOCTWU CBSA3U HEMOCPEACTBEHHO MEXAY YCTPOUCTBAMU U ANS
obecneyeHns BO3MOXHOCTU CBA3UN YCTPOUCTB OT U/WUAN K Pa3/INYHbIM LUMHAM
nepeaayun coobLeHnn B NOABUXHOM COCTaBe A/ MOHUTOPUHIa COCTOSAHUS
NOABWXHOIO COCTaBa U COCTOSAHNA 60PTOBLIX YCTPONCTB, KOTOpbIE coaepxXaT
CUrHanNbl, UCNONb3YKOLWME pa3inyHble pusnyeckue cnou. LTencenbHble
coeanHuTenn u/vnn nHtepdencHole nnaTol, U/ Man NAaTbl paclMpeHuns
NpeacTaBnAlT CO60M annapaTHble paClMpeHns, KOTopble coaepxaT
MHTEp(dencHble KOHBEPTEPbI, BbIMOJIHEHHbIE C BO3MOXHOCTbIO, HAaNnpuMep,
KOHBEpTaUUM CUrHANOB AAHHbIX, MCNONb3YIOWMX NepBbii PU3NYECKUIA CNon, B
CUrHanNbl AAaHHbIX, UCNONb3YOLWMNeE ApYron GuU3nyecKnuin cnom, OTANYAKLWMNACA OT
nepsoro pmusnyeckoro cnoq. NHTepdencHblie naaTbl MOryT KOHBEPTUPOBATL
CUrHanbl AaHHbIX, UCNOAb3YOLWKMe, Hanpumep, pusndeckmin cnon RS232, B
CUrHaNbl AAaHHbLIX, UCNONb3YKOLWMeE, HanpuMmep, dpusndecknin cnon RS485.
MO3TOMY CUCTEMbI MOHUTOPUHIa AN YNPaBAEHUSA NAapKOM XeNe3HOAOPOXHOro
TpaHCNopTa AO0JIXHbI COAEpPXaTb MHOXECTBO WITEMNCEeNIbHbIX CoeauHuTenen um
MHTEP(dENCHBbIX NAaT MAK NAaT paclUMPEHNS, YTO AeNaeT UX COXHbIMA B
NM3roTOBAEHUU N peann3auum B NOABUMXKHOM CocCTaBe. B kauecTse
afibTePHATUBbI, MHOXECTBO UHTEP(ENCOB MOXET 6bITb CKOHOUNYPUPOBAHO AN

OZLHOTO YCTPOMCTBA C UCNONb30BaHWEM annapaTHbIX nepeMblivyek. Hanpumep,



MOXeT 6bITb NpeaAyCMOTPEH nocnenoBaTenbHbl MHTepdenc Tmna RS232 vnn
Tuna RS485. AnnapaTHble nepeMblyku NpeacTaBnaoT cobon Hebonblumve
NepeMblYKN, KOTOpble BCTaBASKTCA B BUAE KOPOTKO3AaMKHYTbIX COeANHUTENEN
Ha WTbIpEBbLIX KOHTaKTax. B 3TOM cny4yae, Koraa nepembiyka BCTaBJIEHa Ha
WTbIPU, 3TU WTLIPU INEKTPUYECKU COEAUHAIOTCA APYT C ApyroM. Kpome Toro,
annapaTHble NepeMbl4YKN MOryT NpeACTaBAATb CO60M pe3ncTopbl
conpotnsneHnem 0 OM nnun ABOMNHbIE CETEBbIE NepekavaTenn. MoxeT 6bITb
npeaycMoTpeH uHtepdenc Tuna RS232, nnn oH MOXeT 6bITb NepeBeAeH Ha Tun
RS485 n obpaTHOo 6naronaps annapaTHbIM nepeMblykam. O4HaKo Hanu4vne
anrnapaTHbIX NepeMblyeKk creayeT NpuHMMaTb BO BHMUMaHME B X0A4€e npouecca
NpOM3BOACTBA YCTPOMUCTB, N OHU AOJIKHbI ObITb BKJIKOYEHbI B NPOLLECC MOHTaxa,
COOTBETCTBYHWOLWMIN TpebyeMbiM MHTepdencam. [lobasneHne nnav yaaneHue
OAHOro nnun 6onee yCTpoOUCTB U/UNN WNH nepeaayvyn coobleHnn B NoABUXHOM
COCTaB€ MOXET U3MEHATb HeobxoauMble MHTepdEnchbl 4N Kaxaoro yCTpoucTea.
Mocne 3T0ro, annapaTHble NepPeMbIYKN MOTYT 6bITb MOAUMDUUNPOBAHBI TOJIbKO
Ha 60pTy NyTeM OTKPbITUSA KaXAa0ro yCTpoOMCTBa, YTo AenaeT UX UCNnosb30BaHme
MeHee rubkuM. Kaxxaoe nsMeHeHne OTHUMaeT BpeMs, NoABepXKeHOo ownbkam, a
OTKPbITUE YCTPOMUCTB TaKXe MOXET NPUBECTU K UCTEUYEHUID CPpOKa UX

rapaHTUNHOrO 06CNYyXUBaHUS.

[0005] TakmM 06bpa3oM, B HacTosLWEee BPEMSA OCTAeTCs HECKONbKO
npob6snemM noayyeHmnsa A0CTyna K AaHHbIM OT NOABUXHOIO coctaBa. OnepaTopbl U
cneumnanncTbl N0 TEXHNYECKOMY 06CYXMBAHUIO NOMAratdTCsad Ha MHOXECTBO
aAnarHoctnyeckmx MK n Ha AOCTYNHOCTb CNeumanamncToB ANS BbIMNOJHEHUS
06CnyXmMBaHUA NOABUXHOIO cocTtaBa. Kaxabi amarHoctuueckni MK copepxuT
3KCMepTHbIE 3HAHUSA U BbINOJIHEH C BO3MOXHOCTbIO MOHUTOPUHIA U ANArHOCTUKMU
YCTPOMCTBA onpeAeneHHoro Tuna Ha 6opTy IOKOMOTMBA MN
XEeNe3HOAO0POXHOro BaroHa. 3a CYeT UCNO0b30BaHNsA YCTPOMNCTBAMU pa3HbIX
pusnyeckux cnoes auarHoctnyeckomy MK mMoxeT 6bITb HE06X0ANMO
NCMONb30BaHME MHOXECTBA WTErNCeNbHbIX CoeanHnTenen n/vnn nHTepdencHblX
naaT uav nNaaT paclnpeHnsa Anga obecneyeHnsa BO3MOXHOCTU CBA3U C

MHOXEeCTBOM 60pPTOBbLIX YCTPOMCTB, HaNnpuMep, TpU, YeTbipe, NATb Pa3/INYHbIX



naaT pacWmpeHus nau gaxe 6onbwe. 3T0 YBEJIMUNBAET C/IOXHOCTb NOJyYEHUSA
AOCTYNa K AAHHbIM C YCTPONCTB Ha 60pTy NOABMXHOIO coctaBa. Kpome Toro,
ncnosb3oBaHMe amarHoctmyeckoro MK npmeBoanT K CO34aHUIO JIOKAJbHbIX,
He3alLMLWEHHbIX U HEMOJIHbIX 6a3 AaHHbLIX Ha KaXAaoM aunarHoctuyeckom [K,
KOTOpbl€ 3aTeM AOJIKHbI 6bITb 3KCMNOPTUPOBAaHbI BPYYHYIO ornepaTtopaMun 1
cneuymanncTtaMm no TeEXHNYECKOMY 06CyXMBaHUIO, HANpUMEpP, C MOMOLLbIO
USB-HakonuTenen u 1.4. Takum o6pa3om, NnoApoOHbIe U HAaAEXHbIe 3HaHUSA O
COCTOSAHUM JIOKOMOTUBA WUJIM XENe3HOAOPOXHOIro BaroHa, npexae Bcero, He
ABASAITCA WWMPOKO PacnpoOCTPAaHEHHBIMU U HE noaJiexaT COBMECTHOMY
NCNonb30BaHUD. TaknM 06pa3oMm, nosiydyeHne AoCcTyna K AaHHbIM HE ABNSETCA
AENCTBEHHbIM, BpeMa3aTpaTHO BBUAY UCMNONb30BaHUsA MHoxecTBa MK n USB-
HakonuTenen, u, Kak Npasunsao, NPONUCXOAUT CANLIKOM MO3AHO. [leNCTBUTENBHO,
BMELaTeNnbCTBO CNeuMannucTa ANs BbISCHEHUSA NPUYUMHBLI C609 YCTPONCTBA
NAaHUPYETCH YyXe nocsie Toro, Kak npousowen c6omn. 310 HECOBMECTUMO C
peanusaumen NoOALAEPXKN MALLMHUCTA JJOKOMOTUBA UJIN XeNe3HOLOPOXHOro
BaroHa B peXwuMe peajsibHOro BpEMEHU N NMPOrHO3UPYLWEro o6CnyXuBaHus,

KOTOpO€ HanpaB/i€HO Ha BbisABJIEHUE cboeB A0 TOro, Kak OHMU npon3oLnn.

[0006] B HacToswee BpeMa nojyyeHne A0CTyna K AaHHbIM OT
NOABUXHOIO COCTaBa AOMOJIHUTENBbHO MOAHMUMAET BOMPOCHI 6e30nacHOCTU. Bes
cucTtema, copepxawas noaBUXHOM COCTaB, A0JXKHA YA0BNETBOPSATb
TpeboBaHMAM 6€30NaCcCHOCTU, B COOTBETCTBUU C HALMUOHANBbHBLIMU U
MeXAYHapOoAHbIMU CTaHAapTaMu U ampektnsamu. AmarHoctnyeckmne MK n USB-
HaKoNUTenNn, NCNoab3yeMble onepaTopamMm U cneumanncTamm No TeXHNYECKoMy
06CNyXMBaHUIO, ABAAIOTCA BMeLWaTesIbCTBOM B CUCTEMY MOABUXXHOMO COCTaBa U
NnoABepralT yrpo3e LesoCTHOCTb 6e30nacHOCTM NOABUXHOIMO CoCcTaBa.
[lencTtBuTENBHO, 3aNyCK NporpaMMHOro obecneveHus, pa3paboTaHHOro Ans
TECTUPOBAHMA U AMArHOCTUKN OPUTMHaNbHOro 060pyaoBaHMsa NOABUMXXHOMO
cocTaBa MOXET COpoCUTb KOHDUrypauun WnHbl nepepayum coobweHmnn, ¢
KOTOpOWn coeauHeHo ob6opyaoBaHune. TaknMm obpa3om, CywecTByeT pUCK TOro,

4YTO noay4vyeHmne A0CTyna K AaHHbIM OT NOABUXHOIO COCTaBa, KOTOprl)'I



HaxoAMTCA B npouecce paboTel, NoaBepraeT yrpo3e 6e30nacHOCTb JIOKOMOTUBA

NN XKENE3HOAOPOXHOIro BaroHa.

[0007] Ewe oaHOM oCTaBwencsa npobsemMon npm MOHUTOPUHIE
NPOU3BOANTENBHOCTM 60PTOBLIX MPUOOPOB U YCTPOMUCTB NOABUXHOIO COCTaBa
ABNSAETCA TEKYLMN NoAX0A, KOTOPOMY CNeAylT Npu HE06X0ANMMOCTM cbopa
AAHHbIX OT NOABUXHOIMO coctaBa. Kak npaBuao, AaHHbIe C 60PTOBbLIX NPU6OPOB
N YCTPONCTB NOABMXHOIMO COCTaBa NpeanoyYTUTENbHO CObupatoTCcsa Ha
yAaNneHHbIX cepBepax, U AaHHble, HAaNpuMep, OTNPaBAATCA OT NOABUXHOIO
cocTaBa B 06/1a4HOE XpaHUMLLE M COXPaHATCA B HEM. Kak npaBuno, 310
TpebyeT BbINOJHEHUS MOHMXKAKOLWEN ANCKPETU3aLMN AaHHbIX B AMana3oHe oT
10 cekyHA A0 1 MUHYTbI AN9 YMEHbLUEeHUS 4YacToThbl Nepeaayun AaHHbIX U/ vnn
pa3Mepa AaHHbIX BCAeACTBUE 3aTpaT Ha nepejavy AaHHbIX M 3aTpaT Ha
XpaHeHue. TaknuMm 06pa3oM, NnepexoaHble pexunmbl, Takue Kak, Hanpumep,
NMMKOBbIE 3HAYEHUSA TOKA HEBO3MOXHO TOYHO BbISBUTb U3 AAHHbIX.
HenocTosiHHbIE UKW NpepbIBUCTbIE COeAUHEHUSA MEXAY NOABUXHbLIM COCTaBOM U
yAaneHHbIMWU CEPBEPAMU, a TaKXe BPeMsa OXUAAHUA, TakKXe MOryT noasepraTtb
yrpo3e TOYHOCTb U pesieBaHTHOCTb CObUpaeMbIX AaHHbIX B KOHTEKCTe
AVArHOCTUKN COCTOSAHUS MOABUXHOIMO COCTaBa B peXunMe peanbHOro BPpEMEHMN.
NCTUHHOE KONNYECTBO reHepupyemblX AaHHbIX C JIEFKOCTbIO MOXET npesbllwaTb
AOCTYMNHYI MPONYCKHY CMNOCOBHOCTb MAM MOXET ObiTb CAULLIKOM 3aTpaTHbIM
ANS OTNpaBku B ob6nayHoe xpaHunuwe. Kpome Toro, BBUAY TOr0, YTO AaHHbIE O
BPEMEHMU 3arpyxarTca B 06savyHoe XpaHuauuwe, obpabaTbiBalOTCa B LEHTpEe
06paboTKM AaHHbIX, a pe3ynbTaTbl NepenarTca 06paTHO HAa KOHEYHoe
YCTPOMUCTBO, NpeanpuHUMaTb Kakoe-nbo AencTBmneE yxxe MOXET ObiTb CAULLIKOM
no3aHo. Kpome Ttoro, npu cb6ope AaHHbIX OT NOABMXXHOIO CoCTaBa Ha O4HOM UK
6onee yaaneHHbIX cepBepax, Ang 06paboTKn AaHHbIX Ha cepBepe MoXeT
NOHAAO0OUTBLCA HECKOIbLKO CEKYHA BpeMeHn oxuaaHus. MNpenaTcTeBug, Takme Kak
nponyckHas cnocobHOCTb CEeTU, 3aTpaTbl Ha CBA3b, AOCTYNHAsa eMKOCTb CepBepa
Ans 06paboTKM AaHHLIX U COOTBETCTBYOLWME 3aTpaThl Ha 06paboTKy, 0bpasyloT

AONOJIHUTENbHBLIE OrPAHNUYEHUSA PN TAKOM NOAXOAE.



[0008] 3apava HacToAwero n3obpeteHNa 3aknUvaeTcs B nNpeacTaB/eHUn
YyCTPONCTBA, KOTOpOEe npeonosnesasno 6bl yKazaHHble Bbille HEeAOCTaTKH
CYWeCTBYIOLWNX peweHnin. bonee KOHKpPETHO, 3aAada 3aKa4aeTcs B
npeacTaB/ieHNN YCTPOUCTBA AN 06paboTKM AaHHbIX, COAEPXALWNXCA B
MHPOPMALMOHHbIX COObLEHNAX, NepesaBaeMbiX NO LWUWHAM rnepeaayuu
COObBLEHNN NOABUNXHOIO COCTaBa, KOTopoe obecneumBasno 66l BO3MOXHOCTb
LeHTpanbHOro n 6e3onacHoro cb6opa AaHHbIX OT NOABUXHOIO CoCTaBa rMMOKUM
06pa3oM, TEM CaMbiM MUHUMU3UPYS BPEMS NMPOCTOS NOABUXHOINO COCTaBa U

YCUnna no MOHUTOPUHTY.

CYWHOCTb M30OBPETEHUA

[0009] B cooTBeTCTBMM C NEPBbIM aCMeKTOM HACTOoALWero n3obperteHus
yKa3aHHble Bbllle 3ajayuuM peLwarTcsa 3a cUeT YCTPOoUCTBaA AN 06paboTku
AAHHbIX, COAEpPXaLMXCA B MHPOPMALMOHHBIX COObLLEHNAX, NepefaBaeMbiM No
LUMHAM nepeaaym coobLEeHUn NOABMXKHOIO COCTaBa, coaepiKallero:

- YHUBEpPCanbHbIN MHTEPGENC BBOAA, BbIMNOJIHEHHbLIN C BO3MOXHOCTbLIO
npuemMa MHPOPMaLUUNOHHLIX COOBLLEHNI, COOTBETCTBYOWMUX CAEAYOWMM TPEM

dn3nNYeCcKuUM Crosam:

o RS232,
o RS485,
o CAN,

OT WKWH nepepayn coobLieHnin, Nnpun 3ToM MHPOPMALMOHHbIE COObLLEHNS
coAepxaT AaHHble,

- MOAY/b 06paboTKU, BbIMOJIHEHHbIN C BO3MOXHOCTLIO Npuema
yAaneHHOW 3anpoLlleHHON KoHduUrypauum, coaepxalwen ogHo uamn 6onee
npasun 06paboTky,

- 610K CTaHAApTU3aUUmn, BbINOJHEHHBLIN C BO3MOXHOCTbLIO
AEKOANPOBaHUSA, B 3aBUCMMOCTU OT YAaAJIEHHON 3anpoLleHHON KOHpUrypaumum,
MH(OPMALMOHHBIX COO6LWEHUA B MOTOKU CTaHAAPTU30BAHHbLIX AAHHbIX,

coepXallne AaHHbIE,



npuyeM moaynb 06paboTKu AOMOJIHUTESIBHO BbIMOJIHEH C BO3MOXHOCTBIO
npuMeMa rnoToOKOB CTAaHAAPTU30BAHHBLIX AAHHbLIX OT 6/10Ka CTaHAapTU3auuun, un
MOAYJ1b 06pabOTKN A0MNOJIHNTESIBHO BbINOJIHEH C BO3MOXHOCTbIO 06paboTku
AAHHbIX NMYTEM NPUMEHEHUS OAHOro nnu 6onee npasmn 06paboTKMU K AAHHBIM U3
NOTOKOB CTaHA4APTM30BAHHbIX AAHHbIX B 3aBUCUMOCTU OT yAaneHHOMN

3anpoLEeHHON KOHpUrypaumu.

[0010] YCTpOMNCTBO B COOTBETCTBMM C HACTOSALIMM N306pETEHUEM
COAEPXUT YHUBEpPCaNbHbIN MHTEpdENC BBOAA. YCTPONCTBO BbIMOMIHEHO C
BO3MOXHOCTbI 06paboTKM AaHHbIX MOABUXHOIMO CoCcTaBa M3 MHPOPMALMOHHbIX
CoOobLEeHnn, NnepefaBaeMblX NO WMHAM Nepepaym CoobLWeHNn, NCnoab3ywWwmMm
dusnyeckun cnon RS232, n no wnHaM nepepaym coobLLeHUm, UCNOoNb3YHOLWNM
dusnyeckun cnon RS485, n no wmnHam nepepaym CoobLLEHNN, UCNONBb3YOLWNX
dusnueckun cnon CAN. MHbIMKM CnoBaMu, YCTPOMUCTBO B COOTBETCTBUM C
HaCTOAWMM U306peTeHNEM COAEPXKNUT OAUH YHMBEPCANbHbLIN UHTEpdENC BBOAA,
Ha KOTOPOM MOryT 6bITb MPUHATLI MHPOPMALMOHHBIE COOBLWEHNA OT pPa3HbIX
LWKWH, NCNONB3YKLWMX pa3Hble puU3nyeckne Cnon n/mamn pasHbole NpoTokonsl. Bece
YyCTPOMCTBA B npeaenax o4HOro v Toro e A0OKOMOTUBA UAN OAHOM0 U TOro Xe
XENe3HOA0POXHOro BaroHa, uau TpaHCNOPTHOrO CpeacTBa UM NacCaXupCckKoro
noesaa, KOTOpblie CoAepXXaT pa3Hble MHTepdeincbl BBOAA U/VUNK BbIBOAA,
KOTOpbl€ MOTyT 6bITb HECOBMECTUMbI APYT C APYrOM, MOTYT HaXOAUTLCSA B CBA3U
C YCTPOMCTBOM B COOTBETCTBMM C HACTOALLUM N306peTEeHNEM Yepe3 OAMH
YHUBepcanbHbIn MHTEPENC BBOAA B YCTPOMUCTBE B COOTBETCTBUM C HACTOSALWLNM
n3obperteHnem. Takmm 06pa3oM, YCTPOMUCTBO B COOTBETCTBMM C HACTOSALLNM
n3obpeTteHneM npeanaraet YHUPUUNPOBAHHYIO NNaTHopMy, C KOTOPON MOXET
6bITb COEANHEHO 60NBLUMHCTBO U, NPeAnoYTUTENbHO, BCe HOPTOBbLIE YCTPONCTBA
NOABUXHOIo coctasa 6€3 Heob6X0AUMOCTN YCTAaHOBKM, HaNnpuMep, nnaTt
paclMpeHns Uaun WTencenbHbIX coeanHnTenen mexay 60pToBbIM YCTPONCTBOM
N YCTPONCTBOM B COOTBETCTBMM C HACTOSALWNM U306peTEHMEM. YCTPOUCTBO B
COOTBETCTBUU C HACTOALWMM U306peTeHMEM KOHBEPTUPYET BCE
WH(OPMaLMOHHBIE COObLEHUS, NPUHATBLIE HA YHUBEPCANIbHOM UHTepdence

BBOAA, B MNOTOKN CTaHAAPTU30BAHHbIX AAaHHbLIX HE3aBUCUMO OT CDVIBVI‘-IECKOI'O



CNosA, NCNOJIb3YEMOrO LWMHOM NepenaYvn CoobLLEHU, NO KOTOPOW nepeaarTcs
WH(OPMaLMOHHBIE CO0bLWEHUSA. Ipy MCNONb30BaHNK YCTPONCTBA B
COOTBETCTBUU C HACTOALWMM U306pEeTEHMEM CUCTEMbI MOHUTOPUHraA,
npeaHa3HayeHHble ANg ynpaBaeHUsa NapKOM Xene3HOA0POXHOro TpaHcnopTa,
60/sblUe HE AOJDKHbI COAEPXKaTb MHOXECTBO WTENCesbHbIX COeANHUTENEN U
MHTEp(dENCHbIX NAaT UaAK NaaT paclMpeHns, 4YTo AelaeT ux peaaunsaumio B
NOABUXHOM COCTaBe NMPOCTON U nerkon. Takmum obpa3oM, YCTPOUCTBO B
COOTBETCTBUU C HACTOALWMM U306peTeHneM CTaHOBUTCSA OAHOM
LEHTPasN30BaHHON NNATPOPMOM, C MOMOLLUBLID KOTOPOM MOXHO BbINONHUTDL
NpoOBEpPKY U onpepeneHne XxapakTepuctmk Bcex npubéopos, KOMNOHEHTOB U

YCTPOWNCTB, COEAUHEHHbIX C OAHON nau 6onee WMHaAMU Nepeaadm coobueHnn.

[0011] bnaroaaps yCTPOMUCTBY B COOTBETCTBUU C HACTOALLNM
n3obpeteHnem obpaboTKa AaHHbIX, COAEPXAWMXCHA B UHPOPMALMOHHbIX
coobleHnax, nepesaBaeMblX NO WKMHAM nepeaadn AaHHbIX MOABUXHOMO
cocCTaBa M YCTPOUCTB Ha 60pTY NOABUXHOINO CoCTaBa, HanpuMep, Ha 60pTy
JIOKOMOTMBA W/ UNN XeNe3HOAOPOXHbIX BarOHOB, UM NAacCaXMpCKoro
TPAaHCNOPTHOrO CpeACTBa, BbIMNOJIHAETCA HENPEPbIBHO C TEYEHUEM BPEMEHU U,
cnepoBaTeslbHO, MOXET 6bITb UCMOJIb30BAHA A9 OKa3aHUA NOALEPKKMU,
HanpuMep, MaWWHUCTY JIOKOMOTUBA B pPEXNME peasibHOro BPEMEHU UK
yAANEeHHOWN LeHTPanbHON ANHUKN 3KCTPEHHOM CBA3U. TakuM 06pa3oM, TOUHas
oUeHKa COCTOSHUSA MK cTaTycCa NOABUXHOIMO CoCTaBa M YCTPONCTB Ha 60pTy
NOABMXHOIO COCTaBa MOXeT OblTb OXapakTepusoBaHa N3 MHPOPMALMOHHBIX
coobleHnn, nepesaBaeMblX NO WKMHAM Nepeaaym coobLeHnn, nocpeacTsoM
YCTPOMUCTBA B COOTBETCTBMM C HACTOSALWMUM N30O6pPETEHNEM, @ TaKXKe YCTPOUNCTBOM
B COOTBETCTBUM C HACTOALIMM NU306peTeHneM MOryT 6biTb BbISIBAEHDI
nepexoAHblie CObbITUA U NepexXoAHble peXnMbl, BO3HMKAKOLWKMeE Ha 6opTy
NOABUXHOIO COCTaBa, B peXuMe peanbHOro BpeMeHu 6e3 noHmxatroLen
AVCKpeTU3aumnmn aaHHbIX. TakuMm 06pa3oM, MCNOAb30BaHUE YCTPOMUCTBA B
COOTBETCTBUU C HACTOALWMM U306peTeEHMEM MOXET OKalaTb OnNepaTopy u/vmnu
TEXHUKY NOAAEPXKY B MPOrHO3MpOBaHMKU nepebos unm c6oa oaHoro unm 6onee

YCTPOMCTB Ha 60pTy NMOABMXHOIO COCTaBa, U/UNN MOXET OKa3aTb MOAAEPXKKY
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onepaTopy WU/ Mnm TeEXHUKY, ANarHoCcTupys nepebon nnm cé6on. Takum obpasom,
NCMONb30BaHME YCTPOMUCTBA B COOTBETCTBMMU C HACTOSLWLMM N306pETEHUEM
OKa3blBaeT NoAAEPXKY ornepaTopy U/ van TEXHUKY HernpepbiBHO C TeYEHUEM
BpeMeHU nNpu 06CnyXnBaHMM NOABUXHOIO COCTaBa, He Tpeby4
NOBTOPSAOLWEroCa BbIBOAA U3 AENCTBUSA UAN NMPOCTOA NOABUXHOIMO COCTaBa B
TeyeHue cpoka ero cnyxbbl. MNonyyeHme AoCTyna K AaHHbIM OT NOABMXHOIO
COCTaBa B peXuUMe peajsibHOro BpeMeHu obecneumBaeT BO3MOXHOCTb
CBOEBPEMEHHOr0 pearMpoBaHus Ha Npobsembl, C KOTOPbIMU NPEeaCcTOUT
CTONKHYTbCSA B NOABUXHOM CocTaBe. [1enCTBUTENbHO, onepaTopy u/vamn
TEXHUKY B peXuMe peasibHOro BpeMEHU MOryT BblAaBaTbCs NpeaynpexaeHus o
c60ax B 0OAHOM nnn 60nee 60pTOBbLIX YCTPONCTBAX MOABUXHOIMO CoCTasa u/mau
B NMOABWMXHOM COCTaBe, U/UAnN B peXUMe peasibHOro BpeEMeHN UM MOryT
BblAaBaTbCA NpeayrnpexaeHns 0 NPeacToalmnx c609x B 04HOM uUan 6onee
YCTPOMUCTBAX MNOABUXHOIMO CoCTaBa M/uau B NOABUXHOM COCTaBe. DTO
COBMECTUMO C peanm3aumen nogaepXKKu MalnHUCTa JIOKOMOTMBA UK

XKENE3HOAOPOXHOIro BaroHa, win naCCaXxmpckoro TpaHCnopTHOro cpeacTtea.

[0012] YCTpOMNCTBO B COOTBETCTBMM C HACTOSALLUMM N306peTeHneM
obpabaTbiBaeT AaHHbIE OT MHOXeCTBa YCTPOMCTB Ha 60pTY NMOABUXHOIMO COCTaBa
LEeHTpasn30BaHHbIM 06pa3oM. MHOpMaUNOHHbIE COObLLEHNs, NepefaBaeMble
Nno WMHaM nepepayun coobLueHnin, coaepxat MHpopMaLnio, ABAAIOLLYOCS
nokKa3aTesIbHOM B OTHOLIEHMN COCTOSAHMSA OAHOro unam 6onee ycTtpomucTs,
COEANHEHHbIX C WIMHaMM nepeaayvn CoobLeHnm. YCTpONCTBO B COOTBETCTBUM C
HaCTOSALLMM N306peTEHNEM BbINOJHEHO C BO3MOXHOCTLIO Nepeaaym v npueMa
MH(OPMALMOHHBIX COO6LEHUN Ha/OT 60PTOBLIX YCTPONCTB U/ UK C
BO3MOXHOCTbI 06paboTKu AaHHbIX C 6OPTOBbLIX YCTPONCTB NyTEM NepexsaTa
WM npmema MHQMOPMaLMOHHbIX COObLWEHUI, NepeaaBaeMbiX NO WMHAM
nepeaayun coobLieHnn, coeguHeHHbIM C 60PTOBLIMU YCTPONCTBaMU. NHbIMU
c/l0BaMu, YCTPOMUCTBO B COOTBETCTBMM C HACTOALWMUM N306peTeHMUEM BbINOSHEHO
C BO3MOXHOCTbIO aHasm3a u/Uam MOHUTOPUHIa COCTOAHUSA n/nnm
NPOM3BOANTENBLHOCTU MHOXECTBaA HOPTOBLIX YCTPOMUCTB U HOPTOBLIX CUCTEM Ha

OCHOBE MH(MOPMaUUNOHHLIX coobuweHnin. KpoMe Toro, yCTpomcTeo B
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COOTBETCTBUU C HACTOALWMM N30O6pPETEHUEM BbIMOJIHEHO C BO3MOXHOCTbIO
onpeaeneHnsa c60eB B yCTPOMUCTBAX U CUCTEMAX, HAXOA4ALWMXCA Ha 60pTy
NOABUXHOIO COCTaBa, Koraa COCTOSAHME MNOABUXXHOIMO COCTaBa He COOTBETCTBYET
oAHOMY unu 6onee npasun 06paboTKM NOCNe aHanu3a AaHHbIX
MH(POPMALMOHHBIX CO06wWeHUN. OAHO YCTPONCTBO B COOTBETCTBMU C HACTOSALLMM
N306peTEHNEM BbINMOJIHAET LEHTPANM30BaAHHbI MOHUTOPUHI MHOXECTBa
6opTOBbLIX NpUbOpPOB. TaknM 0bpa3omMm, onepaTtopam M cneumaancrtam rno
TEXHUYECKOMY 06CNYXMBaAHUIO He TpebyeTcsa nosiaraTbCa Ha MHOXECTBO
aAnarHoctnyeckmx MK n/vnm Ha poCTynHOCTb CNeunanncToB NO BbIMOJIHEHUIO
06CNyXuBaHMA NOABUXXHOIMO COCTaBa. DTO YCTPAHSAET CNOXHOCTb NONYYEHUS
AOCTYNa K AAHHbIM C YCTPONCTB Ha 60pTy NOABMXHOIO coctaBa. Kpome Toro,
YCTPOMUCTBO B COOTBETCTBMM C HACTOSALWMM U306peTEHMEM CO3AaeT NOKAJIbHYIO U
NOAHYI0 6a3y AaHHbLIX AN MHHOPMALMOHHBIX COO6LEHNN U NOTOKOB
CTaHAAPTU30BaHHbIX AAHHbIX, KOTOpas MOXeT 6biTb 6e30MacHbIM,
WHAUBUAYAJIbHBIM 06pa30M UM MOJMIHOCTLIO 3KCMNOPTUPOBaHA Ha yAalleHHbIe
CUCTEeMbI, HanpuMep, Ha yAaJieHHble CUCTEMbI, UCMOJIb3YEMbIE ONnepaTopamMu U
cneumanncTtamMm no TEXHNUYECKOMY 06CNyXXMBAHMIO NOABUXHOIO CoCTaBa. B
KayecTBe anbTepHaTUBbI, K CO3A4aHHON 6a3e AaHHbIX MOXET 6bITb NOJAYyYeH
AOCTYN yAasIEHHbIMU CUCTEMAMU, HAaNpuMep, yaaseHHbIMU CUCTEMaMU,
NMCMONb3yeMbIMM OnepaTopaMm U cneunasncTtaMm rno TEXHUYECKOMyY
06CNYXUBAHMIO MOABUXHOIO CocTtaBa. TakuM obpa3oM, NnoapobHbIE K
HaAeXHble 3HAHNA O COCTOSSHUW JIOKOMOTMBA UM XENE3HOAOPOXHOIro BaroHa
ABAAITCA LWWMPOKO PacnpoCTPaHEHHbIMU U IerkKO MOryT COBMECTHO
MCMONb30BaTbCA HA OCHOBE LEHTPAJSIM30BaHHON 6a3bl AAHHbIX, COAEPXALLENCS B
YCTPONCTBE B COOTBETCTBUM C HACTOSALWMM M306peTeHMeM. JTa
yHUunumpoBaHHaa nnatdopma obecneunBaeT BO3MOXHOCTb LeHTpanmsaumnm
APXUBHbIX AAHHBIX MOHUTOPUHIa U ANMArHOCTUKWN NOABUXHOIO COCTaBa,
HanpuMmep, B 06/1a4HOM XpaHUAULLIE, a TaKXe AeslaeT noJsiydyeHue aoctyna K
AAHHbLIM OT MOABWXXHOINO COCTaBa WMPOKO AOCTYNHbIM paboueMy rnepcoHasny u
cneumanncTaMm, KOTopble MOryT UCMbITbIBaTb TPYAHOCTU C MPOrpaMMHbIM
obecneyeHnem ansg aHanusa AaHHbIX. TakuM 06pa3oM, MOXET 6bITb BbINOJIHEHO

nonyvyeHne AoCtyrna K gaHHbIM OT NOABUXXHOIo0 COCTaBa. I,C',El‘/llCTBI/ITEJ'IbHO,
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YCTPOMUCTBO B COOTBETCTBMU C HAacToAWMM U3obpeTeHnem obecneunsaeT
BO3MOXHOCTb MOJIY4EHUSA A0CTyrNa K peasbHbIM AAaHHBbIM O NOABMXHOM COCTaBe,
HanpuMmep, B pexXuMme OHNalH, AN opraHusauuu nopsaka paboTt no
06CNy>XnBaHUIO 3a OAHO AENCTBUE, AN nocneayowero HabnwaeHunsa nocne
BMeLwaTeNbCTBa MOOGUNABLHON 6puraabl U AN pacwnpeHns NeEpPUOANYHOCTEN

NPOrHO3Mpytowero 06CnyxXmBaHus.

[0013] KpomMe TOro, yCTpOMCTBO B COOTBETCTBUU C HACTOSALIMUM
N306peTeHNEM BbINMOJIHAET YCTOMUYMBBLIN K OLIMOKAM yAaNeHHbIA MOHUTOPUHT
60pTOBbLIX YCTPOUCTB U CUCTEM, HAaNpuUMep, COTEH YCTPONCTB UAN TbiCAY
YCTPONCTB U CUCTEM, HAaNnpuMmep, oAHOBpeMeHHO. TakuM obpa3omMm, onepaTtopy
/NN TEXHUKY NOABUXXHOIMO COCTaBa He TpebyeTcsa PUsndyecku um
WHANBUAYANBHO NOAy4YaTb AOCTYN M OTKPbIBaTb Kaxaoe 60pToBOE YCTPOUCTBO U
cucTtemy Ha 60pTy NOABUXXHOINO COCTaBa AJ1a BbIMOJIHEHUSA aHanAM3a ero
NpoOM3BOANTENLHOCTU U/UAN YCTPAHEHUS HEUCNPAaBHOCTU B HEM. DTO
obecneunBaeT rapaHTUIO TOro, YTO BCe HOPTOBbLIE YCTPONCTBA OCTAKOTCA
NPUrOAHbLIMWU, U 3HAYUTENIBHO YMEHbLUAET BpeMsa NpoCcTos NOABUMXXHOIMO COCTaBa.
Kpome T0ro, yCTpOMCTBO B COOTBETCTBMU C HAaCTOSALWNM U306pETEHUEM
A06aBNAIOT K MOABMXHOMY COCTaBy Mocje npouecca NnpoM3BoACTBA MOABUXHOIO
cocTaBa, U YCTPONCTBO B COOTBETCTBMU C HACTOALWMM N306peTeHneM npocTo
BKJIIOYAKOT B OA4HY nam 60onee WnH nepesaym coobeHmnim noaBmMXHOINo CocTaBa,
TEeM CaMbIM Aenas Nerkom ero yCTaHOBKY B MOABWXXHOW cocTaB. Peannsauus
YCTPOMCTBA B COOTBETCTBUU C HACTOAWMM U30bpeTeHMeM aBnseTca
HEWHTPY3MBHOM AN NOABUXHOIMO COCTaBa M, B YaCTHOCTU, HEUHTPY3UBHOW ANS
LUWH nepeaayn coobweHnn. YCTPOUCTBO B COOTBETCTBUM C HACTOSALLUUM
N306peTeHNEM BbIMOJIHAET YCTOMUMBLIA K OLIMOKAM Y NOJIHOCTbIO MACCUBHbLIN
aHaNN3 AaHHbIX MOABUXHOIMO cocTaBa M3 MHMOPMALMOHHBLIX COObLLEHNN,
nepeaaBaeMblX MO LWMHAM Nepeaaym coobLeHun, Npu 3TOM COOTBETCTBYS
TpeboBaHMAM 6€30NacHOCTN COrlaCcHO HaLMOHAJbHBIM U MEXAYHAapPOAHbIM
CTaHAapTaM un ampektmeaM. [Ang noanyvyeHus A0CTyna K AaHHbIM C 60pTOBOro
yCTponcTBa 60nblue He TpebytoTca anarHoctuueckue MK nnm USB-Hakonutenu,

MCrnoJib3yeMmble onepatopaMmn U cneumnajanctamMm no TeEXHMYECKOMY
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06CNyXXMBAHUIK, U YCTPOUCTBO B COOTBETCTBUN C HACTOALWMM M306peTEHNEM HEe
BMELMBAETCAa B CUCTEMY MOABUXHOIO COCTaBa WJIM HE HECET yrpo3sy
LeNoCTHOCTM 6e30MacHOCTU NOABUXHOIO cocTaBa. [1encTBUTENbHO, 3anyCcK
nporpamMMHOro obecneyeHusa, pa3paboTaHHOro Ana TeCTUPOBAHUA U
ANArHOCTUKM OpUrMHasiibHOro o6opyaoBaHns B NOABVMXHOM COCTaBE B
YCTPONCTBE B COOTBETCTBMM C HACTOALWLUM U306peTeEHNEM He cbpacbiBaeT
KOHUrypauum WnH nepepaym coobLeHnn, ¢ KOTOPbIMN COEANHEHO YCTPOMCTBO
B COOTBETCTBUMU C HACTOAWMM nsobpeteHnem. Kpome Toro, ecnu nocne
pobasneHna n/mnu yaaneHmsa 60pToBbIX YCTPOUCTB B MOABUXHOM COCTaBe
HeobxoAMMa NOBTOPHasA KOHMUrypaumsa yCTpOnMCTBa B COOTBETCTBUM C
HaCTOSALWMM n3o0bpeTeHnemM, To OHO MOXET 6bITb MOBTOPHO CKOHUIYPUPOBAHO
yAaneHHo 6e3 HeobX0ANMOCTM B PYYHOM BMelwaTeNnbCTBE B YCTPOUCTBO UM B
60pTOBbIE YCTPOMNCTBA. DTO YMEHbLIAET YaCTOTY BO3HUKHOBEHUS OWMOBOK npu
BMeLLaTeNnbCTBE B 60PTOBbLIE YCTPOUCTBA BPYUHYIO, YTO MOr10 6bl NPpUBECTU K
BbIBOAY MOABUXHOIMO COCTaBa M3 AENCTBUSA, a TakxXe 3To obecneymBaeT To, YTO
yAaneHHasa KOHduUrypaumsa yCTponcTesa B COOTBETCTBMU C HACTOALWMM

n3obpeTeHneMm octaeTcs rmbkon.

[0014] YCTpONCTBO B COOTBETCTBMM C HACTOSALWMM N306peTeHnem
obnanaeTt CNOCO6GHOCTLIO BbIMOJAHEHNA FPaHUYHbIX BbluncneHnin (Edge
Computing). Moa rpaHUYHbIMKU BbIYUCNEHUSAMU NOAPA3YMEBAETCS, UTO
BbluMcnamTesibHasa 06paboTKa AaHHbLIX BbIMNOJHAETCA Ha YCTPONCTBE B Npeaenax
NOABUXHOIO COCTaBa, a He Ha yaaneHHoOM cepsepe. OCHOBHOE NPeuMyLLECTBO
3TOr0 3aK4YaeTCcs B TOM, UTO YCTPOMUCTBO B COOTBETCTBMM C HACTOALLUM
n3obpeTeHneM MOXeT 0CBO60ANTb BbIUUCANTENBHYIO 06paboTKy AaHHbLIX OT
noTepb, BbINOJHAEMYIO Ha AAHHbLIX B peasbHOM BpeMeHU U3 MHPOPMaLNOHHbIX
COOb6LEHUN, C HACTOTON MUNANCEKYHA. HanpuMmep, YCTPOUCTBO B COOTBETCTBUM
C HacToAWwWMM n3obpeteHnem byaeTt BbINOJIHEHO C BO3MOXHOCTbLIO HabnwaaTb 3a
nepexoAHbiM HEHOPMaJibHbIM TOKOM B TeyeHue 10 MUAUCEKYHA Ha TAroBOM
ABUraTene uan ABepHOM ABuraTtene, npuyeM 3To 66110 6bl HEBO3MOXHO,
nonarasacb Ha 06paboTKy Ha yAaneHHOM cepBepe. HanpuMmep, NoHaaobmnuce

6bl COTHU rMrabuToB B MecsaL Ans XpaHeEHUsA BCEX AAaHHbLIX C WWMHbI NOABUXXHOIO
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coCTaBa Ha cepsepe, 4To 06yCnioBMAO 6bl BbICOKWE 3aTpaThl Ha nepepavy C
OAHOro noesaa B Mecsu, HanpuMmep, yepes SIM-kapTy, 4TO He ABIANOCH bbl
9KOHOMWUYECKU BbIFOAHBLIM. B oTAnYmMe OT 3TOro, rpaHNYHbIE BbIYNCAEHNS MOTYT
BbIMNOJIHATL BCO 06paboTKy NOKa/NbHO M HanNpasAATb IUWb NPeAYyNpexXaeHns 0
HEeHOpMaJsIbHOM noeeaeHuun. [laHHasa apxuTekTypa obecneynBaeT BO3MOXHOCTb
AEeKOAMPOBaHUA N BO3AENCTBUSA Ha COOOLLEHNS LLUKMH C BbICOKOW NPOMNYCKHOMN
CNOCOBHOCTbLIO B COOTBETCTBMM C HACTOALLUMM N306pETEHNEM BbICOKO
KOHUrypmpyembiM MoayneM C npasunamm, obecneunsas BO3MOXHOCTb
BbIYNCNEHNIN KAaXAYI MUAJIMCEKYHAY WU C 60bLIEN YAaCTOTON, YUTO OCOBEHHO
peneBaHTHO A5 uener NPOorHo3npyowero 06CnyxmeaHmsa. BoabWNMHCTBO
CYLWECTBYOLNX peLleHnn C rPaHNYHbIMK BbIUNCIEHUSAMN obecneunBaroT
BO3MOXHOCTb COXPAHEHUSA AAHHbIX B JIOKAJIbHOM Peno3nTopun AN XpaHeHus, u
OHW NPU HEO6XOANMOCTU NpeanaratoT BO3MOXHOCTb Ny6anKaumm
HeobpaboTaHHbIX AAHHBLIX B 06/1a4HON Cpeae ANA aHaNn3a AaHHbIX B peXuMe
oddnanH. NHbIMK cnoBaMn, 60NbLUIMHCTBO CYLLECTBYIOLWNX pEeLIEHUN C
rPaHUYHbIMU BbIYNCAEHNAMU O06ecrneumBaoT «NPOMEXYTOUHOE XPaHEHME» NN
HEKOTOpY (popMy 6a30BbIX BO3MOXHOCTEN punbTpaunn. C Apyron CTOpPOHSI,
YCTPONCTBO B COOTBETCTBUM C HACTOALLMM U306peTeHneM obecneynsaeTt
KpynHOMacLWTabHyo 1 3pPeKTUBHYIO N1aTHOopMy ANA rPaHUYHbIX
aHaIUTUYECKMX onepaunn, kotTopas obecneymBaeT BO3MOXHOCTb ONEpaTUBHOMN
NOTOKOBOM 06paboTKN AaHHbIX, COAEPXALMXCA B MHPOPMALMOHHbIX
coobleHnax, nepesaBaeMbiX Mo WWHAM Nepeaayn AaHHbIX OT NOABMXXHOIMO
COCTaBa, B peXxuMme peasibHOoro BpeMeHun. YCTPOUCTBO B COOTBETCTBUU C
HacTOAWMM U30bpeTeHneM obecneunBaeT peLleHne NOJHOCTbIO C FPaHUYHbIMU
BbIYNCNEHNSAMN, COAEPXKaLLEE MUHMATIOPU3UPOBAHHBLIN MOAYNbL 06paboTKK
cnoxHbix cobbiTur (Complex Event Processing), KOTOpbI TakXe Ha3biBaeTCSH
CEP-MopyneM, Takxe U3BECTHbIN KakK aHaanTU4YeCKMin MOAYJb, MOMOratoLni
noay4yaTb LEHHY MHGPOPMaLMIO B peXUMe peanbHOro BpeMeHu
HenocpeACTBEHHO Ha 60pTy NyTeM, HanpuMep, NCNOJIb30BaHUA Moaenen
MALWMHHOIO 06y4yeHusa. 3aTeM NpeacTaB/feTCs BO3MOXHbBIM onpeaeneHue
ycnosun c609 1 BbiIBAEHUE NHTEPECYHOLWMX CAOXHBLIX COBLITUA Ha OCHOBE

MHOXEeCTBE BXOASAWMX AaHHbIX NOABUMXHOIO coctasa. O6paboTka AaHHbIX
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NOABUXHOIO COCTaBa C NOMOLbK YCTPONCTBA B COOTBETCTBUU C HACTOALUMM
n3obpeteHneM NpsAMbIM 06pa3oM NpeaoTBpawlaeT 3aTpaTHble MalUMHHbIE CO60U
Wan NpocTon. Kpome T0ro, AaHHble MOryT 6bITb HanpasJieHbl B
COOTBETCTBYHOLWME aNrOPUTMbl, TaKME Kak, Hanpumep, aaropuTMbl MalMHHOIO
0by4yeHusa, Ang ynydleHus BbliBJIEHUA U NPOrHo3a HEHOPMasibHOr0 NoBeAeHus
UAn yCnoBun €605 NOABUXXHOIO COCTaBa. YCTPONCTBO B COOTBETCTBUU C
HaCTOALWMM N30bpeTeHmneM nosbiwaeT 06y 3PEPEeKTUBHOCTb N 6€30MacHOCTb

NnoABUXHOIO COCTaBa B pPeXnMUMe peasibHOro BpeMeHu.

[0015] TepMUH «NOABUXXHOM COCTaB» OTHOCUTCA K NIO60MY
TPaHCNOPTHOMY CpPeACTBY, KOTOpPOEe ABUraeTCsa No CeTU XesIe3HOAOPOXHbIX
nyten. Kak npasuno, OH nogpa3syMeBaeT noj coboi TpaHCNoOpTHble CpeacTBa C
asurateneMm u 6e3 Hero, HanpuMmep, oAUH nnu 6osee NOKOMOTUBOB U/UN OAUH
nnu 6onee xene3HOAOPOXHbIX BaroHOB, U/Man oaHoO nnan éonee
XKEeNe3HOAOPOXHbIX TPAHCNOPTHLIX CPeACTB, U/nan oanH unn 6onee
MacCcaXXupCckKux noes3nos, N/mam oaAnH nau 6onee nacCaXpCckmMx BaroHoB, n/vnm
OAVH nnun 6onee ToBapHbIX BaroHoB. MIHbIMW CnoBaMn, NOABUXXHON COCTaB
COAEPXUT ABUraTeNn N Taraum, KOTopble UCNONb3YIOTCA B XKENE3HOAOPOXHOM
TpaHcnopTe. NHbIMM cnoBaMu, NOABUXHOM COCTaB COAEPXUT 0AHO unu 6onee
KOJIECHbIX WU MarHUTHO NOABELWEHHbIX TPAaHCNOPTHbLIX CPEeACTB UAuU
TPAHCMOPTHbLIX CPeACTB TUNA «runepneTnsa», NCnosb3yembiX B
Xesie3HOAOPOXHOM TpaHCnopTe, HanpuMmep, OAWH naun 6osee T0KOMOTUBOB
n/nnn oanH Unn 6onee NaccaxmpCkKux BaroHOB, U/nnm oanH nnn é6onee

r’PYy30BbIX BAlroHOB, U/MnAn oaAnH Unn 6onee BaroHOB ANSA OTAbIXa 6pV|ra,q, nT.A.

[0016] bopToBble YCTPOUCTBA, TAaKXe Ha3blBaeMble YCTPOMCTBAMM Ha
60pTYy NOABMXHOIO COCTaBa, MOryT NpeaACTaBNAATb CO60M, HaNpuMep, AaTynKn
TemnepaTtypbl, 4AaTYMKN AaBNeHUs, TOPMO3a, ABEPU, NOXKAPHblE AETEKTOPbI,
ABUraTenun, CUCTEMblI KOHAULMOHMPOBAHUS BO34AYXa, CUCTEMbl HarpeBaHus,
TAroBble ABUraTenu, npeobpasoBaTesin MOLWHOCTU, aKKYMYNATOPbI,
naHtorpadbl, AU3esibHble ABUraTeNN, CUCTEMY OXNAXAEHUSA, CUCTEMbI

HaBuraunm v T1.4. yCTpOl‘/'ICTBO B COOTBETCTBUUN C HACTOALLUNM VI306|3€T€HVI€M
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COEANHEHO C 3TUMU YCTPONCTBAMU U/ MUam NpubopamMmm xenesHoa0p0oXHOro
TPaHCNOPTHOro CpeacTBa, U/uan KOMMNOHEHTaMu, NOCPEACTBOM OAHOW mUn
6onee WKH nepegayvn CoobLEeHUN, NO KOTOPbLIM NepeaatrTca O4HO unn 6onee
MH(OPMALMOHHBIX CO06WeHUN. NH(OpMauMOHHBbIE COOBLLEHNS FTEHEPUPYIOTCS
60pTOBbLIMKN YCTPONCTBAMU U/MAN 60PTOBLIMM CUCTEMAMWU, U/ NN YCTPOUCTBOM B
COOTBETCTBUM C HACTOAWMM N306peTeHnemM, TeM caMmbiM obecneumBas CBA3b
Mexay 60pTOBbIMU YCTPOMUCTBAMUN U YCTPOMCTBOM B COOTBETCTBUU C HACTOALLMM
n3obpeteHnem. Kaxpoe MHHOpMaLNOHHOE COODOLLEHNE COAEPXKUT AAaHHbIE,
KOTOpble coaepxaT 6UTbl u/unm 6anTbl, N/UNN CTPOKM AAHHbIX. BUTbI U/ nnu
6anTbl, /NN CTPOKN AAHHbIX, CoAaepXaT UH(OpMaLUMIo, ABASIOLWYOCS
nokasaTesibHOW B OTHOWEHUN PYHKUMOHUPOBAHNSA COOTBETCTBYIOLLENO
yCTpOMCTBa Ha 60pTy NOABUXHOIMO CocTaBa M/MAM CaMoro NOABUXHOIO COCTaBa.
TakuMm 06pa3oM, YCTPOUCTBO B COOTBETCTBMU C HACTOALWMM N306peTeHNEM
BbIMOJIHEHO C BO3MOXHOCTbIO Nnepeaadm u npmeMa MHPOPMaLMOHHbIX
CcoobLWeHN Ha/oT 60PTOBbLIX YCTPONCTB U/NNKU C BO3MOXHOCTbIO aHanmn3a
CO6paHHbIX AaHHbIX MyTEM nepexBaTa MHMOPMaLUMOHHBLIX COO6LLUEHUN,
nepeaaBaeMblX MO WMHAM Nepejayn coobeHun, coeguHeHHbIM ¢ 60pTOBbLIMU
ycTponcTeammn. Hanpumep, yCTpOUCTBO B COOTBETCTBUM C HACTOALLUM
NM306peTeHnEeM BbIMOJIHEHO C BO3MOXHOCTbIO CUMTbLIBAHUA U/NUAN aHanm3a
AAHHbIX C aKKYMYJSTOPHON CUCTEMbI IOKOMOTMBA U/UAU CUCTEMbI NOALIMMHUKOB
JIOKOMOTMBA UJIN XENE3HOA0POXHOr0 BaroHa, U/vam CUCTEMbl KOHTPONSA U
ynpasneHusa noe3aom (Train Control & Management System), KoTopasa Takxe
Ha3biBaeTca TCMS, n/man cuctembl ona yaaneHHoOn AMarHOCTUKKN ABUraTens
JIOKOMOTMBA, U/NAN CUCTEMbI ANS YAANEHHOIO MOHUTOPUHIA 3HEeprnum noesaa u
T.A. BAok cTaHpapTM3aumMm B yCTPOMUCTBE B COOTBETCTBMM C HACTOSALMM
n3obpeteHnem gekoaupyert MHPOpPMaLMOHHbIE COObOLLEHNS, NPUHATbIE
YHUBEpCanbHbIM MHTEpdENnCcoM BBOAA, B MOTOKM CTaHAAPTU30BAHHbIX AAHHbLIX B
3aBUCMMOCTU OT YAaJIeHHOW 3anpoLlleHHON KoHdurypaumn. Moaynb 06paboTku
B YCTPONCTBE B COOTBETCTBUM C HACTOSALLUM N306pETEHNEM BbINONHAET
MOHUTOPUHI COCTOAHUSA MOABUXHOI0 COCTaBa Ha OCHOBE NMOTOKOB
CTaHAAPTM30BAHHbLIX AAHHbLIX B 3aBUCUMOCTU OT yAaN€HHOMN 3anpoLleHHOMN

KOH(MUrypauum, coaepxawenm ogHo unm 6onee npasun ob6pabotkn. Moaynb
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06pa6OTKVI BbIMNOJIHAET ANArHOCTUKY COCTOAHUA NOABUXXKHOIO COCTaBa, Koraa
COCTOAHME NOABUXHOIO0 COCTaBa HE yaAOBAETBOPAET OAHOMY WUJIN bonee npasun

0bpaboTKku.

[0017] MNMop 06paboTKON AAHHbIX, COAEPXKALLUNXCSA B MHPOPMALMOHHbIX
Co0bLWEeHNsaxX, B COOTBETCTBMMN C HACTOALLMM U30b6peTeHneM cneayet NnoHMMaTb
CUNTbIBAHME U/MAN aHANN3 UHPOPMALMOHHbBIX COOBLWEHUN, NepesaBaeMbiX NO
LUMHaM nepeaaydun coobweHni, moaynem obpaboTkm B 3aBUCMMOCTU OT
3anpoLeHHON KOHdUrypaumm nyTeM aHaam3a COOTBETCTBYHOLWMX MOTOKOB
CTaHAApPTU30BaHHbLIX AAHHbIX, a TakxXe cbop n/mnm onpepeneHne Ha ux OCHOBE
napamMeTpoB, ABASAKOWMNXCH NOKa3aTeNIbHbIMU B OTHOLLUEHUN U
XapaKTEPU3YIOLLUMMU, Hanpumep, Gusndeckoe, TeEXHUYECKOEe N 3NeKTpuyeckoe
COCTOSIHUE OAHOro namn 6onee COOTBETCTBYHOLWMX YCTPOUCTB Ha 6opTy
NOABUXHOIo coctasa. Moaynb 06paboTKM BbIMOAHEH C BO3MOXHOCTbI OLEHKMU,
B 3alaHHbIN MOMEHT BPEMEHU B COOTBETCTBMU C OAHUM uau 6onee npasunamm
06paboTkKM U/mnn B Te4YeHmne 3a4aHHOro nepnoga BpEMEHU B COOTBETCTBUN C
OAHUM unu 6onee npasunamm 06paboTKMU, COCTOAHNA NOABUXHOIO COCTaBa
nyTeMm, Hanpumep, cbopa AaHHbIX, TAKMX KaK rnapaMeTpbl NOABUXHOIMO COCTaBa,
KOTOpble 3apaHee 3ajaHbl B NpaBuaax o6paboTkn B yaaneHHOMN 3anpoOLEeHHOMN
KOHUrypaumm, n3 npuHATbIX MHOOPMALMNOHHBLIX COOBLWEHUI U/ NyTem
onpeaeneHns AaHHbIX, TAKMX KakK rnapaMeTpbl NOABUXHOINO CoOCTaBa, KOTOpbIe
3apaHee 3ajaHbl B NpaBunax o6paboTku B yaaneHHON 3anpoLWeHHON
KOHUrypauum, nytTeM BblYUCAEHUSA AAHHbIX, COAEPXALWMNXCA B MPUHATBIX
MH(OPMALMOHHBIX CO06LWEHUAX. NHBIMKU CnoBaMK, YCTPOUCTBO B COOTBETCTBUM
C HacToAWMM N306peTeHnem BbIMONIHEHO C BO3MOXHOCTbLIO YAANEHHOIO
CUYMTBbIBAHUSA AAHHbIX, COAEPXAWNXCA B MHPOPMALMOHHBLIX COObLLEHUSX,
nepeaasaeMbiX Mo LWUMHAM rMepeaayvun AaHHbIX NOABUXHOIMO cocTtaBa. Kpome
TOro, YCTPOMCTBO MOXET 6bITb BbIMOJIHEHO C BO3MOXHOCTbLIO YAaNIeHHOMN
nepenayn CYNTaAHHbLIX AaHHbIX NOCPEeACTBOM, HanpuMep, GSM-Moaynsa n/mnu
Ethernet-nopTa, n/vunn 6ecnposoaHOro nepeaatynka. B kauecrtse
afibTepHaTUBbI, YCTPONCTBO B COOTBETCTBUM C HACTOSALIMM N306peTEHNEM

BbIMOMTHEHO C BO3MOXHOCTbIO yAAaN€HHOIo aHaJin3a n/mnn obecneyeHus
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MPOX0OXAEHUA, U/ UNKN ynpaBneHusa, u/mnum obpaboTkn, u/mnm NoaroToBKM
AAHHbIX, COAEPXAaLUMXCA B MHPOPMALMOHHBIX COObLLUEHUAX, NepesaBaeMbIX Mo
LWIMHaM nepeaayn coobweHn NogBmMXHOro coctasa. Kpome 1oro, yCTpomcTeo
MOXEeT 6bITb BbIMOJIHEHO C BO3MOXHOCTbIO YAaNIeHHOM nepeaavn ob6paboTaHHbIX
AaHHbIX nocpeacTtsoM, HanpuMmep, GSM-moayna n/vmnun Ethernet-nopta, n/vnnm
6ecnpoBoaHOro nepepatumka. Moaynb 06paboTkm npuMeHseT OAHO unmn 6onee
npasmn o6paboTKn ANA CUNTBIBAHUA U/UAN U3BEYEHUSA, U/ NAN BbIYNUCNIEHNSA, U3
MH(OPMALMOHHBIX COObLIEHMN, NepeAaBaeMbIX MO WKMHAM nNepeaayn
COO6LEHUN, AaHHbIX, TAKMX KAaK NapaMeTpbl U XapaKTePUCTUKN NOABUXHOIO
coCTaBa, Takne Kak, HanpuMep, CKOpPOCTb B pexXuMme peasibHOro BpeMeHu, a
Takxe notpebaeHne um Tonamea UAN SNEKTPOIHEPrnum, COCTOAHUE 3apsana ero
AKKYMYNATOpPOB U T.4. aeHTudUUMPOBaHHbIE NapaMeTpbl N XapakKTepUCTUKMU
06pa3yoT COCTOSAHUE NOABUXHOIO coctaBa. Kpome Toro, moaysib 06paboTku
NUCMONHSAET Npasuaa 06paboTkn ansa onpeaeneHns Toro, COOTBETCTBYIOT U
naeHTUUUMPOBaHHbIE AaHHbIE NpaBuiaM 0bpaboTkn. Hanpumep, npasusio
06paboTKN MOXET CoaepXaTb JIMHENHYIO perpeccuto, a Moaynb 06paboTku
MOXEeT, HanpuMep, NMPMHUMaTb NMOTOKN CTAHAAPTU30BAHHbLIX AAHHbIX,
coaepxalume Hanps>KeHne n CUNy ToKa, a TakxXe TeMnepaTypy ABuraTtens
NOABUXHOIO CoCTaBa. B cOOTBETCTBUM C 3anpoOLlEHHON KOHDUrypauvem Mmoay b
06paboTKN UCMONHAET IMHENHYIO PErpeccuto, coaepixallycsa B npasuie
06paboTKN, Ha HANPSXXEHUU N CUNe ToKa, a Takxe TemnepaType NoABUXHOIO
cocCTaBa, A5 onpeaeneHns COCTOAHUSA 3apsafa akKyMynaTopa NoABMXXKHOIMO
coctaBa. CoCTOsSsHME NOABMXHOIO COCTaBa B 3TOM Cay4yae COAEPXUT COCTOSAHME
3apsa4a akKKyMynsaTopa NOABMXXHOIMO CoCTaBa. 3aTeM MOAY/b 06paboTku
LOMOJIHUTENLHO UCMONHAET NPaBuUaO B 3aBUCUMOCTU OT 3anpoOLUEHHON
KoHduUrypauum ansa onpeaeneHns Toro, COOTBETCTBYET /I COCTOSAHUE 3apsaa
aKKyMynaTopa npasuny obpabotkn. Hanpumep, npasnno o6paboTku coaepxuT
MWUHMMAJIbHOE NOPOroBoe 3Ha4YeHne COCTOSHUSA 3apsaa akKkyMmynsaTopa v
TpeboBaHMe CpaBHEHUS ONpeAeneHHOro COCTOAHNSA 3apsa4a akKyMynsaTopa ¢
MWUHMMANbHbIM MOPOroBbIM 3HAYEHUEM COCTOSHMSA 3apaja akKyMynaTopa, a
TakXe yKasaHue, 4YTo COCTOSIHUE 3apsafa aKKyMynaTopa, KOTOpOe Huxe

MUHNMAJNIbHOIO NMNOpPoOroBoro 3Ha4eHmsAa COCToaHUA 3apsaaa aKKyMyaaTopa, HE
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COOTBETCTBYET CneundmkaumaMm npoussoantens. B gaHHOM npuMepe B Xoae
AVArHOCTUKW 3aTEM BbIMOJIHAKT CPaBHEHUE OMNpeAesIeHHOro COCTOSAHUSA 3apsaa
AKKyMynaTopa C MMHMMaJlbHbIM MOPOrOBbIM 3HAaYEHUEM COCTOSAHUSA 3apsana
aKkyMmynatopa. Ecnn paHHble He COOTBETCTBYIOT OAHOMY uau 60nee npaBunam,
T. €., B LAHHOM NpuMepe, eciun onpeaeneHHoe COCToOAHME 3apana
aKKyMynaTopa 60nblue MUMHMManbHOr0 NOPOroBOro 3Ha4YeHMsA COCTOSAHMSA 3apsaaa
AKKyMyTopa, TO 3TO ABASETCS yKa3aHueM A yCTPONUCTBa B COOTBETCTBUMN C
HaCTOALWMM U306peTeHMEM TOro, YTO NMOABUXHOM COCTaB AEMOHCTPUPYET OAUH
nnun 6onee cboes/npobnem/npmnbnmxarowmnxca npobnem, KoTopble noanexar

YCTPAHEHUIO.

[0018] B cooTBeTCTBMM C aCNEKTOM HaCTOsLWero nsobpereHmsa
YHUBEpPCanbHbIN MHTEpPdEenc Beoaa Npu HEOH6XOANMMOCTU COAEPXKUT:

- Nno MeHblen Mmepe oanH RS232-Mmoaynb BBOAA, BbINOJIHEHHbIN C
BO3MOXHOCTbI npuemMa MHPOPMALMOHHbBIX COOBLWEHNN, COOTBETCTBYIOLLNX
pusmnyeckomy cnow RS232, Taknx kak ogHO unum 6osee MHPOPMALMOHHbBIX
COOb6LEHNN, COOTBETCTBYOLWNX NOCNeAOBaTENIbHbLIM UHTEpPdEnCcamM,

- Nno MeHblen Mmepe oanH RS485-moaynb BBOAA, BbINOJIHEHHbIN C
BO3MOXHOCTbIO npuemMa MHPOPMALMUOHHbBIX COO6LWEHN, COOTBETCTBYIOLLNX
dunsmueckomy cno RS485, Taknx kak ogHO unum 6onee MHHOPMALMOHHBIX
COOb6LEHUN, COOTBETCTBYOWMNX (PUBNUECKNM CNOSAM, OnpeAesieHHbIM O4HUM UMK
6onee ns3 cnepywuwero: 11708, wunHa Multifunction Vehicle Bus, Profibus,
Modbus, 6opTtoBas amarHoctuka (On-Board Diagnostic), nocnegoBaTenbHbIN
nHTepgdenc, un

- no MeHblien Mmepe oanH CAN-MoAyNb BBOAA, BbINOJIHEHHBIN C
BO3MOXHOCTbI npueMa MHGPOPMaLMOHHbBIX COOBOLWEHNI, COOTBETCTBYOLLMX
¢punsmnyeckomy cnotw CAN, Takux Kak 0AHO wiaun 6onee MHPOPMALUOHHbLIX
COOb6LLEHUN, COOTBETCTBYOLWMNX (PU3MUECKUM CNOSAM, ONpefeNeHHbIM OAHUM NN

6onee ns3 cnepywowero: 11939, Controller Area Network.



20

[0019] B cooTBETCTBMM C aCNEeKTOM HaCTOSLWEro nusobpereHms
YHUBEpPCanbHbIN NMHTEpP(denc Beoga npmu HEO6X0ANMMOCTU AONOJAHUTENBHO
COLEPXMUT:

- no MeHblien Mepe oanH Ethernet-moaynb BBOAA, BLINOAHEHHBIN C
BO3MOXHOCTbIO Npuema MHMOPMALUMOHHbBIX COO6LLEHNI, COOTBETCTBYOLWMX
ctaHaapty PROFINET, u/uwnn ogHoro unnm 6onee nHOGOpMauUNOHHbIX COOBLLEHUN,
COOTBETCTBYOWMX ceTn noe3aHon cea3m (Train Communication Network),
Takon kak Ethernet-maructpanb noesaa (Ethernet Train Backbone), u

- MO MeHblUen Mepe oAnH MOAYb UMEPPOBOro BBOAA, BbIMOJIHEHHbIN C

BO3MOXHOCTbIO npuemMa undposbiX MHHOPMALMOHHbBIX COOOLLEHUNA.

[0020] HanpuMep, WKHa nepeaayn cooblieHn npeactaBnseT cobomn
NofeByl WNHY. bonee KOHKPETHO, WMHA nNepeaaydn CoobLeHnn npeacTaBnaeT

cob0on, HanNnpuMep, MHOFO(PYHKUNOHANbHYO 60PTOBYIO WWUHY UAN

NnoseBy 60PTOBYIO LUNHY, N CoAEepXaLlylo CAeayLmin
NCMONb3YIOLLYIO CNEeAYIOLMIA NPOTOKOJI:

dun3nyeckun cnon...

dusmyeckumn cnon RS232 Modbus

®dusnyeckum cnom RS485 Multifunction Vehicle Bus nnn MVB

dusnyeckun cnom RS485 Factory Instrumentation Protocol
nnu FIP, nnn WorldFIP

dusmyeckun cnom RS485 Profibus

dusunyeckun cnom RS485 SAE ]J1708

dusunyeckun cnom RS485 Modbus

dusunyeckun cnon RS485 Wire Train Bus van WTB

dusumyeckun cnon RS485 LonWorks

®dusunueckun cnon CAN SAE J1939

®dusunueckun cnon CAN Controller Area Network nnu
CANopen

Ethernet Profinet

Ethernet, nnHna snekTponepeanaun LonWorks

Ethernet Modbus
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Ethernet Ethernet Train Backbone vnu ETB

[0021] Fieldbus npeactasnseT cob60n CMCTEMY NPOMbILLAEHHON CETU AN
pacnpeaeneHHoro yrnpasjieHus B pexunMme peanbHoro spemeHu. Fieldbus
COeAVHAEeT MHOXEeCTBO MHCTPYMEHTOB, YCTPOMUCTB, KOMMNOHEHTOB U CUCTEM Ha
6opTy noe3pa. Fieldbus paboTaeT Ha CTPyKType ceTu, KoTopas, Kak npaBuno,
obecneuymBaeT BO3MOXHOCTb peanusaunm ToNosIoOrMm «uenoyvka», «3sesaa»,
«KOJIbLLO», «BETBb» U «AepeBo». PaHee KOMNbIOTEPLI COEANHANN C
NCNonb30BaHUEM NnocneaoBaTesibHbIX coeanHuTenen, HanpuMmep, RS232,
KOTOpblE MOrn obecneunsaTb CBA3b TOJIbKO MEXAY ABYMSA YCTPOUCTBAMMU.
Fieldbus TpebyeT TONILKO OAHY TOUKY CBS3U HAa YPOBHE KOHTpOJiepa m
obecneuynBaeT BO3MOXHOCTb OJHOBPEMEHHOIO COeAMHEHUSA MHOXECTBA
AHaNoroBbIX U LNPPOBLIX TOYEK Ha 60pTYy Noesaa Wau NOABUXHOIO COCTaBa.
JTO YMEHbLlIaeT KaK AJIMHY He06X0oauMoro kabens, Tak U KOJIMYECTBO
HeobxoaAnMbIX Kabenen. M3HavyanbHO CcywecTBoBasa ucxoaHasa gopma
ctaHgapTta IEC 61158 an4q Fieldbus ¢ BoceMbio pa3HbiMuM HabopamMu NPOTOKOJIOB,
Ha3biBaeMbIX «TunamMu>», HO 3aTeM Tunbl cetu Fieldbus 6binnM peorpaHn3oBaHbl B
cemencTea npodpunen kommyHmnkaunn (Communication Profile Families), Takxe

Ha3biBaemble CFP, HanpuMep, Profibus.

[0022] CeTb noe3aHon cBa3mn (Train Communication Network), Takxe
Ha3biBaeMasa TCN, npeacTtaBnsieT CO60M nepapxmyeckyro KOMbMHaumw ABYyX
ceten Fieldbus ansa nepenaumn paHHbIX B noe3gax. OHa COAEPXUT LWNHY
Multifunction Vehicle Bus, Takxe Ha3biBaeMyto MVB, BHYTpU Kaxao0ro
TpaHCNOpTHOro cpeactea u wWnHy Wire Train Bus, TakXxe Ha3biBaemyio WTB,

Ana CoeanHEHUA pPa3ZINYHbIX XENE3HOA0POXHbIX BArOHOB.

[0023] MNpoBoaHasa wuHa noesga nnu WTB 6bina pa3spaboTaHa ans
MeXAYHapPOAHbIX NacCaXXMpPCKNX NOE340B C MEHAKLWKNMCA cocTaBoM. Cpeaa
COAEPXUT AYNANLNPOBAHHbLIN 3KPaHUPOBaHHbLIA Kabenb TMNa «BuUTas napa»,
KoTopbIM NnpoxoanT B UIC-kabenax Mexay TpaHCNOPTHbIMWU CPeACTBaMM.

CoeanHnTeNb MeXAYy TPAaHCNOPTHLIMU CpeacTBaMu npeacrasnasaeT cobon 18-
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nontocHoin UIC-coeanHnTens. CTaHaapTHbIM coeauHuTenem ansa ysnos WTB
apngaetca 9-wtbipeson DIN-coeanHuTens ®U3nYeckmin ypoBeHb UCNONb3yeT
ypoBHN RS485 CO CKOPOCTbLIO nepepayn AaHHbiX 1 MéuTt/c. lNpu kKoanpoBaHuUu
ncnonb3dyetca koa MaHuectep-II n npotokon HDLC-kaapoB C Hagnexauemn
6an1aHCUPOBKON HaNpsXeHusa Ana npefoTBpaLleHns Haamumsa COCTaBASAIOLWNX
NOCTOSSHHOrO TOKa B TpaHCdopMaTopax ranbBaHU4YeCcKon pa3BsaA3kKN. MaHuecTep-
AeKkoaep ncnonb3yeT pa3oByl/KBaApaTyYPHYO AEMOAYNALNIO, 38 UCKITIKOYEHUEM
RS485, koTopasa paboTaeT C NpOX0OXAEHUEM Yepe3 HYNb, YTO obecneynBaeT
amMnanTyay 750 M B HaUXyALWNX YCNOBUAX, OCO6EHHO NPU OCHALLEHUN TONbKO
ABYX KPaWMHUX TPAHCMOPTHbIX CPeacTB, Kak B cj/lyd4ae ¢ MOTOPBArOHHOW TAromn
ANS rpy30BbIX Noe340B. YHUKanbHoe ceBoncteBo WTB 3akno4vaeTcsa B BBEAEHUU
noesna B 3KCriyaTauuio, npm KOTOPOM 3aHOBO CO€AMHEHHbIE TPAHCMOPTHLIE
CpeacTBa NMpUHUMAKT agpec nocnesoBaTesibHO U MOTyT UAEHTUDULMPOBATL
CTOPOHY TPAHCMOPTHOro cpeactea (Ha3blBaeMyKO N1IEBbIM U NpaBbIM 60PTOM, Kak
B MOPCKOM aene), 4ytobbl ABEPU OTKPbIBAJIUCL C NPaBUAbHOMN CTOPOHLI. BnnaoTb
A0 32 aapecoB MOryT 6bITb AMHAMUYECKUM 06pa3oM pacrnpeaeneHsl. Korga aABa
noe3AHbIX COCTaBa COEAMHSATCS, agpeca nepepacnpenensaTcs C
obpa3oBaHMEM HOBOIro CoCTaBa TPAaHCMNOPTHbLIX CPeACTB C NOCAeA0BaTE/IbHbIM
aapecoMm. TpaHcnopTHble cpeacTBa 6e3 y3na WTB He BkOYalTCa B NMoACyeT.
Kagpbl UMET MakCMManbHYO Harpy3ky 1024 6uta. WTB paboTaeT uMKInyeckun
ANng obecneyeHns AeTEPMUHUCTMYECKON paboThl C nepuoaom 25 Mmc,
NCMONb3YEMbIM B OCHOBHOM A4 ynpasaeHusa taron. Kpome toro, WTB
noaAepXuBaeT nepeaadvy cnopagnyecknx AaHHbIX AN AUArHOCTUKMN.
CoaepxuMoe nepnoanyeckmx n cnopagnyeckmx Kaapos peryampyercs
ctaHgaptoMm UIC 556. lNMockonbKky pa3Mmep Kagpa orpaHuyeH, Ans cerMeHTauum
N MOBTOPHON CH60pKM coobLLeHnI 6blla ucnonb3oBaHa Bepcusa TCP ¢
YMEHbLUEHHbIM 3arojlOBKOM, 4YTO, B CBOK oyepeab, obecneymBaeT BO3MOXHOCTb
NnpeoAosieHNs N3MEHEHUN COCTaBa, YTO Ha3blBAE€TCA NPOTOKOJIOM peanbHOro

BpeMeHu (Real-Time Protocol) unn RTP.

[0024] MVB coeaunHsaeT oTAe/IbHbIE Y3/bl B NMpeaesiax TPaHCMOPTHOro

cCpeacTBa UAM B 3aMKHYTOM noe3aHon cekumu. Ecnn noneBon WIMHON ABNSETCS
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MHOro(pyHKUMOHaNIbHaA 60pTOBas WKWHa, TO KabenbHasa cb6opka AOCTyNHa B
Tpex CTaHpapTax: DNeKTpuyeckasa CBA3b Ha cpeaHue pacctosaHusa (Electrical
Medium Distances), Takxe Ha3biBaemas EMD, koTopaa ncnonbsyet
3KPaHMPOBaAHHYIO «BUTYIO napy» ¢ RS485-nepepatunkamm un
TpaHchopMaTopamMum raibBaHNYECKOM pPa3BA3KKU, U NpeaHa3HavyeHa ANnsa AJINHbI
KabenbHOM CO60PKN A0 HECKONIbKUX COTEH METPOB, DNeKTpuueckas CBA3b Ha
Manble pacctoaHusa (Electrical Short Distances), Takxe Ha3biBaemas ESD,
KOTOpas MCNOJIb3yeT NMPOCTy0 06beauHUTENBbHYIO NnaTy 6e3 rasibBaHNU4YeCcKomn
pas3BA3KM N npeaHa3HayvyeHa ANnS ANIMHbI KabesibHOM CO0PKKU A0 HECKOIbKUX
LECATKOB METPOB, U, HAKOHEL,, ONTUYeCKue NMHNMN ANSA nepepaydun AaHHbIX Ha
O4YeHb 60/blINE PACCTOSAHUSA U ranbBaHUYECKON usonaumu. MVB paboTaeT co
ckopocTbio 1,5 MbuTt/c yepes kabenb TMNa «BUTaqa nMnapa» u 4yepes
ONTOBONOKOHHbIE NIMHUU. OH CKOHCTPYMPOBAH C ABYMS KaHanamMu Ans
obecneuveHns 6osee BbICOKOM HAAEXHOCTU nepepayn. OTU ABa KaHana
pa3geneHbl B nepexoaax OT OAHOr0 TPAHCMOPTHOro CpeacTBa K APYromy.
MNepenayven NHHOPMALMOHHBIX COOOLWEHNN HA MVB ynpaBnasiOT HECKOJIbKO
AAMUHUCTPATOPOB WWHbI UAU TOJIBKO OAUH agMUHUCTPATOpP WUHLI. Bnarogaps
3TOMY nepegava AaHHbIX NPOUCXOAUT aCUHXPOHHO. [1na CUCTEMBbI 3TO O3HAYaeT,
UYTO KaXAblM aAMUHUCTPATOP WNHbI UMEET CBON COHOCTBEHHbLIN CYETUUK
BpeMeHn. MVB OCHOBaHa Ha NpuHUMNe «BeayLlWwnn-seaombii>». Beaywmn ysen

MOXeT 6blTb COeAUHEH C LUWMHON B N0bOM MecTe.

[0025] UHDOpMaUMOHHBbIE COObLLEHMA NepeaarnTCs No NoseBoOn LWKHe
nepnoanyeckmm n/mnm cnopagmyeckmm obpasom. Hanpnumep, MVB B OCHOBHOM
nepeaaeT ABa TUNA AAHHbLIX: TEXHOJOMMYECKNE NepeMeHHble, T.e.
nepuoamnyeckue AaHHble, n CoobWweHuns, T.e. cnopagnyeckue AaHHble.
TexHOoNorMyeckne rnepeMeHHble NpPeacTaBnaoT CO60M KOPOTKUE AaHHble, Takue
Kak, HanpuMmep, MHPOPMaUUOHHbIe cooblweHunda, coctoawme n3 16, 32, 64, 128
unu 256 6muToB, KOTOpbIE BbLIAAKT MHPOPMALUIO O COCTOSSHUU noe3aa,
HanpuMep, ero CKopoctun. B kayecTBe anbTepHaTUBbI, MHPOPMALMOHHbIE
coobuweHuns coaepxaTt 256 6UTOB. TeXHONOrM4YeCKne nepemMeHHbIe rnepeaarTcs

UMKaMKU ansa 1oro, 4Ttobbl rapaHTMpoBaTb HU3KYIO 3aA€PXKY, a UMEHHO
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MeHblUe, HanpuMep, 15 MC B npeaenax XXenesHoA0pOoXHOro BaroHa, U MeHblue,
HanpuMep, 100 mc B npeaenax noe3aa. CoobweHna npeacTaBnaT cobomn
6onee ANVHHYIO MHPOPMaUMIO U 0becnedymnBarOT BO3MOXHOCTb aHann3a,
HanpuMmep, aAMUHUCTPUPOBaHUA CeTU. Harpyska coobLlieHnsa MoxeTt
BapbMpoOBaTbCA B AMana3oHe OT HECKOJbKUX 6anToB A0 Merabantos. OTnpaska
COO6LLEHUN NMPONCXOAUT NO TpeboBaHUIO 6€3 OrpaHNYeHnin N0 BPEMEHMU.
MNepuopnyeckme n cnopagmyeckne nHMopMaumnoHHbIe coobLLeHNs nepeaarTcs
No OAHOM N TOW Xe LUMHEe B YCTPONCTBAxX, OA4HAKO OHU NepenarTcsa No oyepenu
n B NO6OM cnyyae He BMecTe. MHPOpMaUMOHHbIE COObLLEeHUS npouecca
nepeaarwTCsa Ha BCe YCTPOMCTBA Ha LWKHE. Beaywmin ysen oTBETCTBEHEH 3a
YyNOpAAOYEHHbIN perynsapHbIii oNpoc BeAOMOro y3sia nyTeMm OoTnpaBKu
«Beayuero kagpa» (Master Frame). BeagoMble y3nabl BbINOJHAKT MOHUTOPUHT
LUWHbI, U KOTAa OAMH BeAOMbIN y3en nosy4daeT BeAYyLWni Kaap,
3anpawmBaoLLMi NapamMeTp, KOTOPbIM OH BfajeeT, BeAOMbIN y3en OTnpasaseT

obpaTHO coobueHue, coaepxalee 3anpoWeHHble AaHHbIe.

[0026] lNMpoTokon Factory Instrumentation Protocol, unu FIP, npeactaBnser
Cco6b0M CTaHAapPTU30BAHHbLIN NPOTOKOA NONIEBON WNHbI, ONpeAenNeHHbIN B
EBponenckom Crtangapte EN50170. Pag npoussoamutenen n3 AnoHum v
AMepukn 06beanHnAnChL ¢ rpynnon cranaaptmnsaunm FIP o WorldFIP. Ha
CeroaHsLWHNM aeHb Hanbonee 6n3knn K cemeincTey FIP MoxeT 6bITb HaNAEH B
Wire Train Bus ans BaroHHbix noe3aos. OaHako cneundunyeckmnin nogHabop
WorldFIP, nssectHbin kak npotokon FIPIO, wmMpoko pacnpocTpaHeH B

MALLUMHHbIX KOMMOHEHTAaX.

[0027] WnHa npoTokona Controller Area Network, koTopasa Takxe
Ha3biBaeTcsa wuHon CAN, npeacTtasaseT co60M HafeXHYIO 6OPTOBYIO LLUUHY,
pa3paboTaHHYO Ana obecneyeHnss BO3MOXHOCTU CBSI3U MUKPOKOHTPOJIJIEPOB U
YCTPONCTB Mexay co60iM B BapMaHTax npuMeHeHus 6e3 6a30BOro KoMnbloTeEpa.
OH npeacTaBnseT co60M NPOTOKON Ha OCHOBE COO6LWEHNN. [TOCKONbKY CTaHAapT
CAN He BkJO4aeT B Cebs 3agaum rnpoOTOKOJIOB NMPUKAAAHOIO YPOBHA, TaKne Kak

ynpaBseHne noTokamu, aapecaums yCTpOMCTB U TpaHCNOPTUPOBKa 610KOB
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AAHHbIX, KOTOpble 60/blWwe 0AHOro COObWeHUsd, 1, rnasHbiM 06pa3om,
NPUKNAAHbIX AaHHbIX, 6b1JI0 CO34aHO MHOXECTBO peannsaunin NnpoToKONOB
BbICLIEro ypoBHA. B uncno atux peanmsaunin exognt CANopen — EN 50325-4.
CANopen npeactaBnsieT cCo60n NpPoOTOKO CBA3U U cneundukaumnto npodpuns
YCTPOWNCTBA AN BCTPOEHHbIX CUCTEM, UCMOJIb3yEeMbIX NMpU aBToMaTMlauuun. B
yactu moaenu OSI, CANopen peanu3yeT yKa3aHHble Bbllle C/I0U, BKJKOYAs
ceteson cnon. Ctanpapt CANopen COCTOUT U3 CXEMbl agpecauunn, HeCKOIbKUX
He60NbLUMX MPOTOKOJIOB CBA3U U NPUKIALHOIO C/N04, onpeaeneHHoro
npodwunem yctpomncTtea. [NpoToKObl CBA3M 061a4a0T NOAAEPXKKON ANns
ynpaBsieHUs CETbK, MOHUTOPUHIa YCTPOMUCTB U CBA3U MeXAYy Yy3/1aMu, B TOM
yncne NpoCcTor TPaHCNOPTHbLIA CNOM ANA CerMeHTauuu/aecermeHTaumm
coobueHun. NMpoTOKOOM HUXXHENO YPOBHSA, peanusyowmnin KaHan nepeaaym
AaHHbIX N dusnyeckmne cnoum, Kak npasuno, aenaetca Controller Area Network,
XO0TSa YCTPOWCTBA, NCNONb3YOLWME HEKOTOPbIE APYrne CpeacTBa CBA3U, Takue
Kak, Hanpumep, Ethernet Powerlink, EtherCAT, Takxe MOryT peajm30oBbiBaTb

npodunb yctponctesa CANopen.

[0028] JlokanbHag ynpasasaoLwasa ceTb, KOTOpas TakXe Ha3blBaeTcs
LonWorks, npeactaBnseT cobon ceteByto nnatgopmy, cneumanbHO CO3L4aHHYI0
ANS YAOBNETBOPEHUS NOTPebHOCTEN ynpaBnaowmnx npunoxeHni. Nnatpopma
nocTpoeHa Ha npoTokone, co3paHHoM «Echelon Corporation» aonga ceteBbIX
YCTPOMCTB Uepe3 cpeay, Takyl KakK «BUTaga Napa», IMHUU dneKTponepenayn,
onTuyeckoe BOMIOKHO U PY. Kak npaBnno, B KaXxAablil U3 CTaHAAPTOB, CO34aHHbIX
B o6bnactu TexHonorum LonWorks, BKAKOYEHO ABE TEXHOJIOMMN nepesayu
CUrHanoB (PU3NYECKOro ypoBHS: «CBOOOAHASA TONO/MOrMsA BUTON Napbl» U
HecyLas MHUKN anekTponepeaad. [IByxnpoBoAHOM cnon paboTtaeTt npu 78
K6UT/C € ucnonb3oBaHueM andpdepeHumanbHoro MaHuectep-KoanpoBaHus,
Toraa Kak JIMHUA anekTponepeaad gocturaet 5,4 nnm 3,6 K6ut/C, B
3aBMCUMOCTU OT YacToTbl. KpoMme Toro, nnatgpopma LonWorks ncnonesyer
addunnpoBaHHbIN CTaHAapT TYHHenupoBaHua UHTepHeT-npoTokona ISO/IEC
14908-4, ucnonb3yeMmblin paaoOM Npon3BoAUTENEN AN COeAUHEHUS YCTPOUCTB

Ha paHee pa3BEpPHYTbIX U HOBbIX CETAX, OCHOBAHHbIX Ha nnatdopme LonWorks,
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C NPUSIOXEHUAMN C U3BECTHBIM IP nnam ypaneHHbIMU MHCTPYMEHTAMU
ynpassieHUsa CeTbl. MHOXECTBO yNpaBAsSOWMNX NMPUIOXEHNI HA OCHOBE
nnatopmbl LonWorks peanmsyroTcs C HEKOTOPbIM poaoM IP-uHTerpaunm Ha
UI/npuknagHoOM ypoBHE UAu B yrpaBasowen nHppacTtpykrtype. 310
peanusyeTcs C NMOMOLbLID AOCTYMNHbIX HA PblIHKE BE6-CEPBUCOB WU NPOAYKTOB

ana IP-mapwpyTtmnsaumu.

[0029] SAE J1708 npeactaBnsieT cobou cTaHAapT, NCMOb3YyeMbli ANS
NoCneAoBaTE/IbHOMN CBA3UN MEXAY 3NEeKTPOHHbIMM 6/10KaMU yNpaBieHUS Ha
60NbLUErpy3HOM TPAHCMNOPTHOM CPEACTBE, a TakKXe MexXAy KOMMbTEPOM U
TPaHCNOPTHbLIM CpeACTBOM. B oTHOWEHNM MOAENU B3aUMOAENCTBUSA OTKPbITbIX
cxeM (Open System Interconnection) nnm OSI, 11708 onpeaensieT GuU3nMyeCcKumn
cnon. O6WwmMMM NpOTOKONAMN BEPXHEro Cnos, KoTopble paboTatoT Hag 11708,
apnaoTca SAE J1587 u SAE J1922. CtanaapT onpeaenseT 2-nNpoBoAHON Kabenb
18-ro kanubpa, kotopbit paboTtaeT npmn 9600 6uT/Cc. CoobweHne cocTomT m3 21
CUMBOJIA, 3@ UCKJIDYEHUEM C/lyyaeB, KOoraa ABUraTteslb OCTaHOBJIEH U
TPaHCNOPTHOE CPeACTBO HE ABUraeTCs, B TaKUX Clydasax nepefatymkm MoryT
NpeBbilWaTb MaKCUManbHYO ANNHY coobweHunsa B 21 6ant. CoobweHus
HaunHatTCca ¢ ID coobweHuna nnm cumeona MID, a B KOHLE 3aKaHYNBAKOTCA
KOHTPOAbHOM CyMMON. CMMBObI NepeaatoTcs B obwem ¢popmate 8N1.
Ncnonb3yeMbiM annapaTHbIM obecneyeHneM aBnaTCa nepeaatynkm RS-485,
coeAnHeHHble npoeoaamMn ana paboTbl C OTKPbITbIM KOJIJIEKTOPOM, 3@ CUET
NCMONb30BaHMNSA MOBbLILWWEHUSA U MOHUXEHUSA HANPSAXXEeHUS OTAENbHbIX JINHUM
nepeaayun aaHHbIX. Nepepayva BbINOAHAETCA NyTeM yripaBAeHUsS NMPUBOAHOIO
HanpaBASAKLWEro WTbIpA npuemMonepeaatTynka. JaHHbin cnocob obecneymnsaeT
BO3MOXHOCTb Ha/IMUMA Y MHOXECTBa YCTPOMUCTB 06LWEN WKHBbI 6€3
HeobXxoAMMOCTU B OTAENILHOM BeayweM y3ne. KOHM/MKTbl NpeaoTBpaLLaoTCs
nyTeM MOHUTOPUHIra WKWHbLI Npu nepeaadve MID anga obecneyeHus TOoro, YToo6LI

APYromn y3en He nepepan oaHospeMeHHO MID ¢ 60nee BbICOKMM NMPUOPUTETOM.

[0030] SAE 11939 npeactasnseT cobon 60pTOBYIO LLUKNHY,

peEKOMEHAOBAHHYIO AJ1d NPAaKTUYE€CKOro npuMeHEHNA npun peanndaumnm CBsa3mM U
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ANAarHOCTUKU Cpeau KOMMOHEHTOB TPaHCNOPTHOro cpeacrtea. SAE 11939
NCNoNb3yeTcs B 061aCTU KOMMEPYECKUX TPAHCNOPTHLIX CpeacTB AN
obecneyeHnsa CBA3U B TPAHCNOPTHOM CpeacTBe, C (PU3NYECKUM CII0EM,
onpeaeneHHbiM B ISO 11898. SAE 11939 onpeaensaeTt naTb CJ0EB B
cemucnonmHon ceteson moaenu OSI, n oHa BkAYaeT B cebsa cneumdpukaumio
Controller Area Network ISO 11898, ncnonb3ysa T0nbKo 29-

O6MTOBbIN/ «paClUMPEHHBIN» UAEHTUDUKATOP ANSa PU3NYECKUX CNOEB U C/I0EB
KaHana nepeaayn aAaHHbix. Anga J1939/11 v J1939/15 yka3zaHa CKOpPOCTb
nepeaadn gaHHbIX, coctasnawwasn 250 ké6ut/c, a ana 11939/14 ykasaHa 500
K6ut/c. Bce nakeTtbl 11939, 3a UCKIOUYEHUEM 3anpoLIEeHHOro nakerta, cogepxaT
BOCEMb 6aNTOB AaHHbLIX U CTaHAAPTHbLIN 3arof10BOK, KOTOPbIA COAEPXUT UHAEKC,
Ha3blBaeMbll HOMEpOM rpynnebl NnapamMeTpoB (Parameter Group Number) nau
PGN, KoTOpbIN BCTPOEH B 29-61TOBbLIN naeHTudukatTop coobweHmns. PGN

naeHTuduunpyeT QyHKUNIO COO6LLEHUSA N CBSA3aHHbIE AaHHbIE.

[0031] Modbus npeacTtaBnseT cobon NPOTOKON NOCNefoBaTeNbHOW CBA3N,
KOTOpbIM 0becneunBaeT BO3MOXHOCTb CBA3U MEXAY MHOXECTBOM YCTPOWUCTB,
COEANHEHHbIX C OAHOM N TOW Xe ceTbl. Modbus 3a4acTyo ncnonb3lyeTca Ans
COeANHEHNS CYNepBU3OPHOro KOMMblOTEpPa C YAANIEHHbIM OKOHEYHbIM 6J10KOM B
cucTemMax CynepBuU3OPHOro yrnpaBieHUs U rnoslydyeHus AaHHbiX. Kaxaomy
YCTPOWNCTBY, NpeAHa3HaAa4YeHHOMY ANng CBSA3U C ucnojsib3osaHnem Modbus,
npucBanBaeTCsa YHUKaNbHbIN agpec. B nocneaoBaTenbHbiX U MB+ ceTAX TONbKO
y3es, KOTOpbIM 3a4aH KaK BeAYyLUNn, MOXeET MHMUMMpoBaTb KoMaHAy. B Ethernet
nboe yCTpONCTBO MOXET oTnpaBnsaTb Modbus-koMaHAy, X0TH, Kak NpaBuno,
3TO AenaeT ToJIbKO O4HO Beayulee yCcTponctso. Modbus-koMaHaa coaepxuT
Modbus-aapec ycTponcTea, An1a KOTOPOro oHa npeaHa3sHayvyeHa. Tonbko
ueneBoe yCTPONCTBO byaeT AeNCTBOBATb B COOTBETCTBMU C KOMAHAOM, Aaxe
HECMOTPSA Ha TO, YTO ApYyrmve yCTPOMCTBA TaKXe MOryT NpuHaTb ee. Bce Modbus-
KOMaHAbl CoAepXaT KOHTPOJIbHYIO CYMMY AN obecneyeHns nosay4daTtesnto

BO3MOXHOCTU BbISABNE€HUSA OWNHOK nepeaayn.
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[0032] KpoMme Toro, yHusepcanbHbI MHTEpPdEnNc BeoAa BbIMOJIHEH C
BO3MOXHOCTbIO NMpMeMa aHaloroBblX AaHHbIX. Hanpumep, YHUBEpP CasbHbIN
nHTepdenc sBoga AONOJMHUTENLHO COAEPXUT 610K c6opa aHaNOroBbIX AAHHbIX,
KOTOPbIM BbINOJIHEH C BO3MOXHOCTbI cHbOpa aHaAaNoroBbIX AaHHbIX. HanpumMep,
610K c60pa aHANOroBbIX AAHHbIX BbIMOJHEH C BO3MOXHOCTbLIO nNpueMa
aHaNoroBbIX AAHHbIX OT NOABMXHOIMO CoCcTtaBa uU/mnm oT Npubopos n/mnu
YCTPOMCTB Ha 60pTy NOABUXHOIO cocTaBa. Kpome Toro, npn Heo6xoanmMocTu,
YCTPOMUCTBO COAEPXUT 610K C60pa BHYTPEHHUX AAHHbIX, BbIMOJHEHHbIN C
BO3MOXHOCTbI cH60pa BHYTPEHHUX AAHHBLIX OT yCTponcTea. Hanpumep,
BHYTPEHHME AaHHble COAEPXAT YPOBEHb 3apsaha akKyMynaTopa yCTPOMUCTBA,
KOTOpbIM cObMpaeTcs OT YCTPOMCTBA NOCpeaCTBOM 6a10Ka cbopa BHYTPEHHUX
AAHHbIX, W/ BHYTPEHHUE AaHHbIE COAEPXAT, HarpuMep, TeMnepaTypy
YCTPONCTBA U/NNK NOABUXHOIO COCTaBa, U/UNmM KOMNOHEHTaA Ha 60pTy, U/ nnu
BHYTPEHHUE AaHHble CoAepXaT MHPOPMaUUIO O MECTOMOJIOXEHUN MOABUXHOIO
coCTaBa, U/vnu BHYTPEHHUE AaHHble coAepXaT nMHpopmauuio,
creHepupoBaHHy GSM-moayneM n/mnn 6eCcnpoBOAHbIM NMepenaTynKomM,
HanpuMmep, COTOBbIE AaHHble 0T GSM-Moaynsa, n/vnn BHyYTpEHHUE AaHHbIE
coaepxaTt onpefesieHHble 3/1eKTPpUYeCKne napameTpbl YCTPOUCTBA, U/ nnu

BHYTPEHHME AaHHble CoAepXaT AaHHble 0 BUH6paunm yCcTpomncTea U T.A4.

[0033] B cooTBeTCTBMM C aCNeKTOM HacToswero nsobpeteHus 610K
CTaHAapTU3auuun Npu HEO6XOAUMOCTU COAEPXKUT MHOXECTBO KOAEKOB,
BbINOJIHEHHbIX C BO3MOXHOCTbIO AEKOAUPOBAHNA NMH(POPMALMOHHBLIX COObLLEHUN

B NMOTOKWN CTaHAAPTU30BAHHbLIX AAHHbIX.

[0034] TakmnM 06pa3oM, MHOXECTBO KOAEKOB AeKoaAupyeT
MH(POPMALMOHHbIE COOOLWEHNS, NMPUHATbIE OT LUWMH Nepeaaydn coobweHun,
Ncnonb3yrwmx duandecknin cnom RS232, 1 oT WKH nepeaayn coobleHnn,
ncnonb3lyrowmx dusndecknin cnom RS485, n ot WKH nepeaayn coobueHun,
ncnonb3dyrowmx dusndecknin cnom CAN, B NOTOKMN CTaHAAPTU30BAHHbIX AAHHbIX,
coaepxalime AaHHble U3 COOTBETCTBYOLWMX MHPOPMALMOHHBIX COOBLLEHUN,

NPUHATBIX OT WKH nepegayn coobweHnn. C KaXKaown WMHOW nepenayu
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COO6LLEHUN, NCMONB3YIOLLEN KOHKPETHbIN (On3NYeCcKnin cnon, CBsa3aH OAMH
KOAEK, BbIMOJIHEHHbIA C BO3MOXHOCTbIO KOHBEpTaLUMu COOTBETCTBYHOLMX
WH(OPMALMOHHBIX COO6LWEHUN TakKuM 06pa3oM, YTO BCE€ MH(POPMALNOHHbLIE
coobLeHuns, NpUHATbIE YCTPOUCTBOM, KOHBEPTUPYIOTCS B €AUNHbIN (hopMmaT
NOTOKOB CTaHAAPTU30BaHHbLIX AaHHbIX, COAepXaWwnX AaHHble U3
COOTBETCTBYHOLWMX MHPOOPMALNOHHBIX COOBLLEHNIA, NPUHATBIX OT LWMH Nepeaayn
coobweHnn. NHbiMnM cnosamun, BCe MHPOPMALMOHHbIE COOBLLEHNSA, MPUHATBIE
YCTPOMUCTBOM, CTaHAAPTU3UPYIOTCA A0 eanHOro opmaTta NyTeEM UX KOHBepTauum
B MOTOKU CTaHAAPTU30BaHHbLIX AAHHbIX, COAEpXallue AaHHble U3
COOTBETCTBYHOLWMX MHPOPMALMOHHBLIX COOBLLEHNI, NPUHATBIX OT LWWH Nepeaayn

COOBLWEeHUMN.

[0035] B coOTBETCTBMM C aCMNEKTOM HACTOALWEr0 U306peTeHns yCTpOMCTBO
NP HEOBXOAMMOCTU AOMOJIHUTENIbHO COAEPXUT MPUEMHUK YA aNEHHON
KOH(MpUrypauum, BbIMOJAHEHHbLIN C BO3MOXHOCTbIO NpMeMa yaaneHHON
3anpoWeHHON KOH(pUrypauumn; npuyeM yaaneHHasa 3anpolueHHas
KOH(MUrypaumsa coaepxmTt noabopKy U3 o4HOM unm 60nee WnH nepeagaydu

coobuweHun n noabopKy aapecos.

[0036] YaaneHHas 3anpoweHHas KoHPUrypaumsa MoxeT 6biTb MPUHATA OT
NOABMXHOIO coctaBa. B kayecTBe anbTepHaTUBbI, yAaneHHas 3anpoLlleHHas
KOHUrypaumsa MoxeT 6biTb NPUHATA OT YAANEHHOW CUCTEMbI NOCPEACTBOM,
Hanpumep, Ethernet-coeguHeHusa n/nnm 6ecnpoBoaHOro coeamHeHuns. Takmum
06pa3oM, YCTPOMUCTBO MOXET 6bITb YAaneHHbIM 06pa3oM (MOBTOPHO)
CKOH(pUrypmnpoBaHo 6e3 Heob6xoauMOCTM B PYYHOM BMellaTebCTBE B
YCTPONCTBO UN B 60pPTOBbIE YCTPOUCTBA, HanpuMmep, YCTPONMCTBO MOXET OblTb
06HOBIEHO NO 6ecnpoBOAHON CBA3M, a 60blAasg COBOKYMNHOCTb YCTPONCTB
MOXeT 6bITb 06HOBIEHA OAHOBPEMEHHO NO 6€CrnpoBOAHON CBA3M U C 60/bLLION
COBOKYMHOCTb KOMMOHEHTOB Ha 60pTy NoABUXHOIMo coctasa. MHbIMM cnoBamu,
yAaneHHas 3anpoweHHas KOHpuUrypaumsa npuHMMaeTcsa, HanpuMep, oT
yAaNneHHOro peaakTopa npaBui, U yaaneHHasa 3anpoleHHasa KOHpuUrypaums

BbINOJIHEHA C BO3MOXHOCTbIO KOH(UTYpPUpPOBaAHUSA U/ Unn 06HOBAEHUSA
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YCTPOMCTBA Ha X0A4Y. DTO YMEHbLUAET YacTOTy BO3HUKHOBEHUSA OLWINOOK,
KOTOpble MMEIT MEeCTO NMpu BMewaTeNbCTBe B YCTPONCTBO BPYUHYHO, YUTO MOrAo0
6bl NPUBECTU K BbIBOAY MOABUXHOIMO COCTaBa U3 AENCTBUSA, a TakXe 3TO
obecneuymBaeT TO, YTO KOHPUrypaumna octaeTcsa rmo6kon. Takmum obpasom,
yAaneHHasa 3anpolleHHas KoHdurypauma NnporpaMMmMpyeTcs yaaneHHbIM

06pa3oM 1 OoTNpaBnsaeTCs B YCTPOUCTBO.

[0037] B cooTBETCTBMM C aCNEKTOM HACTOSALWEro n3obpeteHnsa MoAyJb
06paboTkM Npmn HEOH6XOANUMOCTN A0MNOJIHUTENBbHO BbINOJHEH C BO3MOXHOCTbIO
KoHdUrypmuposaHua 6a1oka ctaHaapTM3aunumn B 3aBMCUMOCTU OT YAANIEHHOMN
3anpoLeHHON KOHUrypaumm, Tak 4to 670K cCTaHAapTM3aunm npuHUMaeT
WH(OPMaLMOHHBIE COObLIEHNS OT YHUBEpPCanbHOro MHTepdenca esoaa B

3aBUCMMOCTU OT BbI6GOPKM U3 OAHON Unn 6osee WnH nepepayvn coobLieHnn.

[0038] bnok cTaHAapTU3aumMm KOHMPUrypupyeTca moaynem obpaboTkun ans
BbI6OPOYHOro NpneMa MHGPOPMaLUMOHHbBIX COOBLWEHNI OT 0AHON Unn 6onee WnH
nepeaayun CoobLeHNn, KOTOpble COAEPXKATCA B MPUHATON yAaneHHON
3anpoLWweHHON KOHUrypaumm. Bnok ctaHgapTusaumm KoHPUrypumpyetcs
MoAyneM 06paboTkm ana BbIGOPOYHOrO NMpMeMa AaHHbIX NPU KOHKPETHbIX
agpecax, HanpuMmep, napameTpax NOABUXHOIMO COCTaBa, KOTOpPble COAEPXATCH B
3anpoLwweHHON KOHpUrypaumm. Taknm o6pa3om, yYCTPOUCTBO BbINOJIHEHO C
BO3MOXHOCTbIO CUUTbIBAHUSA U/ MM 06paboTKN, U/ MAN MOHUTOPUHIA OAHOIO UK
6onee cneuundunyeckmnx napamMeTpoB MOABMXHOIo CoctaBa U/ MnmM OA4HOIoO MU
6onee cneundnyecknx KOMMNOHEHTOB NOABUXHOIO COCTaBa, Hanpumep, o4HOro
nnn 6onee cneunduyecknx 60pToBbIX YCTPONCTB. TakuM 06pa3oM, MHbIMU
cnoBaMu, onepaTop WU TEXHUK MOXET YCTaHOBUTb YAANEHHYI 3anpoLeHHY0
KOH(MUrypauuo v OoTrnpaBuUTb YAANEHHYIO 3anpoLleHHY KOHPUrypaumo Ha
YCTPOMUCTBO, TaK YTO YCTPONCTBO BbIMOJIHEHO C BO3MOXHOCTbIO YAANEHHOIO
N3BJIEYEHUSA AAHHBIX U3 OAHOro uan 6onee BbIbpaHHbIX 60PTOBLIX NapaMeTpPoB
AN 60pTOBbLIX YCTPOUCTB, KOTOPbIE COAEPXKAaTCs B YAANIEHHON 3anpoLIeHHON
KOH(MpUrypaumm, TeM CaMbiM NPUHUMAA MHPOPMALMOHHbIE COObLLEHUSA OT

Bbl6BpaHHbIX NapaMeTpPOB UM 60PTOBbLIX YCTPOMUCTB, U TaK YTO YCTPOMCTBO
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BbIMOJIHEHO C BO3MOXHOCTbIO YAA/IEHHOr0 U3BJIEYEHUSA AAHHbIX MPU
KOHKPETHbIX ajpecax, KOTOpble COAEPXATCHA B YAANEHHOW 3anpOLLIEHHOM

KOH(pUrypaumu.

[0039] B cooTBETCTBMM C aCNEKTOM HACTOALWEro n3obpeteHmns o4HO Unu

6onee npaBun 06paboTkM Npu HEOH6XOANMMOCTU coaepXaT 04HO nnm 6onee U3

cneayoLero:
o OAHY UM 60see 3afaHHbIX METPUK,
o OAVH uUnu 6onee 3aAaHHbIX KJKOYEN,
o OAHY UNn 60siee 3af4aHHbIX METOK BPEMEHMN,
o O4HO NN 6onee 3a4aHHbIX MOPOroBbIX 3HAYEHUN,
o OAHY NN 6onee anropuTMNYECcKnx MyHKLUUN,
o OAHO UM 60s1ee aHaNOroBbIX Npasun,
o OAVH unun 6onee CYETUMKOB,
o OAHY nnn 6onee GYyHKUMN NMOHUXKAKOLWEN ANCKPETU3aLUn nnm

NOBbIWALWEeN AUCKpeTU3aumum,

o NUCMONHEHME OAHOWN UK 6onee 3apaHee 06yUYeHHbIX MoAenen
MaLWHHOIro obyyeHus,

o NCNONTHEHME OAHON Unu 6onee 3apaHee 06ydYeHHbIX Moaenen

rnybokoro oby4yeHus.

[0040] Moaynb 06paboTKn B yCTPONCTBE NpeacTaBaseT CO60M MaLLUUHY
06paboTKM NpaBua, BbINOJIHEHHY C BO3MOXHOCTbIO MCNOJHEHUSA OAHOIO UK
6onee npaBun 06paboTKN Ha AaHHbIX, COAEPKALLUMXCSA B NOTOKAX
CTaHAAPTM30BAHHbLIX AaHHbIX, KOTOpPbIE MPUHUMAET MOAYJIb 06paboTKu OT 6710Ka
CTaHAapTM3aumm B yCTponcTese. MIHbIMKM CAoBaMu, MOAYNb 06paboTKN BbINOJHEH
C BO3MOXHOCTbIO NMPUMEHEHUsa ogHOro nnu 6onee npasun 06paboTKN K AAHHbIM,
coAepxXalmMcs B NOTOKAX CTaHAAPTM30BaHHbLIX AaHHbLIX. Moaynb 06paboTku
npeacrasngeT cobon, HanpuMep, LWeHTpasabHbIN npoueccop uam LM ¢

NPOU3BOAUTENBHOCTbLIO, HanpuMep, 1 'Tu.
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[0041] Moaynb 06paboTKN UCNONB3YET UAM UCNONHAET NpaBuia
06paboTKn ANA aHanusa AaHHbIX, COAEPXalWMXCA B NOTOKaX
CTaHAAPTU30BaHHbIX AAHHbIX, COOTBETCTBYOLWMUX MHPOPMALNOHHbBIM
COO6LWEHNAM, NPUHATBIM OT Bbl6paHHOW O0AHOW Unu 6onee WKNH nepeaayn
CoobLWweHnn, n BbiIGpaHHbIM agpecam, COOTBETCTBYOLWNM noabopke aapecos.
Moaynb 06paboTKM BbINOAHEH C BO3MOXHOCTbIO CUMTbIBAHUA U/ MUnun
NU3BJIEYEHUSA, /NN aHaNn3a AaHHbLIX OT COOTBETCTBYHOLWMNX 6OPTOBLIX
yCTPOMUCTB. HanpuMep, ecnm AaHHble B NOTOKAX CTaHAAPTU30BaHHbIX AAHHbIX
NpeBbIWAT 3a4aHHOE NOPOroBoe 3Ha4YeHne, XoTa 3TOro He A0/HKHO 6bITh B
COOTBETCTBUMU C OAHUM MpasBusoM 06paboTkn, TO MOAYNb 06paboTkn
onpeaensieT, Yto AaHHbIE HE COOTBETCTBYIOT 3a4aHHOMY MOPOroBOMY 3HAUYEHUIO,

n Moaysb 06paboTkn, HanNnpuMep, nepepaeT AaHHbIE.

[0042] NpaBuna 06paboTkn coaepxaT, HanpuMmep, 3agaHHbIE METPUKMU,
TeM CaMbIM, HanpuMmep, ykKasblBas Ha 3HAYEHNE METPUKU, KOTOPOMY A0JKHbI
pPaBHATLCA AaHHblE OT BbIGpaHHOW WWHbI Nepeaayn coobueHnn n BolbpaHHbIN
aapec, cooTBeTCcTBYIOWMIM Noabopke aapecos. lNMpaBuna 06paboTku coaepxar,
HanpuMep, 3aAaHHble METPUKWN, KOTOPbIE COOTBETCTBYIOT AAHHbBIM U/ 1N
napaMeTpam, KOTopble€ A0/KHbI 6bITb N3BJI€YEHbI MOAYNEM 06paboTKn U3
MH(POPMALMOHHBIX COO6LWEHUN OT BblIOpaHHbIX LWMH nepeaadn coobLieHun, n
npu BbiIbpaHHOM aapece, COOTBETCTBYOWEM NoabopKe aApecoB, N KOTopble,
npuM HEO6XO0AMMOCTU, MOTYT 6bITb NepeaaHbl nocpeacTsoM GSM-mMoaynsa n/mnu
Ethernet-mopynsa, n/nwnmn 6ecnposoaHOro npueMonepeaatyunka. lNpasuna
06paboTkn copepxxaT, HaNnpuMep, 3agaHHble KJ4YN, TEM CaMbIM, HanpuMep,
yKa3blBas Ha KUY, KOTOPOMY AOJIXKHbI PAaBHATLCA AdHHbIE OT BblIGpaHHOMN
LUMHbI Nepeaayn CoobLeHUnM n BblIbpaHHbIN aapec, COOTBETCTBYOLWKNN noabopke
aapecos. lNpaBuna 06paboTkn coaepxaT, HanpuMep, 3a4aHHble KJ4N,
KOTOpbl€ COOTBETCTBYIOT AAHHbIM U/MAN NapaMeTpaM, KOTOpble AO/MKHbI 6bITb
n3BneveHbl Moaynem o6paboTkm N3 MHPOPMALLMOHHBIX COO6LEHUN OT
BbIOpaHHbIX LWWWH nepeaayn cooblieHn, n npu BblIbpaHHOM aapece,
COOTBETCTBYIOLLEM NOAOOPKE aapecoB, N KOTOPbIe, NPpU HEO6XOANMOCTU, MOTYT

6bITb NepeaaHbl nocpeacTtsoMm GSM-moayna u/mnn Ethernet-moaynsa, n/vnu
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6ecnpoBoaHOro npueMonepepatymka. lNpasuna o6paboTkn coaepxar,
HanpuMmep, 3a4aHHble METKU BPEMEHU, KOTOPbIE COOTBETCTBYIOT METKaM
BPEMEHU, KOTOpPble A0/1KHbI 6bITb U3BJIEYEHBI MOAY1EM 06paboTKN 13
WH(OPMALMOHHBIX COO6LWEHUN N KOTOPbIE, NPN HEO6XOANUMOCTU, MOTYT 6bITb
nepeaaHsbl nocpeacrsoM GSM-moayna n/unu Ethernet-moaynsa, n/vnn
6ecnpoBoaHOro npueMonepepatymka. Npasuna o6paboTkn coaepxar,
HanpuMmep, 3a4aHHble METKW BPEMEHU, TEM CaMbIM, HANpUMeEp, yKa3blBas Ha
METKY BPEMEHU, B KOTOPOWN AaHHbIE OT BbIOpAHHOW WKWHbLI Nepeaayvyn CooObLeHnM
N BblbpaHHbIN aapec, COOTBETCTBYOLWMIM NOA60OpKe aapecoB, A0/MKHbI MEHATLCSA
WNN paBHATLCSA 3a4aHHOMY 3Ha4YeHUo MeTpukun. Npaeuna o6paboTku coaepxar,
HanpuMmep, 3ajaHHble NOPOroBble 3HAaYEeHUs, TEM CaMbiM, HaNpuMep, ykKa3biBas
Ha NOporoBoe 3HayeHue, Npu 3TOM AaHHbIE OT BbIOPAHHOW LWKWHLI Nepeaayn
COOb6LEeHUN N BbIBpaHHBIN aApec, COOTBETCTBYOLWNI noabopke aapecos, He
AOJIKHBI 6bITb 60/1bLLE UM MEHbLUE 3TOr0 NOPOroBoro 3HayeHud. lNpaswuna
06paboTkn copepxxat, HanpuMmep, undposblie GYHKUUU U/MNN anropuTMmUyecKkmne
dyHKUMU, Takne Kak, HanpuMmep, undpposas obpaboTka curHanos unm LOC,
nHTErpupyrowme GyHKUMKU, NponsBoaHble PyHKUNU, MY bTUNAEKCUPYOLNE
dyHKUMU, DyHKUMK Npeobpa3oBaHus, npeobpa3oBaHusa dypbe u T.4. [NpaBuna
06paboTKn copepxxaT, HaNnpuMep, 0AHO Unn 6osee aHaNoroBbIX Npasun,
noanexalmnx nNpMMeHeHMIO K aHasNoroBbIM AaHHbIM, NPUHATBLIX YCTPONCTBOM.
Hanpumep, npasuna o6paboTkn coaepxaT aHaNOroBble METPUKU, KOTOPbIE
AOJIKHbI 6bITb U3BNEYEeHbl MoAYNeM 06paboTKM U3 MHOPMALMOHHbIX
COOBLEHUN U KOTOpPble, NPU HEO6XOAMMOCTU, MOTYT 6bITb NEepeaaHsbl
nocpeactsoM GSM-moayna u/nnu Ethernet-moaynsa, n/mnm 6ecnpoBoaHOro
npueMonepeaatymka. Hanpumep, npasunna 06paboTku coaepxaT 3ajaHHble
aHaNoroBble rnpaBusa, KOTopble AO/MKHbI 6bITb MPUMEHEHbI MOAYs1IEM 06paboTKU
K AaHHbIM, COAEPXaLUMMCSA B MHPOPMALMOHHBIX COO6LLEHUAX, U3BJIEKAEMbBIX U3
BbI6pAHHOM LWKWHBLI 1 NPU BbIGPAHHOM aapece, COOTBETCTBYOLLEM noabopke
aZpecoB, N KOTOpble, NPy HEO6X0AMMOCTU, MOTYT 6bITb NMepesaHbl NOCPEACTBOM
GSM-moayna n/nnu Ethernet-moaynsa, n/vnn 6ecnposBogHOro
npueMonepeaatymka. lNpasuna o06paboTkm coaepxaT, HanNnpuMep, OAUH UIN

6os1ee CYETUNKOB, KOTOPbIE NCMONHAKTCA MoAysieM 06paboTKn Ana noacyeTa,
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HanpuMmep, 3a4aHHbIX METPUK, U3BNEKAEMBIX MOoAYysieM 06paboTku n3
WH(OPMALMOHHBIX COO6LWEHUA B TEHEHUE 3alaHHOI0 Nepuoja BpeMeHu, n oanH
nnu 6onee CYETUYMKOB, MNP HEOBXOANMOCTU, MOTYT 6bITb NepeAaHbl
nocpeactsom GSM-moayna u/nnun Ethernet-moaynsa, n/vnn 6ecnpoBogHOro
npuemonepepatymka. Npasuna 06paboTkm coaepxaT, HaNnpuMep, UCMOJHEHUE
OAHOM unn 6onee 3apaHee 06yUYEHHbIX MOAENEen MALLMHHOIO 06y4YeHns, Takmnx
KakK, HanpuMep, AepeBbs peLleHni, IMHEeNHble AKX NOJIMHOMUANIbHbIE
perpeccumn, pekyppeHTHas HenpoHHasa cetb, unm RNN. lNMpaBuna 06paboTku
coaepxaT, HanpuMmep, UCNOJIHEHUE O4HOM unn 6onee 3apaHee 06yUYeHHbIX
Mopenen rny6okoro obyvyeHus. YCTPOUCTBO HE BbINOAHAET 06yueHue Mmoaenemn
MALIWMHHOIO 0by4yeHusa u/mnm moaenen rnybokKoro obyyeHms, ogHako
YCTPOMUCTBO HanpaBnsieT 3apaHee 06y4YeHHble MOAENN MALLMHHOIO 06yyeHuns
n/nnn 3apaHee obyuyeHHble Moaenu rnybokoro obyueHus, Kotopbie 06yUeHsbl
yAaneHHbIM 06pa3oM, TEM CaMbIM 3KOHOMS MPOU3BOAUTEIBHOCTb U EMKOCTb

yCTpOMnCTBa.

[0043] B cooTBeTCTBMM C elie OAHUM acreKkTOM HaCToALEero n3obperteHus
610K CTaHAApTU3aLUMU NPU HEOOXOANUMOCTUN COAEPXKUT:

- NO MeHbllen Mepe oanH RS232-npuemonepenaTymk, BbIMOJIHEHHbIN
C BO3MOXHOCTbI KOHBEpPTaunm MHPOPMaLMOHHbBIX COOBLWEHNI C (PU3NYECKUM
cnoem RS232 B CUrHanbl 10rM4eckoro yposHsa TTL,

- No MeHblueln Mepe oanH RS485-npuemonepenaTyumk, BbIMOJIHEHHbIN
C BO3MOXHOCTbIKO KOHBEpTaUMM MHPOOPMALUNOHHBLIX COObLLEeHUN C PU3NYecKnmM
cnoem RS485 B curHanbl norMyeckoro yposHsa TTL,

- no MeHblien Mmepe oanH CAN-npuemonepesaTunKk, BbIMOJHEHHbIN C
BO3MOXHOCTbI KOHBepTaunum MHPOPMaLMOHHLIX COO6LLEHNN C (PU3NYECKUM
cnoem CAN B CUrHanbl 1OrMYECKOro yposHsa TTL,

- NO MeHbLUEen Mepe OAUNH CenekTop (pU3n4YeckKoro cyos,
BbIMOJIHEHHbIN C BO3MOXHOCTLIO NpuemMa noabopKu n3 ogHOM unn 6onee WKUH
nepepaymn coobweHnn oT Moaynsa obpaboTkn, a TakxXe BbIMOJIHEHHbIN C

BO3MOXHOCTbI Bblbopa RS232-npuemonepeaatyumka nnm RS485-
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npuemonepeaatyumka, nnm CAN-npuemonepegatymka, B 3aBUCUMOCTU OT
noabopkKn oAHOMN UM 6onee WKNH nepeaaym coobweHnin, n

- NpOrpaMMMpPyeMyto NoJib30BaTesIeM BEHTUILHYIO MaTpuLly,
copepxalluyto:

o MHOXECTBO KOAEKOB, BbIMOJIHEHHbIX C BO3MOXHOCTbIO
AEKOANPOBAHNA YKa3aHHbIX CUFHANOB JIOFMYeCKOro ypoBHsa TTL B NOTOKMU
CTaHAAPTU30BAHHbLIX AaHHbIX,

o MYNbTUMNIEKCOP, BbINOJIHEHHbIA C BO3MOXHOCTbIO BbI6Opa OAHOIO U3
KOAEKOB B 3aBUCMMOCTU OT 3anpoLeHHOn KoHdUurypaumm, m

o 610K PuabTpauMM U MapwpyTusaumm MHOOPMaLMOHHBIX
COO6LLEHWUN, BbIMOMIHEHHbLIN C BO3MOXHOCTbI (PUAbTPaUMN MOTOKOB

CTaHAAapPTU30BAHHbLIX AAdHHbIX.

[0044] CenekTOop PM3NYECKOro CNOS CKOHPUrypnposaH MOAYNEM
06paboTkn ang BbI6Opa OAHOro U3 NpuemMonepesaTynkoB 6s10ka
CTaHAapTM3auMm B 3aBUCMMOCTM OT NOABOPKU LLINH Nepesayn coobieHun,
coAepXalmxcsa B yaaneHHOM 3anpoweHHON KOHpUrypaunum, NpuHATOn Moaynem
06paboTkn. MHBIMK CiOBaMun, 3a OAUH pa3 BbibUpaeTca oAUH
npuemonepenaTymk Ana U3BnevyeHns MHMOPMaLMOHHbIX COOBLWEHUN U3
noab60pKN WNH nepeaayn CoobLLEHU, COAEPXALLUNXCS B YAANEHHON
3anpoLwweHHON KoOHurypaumm. Kpome T0ro, 0AMH My nbTUNAEKCOpP
NporpaMMmMpyemMon Nosb3oBaTenNeM BEHTUNbLHOM MaTpuULbl, KOTOpasa Takxe
Ha3biBaeTcs MNBM, BbibupaeT TO, Kakon oaAnH nnu 6onee KOAEKOB cneayetr
NMCNONb30BaTh AN AEKOAMPOBAHUSA COOTBETCTBYIOLUMX UH(POPMALMOHHBIX
COOb6LEHUN, AN KaXA0ro MHPOPMALLMOHHOIO COOOLWEHNS, MPUHATOrO OT
BbIOpAHHONM LWUMHbI Nepeaayn CoobLEHNN, KaK CKOH(pPUIYpUpPOBAHO yaaNeHHOM
3anpoLWeHHON KOHpUrypaumen, Tak 4to BCc€ MHPOPMaLMOHHbIE COOOLLEHNS,
NPUHATBIE OT 3TOM WKWHbI Nepefayvn CoobLWEHNN, KOHBEPTUPYIOTCA B eAUHbIN
¢dopmaT NOTOKOB CTaHAAPTU30BAHHBLIX AaHHbIX. BAoK dhunbTpauum u
MapLwpyTU3aumm MHOOPMaLNOHHBLIX COO6LLEHUN PUALTPYET NOTOKM
CTaHAAPTM30BAHHbIX AAHHbIX, KaK 3anpoLweHO yaaneHHOM 3arnpoLUeHHOMN

KOHpUrypauunen, HanpuMmep, yaansia AaHHble U3 NOTOKOB CTaHAAPTU30BaHHbIX
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AaHHbIX, KOTOpble HE HanAeHbl NpU aapece, coaepxawemcs B noabopke
aapecos. Kpome T1oro, 610K punbTpaunumn n Mmapwpytusaumm MHOOPMaLNOHHbIX
COOb6LEHUN MApWPYTU3NPYET NOTOKU CTaHAAPTU3O0BAHHbLIX AAHHbLIX, Hanpumep,
Ha MoAynb 06paboTkn. B KayecTBe anbTEPHATUBLI, YCTPONCTBO, NpU
HEeO6X0ANMOCTU, COAEPXKUT NaMATb, TaKylo Kak, HanpuMep, kaw LI nan
namaTtb, apnasowytoca obwen ansa NMMABM n moaynsa o6paboTku, BbIMOMHEHHYIO C
BO3MOXHOCTbI XpaHeHUs MHPOPMALMOHHbBIX COOBLEHUN U/ UM NOTOKOB
CTaHAAPTMU30BAHHbLIX AAHHbIX, N/WUAN YAANEHHbIX 3aNpoLeHHbIX KOHpUrypauumn,

n/vinun npasun 06paboTKN, U/ MM AaHHBIX NOABUXHOIO COCTaBa.

[0045] B cooTBEeTCTBMM C aCNEKTOM HACTOSALWEro n3obpeteHnsa MoAyJb
06paboTkn Npu HEO6XOAMMOCTN AOMNONHUTEIbHO BbINOJIHEH C BO3MOXHOCTbIO
UCMNOJIHEHUA OAHOro unm 6onee nNpasun 06paboTKM Ha AaHHbLIX U3 MOTOKOB
CTaHAAPTU30BaHHbIX AAHHbIX, TEM CaMbIM aHa/IN3UPYS AaHHbIE, COAepXallumecs

B MH(POPMALMOHHbIX COOOLWEHNSAX.

[0046] Moaynb 06paboTKN UCMONHAET Npasuia o6paboTku aAns
CUMTBLIBAHUA U/UNN aHaNMU3a AaHHbIX, COAEpXalWwnxcsa B NOToKax
CTaHAAPTMU30BAHHbIX AaHHbIX, NMPUHATBIX OT BbIOpaHHOW O4HOU Unn 6onee WuH
nepeaayn CoobweHUn, n BbiIbpaHHbIM aapecam, COOTBETCTBYOLWNM noabopke
appecoB. NHbIMM cnoBamu, Moaynb 06paboTku AEeNCTBYET B POJIN MaLLUMUHbI
06paboTKM NpaBun, KOTOpas UCMOJIHAET nNnpaBuaa 06paboTKM Ha NOTOKaAX
CTaHAAPTU30BaHHbLIX AAHHbIX, OTPUNBLTPOBaHHLIX MMBM 6n0Ka
CTaHpaapTusaumun. Takmm obpasomM, Moaynb 06paboTkm onpeaenseT pusnyeckoe
COCTOSIHME NOABWUXHOIO coctasa. lpn HeobxoanmMocTn, Moaysnb 06paboTku
MOXET MCMOJIb30BaTb aHaJIOroBble AaHHble U/NNU BHYTPEHHUE A aHHbIe, KOraa

MOAY/b 06pabOTKN UCMONHAET 0AHO nau 6onee npasun 06paboTKU.

[0047] B coOTBETCTBMM C aCNEKTOM HAcTosALWero n3obpeteHnsa yCTpoucTeo
NPy HEO6XOAMMOCTU AONOJIHNTENBHO coaepXut GSM-moayne u/vnu Ethernet-
nopT, n/unn 6ecnpoBOAHON NepeaaTyumk, NpuUYeM Moayb 06paboTku

AONOJIHUTENBbHO BbINMOJIHEH C BO3MOXXHOCTbIO OTNpaBKN AaHHbLIX NMOCPEACTBOM
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GSM-mopynsa u/wnu Ethernet-nopTta, u/unmn 6ecnpoBOAHOrO

npueMonepeaaTymka.

[0048] GSM-moaynb n/vnn Ethernet-nopt, n/unu 6ecnpoBosHON
npuemMonepenaTynk UCNoAb3yTCA AN OTNPaBKU AaHHbIX MOABUMXHOIMO COCTaBa
Ha yAasieHHYK CUCTEMY, KOTOpas MOXET HaxoAnTbCsa Ha 60pTY NOABUXHOIO
coCTaBa, TEM CaMbIM BblaaBas onepaTopy Wiu TEXHMUKY NOABUXHOIMO COCTaBa
npeaynpexaeHue B pexuMe peajibHOro BpEMEHU, UaN MOXET HaXOAUTLCA HE Ha
60pTYy NMOABMXHOIO CoCTaBa, Hanpumep, B 06s1a4HOM XpaHunuwe. MNpu
HEeo6X0ANMOCTU, YCTPONCTBO COAEPXUT, HanpuMep, 6ecnpoBoaHoe
NoAKJIIOYEHUE, KOTOpOe obecrneynBaeT yaasieHHbIM CUCTEMAM BO3MOXHOCTb
nony4yeHus AoCTyna K 6a3e gaHHbIX yaaneHHOo, TeM obecneymBass COBMECTHOe
NCMONb30BaHMeE 3HaHUN 0 PU3NYECKOM COCTOSSHUM NOABUXHOIMO COCTaBa B
peXuMme peanbHOro BpeMeHn. Takum o6pa3oM, BMelaTenbCTea MObUIbHON
6puragbl MOryT, HanpuMep, CONpPoBOXAaTb AAHHbIE MOABUXHOIO COCTaBa,
HanpuMmep, B Be6-NpunoxeHnn. Kpome toro, 6ecnpoBogHoOe NMoaKJIHYEHNE,
obecneunsaemoe GSM-moaynem n/mnn Ethernet-noptom, n/mnm 6ecnpoBoaHbLIM
nepeaaTynKoM, AenaeT KoHpurypauuw yctpomctesa rmbkon. O6HoBNEeHUSN
KOH(Urypauum yCTponucTea, Takme Kak, HanpuMmep, o6HOBEeHUSA
pacnpeaeneHus WuHbl, MOFyT NPOUCXOAUTb N0 6€CnpoBOAHON CBA3MU, He

OKa3blBasi HUKAKOro BO3AenNCTBMSA Ha 6e30naCcHOCTb NOABUXHOIO COCTaBa.

[0049] B cooTBETCTBMM C aCNEeKTOM HACTOSALWEro n3obpeteHnsa yCTponcTeo
npu HEO6XOAMMOCTM AONONHUTENBHO coaepXuT GPS-Moaynb, BbINOAHEHHbIN C
BO3MOXHOCTbIO FreHepUpPOBaHNA UHPOPMALUN O MECTOMOJIOXKEHUU, NPUYEM
MOAY/b 06paboTKN A0MNOJIHUTENBHO BbIMNOJIHEH C BO3MOXHOCTbLIK CBA3bIBAHUA

VIH(DOpMaLI,VIVI 0 MEeCTOMNOJNI0OXKEHUN C AaHHbIMNA.

[0050] lNeorpadunyeckoe MeCcTonoN0XEeHUE NMOABUXHOIO COCTaBa MOXeET
6bITb CBA3AaHO C €ro AaHHbIMU. TakuMm 06pa3oM, AaHHbIE MOABUXHOIMO COCTaBa
MOryT 6bITb NepeAaHbl OnepaTopy U/van TeEXHUKY BMECTe C reorpauyecknm

YKa3aHUeEM TOro, rae ykadaHHbl€ AaHHbIE NMOABUXHOIO COCTaBa 661K C06paHbl
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n/mnn obpaboTaHbl, U/ NN OTCAEXEHblI NOCPEenCTBOM MOHUTOPUHIa. JTO
NOMOraeT onepaTopy U/man TEXHUKY MPU COCTaBNEHUN CXEMbl COCTOAHUSA
NOABUXHOIO COCTaBa B 3aBUCUMOCTU OT reorpaduyeckoro MecTonosioXXeHus
NOABMXXHOIO COCTaBa, a TakXe obecneynmsaeT onepaTopy U/Mam TEXHUKY
BO3MOXHOCTb MaeHTUuKaunm reorpadmyecknx MeCTonosioXXeHUN CYNTAHHbIX
n/mnn 06paboTaHHbIX AaHHbLIX NOABUXHOIO cocTaBa. TakuM 06pa3oM, MOXET
6bITb BO3MOXHbLIM COOTHECEHNE N3MEHEHUN COCTOSAHUSA MOABUXHOIO cocTaBa C
CO6bITUAMU, KOTOPbIE NPOUCXOAAT C NOABUXHBLIM COCTaBOM B 3alaHHOM

reorpauyecKkoM MeCTOMOJIOXEHUN.

[0051] B cooTBeTCTBMM CO BTOPbIM aCrneKkTOM HacTodaLwero n3obpeteHus
npeacTaB/ieH y3en, BbiMOJIHEHHbIA C BO3MOXHOCTbIO 06paboTKn AaHHbIX,
coAepXalmxcsa B MHPOPMaLMOHHbBIX COOOLIEHNAX, NepeaBaeMblX Mo WMHAM
nepeaayn CoobLLEHNN NOABUXHOMO COCTaBa, Npu 3TOM y3e/ COAEPXUT
YCTPONCTBO B COOTBETCTBUM C NEPBbIM aCNeKTOM HaCcTosaLWero n3obperteHus,
npuyem y3sen AONOJHUTENbHO COAEPXUT WNHbI Nepeaaydn coobleHnn,
COOTBETCTBYOLWME CNeAYOWUM TpeM DU3UUHECKUM CII0SM:

- RS232,

- R485,

- CAN.

[0052] B cooTBeTCTBMM C TPETbUM aCMEeKTOM HACToALWero n3obperteHus
npeacrtaBsieHa cucTeMa, coaepiawas yCTpoOMCTBO B COOTBETCTBUN C NEPBbLIM
aCNeKTOM HACTOALWEro n306peTeHns u 40NOJHUTENBHO CoAepXallas
yAaneHHbIN peaakTop npasu, BbIMOAHEHHbIA C BO3MOXHOCTbIO FreHepupoBaHus
yAaneHHOW 3anpoLleHHON KoHduUrypauum, npmyeM yCTponcTBo PyHKUMOHANIbHO
COeANHEHO C YAaNleHHbIM pefaKTOpOM npaBuji NOCpeacTBOM NpUEMHUKA

yAaneHHON KOHUrypauumm.

[0053] TakuMm 06pa3oM, yCTPOMUCTBO yAaneHHbIM 06pa3oM O6HOBAAETCA U
KOH(MUrypupyeTcs No ceTu CBA3M U Ha XoAay. Kak npaBuno, CUCTEMbI

MOHUTOPUHIra NPON3BOAUTENBHOCTU coaepxaT Koabl c6oeB TCMS, koTOpbIe
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3anporpaMMmMpoBaHbl OAUH pa3 B X04€ NPOU3BOACTBA CUCTEM MOHUTOPUHIa
NPOM3BOANTENBLHOCTU N OBHOBAAKTCA TONIBKO B Lenax 6e30nacHOCTU U ANg
COOTBETCTBUSA CTaHAApTaM, peako — AN 06CcnyxuBaHua. Beuay Toro, 4to
yCTPOMCTBO 6€30nacHO u Heoba3aTeNIbHO CO3AaeT NoOMexy AN NPOrpaMmMHOro
obecneyeHns NOABMXHOINO COCTaBa U/MAN WUMHAM nepeaaym coobeHun,
cuctema obecneumBaeT HAMHOrMo 60bLWYI0 NTEPALMOHHYIO CKOPOCTb AN
pa3paboTKN HOBbIX NMpaBwua. PeaakTop npaBwuna COAEPXUT, HaNnpuMep, Be6-
NPUNOXEHNE, B KOTOPOM TPETbSA CTOPOHA MOXET NporpaMMmnpoBaTb NpaBuaa Ha
YCTPOMUCTBE U U3BJIEKaTb TeieMaTnueckme cooblueHus, HanpuMep, NoCpeaCTBOM
Beb6-TexHonormm, npotokona Message Queuing Telemetry Transport, nnu
MQTT, nnun HTTP Rest.

[0054] B cooTBeTCTBMM C aCNeKTOM HacTosWwero nsobperteHus,
yAaneHHbIN peaakTop npasua Npu HEO6XOAMMOCTU COAEPXUT UHTepdenc
nonb30BaTens A1 reHepupoBaHusa nNpasua, obecneymsarWmMn O4HOMY UK
6onee nonb3oBaTeNssM BO3MOXHOCTb FrEHEPUPOBAHUSA O4HOI0 UK 6onee npaBun

obpaboTKku.

[0055] MNMpeanouTnTenbHO, YCTPOMUCTBO (PYHKUMOHANLHO COEAUHEHO C
yAaNeHHbIM peAaKTOpPOM npaBua NOCPEACTBOM NPUEMHUKA yAANEHHON
KoHdurypauun. B kauecTse anbTepHaTUBbI, YCTPONCTBO MOXET CoAepXKaTb
yAaneHHbIn peaakTop npasun. NpeanouTuTeNbHO, YCTPONCTBO HE COAEPXUT
yAaNneHHOro peaakropa npasus, TeM CaMbiM obecneumBas BO3MOXHOCTb
yAaneHHbIX O6HOBAEHUIN KOHPUIrypaunum yCTponucTea. YAaneHHbIN peaakTop
npaBu BbIMOJIHEH C BO3MOXHOCTbLID 0becrnevyeHns onepaTopy WU/ vaun TEXHUKY
BO3MOXHOCTU peAakTUMPOBaHUA yAaaneHHOW 3anpowWweHHON KOHpUrypaummn ans
NOABUXHOIO COCTaBa. YAasieHHas 3anpoweHHas KOHPUrypaumsa coaepXxuT o4HO
nnu 6onee npasun 06paboTkn, KOTOpbIE, CNeA0BaTEe/IbHO, FEHEPUPYIOTCA Ha
CTOpOHe onepaTtopa u/unm TexHnka. Takum obpa3om, obecneyeHa BO3MOXHOCTb
Bbl6Opa TOro, Kakyw LWWHY UAK WKHLI Nepegayn coobweHnn cneagyet

noaBepraTb MOHUTOPUHTY.
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[0056] B cooTBeTCTBMM C aCNeKTOM HaCcTosLWero nsobpeteHmsa cuctema
npu HeO06XO0AUMOCTU AOMONIHUTENIBHO COAEPXMUT OAUH UM 60n€ee BbIHOCHbIX
MOAYNEeNn NosyyeHns u OAHY unm 6onee ANHUN CBA3U, MPUYEM:

- KaXAbl BBIHOCHOW MOAYJ/Ib NONYYEHUSA COAEPXKUT:

o BbIHOCHOW YHMBEpPCanbHbIN MHTEepdENnC BBOAA, BbINMOJIHEHHbIN
C BO3MOXHOCTbIO MpUeMa BbIHOCHbLIX MH(POPMALMOHHbBIX COOBLEHUIA,

COOTBETCTBYROLWNX CneayroLmnMm Tpem (bVI3VI‘-I€CKVIM CNlIodAM:

. RS232,
. RS485,
. CAN,

OT WKWH nepepayn coobLeHnn, Npu 3TOM BbIHOCHblE MH(OPMALMOHHBIE
COObLLEeHNs coaepXaT BbIHOCHbIE AaHHbIE,

BbIHOCHOWM 610K CTaHAapTU3aLumMmn, BbIMOJHEHHbIA C BO3MOXHOCTbLIO
AEKOANPOBaHUSA, B 3aBUCMMOCTM OT YAa/IeHHOM 3anpowweHHOoNn KOHduUrypauum,
BbIHOCHbLIX MH(POPMALMOHHbIX COOBLLEHMNN B MOTOKM CTaHAAPTU30BAHHbIX
BbIHOCHbIX Aa@HHbIX, COoAepXalune BbIHOCHbIE AaHHbIE,

- npuyeM MoAysb 06paboTKM B YCTPONCTBE AOMNONHUTENILHO BbINOJIHEH C
BO3MOXHOCTbI KOH(pUrypupoBaHusa, no oAHON nam 6onee NMHUAM CBA3MNU,
KaXA0ro BbIHOCHOro 6,0Kka ctaHAapTM3auunm B 3aBUCMMOCTU OT yAaNI€HHOM
3anpoLwWeHHON KOHPUrypauum, Tak 4To KaXabli 610K CTaHAapTM3aumu
NPUHMMAET BbIHOCHbIE MH(OPMALNOHHbIE COO6LLEHNA OT COOTBETCTBYHOLLENO
BbIHOCHOIO YHUBEPCaJIbHOro MHTepdenca eeoaa B 3aBUCMMOCTM OT NOABOPKMU
N3 0AHOM nnu 6onee WKUH Nepepayn coobLieHun,

- KaXAbli BBIHOCHOW MOAYb NOJIyYEeHUS A0NOJIHUTENbHO BbIMOJIHEH C
BO3MOXHOCTbIO obecneyeHns NOTOKOB CTaHAAPTM30BAHHbIX BbIHOCHbLIX AAHHBbIX,
coAepialimx BbIHOCHbIE AaHHbIe, MOAYIO 06paboTKN B YCTPOUCTBE
NOCpeaACTBOM OAHOW nnu 6onee NMHUN CBA3MN,

- MoAysb 06paboTKM AOMNOJHUTENIBHO BbINOAHEH C BO3MOXHOCTbIO
npuema rnoTOKOB CTaHAAPTU30BAHHbLIX BbIHOCHbBIX AAHHbIX OT BbIHOCHbIX
MOAYNEN MOJIyYEHUS, U

- MoAysib 06paboTKM AOMNOAHUTENIBHO BbINOAHEH C BO3MOXHOCTbLIO

06pa6OTKVI BbIHOCHbIX AAdHHbIX NyTEM NMPpUMEHEHUA OAHOI0 NN 6onee npaBun
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06pa6OTKVI K BbIHOCHbIM AdHHbIM N3 MOTOKOB CTAHAAPTU30BAHHbLIX BbIHOCHbLIX

AaHHbIX B 3aBUCMMOCTM OT yAaJleHHOM 3anpowweHHON KOHdUrypaumu.

[0057] TakuM o06bpa3oM, B NOABMXHOM COCTaBe CO34aeTCsA 3aMKHYyTas CeTb
BbIHOCHbIX MOAYy/ler NonyyeHus ansa 06paboTku BbIHOCHbBIX AAHHBLIX MOABUXHOIO
cocCTaBa. YCTPOWCTBO yAasieHHbIM 06pa3oM KOHMUIypupyeT KaXxablii BbIHOCHOMN
MOAYNb NONYYEHUS, N KaXAblA BbIHOCHON MOAYJb NOAyYeHUs obecneynsaeT
YCTPOMUCTBY MOTOKWN CTaHAAPTU30BAHHbIX BbIHOCHbIX AAHHbIX, CoAepXalime
BbIHOCHbIe AaHHble. TakuM 06pa3oM, YCTPOMCTBO MPUHUMAET NOTOKMU
CTaHAAPTM30BAHHbIX BbIHOCHbLIX AAHHbLIX, COAEPXALLNe BbIHOCHbIE AaHHblE, OT
OAHOM unn 60onee WKH nepenaynm CooObLEHUN, C KOTOPbIMMU OHO COEAUNHEHO,
nocCpeaCcTBOM BbIHOCHBIX MoAYyJien nonyvyeHus. MHbIMKM cnoBaMu, ecnu,
HanpuMep, YHUBEpPCaibHbIN UHTEP(dENC BBOAA HE MOXET NPUHATb
WH(OPMALMOHHBbIE COOBLEHNSA OT AOMONHUTENbHbLIX LWWMH Nepeaaym coobLueHun,
HanpuMep, ecnn BCe coeauHUTENbHbIE NOPThbl YHUBEPCANbHOIO UHTEpPdeNca
BBOJA YXe 3aHAThbl LULMHAMKW Nepeaayn coobLeHun, To oAuH nnm 6onee
BbIHOCHbIX MOAYNEN MOAYYEHUS BbINOJHEHbI C BO3MOXHOCTbIO NMpuema
BbIHOCHbIX MH(POPMAaLMOHHbIX COObLLEHUN, CoAEepXKALWMX BbIHOCHbIE AaHHbIE, OT
3TUX AONOJIHUTENbHbIX WWH Nepeaayvn coobweHu, u oanH nnu 6onee
BbIHOCHbIX MOAYEN MONYUYEHUA AOMOJNHUTENIbHO BbIMOJIHEHbI C BO3MOXHOCTbIO
AEKOANPOBAHNSA BbIHOCHBIX MH(OPMALMOHHBLIX COOOLLEHNN B NOTOKN
CTaHAAPTM30BAHHbIX BbIHOCHbIX AAHHbLIX, COAEPXALLUX BbIHOCHbIE AAHHbIE, B
3aBMCMMOCTU OT YAANIEHHOW 3anpoLwWeHHON KOHMUrypaumm, KOTOpy OHM
NPUHANKU OT YCTPpOUCTBA. [lanee, yCTPOMCTBO AOMNOAHUTENBHO BbIMNOJAHEHO C
BO3MOXHOCTbIO NMpuMeMa NOTOKOB CTaHAAPTM30BaHHbIX BbIHOCHLIX AAHHbLIX MO
OAHON unn 6onee NNHUAM CBA3N M 06pabOTKN BbIHOCHLIX AAHHbIX MOABUXHOIO
coCTaBa Ha nx ocHose. NHbiMKM cnoBaMu, moaynb 06paboTkn obpaboTan
BbIHOCHbIE AaHHble NOABMXHOIMO CoCTaBa B 3aBUCMMOCTM OT OAHOro uau 6onee

M3 yKa3aHHbIX Npasuna 06paboTku B yaaneHHOM 3anpoWeHHON KOHpUrypauum.
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[0058] B cooTBeTCTBMM C aCrneKkTOM HacTosawero n3obpeteHnsa oaHa waum
6onee NUHUIM CBA3U AOMNOJIHUTENLHO CcoAepXaT 0AHO unu 6onee m3
cnenyruwero:

- 6ecnpoBOAHYIO JIMHUIO CBSA3M,

- NMHU cBaA3n Ethernet.

[0059] Mpn Heo6Xx0ANMOCTM BbIHOCHbIE MOAYIU NOJIYYEHUS MOTYT
HaXo4AUTbCSA B CBA3M TOJIbKO C YCTPONCTBOM B COOTBETCTBMM C HACTOALIMUM

n3obpeTteHunem.

[0060] B cooTBeTCTBMM C YeTBEPTLIM aCMEeKTOM HacTosaWero u3obpeteHus
npeacTaBseH cnocob o6paboTkmM AaHHbLIX U3 UHPOPMALMOHHBIX COObLLEHUN,
nepeaasaeMblX NO WMHAM nepenayvn CoobweHnn NOABUXHOIO CocTaBa, npu
3TOM CNOCO6 BKJOYAET crneayolme sTanbl:

- npuveM, Ha YHUBepcasabHOM UHTepdence seoaa, MHHOPMaALNOHHbIX

CO06LEHMN, COOTBETCTBYIOLWMX CNEAYIOWMNUM TPEM (PUNUYECKUM CNIOSM:

o RS232,
o RS485,
o CAN,

OT WWNH nepeaayn CoobLEeHnn, NprU 3TOM MHPOPMALMOHHbIE COOBLLEHUNS
copepxaT AaHHble,

- npueM yaaneHHOM 3anpoLeHHON KOHPUrypauum, coaepxatllemn
OAHO nnu 6onee npasun o6paboTky,

- AEeKoAupOBaHME, B 3aBUCUMOCTM OT YAaNEeHHOWN 3anpoLUeHHON
KOH(MUrypaumm, MHpOpMauUnNOHHbIX COOOLLEHUN B NOTOKN CTaHAAPTU30BaHHbIX
AaHHbIX, COAEepXalUune AaHHbIe, U

- 06paboTka AaHHbIX MYTEM MPUMEHEHUS OAHOIro Unun 6onee npasu
06paboTKM K AaHHBLIM U3 NMOTOKOB CTaHAAPTU30BaAHHbIX AAHHbIX B 3aBUCUMOCTU

OT YAANIEHHOWN 3anpoLeHHON KOHdUrypaumm.

[0061] Cnoco6 B COOTBETCTBUM C HACTOAWMM N306peTeHNnEM BKOUAET

NMCNONb30BaHME YHUBEPCaNbHOro nHtepdenca ssoga. Cnocob BbINOSHEH C
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BO3MOXHOCTbI 06paboTKu AaHHbIX, COAEPXALMXCA B MH(DOPMALMOHHBIX
coobleHnax, nepesaBaeMblX Mo WKWHAM Nepeaaym coobLeHUNn, UCNOAb3YIOLLUUM
dusnyeckun cnon RS232, n no wnHaM nepegaym coobLeHUm, MCNOAb3YOLWLUM
dusnyeckun cnon RS485, n no wmnHam nepepaym Coo6LWEHUN, UCNOBb3YOLWNX
dusunueckun cnon CAN. UHbIMM cnoBaMu, Crnocob B COOTBETCTBUM C HACTOSALLUNM
n3o06peTeHneM BKAYaeT npmeM MHPOPMaUNOHHBLIX COOOLLEHUN,
COOTBETCTBYHOLWMX TPEM Pa3/IMUYHbIM PU3NUYECKUM CNOSAM U/ NN pa3fIMUHbIM
npoTokonam. Bce ycTpoincTea B npegenax oO4HOMO U TOrO Xe JOKOMOTUBA UK
OAHOMO U TOMO Xe XeNe3HOA0POXHOro BaroHa, KOTopble CoAepXaT pa3Hble
nHTEepdencsl BBOAA U/UAN BbIBOAA, KOTOPble MOrYT 6blTb HECOBMECTUMbI APYT C
APYroM, MOFYT HaXOAUTbLCA B CBA3M Yepe3 OAMH YHUBEpPCanbHbIM NHTEpPdENnC
BBOAA. TakuM 06pa3omMm, cnocob B COOTBETCTBUU C HACTOSALUMM N306pEeTEeHNEM
npeanaraeTt YHUPULUNPOBAHHYO NnaTOopMy, C KOTOPOM MOXET bbiTb COEANHEHO
60bLWMHCTBO U, NPEANOYTUTENIbHO, BCE 6OPTOBbLIE YCTPONCTBA NOABUXHOIO
cocTtaBa 6e3 Heo6X0AMMOCTN YCTAaHOBKU, HanpuMmep, naaT paclnMpeHns nau
lwTencenbHbIX coeanHuTenen. Cnocod B COOTBETCTBUM C HACTOALMM
n306peTeHneM KOHBEPTUPYET BCE MHPOPMALMOHHbIE COOBLLEHMSA, NMPUHATBIE Ha
YHUBEpPCanbHOM UHTepdence BBoAA, B MOTOKN CTaHAAPTU30BAHHBIX AaHHbIX
HEe3aBUCUMO OT (PU3NYECKOro CNOos, UCNOJIb3YEMOro WMHOW nepeaayn
COOb6LWEeHNN, NO KOTOPON nepeaarnTca MHPOPMaLUMOHHbIe coobleHuns. Mpu
NCNONb30BaHMM CNOCo6a B COOTBETCTBMU C HACTOSALWMM N30O6PETEHNEM CUCTEMBI
MOHUTOPUHra, NpeAHa3Ha4YeHHble ANS YNpaBAeHUs NapKoM Xene3HoA0POXHOro
TpaHcnopTa, 60/blue He AO/KHbI COAepXaTb MHOXECTBO LUTENCesIbHbIX
coeanHuTenem n MHTepdENCHbIX NAaT UAN NNAT paClUMPEHUS, YTO AenaeT ux
peanus3aumio B NOABMXHOM COCTaBe NpocTon u nerkon. Cnocob B COOTBETCTBUMU
C HacCToALWMM n306peTeHneM obecneymsaeT BO3SMOXHOCTb HEMPEPLIBHOIO,
YCTOMYNBOro K OWINOKAM, HEUMHTPY3UBHOIO U LLEHTPAIM30BAHHOIO MOHUTOPUHIa

COCTOAHUA NOABUXHOIO COCTaBa B peXxXnMMe peasibHOro BpeMeEHMN.

[0062] B cooTBEeTCTBMM C NATBLIM aCMNeKTOM HaCToALWero n3obperteHus
npeacrasseH cnocob anga paboTbl C AAaHHLIMKU, COAEPXAaWMMUCA B

MHMOPMALMOHHbBIX COOBLLEHNAX, NepeAaBaeMbIX MO WMHAM Nepeaayn
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COOb6LLEHUN NMOABUXHOIO COCTaBa, Npu 3TOM CNOCO6 BKAKYaeT cneaywme
aTanbl:

- obecneyeHne 04HOro nan 6onee BbIHOCHbIX MOAYEN NONYyYEHUS U
OAHOWN Unn 6onee NMHUIN CBA3U, NPUYEM KaXAbl BLIHOCHOMW MOAYJb NOJIyYEeHUSN
COAEPXNT BbIHOCHOM YHUBEPCaNbHbIN MHTepdenc Beoaa N BbIHOCHON 610K
CTaHAapTU3aumum,

- npuem, NOCpenCcTBOM BbIHOCHOIO YHMBEPCANbHOro MHTepdenca
BBOAA, BbIHOCHbIX MH(OPMALMOHHbIX COOOLLEHNIN, COOTBETCTBYOLWMX

cneayowmMm TpeM pu3nNYecknMm criosM:

o RS232,
o RS485,
o CAN,

OT WKWH nepepayn coobLieHnin, Npu 3TOM BbIHOCHbIE MHOPMALNOHHbIE
coobLleHns coaepxaT BbIHOCHbIE AaHHble,

- AEeKoAupOBaHMe, B 3aBUCUMOCTU OT YAaNeHHOWN 3anpoLUeHHON
KOHdUrypauum v nocpeacTsoM BbIHOCHbIX 6J10KOB CTaHAapTU3aUnn, BbIHOCHbIX
MH(OPMALMOHHBIX COO6LWEHUN B MOTOKN CTAaHAAPTU30BAHHbIX BbIHOCHbIX
AaHHbIX, coAepiXaluye BbIHOCHbIE AaHHbIe,

- KOH(pUrypmposaHue, no 0AHOM nan 6osnee NMHUAM CBA3U, KaXAO0ro
BbIHOCHOIO 6710Ka CTaHAapTM3auMm B 3aBUCUMOCTU OT YAANE€HHOM 3aNpPOLUEHHOM
KOHUrypauum, Tak 4To Kaxzabln 610K CTaHAapTU3aLUMN NMPUHUMAET BbIHOCHbIE
MHPOPMaLMOHHbIE COObLLEHNS OT COOTBETCTBYIOLWEro BEIHOCHOIO
YHMBEpPCanbHOro nHTepdenca Beoaa B 3aBUCUMOCTU OT NoA60PKN U3 OAHON UAN
6onee WKH nepepayvn CoO6LLEHUN,

- obecneyeHune, NOCPEACTBOM KaXA0ro BbIHOCHOMO MOAY S
NoJly4yeHus, NOTOKOB CTaHAAPTU30BAHHLIX BbIHOCHbLIX A@HHbIX, COAEPXALLNX
BbIHOCHbIE AaHHble, MOAYJII0 06paboTKN B YCTPONCTBE B COOTBETCTBUMU C
nepBbiM aCNeKTOM HACTOSALEro N306peTeHns NoCpeacTBOM O4HON unn 6onee
JIVHWUIA CBA3M,

- NnpueM NOTOKOB CTaHAAPTU30BAHHbLIX BbIHOCHLIX AAHHbIX OT

BbIHOCHBbIX MO,D,YJ'Iel‘;I nonyyeHumda m
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- 06pabo0TKy BbIHOCHbIX AA@HHbLIX NYTEM MPUMEHEHNSA OAHOI0 UK
6osee npaBnn 06paboTKN K BbIHOCHBLIM AAaHHbIM U3 NOTOKOB
CTaHAAPTU30BaHHbLIX BbIHOCHbBIX AAHHbIX B 3aBUCUMOCTW OT yaasieHHON

3anpoLWeHHON KOHpUrypauuu.

KPATKOE OMUCAHWUE YEPTEXEN

[0063] Ha ¢ur. 1 cxemaTnyeckm usobpaxeH BapmaHT peasansaumm

YCTPOWMCTBA B COOTBETCTBUWN C HACTOSLLUUM U306PETEHUNEM.

[0064] Ha ¢ur. 2 cxemaTU4eCKn n3obpaxeH BapuaHT peanusaumnm

YCTPOWNCTBA B COOTBETCTBUWN C HACTOSLLUUM U30O6PETEHUNEM.

[0065] Ha ¢ur. 3 cxemaTnyeckm usobpaxeH BapmaHT peasnmnsaumm 610ka

CTaHaapTn3daunmm B COOTBETCTBUUN C HACTOALLNM VI306p€T€HVI€M.

[0066] Ha ¢ur. 4 cxemaTnyeckm nsobpaxeH BapuaHT peanusaunmu

CUCTEMbI B COOTBETCTBUM C HACTOALWMM nU3obpeTeHnem.
[0067] Ha ¢ur. 5 cxemaTnueckm nsobpaxeH BapmaHT peanansaumm
YHUBEpPCanbHOro nHtepdenca esoaa B COOTBETCTBUUN C HACTOSALMM

n3obpeTteHunem.

[0068] Ha ¢ur. 6 cxemaTnyeckm UsobpaxeHbl BapuaHTbl peanmsaumnu

610Ka CTaHAapTU3aunn B COOTBETCTBUN C HACTOALLNUM M306p€T€HVI€M.

[0069] Ha ¢ur. 7 cxemaTnyeckm UsobpaxeH BapuaHT peasnsaumm 3Tanos

cnocoba B COOTBETCTBMM C HACTOAWMM n3obpeTeHnem.

OCYLWECTBJIEHVUE N3OBPETEHNA
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[0070] B cooTBETCTBMU C BapuaHTOM peanus3aunmun, n3obpaxxeHHOM Ha
¢dwur. 1, yctponctso 100 coaepxuT yHuUBepcanbHbli nHtepgenc 101 Beoaa,
6nok 102 ctaHgapTM3aumm n moaynb 103 o6paboTkn. NMoaBUXHON COCTaB
copepxut yctponcteo 100. MNMpepnoytntenbHo, yctponctso 100 HaxoaUTCA Ha
60pTy NOABUXXHOIO COCTaBa. YHUBepCanbHbI nHTepdenc 102 ssoaa npuHMMaeT
MHMOpMaLnOHHble cooblweHusa 200 oT ogHOM unm 6onee wnH 20 nepepayun
coobweHun. MHdpopMmaumnoHHble coobleHna 200 nepeparoTcsa no wmHaM 20
nepeaayvn CoobLEeHNN, UCNONb3YIOLWNUM Pur3ndecknin cnom RS232 n pusnyeckumn
cnon RS485, n dusmueckumn cnon CAN. MHpopMaunoHHble coobwenuns 200,
nepeaaBaeMble MO PasIMYHbIM WMHAM, OTAMYATCA Mexay cobon. OaHa unm
6onee wnH 20 nepenayn CoobLeHUN coaepxaT, HanpuMmep, OAHY unau bonee
WwuH 20, ncnonb3yrwmx pusmyeckmnin cnom RS232, Takon Kak oguH nnm 6onee
nocnepoBaTesnbHbIX MHTEpdencos. OaHa unu 6onee wnH 20 nepenaun
coobLleHnn copepxaTt, HanpuMmep, oaHY unn 6onee wWuH 20, NCNONb3YIOLWKUX
dusmyeckun cnon RS485, Takux kak ogHa nnm 6onee wnH 20 nepepayun
coobueHun ¢ GusnyecknMm cnosamu, onpepesneHHbIMM O4HUM unun 6onee u3
cneaywowero: J1708, wuHa Multifunction Vehicle Bus, Modbus, 6opToBas
avarHoctuka (On-Board Diagnostic), nocneaoBaTenbHbll MHTEpGENC 1 T.A4.
OpHa nnm 6onee wnH 20 nepegayn CoobWEHNN CoAepPX AT, HAaNPUMep, OAHY
nnn 6onee wnH 20, ucnonbsyrwmx pusmndyecknin cnon CAN, Takmx Kak ogHa
nnn 6onee wnH 20 nepepayn coobWEHN C PUBUUYECKMMU CNOSAMNU,
onpeaeneHHbIMU OAHUM Unn 6onee n3 cneaywuwero: 11939, Controller Area
Network u T.4. OaHa vnn 6onee wuH 20 nepenayum coobWEHUN coaepxKar,
HanpuMmep, oAHY nnun 6onee wunH Ethernet. OaHa vnn 6onee wunH 20 nepenaun
CoObLEeHUN coaepixaT, HanpuMep, oaAHY uan 6onee undposbix WKH. OaHa nan
6onee wnH 20 nepenayn CoobLeHUN coaepxaT, HanpuMmep, OAHY unau bonee
AHaANOroBbIX WWH. MHBIMK CoBaMu, YHMUBEpPCanbHbIN MHTepdenc 102 seoaa
npUHMMaeT MHPOPMaLUNOHHbIEe coobweHna 200, cooTBeTCTBYOLWME CRenYOLUM
TpeM dusmyecknm cnoam: RS232, RS485, CAN, ot wnH 20 nepepauun
coobLeHnin, npmn 3ToM MHPOPMaLNOHHbIE coobLeHnsa 200 coaepxaT AaHHbIE
10. bnok 102 ctaHgapTM3auuun NpuHUMaeT MHPOPMaLUMOHHbIe coobeHus 200

OT YHMBepcanbHOro uHtepgenca 101 sesoaa. bnok 102 craHaapTusaumum
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aekoaupyet nHpopMaunoHHble coobweHna 200 B notokm 201
CTaHAAPTM30BAHHbIX AaHHbIX, coaepxXalwme aaHHble 10, B 3aBUCMMOCTU OT
yAaneHHOW 3anpoweHHon kKoHpurypauun 300, npuHaton ycTpouctesom 100,
NnpUYeM yaaneHHas 3anpoweHHada KoHpurypauusa 300 coaepXuTt 04HO nnu
6onee npasun 400 obpaboTkn. bnok 103 06paboTKN NMpUHUMAET YAaNEHHYIO
3anpoweHHy KoHdurypauuo 300 v npuHuMaeT notokm 201
CTaHAAPTU30BaHHbIX AAHHbIX, coaepxawme aaHHble 10, oT 6510ka 102
CTaHAapTU3auun. YaaneHHas 3anpoweHHas KoHpurypauua 300 coaepxuT o4HO
nnu 6onee npasun 400 obpabotkn. Moaynb 103 o6paboTkn obpabaTbiBaeT
AaHHble 10 NoaBMXHOINro coctaBa M3 NOTOKOB 201 CTaHAAPTM30BaHHbLIX AAHHbIX
B 3aBUCUMMOCTU OT yAaneHHOM 3anpoweHHon KoHdurypaumm 300 nyTtem
npuUMeHeHns ogHoro nnu 6onee npasun 400 o6paboTkn K aaHHbIM 10 B

notokax 201 CcTaHAApPTU30BAHHbLIX AAHHbIX.

[0071] B cooTBEeTCTBMU C BapuaHTOM peanusaunmn, nu3obpaxxeHHOM Ha
dwur. 2, yctponcteso 100 coaepxuT yHuUBepcanbHbl nHtepgenc 101 Beoaa,
6nok 102 ctaHgapTmMlaumm n moaynb 103 o6paboTkn. NMoaBUXHON COCTaB
copepxut yctponcteo 100. MNMpeanoytutenbHo, ycTponctso 100 HaxoauTCA Ha
60pTYy NOABMXHOIO coctaBa. Kpome Toro, yctponctso 100 coaepxurt
akkymynatop 109. MNpu Heo6Xx0AMMOCTN YHUBEpCanbHbI nHTepdenc 101 sBoaa
B yctponctee 100 oononHUTENbHO copepxuT 610k 160 c6opa aHANoroBbix
AAHHbIX, KOTOPbIN BbINOJIHEH C BO3MOXHOCTbI CH6Opa aHanoroBbiX AaHHbIX 310
OT NOABUXHOIO cocTtaBa u/mnu n60oro yctpomcTea Ha 60pTy NOABUMXHOIO
coctaBa. HanpuMmep, 610k 160 cb6opa aHanoroBbIX AaHHbLIX BbIMOJHEH C
BO3MOXHOCTbIO NMpUEMa aHaNoroBbIX AaHHbIX 310 OT NOABUXHOIO COoCTaBa.
KpomMme Toro, npu Heobxoammoctn yctponcteo 100 coaepxuT 610k 161 cbopa
BHYTPEHHUX AAaHHbIX, BbIMOJHEHHbLIN C BO3MOXHOCTbIO C60pa BHYTPEHHUX
AaHHbIX 162 oT ycTponcTtea 100. HanpuMep, BHYTpEeHHUE faHHble 162
coaepxaT ypoBeHb 3apsaaa akkymynatopa 109 B yctponctee 100, koTopble
cobupatoTca ot ycTtponctea 100 nocpeactsom 610ka 161 c60opa BHYTPEHHUX
AAHHbIX, /NN BHYTPEHHWE AaHHble 162 coaepiaT, HanpuMmep, TemMnepaTypy

yctponctea 100, n/mnun BHyTpeHHUe AaHHble 162 coaepxaT uHdopmaumio 500 o
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MEeCTOMOJIOXXEHUN NOABUXHOINO CoOCTaBa, U/ MM BHYTPEHHUE AaHHble 162
coaepxaTt MHdopMaumto, creHepuposaHHy GSM-moaynem 105 u/nnn
6ecnpoBoaHbIM nepeaaTynkom 107, HanpuMmep, COTOBbIE AaHHble 163 oT GSM-
moayna 105. B cooTBeTCTBMU C anbTEPHATUBHBLIM BApUAaHTOM peanusaumu
yctponcteso 100 coaepxuTt ceteBon wrencenb 109, BbINOSIHEHHBIN C
BO3MOXHOCTbI MOAKAYEHNA K UCTOYHUKY NMUTaHua. Kpome Toro, yCTponucTBO
100 coaepxut npueMHuK 104 yaaneHHOM KOHMUrypaumm, BbIMOJHEHHbIN C
BO3MOXHOCTbIO NMpueMa yaajeHHOM 3anpoweHHon KoHdpurypaumm 300, npuuem
yAaneHHasa 3anpolweHHas KoHdurypauma 300 copepXuT ogHO unun 6onee
npasun 400 o06paboTku. YHUBEpCcanbHbin MHTepdenc 101 sBosa npmHuMaeT
MH(OpMaLnOHHbIe coobueHnsa 200 oT ogHOM Unn 6onee wnH 20 nepepaumn
coobueHnn. YHusepcanbHbii nHTepdenc 101 BBoaa COAEPXMUT NO MEHbLUEN
Mepe oauH RS232-moaynb 61 BBOAA, BbINOJHEHHbIM C BO3MOXHOCTBIO NMpMeMa
MHPOPMALMOHHbIX coobuweHnn 200, COOTBETCTBYHOWMX (DU3NYECKOMY CIOIO
RS232, Takux Kak 0AHO uau 6onee MHPOpMaUMOHHbIX coobweHnn 200,
COOTBETCTBYHWOLWMX NocaenoBaTesibHbIM UHTepdencam, u 1.4. Kpome Toro,
yHUBEepcanbHbIM nHTEepdenc 101 BeBoga coaepXUT MO MEHbLUEN Mepe OAMUH
RS485-mMoaynb 62 BBOAA, BbIMOJIHEHHbLIA C BO3MOXHOCTLIO NMpueMa
MHPOPMaLMOHHbIX coobuweHnn 200, COOTBETCTBYHOWMX (DU3NUYECKOMY CIIO0K0
RS485, Takux Kak 04HO unu 6onee MHPOPMALMOHHbIX coobweHnin 200,
COOTBETCTBYHLWUX (PU3MYECKUM CNOSAM, OnpeaeneHHbIM OAHUM unu 6onee u3
cneaywouwero: J1708, wuHa Multifunction Vehicle Bus, Profibus, Modbus,
6opToBas aunarHoctuka (On-Board Diagnostic), nocneaoBaTenbHbI MHTEpdenc
n T.4. KpoMe Toro, yHusepcaabHbll nHTepdenc 101 BBoaa CoOAEPXUT NO
MeHblen mepe oauH CAN-Moaynb 63 BBOAA, BbIMOJHEHHbLIA C BO3MOXHOCTbLIO
npuemMa MHPOPMaLMNOHHbLIX coobweHnin 200, COOTBETCTBYOLWUX PU3NYECKOMY
cnoto CAN, Takmx Kak ogHO nnu 6onee MHOOPMaUNOHHBLIX coobieHunn 200,
COOTBETCTBYHLWUX (PU3UYECKUM CNOSAM, OMpeAeNeHHbIM OAHUM unun 6onee ns
cneaywwero: 11939, Controller Area Network u T.4. Kpome TOro, npm
HEeo6X0ANMMOCTU, YHUBEpCanbHbIM nHTepdenc 101 BBoaa COAEPXUT NO MEHbLUEN
mMepe oauH Ethernet-moaynbe 64 BBOAA, BLINOMIHEHHBLIN C BO3MOXHOCTLIO NMpueMa

MH(OPMaLMOHHBIX coobuweHun 200, cooTBeTCcTBYIOWMX CTaHAapTy PROFINET,
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n/Mnan oaHOro namn 6onee MHPOPMaUMOHHbIX coobweHun 200,
COOTBETCTBYWOWMX ceTn noe3gHon cea3m (Train Communication Network),
Takoun kak Ethernet-maructpanb noespa (Ethernet Train Backbone). Kpome
TOro, Npu He06xoAMMOCTU, YHUBepCanbHbiM nHtepdenc 101 Beoaa COAEPXKUT
No MeHbLUen Mepe oAnH MOAYNb 65 undpoBoro BBoAAa, BbINOJHEHHbIN C
BO3MOXHOCTbIO npuemMa umdpoBbiX MHHOPMAUNMOHHBLIX coobweHun 200.
NHdopMaunoHHble coobuweHns 200 nepepatotca no wmHaM 20 nepenayuu
COOBLWEHNN, UCNONL3YIOLWKUM (pur3nyecknin cnon RS232 n pusmnyeckuin cnom
RS485, n punsunuveckmn cnon CAN. MHdopMaumoHHble coobwennsa 200,
nepeaaBaeMble MO PasIMYHbLIM WMHAM, OTAMYAOTCA Mexay cobon. OaHa unm
6onee wnH 20 nepenayn CoobLeHUN coaepxaT, HanpuMmep, OAHY unau bonee
WwuH 20, ncnonb3yrwmx pusmyecknin cnom RS232, Takon Kak oguH nnm 6onee
nocneaoBaTenbHbIX MHTEpdencos. OaHa unu 6onee wnH 20 nepenaun
coobLleHnn copepxaTt, HanpuMmep, oaHY unn 6onee wWuH 20, NCNONb3YIOLWKUX
dusmyeckun cnon RS485, Takux kak ogHa nnm 6onee wnH 20 nepepayun
coobueHnn ¢ GusnyecknMm cnosamu, onpepesneHHbIMM O4HUM uaun 6onee u3
cnepywowero: J1708, wuHa Multifunction Vehicle Bus, Modbus, 6opToBas
avarHoctuka (On-Board Diagnostic), nocneaoBaTenbHbll MHTEpGENC 1 T.A4.
OpHa nnm 6onee wnH 20 nepegayn CoobLWEHNN CoAepX AT, HAaNpPUMep, OAHY
nnn 6onee wnH 20, ucnonbsyrwmx pusmndyecknin cnon CAN, Takmx Kak ogHa
nnn 6onee wnH 20 nepepayn coobWEHN C PUBUUYECKMMU CNOSAMNU,
onpeaeneHHbIMU OAHUM Unn 6onee n3 cneaywuwero: 11939, Controller Area
Network v T.4. OaHa unu 6onee wunH 20 nepepayn CoobLWEHUN MOryT
coaepxaTb, HanpuMmep, oaHy unu 6onee wuH Ethernet. OgHa nnn 6onee wuH
20 nepepaymn coobLeHMn MOryT coaepxXaTb, Hanpumep, oaHy unu 6onee
UMPPOBbLIX WKH. MHBIMKM cnoBaMu, yHMBepCanbHbin nHTepdenc 102 BBoaa
NPUHUMaEeT MHPOPMALMOHHbIe coobueHunsa 200, COOTBETCTBYOLIME CNEeAYIOWUM
TpeM dusmyecknm cnoam: RS232, RS485, CAN, ot wnH 20 nepenaumn
CoO6LWEHNN, NP 3TOM UHPOPMALNOHHBbIE Co0bLeHna 200 coaepxaT AaHHbIE
10. bnok 102 ctaHaapTM3auuun NpuHUMaeT MHPOPMaLUNOHHbIE coobeHus 200
OT YHMBepcanbHOro uHtepgenca 101 eeoaa. Ha dur. 1 yHuBepcanbHbIn

nHTepgdenc 101 Beoaa npuHuUMaeT MHPOPMaUNOHHbIe cooblieHnsa 200 oT oaHOM
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wuHbl 20 nepepaumn coobweHnin. bnok 102 cTaHpapTU3auUnMKM COAEPXKUT
cenektop 142 ¢pusunueckoro cnod, RS232-npuemonepenatumk 112, RS485-
npuemonepeaatunk 122, CAN-npuemonepepatumk 132 v nporpaMMuUpyemyto
noJsib30BaTesIEM BEHTUJIbHYIO MaTpuuy 152, koTopasa Takxe Ha3biBaeTcs 1BM
152. CenekTop 142 dmusunyeckoro cnosa B 6s0ke 102 ctaHgapTM3aunu
npMHUMaeT MHPOPMaLUMOHHbIe coobeHnsa 200 oT yHUBepCanbHOro nuHtepdenca
101 BBona. bnok 102 ctaHaapTU3aunn AeKoAUPYET MHPOPMaLNOHHbIE
coobuweHuns 200 B notokn 201 cTaHAapTU30BaHHbIX AAaHHbIX, CoAepXalme
AaHHble 10, B 3aBUCMMOCTU OT yaaneHHOM 3anpoweHHon koHdurypaumnn 300.
CenekTop 142 dmnsnyeckoro cnosa npuHumaet noabopky 301 U3 ogHON Unun
6onee wuH 20 nepeaayun coobweHn ot Mmoaynsa 103 06paboTkn, N3 KOTOpPOro
yctponcteo 100 cuntbiBaeT n/mnm obpabatbiBaeT MHDOPMALUNOHHBIE
coobweHna 200 ana 06paboTkn gaHHbIX 10 NOABUXHOIro coctasa. NMHbIMK
cnosamu, moaynb 103 06paboTkm KOHPUrypupyet 610k 102 CTaHAapTM3auuuv B
3aBMCMMOCTU OT yAaNIeHHOW 3anpolwweHHon KoHdurypauun 300, Tak 4To 610K
102 cTaHpapTM3aumMu cUUTbLIBAET U/ mnu cobmpaet NHPHOPMaLNOHHbIE
coobuweHunsa 200 ana o6paboTkM OT YHMBEpPCanbHOro nHtepdgenca 101 seoaa B
3aBMUCMMOCTM OT noabopkn 301 n3 ogHom unu 6onee wnH 20 nepepaun
coobweHun. YaaneHHasa 3anpoweHHasa KoHpurypaumna 300 coaepxut noabopky
301 u3 oagHoM nnu 6onee wuH 20 nepesaum coobweHnn n noabopky 302
aapecos. CenekTtop 142 dum3nyeckoro cnos eblbupaet RS232-
npueMonepeaatyumk 112, unm soibnpaet RS485-npuemonepenatumk 122, uam
BbibupaeT CAN-npmnemonepeaatymk 132, B 3aBUCUMOCTM OT noabopkun 301 mn3
oaHOM unn 6onee wnH 20 nepepaym coobweHmnin. RS232-npuemonepenatyumnk
112 kKoHBepTUpYEeT MHpOopMaunoHHbIe coobuweHna 200 ¢ PnanyecknM crioem
RS232 B curHanel 202 nornyeckoro ypoeHs TTL. RS485-npnemonepeaatuunk
122 kKoHBepTUpYEeT MHPOopMaunoHHbIe coobuweHna 200 ¢ puanyecknm crioem
RS485 B curHanel 202 nornyeckoro yposHsa TTL. CAN-npuemonepeaaTumk 132
KOHBEpPTUpPYeT nHpopmMauunuoHHble coobweHusa 200 ¢ pusndeckmnm cnoem CAN B
curHanel 202 nornyeckoro yposHsa TTL. MIMBM 152 copep>XuT MHOXECTBO
koaekoB 120, npuueM Kaxabin kogek 120 pekoanpyeTt COOTBETCTBYHOLWME

curHanel 202 nornyeckoro yposHsa TTL B noTokn 201 cTaHAapTU30BaHHbIX
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AaHHbIX. Kpome Toro, MMNBM 152 coaepxut mynbtunnekcop 153, KoTopbin
BblbMpaeT oAMH U3 KoaekoB 120 B 3aBUCMMOCTU OT yAaJl€HHOWN 3arnpoLEeHHOM
kKoHpurypaumm 300. UHbIMKM cnoBamn, moaynb 103 06paboTkm KOHpUrypupyert
MynbTunnekcop 153 s MIMBM 152 B 3aBUCMMOCTU OT yAaneHHOM 3anpoLEHHOMN
koHdurypauum 300 anga Bbibopa U akTMBauMn oA4HOro U3 koaekos 120 ansa
AEeKOAMPOBaHUA COOTBETCTBYHOLWMX cMrHanos 202 normyeckoro yposHs TTL B
notokn 201 cTaHAapTU30BaHHbIX AAHHbIX, coaepxawme aaHHble 10. KpoMme
TOro, MyabTunaekcop 153 BbINONHEH C BO3MOXHOCTLIO cbopa noTtokos 201
CTaHAAPTU30BaHHbIX AAHHbIX, AEKOAUPOBAHHbLIX aKTUBUPOBAHHbBIM KOAEKOM
120, a Tak>XXe BbINOJIHEH C BO3MOXHOCTbLIO nepepayun notokos 201
CTaHAAPTU30BaHHbLIX AAHHbIX Ha 610K 154 punbTpaunmn n mapwpytmsaumm
MH(OPMALMOHHBIX COO6LWEHUN. B COOTBETCTBUU C anbTepHATUBHbLIM BapUaHTOM
peanusauuu MNMBM 152 A0NOAHUTENBHO COAEPXUT BTOPOMN MYJIbTUMIEKCOP,
BbIMOJIHEHHbIN C BO3MOXHOCTLIO c60pa noTokoB 201 CcTaHAAPTU30BAHHbLIX
AAHHbIX, Ae€KOANPOBAHHbBIX aKTUBUPOBAHHbIM KOAeKOM 120, a TakXe BbINOJIHEH
C BO3MOXHOCTbIO nepepaym notokos 201 cTaHAApPTU30BAHHBLIX AAHHbIX,
copgepxawux gaHHole 10, Ha 6510k 154 unbTpaumm n MapwpyTusaumm
MH(POPMALMOHHBIX coobweHun. Kpome Toro, MNMMNBM 152 coaepxut 610k 154
dunbTpaunmn M MapwpyTudaumm MHOOPMaLUNOHHBLIX COOOLLEHUN, KOTOPbIN
dunbTpyeT notokn 201 cTaHAapTM30BaHHbLIX AaHHbIX. Hanpumep, moaynb 103
06paboTKM BbIMNOAHEH C BO3MOXHOCTbIO KOH(MpUrypuposaHusa 6sioka 154
dbunbTpaunmn U MapLwpyTUdaunm MHAMOPMaALUNOHHBLIX COO6LLEHUN B 3aBUCMMOCTH
OT YAaNeHHON 3anpoweHHOon KoHpurypaunn 300. bonee KOHKpPETHO, MOAY b
103 06paboTKK BbIMNOJHEH C BO3MOXHOCTbIO KOH(pUrypuposaHua 6s1o0ka 154
dbunbTpaunmn n MapwpyTudaunmm MHOOPMaALUNOHHBLIX COOBLLEHUN B 3aBUCMMOCTU
oT noabopku 302 agpecos B yaaneHHOW 3anpoweHHon kKoHdurypaunm 300.
3aTteM 650K 154 punbTpaumm n MaplwpyTmsaumm MHPOPMaLMOHHBLIX COO6LLEHNN
OTUNBLTPOBbLIBAET U3 NOTOKOB 201 CTaHAAPTM30BAHHbIX AAHHbIX, MPUHATBLIX OT
MynbTUNaekcopa 153, Tonbko notokn 201 cTaHAAPTU30BAHHBLIX AAHHbBIX,
KOTOpble COOTBETCTBYIOT noabopke 302 aapecoB B yAaneHHON 3anpoLeHHOM
KoHpurypauum 300. 3aTtem 6510k 154 unbTpaunmn n MmapLipytmsaumm

MH(OPMALMOHHBIX CO06LWEHUN BblAAaeT NOoTokM 201 CTaHAAPTMU30BAHHbIX
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AaHHbIX, coaepxawme paHHble 10, KOTOpble COOTBETCTBYIOT noabopke 302
aApecoB B yAasieHHON 3anpowweHHon kKoHdurypaunn 300. Moaynb 103
06paboTKN NpUHUMAET yAANEHHYIO 3anpoLleHHY KoHpurypauuio 300 ot
npuemMHuka 104 yaaneHHOM KoHpurypauumn. Kpome Toro, moaynb 103
06paboTkn npuHMMaeT noTokn 201 cTaHAapTU30BaHHbLIX AAHHbIX, CcoAepiXKalume
AaHHble 10, oT 6n10ka 154 punbTpaunn n MmapwpyTmsaunmmn MHGOpMaUMOHHbIX
coobweHun B 6noke 102 ctaHaaptTnsaumn. Kpome 1oro, npm Heo6xoanMocCTH,
ycTtponcteo 100 coaepxut namatb 110. MamaTte 110 asnsetca obwen ana
MNrBM 152 B 6noke 102 ctaHgaptTnsauun n moayna 103 obpabotkn. Hanpumep,
namMaTb NpeacTtasnseT cobon kaw LM. B cooTBeTCTBMM C anbTepHaTUBHbLIM
BapuMaHTOM peanusauun moaysb 103 06paboTku coaepxuT namMate 110. B
COOTBETCTBUM C €Lle OAHUM aNbTepHATUBHLIM BapuaHTOM peanu3sauunn MNBM
152 copepxut namaTe 110. MNpn Heob6xoanuMocTn, 610K 154 puneTpaunu m
MapwpyTusaumm MHPOPMAaLNOHHBIX COOBLWEHUN MOXET XpaHUTb NOoTokM 201
CTaHAApPTU30BaHHbLIX AAHHbIX, COOTBETCTBYIOWME noabopke 302 aapecoB u3
yAaneHHOM 3anpolweHHon kKoHdurypauun 300, B namatm 110, a moaynb 103
06paboTkn, Npu HEO6XOAMMOCTU, MOXET U3Bneub NoToku 201
OT(UNLTPOBAHHbLIX CTaHAAPTU30BAHHbLIX AaHHbIX U3 NamMaTn 110. YaaneHHasd
3anpoweHHaa KoHdurypaumsa 300, npuHaTaa oT npueMHuka 104 yaaneHHOM
KOH(MpUrypauum, CoaepxuT ogHo unn 6onee npasmnn 400 obpabotkn. O4HO nnu
6onee npasun 400 06paboTKM coaepxaT OAHO Unn 6onee U3 cneayrouwero:
oAHa nnn 6onee 3agaHHbIX METPUK, OANH AN 6onee 3a4aHHbIX Ka4Yen, oaHa
nnun 6onee 3ajaHHbIX METOK BpPEMEHU, OAHO nau 6onee 3ajaHHbIX NOPOroBbIX
3HAYeHUN, oaHa Unn 6onee 3apaHee 06yUYEHHbLIX MOAENEN MALLUMHHOIO
obyyeHus, oaHa nnu 6onee 3apaHee 06yUYeHHbIX Moaenen rnybokoro obyyeHus,
OAWH Unu 6bonee CYETUNKOB, OAHA MK 6onee PyHKUMI NOHMXKaOLLEN
AVCKpeTU3aumm u/vnm rnosbllWakowWwen Auckpetnsaunm, ogHa nam 6onee
anroputMmnyecknx dyHkumnn. Moaynb 103 06paboTkn obpabaTbiBaeT AaHHble 10
NOABUXHOIO cocTtaBa U3 NoTokoB 201 CTaHAAPTU30BAHHbLIX AaHHbIX B
3aBMCMMOCTU OT yAaNeHHON 3anpoweHHon koHdurypauumn 300. Moaynb 103
06paboTKM copepXuUT NpUeMHUK 113 KoHPUrypaumm aaHHbIX, NpuemMHuK 123

npasua 06paboTkn n MmawunHy 133 o06paboTku npasun. MNMpnemHuk 113
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KOHUrypauum aaHHbIX NPpUHMMaET yAaaneHHY0 3anpoLeHHY 0 KOHPUrypaumio
300 ot npueMHuka 104 yaaneHHoOn KoHduUrypaumu. lNpueMHnk 123 npasun
06paboTkn npuHMMaeT ogHO nnu 6onee npasmn 400 06paboTKN OT NPUEMHUKA
yAaneHHON KOH(pUrypauum, a Takxe npuHMUMaeT aHanoroseblie gaHHble 310 oT
6noka 160 cb6opa aHanoroBbIX AaHHbIX B ycTponctee 100 u/nnmn Takxe
NPUHUMaET BHYTPEHHME AaHHble 162 oT 6510Kka 161 c60pa BHYTPEHHUX AaHHbIX.
Moaynb 103 o6paboTkm ncnonHaeT oaHo unan 6onee npasun 400 06paboTKM Ha
AaHHbIX 10 B noTokax 201 cTaHAApPTU30BaAHHbLIX AAHHbIX, TEM CaMbIM
obpabaTtbiBaga gaHHble 10 noaBuxHOro coctasa 10. MHbIMKM cnoBaMu, MOAY b
103 o6paboTkm copepxuT MalwmnHy 133 06paboTKu NpaBui, KOTOpasa UCMOJHAET
oAHO unu 6onee npasun 400 o6paboTkn. Npu HeobX0AMMOCTU, MaWnHa 133
06paboTKn NpaBun MOXET UCMONb30BaTb aHanoroeble aaHHble 310 u/nnu
BHYTPEHHUE AaHHble 162 Npu NCcnonHeHun ogHoro nnun 6onee npasun 400
obpaboTkn. Hanpumep, yctponctso 100 ncnonHsaet npasuno 400 06paboTku B
COOTBETCTBUU C yAaneHHOW 3anpoweHHon KoHpurypaumen 300 ang nonyyeHums
AOCTyrna K TeMnepaTtype TOPpMO30B y4acTKa NoABMXHOIN0 Coctasa, Npu 3TOM
yhaneHHasqa 3anpoweHHasa koHpurypauma 300 coaepxunTt noabopky 301 WKHBI
20 nepepaumn coobueHn, MHpOpMaunoHHbIe coobeHnsa 200 B KoTopom
copaepxaTt AaHHble 10, apngaowmecs nokasaTesibHbIMWU B OTHOLIEHUU
TeMrnepaTypbl TOPMO30B 3TOro yyactka. Kpome T0ro, yaaneHHas 3anpolleHHas
kKoHpurypauma 300 coaepxunt noabopky 302 agpecoB, CoAepXKaLLYO
MHPOpPMaLMIO, YKa3biBaKOLWYK aapec, Npyu KOTOPOM TeMnepaTypa TOPMO30B
HaxoAnTca B MHPOPMaALUMOHHLIX coobweHnax 200, nepeaaBaeMbiX Mo 3TON
wuHe 20 nepepaumn coobuweHnin. [lanee, COOTBETCTBYOLWMN NpueMonepesaTumk,
KOTOpbIA COOTBETCTBYET YAAJIEHHOMW 3anpoweHHon KoHdurypaumm 300,
KOHBEPTUPYET NpUHATbIE UHPOPMAaLUMOHHBbIE coobuweHnsa 200 B curHanel 202
nornyeckoro yposHsa TTL, koTopble aekoaupyoTcsa B notokm 201
CTaHAApPTU30BaHHbLIX AAHHbIX, coAepXawme aaHHble 10, nocpeacTBOM KoAeKa
120, COOTBETCTBYIOLLErO YAaNeHHON 3anpoLweHHon KoHpurypauum 300,
NPUHATON MYynbTUNNEKCOPOM 153, KoTOpbIN BbIGUpaeT TpebyeMmblin koaek 120.
Mocne 3Toro 6,10k 154 punbTpaunum n mapwpyTmsaumm MHPOPMAaLUOHHbIX

CcoobLEeHnn u3BnekaeT TemnepaTypy TopMo30B U3 notokos 201
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CTaHAApPTU30BaHHbLIX AAHHbIX, CoAepXawmx AaHHble 10, npun agpece B NOTOKax
201 cTaHAapTM30BaHHbLIX AaHHbIX, COOTBETCTBYIOWEM noabopke 302 aapecos.
Moaynb 103 06paboTkm npuHuMaeT NnoTokn 201 CTaHAAPTU30BaHHbIX AaHHbIX,
COOTBETCTBYIOLMX TeMnepaType TOpMO30B yyacTka. Moaynb 103 o6paboTku
NPUHUMAET yAaNneHHYI0 3anpoweHHy koHdurypauumo 300 oT npueMHuka 104
KOHpUrypauuu. NpueMHunk 123 npasun NnpuHnMaeT oaHo npasuno 400
06paboTkn n/munu, Nnpm HeobxoanUMOCTU, aHaNorosble AaHHble 310, n/vunu, npu
HeobXxo0AMMOCTU, BHYTPEHHUE AaHHble 162. MawwuHa 133 06paboTku Nnpasun B
moayne 103 obpaboTku ncnonHsaet npasunio 400 06paboTkn NyTeEM CpaBHEHUSA
TemnepaTypbl TOPMO30B C 3aZldaHHbIM MOPOroBbIM 3HAYEHMEM TeMrnepaTypbl ANs
TOPMO30B y4acTka. Ecnm TemnepaTypa TOpMO30B MOABMXHOIO COCTaBa
npeBbILLAeT 3a4aHHOE NOPOroBoe 3HauYeHne TemnepaTypsbl, TO MawuHa 133
obpaboTkn npasun B moayne 103 o6paboTku onpenenseT, YTo gaHHble 10, T.e.,
HanpuMmep, TeMnepaTtypa TOPMO30B NOABUXHOIo coctaBa 10, AOMKHBI 6bITb
nepeaaHsl. Kpome Toro, yctponctso 100 coaepxxnt GSM-moaynb 105 n/mnu
Ethernet-nopT 106, n/unmn 6ecnposoaHon nepeaatumk 107. Moaynb 103
06paboTkn oTnpasnsdeT gaHHble 10 NOABUMXHOIO CoCTaBa, HanpuMep, Ha
yAaneHHy cuctemy nocpeactsom GSM-moayna 105 n/unm Ethernet-nopTa
106, u/nnu 6ecnposoaHoro nepeaatynka 107. Kpome Toro, ycrpoucteso 100
conepxunt GPS-mMoaynb 108, koTopbIN reHepupyeT nHgpopmaunto 500 o
MeCTOMNOJIOXXEHNN NOABUXHOIro coctaBa. Moaynb 103 06paboTkn NnpuHUMaAET 3Ty
nHpopmauuo 500 o mectononoxeHunn ot GPS-moayna 108 n cea3biBaeT
nHpopmMauunio 500 o mecTononoxeHun ¢ AaHHbIMKU 10 NOABUXHOIO CoCTaBa Npwu
oTnpaske AaHHbIX 10 noaBuxHOro coctasa Ha GSM-moaynb 105 n/nnu
Ethernet-nopT 106, n/unn 6ecnposoaHon nepeaatumk 107. Takum obpasom,
moaynb 103 06paboTkmn oTnpasnaseT gaHHble 10 NOABUXHOIO CoOCTaBa BMeCTe C
nHdopmaumen 500 o MecTononoxeHmun. B COOTBETCTBUM C aNbTEPHATUBHbLIM
BAapMaHTOM peasim3auun COCTOSAHME 3apsaa aKKyMynaTopa Xesie3HOAOPOXHOro
CoCTaBa MOXET noAaBepratbCs TOYHOMY MOHUTOPUHIY ycTponcTeoM 100 B
pexume peasibHOro BpeMeHu npu ncnonb3osaHuu npasuna 400 obpaboTky,
coAepiallero IMHENHYIO perpeccuo Harnps>XeHus n Cusbl TOKa U TeMnepaTypbl

ABUraTensa Xene3Hoa0pOoXHOro coCrtaBa.
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[0072] B cooTBEeTCTBMU C BapuaHTOM peanusaunn, n3obpaxeHHbIM Ha
¢wur. 3, 6nok 102 ctaHaapTM3auumn, CoaepXKawmMncsa B yCTPOUCTBE,
n306paxxeHHOM Ha ¢ur. 1 nam pur. 2, NpUHUMAET UHDOPMALNOHHbIE
coobweHuns 200 oT oaHOro nnun 6onee coeguHUTeNen yHMBEpPCaabHOro
nHtepgenca 101 Besoga, Hanpumep, Tpex coeanHuTenen. Ha ¢wur. 3
npeacTaBsieH YBe/MYEHHbIN BUA BapuvaHTa peanm3auun 6aoka 102
CTaHAapTu3auumn, n3obpaxeHHoro Ha ¢ur. 1 n dur. 2. KOMNOHEHTHI,
0603HaYeHHbIE€ CCbIJIOYHBIMU MO3ULUAMN, UAEHTUYHBIMU KOMMOHEHTaM,
n306paxeHHbIM Ha Gur. 1 nam dur. 2, BbINOAHAKT OA4UHAKOBYIO QYHKUMUIO.
Kaxabln cenekTop 142 dpusmueckoro cnosa B 6aoke 102 ctaHgapTusauum
NPpUHUMaeT MHPOPMaLMOHHbIe coobuweHunsa 200 oT 0AHOro coeauHnTens
yHuBepcanbHoro nHtepdenca 101 esoaa. B COOTBETCTBUM C afibTEPHATUBHbLIM
BapWaHTOM peanm3auun yHusepcanbHbi nHtepdenc 101 Beoaa coaepxur
MHOXEeCTBO coeAuHuUTenen, Hanpumep, ABa, TpU, YeTblipe, NATb, WeCTb, CEMb,
BOCEMb, AEBATb AN AECATb, AN NpUeMa MHPOPMALMOHHbBIX coobweHun 200 oT
wuH 20 nepepayn coobuweHn, a 610k 102 cTaHpapTU3auUnUn COAEPXKUT
MHOXECTBO COOTBETCTBYIOLUUX rPYnn cenekTtopos 142 (pursnyeckoro csosa u
npueMonepeaatymkos 112;122;132, HanpuMmep, ABE rpynnbl CENEKTOpPoB 142
husnyeckoro cnos v npuemonepenaTumkoB 112;122:132 vnn Tpu, Uan YeTbipe,
WKW NATb, UAN WECTb, NN CEMb, NN BOCEMb, UN AEBATb, UIN AECATb Fpynn
cenekTopos 142 ¢pun3nyeckoro cnosa U npmemonepepatymnkos 112;122;132.
NHbIMKM cnoBamu, 610K 102 cTaHaapTU3aumm npuHUMaeT MHHOPMALMOHHbIE
coobweHuns 200 oT yHMBepcanbHOro nHtepdemnca 101 seoaa, KOTopbIn
NpUHMMAET UH(OPMaLMOHHbIE coobuweHna 200, nepepasaeMblie NO OAHON UK
6onee wmHam 20 nepenaym COOb6LLEHUIN, C UCMONb30BaHNEM (PU3NYECKOro COoS
RS232 u ¢pusmnueckoro cnosa RS485, u pusmnueckoro cnosg CAN, un 65a0k 102
CTaHAapTU3aunn COAEPXUT, HAaNpuUMep, CTOJIbKO Xe rpyrn CesnekTopos 142
dun3nyeckoro €snos n npueMonepeaaTynkos 112;122;132, CKONbKO U
coeanHuTenen y yHmeepcanbHoro nitepgenca 101 ssoga. NHpopMaLMOHHbIE
coobweHuns 200, nepenaBaemMble N0 Pa3/INYHLIM LUMHAM, OT/INYAKOTCA MEXAY

cobon. OaHa vnm 6onee wnH 20 nepepaumn coobweHU coaepxaT, Hanpumep,
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OAHY nnn 6onee wnH 20, cnonb3yrwmnx pusmueckmm cnom RS232, Takon kak
O4AMH unu 6onee nocneaoBaTesibHbIX MHTepdencos. OaHa nnu 6onee wuH 20
nepepayn coobweHnn coaepxart, Hanpumep, ogHy unm 6onee wnH 20,
ncnonb3yrwmx gusndecknin cnoim RS485, Takmx kak ogHa nnu 6onee wuH 20
nepeaayvn coobleHnn ¢ GU3nYeCcKUMn CNosaMu, onpeaeneHHbIMU O4HUM UK
6onee ns3 cnepywowero: 11708, wunHa Multifunction Vehicle Bus, Modbus,
6opToBas aunarHoctuka (On-Board Diagnostic), nocneaoBaTenbHbI MHTEphenc
n 1.4. OgHa nnm 6onee wnH 20 nepeaayn COobLWEHNI coaepxxaT, HaNnpuMep,
OAHY nnn 6onee wnH 20, ncnonbsytowmx pusmndeckun cnon CAN, Takux Kak
oaHa unm 6onee wnH 20 nepeaaym coobweHnn ¢ GU3NYECKUMU CNoSMH,
onpeaeneHHbIMU OAHUM Unn 6onee n3 cneaywwero: 11939, Controller Area
Network u T.4. OaHa vnn 6onee wuH 20 nepenayum coobWeHUNn coaepxar,
HanpuMmep, oAHY unn 6onee wunH Ethernet. OaHa vnn 6onee wnH 20 nepenauu
coobLieHnn coaepxaT, HanpuMep, oaAHY uan 6onee UNMPpPOBLIX WUH. MHBIMU
cfloBaMu, YHuUBepCanbHbIM MHTepdenc 102 ssoga NpuHMMaeT MHPOPMaALUMOHHbIE
coobweHuns 200, COOTBETCTBYOLWME CNeAYOWUM TpeM PU3UYECKUM CIOSAM:
RS232, RS485, CAN, ot wuH 20 nepeaayun coobWeHUn, npun 3ToM
nHpopMauunoHHble coobeHna 200 coaepxaT aaHHble 10. bnok 102
CTaHAapTu3auumn gekoampyeTt nHpopMaumoHHble coobueHunsa 200 B notoku 201
CTaHAAPTU30BAHHbIX AaHHbIX, coaepxXalwme AaHHble 10, B 3aBUCMMOCTU OT
yAaneHHon 3anpolweHHon kKoHdurypauun 300. YaaneHHasa 3anpoLlleHHas
koHpurypaumnsa 300 copepxut noabopky 301 n3 oaHon unm 6onee wuH 20
nepeaauyn coobueHnn n noabopky 302 aapecos. Cenektop 142 pmnsnyeckoro
cnosa npuHnuMaeT noa6opky 301 OT yaaneHHOM 3anpoweHHON KOHGUrypaumm
300 u3 ogHOM unn 6onee wnH 20 nepeaaym coobweHu, n3 KotToporo 610k 102
CTaHAapTU3auuun AeKoaupyeT MHPopMaumnoHHble coobuieHnsa 200 anga
06paboTkn gaHHbIX 10 noaBuXHOro coctaesa. MHbIMM cnosamu, 6510k 102
CTaHAapTu3auum cobupaet MHPOpMaLnOHHbIe coobleHna 200 oT
yHuBepcanobHoro nHtepdenca 101 esoga B 3aBMCUMOCTU OT noabopkm 301 n3
oaHON unn 6onee wnH 20 nepenaumn coobuweHnm. C KaxablM cenekTopoM 142
dun3nyeckoro cnosg coeanmHeH RS232-npmnemonepepatumk 112, RS485-

npuemonepeaatumk 122, CAN-npmnemonepegaTtynk 132 n nporpamMmmpyemas
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nosib30BaTesieM BEHTUJIbHaAa MaTpuua 152, koTopasa Takxe Ha3biBaeTcs NMBM
152. Kaxabin cenektop 142 ¢pun3nyeckoro cnos BbibMpaeT COOTBETCTBYIOLLUUN
RS232-npuemonepeaatunk 112 unm BolbupaeT cOOTBETCTBYOWMN RS5485-
npuemonepepatymnk 122, nnu soibupaet cootsetcTeytowmnin CAN -
npuemonepeaatyunk 132, B 3aBUCUMOCTU OT noabopkn 301 n3 oaHom unm 6onee
wuH 20 nepeaaun coobweHnin. Kaxabin RS232-npuemonepepatumk 112
KOHBEPTUPYET MHPOpMaunoHHble coobweHna 200 ¢ pusnyecknm cnoem RS232
B curHanbl 205;206;207 nornyeckoro yposHsa TTL. Kaxabin RS485-
npueMonepeaaTyumk 122 KoHBepTupyeT MHOpMaunoHHble coobeHna 200 ¢
dunsnueckmum cnoem RS485 B curnanel 205;206;207 nornyeckoro yposHs TTL.
Kaxabin CAN-npnemMonepenatynk 132 KOHBEPTUPYET MHPOPMALMOHHbIE
coobweHna 200 ¢ pusunyecknm cnoem CAN B curHanel 205;206;207
normnyeckoro yposHsa TTL. Kpome Toro, 6,10k 102 cTaHAapTM3auum COAEPXUT
MNMNBM 152, koTopas COAEPXUT WecCTb KoaekoB 120, npyyeM Kaxabln KOAEK
120 pekoaupyetT cooTBeTCTBYIOLWME curHasbl 205;206;207 norn4eckoro ypoBHs
TTL B notokn 201 cTaHAApPTU30BaHHbIX AAHHbBIX B 3aBUCUMOCTU OT
3anpoweHHOon KoHpurypauum 300, NpUHATON OT 04HOro MynbTUNAekcopa 153.
Kaxabl Kogek BbINOAHEH C BO3MOXHOCTbIO AEKOANPOBAHUSA CUrHANOB
205;206;207 nornyeckoro ypoBHsa TTL, COOTBETCTBYOLWUX TUNY PUINYECKOrO
nHTepderica, N0 KOTOPOMY nepeparTca MHpopMaumoHHblie coobweHus 200. B
COOTBETCTBUU C aSibTEPHATUBHbLIM BapnaHToOM peannsaumn MMBM 152 coaepxuTt
MHOXECTBO KOAEKOB, HanpuMmep, ABa, TpWU, YeTbipe, NATb, AECATb, AECATKN,
coTHU koaekoB 120. Kpome Toro, MNMNBM 152 coaepXuTt oAnH MyAbTUNEKCOP
153, KoTOpbIN BbIOMpPAeT U aKTUBUPYET OAMH KodeK 120 aAnga Kaxaon rpynnol
cenekTopos 142 dun3nyeckoro cnos v npuemonepenatumkos 112;122;132, n,
cfiepoBaTenbHO, AN KaXAoro COeauHUTENSA YHUBepcanbHoOro nHtepdgenca 110
BBOAA, B 3aBMCUMOCTM OT YAANEHHON 3anpoweHHON KoHdurypauun 300.
Hanpumep, Ha ¢wur. 3 TMNBM 152 BbibupaeT oanH koaek 120 ana nepsou
rpynnbl cenekTopos 142 pu3nyeckoro cios u npueMonepenaTymkon
112;122;132, v BblbupaeT apyroun koaek 120 ana BTOPOM rpynnbl CENEKTOPOB
142 ¢pusmnyeckoro cnos v npuemonepenatTumkos 112;122;132, v BolbupaeT ewwe

OAMH Apyron koaek 120 ana TpeTben rpynnbl cenekTopos 142 ¢pusmyeckoro
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cnos n npuemonepepatyumnkos 112;122;132. OauvH mynbtunnekcop 153 s MNMNBM
152 BbINOJIHEH C BO3MOXHOCTbLIO BbibOpa oa4HOro nnu 6onee us kogekos 120
nocpeacTBOM yaaneHHOW 3anpoLleHHON KoHpurypauum 300 ana ans
AEeKOAMPOBaAHUA COOTBETCTBYOWMX curHanos 205;206;207 nornyeckoro
ypoBHSA TTL B noTokn 201 CTaHAApPTU30BaHHbIX AaHHbIX, COAEepXaluue AaHHble
10. B cooTBETCTBUU C aflbTEPHATUBHLIM BapUaHTOM peanunsaumm
MynbTUNAEKCop 153 MoxeT BbibMpaTb U aKTUBMPOBATb MHOXECTBO KoaekoB 120
ANS KaXKAon rpynnbl cenekTopoB 142 pu3nyeckoro cnos u
npuemonepeaaTunkos 112;122;132, n, cneposaTesibHO, ANS KaXA0ro
coeanHUTenNs yHuBepcanbHoro uHtepdgenca 110 seoaa, B 3aBUCMMOCTU OT
yAaneHHOW 3anpolweHHon KoHdurypauum 300. Hanpumep, mynbtunnekcop 153
MOXET BblbpaTb U aKTUBUPOBATb ABa kKoaeka 120, koraa nHPoOpMaunOHHbIE
coobuweHuns 200, COOTBETCTBYOLLME CUTHAIAM JIOTMYECKOro ypoBHsa TTL,
nepenarTCa No WKMHE nepeaayn CoobLWEeHNN, NCNonb3ytowen pusnyeckumn cnomn
RS485, Takon kak wnHa Multifunction Vehicle Bus, a aBa koaeka 120
AEeKOAVPYIOT COOTBETCTBYIOLLUME CUMHAJIbl JIOTMYECKOro ypoBHs TTL B NOTOKU
201 ctaHaapTU30BaHHbLIX AAHHbIX, cogepxawme aaHHbie 10. Hanpumep,
MynbTUNAEeKcop 153 MoxeT BbibpaTb M akKTMBUPOBATb Tpu Koaeka 120, koraa
MHPOpMaunoHHbIe coobeHnsa 200, COOTBETCTBYIOLLME CUIrHANAM JIOFMYECKOro
ypoBHsa TTL, nepenatoTcs No WnNHe nepeaaydn Coo6LeHUN, UCNONb3YIoLLeNn
dunsmueckun cnon CAN, a Tpu koaeka 120 aekoanpyoT COOTBETCTBYHOLWLME
CUrHanbl nornyeckoro yposHsa TTL B noTokn 201 CTaHAApPTU30BAHHbIX AAHHbIX,
copepxawme paHHble 10. Kogekn 120 MNMNBM 152, koTOpble HE aKTUBUPOBAHbI
MYAbTUMNNEKCOPOM 153, 0CTaloTCA HEAKTUBHBIMW B XOA€ AEeKOANPOBAHUSA
curHanos 205;206;207 nornyeckoro yposHsa TTL B noTtokn 201
CTaHAapPTU30BaHHbLIX AAHHbIX, coaepxawme paaHHble 10. Kpome Toro, MNMMBM 152
COAEPXNUT BTOPON MynbTUNAEKCOp 155, KOTOpbIN BbIMNOJIHEH C BO3MOXHOCTbLIO
cbopa notokos 201 cTaHAAPTU30BaAHHbIX AAHHbLIX, coAaepXawux gaHHble 10, oT
BCEX BblbpaHHbIX U aKTUBUPOBaHHbIX kKoaekoB 120. Kpome Toro, IMNMBM 152
ConePXUT 610K 154 punbTpaunmn v MmapwpyTMsaumm MHPOPMALUMOHHbIX
cooblweHnin, KoTopbln GunbTpyeT NoTokn 201 CTaHAAPTM30BAHHbLIX AAHHbIX,

copepxawue gaHHble 10, npuHATbLIE OT BTOPOro MynbTtunaekcopa 155. B
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COOTBETCTBUU C aJiIbTEPHATUBHbLIM BApMaAHTOM peanm3auuu myabtunnekcop 153
coAepXnT BTOpon MmynbTunaekcop 155. Hanpumep, moaynbe 103 o06paboTku
BbIMOJIHEH C BO3MOXHOCTbIO KOH(pUrypmuposaHua 6soka 154 ¢punbtpaumnun um
MapLwpyTU3aumm MHOOPMaLMOHHbBIX COO6LLEHUN MOCPEACTBOM YAaNeHHON
3anpoweHHon kKoHpurypaumm 300. bonee KOHKpeTHO, 6510k 154 bunbTpaunn u
MapLpyTU3aumMn MHPOPMaLNOHHBLIX COO6LLEHN CKOHDUrypmupoBaH
nocpeactsoM noabopkn 302 aapecosB B yAaNeHHON 3anpoLeHHON
KoHpurypaumm 300. 3aTteM 6510k 154 dmunbTpaunmn n MmapLupyTmsaumm
MH(OPMALMOHHBIX CO06LWEHUN OTHUNBTPOBLIBAET U3 NOTOKOB 201
CTaHAAPTM30BAHHbIX AAHHbIX, coaepXawmnx AaHHble 10 U NPUHATBIX OT
MynbTUNAekcopa 153, Tonbko noTokm 201 CTaHAAPTU30BaAHHbLIX AAHHbIX,
KOTOpble COOTBETCTBYIOT noabopke 302 aapecoB B 3anpoLIeHHON
KoHpurypauum 300. 3aTtem 6510k 154 punbTpaumm v Mapwpytmusaumm
MHPOPMALMOHHbIX CO0b6LWEeHNI BblaaeT NoTokn 201 cTaHAapPTU30BaAHHbIX
AaHHbIX, coaepxawme paHHble 10, KOTOpble COOTBETCTBYIOT noabopke 302
aApecoB B yAaseHHOW 3anpolweHHon KoHdurypauun 300. 3aTeM BbIXOAHbIE
notokn 201 cTtaHAapTU30BaHHbLIX AAHHbIX, coAepXawme aaHHblie 10,
nepeparTCca Ha Moaynb 06paboTku B ycTpouctee 100, nsobpaxxeHHoOM Ha dwur.

1 nnun ur. 2, Kak pa3bACHEHO B OnucaHuu K ¢pur. 1 v dur. 2.

[0073] B cooTBEeTCTBMM C BapUaHTOM peanusaunmn, n3obpaxeHHbIM Ha
¢wur. 4, cuctema 1 coaepxut yctponctso 100, ngeHtnyHoe yctponcrtesy 100,
n306paxeHHOMY Ha ¢pur. 1 n dur. 2 nan édur. 3. KOMNOHEHTbl, 0603HAYEHHbIE
OAWNHAKOBbLIMU CCbIIOYHBLIMU NO3ULUAMM, BbIMOJHAT OANHAKOBYO (DYHKLMUIO.
Kpome TOro, cuctema 1, nsobpaxeHHasa Ha dur. 4, COAEPXUT yAaNEHHbIN
peaaktTop 30 npaBwun, BbINOJHEHHbLIN C BO3MOXHOCTbIO reHEPUPOBAHUS
yAaneHHOW 3anpolweHHon KoHdurypauum 300. YaaneHHbIh peagakTop 30
npasua CoaepXxuTt nHtepdenc 31 nonb3oBaTensa AN reHepMpoBaHUA Npasun,
obecneuymBarWMN OAHOMY UM 6onee Nob30BaTeNaM 2 BO3MOXHOCTb
reHepupoBaHusa oaHoOro uaun 6onee npasun 400 obpaboTkn. Yctponctso 100
PYHKUMOHANBbHO COeAUHEHO C yaaneHHbIM peagakTtopoM 30 npaBua NoCcpencTBOM

npueMmHuka 104 yaaneHHOW KOHpurypauum. Kpome Toro, npn Heob6xoanmocTu,
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cuctema 1 coaep>xut oauH unu 6onee BbIHOCHBLIX Moaynen 40 nonyyvyeHus,
HanpuMep, AeCATKN UKW COTHU BbIHOCHbIX Moaynen 40 nonydyeHus. Kpome Toro,
cuctema 1 copepXut oaHy nnun 6onee nuHun 50 cBA3KM, HaNpuUMep, AECATKU NN
coTHM nnHun 50 ceasun. OgHa nnmn 6onee nuHnin 50 CBA3KM copepxaT OAHO UK
6onee u3 cneaywwero: 6ecNnpoBOAHYO JIMHUID CBA3U, NTNMHUIO CBA3KN Ethernet.
JlInHnun 50 cBSA3M pacnonoxeHbl Mexay ycTponcteoMm 100 1 KaxablM BbIHOCHbBIM
mMoaynem 40, Tak YTO KaXKAblM U3 BbIHOCHbIX Moaynen 40 GyHKUNOHANBHO
coeaunHeH ¢ yctpornctsoMm 100. B cooTBETCTBUM C aNbTEPHATUBHLIM BapMaHTOM
peanusaumm nMHum 50 cBA3M pacnonoXeHbl MEXAY YHUBEPCANbHbIM
nHtepgdencom 101 Beoga B yctponctee 100 n KaxabiM BbIHOCHBIM Moaynem 40.
Kaxablit BEIHOCHOM Moaynb 40 Coaep>XWUT BIHOCHOW YHUBEpPCabHbIN
nHTepdenc 41 Beoaa U BbIHOCHOM 610K 42 cTaHAapTM3auuun. BeIHOCHON
YHUBEpCanbHbIM nHTEpdeNC 41 BBoaa NpUHUMaET BbIHOCHbIE MH(OPMALMOHHBIE
203 coobweHunsa oT wnH 20 nepesaym CoobLWEHUIN, UCNOb3YOLWUX PU3NYECKUn
cnon RS232, n dusunueckun cnot RS485, n pusndecknin cnon CAN. BbIHOCHbIe
MHPOpMaLUmnoHHbIe coobleHns 200, nepenaBaeMble NO PAa3/IMYHLIM LWUUHAM,
OT/INYAKOTCA MexAy co60n. BbIHOCHOM 610K 42 CcTaHAapTU3aunu AeKoaupyeT
BbIHOCHbIE€ MHPOPMaLUMNOHHbIE coobweHna 203 B noTokn 204 BbIHOCHbLIX
CTaHAAPTMU30BAHHbIX AaHHbIX, COAEpPXalune BbIHOCHbIE AaHHble 11, B
3aBMCMMOCTU OT yAaNeHHON 3anpoweHHon koHdurypauumn 300. Moaynb 103
06paboTkn B ycTponctee 100 KoOHpUrypumpyeT Kaxabih BLIHOCHOM 610K 42
CTaHAaapTu3auuun Yyepes oaHy unu 6onee nuHum 50 cBA3M B 3aBUCUMMOCTU OT
yAaneHHOoW 3anpoweHHon KoHpurypauum 300. TaknMm 06pa3oM, Kaxabli 610K
42 CcTaHAaApTU3aUMN NMPUHUMAET BbIHOCHbIE MHPOPMaLUMOHHbIE coobweHnsa 203,
coaepxaliume BbIHOCHbIE AaHHble 11, OT COOTBETCTBYIOLLEro BLIHOCHOIO
YHuUBEpCanbHOro nHtepdenca 41 ssoga B 3aBUCMMOCTM OT noabopku 301 um3
oaHON unn 6onee wnH 20 nepepaym coobLweHnn. Kaxabliii BBIHOCHON MOAY /b
40 nony4vyeHusa AOMNOJSIHUTESIbHO BbIMOJIHEH C BO3MOXHOCTbIO obecneyeHus
NOTOKOB CTaHA4APTM30BAHHbIX BbIHOCHbIX AAHHBLIX, COAEPXAlUMX AaHHble 11,
moaynto 103 obpaboTkun B yctponctee 100 nocpeacTtsoM oaHON nnun 6onee

JmHun 50 cBa3n.
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[0074] B cooTBeTCTBMM C BapUaHTOM peanusaunn, nsobpaxeHHbIM Ha
¢wur. 5, yHusepcaneHbii nHTepgenc 101 seoaa B yctponctee 100,
n306paxeHHOM Ha dur. 1-4, COAEPXUT NATb NAEHTUYHBIX YHUBEPCANbHbIX
coeanHutenen 81;82;83;84;85 Beoga. B coOoOTBETCTBUM C afibTEPHATUBHbLIM
BAapWUaHTOM peann3aunn yHuBepcasbHbli nHTepdeinc 101 Beoaa coaepxuT oanH
nnn 6onee yHMBepcCasbHbIX coeauHUTenenm Beoaa, HanpuMmep, oauH, ABa, Tpu,
yeTblpe, WeCTb, CEMb, BOCEMb, AEBATb, AECATb U T.4. TakmuMm 06pasom,
YHUBEpCanbHbI nHTepdenc 101 Beoaa BbIMOJIHEH C BO3MOXHOCTbIO NMpueMa
MHdOopMaunoHHbIX 203 cooblueHnin, nepesaBaeMblX MO WKMHAM Nepeaayn
COOBLWEHUN, UCNONL3YILWKNX Pusmndyecknin cnon RS232, n Gunsmyecknin cnom
RS485, n ¢punsunveckun cnon CAN. Kpome Toro, yHusepcasibHbi nHTepgdenc 101
BBoAa B ycTtpouctee 100 coaepxuT aBa coeamHutensa 88;89 ansa aHanoroBbIX
AaHHbIX, KOTOpble ob6ecneymBaloT YHUBEpPCanbHOMY UHTepdency 101 Beoaa
BO3MOXHOCTb MpMeMa aHanoroBbIX AaHHbIX. KpoMe TOro, yHMBepCasbHbIN
nHtepgdenc 101 eeoaa B yctpomnctese 100 coaepxut Ethernet-coeanHuntens 86,
BbIMOJIHEHHbIN C BO3MOXHOCTBLIO NpueMa u/mnun nepepadn AaHHbIX OT
ycTtponctea 100. Kpome TOro, npm He06xXo04MMOCTU, YHUBEPCaNbHbIN MHTEPdENC
101 BBoaa B yctponctee 100 coaepxut LED ACT 92, koTOpbI BblaaeT
MH(OPMaLUIO, ABAAKOLWYOCA NOKa3aTe/bHON B OTHOLWEHUN YPOBHSA 3apsaaa
akkymynatopa ycrtponctesa 100. Kpome T0ro, npn Heo6xXoanMocCTu,
yHuBepcanbHbIi nHTepdenc 101 eeoaa B yctponctee 100 coaepxunt USB-

coegmnHutenb 87, GPS-coeauHuTenb 90 n/nnn GSM-coeanHutenb 91.

[0075] B cooTBeTCTBMM C BapuUaHTOM peanusauum, nu3obpa>xxeHHOM Ha
¢ur. 6, n306paxeHO0 HECKOJIbKO NMPUMEpPOB KOH(MUrypauum yHUBEPCabHOIro
nHTepdenca 101 Beoaa, n3obpaxeHHoOro Ha dur. 5. YHuBepcasbHble
coeanHntenun 81;82;83;84;85 BBoaa, nsobpaxeHHble Ha ¢pur. 5, UICNONL3YIOTCA
ANS npueMa u/vnm nepeaadn MHOOPMaUMOHHBLIX COOBLLUEHNN OT WMH Nnepeaayun
coobweHumn, ncnonbsyrwmx pusmuecknin cno CAN, kak nsobpaxeHo B CAN-
KOHpurypaumm 93. YHmnsepcanbHble coeamnHutenn 81;82;83;84;85 BBoaa,
n3obpaxeHHble Ha ur. 5, NCNoNbL3yKTCA ANa NpuUeMa u/nnu nepepayu

MH(OPMALMOHHBIX COOBLWEHUN OT WNH Nepeaayvyn CoOobLWEHNN, NCNOb3YIOLWKNX
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dusnueckun cnon RS485, kak nsobpaxeHo B RS485-koHpurypaunm 94.
YHuBepcanbHble coeauHntenun 81;82;83;84;85 Beoaa, nsobpaxeHHole Ha ¢wur.
5, ncnone3yoTca ana nepepaduv n/mam npuneMa MHMOPMaUNOHHBLIX COObLLEHNI
OT WKWH nepenayn coobLeHnin, Ncnonb3yrwmnx pusmnyeckni cnom RS232, kak
n3o6paxeHo B RS232-koHdpurypauun 95. YHuBepcanbHble COeANHNTENU
81;82;83;84;85 BBona, nzobpaxeHHble Ha pur. 5, ncnonb3yotca ansa
nepeaavn u/vam npmema MHMOPMaLUMOHHbIX COOOLEHUN OT LWKMH nepeaayn
COO6LWEHNN, nCNonb3yLWmnx dusmnuyeckun cno RS485, kak nsobpaxeHo B
noaHoaynaekcHom RS485-koHpurypaunm 96. YHuBepcaibHble COeANHUTENN
81;82;83;84;85 BBona, nzobpaxeHHble Ha pur. 5, ncnonb3lyTca anga
nepepayv v/mnu nNnpmeMa 3anpoca/noATBEPXAEHUSA TOTOBHOCTU Ha NaU,
COOTBETCTBEHHO, OT WMH Nepeaayn CoOObLEeHUN, NCNOAb3YILWNX PU3NYECKNin
cnon RS232, kak nsobpaxeHo B RS232-koHdurypaumnm 97 annapaTHOro

ynpaBaeHUsa NoToKaMu.

[0076] B cooTBeTCTBMM C BapuaHTOM peanusaunun, n3obpaxeHHblM Ha
¢ur. 7, ucnonb3yeTcsa cnocob o6paboTkm gaHHbIX 10 NOABUMXHOIO CoCTaBa U3
MH(OPMaLUMOHHBIX coobweHun 200, nepesaBaeMblX MO LWKMHAM Nepeaayu
coobeHun. Cnocob skatoyvaeT atan 901 npueMa MHPOPMAaLUNOHHbIX
coobweHun 200, COOTBETCTBYOLWMX CAEAYIOWMM TpeEM PU3NYECKUM CNIOSAM:
RS232, RS485, CAN, ot wuH 20 nepeaayun coobLeHnin nocpencTsoM
yHuBepcanbHoro nHtepdenca 101 esoga, npm 3ToM MHHOPMALNOHHbLIE
coobweHna 200 coaepxat aaHHble 10. KpoMe TOro, cnoco6b skaw4aet 3Ttan 902
npuema yaaneHHoOM 3anpolweHHon KoHpurypauun 300, coaepxawen oagHO Nan
6onee npasnn 400 obpaboTkn. Kpome TOro, cnocob ekuaet 3tan 903
AeKoANpOoBaHNA MHPOPMaLUMOHHbLIX coobuweHn 200 B noTtokn 201
CTaHAAPTM30BAHHbLIX AaHHbIX, coaepxalwme aaHHble 10, B 3aBUCMMOCTU OT
yAaneHHOW 3anpolweHHon kKoHdurypauun 300. Ha atane 904 cnocob skayaeT
06paboTKky AaHHbIX 10 NOABUXHOIO cocTasa M3 NoTokos 201
CTaHAAPTM30BAHHbLIX AAHHbLIX NYTEM NMPUMEHEHUSA OAHOro nnun 6onee npasun

400 06paboTKN U3 yaaneHHOM 3anpoeHHON KOHPUrypaumm K yKaszaHHbIM
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AaHHbIM 10 13 noTtokoB 201 cTaHAApPTU30BAHHbLIX AAHHbBIX B 3aBUCUMOCTU OT

yAaneHHOW 3anpoweHHon KoHdurypaumm 300.

[0077] HecMmoTpsa Ha TO, 4TO HacTodauwee n3obpeTteHne 6610
NPOUNNKCTPUPOBAHO CO CCbIJIKOM HA KOHKPETHble BapuaHTbl peanunsauuu,
cneunanncTy B AaHHOM 061acCTn TEXHUKM ByaeT ACHO, YTO HacTosLee
n306peTeHne He orpaHM4YeHo NoAPOOHOCTAMM U3 NpeaCcTaB/ieHHbIX Bbile
WNNKCTPAaTUBHbBIX BApUAHTOB peajin3aummn, a Takxe To, YTO HacTosLlee
n306peTeHne MOXeT 6bITb peasn3oBaHoO C Pa3IMYHbIMN U3MEHEHUNSAMN U
Moandukaumamm 6e3 Bbixoaa 3a paMku ero obbema. TakuMm obpasom,
HacTosWMe BapmaHTbl peannsaumm cneayeT paccMaTpmBaTth Kak
WNNKCTPaTUBHbIE BO BCEX OTHOLIEHUAX, @ HE OrpaHMymBaloLme, obbveMm
HaCcToSALWEro n3obpeTteHns onpeaensaeTca npunaraemon popmynon
n306peTeHns, a He NpeacTaB/ieHHbIM BbiWe ONMcaHueM, a, CneaoBaTesibHO,
npeanonaraeTcsa, YTo BCE U3MEHEHUS, KOTOpble NOANAAAl0T Noj 3Ha4YeHue n
AVana3oH 3KBMBANEHTHOCTU NYHKTOB (OpMYJibl U306peTEHNSA, BXOAAT B HEro.
NHbIMM cnoBamu, npeanonaraeTcs, YTO OH OXBaTbIBAET NOb6ble U BCe
MoaudumKaumm, Bapmaumn nan sKBMBaNEHTbl, KOTOpPblE NoANaAalT Noh 06bLeEM
6a30BbIX OCHOBOMNOMAraloLWmMX NPUHUNNOB, U CYLLECTBEHHbIE NMPU3HAKN
KOTOPOro 3asiBJieHbl B HAaCTOSLWEN 3asBKe Ha Bblaady nateHta. Kpome T0ro,
yMTaTeNO HACTosAWeN 3aaBKM HA BblAayvy naTeHTa cjieayeT NOHUMaTb, YTO
CJI0Ba «COAEPXALLNN>» NN «COAEePXaT» He UCKAKYAT Apyrue 3/1IeMeHTbl N
3Tanbl, YTO rpaMMaTMYECKMe nokasatesan eAUMHCTBEHHOr0 Yncnia He UCKKYaKT
MHOXECTBO, M YTO OAMH 3/IEMEHT, TaKOM KaK KOMMbIOTEPHAsa CUCTEMA,
npoueccopa wan ApYron UHTErpMpoBaHHbIN 610K, MOXET BbINOAHATbL (PYHKLUN
HECKONbKUX CPEACTB, U3NI0XEHHbIX B NYHKTax ¢opMynbl nsobpeteHus. Bce
CCblJIOYHbIE 0603HaYeHUs B QOpMYyJsie U306peTeHUd HE AO/DKHbI
paccMaTpMBaTbCA KakK OrpaHuYMBalrLme KoOHKpeTHble paccMaTpuBaemblie
NYHKTbl OPMY bl N306peTeHns. TepMUHbI «NEepPBbIN», «BTOPON>», «TPETUN>,
«a», «b», «C» 1 NoA06HbIE, NPU NCNONL30BAHNN B ONUCAHUN nan Hopmyne
n306peTeHns, BBOAATCA ANA OTANUMA MEXAY NOAO0O6HbIMM 3/IeMEHTaMU Uan

3Tanamu, n He 06a3aTesIbHO AN ONUCAaHUA NOCNe[oBaTebHOCTU UKn
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XPOHOA0rM4eckoro nopsaaka. NoaobHbIM 06pa3oM, TEPMUHLI «BEPXHUN>»,
SHUXHUN>», «BbIlWE», «HUXE» U NOA0OHbIE BBOAATCA B ONUCATENIbHbIX Lensax, u
He 06a3aTeNbHO AN 0603HAUYEHUA OTHOCUTENBbHbLIX MONOXeHUN. CnepyeT
NOHMMAaTb, YTO UCMNOJNIb3yEMble TaKUM 06pa3oM TEPMUHbLI ABNAIOTCSA
B3aMMO3aMeHSAEMbIMU MPU COOTBETCTBYHOLWMX 06CTOATENLCTBAX, @ BAPUAHTI
peann3aumm HacToAWero n3obpeteHmnsa Moryt @yHKUMOHUPOBATL B
COOTBETCTBUU C HACTOALWMM U306pETEHNEM B APYIMX NOCAEA0BATENbHOCTAX NN
B OpPUEHTaUMAX, OTANYAKLWNXCA OT ONMUCAHHON(-bIX) UK

NPOMNNIOCTPUPOBAHHON(-bIX) BbILWIE.
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®OPMYJIA N3OBPETEHNA

1. Yctponcteo (100), BbINOIHEHHOE C BO3MOXHOCTBIO 06paboTkun
AaHHbIX (10), copepxawmxca B MHPOPMaUMOHHbIX coobweHnax (200),
nepeaasaeMbiX No wWuHam (20) nepepayum coobLieHn NOABUXKHOIO COCTaBa,
npu 3TOM yKa3aHHoe ycTponucteo (100) coaepxut:

- yHuBepcanbHbii nHTEepdenc (101) BBoaa, BbINOSHEHHbIN C
BO3MOXHOCTbIO npuemMa MHPOPMaLMOHHbIX coobweHuin (200),

COOTBETCTBYROLWNX CneayroLlmnMm Tpem (bVI3VI‘-I€CKVIM CNnosdam:

o RS232,
o RS485,
o CAN,

OT yKa3aHHbIX WuH (20) nepeaaym coobLwEeHUN, Npu 3TOM YKa3aHHble
MHpOopMauuoHHbIe coobweHnsa (200) coaepxaT aaHHble (10),

- mMoaynb (103) 06paboTKU, BbIMOJHEHHbIN C BO3MOXHOCTbIO NpueMa
yAaneHHOW 3anpolweHHon kKoHpurypauun (300), copepxawen oaHo unm 6onee
npasun (400) o6paboTkK,

- 6nok (102) cTaHaapTM3auumm, BbINOJHEHHbBIM C BO3MOXHOCTbIO
AEKOANPOBaHUSA, B 3aBUCMMOCTU OT YKa3aHHON yAanNeHHON 3anpoOLeHHON
koHPurypauum (300), ykazaHHbIX MHHOPMaUNOHHLIX coobweHun (200) B
notokn (201) ctaHAapTU30BaHHbIX AAHHbLIX, COAEpXallne yKa3aHHble AaHHble
(10),

npuyeM ykasaHHbIM moaynb (103) 06paboTKN AOMONHUTENBHO BbINOJIHEH
C BO3MOXHOCTbIO NpuemMa yKasaHHbIX noTokoB (201) cTaHAApPTU30BAHHbIX
AaHHbIX OT YKa3aHHoro 6noka (102) craHgapTusauuu, v

yKa3aHHbIM Mmoaynb (103) 06paboTKu A0NOIHUTENILHO BbINOJHEH C
BO3MOXHOCTbIO 06paboTKM yKa3aHHbIX AaHHbIX (10) nyTeM NpuMeHeHus O4HOrro
nnun 6onee 13 ykasaHHbIX 0gHOro uan 6onee npasun (400) o6paboTkum K
yKa3aHHbIM gaHHbIM (10) U3 yKka3aHHbIX NO0TOKOB (201) cTaHAAPTM30BaAHHbIX
AAHHbIX B 3aBUCMMOCTU OT YKa3aHHOM yaaneHHOMN 3anpoLeHHON KOHpUrypaumm
(300).
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2. Yctponcteo (100) no n. 1, B KOTOPOM YKa3aHHbIN YHUBEPCaNbHbIN
nHtepdenc (101) Beoga CoaepxuT:

- No MeHbllen Mepe oauH RS232-moaynb (61) BBOAA, BbINOSIHEHHbIN
C BO3MOXHOCTbIO NpueMa MHMOPMaUMOHHBbIX coobweHunn (200),
COOTBETCTBYHOWMX (PU3NYECKOMY CNOoK RS232, Taknx Kak oa4HO unun 6onee
MH(OPMALMOHHBIX coobleHun (200), COOTBETCTBYIOLLNX NOCeA0BaTENbHbIM
nHTepdencam,

- No MeHbluen Mepe oauH RS485-moaynb (62) BBOAA, BbIMOMIHEHHbIN
C BO3MOXHOCTbIKO NpueMa MHPOpMaUMOHHbIX coobeHn (200),
COOTBETCTBYIOLWMNX (puUsnyeckomy cnoo RS485, Takmx kak oaHO unm 6onee
MHPOPMALMOHHbIX coobweHnin (200), COOTBETCTBYIOWNX DU3NYECKUM CNOSM,
onpeaeneHHbIM oAHUM nnu 6onee us cneaywwero: J1708, wuHa Multifunction
Vehicle Bus, Profibus, Modbus, 6optoBasa gnarHoctuka (On-Board Diagnostic),
nocneaoBaTenbHbIN UHTEpdENC, U

- no MeHblen Mmepe oanH CAN-moaynb (63) BBOAA, BbIMOJIHEHHbLIN C
BO3MOXHOCTbI npuemMa MHPOPMaUMOHHbIX coobweHnn (200),
cooTBeTCTBYOWMX (pusmnyeckomy cnow CAN, Takux Kak ogHO uan 6onee
MH(OPMALMOHHBIX coobuweHun (200), COOTBETCTBYOLLNX (DU3UYECKUM CNONAM,
onpeaesieHHbIM oAHUM nnu 6onee n3 cneaywowero: J1939, Controller Area

Network.

3. Yctponcteo (100) no no60My M3 NpeablayLumnx NyHKTOB, B KOTOPOM
yKa3aHHbIM 6510k (102) cTaHaapTU3aumMmn COAEPXUT MHOXECTBO Koaekos (120),
BbIMOJIHEHHbIX C BO3MOXHOCTbIO AEKOANPOBAHNSA YKa3aHHbIX UHHOOPMALLMOHHbIX

coobweHun (200) B ykasaHHble NoTokn (201) cTaHAapPTU30BaHHbIX AAHHbIX.

4. Yctponcteo (100) no no60oMy M3 npeabiayLmx NyHKTOB, KOTOpoe
AOMNONIHUTENLHO CoAepXUT NpueMHuk (104) yaaneHHon KoHduUrypaumm,
BbIMOJIHEHHbIN C BO3MOXHOCTLIO NpUeMa yKa3aHHOW yaaneHHOW 3anpoLleHHON

koHdurypauum (300);
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NMPUYEM yKasaHHasa yaaseHHaqa 3anpolweHHas koHdurypaumsa (300)
copepxut noabopky (301) n3 ogHon nnun 6onee wuH (20) nepepauu

coobweHun un noabopky (302) appecos.

5. YctponcTteo (100) no n. 4, B KOTOPOM yKa3aHHbIN moaynb (103)
06paboTKN AONOJIHUTENBHO BbINOJIHEH C BO3MOXHOCTbIO KOH(PUIYypMpoOBaHUS
yKa3aHHoro 6noka (102) ctaHaapTM3aunmm B 3aBUCMMOCTU OT YKa3aHHOM
yAaneHHON 3anpoleHHon KoHpurypauum (300), Tak 4UTO yKa3aHHbIN 610K (42)
CTaHAapTU3auum NpUHMMaeT yKa3aHHble MHPOpPMaUNOHHbIe coobleHna (203)
OT YKa3aHHOro yHuBepcanbHoro nHrepdeiica (41) seoaa B 3aBMCUMOCTU OT
yKasaHHon noabopku (301) n3 ogHon unm 6onee wuH (20) nepenaum

COObOLWEeHUN.

6. Yctponcteo (100) no no60My M3 NpeablayLwmx nyHKTOB, B KOTOPOM
yKa3aHHoe oaHO unu 6onee npasun (400) o6paboTkm coaepxaTt O4HO N

6onee n3 cneayoLero:

o OAHY nnn 6onee 3agaHHbIX METPUK,

o OAVH uUnu 6onee 3aAaHHbIX KAOYEN,

o OAHY nnn 6onee 3agaHHbIX METOK BPEMEHMU,

o OAHO UM bonee 3aaaHHbIX NOPOroBbIX 3HAYEHUN,

o O4AHY NN 6onee anropuTMUYECKnX MYyHKLUMUN,

o O4HO Nnn 6onee aHanNoOroBbIX Npaswun,

o OAVH Unun 6onee CYHETUMKOB,

o O4AHY nnn 6onee GYyHKUMN MOHUXKAKOLWEN ANCKpETU3aLUN Uun

NOBbILWALWLEN AUCKpeTn3auum,

o NUCMONHEHME OAHOW UK 6oJiee 3apaHee 06yUYeHHbLIX Moaenen
MaLIWHHOIro obyyeHus,

o MCMONHEHME OAHOWN UK 6oNee 3apaHee 06y4YeHHbIX Moaenen

rny6oKoro obyueHus.

7. Yctponcteo (100) no no60My M3 npeablaywmx nyHKTOB, B KOTOPOM

yKa3zaHHbIM 610K (102) cTaHAapTU3aLmMn COAEPXKMUT:



68

- Nno MeHbllen Mepe oanH RS232-npuemonepepatumk (112),
BbIMOJIHEHHBbIN C BO3MOXHOCTbIO KOHBEPTALUMU MHPOPMALMOHHBIX COO6LLEHUN
(200) ¢ pusmyeckum cnoeMm RS232 B curHanbl (202) nornyeckoro yposHsa TTL,

- no MeHblen Mepe oanH RS485-npmuemonepepatumk (122),
BbIMOJIHEHHbIN C BO3MOXHOCTbI KOHBEpTaumn MHMOPMALUOHHbBIX COO6LLEHUN
(200) ¢ pusmueckum cnoeMm RS485 B curHanbl (202) nornyeckoro yposHsa TTL,

- no MeHblen Mmepe oanH CAN-npmemonepeaatuunk (132),
BbIMOJIHEHHbIN C BO3MOXHOCTbIO KOHBEPTALMN MHPOPMALMOHHBIX COOBLLEHNI
(200) ¢ pusmnyeckum cnoeMm CAN B curHanbel (202) normdeckoro yposHsa TTL,

- NO MeHbluen Mepe oaunH cenekTop (142) dmsnyeckoro cnos,
BbINOJIHEHHbIA C BO3MOXHOCTbIO NpuUeMa yka3aHHon noabopku (301) n3 oaHom
unun 6onee wuH (20) nepepayn coobeHUn OT ykaszaHHoro moaynsa (103)
06paboTKN, a TakXe BbIMOJIHEHHbLIN C BO3MOXHOCTbIO Bbi6bopa RS232-
npueMonepeaatymka (112) nnn RS485-npmnemonepenatumnka (122), nnm CAN-
npuemonepeaatumka (132), B 3aBUCMMOCTM OT YKasaHHOM noabopku (301) n3
oaHON unn 6onee wnH (20) nepepayun coobLieHUn, U

- NporpaMMMpyemMyio NoJib30BaTeNeM BEHTUbHYIO MaTpuuy (152),
coaepxaluyto:

o yKa3aHHOEe MHOXeCTBO KoaekoB (120), BbINOSHEHHbIX C
BO3MOXHOCTbIO AE€KOAMPOBAHUSA YKa3aHHbIX curHanos (202) nornyeckoro
ypoBHS TTL B noTtokn (201) cTaHaapTM30BaHHbIX AAHHbIX,

o MynbTunnaekcop (153), BbINOAHEHHbIN C BO3MOXHOCTbIO Bbi6Opa
OAHOr0 U3 yKa3aHHbIX KoaekoB (120) B 3aBUCMMOCTU OT YKA3aHHOM
3anpoweHHon KoHdpurypaumum (300), u

o 6510k (154) dunbTpaumm n MapwpyTnsaunm MHPOPMALMOHHbIX
COO6LLUEHUN, BbIMOMIHEHHbIN C BO3MOXHOCTbIO punbTpaunm notokos (201)

CTaHAAapPTU30BAHHbLIX AAdHHbIX.

8. Yctponcteo (100) no no60My M3 NpeablayLwmx nyHKTOB, B KOTOPOM
yKa3aHHbIM Mmoaynb (103) 06paboTKu A0NONHUTENLHO BbINOJIHEH C
BO3MOXHOCTbIO UCMOJIHEHUSA OAHOI0 UM 60s1ee N3 ykKasaHHbIX OAHOIro Uamn

6onee npasun (400) 06paboTkM Ha yYKa3aHHbIX AaHHbIX (10) U3 yKa3aHHbIX
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noTokosB (201) cTaHAAPTU30BaHHbLIX AaHHbIX, TEM CaMbiM aHaANAU3UPYH
yKa3aHHble AaHHble (10), coaepxawmecsa B yKa3daHHbIX UHPOPMALMOHHbIX

coobweHunax (200).

9. YctponcTteo (100) no no60My M3 npeablaywmx nyHKTOB, KOTOpoe
AononHutenbHo coaepxut GSM-moaynb (105) u/nnum Ethernet-nopt (106),
n/vnn 6ecnposogHon nepeaatumk (107), npnueM ykasaHHbin moaynb (103)
06paboTKN AONONHUTENIBHO BbINOJIHEH C BO3MOXHOCTLIO OTNPAaBKM yKa3aHHbIX
AaHHbIX (10) nocpeacTtsoM ykasaHHoro GSM-moayna (105) n/nnmn ykasaHHoro
Ethernet-nopta (106), n/nnun ykasaHHoro 6ecnpoBoAHOro npmeMonepeaaTymka
(107).

10. Yctponcteo (100) no nob6oMy U3 NpeabiayLwmx NyHKTOB, KOTOpOE
AoONoNHUTENLHO coaepxnt GPS-moaynb (108), BLINOAHEHHbIN C BO3MOXHOCTbLIO
reHepnpoBaHusa nHgpopmaumm (500) 0 MECTONONOXKEHUU, U B KOTOPOM MOAYJb
(103) 06paboTKN AOMOAHUTENIBHO BbINOJIHEH C BO3MOXHOCTbI CBA3bIBAHUS
yKasaHHon uHdopmaumm (500) 0 MecTononoXxeHmn ¢ ykazaHHbIMU AaHHbIMU
(10).

11. Y3en, BbINOJIHEHHbIA C BO3MOXHOCTbIO 06paboTkn aaHHbIX (10),
coAaepxalmxcs B MHpOpMauMoHHbIX coobleHunsax (200), nepeaaBaeMbiX Mo
wuHam (20) nepenayumn coobLeHNn NOABUXHOIMO COCTaBa, NPU 3TOM YKa3aHHbIN
y3en coaepxut yctponctso (100) no nn. 1-10 n AONONHUTENBHO COAEPXUT
WKHbl (20) nepepayun CoobLEHU, COOTBETCTBYOLWMNE CNEAYIOLWLNM TPEM
dU3NUYECKUM CNIOAM:

- RS232,

- RS485,

- CAN.

12. Cwuctema (1), coaepxawasn yctponctso (100) no nn. 4-10, n npu
35TOM yKa3aHHasa cuctema (1) AONOSHUTENBbHO COAEPXUT YAANEHHbIN peaakTop

(30) npaBua, BbINOAHEHHbLIN C BO3MOXHOCTbIO reHEPUPOBaHNS yAaNeHHON
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3anpoweHHon kKoHpurypaummn (300), npuyeM ykazaHHoe ycTtpouncteo (100)
(PYHKUMOHAIBHO COEAUHEHO C YKa3aHHbIM yaaneHHbIM peaakTtopom (30) npasun

nocpeacTBOM ykKa3aHHOro npneMHuka (104) yaaneHHON KOHPUrypauuu.

13. Cwuctema (1) no n. 12, B KOTOPOW YKa3aHHbIA yAAaNEHHbIA peaakTop
(30) npasun coaepxuTt nitepdenc (31) nonb3oBatena Ana reHepMpoBaHUs
npaswun, obecneymsarowmim ogHOMY nnum 6onee nonb3oBartenam (2)
BO3MOXHOCTb FreHepUpOBaHMSA YKa3aHHOro ogHoro unm 6onee npasun (400)

obpaboTku.

14. Cwuctema (1) non. 12 unm 13, KoTOpas AOMNOJIHUTENbHO COAEPXUT
OAWH UnKn 6onee BbIHOCHbLIX Moaynen (40) NoAydYEHUS U OAHY UAK bonee NNHUN
(50) cBsA3n, U B KOTOPOW:
- KaXAbl yKa3aHHbIM BBIHOCHON MoAy b (40) NONyYEeHNS COAEPXUT:
BbIHOCHOW YHUBEpCanbHbIN MHTepdenc (41) BBoAa, BbIMOJIHEHHbIN C
BO3MOXHOCTbI NMpueMa BbIHOCHbIX MH(POPMaLNOHHbIX coobuweHunn (203),

COOTBETCTBYWOLWNX CneayrowmMMm TpeEM (bVI3VI‘-I€CKVIM CNnosmMm:

. RS232,
. RS485,
. CAN,

oT wuH (20) nepeaayn coobLWEHNIN, NP 3TOM YKa3aHHbIe
BbIHOCHbIEe MH(OPMALUMOHHbIEe coobweHna (203) coaepxaT BbIHOCHbIE
AaHHble (11),

BbLIHOCHOM 610K (42) cTaHAapTU3auuun, BbINOJHEHHbIN C
BO3MOXHOCTbI AEKOAMPOBAHUSA, B 3aBUCUMOCTU OT yAaneHHOMN
3anpoweHHon KoHpurypaumm (300), yKasaHHbIX BbIHOCHbIX
MH(OPMALUMOHHBIX coobueHun (203) B noToku (204) cTaHAAPTU30BAHHbIX
BbIHOCHbIX AaHHbIX, CoAepXalwme yKa3aHHble BbIHOCHbIE AaHHble (11),
- yKa3aHHbIn moaynb (103) 06paboTkM B yKa3aHHOM YCTPOMUCTBE

(100) AONO/IHUTENBbHO BbIMNOJIHEH C BO3MOXHOCTBIO KOH(UIypupoBaHus, no
yKa3aHHOM oaHOM unn 6onee nuHuam (50) cBA3K, KaXAOro ykKasaHHOro

BbIHOCHOrO 6510Ka (42) cTaHAapTM3aunmM B 3aBUCUMOCTU OT YKa3aHHOM
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yAaneHHOW 3anpoLweHHon KoHpurypauun (300), Tak UTO KaXAbl YKa3aHHbIN
610K (42) cTaHaapTM3aumm NPpUHUMAET BbIHOCHbIE UH(POPMALMOHHbIE
coobuweHnsa (203) OoT yka3aHHOro COOTBETCTBYHOLWLEr0 BbIHOCHOIO
YHUBEpCanbHOro nHtepdenca (41) seoga B 3aBMCUMOCTU OT YKa3aHHOM
noa6opku (301) n3 oaHon nnun 6onee wuH (20) nepeaaydn CoobLEHUN,

- KaXAbl yKa3aHHbIN BBIHOCHON Moayab (40) nonyyeHuns
AOMONHUTENBbHO BbIMNOMIHEH C BO3MOXHOCTbI NoAayYun yKa3aHHbIX NoTokos (204)
CTaHAAPTU30BaHHbIX BbIHOCHbLIX AAHHbIX, COAEPXALWNX YKa3aHHbl€ BbIHOCHbIE
AaHHble (10),B yka3aHHbIn Moayb (103) 06paboTkM B yKa3aHHOM YCTPONCTBE
(100) nocpeacCTBOM yKasaHHOM oaHOMN unn 6onee nuHun (50) ceasn,

- yKa3aHHbIn moaynb (103) 06paboTKM B yKa3aHHOM yCTPOMUCTBE
(100) AONOJIHNTENBHO BbINOJIHEH C BO3MOXHOCTbLIO MPMEMa YKa3aHHbIX NOTOKOB
(204) cTaHAapTM30BaAHHbIX BbIHOCHbIX AAHHbIX OT YKa3aHHbIX BbIHOCHbIX
moaynen (40) nonyvyeHus, u

- yKa3aHHbIn moaynb (103) 06paboTKM B yKa3aHHOM YCTPOMUCTBE
(100) AONOJIHUTENBLHO BbIMNOJIHEH C BO3MOXHOCTBIO 06pabOoTKN yKa3aHHbIX
BbIHOCHbIX AaHHbIX (11) nyTemM npuMeHeHna oAHOro uau 6osee U3 ykasaHHbIX
oaHoro nnun 6onee npaswn (400) 06paboTKM K YKa3aHHbIM BbIHOCHbLIM AAHHbIM
(11) 3 ykasaHHbIX NoTokoB (204) cTaHAAPTU30BAHHbIX BbIHOCHLIX AAHHbIX B

3aBUCUMOCTU OT YKA3aHHOM yAaNieHHOM 3anpoweHHoOn kKoHpurypauum (300).

15. Cnocob6 o06paboTku aaHHbIX (10), coaepxawmxcs B
MHPOPMaLUMOHHbIX coobueHnax (200), nepeaasaeMbix nNo wunHam (20)
nepeaayvn CoobLLEHNN NOABUXHOIMO COCTaBa, BKAKYAKLWMNA cneayowme 3Tanbl:

- npueMm, Ha YHMBEpCanbHOM nHTepdence seoaa, MHHOPMALMOHHBIX

coobweHun (200), COOTBETCTBYOLNX CNEAYIOWNM TPeM PUNYECKUM CNIOSAM:

o RS232,
o RS485,
o CAN,

OT wuH (20) nepeaayn COO6LEHNI, NPU 3TOM YKa3aHHble

MHPOpMaLUnOoHHbIe coobleHunsa (200) coaepxaT paHHblie (10),
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- npueM yaaneHHoOW 3anpoLweHHOn KoHdurypauum (300),
copepxaten ogHo unmn 6onee npasun (400) o6paboTky,

- AeKoaAnpoBaHue, B 3aBMCUMOCTU OT YKa3aHHOMN yaaleHHOMN
3anpoweHHon kKoHpurypaumm (300), ykasaHHbIX MHHOPMaALNOHHBLIX COOb6LLEHNN
(200) B noTokm (201) cTaHAAPTU30BaHHbLIX AaHHbIX, coAaepXawme yKa3aHHble
AaHHble (10), n

- 06paboTKy yKa3aHHbIX AaHHbIX (10) NnyTeM NpUMEHEeHUs 04HOro uUnu
6onee 13 ykasaHHbIX ogHOro nnu 6onee npasun (400) 06paboTKM K YKa3aHHbIM
AaHHbIM (10) 13 ykasaHHbIX NoTokoB (201) CTaHAAPTU30BAHHbLIX AAHHbIX B

3aBMCMMOCTU OT YKa3aHHOM yaaneHHOM 3anpoweHHON KoHdurypauum (300).
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lMpuem, Ha yHuBepcanbHoMm uHTepdence 101 BBoaa, nHopmaumnoHHbix coobuieHuin 200,
COOTBETCTBYIOLLMX CrieayroLmum Tpem pmsndeckum cnosim: RS232; RS485; CAN,
OT WuH 20 nepegayun coobLUEHWI, NPU ITOM
UHdopMauunoHHble coobieHnsa 200 coaepxaT AaHHble 10

Y
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Mpuem yganeHHon 3anpowueHHon KoHdpurypaumm 300, cogepxaluen
onHo unu 6onee npasun 400 o6paboTkn

Y

903—__|

[exoonpoBaHue, B 3aBUCMMOCTU OT yKa3aHHOW 3anpolueHHon KoHdurypaumn 300,
yKasaHHbIX MHOPMaLMOHHbLIX cooblueHnin 200 B noToku 201
CTaHAApPTU30BaHHbIX AaHHbIX, cogepXawme aaHHble 10

A 4

(D6paboTka ykasaHHbIX AaHHbIX 10 nyTem npumMeHeHust ogHoro uny 6onee ykasaHHbix npasun 400
06paboTku K yKazaHHbIM AaHHbIM 10 B yKa3aHHbIX noTtokax 201 ctaHaapTU30BaHHbIX AaHHbIX
B 3aBMCUMOCTM OT YKa3aHHOW yaaneHHOW 3anpoLleHHon koHdurypauuu 300

dur, 7
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