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KABEJIbHAA CBOPKA A4 OCYWECTBAEHNA AOCTYNA K AJAHHBIM
OT NOJIEBOW LWWMHbI B MOABMXHOM COCTABE

O6bnactb TEXHUKU

[01] HacTtosuwee usobpereHne B o6LWEM OTHOCUTCSA K yAaNE€HHbIM U
6€30TKa3HbIM  OTC/AEXWBAHUID WU  AUATHOCTUKE  XENEe3HOAOPOXKHOro

o6opyp,OBava M KOMMNOHEHTOB Ha 6opTy noaABUXHOIO CoCtaBa.

YpOBEHb TEXHUKMN

[02] Xene3Has popora wurpaeT Ba)XXHYKW poNb B CO34aHUM
3KONIOTUYECKN YCTOMUMBOro 6yayuiero ansg nepeBO30K MO BCEMY MUpy.
XKenesHopopoXHbIM  TpaHCNoOpT  MOXeT cnocobcrBoBaTtb 6Hopbbe ¢
KJIMMAaTUYECKUMN U3MEHEHUSMU U  AOPOXHbIMM npobkamu, CO34aHUIO
9KOHOMMYECKOro pocTa CTpaHbl, BHOCUMTb BKNag B (pe-)nHAyCTpuannisaumto
3TOW CTpaHbl, a Takxe obecneynBaTtb MOOGUNBHOCTL rpaxpaH. B
XEeNe3HOAOPOXHbIX M  TPaHCNOPTHbIX CUCTEMAX MNOABUXHOW COCTaB
ABNIAETCA BAXHEWLINM 3/1EMEHTOM, HO TaKXe ABNAETCA OA4HMM U3 Hanbonee
CNOXHbIX. TepMuUH  "nOoABUMXHOM  CcoCTaB" OTHOCUTCA K  nwbomy
TPAHCNOPTHOMY CpPeACTBY, KOTOpPOE MepeMeLLaeTCcs No XeNe3HOW Aopore.
OH 06bl4HO COAEpPXMUT KaK CaMOXO4Hble, TaKk WU HeCaMOXoAHble
TPAHCNOPTHbIE CPeACTBa, TaKWe KaK JIOKOMOTMBbI, >XENe3HOAOPOXHbIE
BaroHbl, MACCa>XUpCKNe BaroHbl U TOBapHble BaroHbl. Bce oTHoCAwWMecCs K
6e3onacHOCTN (YHKLMOHANBLHOCTU MNOABUXHOIMO COCTaBa OT MPOYHOCTU U
M3HOCOCTOMKOCTM  XOAOBOW  4yacTu, NpuBOAOB, TOPMO30B, CUCTEM
ynpaBAE€HUS N PEryJiMpoBKNU U A0 MPOTUBOMOXAPHOW 3aWUTbl U TEXHUKU
rmrueHbl n 6e30nacHOCTU TpyAa, AOJKHbI Bcerga O6biTb B MOJIHOCTBIO

paboyeM COCTOSAHUMN.

[03] B HacToslwee BpeMsa perynasapHo MJaHUPYIOT OTCAEXUuBaHue

(PYHKLMOHUPOBAHUS XENEe3HOA0POXHOro 060pynoBaHMS U KOMMOHEHTOB
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NOABUXHOIMO cocCTtaBa paa obHapyXeHusa u/uam  nNpeaBoOCXULLEHUSA
BO3MOXHOM HEeNncnpaBHOW paboTbl n/vmnun OTKa3sa Kaxporo
XEeNne3HO40POXHOIo obopypoBaHus nnu KOMMOHEHTA. Kaxayto
HENCNPaBHOCTb, MNOJIOMKY WM OTKa3 KaXaoro >Xenes3HoA0pOXHOro
obopynoBaHua  WMANW  KOMMNOHEHTa MWHAUBUAYANbHO U HE3aBUCUMO
obHapy>xuBaeT, HanpuMmep, paboTHUK NOABUXHOIO coctaBa Ha 60OpPTy 3TOro
NOABUXHOIO cocTtaBa. Kaxabin pa3 npn obHapy>XeHUM HEMCNPaBHOCTU UK
cepvum HeucnpaBHOCTEN NOABMXHOW COCTaB HanpaBnseTca B UexX [N
yrnybaeHHoMW  NpoBEepKM M AMATHOCTUKKM, @ TaKXe  peMOHTA.
CnepoBaTenbHO, OTCAEXWBaAHWUE W/MNN ANArHOCTUKA (PYHKUMOHUPOBAHMUSA
pacnofoXeHHbIX Ha 60pTy XenesHoaopoxHoro obopyaoBaHua U
KOMMNOHEHTOB NOABUXHOIO coctaBa  TpebyeT  BpPEMEHHOro, HO
nepuoanyeckn noBTOpAKWEroca o06e34BMXMBAHMA 3TOM0 MNOABUXHOMO
CoCTaBa Ha NpoOTAXEeHWU Bcero ropa. lNpusneyeHne NOABUXHOIMO CoCTaBa
ANA AWArHOCTMKW W pPEMOHTA YBEJIMMMBAET €ro BpeMs NpoCTod, 4TO
ABASAETCA OYEHb HEeY[00OHbIM B KOHTEKCTE YNpaB/ieHUA XEeNe3HOL0POXHbIM

napKom.

[04] Ewe opHa npobnema ynpaBseHUSA XeNne3HOAOPOXHbIM MapKOM
COCTOMT B TOM, 4TO OMepaTtopbl M PEMOHTHUKW CTalKUBAKTCA CO
CNOXHOCTAMU, OTHOCAWMMUCA K OFpOMHOMY O06BEMY JAAHHbIX: KaXAblA
JIOKOMOTUB WJIN XKENe3HOAO0POXHbIN BaroH COAEPXUT pasiMyHbii Habop
pPacrnoNoXeHHbIX Ha 60pTy YCTPOWCTB, KaxXXAo€ M3 KOTOPbIX MOXET OblTb
COBMECTMMO C pas3/In4YHbIMM NpPOTOKONAMU O6MEeHa p[aHHbIMKM NONEBOW
LWWWHbI, pa3paboTaHHbIMKM ANA XENe3HOAOPOXHOro napka, Hanpumep, C
NMPOTOKOJIOM Multifunction Vehicle Bus (MHOrodyHKUMOHaNbHad
TPAHCNOPTHAA WWHA), TaKXe Ha3blBa€MbiM MpPOTOKOAOM MVB, wunau
npotokonoMm Factory Instrumentation Protocol, Takxe Ha3blBaeMbIiM
npotokonom FIP, mnn npotokonom Profibus, nan npotokonom Controller
Area Network (ceTb KOHTPOANEPOB), TaKXe Ha3blBA€MbIM MNPOTOKOJIOM
CAN. Kpome TOro, atotr Habop pacnosioXXeHHbIX Ha 60pTy YCTPOUCTB

N3MEHAeTCs OT OAHOr0 JIOKOMOTMBA WAW BaroHa K gpyromy. Hanpumep,
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nokomotne Prima oT kKomnaHum Alstom copepxut wuHy Factory
Instrumentation  Protocol, Takxe  Ha3biBaemMyw  wuHOM FIP m
aKKYMynATOpHYO0 6aTtapeto, Toraa Kak nokomotms Euro4000 oT KoMnaHuu
Stadler COAEpPXUT ABuratenb EMD (Electro-Motive Diesel),

aKKyMynaTopHyto 6atapeto, EM 2000 1 TONAMBHbLIA AaTYUK.

[05] CnepoBaTenbHO, B HacTosAWwee BpeMSA NpuU OCYLWECTBIEHUM
AOCTyNna K AAHHbLIM OT MOABMXHOMO COCTaBa OCTAETCA HEeCKONbKO npobnem.
Ona BbINONHEHWUA TEKyLl,ero peMoHTa MNOABMXHOIO cocTtaBa onepaTopbl U
PEMOHTHWUKW  MoONaralwTCa Ha  MHOXeCTBO  AunarHoctuyeckux  [K
(NnepcoHanbHbIX KOMMNbLIOTEPOB), @ TaKXe Ha NpUCYTCTBME 3KCNEepTOoB.
Kaxabii anarHoctnyecknin MK cogepxumMT 3KCNepTHble 3HAHUA U BbINOJIHEH
C BO3MOXHOCTbK OTCAEeXMBaHUA W [AWMArHOCTUKU O[HOMO0 KOMMOHEHTA,
pPacnonoXeHHOro Ha 60pTy JIOKOMOTMBA WMAWN XENe3HOAOPOXHOro BaroHa.
ApyrumMn cnosamu, KaxaomMy Tuny KOMMOOHEHTa B JIOKOMOTUBE WM
XXEeNe3HOLO0POXHOM BaroHe COOTBETCTBYET Ppas/InyHbIM AMArHOCTUYECKUN
MNK. 2T0 yBennymeaeT CNOXHOCTb OCYLW,ECTBAEHUA A0CTyNna K AAHHbIM OT
YCTPOWUCTB, PacnofiOXeHHbIX Ha 60pTy noaBMXHOro cocrtasa. Kpome T0Oro,
3TO MPUBOAUT K CO34AHUK JIOKaJNbHbIX M HEenoJHbIX 6a3 AaHHbIX Ha
KaxgoMm auarHoctudyeckom MK, koTopbie TpebylT nocneaywowero
9KCNOPTUPOBAHUA BPYUHYI OonepaTtopaMu M PEMOHTHWKAMU, Hanpumep, C
nomowbo dnew-Hakonutenen USB, n 1.4. COOTBETCTBEHHO, NOAPOOHbIE U
HaAeXHble 3HaHMA O COCTOSSHUM JIOKOMOTMBA WKW XENEe3HOAOPOXKHOro
BaroHa B NepPBOM MHCTAHUWUWN HE ABASAKTCA LUMPOKO paCnpOCTPAHEHHbIMU U
He MOryT COBMECTHO MuCnonb3oBaTbCA. CnepoBaTenbHO, OCYLLECTB/IEHUE
AOCTyna K [AaHHbIM OT MOABMXHOIMO coctaBa He wumeeT 605bWONO
NPAKTUYECKOro 3HayeHuss W O06blMHO NPOUCXOAUT CJIUMLWIKOM MNO3A4HO.
PazymeeTcs, BMeLaTenbCTBO 3KCNepTa ANA ANAarHOCTUKWU NPUYUHbI OTKa3a
KOMMNOHEHTa MJlaHMPYEeTCA Mnocae TOoro, Kak 3TOT OTKa3 YyXe npousoLwen.
JTO HEeCcOBMeCTMMO C peanum3aunen B peasibHOM BpPEMEHW NOALEPKKM

BOAUTENA IOKOMOTUBA UJIN XENE3HOAO0POXHOIM0 BaroHa.
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[06] B HacTtoslwee BpeMSA OCyuwecTBlEeHWe p[oCTyna K AaHHbIM OT
NOABUXXHOIO COCTaBa AOMOJMIHUTENbHO Bbl3blBAET OMNACEHME OTHOCUTENbHO
6e3onacHoCcTU. BcA cuctema, copepikawas NOABUXHOW COCTaB, AOJIXKHA
BbIMONHATL TpeboBaHUA TexHukn 6e30MacHOCTM B COOTBETCTBMM KaK C
HauMOHaNIbHbIMU, TaK U MEeXAYHApOAHbIMU CTaHAapTaMu W AUPEKTUBAMMU.
OnarHoctnuyeckne TK u  dnew-Hakonutenn USB, wncnonb3yemsbie
onepaTtopaMu M PEMOHTHMKAMU, OCYLLECTBAAIOT NPOHUKHOBEHNE B CUCTEMY
NOABUXXHOIMO COCTaBa W NpeacCTaBAAT yrposy ANAa €ero LenoCTHOCTMU.
Pa3zymeeTcs, 3anyCck nporpamMmHoro obecneuveHuns, pa3paboTaHHOro Ans
MCNbITAHMA W  AWArHOCTUKKM UCXoaHoro o6opypoBaHua B MNOABUXHOM
coCTaBe MOXeT BO3BpallaTb B MUCXOAHOE COCTOAHME KOHdurypauum
noaesou lUMHbI, C  KOTOpOM coeauHeHO 3T0  obopypoBaHue.
CnepoBaTenbHO, CyWECTBYET PUCK TOro, UYTO OCYyLLeCTBAeHue [0CTyna K
AAHHbIM OT MNOABWXHOIO CcoCTaBa NoABEprHeT OnacHoCTM 6e30MacHOCTb

JTIOKOMOTUBA UIN XKENE3HOAOPOXKHOI0 BaroHa.

[07] 3apaya HacrtosAwero wu3obpeTeHus COCTOUT B MNpennoXeHun
kabenbHon cbopkKn, KOTOpas nNpeofosnieBaeT MNpUBEAEHHbIE BbllWwe
HEe[OCTaTKM CYLEeCTBYWNX peweHuin. B 4acTHOCTUM, 3ajada COCTOUT B
npepnoxeHun kabenbHon cbopku, KoTopasa obecneuynmBaeT BO3MOXHOCTb
ocyliecTBneHns 6e30nacHoOro AoCTyna K AaHHbIM OT NMOABUXHOIMO COCTaBa
ONS  YOANEHHOro OTC/AEXWUBAHUA W  ANArHOCTUKN  (DYHKLUOHUPOBAHUS
obopyaoBaHMs, pacrnosioXXEHHOro Ha 60pTy NOABMXHOrNO COCTaBa, TeM

CaMblM MUHUMU3UNPYA BpeEMA NMPOCTOA NOABUXHOIO COCTaBa.

PackpblTUe CyLHOCTM U306peTeHuns

[08] B cooTBeTCTBMM C NEPBbLIM AaCNEKTOM HacTosAwero niobpereHuns
N3/10XXEHHbIE BbllLE 334a4n peannsylTcsa NoCcpeacTsoM KabenbHOW cO60pKU
Ana  CcHabxeHua cucteMmbl cbopa [AaHHbIX COOOWEHUAMM  [AHHbIX,
NPOXOAALWMMN MO NONEBON LUMHE MOABUXHOIO COCTaBa, NnpuyeM KabenbHas

cbopka conepxuT:
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- npocnywuBaTeNb AAHHbIX, BbIMOJIHEHHbIW C BO3MOXHOCTbIO
NPOCAYLUNBAHNA COOOLWEHNA AaHHbIX, MPOXOAALWMNX MO MNOJIEBON LIUHE;

- nepepaTyuk AaHHbIX, BbINOJHEHHbIA C BO3MOXHOCTbIO Nepepadu
COOOLLEHMIN fAHHBLIX B CMCTEMY COOpa AaHHbIX; U

- UN3ONAUNOHHbLIA  MOAYJNb, BbIMNOJIHEHHLIW C  BO3MOXHOCTbIO
9NEeKTPUYEeCKoOn wu3onaunum nepepgaTtynka AaHHbIX OT nNpocaylwmnBaTens
AAHHbLIX M OT nMONAEBOW LWWUHbI, 4YTO obecneuynmBaeT 3NEKTPUUYECKYIO
N3009uMNK CUCcTeMbl Cbopa faHHbIX OT NOJIEBON WWHbI TAKUM 06pa3oM, 4To
cuctema cbopa AaHHbIX OrpaHWYeHa M30AAUMOHHbLIM MOAYNEM TOJSIbKO AN

NpOCAYWNBAHUA COOOLWLEHNI AAHHBIX, NPOXOAALLMX MO NOJIEBON LWINHE.

[09] KabenbHasa cb6opka B COOTBETCTBMM C HACTOALWMM n3obpeteHnem
pacnonoxeHa Mexay OAHUM nnu bonee XEeNe3HO40POXHbIM
obopyaoBaHMeM UMAM  KOMMOHEHTaMW, pacnonoXeHHbIMM Ha 6opTy
NOABUXHOIO CocTaea, U cucrtemon cbopa AaHHbIX, TAKXKe PacnoslOXEHHON
Ha 60pTy NOABMXHOIO cocTtaBa. [pyrumu cnosamum, KabenbHasa c6opka
noMeweHa Ha 60pT NOABMXHOMO CoCTaBa Mexay OAHUM wunn 6onee
YCTPONCTB, pacnosioXXeHHbIX Ha 60opTy noespa, n noes3aoM Ans Toro, Ytobbl
CKPbITHO MNpoCAywuBaTb COObWEHMA, npoxoasawme no nojeBOW LIUUHE,
coeuHALWEN MHOXECTBO YCTPONCTB C NOABUXHbLIM COCTAaBOM. YCTaHOBKA
kabenbHon cHOpkM Ha O6OpPTY NOABUXHOIO COCTaBa SABASAETCS NPOCTOM,
NOCKOJIbKY OHa COAEPXWUT COoeAUHUTENb, KOTOPbIA MPOCTO AO/XKEH ObiTb
NOAKJOYEH K MONEBON WMHE nnun ycTpouctey. lNpu kabenbHon cbopke B
COOTBETCTBMM C HACTOAWMM M306peTeHMeM HeT OrpaHMYyeHuMin no nonoce
NPONyCKaHUA MWAW MOHMXaKLWen AUCKPEeTU3auMu AaHHbIX, a pa3Mepbl
coeauHuTena kKabenbHon CcOHOpPKM NOAAEPXUBAKTCA KOPOTKMMU AN
MUHUMU3ALUN BAMAHUA KabenbHOM COOpPKM Ha BpeMs pacnpoCcTpaHEeHUSA
coobuieHMn  paHHbIX. M30nAUMOHHBIA  MOAyNb  KabenbHOW  COOpKM
dN1IeKTPUYECKN WU30NNpYeT nepefaTtymk [aHHbIX OT COOTBETCTBYIOLLErO
npocaywuneBaTena AaHHbIX W OT NOAEBOM WMUHbI. TakuMm o6pasom,
kabenbHaa cbopka B COOTBETCTBMM C HACTOAWMM un30bpeTeHnem

NONHOCTbKO MNMAaCCUMBHA B OTHOWEHWU LWUHbI U co6V|paeT SNEKTPOHHYIO
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KONni CcoobWweHnn paHHbIX, NpoxXoAaswmnx no noneson LWuHe, 6e3
BMELIaTeNbCTBa B COOOLWEHMA AaHHbIX, NepefaBaeMble No NOAEBON LUUHE.
Apyrumun cnosamn, kabenbHaa CcH6Opka B COOTBETCTBMM C HACTOALLMM
n3obpeteHnem cobupaer SNEKTPOHHYIO KOMNWKD COOOWEHUN AaHHbIX,
NPOXOAAWMX MO MOAEeBOW LWIWHE, HEWHTPY3MBHbIM crnocobom 6e3
BO34ENCTBUSA HA UCXOAHbIE COOBWEHMS AaHHbIX, Npoxoasawmne no noneBou
WnHe, u 6e3 BAMSAHUA Ha XapaKTepUCTUKNM wnu KOHdurypaumm camou
noneBon WKUHbI. 3aTeM kabenbHaa cbopka nepegaeT npoCiaywWwaHHbIe
coobLlleHna AaHHbIX B cuctemMy cbopa AaHHbIX, HanpuMmep, no
BbICOKOCKOPOCTHOMY KaHany nepeaadm AaHHbIX. Hanpumep,
BbICOKOCKOPOCTHOM KaHan nepepayvn AaHHbIX npeacrasnseTr cobon kKaHan
Ha ocHoBe uHTepdenca RS-485 co ckopocTbio nepepaunm 1,5 Mbéut/c.
AnbTepHaTnBHO, KabenbHaa cbopka nepepaeT npocnywaHHble coobueHns
AaHHbIX B cuctemy cbopa AaHHbIX 4yepe3d ceTb Ethernet. Cucrema cbopa
AaHHbIX He MOXEeT 3anucbiBaTb KOMaHAbl W/Mnn OoTNpaBAsaTb CoobuieHus
AaHHbIX NO MNONEBOW WMHe 4epe3 KabenbHyw cbopky. CneaoBaTenbHO,
kabenbHaa cbopka B COOTBETCTBUU C HACTOAWMM N30bpeTeHneM 3alumniiaeT
NOMEBYIO WMHY U NPUCOEOUHEHHOE XENe3HOAOpPOXHoe obopyaoBaHue, u
YCTPONCTBA OT MOTEHUMANbHbIX KOPOTKUX 3aMblKaHWN, MepeHanpsa)XXxeHun,
peBepCMpPOBaAHUS KOHTAKTOB W T.M., KOTOpble MOrnAnm O6bl BO3HMKATb Ha
CTOpOHEe cucteMbl cbopa AaHHbIX. KabenbHasa cb6opka Takxe COOTBETCTBYET
TpeboBaHuaM  TexHukn  6€e30MacHOCTM B COOTBETCTBUM  KaAK C

HauUWOHaNbHbIMU, TaK U MeXAYHaAPOAHbIMN CTaHAAPTaAMN N ANPEKTUBAMMU.

[10] ApyruMu cnoBaMu, U30NALNOHHbIA MOAYNb KabenbHOU COOpKKN B
COOTBETCTBMM C HaCcToAWMM n306peTeHneM nNpenaTcTByeT  3anucu
nepeaatynkoM AaHHbIX KOMaHA Ha MONEBYK LWWMHY W/uan OTApaBKYy WU
nepepadyy nepenatynkoM JAaHHbIX COOOLWEHWA [aHHbIX WAKM COObLWEeHUNn
noboro Apyroro Tuna Ha NONEBYK WKWHY. TaknMm 06pas3oM, U30NALNOHHbIN
MOAYNb KabenbHOW COOPKW B COOTBETCTBMM C HACTOAWMM MU30O6peTeHneM
NpenaTCcTByeT 3anuMcun CUCTEMON cbopa AaHHbIX KOMaHA Ha MONEBYIO LUNHY

n/man oTNpaBKy WU nepeaadvyy cucrtemonm cbopa pAaHHbIX COobLeHuns
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AAHHBIX WAK coobweHuin nwboro Apyroro Tuna Ha TMOJIEBYIO LUUHY.
KabenbHaa cbopka B COOTBETCTBMM C HACTOAWMM M30O6pETEHMEM TOJIbKO
nepexsaTbiBaeT COOOLWEHNa AaHHbIX, NpoxoAsawme no noseson wuHe, 6e3
NOMEXoBOro B3auUMOAENCTBUMA C MONEBOM WMHOW KU 6e3 Moaudukauuu
Kaknx-nnbo coobuweHnin AaHHbIX, KOTOopble O6blIM NepexBayeHbl, Wau
COOOLLEHMIN faHHbIX, NPOXOAAWMX MO NOJEBOW WKNHE. [pyrMumMun Cnosamm,
COOOLLEHMA  OaHHbIX, KOTOpble CUYUTLIBAOTCA C MNOJNIEBON  LUWHBbI
nocpeacrtsom kabenbHon CcO6OpKM B  COOTBETCTBMM C  HACTOALWMM
n306peTeHnemM, He OCYLLEeCTBASAIOT NOMEXOBOIr0 B3aMMOAENCTBMA C NONEBOW
IWWMHOM. TaknMm 06pa3oM, COXpaHSAETCA LEeNnoCTHOCTb COOOWEHUN AaHHbIX,
NpoXoAsWwmnX No noneBon WUHEe. WN30NAUUOHHBLIM MOAYNb KabenbHOMU
cbopkn B COOTBETCTBMM C HacToawmm wnsobpereHnem obecneumsaer
cucteme cbopa AaHHbIX BO3MOXHOCTb CUUTbIBAHWA COOBLLEHWUIN AAHHbIX,
NpoxXoAsWwmnXx no noneBon LWKUHe, 6e3 NnoMexoBOro B3aUMOAENCTBUA C
noneBon WUHON n 6e3 Moaudukaumm 3Tux coobweHnin gaHHbIX. Apyrumu
CNnoBaMu, M30NALUMOHHbLIN MOAYNb KabenbHOW CO6OpPKU B COOTBETCTBUU C
HacToawmm wn3obpeteHnem obecnedymBaer cucrteme cbopa [AaHHbIX
BO3MOXHOCTb MNpueMa CcoobWeHNnn p[aHHbIX OT NoJieBON WWUHbI 6e3
BMELaTeNbCTBa B COOOWEHNA AAHHbIX, NPOXOAAWMX MO NONEBON LWIUHE, U
6e3 moauduKkaumMn CoobLLEHNI AaHHbIX, NMPOXOAAWMX MO MOJIEBOW LUMNHE.
OpyrmMu  cnoBaMu, U3ONASAUMOHHBLIN MOAynb KabenbHOM CcO6OpKM B
COOTBETCTBMM C HacToAWMM mn3obpeteHnem obecneumBaeTr cucreme cbopa
AAHHbIX BO3MOXHOCTb OTCAEXWBAHMSA COOOWEHNMI AAHHBLIX OT MNONEBOMU
lWWKMHbI 6e3 BMewaTenbCTBa B COOOLWEHMA AaHHbIX, MPOXOoAAWUX MO
noneeson wuHe, n 6e3 mogudukaumm coobeHnim gaHHbIX, NPOXOAALWNX NO
noaeBon WuHe. ApyruMu cCnosamu, WU30AALMOHHLIN MOAYAb KabenbHOW
cbopkM B COOTBETCTBUM C HacToawmMm u3obpeTeHneMm obecneunsaer
cucteme cbopa p[aHHbIX BO3MOXHOCTb npuvemMa CoobWeHUn p[aHHbIX OT
noneBon WKHbI 6e3 BMewaTenbCTBa B COOOWEHUSA AAaHHbIX, NPOXOAALLMX
Nno NoNeBOW LWKHe, n 6e3 Mmoandurkaunumn coobwEeHNnn AaHHbIX, NPOXOAALLMX

no nonesow LinHe, npun 3TOM coobeHna aaHHbIX no-rnpexHemMy noxoadT
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Nno NONeBON LWKWHEe KakK coobuweHuns AaHHbLIX, HE WMEWWHNe B KayecCTBe

CBOEro MecTa Ha3HauyeHus cUcTemMy cbopa AaHHbIX.

[11] Takum o6pa3om, kabenbHas cbopka B COOTBETCTBUU C
HacToAwmMM un306peTeHMeM npenaTtcTeByeTr nwboMy HexenaTesibHOMY
BTOPXEHUIO B nonesyw wuHy. Hanpumep, kabenbHasa cbopka B
COOTBETCTBMM C HACTOAWMM wu3o0bpeTeHMeM npenartcTByer nwbomy
HeXxXenaTeNbHOMY XaKepCKOMY BMeLWaTenbCTBY B MNOAEBYK LWWUHY ANS
3annucu KoMaHg, wu/wnum nepepadn, n/vmam OoTNpaBKU COOBLLEHUN AAHHbIX
n/mnn coobweHnn nwboro Apyroro TMna no MoOJAEBOW LWUHE, KOTOopble
Mornn  6bl  noaBepraTb OMNACHOCTM  nNpaBuabHOE KU 6e3onacHoe
dyHKLUMOHNpOBaAHME TMOABMXHOIMO COCTaBa W Yyrpoxatb LEeNOCTHOCTH

NOABUXHOI0O COCTaBa U ero rpysa.

[12] KabenbHasa cbopka B COOTBETCTBMM C HACTOALWMM n3obpeteHnem
obecneynBaeT BO3MOXHOCTb ypaneHHOW U 6e30TKa3HOW ANAarHOCTUKU B
peajbHOM BpEMEHU COCTOSAHMA nNOABWXHOIMo0 coctaBa. B uacTHoCTH,
kabenbHaa cbopka B COOTBETCTBMM C HACTOAWMM un30b6peTeHnem
obecneuynBaeT BO3MOXHOCTb YAANEHHOr0 OTCAEXWBAHUA B peasibHOM
BpeMeHN (OYHKUMOHUPOBAHUA  XKENe3HOL4OPOXHOro o060pyaoBaHUSA MU
KOMMNOHEHTOB, PacnosioXXeHHbIX Ha 60pTy NOABUXHOIO COCTaBa, TakMX Kak,
HanpuMmep, CUCTeMa OTCAEXNBAHUA aKKYMYNATOPHOU 6aTapen NOKOMOTUBA,
n/mnn  cucrtemMa  OTCAEeXUuBaHuUS noALlWMNHUKA  NIOKOMOTUBA UM
XXENe3HOAOPOXHOr0 BaroHa, W/WMAM CUCTEMA KOHTPONSA AWArHOCTUKU M
ynpaBneHus noesaa, Takxe HasbiBaemaa CKAY, n/mnun cucrema yganeHHou
ANArHOCTUKM  ABUratens JOKOMOTMBA, W/MnM cucrtema yaaneHHoro
oTcnexunBaHua sHeprumn noesga v T.n. CoobweHna aaHHbIX, npoxoasawme
Nno noneBOW WWHe, coaepxaT WMHAOpPMaUUID, XapaKTepHyl p[ns craTtyca
oaHoro wunu 6onee YCTPOWCTB, COEOAWHEHHbIX C TMOJIEeBOW LINHOWN.
Bnarogapa kabenbHon cbopke oTCnexunBaHue (PYHKUUOHUPOBAHUSA
YCTPONCTB U/MAN ANArHOCTUKY COCTOSIHMSA YCTPOWUCTB, PAcnOJIOXEHHbIX Ha

60pTy MNOABWMXHOIO COCTaBa, BbLINOJIHAKT HEMNPEPbLIBHO MO BPEMEHU W,
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cnepoBaTtesibHO  MOrMYT  MCMONb30BaTb AN NOAAEPXKWU, Hanpumep,
BOAUTENSA JNIOKOMOTMBA B peajibHOM BpeMeHu. TakuMm o06pa3oM, TO4YHOEe
COCTOSIHME NOABUXHOIO COCTaBa MOXET OblTb OXapaKTepu30BaAHO CUCTEMOW
cbopa AaHHbIX, 1 cucrtemon ana cbopa AaHHbIX MOryT 6bITb OBHApPYXEHbI
KpaTKOBpPEMEHHble COob6bITUA, BO3HUKawWwMe Ha 60pTy NOABMXHOIO
coctaBa. CnepoBaTenbHO, WUcCNonb3oBaHne kKabenbHOM CcO6OpkM B
COOTBETCTBMM C HACTOAWMM n30b6peTeHueM MOXeT NoALEepPXUBATb
onepaTtopa u/Mnn TexHuka AN NpeaBOCXULLEHUS HepocCTaTKa MauM OoTKasa
OAHOro unn 6onee N3 yCTpomucTB, pacnosioXeHHbIX Ha 6opTy noe3aa, u/mnu
MOryT NOALEPXUBATb onepaTtopa WU/MAM TEeXHWKa ANnA AUAarHOCTUKWU 3TOro
HefoCTaTKa WAM oTkKasza. KpoMme Toro, NOCKOAbKy KabenbHasa cbopka B
COOTBETCTBMM C HACTOAWMM u3obpeTeHMeM npocaywmeaeT Mo noaeBoun
LUMHE, C KOTOpOM COeAMHEHO MHOXEeCTBO YCTPOWCTB, KabenbHasa cbopka
obecneunBaer cucrteme cbopa AaHHbIX BO3MOXHOCTb CTaTb OAHOWU
LeHTpanu3oBaHHON nnatdopmon nHTepHeTa Bewen (Internet Of Things), ¢
KOTOPOW MOryT 6biTb MPOBEPEHbI U OXapaKTepu3oBaHbl BCe 0bopyaoBaHue
N KOMMNOHEHTbl, COeAMHEHHbIE C NONEeBON WWHOW. DTa yHUduumnpoBaHHas
nnatopma obecneynmBaeT BO3MOXHOCTb UEHTpanuM3auuu, Hanpumep B
obnake, UCTOPUN OTCNEXMBAHUA U ONArHOCTUKW NOABWUXHOIMO COCTaBa MU
AenaeT paHHble OT MNOABMXXHOIMO COCTaBa, K KOTOPbIM OCYLWECTBASAETCS
AOCTYN, WKMPOKO AOCTYMNHbIMW 419 ONEepaTUBHOro nepcoHana u 3KCNepTos,
KOTOpble MOryT WMCNOAb30BaTb MNporpaMMHoe obecneyeHne ansa aHanusa

AAaHHbIX.

[13] KabenbHasa cbopka B COOTBETCTBMM C HACTOAWMNM n3obpeteHnem
AOMOJIHUTENBbHO COAEPXWUT WUCTOYHUK MNWUTAHUSA, KOTOPbIM COEAUHEH C
6/10KOM UCTOYHMKA NWUTaHUA, coaepKawmmca B cucrteme cbopa AaHHbIX.
NCTOYHMK nuTaHusa obecnevymBaeT 3HEpPrui AN npocnywmBaTens AaHHbIX
N nepepaTtymnka AaHHbIX KabenbHoW c6Opkn. Hanpumep, UCTOYHUK NUTAHUSA
NPUHMMAET 5 BONILT OT 6/10Ka NCTOYHNKA NUTAHUA CUCTEMBbI COOpa AAHHbIX.

ANbTEpHATUBHO, UCTOYHUK NUTAHUA KabenbHOW COOpPKM B COOTBETCTBUMU C



10

15

20

25

30

10

HaCToALLUNM VI306peTeHVIeM NMPUHUMAET >SHEPrnr OT KOMNbKTEPA WU

nnaHwerta, nnn tenedoHa, nan HoyTbyka, unum kiwda USB.

[14] KabenbHaga cbopka B COOTBETCTBMM C HACTOALWMM n3obpeteHnem
KOMMaKTHA U YAEPXUBAETCA B KOpNycCe, KOTOPbIN HE M3MEHAET umnenaHc
NONEBOM LWNHbLI B COOTBETCTBUWM CO cneuyundukauuen. ApyruMmu cnosamu,
kabenbHasa cbopka MHTErpupoBaHa B HeOGONbLIOW M KOMNAKTHbIA KOpNyC,
KOTOpPbIMW MPOCT A28 MOHTa)xa W COeAMHEeHMS C MNONEBOM LUMHOMN.
Hebonbwon dpopM-dakTop ABNSETCA CYyWECTBEHHbIM ANS NpeaoTBpaweHus

BJINAHNUA HaA NMONEBYIO LLNHY.

[15] TepMmuH "nogBuXHOM cocTtaB" OTHOCUTCA K  N0bomMy
TPaHCNOPTHOMY CPeAcCTBY, KOTOpOE MNEepeMeLLaeTca No Xene3HOoW [opore.
OH O06bIl4HO COAEepXUT KaK CaMOXOAHble, TaK W HecaMOXoAHble
TPaHCNOPTHbIE CpeacTBa, HanpuMep, oAWH wan bonee NOKOMOTUBOB, OAUH
nnun 6onee XenesHoLOPOXHbIX BArOHOB, OAWH UAN 6onee nacca>MpCKux
BAaroHoB M OAWMH uAM 6onee TOBapHbIX BAroHoB. [pyrMMu cnoBamu,
NOABUXHOW COCTaB COAEPXMUT MalIMHbI U BarOHbl, KOTOPbIE MCMNONb3YIOTCH
Ha XenesHown popore. ApyrumMuM cCnosBamMu, MNOABUXHOW COCTaB COAEPXKUT
O4HO wnnu 6onee KONECHbIX TPAHCMOPTHbIX CPEACTB, WCMNONb3yEeMbIX Ha
XXEeNne3Hon aopore, HanpuMep, oAUH nnn 6onee NOKOMOTUBOB, U/MNN OAWH
nnn 6onee nacCaXXMpCcKnx BaroHOB, WU/Man oAMH wnnn 6onee rpy3oBbiX

BaroHoB, n/vnn oanH unn 6onee TOPMO3HbIX BAroHOB U T.M.

[16] TMpocaywwuBaTenb A[aHHbIX B COOTBETCTBMM C HACTOAWMUM
n3obpeteHnem npeacraBnser cobon, Hanpumep, TpaHchopMmaTop, TaKOMU
Kak, HanpuMep, TpaHcdopmatop ALT4532M-201-TO01 oT koMmnaHuu TDK,
BbIMOJIHEHHbLIN C BO3MOXHOCTbIO npuema coobweHUin paHHbIX OT NONEBOMU
LWKHbI, Nnpeobpa3oBaHna 3TUX coobuweHnin B TTL-cMrHanel U NUTaAHUS Npwu
NOMOLWKN MCTOYHMKA NWUTaHuA. [llepepaTynukK AaHHLIX B COOTBETCTBUMMU C
HacToAwWwMM n3obpeteHneMm npeacrasnaetr cob6oin, Hanpumep, nepenaTyuk,

TAaKOMW Kak, HanpuMmep, nepegatiynk MAX485 or komnaHun MAXIM
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integrated, BbINONHEHHBIN C BO3MOXHOCTbIO npeobpas3oBaHua TTL-
CurHanos B auddepeHumanbHbie CUrHanbl, nepegadyun anddepeHumanbHbIX
CUrHaNoB, coAepXalwmnx coobweHnsa AaHHbIX, B cuctemy cbopa AaHHbIX U
NMATAHMA MPU MOMOLWM UCTOYHMKA MUTAHUA. ANbTEPHATUBHO, nepeaaTyuk

AAHHbIX KabenbHOU cbopku npeacrasnaet cobon moaynb LAN8720A.

[17] B cooTBeTCcTBMM C HeobA3aTeNbHbIM ACMEKTOM HACTOSALLEro
N306peTeHns U30AAUMOHHbIA  MOAYAb AOMNOAHUTENbHO BbINOAHEH C
BO3MOXHOCTbIO 3/IEKTPUYECKOW M30AAUMKM nepepaTynka AaHHbIX  OT
noAeBoOM LWKWHbI TaknMm o06pa3oM, 4YTO 3TOT WU3OAALMOHHBLIA MOAY/b
NpenaTCcTByeT nepepaye nepefatynkoMm AaHHbIX COOBLLEHWA HA MONEBYHO
LWMHY, YTO NPEenaTCTBYET nepepadye CUCTEMON cbopa AaHHbIX COObLLEeHUnin

Ha MOJIEBYIO LUNHY.

[18] B cooTBeTCcTBMM C HeobA3aTeNbHbIM ACMEKTOM HACTOALLEro
n3o6bpeteHna nonesas WnHa npeacrapngaer cobom MHOMOMYHKLUMOHANbHY O
TpaHCnopTHYK wWwuHy (Multifunction Vehicle Bus) wu/uwuan TpaHCNOPTHYIO
WWNHY, coaepxXally OAUH U3 CNeayoWwmX NPOTOKONOB:

- Factory Instrumentation Protocol, nnu FIP, unn WorldFIP;

- Profibus;

- Profinet;

- LonWorks;

- Controller Area Network nnu CANopen;

- SAE ]1708;

- SAE J1708;

- MODBUS;

- MPOBOAHYK WUHY noe3ga wan WTB (Wire Train Bus, nposoaHas

LUMHa noe3na).

[19] lNMoneBasa wWMHa B COOTBETCTBMU C HACTOAWMM un3obpeteHuem
npeacragngaer cobon cUCTEMY NPOMbIWAEHHON CeTu ANa pacnpeneneHHoro

KOHTPO/NIA B peasibHOM BpeMeHu. [loneeBada WWHa coefuHAET MHOXECTBO
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WHCTPYMEHTOB, YCTPOWCTB, KOMMOHEHTOB W CWUCTEM, PACMOJIOXEHHbIX Ha
6opTy noe3ga. lonesasa wWuHa paboTaeT B CTPYKType CeTU, KoTopas
06bIYHO npepycMaTpuBaeT TUPAAHAHYIO, 3Be34006pa3Hy0, KOJNbLEBYIO,
BETBUCTYID W [APEBOBUAHYIO TOMONOrMIO ceTu. [lpexae KOMMbITEPI
coeaMHanM C  WUCNONb30BaHMEM  nNocnefoBaTeflbHbIX  COeAUHEHUMN,
Hanpumep, nNo CcraHpgapty RS-232, nocpeacTtBOM KOTOPOro MOryTt
OCYyW,eCcTBAATb CBA3b TONAbKO ABa YCTpoucTBa. [loneBas wwuHa Tpebyert
TONbKO OAHY TOYKY CBA3M HA YpPOBHE KOHTposnjsepa wn obecneuyusaer
BO3MOXHOCTb CO€AMHEHNA B OAHO M TO XXE& BpeMs MHOXeCTBa aHaNoroBbIX
N LNM@PPOBbLIX TOYEK, PACMoONIOXKEHHbIX Ha 6opTy noesga wau NOABUXHOIMO
cocTtaBa. IJTO YMEHblUaeT Kak AnnHy Tpebyemoro kabenda, Tak w
KOJINYECTBO TpebyeMbix kabenein. CHauvana cywecrsoBana
nepsoHayanobHas ¢dopma craHgapta M3K 61158 ana noneBon WWUHBLI C
BOCEMbID HabopaMum pasnuUHbIX NPOTOKONOB, Ha3blBaeMbliX "Tunamu", HO
BNOCNEACTBUM 3TW TUMbl MOAEBOW LWWUHbLI OblAN  peopraHM3oBaHbl B
ceMencrBea KOMMYHMKAUMOHHbLIX npodunen, Takxke HasbiBaeMblx CPF

(Communication Profile Families), Hanpumep Profibus.

[20] CeTb noe3gHON CBA3M, Takxe HasbiBaemaa TCN (Train
Communication Network, ceTb noespgHon cBA3KM), npeacraBnsaer cobomn
nepapxmyecKkyro KOMO6MHaUMIO ABYX MOJIEBbLIX LWKWH ANA Nepepavyun AaHHbIX
BHYTpu noe3aoB. OHa COAEpPXUT MHOMO(PYHKUMOHANbHYK TPAHCMOPTHYHO
lUMHY, TakXxe HasbiBaemyww MVB  (Multifunction Vehicle Bus,
MHOFO(PYHKLUNOHANbHAsA  TpaHCNOpTHas lnHa), BHYTpMU Kaxaoro
TPAHCNOPTHOIO CpeACcTBa M NMPOBOAHYIO WMHY Noe3aa, TakXke Ha3blBaeMyto
WTB (Wire Train Bus, npoBogHasa wWwWuHa noe3ga) AN COeAUHEHUs

Pa3/INYHbIX XENE3HOAOPO>XXHbIX BArOHOB.

[21] lMposoaHas wuHa noe3pa uanm WTB 6bina paspaboTaHa ans
MeXAYHAPOAHbIX NacCaXMpCcKkux noes3foB C n3MeHseMblM coctaBoM. Cpepa
conepXuUT AybauMpOBaHHYK 3JKPaHMPOBaAHHYK BUTYK napy Kabenen,

KOTOpas npoxXoauT MexAay TPaHCNOpTHbIMM cpeacTtBamMu B Kabene
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ctraHgapTta UIC (International Union of Railways, MexayHapoAHbIn COlO3
xenesHoblx gopor, MOCXKA). CoeauHuTenb Mexay TPAHCAOPTHbLIMMU
cpeacrtsamm  npepcrasnser cobon 18-nontwocHbin  coeguHutenb UIC.
CraHpapTHbln coeguHuTens ana WTB y3noB npeacrtasnser cobon 9-
wrbipeBon coeauHuTenb DIN. dusnyeckunii ypoBeHb MCMONAb3YET YPOBHMU
RS-485 | npum ckopoctu 1 M6ut/c. KoaumpoBaHue WUCMNONb3yeT KOA
MaHuectep II u npotokon kagpa HDLC ¢ Hagnexawum CMUMMETpUpoOBaHNEM
HanpsXXeHnn p[na  WUCKAKYEHUS COCTaBnAAWENn MNOCTOAHHOIO TOKa B
TpaHCcdopMaTopax ranbBaHMYECKON pa3Ba3ku. [lekoaep koaa MaHuectep
IT ucnonb3yeT as0BY/KBAAPATYPHY AEMOAYAALUID 3@ UCKAKOYEHUEM
RS-485, koTtopbin paboTtaeT C nepexonoM 4epe3 HOJNb CETEeBOro
HanpsXeHns, YTO B CaMbIX XYALWKUX YCNoBUAX obecrneynBaeT BO3MOXHOCTb
oxeaTa 750 M, koraa ob6opyaoBaHbl TOJbBKO ABa KpaWHWUX TPaHCMOPTHbIX
cpeacTBa, Kak 3TO OblBaeT B C/AyvYae C MHOXECTBEHHOW TAron Aansd
TOBapHbIX Noe3[0B. YHUKanbHoe cBouctBo WTB COCTOUT BO BBEAEHUWN B
aKCnsyaTauuo noesaa, B KOTOPOM BHOBb NPUCOEAUHEHHbIE TPAHCNOPTHbIE
cpeacTtBa  MPUHUMAKOT  ajapec B NOC/AeAoBaTeNlbHOCTM W MOryT
naeHTUduuUMpoBaTb CTOPOHY TPAHCNOPTHOro cpeacresa (Ha3biBaeMyko
nesbin 60pT M npaBbiii 60PT, Kak B MOPCKOM ¢note) TakuMm obpasom, 4To
ABEpU OTKPbIBAKTCA C NPaBWIbHOW CTOPOHbI. MOryT 6bITb AUHAMUYECKMU
Ha3HauyeHbl 00 32 appecos. [pu coeamHeHun ABYX NOE34HbIX COCTaBOB
aapeca nepeHasHa4dawT gna obpaszoBaHMA HOBOMO COCTaBa TPAHCMOPTHbLIX
CpeAcTB C nocnepoBaTesibHbIMU aapecamn. TpaHCNopTHble cpeactesa 6e3
y3na WTB He yuyuTbiBaloTCA. MakcuMmanbHaga nosie3Had Harpys3ka Kaapos
coctasnsaetr 1024 6uta. WTB uuknmnueckn pabotaer pna obecneyeHus
AETEPMUHUCTMYECKOW onepauun ¢ nepuoaoM B 25 MC, B OCHOBHOM
ncnonb3lyeMon Ana  KoHTpona Tarm. WTB Takxke noaaepxuBaeTt
CnopaauyecKky nepefady AaHHbIX Ana AauarHoctuku. CoaepxaHue
nepuMoanyeckux MU cnopagumyeckunx kKaapos obycnasnuBaeTcs CTaHAApTOM
UIC 556. TllockonbKy pas3Mep Kaapa OrpaHudeH, pasa cCcerMeHtaumm wu
NOBTOPHOM Cc6opkn coobuweHnn 6bina wucnonb3oBaHa Bepcusa TCP ¢

YMEHbLWEHHbIM 3arojloBKOM, KOTOpaA B TO X€& BpeMd TnMNo3BOJIAET
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cnpaBnATbCA C W3MEHEHUMAMM B COCTaBe, Ha3blBaeMas MNPOTOKOJIOM
peanbHoro spemeHun unn RTP (Real-Time Protocol, npoTokon peanbHOro

BPEMEHMN).

[22] WwuHa MVB coepauHsaeT oOTAeNbHble Yy3/bl B TPAHCMOPTHOM
CpeacTtse uMAM B 3aKpbiTOM  cocCTtaBe noe3ga. Korga noneeas LwwuHa
npeacrasnsaer cobon MHOrOMYHKUNOHANbHYO TPAHCNOPTHYO WKHY (MVB),
kabenbHaa cb6opka AOCTyNHa B Tpex CTaHAApTaX: 3JIeKTpuyeckne cpeaHue
paccTosaHuA, Takxe Ha3sbiBaemble EMD (Electrical Medium Distance,
aneKkTpuyeckoe cpenHee paccTosaHue), KOTOpble NCNONB3YIOT
SKPaHWPOBAHHYIO BUTYIO Napy C nepegatynkamum n tpaHcpopmatopamm RS-
485 pna ranbBaHUMYECKOW pas3BA3KU W AN OJIMHbI KabenbHON CcO6OopKuM
BNJOTb A0 HECKOJIbKMX COTEeH METpPOB, 23/IeKTpUYeCcKme KOpoTKue
paccTossHusA, Takxe Ha3biBaemble ESD (Electrical Short Distance,
dNEeKTPUYecKoe KOpPOTKOE pacCTOSsHME), KOTOpble MCNONb3YKT MNPOCTON
MOHTaX Ha 06beAMHUTENbHOW nnaTe 6e3 rabBaHNYeCcKoW pa3BA3KU U ANS
ONIMHbl KabenbHON COOpKM BMIOTb A0 HECKONbKUX AECATKOB METpoB, U ,
HakoHeLl, ONTUYECKUe JAIMHUWN AN OYEeHb AJIMHHBLIX PAacCTOAHWUWA CBA3U WU
rajibBaHn4yeckon passasku. LLinHa MVB paboTaeT co ckopocTbio 1,5 Méut/c
yepe3 BUTble Napbl M ONTOBOJIOKHO. [na rapaHtum 6onee BbICOKOM
HaAEXHOCTU nepegavynm oHa UMEET CTPYKTYpy C ABYMSA KaHanamu. DT ABa
KaHana pasfefnieHbl B Npoxopax OT OAHOro BaroHa K apyromy. lNepepava
COObLLEHMN  AaHHbLIX NO wuHe MVB ynpaBnseTcd  HECKOJbKUMMU
YyCTPOMCTBAMM YMNpaBAE€HUA LWMWHOW UWAN TONbKO OAHUM YCTPONCTBOM
ynpassieHnsa WKNHOW. [pu 3TOM nepepada AaHHbIX ABASETCA aCUMHXPOHHOMN.
Ona TakoW CUCTEMbl 3TO O3HAYaET, UTO Kaxpoe YCTPOUCTBO YynpaBiieHUs
LULMHON WMMeeT CBOK COOBCTBEHHYK CUHXpOHM3auuw. MVB ocHoBaHa Ha
npuvHumMne "rnaBHbli-nogynHeHHbIn" (mMaster-slave). MnhaBHoOe YyCTPOWUCTBO

(master) MoxeT 6bITb COEAUHEHO C LUMHOW B NIOH6OM MECTOMONIOXEHUMN.

[23] B cooTBeTCTBMM C HACcToAWMM wusobpeteHunem coobuweHus

AaHHbIX NEpPpNognyecku n/mnu cnopaan4vyeckn nepeaaroT no NONEBON LUMHE.
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Hanpumep, wuHa MVB npeuMyw,ecTBEHHO NepenaeT nBa TUMA LAHHbIX:
TEXHONIOMMYECKNE napameTpbl, T.e. Nepmoanveckme gaHHble, n coobuweHus,
T.e. cnopagnyeckue faHHble. TeXHONorMyeckne napamMeTpbl NpeacraBnaoT
cobon KOpOTKME paHHble, Takue Kak, Hanpumep, coobweHusa p[aHHbIX,
copgepxawme 16, 32, 64, 128 wnn 256 6uT, KOTOpbIEe ObecneymBatoT
nHpopmaumMiw 0  craTyce noespa, HanpuMmep, €ro  CKOpOCTW.
ANnbTepHATUBHO, COOOLWEHMNA AaHHbIX coaepxXaTt 256 6uTt. TexHonornyeckne
napaMeTpbl TPAHCNOPTUPYIOTCA B UuMKiax Takum o6pa3oMm, 4TOObI
rapaHTMpoBaTb HU3KOE BpEeMSA 3aAepXXKW, a UMEHHO, MeHblue, Hanpumep,
15 MC B npepenax XenesHoA0pPOXHOMo BaroHa u MeHblwe, HanpuMep, 100
MC B npeaenax noespa. CoobweHna npeacrasnaoT cobon 6onee ANMHHYIO
nHpopmaumiw u obecneumBaldT BO3MOXHOCTb aHanu3a, Hanpumep,
ceTeBoro ynpaeaeHusa. [lonesHasa  Harpyska coobweHnsa  MOXeT
BapbupoBaTbCA B [AMana3oHe OT HecKonbkux 6antoB [0 MerabanTos.
CoobweHnsa oTnpaBaslOT B COOTBETCTBMU C TpeboBaHueM 6e3 BpeMeHHbIX
orpaHuyeHunn. [llepuogunyeckne u crnopagunyeckune coobuweHnsa AaHHbIX
NpoxXoAAaT MO OAHOM WM TOW Xe LWWHe B YCTPOWCTBA, HO WX nepeaarT
nooyepesHO M HUKOrga BMecTe. TexHonorndeckne coobuweHuns paHHbIX
nepenarT Ha BCE YCTPOUCTBA NO WKWHe. [NnaBHOe YCTPOUCTBO OTBETCTBEHHO
3a perynspHbiii ONpoC NOAYMHEHHOro YycCTpolcTBa (Slave) nocpencrsom
oTnpaBkn "rnaBHoro kaapa". [lMogYMHEHHble YCTPOUCTBA OTCAEXUBAOT
LWWMHY W NPpUA NONYYEHUN OAHUM NOAUMHEHHLIM YCTPONCTBOM T[J1IaBHOrO
Kagpa, 3anpawmBalowero npuvHagnexawmn 3ToMy YCTPOWUCTBY napameTp,
3TO NOAYMHEHHOE YCTPOWCTBO OTNpaBnseT obpaTHO coobuieHune,

coaepxatllee TpebyeMble AaHHbIE.

[24] TMpotokon Factory Instrumentation Protocol wnm FIP
npeacraeBnsger coborm craHA4APTU3MPOBAHHbLIN MNPOTOKONA MOJIEBOWN LUWUHBI,
onpeaeneHHoln B EBponenckom craHpaapte EN50170. HekoTtopoe
KOIMYECTBO u3rotosutenen ns AnoHnm n AMepukn obvegnHunuce ¢ FIP B
rpynny craHgaptusaumn WorldFIP. B HacTtoswee BpeMsa 6auMxanwnm

poACTBEHHUK cemencTBa FIP moxeT ObiTb 06HapyXeH B NpPOBOAHOMN LIMHE
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noesga pAaa NacCaXupcknx BaroHoB noe3ga. OpHako cneuunanbHbIn
noaknacc WorldFIP, nasectHbii kak npotokon FIPIO, MoxeT 6bITb LWMPOKO

06HapyxeH B 061aCTM MaWMUHHbIX KOMANOHEHTOB.

[25] WuHa ceTn KOHTpONNepoB, Takxe Ha3biBaemas wuHon CAN
(Controller Area Network, ceTb KOHTpoONnnepoB) npeancraBnser Cobou
HaAEXHbIl  CTaH4apT TPaAHCMOPTHOW  WMWHbLI, pa3paboTaHHbIN  ANS
obecneyeHns BO3MOXHOCTU CBA3U MUKPOKOHTPONNEPOB N YCTPOUCTB APYT C
APYroMm B npuMeHeHuax 6e3 xocT-komnbloTepa. OH ABASETCA OCHOBAHHbLIM
Ha coobweHnax npoTokonoMm. [llockonbky craHaapTt CAN He copepxuTt
3a4a4 MNpPOTOKOJIOB MPUKNAAHOMO YPOBHSA, TakKMX KaK KOHTPOJib MOTOKA,
aapecaums ycTpoucTBa M TPaHCNOPTUPOBKA OAOKOB AaHHbIX, 60nblwNX
O4HOro coobuieHns, wu, npexae BCero, MNPUKAAAHbIX AdHHbIX, ©6blNo
CO34aHO MHOXEeCTBO peanusauuin npoTokonos 6osee BbICOKOTO YPOBHS.
Cpeaun 3Tux peanusaummn ectb npotokon CANopen - EN 50325-4, kKoTOpbIN
npepcragngaer cobon NpoTOKON CBA3M KU cheuudukauuto npoduns
YCTPOUCTBA ANS BCTPOEHHbIX CUCTEM, UCMNOJIb3YEMbIX B aBTOMaTusauun. B
TepmnHax mogenn OSI, CANopen peanu3syeT YypOBHM Bbille CETEBOrO
ypoBHSA u Bknt4vasa ero. Ctangapt CANopen COCTOUT M3 CXeMbl aagpecauun,
HECKONbKNX HeboAbWMX MNPOTOKONOB CBA3M W MNPUKNAAHOIO YPOBHS,
onpegeneHHoro npoduneMm ycTpoucTtBa. [IpoTOKONbI CBA3M  UMEKT
NOALEPXKY p[NA CETEeBOro YnpaBJieHUS, OTCAEXUBAHUA YCTPONCTB W
OCYLW,EeCTB/IEHNA CBA3U MeXAy Y3JlaMu, BKIKYAA NPOCTOW TPAHCMOPTHLIN
YypOBEeHb ANS  CermMeHTauuun/pecermMeHtaumm  coobuweHunsa. TpoTokon
HUXHEro YpPOBHSA, peanu3ylwnin KaHan nepenadyn AaHHbIX U dusnyeckue
ypoBHU, 06bIuHO NpeacTasngaeTt cobon cetb KoHTponnepos (Controller Area
Network), XoTa ycTponcTea, UCNoab3ylWwmne HEeKOTOpble Apyrve CcpeacTtsa
CBA3M, Takne Kak, Hanpumep, Ethernet Powerlink, EtherCAT, Takxe MoryT

peanun3osbiBaTb Npodunb ycrponctea CANopen.

[26] JlokanbHaa ynpasnsawwaa cetb (Local operating network),

Takxe Ha3biBaeMas LonWorks, npeacraenser coboii ceTeByto nnatdopmy,



10

15

20

25

30

17

cneunanbHoO CO34aHHYI0 ans YO0OBNETBOPEHMUS notpebHocTen
ynpasaswwmx npuaoXxeHnn. STa nnatdopma NOCTpPOEHa Ha NpoToKone,
co3naHHOM komnaHuen Echelon Corporation anga ceteBbiX YCTPOWCTB npu
TakKUx cpepax, Kak BuTasa napa, JIMHWUM 3aeKkTpornepenayvy, BOJIOKOHHas
onTuka n PY nuHuuK. [1Be TEXHONOIMKN CUrHanmnsaummn Huanyeckoro ypoBHS,
"ceoboaHaa Tononoruma" BUTOMW MNapbl U Hecywas ANA CBA3M MO JNHUMK
anekTponepenay, OObIYHO BKJKUYEHbl B KaXAbll W3 CTaHAApPTOB,
CO34aHHbIX B obnactn texHonorum LonWorks. YKasaHHbIA A4BYXNPOBOAHbBIN
ypoBeHb paboTaeT Ha ckopocTtu 78 kbut/c, ncnonblysa anddepeHumanbHoe
MaH4yecTepckoe KOAMpOBaHME, B TO BpeMsA KaK AWHUA 3neKTponepepad
AocTturaeTt ckopoctn 5,4 nnu 3,6 K6UT/C B 3aBUCMMOCTKN OT 4acToTbl. Kpome
Toro, nnatdopma LonWorks wucnoab3yer nMnpuUCOEAUHEHHbIAW WHTEPHET
cTtaHgapT TyHHenuposaHusa npotokona ISO/IEC 14908-4, ucnonb3yembii
HEeKOTOpPbIMM  MNPOU3BOAUTENAMU  ANA  COE€AMHEHUA  YCTPOWUCTB  Ha
npeaBapuTeNbHO pa3BEPHYTbIX W HOBbLIX CETAX HAa OCHOBe nnaTdOopMbl
LonWorks ¢ IP coBMeCTUMbIMU MNPUAOXKEHUAMU WAN WUHCTPYMEHTaMWU AnS
YAANIEHHOrO0 CETEBOro ynpasseHusa. MHorne ynpasnsatowme npunoXeHusa Ha
ocHoBe nnatdopMbl LonWorks peanusyoTca ¢ NOMOLLbKD HEKOTOPOro Buaa
IP uHTerpaumu, nnbo Ha NpuUKNagHOM YpOBHE/YpPOBHE MOJIb30BaTEAbCKOro
nHTepderica, nnbo B ynpasnswowen MHPpacTpyKType. TO BbINOJHAETCS C
nomMowbio Be6-cnyxb6 unu npoaykunn ansa IP-mapwpytusaumm, AOCTYMHbIX

Ha pblHKE.

[27] CraHpapt SAE J1708 npeacrtaBnaer cobon craHaapT,
NCNONb3yeMbId ANA NOoCNeaoBaTeNbHOW CBA3W  MeXAY 3NEKTPOHHbIMU
ynpasnswowmmm  610KaMM  Ha  TPaHCNOpPTHOM  cpeactBe  60abLUOMN
rpy30noabeMHOCTM, @ TaKXe MeXAY KOMMbTEPOM M 3TUM TPAHCMNOPTHBLIM
CpeAcTBOM. B OTHOWEHMN MOAenn B3auMOAENCTBUSA OTKPbITbIX CUCTEM WU
mogenn OSI (Open System Interconnection, B3aumMoaencreume OTKPbITbIX
cuctem), J1708 onpepensetr duanyeckuin yposeHb. Obuwme npoTOKOAbI
6onee BbICOKOIro YpOBHS, KOTOpble paboTatoT noBepx J1708, npeacrasnatoT

cobon ctaHpgapTbel SAE J1587 u SAE 11922, OTu CcTaHfapTbl onpenensoT 2-
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nposBogHou kabenb ¢ nposoaoM 18 kanubpa, KoTOpbIn paboTaeT co
ckopocTbio 9600 6ut/c. CoobwieHune COCTOMT M3 CUMBOJIOB, KONNYECTBO
KOTOPbIX HEe npeBblwaeT 21, eCnn TONbLKO ABUraTtesib He OCTAHOBJIEH, a
TPaHCNOPTHOE CPeACTBO HE NepeMelaeTcsa, B TaKOM C/iyyae A0onyCcKaeTcs,
yTob6bl NepefaTynKuU NPEBLICUAN MaKCUMManbHYK AJIMHY coobuweHusa B 21
6ant. CoobLieHMa HauyuMHaKTCa C CUMBONA wuaeHTudukaTopa coobuweHuns
nnn MID (Message ID, unpeHTudukatop coobuweHnsa) n 3akaH4YMBaAKOTCHA
KOHTpOAbHON cyMmmon. CumBonbl nepegawT B obwem ¢opmate 8N1.
Ncnonb3lyemoe annapaTHoe obecneyeHue npeacrasnaeTr cobon
npuemMonepepatynkn RS-485, npucoegnHeHHble paa paboTbl C OTKPbITbIM
KONJIEKTOPOM MNOCPEACTBOM MWCMNOJIb30BAHUA HaTAXEeHUa U ocnabneHus
OTAENbHbIX JIMHUN Ana nepepadn  padHbiX. [llepegada  BbINOJHAETCA
nocpeacTBOM ynpaB/ieHUA BbIBOAOM pa3spelweHns paboTbl nepepaTyunka
ANa npueMmonepegaTtynka. IDTOT cnocob obecneumBaeT BO3MOXHOCTb
COBMECTHOIM0  MUCNOJIb30BaHUA  MHOXeCTBa  YCTPOMCTB  LWKUHbI  6e3
HeobxoAnMMOCTM B €AWMHOM rfiaBHoM y3ne. Konnusum niberawoT
noCpeacTBOM OTC/EXMBAHUA WWHBLI Npu nepegavye cumBona MID ansa
obecneyeHusa TOro, YTO APYron ysen He nepepaeTr OAHOBPEMEHHO CMMBOJ

MID c 6onee BbICOKMM MPUOPUTETOM.

[28] SAE J1939 npeacrasnser cobo peKOMEeHAOBAHHYK NPAaKTUKY
MCNONb30BAHUA TPAHCMOPTHOMW WWHbI ANA  CBA3M U ANATHOCTUKU
KOMMNOHEHTOB TPAHCNOPTHOro cpeactea. SAE 11939 ncnonb3ytoT B obnacrtu
KOMMEpYEeCKMX TPAHCNOPTHbLIX CpPeacTB A8 OCYWEeCTBAEHUA CBA3M MO
BCEMY TpPaHCNOPTHOMY CpeacTBy, Mpu 3TOM (pU3MYECKMN YpPOBEHb
onpeneneH B ctaHpapte ISO 11898. SAE ]J1939 onpepenseT NaTb YpOBHEN
B ceMnypoBHeBOW ceTeBon Mogenn OSI u, TakmMm o06pasoMm, COAEpPXUT
cneundukaumno ISO 11898 ceTn KOHTPOANEPOB, UCNONB3YIOWY TOJIbKO
29-6uToBbIN/"pacwmpeHHbIn" naeHTudukaTop Ana GU3NUYECKNX YPpOBHEN U
YPOBHEN KaHana nepepayn JAaHHbiX. [lpun cTaHgaptax J1939/11 wu
J1939/15 ckopoCTb Nepepayn AaHHbIX 3aaaHa Kak 250 kbut/c, npu 3TOM

ctraHgapT J1939/14 3apaet ckopocTtb 500 kbut/c. Bce naketbl ]J1939 3a
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ncknyeHnem TpebyeMoro nakerta cogepxaT BoceMb 6aWTOB [AHHBLIX U
CTaHAApPTHbLIA  3arosioBOK, KOTOPbIA COAEPXUT WHAEKC, Ha3blBaeMbli
HOMepoM rpynnbl napameTpos nnn PGN (Parameter Group Number, HoMep
rpynnel NapaMeTpoB), KOTOPbIN BHeapeH B 29-6UTOBbLIN naeHTUdUKaTop
coobweHna. Wupekc PGN wuaeHTuduumnpyer GyHKUUO coobueHna wu

CBA3adHHbIX AAHHbIX.

[29] MpoTokon Modbus npeacrasnaer  cobon NPOTOKO
nocneaoBaTesnibHOW CBSA3U, KOTOpbIN obecneynBaeT BO3MOXHOCTb CBS3U
MeXAYy MHOMMMW YCTPOWUCTBAMWU, COEAUHEHHbIMU C O4HON N TOWN Xe CeTblo.
Modbus 4yacTto ncnonb3yT o8 COEAMHEHUSA YNPABAAOWEro KoMnboTeEpa C
YAANEHHbIMU OKOHEYHbIMW YCTPOMCTBAMM B CUCTEMAX aBTOMATUYECKOro
KOHTPONS M cbopa AaHHbIX. KaxaoMy yCTpOnCTBy, npeaHa3Ha4e€HHOMY Ans
CBA3M C wucnonb3oBaHuem Modbus, 3apaloT YyHWKanbHbIX agpec. B
nocnenoBaTeNbHbIX CeTAX U ceTax MB+, TONbKO y3en, Ha3HAYEHHbIN B
KauyeCTBe r1aBHOro yCTPOWCTBA, MOXET WMHULMWPOBATb KOMaHAy. B cerax
Ethernet nwboe ycTponcTBOo MOXeET oTnpasnaTb KoMmaHay Modbus, xoTa
06bIMHO TakK pgenaer TOJNIbKO rfnaBHoe ycTpoucTtBo. KomaHaa Modbus
coaepxut agpec Modbus ycTpoicTBa, Ana KOTOPOro OHO NpeaHa3Ha4yeHo.
TonbkKo NpepgHa3sHauyeHHoe yCTPONCTBo byaeT AeWCTBOBATb B OTBET Ha 3Ty
KOMaHAy Jaxe B TOM CAyyae, Koraa Apyrue yCcTponcrtea MOru ee
npuHuMaTb. Bce komaHabl Modbus copepxaTt nHMOPMaUNIO O KOHTPOJbHOM
cymMme ana Toro, u4tobbl ob6ecneumBaTb nojaydyaTentd BO3MOXHOCTb

obHapyxeHunsa ownboK nepenaym.

[30] B cooTBeTcTBMM C Heoba3aTeNbHbIM aCNEKTOM HAaCTOALLEro

n3obpeteHns npocnywnBaTesb AaHHbIX CO€ANHEH C NOJIEBOWN LUNHOMN.

[31] TakuMm ob6pa3om, kabenbHyl CHOOpPKY NOAKAKYAT K MNOJEBOWM
LUMHE MexXAy NoNeBOW WWHOW N cuctemon cbopa AaHHbIX TakuMm obpas3om,
yTO nNpocaywuBaTenb  AaHHbIX COeAMHEH C  MNONEBOM  LIMHOM.

N30NSLNOHHBI MOAYNb M30NUPYET Nepenatyuk faHHbIX Takum 06pa3om,
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YTO MMHUMU3MPOBAHO BMeWaTeNbCTBO KabenbHOW COOpKM B COOOLLEHMUSA

AaHHbIX, NpoxoasaLwune no NoNeBoON LUNHeE.

[32] B cooTBeTCcTBMM C HeobA3aTENbHbIM ACMEKTOM HACTOSALLEro
n3obpeteHna M30NALNOHHBLIN MOAYNb SNEKTPUYECKM PaCNOSIONKEH Mexay
nepefaTyMKoM AaHHbIX WU MNPOCAyWUBATENEM AAHHLIX C 3NEKTPUYEeCKoun

nsonaunen nepeaaTtymnkKka AaHHbIX OT NONEBON LUNHBI.

[33] Takum o6pa3oMm, kabenbHyw cHOpPKY NOAKNKYAKT K MNOJEBOU
LUMHE MeXAYy NOoNeBOW WNHOW N cuctemon cbopa AaHHbIX TakuMm obpas3om,
YTO WM3O0NALMOHHBLIM MOAYNb U30NUPYET NepeaaTynK AaHHbIX OT MOJIEBOU
LWUMHbI TakuM 06pa3oM, YTO MUHMMU3MPOBAHO BMELIATENbCTBO KabenbHOMU

c60pKKN B COOOLLEHNA AAHHBIX, NPOXOAsALLNE NO NONEBON LLUNHE.

[34] B cooTBeTCTBMM C Heobsa3aTeNbHbIM aCNEeKTOM HaCTOALWEro
n3obpeteHnsa, kKabenobHas cbopka  AONOAHUTENBHO  BbINOJHEHA C
BO3MOXHOCTbIO  CKPbITHOrO  MpoCAywnBaHua  COOOWEHUMN  AaHHbIX,
NpoxXoAsWwmnXx no noneBon WWHe, 4YTO0 obecneynBaeT BO3MOXHOCTb

NPOXO0XAEHUA MO NOJEBON WMHE 3TUX COOOLLEHMN AAHHbIX.

[35] TMpocnywwuBaTtenb pAaHHbIX AOMNONHUTENbHO BbINOJHEH C
BO3MOXHOCTbKD  CKPbITHOMO  MpOCAyWwMBaHUSA  coobWEeHUn  AaHHbIX,
NpoxoAaswWwmnx no noNeBoM LWNHe, 4YTO obecneynBaeT BO3MOXHOCTb
NPOXOXAEHUA N0 MNONEBOW LWWUHE 3TUX COOOWEHUN AaHHbIX. Takum
obpa3oM, coxpaHAeTCs LeNoCTHOCTb COOOLEHNN AaHHbIX, nepenaBaeMblX
no noneson wuHe. KabenbHasa cbopka obecneumBaer cucreme cbopa
AAHHbIX BO3MOXHOCTb CUYMTbIBAHMSA COOOLWEHWN AaHHbIX, NPOXOoAAWNX MO
noneson wunHe, 6€3 NOMEXOBOro B3aMMOAENCTBUA C MNOIEBON LWLUNHOK 1 6e3

MoAanduKayunm 3Tux CoobuLeHnin AaHHbIX.

[36] B cooTBeTCTBMM C HeobsA3aTeNbHbIM aCNeKTOM HaCTOSALWEro

n3obperteHuns:
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- noJjieBas LWKWHa COAEpPXWUT pABe NWHUKM nepefaynm coobeHnin
AAHHbIX, Npu 3TOM 06€e NIMHNK nepeaayn CoobWEHNN AaHHbIX BbIMOJHEHbI C
BO3MOXHOCTbIO NepeHoca U3bbITOUHOro AnddepeHumanbHOro curHana; u

- npocaywuBaTenb AAHHbIX MPOCAYWNBAET TONbKO WU36bITOUHbIN
anddepeHunanbHblil  CUrHAN TONABKO OT OAHOW W3 YKa3aHHbIX JIMHWUN

nepeaadn coobWEHNN AAHHbIX.

[37] B cooTBeTCTBMM C HeobA3aTeNbHbIM ACMEKTOM HACTOSALLEro
n3obpeteHns npocnylwmBaTeslb OaHHbIX HE MNPOCAYLWNBAET U3ObITOUYHbIN
AvddepeHumnanbHbll  CUrHan OT APYron JNUWHUKM nepepadyn cooblieHuin
AAHHbIX TaKNUM 06pa3oM, UYTO M36bITOUHbIN AnddepeHunanbHbIi CUrHaN No
APYron AnuvHUM nepegaydm CcoobweHnin [aHHbIX NOJeBOW LWUHbI He

npocnywnBaeTca KabenbHon C60pKoON.

[38] Ncnonb3oBaHne ABYX JMHWWA nepepadn coobweHnn AaHHbIX B
NnoNEeBOM LWMUHE rapaHTUpyeT 60see BbICOKYKD HaAEeXHOCTb nepenayu
coobweHmn paHHbiX. O6e nuMHMKM nepepayn CoobWEHUNW AaHHbIX HECyT
OAWHaKOBbLIN N36bITOUHLIN AuddepeHunanbHbli  CUrHaN, CoAepXawni
O4HO unu 6onee cooblWeHUn AaHHbIX. pyrnumu crnoBamu, Kaxzaas JIMHUSA
nepegayn coobleHnn paHHbIX COAEPXUT ABa KaHana, No KOTOPOMY
nepenatT U36bITOUHbIN AnddepeHunanbHbin CUrHAN, COAEpXaliMin OfHO
nnun 6onee coobweHnin gaHHbIX. NpocaywmnBaTenb faHHbIX NPOCAYLUMBAET
TONbKO M36bITOYHLIN AnddepeHunanbHbli CArHaN TOJIbKO OT OAHOW K3
YKa3aHHbIX ABYX NNHUN nepepayn cooblieHnin gaHHbiX. TakuM obpa3om, B
c/lydae KOPOTKOro 3aMblKaHWA MAW OTKa3a Ha O4HOW U3 3TUX ABYX JIMHWUW
nepefayn CcoobLeHUn [aHHbIX, BO3HUKLWEro wu3-3a MNPUCOEeAUHEHUSA
kabenbHOW CO6OpPKM n/MnAnM n3-3a NpucoeamHeHuns cuctemol cbopa AaHHbIX
yepe3 KabenbHy COOPKY, UTO NpUBEAET 3TY NNHUIO Nepeaayun coobueHunn
AAHHbIX B COCTOSIHME BblleAllen M3 3KCrjayaTtauuun, cooblueHusa AaHHbIX
BCE elle CMOryT npoxoAuTb MO MOJEBOM LIMHE 4Yepe3 BTOPYK W3 ABYX
NIMHUN nepepayn coobuweHnn padHHbIX. OpyrMmum cnosBaMmu, LENOCTHOCTb

CBA3W MO MONEBOW LWWHE rapaHTupyetTca TeMm GakToM, 4YTo KabenbHas
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cbopka coeguHAeTCcsa TONbKO C OAHOW U3 ABYX JIMHWUW nepefadn AaHHbIX,
TEM CaMblM OCTaBAAA APYrYHO JIMHUIO nepefayvyun AaHHbIX B €€ UCXOAHOM
COCTOSSHMUM. DTO AONOJHUTENbHO MWHUMU3UPYET NOMEXOBOE BJIMSAHUE
KabenbHOM CO60pPKM HA NOMEBYK WWHY. DTO AOMNOJIHUTENbHO rapaHTupyeT
LeNOCTHOCTb nepefayvn coobWweHUn paHHbIX, NPOXOoAAWMX MO NOJEBOW
LUNHE OT XEeNe3HOA0POXHOro 060pyaoBaHNA UNN YCTPOUCTB K NOABUXHOMY
coctaBy, U obecneunmBaeTr HopManbHOE€ (PYHKUMOHUPOBAHUE MOABUXHOIO
CoCTaBa Aaxxe B TOM CJlyyae, KOraa oAHa M3 yKa3aHHbIX IMHUIA nepepayu

COOOLLEHMIN faHHbIX NoBpexXaeHa, unu agedekTHa, NN HepoCcTaTouvHa.

[39] B cooTBeTCTBMM C Heoba3aTeNbHbIM aCNEeKTOM HAaCTOSALWEro
n3obpeteHna npocaywmBaTenb AaHHbIX AOMNOJHUTENIbHO BbIMNOJHEH C
BO3MOXHOCTbIO npeobpa3zoBaHua u3bbITOuHOro AuddepeHunanbHOro
curHana B TTL-curHan wn oTnpaBku TTL-cMrHana Ha WU30AAUMOHHbLIN
MOAYNb, KOTOPbIN BbINOAHEH C BO3MOXHOCTbIO nepegayu 3T1oro TTL-

ChUrHana Ha nepegatyunkK AaHHbIX.

[40] B cooTBeTCcTBMM C HeobsA3aTeNbHbIM aCNEeKTOM HaCTOSALWEero
n3obpeteHna nepegaTtyMK  AAHHbLIX  AOMNOJHUTENIbHO  BbINOJHEH C
BO3MOXHOCTbIO npeobpa3oBaHua TTL-curHana B aunddepeHunanbHbin
CUrHan u OTNpPaBKU yKa3aHHOro anddepeHyunanbHOro curHana B CUCTemMy

cbopa AaHHbIX.

[41] [AnddepeHumnanbHbli  cUrHan nepeparwT  nocpencTtsoM
nepegatynka JAaHHbIX B cuctemy cbopa paHHbIX. TakuMm o6pa3om,
AnddepeHumanbHbin  CUFHAN MOXeT 6bITb nerko o6paboTtaH CcuCTeMon
cbopa aaHHbIX. Hanpumep, aunddepeHumnanbcHbii curHan coemectum ¢ CAN
nnm RS-485 n 1.n. AnbTepHaATUBHO, NpOCNywWMBaTeNb AaHHbIX Nnpeobpa3yeTt

n36bITOUHBbIN aAnddepeHyunanbHbli CUrHan B curHan ctaHgaprta Ethernet.
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[42] B cooTBeTCTBMM C Heoba3aTeNbHbIM aCNeKTOM HaCTOoSALWEero
n3obpeteHna U30NALMOHHBLIN  MOAYNb nNpeacTtaBnsaer cobonm MoAy/b

rajlbBaHNMYECKON pa3BA3KMW.

[43] B cooTBeTCcTBMM C HeobA3aTeNbHbIM ACMEKTOM HACTOSALLEro
n306peTeHnsa Moaynb rasbBaHUUYECKON pa3BA3KKN COAEPXUT 6N0K pa3BA3KU
Nno 3€eMJie, BbINOJHEHHbIA C BO3MOXHOCTbIO OCYLLECTBAEHUS AO0CTyna K
3a3eM/IEHN0  ABYX  JINHUMN nepegayn  CcoOOWEHUN  AaHHbIX; "
npocaywunBaTenb AaHHbIX AOMNOJIHUTENIbHO BbINOJIHEH C BO3MOXHOCTbLIO
3a3eMneHna u3bbiTouHoro aunddepeHunanbHOro curHana OTHOCUTENBLHO

3EeMJIN.

[44]Hanpumep B cnyyae kabenbHon cbopku, coBmectumon c ESD,
npocaywuneBaTenb AaHHbIX KabenbHon cb6opkM npocaywmeaeT coobuieHus
AAHHbIX NOCPEeACTBOM COEAMHEHWUA TONbKO C OAHOW M3 yKa3aHHbIX JIMHWUNA
nepegayn coobweHnn paHHbIX, Oyayunm B TO XE BPEMSA 3SJEKTPUYECKMU
N30/IMPOBAHHBLIM OT MOJIEBOWN WWHbI NOCPEACTBOM U3ONALMOHHOIO MOAYNSA,
npu 3TOM MOAY/b rasibBAHMYECKOWN Pa3BA3KWU AOMNOJIHUTENbHO COEeAWHEH C
3a3eMsieHneM noseBon LWuHbl. TakuMm o06pa3oMm, kabenbHaa cbopka
npenoTBpawaeT 3eMasHble netnu. WM30NauMOHHbIN MOAYNb KabenbHoMu
cbopkM un3onNMpyeT nepepaTtynk p[aHHbIX NOCPenCTBOM MCMNOJIb30BAHUSA
3a3eM/IeHNns noneBoM LWWUHbI. WM30NAUMOHHBLIN MOAYNb obecnedynBaer,
Hanpumep, usonauunio 5kB. Ana obecneueHna mszonaummn 500 BONbT MexXay
ABYMSI KaHanaMu Kaxaom u3 ABYX JIMHUWA nepeaayvyu coobuweHuin AaHHbIX
6b11n cobnopeHbl Npasuna MapLpyTusaumn M paspeweHusa. Kpome T0ro,
ana obecneyeHnsa umMmnepgaHca MapwpyTtmsaunum Ha nnaTte B npeaenax 10%
OT HOMMHanNbHOro mmneaaHca 120 OM ansa npepoTBpaweHns npobnem c
LeNOCTHOCTb curHana 6binn cobnaeHbl NpaBusia HaNOXEHUSA nevyaTHbIX
nnaTt u auddepeHunanbHblX nap. Takxe npeanpuHuMann Mepbl gas Toro,
yTOObl HaArpy3ka MnoJIeBOW LWUHbI Oblla HACTOJIbKO Mana, HAaCKONbKO 3TO
BO3MOXHO, HEe3aBUCMMO OT TOro, noaknwudeHa kabenbHas cbopka (cC

nuTaHunem) wunun oTknw4veHa (6e3 nutaHma). B 3TOM cnyyae Harpyska
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coctaBnsaetr 96 kKOM, 4YTO paeT Harpy3ky MeHbwe 4yeM 1/64 oT 06bIYHOro
XEeNe3HO40POXHOro yCTponcTea. Mexay BXo40M npocnywmeaTtens AaHHbIX
M BbIXOAOM NepepaTtynmka AaHHbIX O6bl1I0 M3MEpPEeHO 3aTyxXaHue, KOTopoe

cocTtaBumno MeHbwe 16 6e3 pnykTyaunn.

[45]Hanpumep B cny4dyae kabenbHou cbopku, coBmectumon ¢ EMD,
npocaywunBaTenb AaHHbIX KabenbHon cb6opkM npocnywmBaeT coobuieHus
AAHHbIX TOJIbKO OT OAHOW U3 AMHUWN nepenayun COOOLEHNN AaHHbIX. 3aTeM
N30NALNOHHBIN MOAYNb KabenbHOW COOPKU COAEepXUT pa3BAa3biBAOLWMUNI
TpaHChOopMaTOp, KOTOPbIA UCMONBL3YETCA AN M30JA9LMKM CXeM Ha nnaTte oT
noneeson wuHbl. Ana obecneyeHnsa wnlonsumum 500 BONBLT Mexay ABYMS
KaHanamMu Kaxaou u3 ABYX JAWHUN nepepadn coobuieHnn AaHHbIX O6blnn
cobnoaeHbl nNpasujia MapwpyTusauuMn u paspeweHusa. Kpome Toro, ans
obecneyeHnsa nMmnegaHca MapwpyTtusaumum Ha nnate B npepenax 10% ot
HOMWUHANbLHOro uMnegaHca 120 OM ana npepoTBpaweHuMa npobnem cC
LeNOCTHOCTbI CUrHana bbinn CcobntogeHbl NpaBuaaM HalOXEHUA NevyaTHbIX
nnaTt u auddepeHunanbHblX nap. Takxe npeanpuHuMann Mmepbl gnsa Toro,
yTOObl Harpyska noAeBOM LWWHblI Oblsla HACTONILKO Mana, HACKOAbKO 3TO
BO3MOXHO, He3aBMCUMMO OT TOro, noaknw4veHa kabenbHas cbopka (C
nMTaHWeM) wunm oTkN4YeHa (6e3 nutaHma). B 3TOM ciayyae Harpyska
coctaBnsaetr 96 kKOM, 4YTO AaeT Harpy3ky MeHbuwe 4yeM 1/64 oT 06bIYHOro
XEeNe3HOLO0POXHOIro YCTpoucTBa. Mexay BXO40M NPOCAYyLWMBATENS AAHHbIX
N BbIXOAOM nepejaTtymka AaHHbIX Obl1 M3MEepeHO 3aTyxaHue, KOoTopoe

cocTtaBmno MeHbwe 146 6e3 dpnykTyaunn.

[46] B cooTBeTCTBMM C Heoba3aTeNbHbIM aCNEeKTOM HaCTOALEro
n3obpeteHna kabenbHaa c6opka AONOAHUTENBHO COAEPXUT GUALTP

noaayn NUTaHug.

[47] Takum o6pa3oM, nNOCpeacCTBOM W30AAUMOHHOIO MOAYNSA He
AonyckaeTtca  nNpsAMOM  NyTb  NpOBOAMMOCTW.  [pyrMMu  CnoBamu,

N30NALNOHHbBIN MoAyNb NMPUMEHAET NpUHUUN MN30nALUUNU CDYHKU,VIOHaJ'IbeIX
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CeKLUUN 3SNEeKTPUYECKOW CUCTeMbl, CcoAepXxawen MNoJeByK LWUHY ¢
kKabenbHyt cbopky, bnarogaps yemy NpenaTCcTByeT NPOTEKaHUK TOoKa OT
kabenbHOM Ccbopkn K noneson wuHe. Takum ob6bpas3oMm, nomexwu,
reHepupyemsble UCTOYHNKOM nUTaHnA KabenbHOM cbopku,
OT(UABTPOBLIBAKTCA AN MUHMMMU3ALUWN PACnpPOCTPAHEHMA 3TUX NOMEX K
NOMEBOM WMHE NOCPEACTBOM 3/IEKTPOMArHUTHOM CBA3U. VICTOUHMK NUTAHUS
KabenbHOM COOPKU AOMNOSHUTENBHO COAEPXUT CTAbBUAMTPOH ANSA 3aWUTbl
KabenbHOW COOPKM M NONEBOM LWWUHbI OT MNWUKOB HanpsXxeHusa. Mexay
NnoNeBoOn WMHOM KU KabenbHOoW CHOPKOM BCe euwe MOXET NPOUCXOAUTb
obMeH 3Heprnen nnu nHdopmaumen Npu NOMOLUM APYrMX CPeAcTB, TaKuUxX
KakK, HanpuMep, e€MKOCTb, WHAYKUUSA WKW SNEKTPOMArHUTHbIE BOJIHbI, UK
nocCpeacTBOM ONTUYECKUX, aKYyCTUYECKUX WIN MeXaHW4YeCKuX Cpencrs.
[anbBaHUYECKYI pa3BA3KY WUCNONb3YIOT TaM, rae kabenbHasa cbopka u
noseeBas WWHA AOJIXKHblI OCYWECTBAATbL CBA3b, HO MX 3a3€MAEHUSA MOryT
UMETb pa3sfiMuyHble noTeHuunanbl. DTO npepcrasngaer cobon apdeKTUBHbLIN
cnocob6 paspbiBa 3eMNAHbIX nNeTenb NOoCPeacTBOM MpeaoTBpalleHus
NPOTEKAHUSA HeXenaTeNbHOro TokKa Mexay ABYyMA 6/70KaMu, COBMECTHO
NCNONB3YIWMMN 3a3eMASAIWNA NPOBOAHUK. [anbBaHWUYECKYKD pas3BA3KY
TakKXXe WUCnonb3yrT Anga 6e30nacHOCTU, npepynpexaas npoxXoXaeHue
CNy4aHOro TOKa Ha 3EeMJIl0 4Yepe3 Teno u4enoBeKa, YAEpPXMBAKLWLEro
KabenbHyt cHbopky. Moaynb ranbBaHMYECKOW pa3BA3KM  0ObIYHO
ncnonb3yer TpaHcHOpMaTopbl, KOTOpPble MOryT O6biTb 06bEAMHEHbI B OAMWH
ynn, TakouW Kak, Hanpumep, ADM2682 ot komnaHum Analog Devices.
ANbTEPHATUBHO, W30AAUMOHHbIA MOAYAb COAEPXWUT ONTOCOEAUHUTENN,

Takue Kak, Hanpumep, 6N137 oT komnaHuu VISHAY.

[48] B cooTBeTCTBMM C Heoba3aTeNbHbIM aCNEeKTOM HaCTOSALWEro
n3obpeteHns nepenaTynK AaHHbIX COAEPXWUT BXOAHOW mMmnegaHc 6onbue
50 kOM.

[49] Takmm o6pa3oMm, nepefgaTyuK L[AHHbLIX  AOMNOJIHUTENbHO

n3onnpoBaH OT nonesomu WWKNHbI, NOCKOJIbKY AEMOHCTPUPYET UNMNEAaHC
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BbllLEe, YEM UMNenaHC NoNeBoOn WKHbLI. HanpuMep, uMnegaHc nepeaatymnka
AaHHbIX coctaBnaeTr 60 kKOM, unn 75 kOM, nnm 100 kOM n T.n., a MNegaHc
noneson wWuHbl coctanaer 100 Om uam 120 OM. DKpaHbl BXOAHOMO M
BbIXOAHOI0 coeavHuTenen uMerwT BHYTPEHHee CcoeAuHeHue 4yepes
neyaTHy nnaaTty U MeTaJ/IMYeCcKuin Kopnyc. BoixogHON 3kpaH kabenbHOW

cb6opkun ob6xaT K Kopnycy. Bce sakpaHbl cCOeaAMHEHbl BMecCTe.

[50] B cooTBETCTBMM CO BTOPbIM aCNeKTOM HACTOALWEro n3obpereHuns
npennoxeH cnocob cHabxeHusa cuctembl cbopa AaHHbLIX COOBLLEHMAMM
AAHHbIX, NMPOXOASALWMMMN MO MOJEBON WNHE NOABUXHOIO COCTaBa, Npu 3TOM
Ccnoco6 BKOYAET cnepyowme stanbl:

- NpPoCAylWMBaHNE COOOLWEHNA AaHHbIX, NPOXOAALWMX MO MNONEBOMN
LNHE;

- nepepavy coobweHni gaHHbIX B cucteMy cbopa AaHHbIX U

- JNIEKTPUYECKYID MU30NIALUKD CUCTEMbI C60pa AaHHbIX OT MONEBOMN
IWUMHbI TakMMm o6pa3oM, UTO cucrtemMa cbopa [OaHHbIX OrpaHu4veHa
N30JALUMOHHbBIM MOAYIEM TONbKO ANA NMPOCAYLWNBAHUA COOOLWEHMN AaHHbIX,

npoxoaAawunx no NONEBON LUMHE.

[51] Cnoco6 B COOTBETCTBMM C HACToAWMM un3obpeTeHunem
obecneynBaeT BO3MOXHOCTb yaaneHHOW u 6e30TKAa3HOW ANAarHOCTUKU B
peanbHOM BpPEMEHMU COCTOSHMSA NMOABUXHOMO coctaBa. B yacTtHocTu, cnocob
B COOTBETCTBUWN C HaACTosAWMM unsobpetreHunem obecneynBaeT BO3MOXHOCTb
YAANEHHOro OTCNEXWBAHUA B peanbHOM BpeMeHU (QYHKLNOHUPOBAHUS
XENe3HOA0POXHOro 060opyaoBaHMA M KOMMNOHEHTOB, PAachONOXEHHbIX Ha
60pTy NOABMXHOINO COCTaBa, TaKWX KakK, HanpuMmep, cucrteMa
OTCNEXUBAHNA AKKYMYyNATOPHOM OGaTtapeum nNOKOMOTMBA, W/MAN CUCTEMA
OTCNEXMUBAHNA NOALWNMNHNKA JIOKOMOTUBA MW XENe3HOL0POXHOIo BaroHa,
W/MAN Ccuctema KOHTPONS AMArHOCTUKM M yhnpaslieHus noesaa, Takxe
Ha3biBaemaa CKAY, u/unn cuctemMa ypaneHHOW AWArHOCTUKU p[BUratens
JIOKOMOTUBA, U/MNnU CcUCTeMa yaaneHHoOro OTC/AeXUBaHUA 3HEPrumM noesga u

T.n. CoobuweHns A[aHHbIX, NpoxXoAasliMe MO TMOJIEBON LWKHE, CcoAepxaT
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NHGMOPMALLMIO, XapaKTepHY ANnsa ctaTtyca o4HOro unmn 6onee M3 yCTpoucTs,
COEAUHEHHbIX C noneson wWuHon. OTcnexuBaHue @QYHKUNOHUPOBAHUA
YCTPOUCTB U/MNN ANArHOCTUKA COCTOAHUSA YCTPOMWCTB, PACMOJIOXEHHbIX Ha
60pTy NOABUXHOIMO COCTaBa, BbLINOJHAKT HENPEPbIBHO MO BPEMEHU M,
cnepfoBaTesibHO  MOryT  UCMONb30BaTb AN NOAAEPXKWU, Hanpumep,
BOAUTENS NOKOMOTMBA B peasibHOM BpeMeHu. Takum obpa3oM, CUCTEMOW
cbopa paHHbIX MOXeT ObITb O0OXapakKTepn3oBaHO TOYHOE COCTOSHUE
NOABUXHOIO COCTaBa, a TakXe obHapyXeHbl KpaTKOBpPEMEHHble CobbITuSA,
BO3HMKAWMe Ha 60pTy noaBUXHOro coctaesa. CneaoBaTenbHoO,
ncnonb3oBaHne cnocoba B COOTBETCTBUM C HACTOAWMM wu3obpeTeHnem
MOXET nopAepXueaTb onepatopa WAW TeXHUKa p[Nns npeaBoCXULLeHUs
HeaoCTaTKa WKW OTKa3sa OAHOro uau 6onee N3 yCTponuCTB, PacnosioXEHHbIX
Ha 6opTy noe3pa. KpoMe TOro, nocCKoabkKy cnocob6 B COOTBETCTBUMM C
HacToAWMM n3obpeTeHneMm NpocaywnBaeT no NoAeBON WMHE, C KOTOPOMU
CoeAMHEHO MHOXEeCTBO YCTPOWCTB, 3TOT cnocob obecneumBaeT cucrteme
cbopa faHHbIX BO3MOXHOCTb CTaTb OAHOW LEHTpanan3oBaHHOW naatdopMon
nHtepHeta Bewen (Internet Of Things), ¢ KOTopon MOryT 6bITb NPOBEPEHDI
N OXapakKTepusoBaHbl BCe 060pyAOBaHME U KOMMNOHEHTbl, COeANHEHHbIE C
noneBon LWKWHOW. DTa YyHuduumposaHHaa nnatdpopma obecneynsaeTr
BO3MOXHOCTb LEHTpanu3aunum ucTtopum OTCAEXUBAHUA W [ANArHOCTUKU
NOABUXHOIO CcoCTaBa, Hanpumep, B obnake, W penaer p[aHHble OT
NOABUXHOIMO COCTaBa, K KOTOPbIM OCYLLECTBASETCA AOCTYyMn, LWUPOKO
AOCTYMHbIMW ANA ONEepaTUBHOMO NepcoHajsia M 3KCNepToB, KOTOpble MOryT

ncnonb3oBaTb NporpaMMHoe obecneyeHune pna aHanm3a AaHHbIX.

[52] Cnocob6 B COOTBETCTBUWM C HACTOALLMM M306peTeHueM CKPbITHO
npocnywunBaer  coobweHuns, npoxopsuine no nonesown WnHe,
COeAMHAWEN MHOXECTBO YCTPOMCTB C NOABUXHbLIM COCTaBOM. [lpu
cnocobe B COOTBETCTBMU C HACTOALLMM M306pEeTEeHMEM HET OrpaHUYEeHuin no
nosioce nponyCKaHus WAW NOHMXAKWENn AUCKPEeTM3auuMn  AaHHbIX.
MpocnywmnBaHne BbIMOAHAKT NPU 3NEKTPUYECKOW U30NALUMN OT MONEBOMN

WKHbI. TakuMm obpas3oMm, cnocob B COOTBETCTBUM C HACTOALWMM
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n306peTeHneM nOoJIHOCTbI MAaCCMBEH B OTHOWEHUW WUHbI U cobupaeTt
9NEKTPOHHYK KONWUK COOBLLEHNI AaHHbIX, NPOXOAALLMX MO NONEBON LUUHE,
6e3 BMewaTenbCTBa B COOOWEHUS AaHHbLIX, NPOXOoAALLIME NO MOJEBOWM
WwuHe. [pyrmmn cnoBamu, C€nocob6 B COOTBETCTBUM C HACTOALWMM
n3obpereHneM cobupaeTr 3SNEKTPOHHYKD KOMUI COOBLLEHUN [aHHbIX,
NpoxXoAsWwmnX NO MONEBOM LWIWHE, HEWHTPY3UBHbIM cnocobom 6e3
BO34ENCTBUA HA UCXOAHbIE COOBWEHMS AaHHbIX, Npoxoaswmne no noneBou
WwnHe, u 6e3 BAMSAHMA Ha XapaKTepUCTUKU WUAN KOHPUrypauum camomn
noAeBOM LWWHbLI. 3aTeM Ccnocob nepepaeT nNpoCnylaHHble coobueHuns
AAHHbLIX B CUCTeMy cbopa AaHHbIX, HanpuMmep, MO BbICOKOCKOPOCTHOMY
KaHany nepepayvu faHHbiX. [pegnovyTuTenbHO, cucteMa cbopa AaHHbIX He
MOXET 3anucCbiBaTb KOMaHAbl M/MAn OTNpaBnATb COOOLWEHNA AaHHbLIX MO
noneson wunHe. CneposaTenbHO, CNocob6 B COOTBETCTBMM C HACTOALLUM
n3obpeteHneM  3awMwaeT  MONAEBYKH  LUWHY MU NpUcCoeanHEHHOE
XenesHofopoxHoe obopyaoBaHMe UM YCTPOMCTBA OT  MNOTEHUMANbHbIX
KOPOTKUX 3aMblKaHWN, NepeHanpsi>XeHWih, peBepCUpOBaHUSA KOHTAKTOB U
T.M., KOTOpble MOrAM 6bl BO3HMKATb CO CTOPOHbI CUCTEMbI COOpa AaHHbIX.
Cnoco6 Takxe cooTBeTcTBYyeT TpeboBaHMAM TexHuKn 6e30NacHOCTU B
COOTBETCTBMM KaK C HaAUMOHaANbHbIMW, TakK WU  MeXAYHAapOAHbIMU

CTaHAapTaMn U ANpEKTUBaAMU.

[53] ApyrmMun cnoBamu, cnocob B COOTBETCTBUM C HACTOSALWMM
n3obpeteHneM npenaTcTByeT 3annucu cuctemon cbopa AaHHbIX KOMaHZA Ha
NONEBYIO LIMHY U/MAK OTNPaBKy WAM nepepady cucremom cbopa AaHHbIX
COObLLEHMN AaHHbLIX unun coobweHnn nwboro Apyroro Tuna Ha NOAEBYHO
wuHy. Cnocob6 B COOTBETCTBMM C HACTOAWMM u306peTeHueM TOJIbKO
nepexsaTbiBaeT co0bWEHMA AaHHbIX, NPOXoAsliMe No NONeBOn WKnHe, 6e3
NOMEXoBOro B3aUMOAENCTBMA C MONEBOM LWMHOW K 6e3 Mopgudukaumu
nobbIX  COObLWEeHMN  paHHbIX, KOTOopble OblAM  nepexBayvyeHbl, WUau
COOOLLEHMIN AAHHBIX, NPOXOAAWMX MO NOJAEBOW LWKHE. [pyrumMu Cnosamm,
CoObLLEHMA AaHHbIX, KOTOpble CUYMUTbLIBAKOTCA C MNOJMIEBON LWWUHbLI B

COOTBETCTBMM CO CNOCOO6OM B COOTBETCTBMM C HACTOALWMUM VI306peTeHVIeM,
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HEe OCYLWEeCTBASAT NOMEXOBOro B3aUMOAENCTBUA C NOJIEBOW LUMHOW. TakuM
obpa3oM, COXpaHAETCA LeNOoCTHOCTb COOBWEHUN AaHHbLIX, NPOXOAALWMX MO
noneson wuHe. Cnocob6 B COOTBETCTBMM C HACTOAWMM uU306peTeHnem
obecneunBaet cucrteme cbopa AaHHbIX BO3MOXHOCTb CUYWUTbIBAHUA
COOOLLEHMN [aHHbIX, MPOXOAAWMX MO NOAEeBOW wWwunHe, 6e3 NoMexoBOoro
B3auMOAENCTBMSA C NONEBON LUMHOW N 6e3 MoanduKaunum 3TuxX CoobLLEHNN
AaHHbIX. [pyrumm cnoBamu, cnoco6 B COOTBETCTBUM C HACTOALWMM
n3obpetreHnem obecneymBaetr cucrteme cbopa AaHHbIX BO3MOXHOCTb
npuema coobweHUn paHHbIX OT MOJNEBOW WWUHbLI 6e3 BMewaTenbCTBa B
coobweHnsa aaHHbIX, Nnpoxoaswme no noneson wunHe, n 6e3 moandukaunm

COOOLLEHMIN fAaHHbIX, NpOXoAdALLMe NO NOJEBON LUNHE.

[54] Takum o6pa3oMm, cnoco6 B COOTBETCTBUM C HACTOSALWMUM
nzobpereHnem npenarcreyer Atb6oMy HexenaTtenbHOMY BTOPXEHUIO B
nonesyw WWHy. Hanpumep, cnoco6 B COOTBETCTBUM C HACTOALWMM
nzobpereHnem npenATcTByeT nAO60OMYy HexenaTesibHOMY XaKepCKOMY
BMELWATEeNbCTBY B MOJIEBYIO LWKWHY AN 3anuCu KOMaHpg, u/vnv nepepauym,
n/Mnn OTNpaBKU COOOWEHUN AaHHbLIX U/Mnun cooblweHnn nwboro Apyroro
TMNa nNO nNONEBOW LWKUHE, KOTopble MornuM 6bl noaBepraTb ONACHOCTU
npasunbHoe u 6e3onacHoe (YHKUMOHUPOBAHUE MNOABUXHOIMO COCTaBa MU

YrpoxXaTb LEeNOCTHOCTU NOABUXHOIO COCTaBa U €ro rpy3a.

KpaTkoe onucaHue yeprtexem

[55] Ha ¢wur. 1 cxemaTnuyeckn nsobpaxeH BapuaHT OCYLLECTBAEHUSA

kabenbHOW C6OPKM B COOTBETCTBUU C HACTOALWMM M306peTeHunem.

OcywecTtBneHune n3obpereHuns

56] B cooTBEeTCTBMM C BApMAHTOM OCYLLECTBAEHUA, NOKa3aHHbIM Ha

dur. 1, kabenbHaga cbopka 1 B COOTBETCTBMU C HACTOAWMM n3obpeteHnem

coefuHeHa C NoJseBOM LWKWHOW 3 W pacnonoxeHa mexay ycrpouctsoMm 30
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NONEeBON WMWHbI, COEAUHEHHbIM C NONEeBON WKUHOW 3, n cucrtemon 2 cbopa
AaHHbIX noaBuxHoro coctasa 10. lNMoneeasa wuHa 3 npepcrasnser cobou
MHOMOMYHKLUMOHANbHYIO TpaHCNOpTHY wuHy (Multifunction Vehicle Bus)
WKW TPAHCNOPTHYI LWKUHY, copepawy cneaywwuin npotokon: FIP, unwn
Profibus, nnn CAN, wunu Profinet, unu LonWorks. KabenbHas cb6opka
coaepxut npocaywusatenb 101 aaHHbIX, nepeaatynk 102 AaHHbLIX WM
N30N9uNOHHBIN  Moaynb 103. KabenbHaa cbopka 1 coeguHeHa C
ycTtponcteBoM 30 noneBon wWuHbl yepe3 coeguHntenb 20. CoeanHutenb 20
npeacraensaer cobon, HanpuMmep, 9-WTbIpeBON coeanHuTenb Tuna D-Sub. B
COOTBETCTBUMU C aNbTEPHATUBHbLIM BAapNUaHTOM OCYLLECTBAEHNA CoeanHUTeNb
20 npepcrasnaer cobon coeguHuTens Tuna Deutsch HD10-9-96. B
COOTBETCTBMMU C €elle OAHWUM anbTEepPHATUBHLIM BAapUaHTOM OCYLLECTBAEHUSA
coeanHutens 20 npepcrasnser cobon coeamHuTens Tmna M12.
Mpocnywwusatenb 101 aaHHbIX npocnywwmnBaeT coobweHnsa 300 AaHHbIX,
npoxoadawune no noneson wunHe 3. MNpocnywwmneaTtenb 101 AaHHbLIX CKPbITHO
npocnywmnsaetr coobuweHna 300 pgaHHbIX, npoxoasiwmne no nosieBon LWUHE
3, 4Tto obecneuymBaeT BO3MOXHOCTb MPOXOXAEHUA MO MNOJIEBON WKUHE 3
aTux coobweHun 300 paHHbIX Mexay coegnHutenem 20 n coeguHuTenem
21 «kabenbHon cbopku 1. CoeaumHuteno 21 npeacrasnaer cobon,
Hanpumep, 9-wTblpeBoW coeguHuTens Tuna D-Sub. B cooTBeTCcTBUM C
aNbTEPHATUBHbLIM BAapUaHTOM ocyLecTBAeHuns coeguHutens 201
npeacraBnser cobon coeguHutenb TUna RI-45. B cooTBeTcTBUM C ewe
O4HWM anbTEepHAaTUBHbIM BApPUAHTOM OCYLIECTBAEHUA coeauHuTenb 21
npeacraensaer cobon coeguHntenb Tnna Deutsch DT04-4. lNoneBas LWMWHaA
coaepXxuT ase nuHun 31, 32 nepenayun coobWEeHN faHHbIX, Npu 3ToM obe
nMHnnM 31, 32 nepepaynm CcoobBWEHUA [aHHbIX HEeCyT WU36bITOUYHbIN
anddepeHunancHbin  curHan 302, Tlpocnywusatens 101  AaHHbIX
COeAUHEH TONbKO C OAHOW M3 ABYX AWHUNA 31, 32 nepepayu coobuieHuni
OAaHHbIX, 6naropaps yemy npocnywuneaeTt N36bITOUYHbIN
anddepeHumnanbHbli curHan 302 TONbKO OT O4HOW U3 ABYX NUMHUNA 31, 32
nepepayun coobweHnn pgaHHbiX. [lpocnywuBatens 101 AaHHbBIX He

coeaunHeH C apyron n3 asyx nnHun 31, 32 nepepayn coobweHUn faHHbIX.
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Apyrumun cnoBamu, wu3bbITOUYHbIM AnddepeHumanbHbein curHan 302 no
Apyron u3 aAByx nauHun 31, 32 nepepaynm COOOWEHMN [aHHbIX He
npocnywmnBaetca kabenbHon cbopkon 1. lMpocnywwmsatenb 101 AaHHbIX
npeobpasyeTt n3bbITOUHbIN anddepeHumnanbHbii curdan 302 B TTL-curHan
303 un otnpasnser TTL-curHan 303 Ha u30NAUNOHHBLIN Mopynb 103.
N30nAunMOHHbIN  Moaynb 103  3snekTpuyecku  pacnosioXeH  Mexay
npocnywwmnsatenem 101 paHHbIX UM nepeaatynkomM 102  pgaHHbIX.
Mpocnywusatens 101 AaHHbLIX MpOCAyWUBAET TONbKO MU3ObITOUHbIN
anddepeHunanbHbin curHan 302 ToONbKO OT OAHOW U3 ABYX nNuMHUN 31, 32
nepepaun coobweHnn paHHbiX. [pocnywuBatens 101 AaHHbBIX He
NpoCnywnBaeT APYryw u3 AByX nuHuii 31, 32 nepeaadn coobuieHuin
AaHHbIX. pyruMn cnosamn, nsbbiTouHbln anddepeHumnanbHbli curdan 302
no Apyrom u3 AByX nuMHun 31, 32 nepepayn CcooOOWEHUA AAHHbLIX HEe
npocaywuneaeTca kKabenbHon cbopkon 1. WUN30nAuUMOHHBIN Mopynb 103
aNeKTpuyeckn mnsonunpyet npocnywusatenb 101 gaHHbIX OT nepepatymka
102 paHHbIX u  oTtnpasnfer TTL-curHan 303, nNpuHATBIA  OT
npocnywwmnsatensa 101 paHHbIX Ha nepepatyuk 102 paHHbIX. [lepepaTyumnk
102 paHHbIX npeobpasyeT TTL-curHan 303 B anddepeHunanbHbli CUrHaN
304 wn otnpasngeTr guddepeHunanocHbli curdan 304 B cuctemy 2 cbopa
AaHHbIX. Nepepatunk 102 aaHHbIX coeguHeH ¢ cuctemon 2 cbopa AaHHbIX,
HanpuMmep, 4epe3 BbICOKOCKOPOCTHOM KaHan 301 nepepayun AaHHbIX.
BbicOkOCKOpOCTHON KaHan 301 nepepaun paHHbIX npeacrasnsetr cobon,
HanpuMep, KaHan, BbIMOJHEHHbIN C BO3MOXHOCTbO CKOPOCTHOW nepepauyu
CO cKopocTb 1,5 M6but/c. B cooTBEeTCTBMU C ajibTEPHATUBHbLIM BapUaHTOM
OCYLLECTBNIEHNUS BbICOKOCKOPOCTHOM kKaHan 301 nepeaayn paHHbIX
npeacraensaer cobon, HanpuMmep, KaHasn, BbINOJHEHHbIN C BO3MOXHOCTbIO
CKOpOCTHOM nepepaynm Cco ckopocCcTbto 10 M6éut/c. B cooTBeTCcTBUUM C
aNlbTEPHATMBHLIM BAapUAHTOM oOcCywecTBaeHna nepepatynk 102 AaHHbIX
coefuHeH C cuctemMon 2 cbopa paHHbIX 4yepe3 ynpasnseMbld Kabenb
MHOTFOXWNbHOW CKPYTKM ¢ umneaaHcoM 100 nnm 120 OM. N30NA9LNOHHBIN
MOAYNb 103 COLEPXUT MOAYNb rajlbBaHNM4YeCcKoun pa3BA3KMU.

Heobs3aTtenbHO, MOAYyNb rasbBaHUYECKON pa3BA3KKU coaepxuTt 6nok 104
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pa3BsA3KM MO 3eMjle, KOTOPbIN OCYW,EeCcTBASAET AO0CTyn K 3a3zemneHuto 33
nonesorM wuHbl 3. ApyrumMu cnosamn, 6a0ok 104 pas3Ba3kn no 3emne
ocywiecTBaser AoCTyn K 3aszemneHunio 33 nuHmni 31,32 nepepayun
COOOLEeHMN p[AaHHbIX W 3a3eMnser u3bbITOUYHbIN AuddepeHumanbHbIi
curHan 302 OTHOCUTENbHO 3a3emneHusa 33, TeM CaMblM 3J1IeKTPUYECKHU
nsonupysa nepepatuynk 102 aaHHbIX OT npocnywuBatena 101 paHHbIX.
KabenbHasa cbopka 1 pononHutenbHo copepxut dunbtp 105 nogaum
nuTaHma. Gunbtp 105 nopgaun nutanHma copepxut, Hanpumep, depput u
KoHAeHcaTopbl. ®unbTp 105 nogaym nuTaHuMa nNpuHUMaeT 3Hepruo 4 oT
cuctembl 2 cbopa AaHHbLIX U B CBOKW ouepenb nutaet nepegatuumk 102

AAHHbIX U U30NSALUOHHBIA Moaynb 103 Cc NoOMOLWbIO 3Heprum 4.

[57] XoTa HacToswee usobpeteHue 6b110 NPOUANKOCTPUPOBAHO CO
CCbIIKOM Ha KOHKpEeTHble BapuaHTbl OCYLWECTBAEHWUsA, cneumanucrtam B
AaHHOW obnactu TexXHWKW cnegyeT noHWMaTb, 4YTO Wu3obpeTeHne He
OrpaHUYEHO AEeTanNsAMM U3N0XEHHbIX BbilEe WANKCTPAaTUBHbIX BapuaHTOB
OCYLW,ECTBIEHUSA, U UYTO HacTosawee n3obpeTeHne MoxXeT OblITb BOMNOLWEHO C
Pa3fINYHbIMU U3MEHEHUAMN U Moaudukaunammn 6e3 oTxoda oT ero obbvema.
CnepoBaTenbHO, HACTOALWME BapuaHTbl OCYWECTBAEHNA un306peTeHuns
cnepyeT paccMaTpuBaTb BO BCEX OTHOLWEHMAX KaK WANKOCTPATUBHbIE U HE
orpaHuuyuBalwowme, npu 3TOM 06BEM HaAcCToAWero u3obpeTeHusa ykKasaH
nocpeacTtBOM npuaaraemon ¢opmynbl M3obpeTeHnsa, a He B NpUBELEHHOM
Bbllle OMUCaHuMU, W, COOTBETCTBEHHO, NOApa3yMeBaeTcsa, u4YTO BCe
N3MEHEHUA, KOTOpble HaxXxoAATCA B npeaenax 3HayeHusa W Auana3oHa
9KBUBANIEHTHOCTU opMynbl un306peTeHns O0XBaTblBAOTCA HaCTOAWMUM
n3obpeteHneM. [lpyrumMu cnosamu, npepnonaraeTca oxsaT NbbIX N BCeX
mMoandukaynin, Bapuauun wnnuM 3SKBUBANIEHTOB, KOTOpble HAXOo4AaTCA B
npepenax obbema 6a30BbIX OCHOBHbLIX MAPWUHLMMNOB, W UYbWM OCHOBHbIE
aTpnbyTbl 3asBNeHbl B HACTOALWEN naTeHTHOW 3asaBke. Kpome TOro,
yuTaTeNlo HacTosALENW NATEHTHOM 3asBKKU cneayeT NOHWMaTb, YTO C/0Ba
"copgepxawmn" unn "coaepXut' He WUCKNYAKT ApYyrve 30eMeHTbl Uaun

3Tanbl, 4YTO WUCNOJAb3OBaHWE €AUHCTBEHHOIo 4Yuncina HE UCKAKYAaET



10

15

33

MHOXEeCTBa, U 4YTO OAMH 3J1IEMEHT, TaKOW KaK KOMMbKTepHas cucrema,
NpoLEeccop WAM APYron UWHTErpupoBaHHbIN 670K, MOXET BbIMOJHATL
yHKLUUN HECKONbKUX CPeACTB, W3JI0XEHHbIX B (opMyne unsobpereHus.
Jlrobble ccbinoyHble 0603HauveHua B GopMmyne unsobpeteHns He cneayert
NCTONIKOBbIBATb  KaK  OrpaHWyYmMBalwWme  COOTBETCTBYKOLWME  MYHKTbI
dopmynbl nzobperenHnsa. TepmuHol "nepsebin”, "Bropon”, "tpetun”, "a", "b",
"¢" M T.4. NpNU NUCNONBL30BAHUN B ONUCaHUKU uan B popmyne nsobpeteHus
BBEAEHbl A1 NPOBEAEHUA Pa3/IMYNA MexXAy aHaNOrMMUYHbIMW 3/IEMEHTaMMU
Wnn 3TanamMum M He o06sA3aTenbHO ONUCHLIBAKT MNocCneaoBaTe/IbHbIA UK
XPOHONOMMYECKN NOpaAoK. AHANOMMYHO, TepMuHbl "Bepx"”, "Hus", "Hap",
"moa" w T.40. BBEAEHbl ANA OMUCATENbHbIX Uenen u He o06s3aTenbHo
yKa3blBAlOT Ha OTHOCUTENbHble noaoxeHuda. Cnepyer NOHWMMATb, 4TO
NCNoNb3yeMble TakKMM 06pa3oM TEpMMUHbI ABAAIOTCA B3aMMO3aMEHSAEMbIMU
Npu COOTBETCTBYKWMUX OOCTOATENLCTBAX, M BapuaHTbl OCYLLECTBJIEHUS
HacToawero nm3obpereHna MorytT paboTaTb B COOTBETCTBUU C HACTOALLUM
n3obpeteHneM B ApYrMx nMocnefoBaTesbHOCTAX WAM B OpUEHTauusax,

OT/INYHBIX OT ONUCAHHbIX UIN NPOUNNIOCTPUPOBAHHBIX BbILIE.
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®OPMYJIA N3OBPETEHUA

1. KabenbHaa cbopka (1) ana cHabxeHua cuctembl (2) cbopa
AaHHbIX coobweHnamn (300) AaHHbIX, MPOXOAAWMMKU NO MNONEBON LINHE
(3) noasuxHoro cocrtaa (10), npuuem kabenbHasa cébopka (1) coaepxuT:

- npocnywmneaTenb (101) OaHHbIX, BbIMOJHEHHbIN C
BO3MOXHOCTbIO npocaywmnBaHna coobweHun (300) paHHbIX, NPOXOAALMUX
no noneson wuHe (3);

- nepepatynk (102) AaHHbLIX, BbIMNOAHEHHbLIAN C BO3MOXHOCTbLHO
nepepaun coobuwerHunn (300) aaHHbIX B cucteMy (2) cbopa AaHHbLIX; U

- N30NALNOHHBIN MoAynb (103), BbINOAHEHHbIA C BO3MOXHOCTbIO
aneKTpuyeckon usonauun nepepgatumnka (102) agaHHbIX OT NpocaylwmnBaTens
(101) paHHbIX M OT NOAEBON WKUHLI (3), UTO obecneunsaeT aNEeKTPUYECKYIO
n3onauno cucrtemol (2) cbopa A[aHHbIX OT NONEBOM LWWUHbLI (3) TaKUM
obpa3oM, uTOo cuctema (2) cbopa paHHbLIX OrpaHMyeHa W30NAAUMOHHBLIM
moayneMm (103) Tonbko ana npocnywusaHua coobuweHuin (300) AaHHbIX,

NpoXoAsLWmnX no noneson wuHe (3).

2. KabenbHasa cbopka (1) no n. 1, B KOTOPON W3ONALMOHHbBIN
mMoaynb (103) AONONHUTENBHO BbINOAHEH C BO3MOXHOCTbI 3/1IEKTPUYECKON
nzonaunn nepeaatymka (102) aaHHbix oT npocnywusatensa (101) gaHHbIX
N OT noneBon wuHbl (3) TakuMm 06pa3oM, YTO yKa3aHHbIN M30NSALNOHHbIN
moaynb (103) npenartcrByeT nepepade nepegatiynkoMm (102) AaHHbIX
CcoobLLEHMN Ha NoNeBYK WKHY (3), 4TO NPEnATCTBYET nepenayvye CUCTEMON

(2) cbopa aaHHbIX coobweHnn Ha noneByo WnHy (3).

3. KabenbHaa cbopka (1) no nbomy u3 npeabifywmx nyHKTOB, B
KoTopou noneeas wuHa (3) npeacrasnsetr co60n MHOrOYHKLUOHANbHYIO
TpaHcnopTHyt wuHy (Multifunction Vehicle Bus) wn/mnn TpaHCNOpPTHYIO
LWWHY, COAEepXKalLyl OAWH U3 CNeAyLWmnX NPOTOKONOB:

- Factory Instrumentation Protocol, unn FIP, unn WorldFIP;

- Profibus;
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Profinet;

LonWorks;

Controller Area Network nnn CANopen;
SAE ]1708;

SAE ]1708;

MODBUS;

- NpoOBOAHYK WuHY noe3pa uanm WTB (Wire Train Bus,

NpoBOAHAA LUMHA Nnoe3aa).

4, KabenbHaa cbopka (1) no nbomy u3 npeabiaywmx nyHKTOB, B
KOTOPOWN MU3O0NALMOHHBLIA Moayab (103) anekTpuyeckn pacrnonoxeH Mexay
npocnywwusatenem (101) paHHbIX KM nepepgatunkoMm (102) AaHHbIX C
3NeKTpUYeCcKomn nsonsauunen nepegaTyuka (102) AaHHbIX oT

npocnywueaTtensa (101) gaHHbIX U OT NONEBON WKHbI (3).

5. KabenbHaa cbopka (1) no nbomMy u3 npeabiaywmx nyHKTOB, B
KoTopon kKabenbHaa cbopka (1) AONOAHUTENBHO BbINOJHEHA C
BO3MOXHOCTbK CKpPbITHOro npocaywusanna coobweHnnn (300) AaHHbIX,
npoxogdawmnx no nonesor wuHe (3), 4uTOo obecneymBaeT BO3MOXHOCTb

NpoxoxaeHnsa no nonesoun wuHe (3) coobwenunin (300) aaHHbIX.

6. KabenbHaa cbopka (1) no nwobomy u3 npeabiaywnx nyHKTOB, B
KOTOpOW:

- nonesas wuHa (3) coaepxut ase nuHumn (31, 32) nepepauu
coobweHnn aaHHbIX, npun 3ToM 06e nuHum (31, 32) nepepadn coobweHumn
AAHHbLIX  BbINOJIHEHbI C  BO3MOXHOCTbK  NepeHoca  M36bITOYHOMO
anddepeHumanbHoro curHana (302); a

- npocnywwmeatenb (101) Aa@HHbLIX BbINOJIHEH C BO3MOXHOCTbLIO
NPOCAYLUMBAHUSA TONBbKO M36bITOYHOrO anddepeHumnanbHoro curHana (302)
TONbKO OT OAHON M3 yKasaHHbIX AnHun (31, 32) nepepayun coobuieHumn

NAHHbIX.
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7. KabenbHaa cbopka (1) no n. 6, B KOTOpOM npocnywmeaTesnb
(101) paHHbBIX He npocnywuBaeT WU36bITOYHbIN AnddepeHunanbHbIn
curHan (302) ot pgpyron nuHumn nepegaun (32, 31) coobweHUn AaHHbIX
TaknuMm 06pas3oMm, 4YTO u36bITOYHbIN AuddepeHumanbHbin curHan (302) no
Apyron nmHum (32, 31) nepepayun coobWEHUN AAHHBIX NONEBON WUHbI (3)

He npocnywunBaeTcsa kabenbHon cb6opkon (1).

8. KabenbHaa cbopka (1) no n. 6, B KOTOpOM npocnywmeaTenb
(101) AAHHbIX AOMNOJSIHUTENbHO BbIMOJHEH C BO3MOXHOCTbH
npeobpasoBaHug nsbbiITouHOro anddepeHumanbHoro curHana (302) s TTL-
curdHan (303) n otnpaBku TTL-curHana (303) Ha U30AALMOHHLIN MOAYNb
(103), KOTOpbIN BbINOJIHEH C BO3MOXHOCTbK Mepeaayvyu ykasaHHoro TTL-

curHana (303) Ha nepegaTtunk (102) AaHHbIX.

9. KabenbHaa cbopka (1) no n. 8, B KoTopoin nepeaatuuk (102)
AAHHbIX AOMOJIHUTENBHO BbINOJIHEH C BO3MOXHOCTbIO npeobpa3oBaHus
TTL-curHana (303) B aunddepeHumanvHbin curHan (304) u oTnpasku
yKasaHHoro aunddepeHumnanoHoro curHana (304) B cucremy (2) cbopa

AaHHbIX.

10. KabenbHasa cbopka (1) no nwbomMy n3 npeabiaywmx NyHKTOB, B
KOTOpPON wn30nauUOHHbIN Mopynb (103) npepcraBnser cobon MoAynb

rajlbBaHNUYECKON pa3BA3KMW.

11. KabenbHaa cbopka (1) no n. 10, B KOTOPOM MOAY/b
ranbBaHUYECKON pa3Ba3ku copepxut 6nok (104) pa3Ba3km no 3eMmne,
BbIMOJIHEHHbLIA C BO3MOXHOCTbIO OCYLW,ECTBAEHUA AO0CTyNna K 3a3€eMJEHUI0
(33) aByx nuHun (31, 32) nepepayn CcoOOOWEHUNA [aAHHbLIX; MPUYEM
npocaywwusatens  (101)  AaHHbIX  AONOAHUTENLHO BbIMOMHEH  C
BO3MOXHOCTbIO 3a3eMjieHnsa un3bbITouHOro aunddepeHunanbHoOro curHana

(302) OTHOCUTENBHO 3EeMAN.
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12. KabenbHasa cbopka (1) no n. 11, B KoTOpoi kabenbHasa cbopka

(1) pononHutenbHo copepxut dunbtp (105) nogauun nutaHus.

13. KabenbHas cbopka (1) no nwoboMy u3 npepbiaywmx NyHKTOB, B
KoTopon nepepatuuk (102) AaHHbIX COAEPXWUT BXOAHOW nMmnenaHc 6onblue
50 kKOMm.

14. Cnocob cHabxeHunsa cucrembl (2) cbopa AaHHbIX COObWEHNAMMU
(300) paHHbIX, NPOXOAALMMN MO NOoNeBon wuHe (3) NOABUXHOIO COCTaBa
(10), npuyem cnocob BkNYAET cnegyolme sTanbl:

- npocnywmneaHne coobuweHnn paHHbix (300), npoxoadawwmx no
noneson wuHe (3);

- nepepavy coobweHnn (300) paHHbIX B cucremy (2) cbopa
AAHHbIX U

- SNEeKTPUYECKY u3onauui cuctembl (2) cbopa AaHHbIX OT
nonesonM wuHbl (3) TakuMm obpasoMm, 4yTo cuctema (2) cbopa AaHHbIX
orpaHuyeHa u30aauuMoHHbIM MoayneM (103) ToNbKO ANA NPOCNYLWMBAHUA

coobweHnn gaHHbix (300), npoxopawmx no noneson wuHe (3).
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