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NMpeaucnosue

1 PA3PABOTAH ®egepanbHbiM aBTOHOMHbIM yypexgeHuem «Poccunckum
[OPOXHbIA  Hay4yHO-uccnegoBatenbCkum  MHCTUTYTY  (PAY  «POCOOPHUN») wu
OOO«PaspaboTtka u [Mpomssoacteo ABTOMaTU3NpoBaHHbIX Cuctem Cl16» (00O
«PUMAC CrI16»)

2 BHECEH TexHuyeckum komMuTeToM nNo cTaHgapTudaumm TK 57
«MHTennekTyanbHble TPAHCMOPTHbLIE CUCTEMbI»

3 YTBEPXXOEH W BBEJEH B JEVCTBWE Mpukasom denepanbHoro areHTcTea
MO TEXHUYECKOMY PEryriMpoBaHNIO N METPOSIOTUM OT «___ » 20 r.Ne

4 BBEJEH BINEPBbIE

[MpaBuna npYMEHEeHWsT HaACTOSILLEro npoeKTa HauuoHanbHOro craHgapTa u
npoBefeHus ero MoHuTopuHra yctaHosneHsl B F[OCT P 1.16-2011 (pa3gens! 5 n 6).

Hpaeuna fIPUMEeHeHUsd HacmosAw,eeco cmaHOapma u I'I,OOSGOGHUFI eco

MOHUMopuHeaa ycmaHoersneHbl 8 [OCT P 1.16—2011 (pa30esnbl 5 u 6).

®edeparnibHOe a2eHmMCemeo Mo MexHU4YeCKOMy pea2ynupo8aHUr U Memporsioauu
cobupaem ceedeHUsi 0 IpakmMu4YeCcKoM NMpUMeHeHUU Hacmosiueao cmaHdapma. [JaHHble
ceeleHuUs, @ makKxXe 3aMedaHusi U npedrioxXeHuss no codepxxaHuro cmaHoapma MOXHO
Hanpasume He Mo30Hee 4YeM 3a 4 mec. 00 uUcCmeYeHus cpoka ee2o Oelicmeus
paspabomyuKky Hacmosiueao cmaHOapma ro adpecy: 127083 Mocksa, yn. MuwuHa, O.
35 u 8 ®edepanbHoe aceHMCMBO 10 MEXHUYECKOMY pea2yupo8aHUro U Memposioauu no
adpecy: 123112 Mocksea, lNpecHeHckas HabepexHas, 0. 10, cmp. 2.

B criyyae ommeHbl Hacmosiuwe20 cmaHdapma coomeemcmayrouwas UHghopmauyusi
b6ydem onybrnukogaHa 8 eXxeMeCcs4YHOM UHGOOpMayUOHHOM yKa3amerne «HauyuoHarsbHbie
cmaHdapmbl»y U makxe 6ydem pasmeweHa Ha oguyuarnbHoMm catme ®edepasibHO20
azeHmecmea Mo MmexHU4eCcKoMy pez2yriupoeaHuto U memposioeuu 8 cemu VIHmepHem
(Www.rst.gov.ru)

© Odpopmnenue CtaHgaptuHdopm, 2022

HacTosawwmii ctTaHaapT He MOXeT ObITb NMOMHOCTBLIO UM YaCcTUYHO BOCNPOU3BEaeH,
TUPaXKMPOBaH M PacrnpoCTpaHeH B KayecTBe ouLManbHoro nsgaHnsa 6es paspelueHns
denepanbHOro areHTCTBa Mo TEXHUYECKOMY PEryrMpoBaHNIO U METPOOMMN.
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NPEABAPUTENbHbIA HAUNOHATbHbIA CTAHOAPT

POCCUUCKOU ®PEOEPALMUU

MHTennekTyanbHble TPAHCNOPTHbIE CUCTEMbI

CPEOCTBA A OBECINEYEHUA AOANTUBHOIO YINPABJIEHUA
CBETO®OPHbLIMUA OB BEKTAMW. OBLLUUE TEXHUYECKUE
TPEBOBAHUA

Intelligent transportation systems. Road controllers for adaptive control

of traffic light objects. General technical requirements

Cpok penctBusA ¢ -

A0 -
1 O6nacTb NnpuMeHeHus

HacTtoawun ctaHgapT ycTaHaBnvBaeT TpeboBaHus K cpeacTBaM adanTUBHOIO
ynpaBneHns CcBeTOMOpPHbIMM OObEKTaMK, BKMAOYAKLWNM OOPOXHbIE KOHTPONEepsl,
MHOropyHKUMOHanNbHble  YCTPOWCTBa-agantepbl, a Takke  BCromoraTefnbHoe
nepudepunHoe obopyaoBaHue, Bxogswee B COCTaB CBETOMOPHOro obbekra ¢
afanTuUBHbLIM ynpaBreHneM.

Hactoawmin cTtaHOapT He pacnpocTpaHseTcs Ha [AOPOXHble KOHTPOMneps.l,
obecneunBalolimMe aaanTMBHOE ynpaBreHWe CBETO(OPHLIM OOBLEKTOM MOCPEACTBOM
NPSAMbIX YPaBNSAOLLIMX BO3AENCTBUIA BHELLHErO LIeHTpa ynpaBneHus unv onepaTopa.

U3paHue ocpuumanbHoe
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2 HopmaTUBHbIE CCbISIKU

B Hactosdwem MHCT wucnonb3oBaHbl HOPMAaTMBHbLIE CCbIIKWM Ha cregyloLwime
AOKYMEHTbI/OOKYMEHTbI:

FOCT 33385-2015 [oporn aBTOMOGUITbHbIE 00LLEro nonb3oBaHuA. [JOpOXHbIe
ceeTodopbl. TexHn4eckne TpeboBaHus

FOCT 34.401-90 NHdpopmaumoHHas TexHonorna (HT). Komnnekc ctaHgapToB Ha
aBTOMaTU3NPOBAHHbIE CUCTEMBI. CpenctBa TEXHUYecKune nepudepumrHbie
aBTOMATU3NPOBAHHbLIX CUCTEM LOPOXKHOIO ABMXKEHUA. TUnbl U TeXHMYeckne TpeboBaHuA

FOCT P 52282-2004 TexHu4eckue cpeacTBa opraHMsaunmn JOPOXKHOrO OBUMXKEHNUS.
CeeTohopbl OOpPOXKHbIE. TunNbl M OCHOBHble napameTpbl. O6WMe TexHu4eckue
TpeboBaHus. MeToabl UCNbITAHUI

FOCT P 52289-2019 TexHu4eckue cpeacTsa opraHm3aunmn OPOXKHOIrO OBMXKEHUS.
MpaBuna npUMEHEHUs [OOPOXKHbIX 3HAKOB, pPa3MeTKM, CBETO(OPOB, [OOPOXKHbLIX
orpaxkgeHum 1 HanpaeBnALLNX YCTPONUCTB

FOCT P CO 23600-2013 BcnomoraTernbHble TEXHUYECKME cpeacTBa Ans nvu C
HapylweHneM YHKUMA 3peHMs U NnL C HapyleHueM yHKUMA 3peHus u cnyxa.
3BYKOBbIE U TaKTUIbHbIE CUTHANbI AOPOXHbBIX CBETO(OPOB

MpumeyvaHne — [lpu nNonb30BaHMM HaCTOAWMM CTaHOAPTOM LenecoobpasHo
npoBepuTb  AEWCTBME  CCbINIOYHbIX  CTaHA4apToB  (CBOAOB  npaBun  w/unu
KnaccudukaTtopoB) B WHPOPMALMOHHOM cCUCTeMe OOLLero nonb30oBaHMs — Ha
ohmnumanbHOM canTe pefepanbHOro opraHa MWCNOSHUTENbHOW Briactu B cdepe
cTaHgapTu3aumm B ceTn VIHTepHEeT unn no exerogHo nagasaeMomy MHOpMaLnMoHHOMY
ykasaTtento «HaumoHanbHble CTaHAapTbl», KOTOPbIA ONyOGrMKOBaH NO COCTOSAHMIO Ha 1
SIHBaps TeKyLero roga, U no BbiMyckaM eXemMecAa4yHO M3gaBaemMoro MUHOPMauuoHHOIo
ykasaTtensa «HauuoHanbHble cTaHOapThi» 3a Tekywmin roa. Ecnm 3ameHeH CCbinoYHbIn
cTaHOapT (OOKYMEHT), Ha KOTOPbIN JaHa HeaaTUpOBaHHAs CCbiflika, TO peKkoMeHayeTCH
MCNonb30BaTb AEWCTBYIOLLYIO BEPCUIO 3TOr0 CTaHdapTa (OAOKYMEHTa) C y4eToM BCeX
BHECEHHbIX B [JaHHYK BEpCUd M3MEHEHWW. Ecnn 3ameHeH CCbINoYHbIN CTaHgapT
(BOKYMEHT), Ha KOTOPbIV AaHa aTMPOBaHHAsA CCblfka, TO peKoOMeHAYeTCsA UCMNOoNb30BaTb
BEpCU0 3TOro cTaHgapTa (4OKYMEHTa) C YKa3aHHbIM Bblille OAOM YTBEPXAEHUS
(MpuHATUS). Ecnv nocne yTBepXaeHus HacTosLWero ctaHgapTa B CCbIfIOYHbIA CTaHAapT
(DOKYMEHT), Ha KOTOpbIM AdaHa [[aTUpOBaHHAs CCblfika, BHECEHO W3MEHEHWe,
3aTparvBalollee [MOMoXeHWe, Ha KOTOpOe JaHa CccCbiflka, TO 3TO MOoroXeHue
pekomMeHayeTcHa NpuMeHaTb 6e3 ydeTa 4aHHOro U3MeHeHns. Ecnn CebinoYHbIN cTaHaapT
(BOKYMEHT) OTMEeHeH 6e3 3aMeHbl, TO MOSNIOXKEHME, B KOTOPOM AaHa CCbifika Ha Hero,
pekoMeHayeTCa NPUMEHATb B YaCTu, He 3aTparmeatoLLemn 3Ty CCbIfKy.
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3 TepMUHbI, onpeaeneHust U cCoKpalleHus

3.1 TepMuHbI U onpeaeneHns

B  HacTtosiuemM cTaHgapTe  MNPUMMEHEHbl  creayluwme  TEPMUHbI  C
COOTBETCTBYHOLLMMU OnpeaeneHnsMu:

3.1.1 apanTMBHOe YynpaBrieHue cBeTO(OpHbIM o06BbekTOM: [lpouecc
M3MEHEHMS1 3NEMEHTOB CBETO(OPHOrO UMKna (ONUTenbHOCTb UuUMkna U ¢as
perynmpoBaHusi, NocneaoBaTenbHOCTb a3 perynmpoBaHmusi, BPEMEHHON COBUI CUCTEM
KoopAuHauun), BbINOSHAEMOE Ha OCHOBaHWM MOKas3aHW [OEeTEeKTOpPOB, 3anpocoB OT
KHOMOK BbI30Ba NeLlexoda UM MoAKMYEeHHbIX TPaHCMOPTHBLIX CPEeACTB, a Takke UHbIX
MCTOYHUKOB AaHHbIX O TPAHCMOPTHBLIX NOTOKaX.

3.1.2 apanTUBHbIN [OPOXHbLIN KOHTponnep: [JopoxHbii KoHTponnep no FOCT
34.401, obecneuymBawwmMin aganTUBHOE YynpaBfieHWE JOoKanbHbIM CBETO(OPHbLIM
006BbekToM 6e3 yyacTusa BHELLHErO LeHTpa ynpaBreHus unm onepaTopa.

MNpumevyaHne — [anee nNo TeKCTy Mod  [OOPOXHbIM  KOHTPONNEPOM
noapasymeBaeTCcsl aAanTUBHBIN JOPOXKHbIN KOHTPONNEp.

3.1.3 aktuBupymouwee cobbiTe (actuation): [lonyyaembll [OOPOXHBLIM
KOHTPOSINEpOM 3anpoc Ha obcnyxuBaHMe Mo onpeaesieHHOMY perynupyemomy
HanpaBseHUIO OBUKEHUSA Ha NepeKkpecTKe U COOTBETCTBYIOLLEN eMy CUrHanbHOW rpynne,
KOTOPbIN UHULUUPYETCS NPU OBHapPYXeHUU AeTEKTOPOM NPOXOXAEHNS aBTOMOOMNS Unn
nelwexoaa, HaxkaTum KHOMKW newlexona, 3anpoce OT NOAKMIOYEHHOro aBToMOBUNS, unu
WHbIM COObITUEM.

3.1.4 6apbep (barrier): Toyka CUHXPOHWM3ALMM KONeL B MHOMOKOSbLIEBOM
CUrHanbLHOM nnaHe Ans obecnevyeHns BGeCKOHMIIMKTHBLIX CUrHaNoB CBETOGOPOB MNpU
KoMbuHauumn noadas.

3.1.5 BHeouepeagHoOMU npoe3a  (preemption): Mpouecc  nameHeHus
CBETO(OPHOro LMKIa, XapaKkTepHbln 6e3oTnaratenbHON BCTABKOW crieumansHon dasbl
(HanpaBneHnsa) He3aBMCUMO OT TEKYLLLErO COCTOSIHUA LIMKNa.

3.1.6 popoXxHble KOHTpoMnepbl WHTepBanbHoro Tuna (interval-based
controller): [JopoXHble KOHTPOMNEPbI, peanuaytoLine CBETO(OPHbIN LMK Kak 3a4aHHYH
CUrHanbHbIM MfaHOM MNOCNeaoBaTeNIbHOCTb AUCKPETHbIX LlaroB (MHTEepBanoB, Wnu
TaKTOB), KaXdblh M3 KOTOPbIX OMepupyeT NPUMUTUBHBIMA COCTOSIHUSIMW CUTHalbHbIX
rpynn v uMeeT 3aJaHHyl0 ONUTENbHOCTb.

MNpumeyaHne — B cnyyae peanusauum aganTUBHOMO AOPOXHOrO KOHTponnepa
MHTEpBanbHOrO TWUMa, HEKOTOPbIE LWark B NocnenoBaTenlbHOCTU MOryT MponyckaTbes,
NN yaep>XnBaTbCA B OCHOBHOM TaKTe, B 3aBUCUMOCTU OT aKTUBUPYIOLLIMX CODbITUNA.

3.1.7 BOpOXHble KOHTponnepbl C  aKTUBHbIM MHOrokKosnbLeBbIM
ynpaBneHmem no HanpasneHusim (ASC - Actuated Signal Controllers): [JopoxHbie
KOHTpOJSINepbl, peanuayoLlimne cBeToOpPHbIA LMK Kak 3adaHHble CUrHanbHbIM NyiaHoOM
BECKOHMPNUKTHBIE KOMBUHAUMKM CUrHanoB cBeTO(OpOB, ynpasnsembiX noggasamu, B
OTBET Ha aKkTMBuUpyloLlme cobbiTUA M C MUCNONb30BAHNEM BPEMEHHbLIX OrpaHUYeHun,
3anporpamMmMpoBaHHbIX B HACTPOMKax CUrHanbHOro nnaHa.
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3.1.8 popoxHble KOHTponnepbl hasHoro (noatanHoro) Tuna (Stage-based
controller): [lopoXHble KOHTPOMNEPbI, peanuaytoLimne CBETO(OPHbLIN LMK Kak 3a4aHHYH
CUrHanbHbIM MMAHOM MOCfeAoBaTENbHOCTL a3, Kaxaass W3 KOTOPbIX SBNAETCS
npegonpeaeneHHbiM HabopoM CUrHarbHbBIX FPYMMN B COCTOSIHUK “OBMXEHNE pa3peLleHo”
N UMEET 3aJaHHY0 ONINTENbHOCTD.

NMpumeyaHue — B cnyyae peanu3aumm aganTUBHONO LOPOXHOrO KOHTpossiepa
dasHoro Tuna, ¢asbl B CBETOMOPHOM LMKIE BbINOMHAITCA Kak B NpegonpeaeneHHoM,
Tak M MpPOM3BOSIbHOM Mopsiake B COOTBETCTBMM C JOrMKOM paboTbl anroputma
aganTuBHoro ynpasrieHusi. [lpouecc OPMUPOBaHUA MNPOMEXYTOYHbLIX TaKTOB NS
nepexoga Mexay @asamMu OCyLLEeCTBNAEeTCA OTAeNbHOW FOrMKon, Mno3BondaoLen
AOPOXHOMY KOHTPOSINEpPY BblaepKnuBaTb 6€30MnacHble BPpEMEHHbIE MHTEPBArbl 3a4EPXKKM
BKIMOYEHNA ON51 KOHMANKTYIOLWMX MeXay cobor CUrHanbHbIX rpynmn.

3.1.9 konbuo (ring): 3agaHHass B CUrHanbHOM nMflaHe MOCNeaoBaTeNbHOCTb
noacdas.

3.1.10 koHdpnukTyowume nopdasbl: [1Be nnu 6onee nopdasbl, KOTOpble Npu
OAHOBPEMEHHOM BKITHOMEHMM BbI3OBYT [ABWXKEHME TpaHcrnopTa Mo HarpasreHusamMm,
NMEIOLLINM KOHOSTUKTHBbIE NepeceveHns.

3.1.11 maTtpuua nepexonoB: OnucbiBaeT 3a4ePXXKM BKIOYEHNS paspeLualoLero
ABWXEHWe curHana OTHOCUTENbHO  BbIKITIOYEHUS  KOHQIUKTYIOLWEro C  HUM
3anpeLlarollero curHana npu nepexoge obcCnyXkmBaHUMs OT OAHOrO perynvpyemoro
HanpasBneHus OABMXEHNA Ha NnepeKkpecTke K ApyromMy.

3.1.12 maTpuua nepexonoB nosiHasa: OnucbiBaeT 3a4epXKky NMonapHoO Ans BCex
KOHMPMMKTYIOLNX Mexay coGoi HanpaBneHun ABMXXEHUsI TpaHcnopTa M NeLexo4oB Ha
perynmpyemom nepekpecTke.

3.1.13 MHorodpyHKLUMOHanNbLHoe Yyctpoucrteo-agantep (M®Y): YcTponcrtso,
KOTOPbIM MpWU PasBUTUM CUCTEMbI YNpaBfieHUs OOMNOSIHUTENbHO OCHALLAeTCs paHee
YCTaHOBMEHHbIV AOPOXHbIA KOHTPONep Noboro Tmna ¢ uenbio yHudunkaumm npoTokona
B3aMMOLENCTBUA C LEHTPOM, (PYHKUMOHAmNbHbIX BO3MOXHOCTEM W anropuTMoB
ynpaBneHus cBeToopHbIMN 0O bEKTAMN.

3.1.140cHOBHOM TaKT: TakT UuMKna CBETO(OPHOro perynmpoBaHna c
YCTOMYUBBLIMUA MPUMUTUBHBIMU COCTOAHUAMM BCEX CUMHAsbHbLIX TPynn, B KOTOPOM
CBETOMOPHbIN OBBLEKT MOXET HAXOAUTCS NPOLOIMKUTENBHOE BPEMS.

3.1.15nepexogHble  TakKTbl (MPOMEXYTOYHble TaKTbl, MPOMTaKTbI):
MocnenoBaTenbHOCTb TAKTOB LIMKINA CBETOOPHOrO PerynnpoBaHus, npeaHasHauyeHHas
ans obecnevyeHus 6esonacHoro nepexoda OT 0AHOrO OCHOBHOIO TakTa K pyromy.

3.1.16 nogknoYeHHOe TpPaHCNOPTHOE cpeacTtBo, asBTomobunb (CV -
connected vehicle): TpaHcnopTHOoe cpeacTBo, OCHAaLWleHHOe  cpeacTBamu
GecnpoBogHOM CBSI3M U OCYLLECTBNAOLWEe BO B3aMOOENCTBUM C  LOPOXHbLIM
KOHTPOSNNEpoOM afanTuBHOE yrnpaBreHne CBeTOMOpHbIM OOBLEKTOM, a Takke
ncnonb3yollee JaHHble OT AOPOXHOro KOHTposnnepa Ans onTumMu3aumm cobCTBEHHOro
ABWXKEHUS.
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3.1.17noadasa (phase): O6bekT opraHM3auMM BHYTPEHHEW NPOrpaMMHON
NOrMKM anropuTMa MHOTOKOMbLEBOro LOPOXHOro KOHTpOMfepa, KOTopbl ynpasnseT
accounnpoBaHHbIM HabOPOM HEKOHMIMKTYIOWMX MexXAay COOOM CUrHambHbIX rpynmn,
nmMeeT COBCTBEHHbIN Habop BpPeMEHHbIX NapameTpoB AMs TPAHCMOPTHLIX CPEACTB W
neLexoaoB, a Takke MOXET MCMOoMb30BaTh akTUBMpPYOLLME COBbITUS.

MNpumedaHne — lMMogdasbl B pasHbiX KoMbLax MOryT otobpaxaTb COCTOSIHUSA
‘ABVWXEHMe paspelleHO” acCOUMMPOBAHHbBIX CUrHanbHbLIX TPYMn OOHOBPEMEHHO (CM.
COBMeECTUMBbIE noadasbl).

3.1.18 nocnepoBatenbHOCTb (sequence): Habop napameTpoB CUrHanbHOro
nnaHa, NO3BONAKLNX 3a4aTb NOPSAOK Noadas B KaXAoM KombLe.

3.1.19 npuMUTUBHbIE COCTOSIHUS  CUrHanNbHbLIX rpynn. [onycTumble
npasunamu MO0 snemeHTapHble KOMOMHALUUKM LBETOB CUrHANOB cBeTodopa (“KpacHbIn”,
“KpacHo-XenTbl”, “3eneHbin”, “3eneHoe MuraHue”, “Xentbin”, “KenTtoe MwuraHue”,
“BbIKITIOYEHO”), @ TakKe KOMBUHALMM CUTHANOB pa3peLleHHbIX HanpaBneHnn OBMKEHUS
ans ceetodopa tvna T.5 u curHansl 4ns nHopmaumMoHHbIX cBeToBbIX cekunin no FOCT
P 52289-2019 n TOCT 33385-2015.

3.1.20 npuopuTteTHbin npoe3n (priority): [lNpouecc M3MEHeHUs 3NeMeHTOB
CBETO(OPHOro uukna (4nMTenbHOCTM W/MNM nocnefoBaTeNnbHOCTU (a3 B LMKNE,
cABura), BbINOSIHAEMbIA C LEnbl COKpalleHWs BpeMeHu npoes3fa CBeTOOPHOro
obbekTa ansa onpegeneHHon KaTeropumn TPaHCNOPTHbBIX CPEeACTB.

3.1.21 pacwenneHue (split): Habop napamMeTpoB cuUrHanbHOro MnaHa,
NO3BOMSAKLWMNA 3a4aTb COOTHOLUEHUS ANUTENbHOCTEW noadas B KombLe B Buae
abCoONIOTHbIX BPEMEHHbIX 3HAYEeHWA WNU B BUOE WX MPOLEHTHOrO COOTHOLLEHUS,
NPUBELAEHHOIO K ANUTENbHOCTU LuKna.

3.1.22 perynupyemasi rpynna HanpasBneHuMW OBWXKeHUA: HanpaeneHus
ABWXEHUA TpaHCMopTa WNM NELEexXoAdoB, YrnpaBnsieMble OAHOW CUrHanbHOW rpynmno
[IOPOXHOro KOHTpOsnepa.

3.1.23

cBeTOpOpHbLIN O0O6BLEKT: [pynna [OpOXHbIX cBeTodopoB (Ooanee -
cBeTOOpPOB), YCTAHOBIIEHHbIX Ha Yy4acTke YINUYHO-OOPOXHOW CEeTU, OYepenHOCTb
ABWXXEHUS MO KOTOPOMY KOH(DSIMKTYIOLLMX TPAHCNOPTHbBIX CPEACTB Ui TPAHCMOPTHbIX
CpeacTB U NeLexonoB perynupyeTcs CBeTO(OPHON curHanusaumen, paboTtarollen B
€[VHOM LMKne.

[FOCT 52289-2019, nyHkT 3.13]

3.1.24 curHanbHas rpynna: Habop accounnpoBaHHbIX MeXAy COBON BbIXOL4HbIX
KaHanoB JOPOXXHOro KOHTposepa, NOAKMOYEHHbIX K CUrHaIbHbIM CeKLMsM cBeTodopa
ANS yrnpaBreHns OAHMM HanpaBneHnem ABWXEHUS (Mnn rpynnon HanpaBneHnin OgHOro
noaxoda K MNepekpecTky) U MMeKLWMA B UMKIe CBETO(OPHOro perynupoBaHus Tpu
OCHOBHbIX COCTOSIHUSA: “OBWXKEHME paspelleHO”, “OBmxeHue 3anpeLleHo”, “oTcyTcTeme
perynupoBaHus (paspeLLeHo OBUXKEHNE C OCTOPOXKHOCTbIO)”.
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MpumevaHne — CoOCTOsIHME CUrHanbHOW rpynnbl MOXeT AybnupoBaTbCa Ha
AOMNOMHUTENbHbIE  CBETOMOPbLI,  CUrHANbHble  CEeKUUM  KOTOPbIX  MNOAKMOYEHbI
napannenbHO U U3MEHSIOT CBOE COCTOSIHME OLHOBPEMEHHO C CeKUUSMU OCHOBHOIO
ceeTodhopa.

3.1.25

CUrHanbHasi cekuus: CTPYKTYpHbIA 3nMeMeHT [OpOoXHoro ceeTodopa,
obecneuymBaoWwnii popMUpPOBaHME CBETOBOIrO CUrHama onpeaerieHHoro pasmepa,
dopMbl, LBETA, C YCTAHOBMEHHLIMM NapameTpamun CUnbl CBETA.

[FOCT 33385-2015, nyHkT 3.2]

3.1.26 curHanbHbIA NNaH (wnu nporpaMmma perynupoBaHus). Habop
napamMeTpoB, OMNPEeAEensioWmMX LMK CBETOOPHOro perynupoBaHus, 3adaHHbIi B
COOTBETCTBUM C YCITOBMSIMM TPAHCMOPTHOrO CMpoca U CXeMOW OpraHu3aunm ABUKEHWS
Ha AaHHOM KOHKPETHOM PEerynmpyemMomM nepekpecTke.

3.1.27 cmeweHne (offset): Habop napameTpoB curHanbHOro nraHa,
NO3BONAWNA 3a4aTb CUHXPOHU3aUuio noadas AaHHOro OOPOXKHOIO KOHTposnepa K
obLwemMy nnaHy KoopanHauum rpynnbl CBETOMOPHbLIX OOBLEKTOB.

3.1.28 coBmecTumMbie noadasbl: [1Be unm 6onee nogdasbl MoryT 6biTb 3afaHbl
Kak COBMECTMMbIE B TOM Crlyvae, eCnun curHanbHble rpynnbl Noadas B pasHbiX KonbLax
HEe MMEKT KOHQMMKTOB U MOryT OQHOBPEMEHHO 6e30nacHO HaxoOuTbCsl B COCTOSIHWUM
“NBMXKEHME paspeLLeHo”.

3.1.29TakT UuMKNna cBeTodopHOro perynupoBaHusa: [lepnon pencrems
onpeaenieHHon KOMBUHaLMN NPUMUTUBHBIX COCTOAHUIA BCEX CUTHarbHbIX Fpynn.

3.1.30¢cpaza cBeTochpopHOro perynupoBaHusa (stage): UYactb uukna
CBETO(OPHOro perynnmpoBaHusi, COCTOSILLAsA M3 OCHOBHOIO M NPOMEXYTOYHOMO TaKTa.

NpumeyaHne - B MHOCTPAHHOM nMTepaType BCTpe4vaeTCs CO3BYYHbIA TEPMUH
“‘phase”, umerowmi nHoe 3HadeHne (cm. 3.3.15)

3.1.31 umkn cBeTocpopHOro perynupoBaHusa (cycle): 3agaHHas curHanbHbIM
NNaHoOM  MepuMoaUYecKn  MOBTOPSIOLLAACA  MOCNeOOoBaTENbHOCTL — 3NIEMEHTOB,
onpegensieMbiX BblOpaHHbIM CNocobom 3aaHua Lmkna CBETOOpPHOro perynnpoBaHns
(TakTbl, dasbl, M nogdasbl B KonbLax).

an/IMe‘-IaHI/Ie — B apganTtuBHbIX OOPOXHbIX KOHTpOIepax - HEKOTOpble 4acCTu
LUUKITa MOTyT nNponyckaTbCA UM MEHATLCA MEeCTaMU.
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3.2 CokpalyeHus

ALK (ASC — Actuated Traffic Signal Controllers) — OOPOXHbIN KOHTpoONsep ¢
aKTVMBHbBIMW PErynMpoBaHMeM ABWXKEHWS TpaHCnopTa Mo HanpaBneHNsIM.

OK — 0OpOXHbIN KOHTpONep.

KM — pexxum xxentoe muraHne Bcex CBeTo(opos.
NTC — nHTennekTyanbHas TpaHCnopTHas cuctema.
M®Y — MHorodyHKLUMOHanbHoe YyCTPOMUCTBO-adanTep.
OC — pexum oTKN4YeHne Bcex cBeTodopos.

MA4 — npaBvna AOPOXHOIO ABUXKEHUS.

CI' — curHanbHaga rpynna.

TOOB — Tabno obpaTHOro otcyeTa BPEMEHMN.

TC — TpaHCNOpTHOE CPeacTBo.

YOC — ynn4HO-A0pOXKHas CETb.

OCTOK - depepanbHas cnyxba N0 TEXHUYECKOMY W OKCMOPTHOMY KOHTPOJIO
(PCTIK Poccun).

APl  (Application programming interface) — [lporpaMMmHbIN  UHTEpenc
NPUNOXEHUS.

CV (Connected Vehicles) — lNogkntoyeHHoe TpaHCNOPTHOE CPeACTRBO.

DENM (Decentralized Environmental Notification Message) — cTaHaapTHble
coobueHuns V2X.

IP (Internet Protocol) — mapLupyTU3npyembiin NPOTOKOST CETEBOrO YPOBHS CTEKa
TCP/IP.

MAP (map data) - nokanbHas kapTa — cTaH4apTHble coobuieHns V2X.
RSU (Roadside unit) — yCTpONCTBO NPUOOPOXKHON MHPPACTPYKTYpbl V2X.

SPaT (Signal Phase and Timing) — TekyLwue curHansl cBeToOpOB U NPOrHO3HbIE
BPEMEHA X NEPEKITIOYEHUSA — CTaHO4apPTHbIE coobweHmns V2X.

TLS/SSL (transport layer security/secure sockets layer) - kpuntorpaguyeckme
NMPOTOKOMbI TPAHCMOPTHOIO YPOBHS, obecneunBaroLLme 3aLLMLLEHHYIO0 NepeaaYvy AaHHbIX
mMexay yanamu B ceTw.

V2X (Vehicle-to-everything) — cBs3b Mexay TpaHCNOPTHbLIM CPEACTBOM U NOObIM
006BHEKTOM, KOTOPLIN MOXET MOBMMATb Ha TPAHCNOPTHOE CPeACTBO.



IMHCT
4 Knaccudmkaumus aganTMBHbIX JOPOXHbLIX KOHTPONNepoB

41 Mo cnocoby apganTauMm K W3MEHEHUI MnapameTpoB
TPaHCMNOPTHbLIX NOTOKOB (Kputepun “A”)

4.1.1. [AQ] - [JopoxHble KOHTponsiepbl BPEMEHHO-3aBMCUMOro YynpaBlieHUs -
MCNONb3yIT NpeaBapuUTENbHO paccyYnTaHHbIM  Habop nporpaMmm  perynvpoBaHns
(cvrHanbHbIX NaHOB) U NPOM3BOAAT BbIOOP aKTMBHOW NPOrpamMmbl PerynnmpoBaHusa Ha
OCHOBE pacnucaHusi, 6e3 ncnonb3oBaHNs AaHHbIX OT AETEKTOPOB TpaHCcMnopTa.

4.1.2 [A1] - OpOXHble KOHTPOIINepbl TPAHCMOPTHO-3aBUCUMOTO (CUTYaLIMOHHOIO)
ynpaeneHus (traffic responsive), ncnonb3ylT nNpeaBapuTeSNibHO pacCYNTaHHbIN HAabop
CUTHarmnbHbIX NIaHOB M MPOM3BOAAT BbIOOP aKTMBHOW MporpamMMbl PerynmpoBaHus n3
Habopa Ha OCHOBE U3MepeHWsI NapamMeTPOB TPAHCMOPTHbLIX MOTOKOB.

4.1.3 [A2] - [opOXHble KOHTpOSnepbl afanTMBHOIO YynpaBreHus o
TpaHcnopTHoMy cnpocy (traffic adaptive) ncnonb3yoT HenpepbIBHYKD KOPPEKTUPOBKY
BPEMEHHbBIX MNapamMeTpoB CBETO(OPHOro uMkna (OIMTENbHOCTU uMKna, caBura u
pacnpegeneHns a(pdeKkTMBHON ONNTENBHOCTM 3e1IeHOr0) B 3aBUCUMOCTM OT Crpoca Ha
ABWXeHWe, onpeaensieMoro no curHanam getekropa v uUnm MHbiMu cnocobamm (B TOM
yucne nosiydaembiMM OT O0BOPYAOBAHUA CMEXHOro CBETO(OPHOro obbekra, unm ot
NOAOKMIOYEHHbLIX aBTomMobunen). WM3ameHeHne napameTpoB MOXET MNpPonU3BOAUTHCA
[OPOXHbBIM KOHTPOSSIEPOM KakK B pPeXMMe pearnbHOro BpeMeHW, Tak U C HEKOTOPbIM
OTCPOYEHHBbIM [OENCTBUEM, onpeensemMbiM NepuogoM HaKOMNMEeHUa CTaTUCTUYECKUX
AaHHbIX O TPAHCMOPTHbLIX NOTOKax U BpeMeHeM nx o6paboTKu.

4.1.4 [A3] - JopoxHble KOHTpONSepbl akTMBHOIO ynpaeneHus (actuated, Vehicle
actuated (VA), akTyarnbHbIW, aKTUBHbIN, aKTyanuampyemMbli, akTUBUPYEMbIN) - B pexnme
peanibHOro BpeMEeHU BbINOSTHAKT 00paboTKy akTUBMPYHOLLMX COObITUIA U NPUHUMAOT
pewleHne O BbI30BE/MPOANEHNN OCHOBHOINO TakTa, pasbl unu nwdon oTAenbHOM
noadasbl B Konbuax (B 3aBUCMMOCTU OT UCMNONb3yeMoro cnocoba opraHvsauumm umkna
CBETO(OPHOro perynupoBaHus). PelleHve npuvHMMaeTCa Ha OCHOBE W3MepPEHUs
WHTEpPBAanoB MeXay TPaHCMOPTHbIMU CpeaCcTBaMU C Y4eTOM COBMoAeHNA OrpaHU4eHnn
MaKCMMasnbHON U MUHUMAnNbHOW ANUTENbHOCTEN, 3a4aHHbIX CUrHANbHbLIM MAaHOM.

4.1.5 [A..,..,] - JOpOXHbIEe KOHTPOMNEpPbl KOMOMHMPOBAHHOIO TUNa ynpasneHns -
COOTBETCTBYIOT Cpa3y HECKOSIbKMM Knaccam, nepedncrnieHHbiM B n.4.1.1-4.1.4. Takue
KOHTpOMnepbl NO3BONAT BblbpaTb M NPUMEHUTb anroputM B 3aBUCMMOCTU OT
ocobeHHocTen cBETOGOPHOro 06bekTa U NPeanoYTEHNN TPAHCMOPTHOIO NHXEHepa.

4.2 o cnocoby opraHM3auum LUUKIa cBeTo(opHOro
perynupoBaHusa (kputepun “0”)

4.2.1 [O1] - JopOXHble KOHTPOMNEPbl MHTEPBANbHOIo TUNA.

4.2.2 [O2] - JopoxHble KOHTponepbl da3HOro Tmna.

4.2.3 [O3] - [OpOXHble KOHTpOMMepbl C akTUBHbIM YyNpaBfeHMEM O
HanpaBneHusM.
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4.2.4 [O..,..,] - JopoxHble KOHTpOMNepbl KOMOGMHMPOBAHHOIO TUMNa - Mo BbIGOPY
nonb3oBaTens MOryT peanu3oBbiBaTb HECKOMbKO W3 MEepeydncrieHHbIX cnocobos
dopmupoBaHna umukna. Heobxoaumo ykasaTb nogaepXmBaemMoe [aHHbIM JOPOXHbLIM
KOHTPONepoOM MHOXECTBO CrnocoboB.

4.3 Mo cnocoby pasmeLlueHUA NIOrMKM aaanTUBHOrO yrpaBrneHus
(kpuTepun “P”)

4.3.1 [P1] - JopOXHble KOHTPONSEpPbl NIOKanNbLHOro yrnpasneHns.

OnNuTenbHOCTb 3NEMEHTOB LMKNa perynvpoBaHnsa cBeToopHOro obbekta mnm
TeKylwee COCTOSIHUE CUrHasrnbHbIX Tpynn onpegenseTca OOPOXHbIM KOHTPOMSepoMm
caMoCToAATENbHO, 6e3 B3anMoOEeNCTBMA C APYTMMU OOPOXHLIMU KOHTpONnepaMi mnm
nogcuctemamm UTC.

4.3.2 [P2] - JlopoXHble KOHTpOepbl CACTEMHOIO ynpasreHus.

AnUTenbHOCTbL 3NEMEHTOB LKA perynmpoBaHnst CBETOOPHbLIM OGBHEKTOM MK
TeKylLee COCTOsIHME CUrHanbHbIX Fpynn onpeaensieTcs nogcuctemamu UTC.

4.3.3 [P3] - JopoxHble KOHTpOsepbl KOMOUHUPOBAHHOIO YNpaBeHus.

OnNuTenbHOCTb 3NEMEHTOB LMKNa perynmpoBaHns cBETOOPHOro obbekta unm
TeKyliee COCTOSIHAE CUrHamnbHbIX TPYynn onpeaensetca AOPOXHBbIM KOHTPOSNEpoOM C
y4eTOM B3aUMOLENCTBUA C APYIMMU AOPOXHBIMW KOHTPOMfepaMm unm nogcmcteMamm
NTC. Baanmogenctane MoXeT ObITb peanM3oBaHa NyTeMm:

- YCT@HOBKM OrpaHUYeHU Ha ONIMTENbHOCTb 3NIEMEHTOB LKA perynmpoBaHus
CBETO(POPHOro 06BLEKTA UNM TEKYLLEro COCTOSIHME CUrHarmbHbIX Fpynn, B TOM 4ucne
OorpaHvyeHun no ycnosmaM QYHKLUMOHUPOBAHNA KOOPAWUHUPOBAHHOIO YynpaBrieHUs
(cbmkcnpoBaHHOW ONUTESTbHOCTY LKUKNa 1 casura);

- MO}J,I/I(*)I/IKaLl,I/II/I napameTpoB Leneson beHKLI,I/II/I ynpasrieHna wunn yctaHOBKU
OrpaHW-IeHI/IIZ Ond aganTtuBHOIo yrnpasrieHUd no TpaHCNOPTHOMY CINpOoCy;

- Nepegayyn NporHosa napameTpoB TPaHCMOPTHOrO MOTOKA U / UMM PEeXuMOB
paboTbl CMEXHOro NepeKpecTka;

- UHbIMU crnocobamu.

4.4 Tlo HaNM4YUIO N KOMNOHOBKE annapaTtHbIX OJIOKOB AOPOXKHOro
KOHTponnepa (Kkputepum “M”)

Tpe6OBaHM$I OTHOCATCA K CI'IOCOGy KOMMNOHOBKM B [OOPOXHOM KOHTpOIfiepe
cneayrowmx (*)yHKLI,I/IOHaJ'IbeIX MOD,yJ'IeIZZ CunioBble QJ3reKTpndeckmne uenun, uenu
ynpasnawwero MMKpoOKoHTponnepa, cnaboTouHble Lenu BBOAA-BbIBOAA U AETEKLUMN.

4.4.1 [M1] MoOHOBNOYHbIE - MOAYNM KOHCTPYKTUMBHO OOBEOWHEHbl Ha OLHOM
3fIeKTpUYEeCcKon nnarte.

4.4.2 [M2] MoaynbHble - MOOYNN KOHCTPYKTUBHO BbIMOSIHEHbLI B BUAE HecyLlen
nnatbl U OQ4HOrO, ABYX UM HECKOMbKNX CyOMOoaynen, yCTaHOBIIEHHbIX HAa HeCyLen nnarte
yepes MeXnraTHble CoeaUHUTENN.
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4.4.3 [M3] BrnoyHble C uMCNOMb30BaHMEM KOP3UHbI («KpenTa») - Moaynu
KOHCTPYKTMBHO BbIMOSMHEHbI B BUAE OTAENbHbIX BrIOKOB, yCTaHaBNUBAEMbIX B KOP3UHY.
Kop3nHa KOHTponnepoB 3TOr0 TuMNa He HABMNSETCA CTaH4apTHOM No rabapuTHbIM
pasmepam, MO MNOCagoYHbIM pasmepam ANS pasbemMoB, UMM MO TUMY MEeXBNoYHbIX
coeuHUTEnNen.

4.4.4 [M4] bno4Hble ¢ UCNonNb30BaHNEM CTaHOAAPTHOW KOP3WHbI («KpenTay) - aTo
TO Xe, HO C UCMONb30BaHWEM KOP3UHbl Ans YCTaHOBKWM B 19-O10MMOBYHO CTOWMKY MO
ctaHgapty EBpomexaHuka (Eurocard — «EBponeunckas nnata»). Ctangapt |IEEE
1101.2-1992, koHkpeTusnpyeT TpeboBaHMs K KOHCTPYKUMM NnaT U KOP3WMH ANs KX
ycTaHoBku. CTaHaapT onpeaenser:

- hopmMaT 1 TMNopasmep MCcnosib3yemMbix NevaTHbIX NnaT;

- oopmy, npocunb, pacrnonoXeHne W [JOMYCKM Ha 3SfEeMEHTbl KpenneHus
(TpeboBaHnsA pacnpoCTPaHAKTCA Ha NNaTbl U KOP3UHDI);

- oOLLee pacnonoxeHne pasbeémMa Ha nnare.

4.4.5 [M5] MporpammHble nHTennektyanbHble agpa (IP agpo ALOK) - AOPOXHbIN
KOHTpOMnep He UMeeT CODCTBEHHbLIX annapaTHbIX MOAyrien n noctaBnseTcs Kak IP sapo
(IP Core - Intellectual Property core). lNporpaMmmHbie MOAYIM BbIMOMHSAKTCH Ha HecyLLen
CTOPOHHeN annapaTtHoum nnatgopme (OK wnm MOY), wucnonb3yrT CUNOBLIE
3NeKTpuyeckue Luenu, pecypcbl ynpaBngaoLLero MMKPOKOHTponnepa, cnaboTouHble uenm
BBOAa-BbiBOAA W AeTekuuun. IP agpo peanuayeT YHUULMPOBAHHYIO CTaH4apTOM
6asoByto nporpammHyto noruky ALK, Takke, npu HeobGXOAMMOCTM, MporpueTapHble
pacwmpeHns 6asoson norukn AK, BoctpeboBaHHble B nokanbHoM npoekte ATC.

4.5 Mo obecne4yeHno pexmmMma KOOPAMHUPOBAHHOIO ynpaBfieHUs
(kputepun “K”)

45.1 [KO] — He obecneuymBatowme KOOPANHUPOBAHHOIO YrpaBfeHna B
BGeCcueHTPOBOM peXUME.

45.2 [K1] — O6ecneunBaowme 6eCLEHTPOBYD KOoOpAMHALMIO CNOCOBoM
NOKanbHOM CBA3M MEXAY COCEOHVMW OOPOXHbIMU KOHTpONfnepamMmu M nepegaden
CUMHXpOCUrHana.

4.5.3 [K2] — ObecneymBatoLLme pexmm KoopamHaumm B 6eCueHTPOBOM pexume, ¢
KOoppeKuunen nokanbHOro BpeMeHU 1 aBTOMaTUYECKOM MPUBA3KON BCTPOEHHbLIX YacoB K
MUPOBOMY BpPEMEHMU - AN151 MHTepBarnbHOro cnocoba 3agaHus Lukna.

4.5.4 [K3] — ObecneymBatome pexmm KoopamHaumm B 6eCLEHTPOBOM peXnme, C
KOoppeKumnen nokanbHOro BpEMEHU N aBTOMaTUYECKON NMPUBA3KON BCTPOEHHbIX YacoB K
MMUPOBOMY BpeEMEHMU - Anst pasHoro cnocoba 3agaHns LMKna.

4.5.5 [K4] — Obecne4nBatoLime pexmm KOoOpaMHaLmMm B 6eCLEHTPOBOM peXnMe, C
KOppeKunen rnokanbHOro BpeMeHU 1 aBTOMaTUYECKOM MPUBA3KON BCTPOEHHbLIX YacoB K
MUPOBOMY BpeMeHW - Ons cnocoba 3agaHna uUukna KOHTponnepa C akTUBHbIM
ynpasneHneM no HanpasBneHUsIm.
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45.6 [K..,.] — KombuHnpoBaHHOro Ttuna (QOSMKHbI OblTb MNepeyvncrneHbl Bce
BapuaHTbl - Hanpumep [K2,3,4].

4.6 Mo Hanuuuio cpencTB ob6ecneyeHUsi MPUOPUTETHOrO WNM
BHeouyepeaHoro npoesaa (Kputepum “T”)

4.6.1 [TO] — He o6ecneunBatome pyHKUMA BHEOYEPELHOIO UM NPUOPUTETHOIO
npoespaa.

4.6.2 [T2] —O6ecneunBatowme hyHKLUUN BHEOYEPELHOMO Npoe3aa.

4.6.3 [T3] — ObecneunBatome PyHKLUN NPUOPUTETHOIO Npoesaa.

47 Mo Hanuumw cpeactB dopMupoBaHUA  AaHHbIX,
B3aMmoaencTeus ¢ noaknoyeHHbimu TC (V2X) (kputepun “X”)

4.7.1 [X0] — He umetowwmne cpencTs hopMMpoBaHUs OaHHbIX Ans cuctem V2X u
NHTepenca onsa ssammogencrTamnsa ¢ RSU.

4.7.2 [X1] — nmetowme nHTepenc szanmogenctemst ¢ RSU u peanusyowme Ha
HeM:

- JaHHble TeKylero M MPOrHO3HOIO COCTOSAHWSA CUrHanoB CBeTOdOpPOB MO
CUrHanbHbIM rpynnam (SPaT);

- JaHHble OonncbiBakOLLnE TOMNOJIOTNIO U CBA3U Ha NepeKpeCcTKe (MAP);

- 06paboTKy AOaHHbIX O Tekywem mectononoxeHmn CV ana obecneyeHus
dOYHKLMI NPUOPUTETHOrO Npoe3aa.

4.8 Mo cnocobHoctn ALK paGoTaTb B rpynrne KOHTPOJSINEpOB,
B3aMMOAeNCTBYIOWUX Mexay cobon (kputepun “T™’)

4.8.1 [I0] — He nogaepxuBaoLMe B3aMMOAENCTBUS C COCEQHMMU OOPOXHbIMMU
KOHTpoOnfepamu.

4.8.2 [M] — obecneunBarowime B3aUMOOENCTBME C COCEOHVMMMU LOPOXKHbIMU
KOHTponnepamn no IP-cetn ons peanu3auun COBMECTHOrO anroputMa noBeaeHus B
OTBET Ha TPAHCMNOPTHY CUTYyaLUUIO UK 3anpockl Ha 06CcnyxMBaHme.

49 Mo cnocobHoctn ANK 3agaBatb NPOU3BOJSILHYIO
Nosib30BaTesIbCKYH0 FIOrMKy anroputma (Kkputepum “J117)

4.9.1 [JI0] — He nopaepxuBaeT 3ajaHMe MNOSb30BaTESIbCKOro anroputma c
NPOM3BOSIbHOM NOTMKON.

4.9.2 [J11] — nosBonsieT nonb3oBaTento 3agaTb NPOM3BOSIBbHYKO pacLUIMpSeMyro
NOrnKy anroputMa npyv NOMOLLM CneumanbHOro fA3blka nporpamMmpoBaHna nm Habopa
KomaHa, obecneymBalollero AOCTYN KO BHYTPEHHUMM MpOorpamMMHbiM  OBbekTam
[OPOXHOro koHTponnepa (API).

4.9.3 [NN12] — nos3BonsieT nonb3oBaTento 3agaTb MPOM3BOSIbHYIO pacLUMpAeMyto
NOrnKy anroputMa npu mnoMowmM OBLENPUMEHMMOrO $3blka MNPOrpaMMMpPOBaHNS,

11



IMHCT

obecneumnBaroLlero AOCTYyN KO BHYTPEHHUM MNpPOrpamMHbIM OObEKTaMm [OPOXKHOMO
KoHTponnepa (API).

410 Tloppepxka AUHAMMYECKU 3arpyxaemMmbiX CUrHaNbHbIX
nfaHoB WMNU OUWHAMUYECKOW KOppeKuMuM napameTpoB CUrHarbHOro
nnaHa (kputepuu “A)

Ob6ecneunBaeTcs Ha YPOBHE 3arpy3kun CUrHalbHbIX TJ1aHOB n/vnm KoppeKkunmn
napamMmeTpoB BbIMOJIHAEMOIo B TeKyU.lMVI MOMEHT CUIrHarnbHOro nraHa.

4.10.1 [A0] — AnHamnyeckmne n3aMeHeHNsa CUrHanbHbIX MaHOB He NPeayCMOTPEHbI.
4.10.2 [O1] — ObecneumBaeTca onsi CUrHaNBLHOro niaHa UHTepBaribHOro TMna.
4.10.3 [[2] — ObecneumBaeTca onsi CUrHaNbLHOro niaHa gasHoro Tuna.

4.10.4 [O3] — O6ecneuynBaeTcss CurHanbHOro nfiaHa TuNa “akTUBHbLIM MO
HanpaBneHuam”.

4.10.5 [O..,.] — KombuHuMpoBaHHOro Tmna (OOMMKHbI ObITb NEpeyncrieHbl Bce
BapuaHTbl - Hanpumep [[12,3,4].

411 Mo cnocoby ohopMMpoBaHMA MNPOMEXYTOYHbLIX TaKTOB
(kpuTepun “I17)

4.11.1 [[0] — MNpoMexXyToYHble TakTbl 3a4at0TCS HEMNOCPEACTBEHHO B CUTHANIbHOM
nnaHe (KOHTPonnepbl MHTEPBANbLHOIO TUNa).

4.11.2 [M1] — C duMKCMPOBAHHBIMM MNPOMEXYTOYHLIMU TakTaMn (XKECTKUMM)
AnNnTenbHOCTb M CTPYKTypa NMPOMEXYTOYHOro TakTa ANs KaX4oro BapMaHTa nepexoaa
Mexay CTPYKTypamMu UMKna CBETO(OPHOro PErynMpoBaHNs yCTaHABMMBAKOTCS MpU
HacTponKe [OOPOXHOrO0  KOHTponnepa W ukcupoBaHbl B npouecce  ero
PYHKLUNOHNPOBAHKSI.

4.11.3 [M2] — C anHamMunyecknmn OPMUPOBAHNEM MPOMEXYTOYHbIX TaKTOB,
BblYMCNSAEMbIMXA Ha OCHOBE MOSHbIX MaTpuy nepexonoB. [1pOMeXyTOYHble TaKTbl
pPacCYNTLIBAOTCA AOPOXHBIM KOHTPOSIIIEPOM CaMOCTOATESNIbHO, C Y4eTOM TeKyLlero
COCTOSIHUSI CUrHamnbHbIX rpynn u Habopa yCnoBuW, 3agaBaeMblX, Kak npasBwurnio,
maTtpuuamm nepexonos (IntergreenMatrix n OffsetTimeMatrix). MaTpuubl nepexonos
3a[alTca NpuM HaCTpovke [AOPOXHOro KoHTpornepa. OHW ONUCBIBAKOT B3aUMHbIE
YCNOBUSI  BKITOMEHUS, BbIKMKOYEHUS W NEPekrioyeHnUs nap CUrHanbHbIX — rpynn.
O6ecneunBaeTcst hopMUpoBaHME onTMMasbHbIX 6e30MacHbIX NepexoaHbIX NHTepBaroB
Ans nobblx KOMOUHALMI NepeknioYaeMbIX CUrHanoB CBETO(OPOB.

412 Mo noppepxuMBaeMbiM UHTepdencam nNOAKNHOYEHUA
OETEeKTOPOB TpPaHCNopTa W HaNUMuyuio pearim3oBaHHOro npoTokona
B3anMoaencTBuA ¢ aetekropamm (kputepum “C”)

4.12.1 [C1] — noaknoYeHne EeTEeKTOPOB TpaHCcnopTa TUna “Cyxomn KOHTaKT .
4.12.2 [C2] - noAKMYeHMe [EeTEeKTOpPOB TpaHcrnopTa Mo  JfloKanbHbIM
nocnegosatenbHbiM nHTEpdencam CAN, RS-232, RS-422, RS-485.
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4.12.3 [C3] — nogkntoveHne OeTeKTOpoB TpaHcnopTa Nno ceTeBoMy UHTepdency
IP-ceTu, Ethernet.

4124 [C..,.] - KombuHaumsa wuHTepdencoB (MepeyncnarnTca  Bce
nogaepXxuBaemsie).

413 Mo HanuMuMio B [OOPOXHOM KOHTponnepe uHTepcenca
B3anmoaencteua ¢ MOY (kputepumn “®”)

4.13.1 [®0] — OTcyTCcTBYIOT MHTEPdenchl nogkntodeHna Moy.

4.13.2 [®1] — NmeeTca nHTepdenc nogkroveHms MOY ¢ goctynom Ha ypoBHe
das.

4.13.3 [@2] — NmeeTca nHTepdenc nogknodeHns MOY ¢ gocTynom Ha ypoBHe
CUrHanbHbIX rpynn.

4.13.4 [®3] — NmeeTca nHtepcenc nogknioyeHna MOY ¢ goctynom Ha yposHe
NPUMUTUBHBIX COCTOSIHUIA CUTHAMNbHbBIX FPynn.

4135 [®.,.] - KombuHauma wuHTepdencoB (NepeyvncrnarTca  Bce
nogaepXxuBaemsble).

414 Mo HanMuMio B AOOPOXHOM KOHTpoOssiepe CpeacTs
Kpuntorpadunyeckon 3awmtbl (Kputepun “LU”)

4.13.1 [LUO] — He nogoepxnBaeT cpeacTB KpMnTorpadomuyeckoro LWmpoBaHus.

4.13.2 [WLU1] — MogpepxmnBaeT Kpuntorpauyeckyro salmTy BHELLHUX COeANHEHUI
no npotokony TLS/SSL.

4.13.3 [WU2] — MogpepxnBaeT Kpuntorpapuyeckyo sawmTy BHELIHNX COeaUHEHUI
nocpeactsomMm npotokona TLS B cooTBeTcTBMM C pekoMmeHgauusammn P 1323565.1.020-
2020 “NHdbopmaumnoHHas TexHosorus. Kpuntorpadguyeckas sawmuTa nHgopmaumm’.

4.13.4 [lU3] — NoppepxmBaeT Kpuntorpadunyeckyto 3aLmTy BHELUHUX COeANHEHUN
nocpeacteomMm npotokona TLS B cooTBeTcTBMM C pekomeHgauusammn P 1323565.1.020-
2020 “UHdopmaumoHHas TexHosnormna. Kpuntorpadudeckas sawmurta MHopmaunn.” u
nmeet ceptudukat PCTIK ana cpeacTs KpUNTO3aLWMThI.

Mpumep ycnoBHOro obo3HayeHns ONs JOPOXHOIO KOHTpOMnepa, KOTOPbIN:
noggepXxuBaeT aganTuBHOE YNpaBfieHMe Mo TPaHCNOPTHOMY CAPOCYy M aKTUBHOE
yrnpaBrieHMe B peanibHOM BpEMEHN; MOXET (POPMMUPOBATL LIMKIT Kak KOHTponnep gasHoro
TMNa M Kak KOHTPONMEp C akTUBHbIMW PEryniMpoBaHMEM [ABWXEHUS TpaHcnopTa no
HanpaeneHmsaMm (No BbIOOpPY nonb3oBaTens); MNO3BOMAET MNONb3oBaTeEN0 3adaTtb
NPOM3BOSIbHYK pacLUMPAEMY0 NOTMKY —anropuTtMa npuv nomoLwm obLenpumMeHMMoro
A3blka NPOrpaMMnUpPOBaHUS; UCNOSb3yeT ANHAMUYECKUIA pacyeT NPOMEXYTOYHbIX TAKTOB,
BbIYNCIIAIEMbIX HA OCHOBE MOJTHbIX MaTpPUL, NEPEXOLOB — B COOTBETCTBMM C U3MOXKEHHLIMMU
KpUTEpPMAMM Krnaccudunkaumm:

LopoxHbil kKoHmponnep muna [A2,3 02,3 N2 M2]

5 O6wme TpeboBaHuA

5.1 ApanTuMBHble [OOPOXHble  KOHTPOMMepbl  AOSMKHbI  COOTBETCTBOBATb
TpeboBaHUAM K OPOXKHbIM KOHTponnepam, onpegeneHHoiv B FTOCT 34.401.
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5.2 He pgonyckaetca o6beguHeHne B OOHY CUrHambHYK rpynny 31eKTpuyYeckux
uenen cBeTodOpoB [AOBYX M 0Oonee He3aBMCUMbIX perynmpyemMbiX HanpaBneHun
OBWKEHUS Ha nepekpecTtke (Hanpumep, BCTPEYHbIX TPaHCMOPTHbLIX HanpaBreHUn,
TPaHCNOPTHOrO M NELLEXOOHOrO0).

5.3 lMpu peanusaumm anroputMoB NPUOPUTETHOrO Npornycka, Ans aBTomobune
3KCTPEHHbIX CryX0 cneayeT NPUMMEHsITb BHEOYEPEeAHOW npoesa, a Ansi MapLpyTHOro
NaccaXXMpCcKoro TpaHcrnopTa obLLero nonb3oBaHNs - NPUOPUTETHLIN NPOE3A.

5.5 CocTosiHMe curHanbHbIX rpynn aganTUBHOMO 4OPOXHOIO KOHTPOiepa A0MKHO
oTOOpaxaTbCA Ha CUrHarnbHble CEKUMW BCEX TUMOB TPAHCMOPTHbIX U MNeLeXOAHbIX
cseTodopoB no (FOCT 33385-2015, TOCT P 52289-2019, TOCT P 52282-2004),
BKMtovasa nyHHo-6enble cBetodopbl T.5 no NOCT 33385-2015, umHGoOpMaUNOHHLIE
ceeToBble cekunmn no NOCT P 52289-2019, ceetodopsl Tnna T.7 no NOCT 33385-2015,
KOJSibLia KpacHOro LBeTa Ha YepHOM (poHe AOoNOoNHUTENbHbIX cekunn ceeTodopos T.1.0K,
T.1.0k, T.1.nnk, T.3.nk, T.3.nk no FOCT P 52282-2004.

5.6 AganTuBHbIN OOPOXHbIA KOHTPOMMep, Npu cMeHe OTOOpaXkeHUsi OCHOBHbIX
COCTOSIHMUI CUrHasbHbIX rPynn Ha ceeTodopax AomkeH (hopMmnpoBaTb NPOMEXYTOYHbIE
TakTbl MPUMUTUBHBLIX COCTOSIHUMA CUrHamnbHbIX FPYNM COrfacHO 3a4aHHbIM BPEMEHHbIM
napameTpam [OfUTENbHOCTM COCTOSIHUMA  “3eneHoe  MuraHue”, “KpacHO-XenTbin”,
“KenTbin”.

6 TpeboBaHus K cnocoby hopMmupoBaHUs LUKNa

6.1 [Ana yHudukaumm aganTuBHbIX OPOXHbBIX KOHTPOSNEPOB, NCNOMb3yeMbIX NPU
noctpoeHnn UTC, pekomeHOyeTCs MCMNONb30oBaHWE NpuHUMNA 3ajaHus napameTpos
UuKra c ynpasfneHueMm Mo HanpasSfieHUsIM B MHOMOKOSbLEBOM pexume. B vacTHoMm
cnyyae, npu KOMMYecTBe KoneL, paBHOM eauHuue, TakoW crnoco® MOMHOCTLIO
obecneunBaeT TpaguMUMOHHYKO (basHyto cxeMy hOpPMUPOBAHWUA UMKNAa, a aganTUBHbIN
pexumMm B 3TOM Ccryvae MoAdepXuBaeTca 3a CYeT BO3MOXHOCTW nponycka as,
npoaneHna no npusHaky “paspbiBa” TPaHCNOPTHOrO MOTOKa, Bbi3oBa a3 no
cpabaTtbiBaHWO OETEKTOPOB WM KHOMOK BbI30OBa NS NewexonoB, KOOpAWHauuw,
NPUOPUTETHOIO MPOMYyCKa, a Takke 3a CYeT B3aUMOAEWCTBUS C MOAKMOYEHHbIMU
aBToMobunsaMu.

6.2 He pekomeHOyeTCs UCNOSb30BaHNE KOHTPOMNEepPOB MHTEPBarbHOro Tnna gnsg
peanusauun agantuMeHoro ynpasneHus. MNMogknioyveHne Kk UTC ycTaHOBMEHHbIX paHee
KOHTPONIEPOB WHTEpBanNbHOrO TuNa, a Takke nogknoveHne Kk WTC BHOBb
pa3pabaTtbiBaeMblX MHTEpBasibHbIX KOHTPOSNEPOB — [AOSMKHO OCYLIECTBASATbCHA MNpwu
nomowmn MOY, yepes mHTepdenc LOCTyna K ynpaBfieHUIO Ha YPOBHE MPUMUTUBHbLIX
COCTOSIHUM CUrHanbHbIX rpynn. [lporpaMmmHas norvka OPMUPOBaHUA UKKNA W
NHTEepdENChbl CBA3N C UeHTpoM B moayne M®Y obecneunBatoT Heobxoaummble Ons
noctpoeHnsa NTC TpeboBaHMs HacTosILWEero ctaHgapTa.

6.3 [opOXHble KOHTposnnepbl pasHOro Tuna pekoMeHOyeTCHd WUCMOoNb3oBaTb B
ajanTMBHOM peXMMEe Ha HeCIOoXHbIX nepekpectkax (T-obpasHble nepekpecTky,
newexoaHble nepexoabl Yepe3 OAHY MPOEe3Xyk YacTb, NEPeKpPecTkn He UuMerolime
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NEBOMOBOPOTHBLIX  MaHEBPOB C  WUCMOMb30BaHMEM  AOMONHUTENbHbLIX  CEKLUN
cBeToopoB).

6.4 [JOpOXXHbI€ KOHTPOSNEPbI C aKTUBHbLIM YNpaBfeHNeM Mo HanpaBfeHUsM MoryT
NMPUMEHSITLCA Ha NepeKkpecTKax MoboM CNOXHOCTW.

7 TpeboBaHna K cnocoby ¢opMUpPOBaAHUA MNPOMEXYTOUYHbIX
TaKTOB

B uensx ymeHblUeHVs1 3adepXeK ABWXEHMSI TpaHcriopTa WM neluexonos, Ans
afanTUBHbIX AOPOXHbIX KOHTPOMNepoB pekomeHayeTcst ¢dopmupoBaHme
NMPOMEXYTOYHBIX TAKTOB CaMWM [OPOXHbIM KOHTPONNEPOM C y4eToM hakTUYeCcKM
nepeknoYaeMblX CUrHasnbHbIX rpynn. PacyeTbl 3a4epXXku BKIIOYEHMST pa3peLuatoLLero
curHana pns 6e30nacHoOro 3aBeplUeHUs NPeALlecTBYHOLWEro MaHeBpa [AOSMKHbI
BbIUMCIIATLCA [JOPOXHBbIM KOHTPOSNIEPOM Ha OCHOBE MOSHbIX MaTpul MNepexonos,
3ajaHHbIX B KOHKPETHOWN KOHPUrypaLmMmn JOPOXKHOIO KOHTpoOnnepa.

8 TpeboBaHuMA K cnocoby B3auUMOAEUCTBUA C LEHTPOM
ynpaBrneHus

8.1 AganTunBHbIN OPOXHbLIN KOHTPOSEpP, NnpuMeHaembin B coctaBe UTC, gormkeH
BbINOSHATL BCe TpeboBaHWA N0 MUHMManNbHOMY Habopy KomMaHz B3aMMOOencTBus C
LEeHTPOM yrnpaBreHns, KoTopble obecneymBaeT OOblYHbIN (HE aganTUBHbINA) LOPOXHbIN
KOHTpOnnep:

- MONy4YeHne CnpaBOYHbIX AAaHHbLIX O pasMeLLEeHMM JOPOXKHOIO KOHTpOnnepa, ero
NOEHTUDUKALMOHHBLIX AaHHbIX, UMELUXCS dhasax, CUrHanbHbIX NiaHax;

- nonyyeHme cobbITMA (MM OMpPOC) TeKylero COCTOSIHUS — JOPOXHOro
KOHTpoOnepa: aBapusd, pexmm “OTKoYeHne CBeTOOpPOoB”, pexXnm “Kentoe muraHue”
(M), HOMep TekyLllero CurHanbHOro nmnfaHa, Homep Tekywen dasbl, COCTOSHUSA
CUrHanbHbIX rpynm;

- ycTaHoBKa coctosiHua [K: “oTknioyeHne cBeTodopoB®, “Xentoe muraHue’,
HomMep Tpebyemoro curHanbHOro nnaHa, Tpedyemon dasbl.

[ononHutenbHo, Habop KOMaHA B3aMMOAEWCTBUS C LEHTPOM  [OOIDKEH
NoAAepXMBaTb creaylowmne MUHUManbHble OYHKUMM Ans obGecnevyeHust aganTUBHOMO
ynpaBeHnst CUCTEMHOTO YPOBHSI:

- BOSMOXHOCTb 3arpy3kn AMHaMn4eckn nepeonpeneneHHbliX CUrHasnbHbiX NMiiaHoOB,

- UISMEHEHME NapamMeTpoB TEeKyllero CUrHanbHOro nnaHa Aans  Bcex
YHUPMUMPOBAHHbBIX MapaMeTPoOB anropuTtMa MHOFOKONbLEBOIO akTMBHOMO yrnpaBrneHust
No HanpaeneHusiM (ONUTENbHOCTM WM WX  AONYCKW, nocrnegoBaTenbHocTn a3
perynmpoBaHusi, CMELLEHMS);

- obecneyeHne nepegadn cobbiTuin cpabaTbiBaHWIA OETEKTOPOB TpaHcrnopTa U
APYrMx CEeHCOopoB (KHOMOK BbI30OBa ANsl Meluexoda, 3arnpocoB npuoputeTa) B Lensx
[NArHOCTUKN.

8.2 |_|pl/l AOMHaMnyeckomn 3arpy3ke CurHalbHbIX MiiaHOB Ui nepeonpeneneHnin

napameTpoB AENCTBYIOLLEro CUrHanbHOro nnaHa, anroputmM opMMPOBaHUS LMKNa B
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AOPOXHOM KOHTposnnepe aomkeH obecnevmBaTb NNaBHbIM Nepexoq U3 ctaporo Habopa
napamMmeTpoB B HOBbIN, UCKITOYAKOLWNNA pe3KNEe U3MEHEHUA ONINTENbHOCTEN CUrHamnoB.
lMnaBHOe BTArMBaHWE B HOBblE MapameTpbl CMELLEeHUs KOopAMHALUMK peKoMeHOyeTcs
BbIMOMNHATL 3a 2-3 umkna. AnroputM GOPMUPOBaHUA LMKNA He JOfKeH TpeboBaTb
nepesanycka [OOPOXHOIO KOHTPOMSiepa B HavarbHOE COCTOAHME TMOCne 3arpysku
ANHaAMUNYECKNX napameTpos.

8.3 ApanTuBHbIN  [JOPOXHbIN KOHTpONnnep  OOrKeH obecneunBaTtb
B3anMOAENCTBUE C LEeHTPOM yrnpasrneHnsa yepes cetn TCP/IP.

9 TpeboBaHMA K cnocoby B3aMMOAeMCTBUS C ynpaBrsilOWUM
KoHTponnepom, MY

9.1 [opOXHble KOHTpoOmnfepbl, He3aBUCUMO OT UX  (PYHKUMOHAmNbHbIX
BO3MOXHOCTEN, AOSDKHbl UMETb WHTepdenc nna nogknoydeHns MOY. [JopOoXHbIn
KOHTpOSnep AomkeH obecnevnBatb HU3KOYpPOBHEBLIN AocTyn MO®Y Kk ynpaBneHuo Ha
YPOBHE NPUMUTUBHBIX COCTOSIHUI CUrHASbHbLIX rPynmn, noslydeHue cratyca CUrHasibHbIX
rpynn, crtatyca OeTeKTOpPOB U KHOMOK 3anpocoB 06CnyXMBaHUsA N4 newexona.

9.2 lMpwn nogkrnoyeHn MOY, OOPOXHbIM KOHTpPOMSep AOSMKeH obecneyvBaTtb
TpeboBaHusa 6esonacHocTu, npegycmoTpeHHble TOCT 34.401:

- KOHTPOMb  HEeJoMyCTUMOCTU  MOSIBIIEHUS]  pas3peluarolimMx  CUrHanos B
KOH(PIIMKTHBIX HAanpaBIieHUsIX [LOIDKEH MPOU3BOAMTCA MYTEM KOHTPOSA  Hanu4us
napasnuTHOro HanpPsPKEHUS B BbIXOAHbIX CUITOBbIX KaHanoB (KOHTPOSb “3eneHbix”);

- KOHTPOSb NeperopaHnst “KpacHbIX” CUrHanoB [OOSHKEH NPOM3BOAUTCA MNYyTEM
KOHTPOMSi OTCYTCTBUS UNX CYLLLECTBEHHOIO M3MEHEHMIO TOKOB Harpy3ku B CUITOBbIX Liensx
(“KOHTpOMb NeperopaHns” UM “KOHTPOSb KPacHOro”).

B cnyyae noctynneHus komaHg ot MOY, npoTuBopevawux 3agaHHbIM B
KOHTpOSiepe YycTaHOBKaM napamMeTpoB 6GesonacHocTM — Ha wuHTepdenc MoY
KOHTpONNep AOIMKEH nepedatb cTatyc “oTkad B 06CnyxuBaHMM® U NEepeBecTn
cBeTobopHbIN  00beKkT B 0Oe3onacHoe aBapuMHOE COCTOSHME  CBETOOPHOM
CUrHanusaumm (kentoe MuraHme unu oTKNYeHne cBeToqopoB).

9.2 T[lpOoTOKON NOAKMIYEHUS [OOPOXHOro KoHTposnsniepa kK MOY, porkeH
obecneymBaThb:

- BOBMOXHOCTb eD,VIHOO6pa3HOFO noaKfIto4eHnA n3genumn pa3nnyHbIX
npomssop,meneﬁ 3a CHeT Ncnofib3oBaHUA yHI/I(*)I/ILl,I/IpOBaHHOFO NPOTOKOa;

- pacwmpeHe BO3MOXHOCTEN YCTaHOBIIEHHOrO AOPOXHOro KOHTporepa B xoAe
aKcnsyataumm - aganTUBHBLIMG anroputM Jlo6oro YpoBHS CROXHOCTU unn Tpebyembln
NPOTOKONT B3aMMOAENCTBUSA C LEHTPOM ynpaBreHuss MOXeT ObiTb peanun3oBaH Mpu
NOSsIBNIEHUN HEOBXOANMOCTU Ha ypoBHE MOY;

- nogkntoyeHne k ACYJ/[l no vmerwmmMcs KaHanam cBsi3M TaMm, rae 9T1o Obiio
N3HayanbHO He NPeayCMOTPEHO NPU YCTaHOBKE AOPOXHOIO KOHTPONNepa;

9.3 Mcnonb3yemblt NPOTOKOM MOAKMOYEHNA LOPOXHOrO KOoHTponnepa Kk Moy,
AosmkeH obecneymBaTb cregyowme NpUHLMNbI:
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- HeTpeboBaTenNbHOCTL K pecypcam v NpocToTa peanuaaumu;

- NaKoHWYHas cneundmrkaumns B cBo060AHOM OOCTYNeE AN BCeX y4aCTHMKOB PbIHKA;

- AN OWarHoCTMKM UK OTNagku He [OMKHbl TpeboBaTbcsA cneumarnbHble
nporpamMmMHble 1 annapaTHble cpeacTBa NPOBEPKN KOMaHA,;

- Manbiv TpadymK 415 BO3MOXHOCTU paboTbl MO HU3KOCKOPOCTHLIM KaHanam CBS3u;

- IPUrogHoOCTb Ana paboThl C pasnuMyHbiM (PU3NYECKMM YPOBHEM UHTepdenca
(232,485, Ethernet, CAN);

- paclINpPSIEMOCTb;
- Ha1eXHbI KOHTPOMNb 38 COCTOSIHUEM [OPOXXHOIO KOHTPONnepa;

- yNpaBfeHne Ha YpPOBHE MEPEKMIOYEHNsS MNPUMUTUBOB CUIHamnbHbIX Tpymnn,
NO3BOSAOLLEM, peann3oBaTb NPOV3BOSbHBIN anropuTM;

- KOHTpOIb 6e3onacHoOCTN AoMmkeH obecneynmBaTb 4OPOXKHbIA KOHTPONEP.

10 TpeboBaHus K cnocoby B3auMoaencTBuUA c
Nofb30BaTeNbCKUMM CLieHapUsaMu

10.1 [na [OOpPOXHbLIX KOHTPOMSepoB, rMpuMmeHsieMblx B coctaBe WTC,
pekomMeHayeTca Hanudmne uHtepdgenca APl n mexaHnama obecnedeHns nporpaMmMmHOro
AOCTyna K BHYTPEHHUM YHKUMAM ynpaBneHns u napametpam YHUOUUMPOBAHHbIX
anropMTtMOB, a Takke HanuuMe BO3MOXHOCTM 3a[aHuUsi CUrHanbHOro nfaHa
‘onpeneneHHbIn nonb3oBartenem anroputm”. locnegoBaTenbHOCTL AENCTBUA Takoro
anroputMa pAofkHa ObiTb onuMcaHa cueHapueMm, MnoAroTOBMAEHHbIM C  MOMOLLbIO
CKPUNTOBOrO  fA3blka NPOrpaMMMpPOBaHUA ANA  aBTOMaTMYECKOrO  BbINOSIHEHUS
onpeaenieHHbIX nonb3oBartenemM 3ajau.

10.2 [Ons 3agaHua  nonb30BaTenbCKOro  afnroputMa  peKkoMmeHayeTcs
MCNONb30BaHMe A3bIKOB BbICOKOrO YPOBHS, MMEIOLLNX LLUMPOKOE NPUMEHEHNE, TaKMX Kak
Python nnu JavaScript (ctaHgapT ECMA-262).

10.3 [na oTnagku nonb3oBaTenemMm anropMtMoB, PEKOMEHOYeTCs Hanudue y
afanTUBHbIX JOPOXHbLIX KOHTPOINEPOB BO3MOXHOCTHM 3amnycka NopTUPOBaHHbLIX KONMUA B
BUPTYyaribHOM OKPYXXEHUN MMUTaLMOHHOW MUKPOYPOBHEBOW MOAENW, MO3BOMSIOLLEN
UMUTUPOBATbL MOCTYMMNEHNe [OaHHbIX [OEeTEeKTOPOB W WHbIX CEeHCOPOB, a Takxe
OCYLLEeCTBNATL YynpasneHne ceBeTodopamMu MOAeNnn C WUCMONb3oBaHWEM 3afaHHOW
NOrMKM CUrHanNbLHOro nnaHa BUpTyaribHOro JOPOXHOro KOHTponnepa.

10.4 HwuskoypoBHeEBbIM [OCTyn, npefoctaBngembin APl nonb3oBaTesibCKux
cLueHapueB, JOKEH ObITb HE HMXKE YPOBHSA CUrHanbHbIX rpynn. KoHTponb 6e3onacHoro
BKINKOYEHNA CUrHanoB CBETOOPOB AOMMKEH OCYLLECTBNATLCA AOPOXHBLIM KOHTPOSINIEPOM
BHE JIOMMKW, 3aJaBaeMON MOSb30BaTENbCKUM CLeHapueM. [1OpOXHbIM KOHTponnep
AomkeH obecneymBaTb HEBO3MOXHOCTb BKIHOYEHUS KOH(SIMKTHBIX CUrHanoB, a Takxe
OCYLLECTBNATb KOHTPONb popmmnpoBaHMs 6e30nacHbIX MPOMEXYTOYHbIX WHTEPBArioB
ana nobbiX nocnefoBaTenbHOCTEN MNEPEKITHYEHNA, 3afaHHbIX MONb30BaTENbCKUM
cueHapueMm. [nga 9oTMX Uenen pekoMeHOyeTcsa AuHamuyeckoe opmMmuposaHue
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NHTepBanoB 6€30MacHOCTH C UCMOMb30BaAHMEM NMOJSTHLIX MATPUL, NEPEXOA0B, KaK YKa3aHo
B 8.

11 TpeboBaHMA K obecneyeHUIo 3aWunTbl MHoOpMaLUmn

11.1 Mpwn poctyne yepes BeG-UHTEpPdENC, ANs JOPOXKHOrO KOHTponsnepa u Moy
AoMmkHa bbITb 06ecneveHa ctaHgapTHas Ansa Beb-cTpaHuy, npoueaypa ayteHTudmkaumm
M aBTopM3aumMm [JocTyna nofb3oBaTend no naposnto, npu obecneyeHnn 3awwmThbl
coeauHeHus ¢ Beb-cepBepoM nocpeacTBoM npoTokona TLS.

PekomeHngyetcss obecnedvmBaTtb 3awWuTy COeAMHEHMS B cooTBeTcTBUM C P
1323565.1.020-2020 “NHdopmauunoHHas TexHonorus. Kpuntorpaduyeckas 3sawmrta
nHopMauun” no 3anpocy bpaysepa.

AHanorMyHble pekoMeHZauun noaLEPXKKU POCCUMUCKUX  KpUnTorpauieckmx
anropuTMOB B MNpPOTOKONe 6e30nacHOCTM TpaHCMOpPTHOro ypoBHA (TLS 1.2)», P
1323565.1.030-2020 crnenyet pacnpocTpaHAaTb Ha MWHTepdencbl poctyna SSH
AOPOXHOro KoHTponnepa n MOY, a Takke Ha peanusaumm VPN kaHanos.

11.2 CneumanbHblx TpeboBaHWn 3aWwmTbl WHGPOPMAUUM B  MNPOTOKONax
B3anmogenctena MOY-[OK, OK-UeHTp, MOY-LleHTp — He npegycmaTpuBaeTcs, T.K.
npegnonaraeTca puanyeckoe U3onmpoBaHne ceTeun, B KOTOPbIX B3aUMOAENCTBYIOT 3TU
KOMMOHeHTbI. [Mpy ucnonb3oBaHUM MNy6NUYHbIX CErmMeHToB ceTu, unu pabote
obopygoBaHuMss B crnabo3allMLeHHbIX CceTax nepefayum [OaHHbIX — WnpoBaHue
obecneunBaeTcsa TMNOBbIMW BHELLHMMW CpeacTBaMn opraHndaumm VPN-kaHanos.

12 TpeboBaHMA K AOPOXHbLIM KOHTpOMJepaM, y4YuTbiBaloLme
paboTy co BcnomMmorartesibHbIMM TEXHUYECKUMU CpeacTBaMm

12.1 TOOB - Tabno o6paTHOro oTcyeTa BpeMeHu

12.1.1 Ha cBeTodhopHbIX 06beKTax, rae NPUMeHsIeTCs aganTUBHOE ynpasneHue -
HegonycTUMO MpUMEHEHUEe camoobydatowmnxcst Tabno obpaTHOro oTcyeTa BPEMEHMU,
hopMMPYIOLLMX CUrHanNbl oTcYeTa MCXOAs M3 AaHHbIX MO npeabiayliemMy WHTepBany
rOpeHnst CUrHarnos.

12.1.2 MNpumensaemble TOOB gomkHbl nogaepxmBaTtb paboTy No ynpasnstoLemy
NHTEepdEeNCcy OOPOXKHOro KOHTpOsfiepa W MNPOTOKOS, OMUCaHHbIA B MNPUMNOXEHUN A.
[aHHbIN  NpOTOKON  ABMSIETCA  CTaHd4apToM  ge-hpakto W nogaep’kmBaeMbln
6onbwunHcTBOM nNpounssogutenen TOOB, a Takke NPoOM3BOANTENSAMUN KOHTPOSSIEPOB.

12.1.3 MNpwu aktBHOM ynpaeneHun, TOOB no perynvpyemMmbiM HanpaBrieHUsiM, He
NMEILLNM (PUKCUPOBAHHOW ONIUTENBHOCTU, OOMMKHbI NEPEBOAUTCS B PEXUM UHAMKALUN
“‘AY”, “-") unn NpUHYOUTESNbHO racuTbCA NPU MOMOLLM KOMaHAbl, NpeayCcMOTPEHHOWN
npoTokonom “TOOB”.

12.1.4 lNMpwn ycTaHoBKe 13 LeHTpa ynpasneHus Tpebyemon gasbl, TOOB gomxHbl
nepeBoauUTCH B PeXUM nHgukaumm “PY”, “--, unv npuHyguTensHO racnutbCsa Npy NOMOoLLn
KOMaHApl, NpeaycMoTpeHHon npoTtokonom “TOOB”.
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12.1.5 lMpwn ynpaBneHun pasamu npu NOMOLLM BbIHOCHOIO MyribTa ynpasreHns

(BITY), TOOB aosmkHbl NepeBoanNTCS B pEXUM nHaukaumm “PY”, “--” unu npuHyanTensHo
racuTbCs NPy NOMOLLM KOMaHAbl, NpeaycMOTpeHHon npoTtokoriom “TOOB”.

12.2 KHonkKu 3anpocoB obcnyxuBaHuMa Ans newexonosB (Ta6no
BbI3bIBHbI€ NewexoaHble)

12.2.1 CnepgyeT wucnonb3oBaTb MNOOKIIOYEHME KaXXOOM KHOMKW Bbi3oBa ANA
neluexoaa Ha oTAerbHbIN BXOOQHOW KaHan AOPOXKHOIo KOHTponnepa, 6e3 napannensHoro
BKMOYeHns. Takon cnocob noakmnoyeHns obecneynmBaeT OMarHOCTUKY HEMCNpPaBHOCTU
KaXXOW KHOMKW MO MPU3HaKy OTCYTCTBUS HaXaTuM B TeYeHue 3aJaHHOro BpeMeHMU
arperaumn. [OpOXHbIN KOHTpoOMsep [ofmkeH obecnevmBatb OGMIOKMPOBKY MexaHu3ma
KOHTPOSIi HEUCNPaBHOCTU MO MPU3HAKy AONroro OTCYTCTBUS HaXaTuh B 3afaHHbIN
HOYHOM Nepunoa.

12.2.2 CnefnyeT BbIBOAWUTb CUrHamnbl MOATBEPXKOAEHUS MONYYEHUS AOPOXKHbLIM
KOHTPOSINEepoOM 3anpoca Ha ObCryXmBaHME Ha 3NEeMEeHTbl MHAMKALUW KHOMKU UIn Ha
CBETOBblE MHANKATOPbLI HA NPOTMBOMOSIOXKHOM CTOPOHE NEeLIEXoAHOoro nepexoaa.

12.2.3 Ha perynupyembix MeLexoaHblX nepexodax, OCHALLEHHbIX KHOMKaMu,
cnegyeT OOMNOMHUTENbHO MCMNOMb30BaTb AETEKTOPbl TpaHcnopTa Ans obecneyeHus
aganTMBHOIO  MMHMMArbHOMO  BPEMEHW  OXMAAHUA  newexoga npu  ABYX
nocrnegoBaTernbHbIX 3anpocax Ha obcnyxmnBaHne. 3TUM obecnevnBaeTcs aganTUBHOE
BPEMSI OXMAAHWUSA, 3aBUCSLLEE OT BENUYMHbI MHTEPBANOB MeXAy aBTOMOOMAAMM Ha
nepecekaemoun nNpoesxemn 4acTu.

12.3 NeTeKkTOopbl TPAaHCNOpTa

12.3.1 PekomeHayeTcs UCMONb30BaTh AETEKTOPLI, NOAKN0YaeMble K JOPOXHOMY
KOHTpOsnepy no nocrnegoBsaTtensHbiM nHTepdencam Ethernet, CAN n RS-485 — ¢ uenbio
MUHMMU3ALMN  BO3MOXHbIX OWKMBOK Npy  KOMMyTauun BOMbLWIOro  Konmn4yecTsa
NpOBOAHMKOB UHTepdenca “Cyxon KOHTaKT' 1 YyBENNYEHUSA HAOEXHOCTH.

12.3.2 Ins QOpPOXHble KOHTPOSIIEpPOB aKTUBHOIO TuMa ynpaBfieHUs, 4eTEKTOPbI
OOMKHbI obecneuymBaTh akTuBMpyowme cobbitus. lNepegaya COCTOSAHUN OETEKTOPOB
AOMMKHA MNPOU3BOAUTCH B pexuMe pearnbHOro BpeMeHWu. [JosmkHbl ObiTb BKOYEHbI
AAHHbIE O 3aHATUU KaXXAOW N3 30H AETEKTUPOBaHUS U 06 0CBOBOXOEHUN KaXXO0W 30HbI
aeTekTupoBaHus. Cnegyet nsberatb rpynnUMpoBKN 30H AETEKTUPOBAHNA pasHbIX MNONOC
ABWXKeHus. MoryT rpynnupoBaTbCs TOMbKO TrPYMnbl  MOSIOC, COOTBETCTBYHOLLMX
OTAENbHOMY perynMpyeMoMy HarnpasfeHUio OBWXKEHUS Ha nepekpectke, U OfHOM
COOTBETCTBYHOLLEN CUrHaNbLHOM rpynne AOPOXHOro KOHTponsepa.

12.4 BcnomoratenbHble TexXHU4YeCKue cpeacTtBa AnNsA nuy C
HapyweHueM (pyHKLNN 3peHns U criyxa

12.4.1 B cny4ae ncnosib3oBaHUs BCroMoraTenbHbIMU TEXHUYECKUMN CpeacTBaMu
NPOrHO3HbLIX BPEMEH FOPEHMS CUrHaNoOB He onyckaeTcsa paboTta B camoobyyatolemcs

pexume. CneayeT obecneuymsBatb MOMyyYeHWe [OaHHbIX O ANUTENbHOCTAX FOPeHUs
curHana ot JJOPOXHOro KOHTpornepa no uHTepdeincy.
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12.4.2 CnepgyeT wucnonb3oBaTb MWHTEpPMENCHOe MNOLKMYEHNEe YCTPOUCTB K
AOPOXHOMY KOHTponnepy ans obecneyeHns yHKUNNA:

- bopMKMpOoBaHMsi 0COBLIX 3aNPOCOB AJ1S NUL, C OrPaHNYEHHBIMU BO3MOXHOCTAIMM,
TakKMM Kak yBenuyeHve ONUTeNbHOCTENW MPOMEXYTOYHBLIX TaKTOB MM ANUTENbHOCTU
paspeLlatoLero curHana, Bol3oB 00CNyXMBaHUS, NpeaynpexaeHne apyrnx y4acTHUKOB
ABWXKEHUS;

- KOppeKunn roOMKOCTU 3BYKOBbIX CUITHAlrioB B 3aBUCUMOCTU OT BPEMEHN CYTOK;

- Bbla4M CMrHanoB Unu KOppeKUUs AnMTenbHoCcTen ans obecneyeHunst ABUKEHUS!
N1L, C HapyLIeHNEM (PYHKLUIA 3pEHMST U Criyxa TOMbKO Npu pakTUYECKOM UX HAXOXAeHUN
B 30HE MepekpecTka (Mcnonb3yeTcs NnokanbHas aetekums, V2X, nnm npueMm QupeKkTmBbl
COMPOBOXAEHUSI U3 LIeHTpa yrnpaBreHus).

12.4.3 PekomeHOyeMbIMM MeTOA4aMN OETEKTUPOBaHUSA NoL4en C orpaHNYeHHbIMN
BO3MOXHOCTSIMM B 30HE NEepPEKpeCcTKa ABNAOTCS:

- pa3iiMyHble MeXaHN4YeCKne cpeacrtBa Bbi3OBa TuMa «KHonka/Tabno Bbl3oBa Ans
newexoga», UMewwmne AonoJiIHUTENbHbIe crneunannm3mpoBaHHble KHOMKKM AOnd Jind C
orpaHnM4eHHbIM BO3SMOXHOCTAMMU;

- cpeactBa obecnevyeHUs rokanbHOro 6GecnpoBO4HOIO B3aUMOOEWNCTBUA C
nepcoHarnbHbIM HOCUMbIM YCTPONCTBOM, aKTUBHbIE UNN C UCMONIb30BaHMEM PagNoOMETOK
(TexHonorus RFID);

- cpeactBa obecneveHns 6ecnpoBOAHONO B3aUMOAEWCTBUSI C NEPCOHaNbHbIM
HOCMMbIM YCTPOWCTBOM Yepes LIeHTP YNpaBrieHus, B T.4. MO KaHanaMm COTOBOW CBA3W;

- cpeactBa  BumaeoaHalriIMtukKm  w- - gpyrue  TEeXHOJ10Muu, obecneunBatome
C*)OpMMpOBaHI/Ie Bbi30OBa Ha o6cny>|<|/|BaH|/|e npu 06Hapy>KeH|/||/| Jing € orpaHn4yeHHbIMn
BO3MOXXHOCTAMMN.

12.5 O6opynoBaHue V2X

12.5.1 Tllpn noctpoeHun WTC pekomeHOyeTcss UCNONb30BaTb [OOPOXKHbIE
KOHTponnepbl, obecneumsaroime YHUPULUNPOBAHHBLIN NHTEP(ENC B3aUMOAENCTBUSA C
obopyaoBaHnem V2X Ha 6ase nokanbHom IP ceTn cBeTodopHOro nocra.

12.5.2 [lopoxHble KOHTpoOnnepbl, obecnevmBatoime PyHKLMM B3aUMOLENCTBUS C
obopyaoBaHnem V2X, OOMXKHbI:

- nonyyaTtb U obpabaTbiBaTb AaHHblE MOAKMHOYEHHBLIX aBTOMOOWUNEN O TEKyLLMX
napameTpax UX OBWKEHUS — C Lienbio obecneveHns AoNoNHUTENBHOro KaHana AeTekumm
TPaHCMNOPTHOW CUTyauun Ans oNTMMU3aUuM ynpasneHus, a Takke ans npeaocTaBneHus
NPUOPUTETHOTO UM BHEOYEPEOHOro Npoesaa;

- (bopmmpoBaTb AaHHble NoKanbHOM KapTbl “MAP” (onucbiBatoLlen CBA3aHHbIE
CYLLIHOCTW OPOXXHOW CEeTU, paspeLLeHHble MaHEBPLI U UX pacnpeaeneHne rno nonocam);

- bopmumpoBaTh AaHHbIE TEKYLLMX CUrHANOB CBETOGOPOB U NPOrHO3HbLIX BPEMEH
nx nepeknoveHnsa “SPAT”.
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12.5.3 [lopoxHble KOHTponnepsbl, obecneunsatoime QyHKLMN B3anMOLENCTBUSA C
obopynoBaHnem V2X, MoOrytT nepegaBaTb COOOLEHUST pPEKOMEHOATENbHOro u
npegnucbiBaloLLlero xapakrepa, ¢ nomowbio kotopblx ALK ynpasnsetr OBwKeHueMm
OTAEenNbHbIX OCHaleHHbIX TC — ¢ uenbio onTUMM3auuMmM OBWXKEHUS Mpu nepeceyvyeHnn
nepekpecTka Kak Ha ypoBHe nHamsuayanbHoro TC, Tak 1 COBOKYNHOCTU NOAKMIOYEHHbIX
TC.

13 TpEGOBaHMﬂ K 06003Ha4YeHM 0 KNaccoB afanTUBHbIX AOPOXHbIX
KOHTpoOnnepoB B AOKYyMeHTaunun

13.1 lMpn o06o3HaA4YeHNN CBOWCTB OOPOXHbLIX KOHTPONIIEPOB B COOTBETCTBUU C
npuBeOEeHHOM Krnaccudukaumen, crnegyeTt nonb3oBaTbCAa CUCTEMOM  BYKBEHHO-
LUMdpPOBbLIX 0603HAYEHNN CBOMCTB.

13.2 MNpn HeOBXOAUMOCTU yKa3aHWsA NPU3HaAKOB U3 pasHbIX KaTeropum, crnegyet
ykasaTtb nepeuuncnenuve B suge: [A3 O3] (Mpumep).

13.3 lMpu HanMuMm B [OOPOXHOM KOHTpONNepe cpasy HECKONbKUX CBOWUCTB,
NPUMEHEHNE KOTOPbIX 3aBUCUT OT NPeAnoYTEHUI - CBONCTBA crieayeT yKkasblBaTb Yepes

sansaTyo: [A2,3 02,3 12 M2] ! (Mpumep).

1 - dopoxHbil koHmponnep, noddepxusarowuli adanmueHoe ynpasneHue o mpaHCnopmMHOMY Crpocy
U akmueHoe yrpaesrieHus 8 peasibHOM 8peMEeHU; MOXem ¢hopMuUpOo8amb UUKIT Kak KOHmMposinep ¢hazHo2o
muna u KaKk KOHmpOoJsisiep ¢ akmugHbIMU peayrnupogaHuem O8UXEHUST mpaHcrnopma rno HarnpasneHusim
(no eblbopy nonb3osamerisi), 0380755€mM Mob308amesito 3adamb [POU3BOJIbHY pPacwupseMyro
JI02UKY anzopumma rpu MoMowu ObWenpuUMeHUMO20 S3biKka po2pamMmuposaHusi; Mcrons3yem
OuHamu4ecKuli pacyem [POMEXYMOYHbIX MakKmos, 6bI4YUCISEMbIX Ha OCHO8e [1OfIHbIX Mampuy
nepexodos.
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MpunoxeHune A

(cnpaBo4HOe)
NMpoTokon o6meHa ¢ Tabno obpaTtHoro otrcyeTta BpemeHu (TOOB)

Ha3HauyeHue

Ha cBeToopHbIX obbekTax, roe npuMeHsieTcs afanTUMBHOE YrpaBrieHue —
ANUTENBHOCTU OTOBPaXEHWA CUrHANoOB MOCTOSIHHO M3MEHSATCA. B Takux cnyyasax
CTaHOBUTCSA HEAOMYCTUMbIM NPUMEHEHNE camooby4yatoLmxces Tabno obpaTHOro otcyeTa
BpeMeHU, QOPMUPYIOLLMX MOKa3aHUA UCXOAA U3 M3MEPEeHHOro WHTepBana no
npegblaywemMy ceetodopHoMy uukny. BoamoxHo wucnonb3oBaHne TOOB, koTopble
B3aUMOLENCTBYIOT C JOPOXHbIM KOHTPOMSIEPOM MO YynpasnswowemMy UHTepdency u
3apaHee nony4yarT AaHHbIE O NPOrHO3HOW ANUTENBHOCTU FOPEHUS CUrHaroB.

O6wue cBeaeHUs

Tabno no uHTepdency NpUHUMAET KOMaHdy W HEMEANEHHO €€ BbINOJSIHSET.
KomaHabl nepefatotcsa ToNbKO Torga, Korga tabno JOomkKHO U3MEHUTb CBOE COCTOSAHME
(MPY U3MEHEHUN COCTOAHUA CUrHasbHbIX rpynn). Tabno camocToAaTenbHO hopmupyeT
obpaTHbIN OTCYET BPEMEHU KaXay CekyHAay.

MpoTtokon obmeHa c¢ TOOB ob6ecneyvBaeT KOHTPOSIb HaNMUYUA CBA3N U
ncnpasHOCTK Tabno.

Tabno pyHKUMOHANbHO OENSATCA Ha 2 OCHOBHbIE TPyNnbl:

-Tabno Tuna "XKaoute", oTobpaxawuwee OCTaBLYCA  ANUTENbHOCTb
3anpeLuatoLlero curHana ceetodopa;

-Tabno Tuna "[Buramtecb", oTOOpaxarwllee OCTaBLIYyCA ANUTENbHOCTb
paspeLluaroLlero curHana ceetodopa.

Tabno moxeT coBmeLatb oba Tuna.

Heckonbko TOOB, cBA3aHHbLIX C OAHOW CUrHANbLHOW rpynmnon, obpasyroT rpynny
Tabno. Komanabel Ha rpynny TOOB kak npaBuno nepefarwTcs He OTAENbHO KaKaoMmy
Tabno, a Bcen rpynne ogHOBPEMEHHO. Tak Kak B 04HOM rpynne MoryT 6biTb Tabno n tmna
"Konte" n "[eurantech”, cywecTBylOT ABE pasfuMyHble KOMaHObl CTapTa oTc4yeTa
BpeMeHW, Ans Kaxgoro Tvna tabno ceos. Kaxxgoe 1abno BbINONHAET OTCYET BPEMEHU MO
KOMaHAe Ons ceoero Tuna tabno, n urHopypyeT KoMaHay Ans Apyroro Tuna.

Tabno MoOXeT UMeTb BXOA KOHTPOMs COCTOsIHUS cBeTodhopa (BKMAOYEH WK
BblkMtoveH). 3To nossonseT TOOB B HEKOTOPbLIX Cnyyasx paboTaTb He MO MHTepeNcy,
a B pexume obydeHuns, namepsisi BpeMs BKIIOYEHHOMO paspeLlatoLLero curHana. 1ot xe
CUrHan MOXeT Mcnonb3oBaTbCa Anst 6e30nacHoOCTU - ANSA NPUHYOUTENBHOrO ralleHus
Tabno npum oTcyeTe BpPEMEHW 4epe3 CeKyHay nocne raweHuss ceetodopa. 3ITo
npenooTBpaTUT B Crlydae Kakux-nMbo HEeUCNpaBHOCTENW aBapuUiHY CUTyauulo -
paboTatouwee Tabno "[euranMtecb" nNpu BbIKMIOYEHHOM paspellarwem curHane
ceeTodhopa.
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Tabno He AOMKHO nonyyaTb NUTaHWe OT CBETO(OPHOM CeKumn. ATO HapyLlaeT
ANArHOCTUKY COCTOSIHUSI CBETOOPHbLIX CEKLMA U MOXET Bbi3BaTb HapyLleHusi B paboTe
AOPOXHOro KOHTponsfepa, a Takke He MNO3BONSeT KOHTPONMpoBaTb MCMNPaBHOCTb U
Hanuyue Tabno npu BbIKNOYEHHOM CBETOOpPE.

dusnyeckmm uHtepdenc
- MHTepdenc RS485 ¢ ranbBaHMYeckon n3onsumnen.

- CxeMa nogkntoyeHnss — 3-NnpoBOAHAas, AOMyCKaeTcs CO CTOPOHbl Tabno 2-
npoBogHas 6e3 obLien uenu.

- JInHna cBA3n — aKpaHMpOBaHHaAA BUTasA Mapa, dKpaH MNOAKMYaeTca K obuien
LLernm co CTOPOHbI JOPOXKHOIO KOHTponsepa, cymmapHas anvHa go 1200m.

- KoHgurypaumsa — BO3MOXHbI  BapuaHTbl. CoeamHeHue  "uenodyka" c
cornacoBaHuMeM Ha 2 koHuax, nmbo "3Be3ga" ¢ cornacoBaHMEM CO CTOPOHbI AOPOXKHOIO
KOHTpOsnepa, He nNpeBblllasi CyMMapHOW ASTMHbI FIMHUN CBA3M.

- Yncno Tabno, nogkntovaemMblx K IMHUK CBA3K — 40 32.
MapameTpbl cBA3KU NpeacTasBnieHbl B Tabnuue A.1.

Tabnuua A.1 — lNapameTpbl CBA3N

dopmaTt dperima 8 6ur, 1 ctapT, 1 cTon, 6e3 KoHTpons
YeTHOCTH

CkopocTb 0bMeHa 115200 6/c

MuHMManbHbIN MHTEPBA MeXxay NnocblnkaMmm 500 mkc

Bpemsa oxuagaHna Havyana oteBeTa oT Tabno 3 MC

Yumcno NnoBTOPHLIX 3aNpPOCOB NpU OTCYTCTBUM 5 3

oTBeTa

TpaHCNOPTHLIN YPOBEHb

Pexunm obmeHa — nonygynnekc. ObmeH nponcxoguTt No MHULMATMBE OOPOXKHOMo
KoHTponnepa. B ctopoHy TOOB nockinaetca tenerpamma-3anpoc, Tabno Bo3spallaet
OTBET, ecfnn 3TO NPeayCMOTPEHO NPOTOKONOM. B criyyae oTcyTCTBUA OTBETA UK OLLMGKN
npuema oOTBETa 3anpoc MOBTOPSETCHA YCTAHOBMNEHHOEe 4ucno pas. B Tom uucne
LUMpOKOBeLLaTeNbHbIN  3anpoc OyaeT NOBTOPEH HECKONbKO pas3, 4YTO MOBbIWAET
HaOeXXHOCTb UCMONMHEeHNs KoMaHabl.

dopmat Tenerpammbl MMeeT OBe Mogudumkaumu, pabodas u TepMUHanbHas.
TepMmuHanbHas Mogndukaums He UCMoNb3yeT KOHTPOSb LIENOCTHOCTU COooBLeHuns u
NpMMeHsieTCa AONd pyvyHOW OTMpaBKM KOMaH4 4epe3 nporpammy-TepMuHan B
AMarHoCTUYECKUX U CePBUCHbLIX Lensax (TabnuuaA.2).
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Tabnuua A.2 — Mogudukaumm

Mapkep Coo0buieHune Mapkep KoHTponbHoe |Mapkep "cTton"
"ctapt" "KOHTpOnb" 3HaveHue
# ASCII '$ XX <CR> unn
nocneagoBaTenbHOCTb <LF>
is ASCII OtcyTcTtBYET <CR> nnu
nocneagoBaTenbHOCTb <LF>

- Mapkep "Ctapt" ASCIl cumBon, oTkpbiBaeT coobLleHmne.

- CoobuweHne — nocnepoatenbHocTb cumBosioB ASCII, cogepxut komaHay,
JaHHbIEe.

- Mapkep "KoHTposb" ykasblBaeT Ha To, YTO criefytoLlimne 2 CUMBOSa YATaKTCS Kak
KOHTPOMbHOE 3Ha4YeHue A5 NPOBEPKM LLEeNOCTHOCTUN Tenerpammbl.

- KoHTponbHoe 3HaveHne — 1-6anToBas BennimHa, 3anmcaHHas B ctpokosom HEX
dopmaTe (Hanpumep, E7). Cumsonbl (A..F) B BepxHem pernctpe. KoHTponbHoe
3HayYeHne cuyuTaeTcsa HauuHasa ¢ mapkepa "CrtapT" (BKNIOUUTENBHO) M OO Mapkepa
"KoHTponb" (He BXoAWUT), anropuTMm ONmncaH HUXe.

- Mapkep "Cton" 3aBepliaeT coobuieHne. BoobLue roBopsi, Tak Kak Tenerpamma
coctouT Tonbko n3 ASCIlI cnmBonos, To KOHUOM coobLieHna BygeT nobon cMMBON, C
KOOOM MeHblUe YeM y cumsona "npoben".

ﬂoncqu KOHTPOJIbHOIo 3Ha4YeHus

[MoacyeT KOHTPOMBbHOIO 3HAa4YEHMUS BbINOSTHAETCS MO Crieayowemy anroputmy:
HauyanbHoe 3Ha4yeHune HofMb.

K Tekywemy 3HayeHumo obaBnseTcsa Ko cneayoLwero CMMBosia coobLeHms.
PesynbTaTt caBuraeTcsa BNeEBO Ha OAMH paspsj.

K mnagwemy 6anty pesynbtaTta npubasnsieTca ctapuimmi 6anT.

Tekyuwiemy 3Ha4yeHuto npuceBanBaeTcs Mnaawmm 6ant pesynostara.

LWarn 2-5 NOBTOPAITCA AN1A KaXXA0ro CMMBOJ1a Bblpa*KeHUA.
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Mpumep peanusaumm Ha s3bike NporpammmupoBaHus C:

uintlé t val = 0; // wmar 1
while (len) { // mar 6
val += *msg++; // mar 2
val <<= 1; // mar 3
val += val >> 8; // mar 4
val &= Oxff; // mar 5
len-- ; // mar 6
}
Apnpecauus

Kaxxgoe T1abno mmeeT gBa agpecHblX napameTpa — uaeHTudukaTop rpynnbl
ot 0 oo 65534, n Homep B rpynne ot 1 o 8. Tabno ¢ ogMHakoBbIMW MAEHTUMKATOPaAMM
rpynnbl o6pasytoT rpynny tabno, kaxagoe 1abno rpynnbl OMMKHO UMETb YHUKalbHbIN
Homep. OTO no3BonsaeT obpallaTbCs Kak K rpynne Tabno, Tak n K KaxxgomMy oTaenbHOMY
Tabno. WpeHtndgpukatop rpynnbl 65535 gaBnseTca  wupokoBewatenbHbiM - On4
obpaweHuns ko Bcem Tabno, Homep 0 sBNsieTCA WMpOKoBeLLaTenbHbIM ANnsa obpalleHns
K rpynne Ta6bno. T[llpu nwobom wupokoBewlaTeNbHOM oObpalleHun OTBET He
BO3Bpallaetcs. [peanonaraeTcs, 4To rpynna 1abno cBsidaHa C CUrHanbHOW rpynmown
[OPOXHOro KOHTPOSiepa N UMeET TOT e naeHTudukatop ang ygobersa.

YpoBeHb cooOLWweHnn
CoobLeHre cocTonT 13 nonen, pasgeneHHbix npobenamu.
a) <koMaHga> <rpynna> <Homep> <napameTp1> <napameTtp.>

1) komaHga — ASCII cumBon, cnefyeT cpasy 3a CTapTOBbIM MapKepoMm

2) rpynna —  wugeHTudwukatop rpynnel Tabno  0...65534, 65535
LUMPOKOBELLATENbHbIN  ANns  Bcex. [ecATMYHOEe 4YMCNo B CTPOKOBOM
dopmare.

3) HOmep — HOMep B rpynne Tadno, 1...8, 0 wmpokoBewaTenbHbIN AN rpynnbl.
[lecaTnyHoe 4yncno B CTPOKOBOM hopmarTe.

4) napameTp — uucrnoBoe 3HadeHne 0...65535. [lecAaTMyHOE u4ucno B
CTPOKOBOM chopmare.

0) oTBeT: <koA OLIMOKN>
1)koa owmnbKn — 0EecCATUYHOE YMCIIO B CTPOKOBOM dhopMarte:
— 0 — ycnewHoe BbINOMHEHME, HET OLWNOKM;
— 1 — HeucnpaBHOCTb Tabno (pesynbTaTt caMoanarHoCTUKN);
— 2 — ownbKa KOHTPOSBLHOrO 3Ha4YeHWs B 3anpoce;

— 3 — KOMaHAa He MOXeT ObITb BbINOSIHEHA (HeI/I3BeCTHaFI KOMaHAa,
HEOOCTAaTO4YHO NMNapamMeTpoB U T.I'I.).
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Cucrtema KomaHa
Pa6bo4yue komMaHObI

I'Iepel-leHb pa6oq|/|x KOMaHA OAHO3Ha4HO ornpeaneneH:

- ‘N’ — KOHTPONb, KOMaH4a He NPOM3BOAUT HUKAKNX AeNcTBU. be3 napameTpos.
HasHayeHve KkomaHAbl — MOSy4YMTb OTBET ANA [OUMarHOCTUKM Hamnuyust CBA3U W
ncnpaBHOCTK Tabno.

- ‘0’ — Ha4aTb 0bpaTHbIA OTCYET OT YKa3aHHOro B NapamMeTpe 3HayeHus ans Tabno
TMna «surantecby». Tabno Tuna «XKgute» aTy KomaHay urHopupytoT. NapameTp oanH —
BpeMsa oTcyeTa B cekyHaax oT 1 go max. NapameTp ABa — HeobA3aTeNbHbIM (MOXeT
OTCYTCTBOBaTb) — ANIMTENBHOCTb MUraloLLEro pexnma oTobpaKeHnsa B KOHLUEe oTcyeTa,
nmbo ronocoBoro npegynpexaeHnss o6 OKOHYaHUM paspeLleHHOro CocTosiHuA. Ecnu
3HaveHue napameTpa 1 npesbiwaeT 600 cekyHAa (9:59), Tabno otobpaxkaeT npovepkn "-
:--", OTCYeT BpeMeHu He BefeTcs, Tabno "[suranteck" (ecnm oHO ecTb) cBeTuTcA. Tabno
HaYyMHaeT OTCYET OT MOMEHTa MOCTYNMEeHUs KOMaHAabl, 3Ha4yeHne ymeHbliaeTca ao 0.
Hanpumep, npu BpemMeHW oTcyeTa 4eTblpe CeKyHObl Tabno  otobpasut
3..2..1..0.. raweHue.

- ‘W’ — HayaTb 0bpaTHbIN oTcYeT anga Tabno Tuna «XKagutex. Tabno «Burantecb»
3Ty KOoMaHagy urHopupytoT. [Napametp 1 — BpeMa oTcyeTa B cekyHaax. NapameTp aBa,
€CNn OH €ecCTb, urHopupyetcsa (HET Muraltowero pexuma), B ocTanbHOM paboTa
aHanorvyHa npeablayLlen komaHae.

- ‘X’ — noracutb Tabno. be3 napameTpoB..

- ‘h’ — BKknNOUNTL OTOBOpaxeHue pexuma pydHoro ynpasnexus (PY). bes
napameTpoB.

- V' — BKIIOUUTb OTOOpaxkeHne agantmeHoro ynpasnenus (AY). bes napameTpos.

- ‘d — BknounTtb oTObBpaxkeHue pgucnetyepckoro ynpaenenus (OY). bes
napamMmeTpoB.

CepBUCHbIE KOMaHAbI

[MepeyeHb CepPBUCHBLIX KOMaHA 3aBUCUT OT NOTpebHOCTen npomn3BoauTens Tabno,
npegnaraeTcs nNuwb HeobXxoaMMbIi  MUHUMYM. [1OPOXHbIA  KOHTPONSMEep MOXeT
NCNonb30BaTb CEPBUCHbLIE KOMaHAbI TONLKO ANA OTOOpaXKeHusi napamMeTpoB, He ANS UX
N3MEHEHNS.

a) ‘a — ycraHoBka K oOTObpaxeHue 3HadeHus «rpynna». OTobpaxaeTtcs
aKTyanbHbI NapameTp — nonepemMeHHo uHavumpyetca «Al» N OecaTUdHoe 3HayeHue
HOMmepa rpynnbi.

1) 6e3 napameTpoB — TOMbKO OTOOpaXeHne HoMepa rpynnbl.

2) 2 napameTpa: [NapameTp1 = [NapameTp2 = 3Ha4YeHue «rpynna» ans sanucm
B 9HEpProHe3aBUCHMMYKD NaMsTb. 3anucb MPOU3BOAUTCH TOSBLKO MNpw
coBMnageHnn 3Ha4eHnn 2 napameTpos.
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6) ‘A’ — yctaHoBKa M oTobpaxeHue 3HavyeHusi «Homep Tabno». OTobpaxaeTcs
aKTyanbHbIA HOMEpP — MOMEPEMEHHO UHOUUMpYeTCca «A2» M OecATUYHOE 3Ha4yeHue
HoMepa.

1) 6e3 napameTpoB — TOSbKO OTOOpaXkeHne Homepa.

2) 2 napameTtpa: Napametp1 = NapameTp2 = 3Ha4yeHMe HOMepa 4SS 3anncu
B OHEproHesaBUCMMYK NaMsTb. 3anucb MPOU3BOAUTCHA TOSbLKO MNpu
COBMaieHnn 3Ha4YeHun 2 napameTpos.

B) ‘t’ — TecT aucnnes Tabno. bea napameTpoB. BapuaHT Tecta gucnnes — Ha Bcex
3HaKoMecTax noovepegHo MeHaTcs umdpsbl 0...9.

r) ‘f — BbIBOp pexvma n nHamkaumsa pabotel Tabno — «XKgute» nnn «Asurantecby»
(ansa Tex Tabno, KOTOpble MOAAEPXKMBAKOT CMEHY pexuma) M 3annucb €ero B
SHEProHe3aBUCUMYHO NAMATb.

1) 6e3 napamMeTpoB — TOMbKO OTOBpaKeHMe pexnma, BapnaHT oTobpaKeHus
"F1"/"F2" ("XauTe"/"OBurantecs").

2) gBa napametpa: [lapameTtp1 = [MapameTp2 = 3HayeHue pexuma ans
3anMcu B 3HeproHesaBuUCUMyd MNamAaTb (Ana Tex Tabno, KoTopble
nogaepXXnBakT CMEHY pexnma), 3HadeHne 1 nnmn 2. 3anmcb NpomM3BOANTCSA
TONbKO NPU COBMageHnn 3Ha4eHn 2 napameTpoB.

MpunoxeHune: ob6pa3ubl 3anpocos
#x 65535 0 $15 — noracuTb BCce Tabno.

#w 65535 0 16 3 $B9 — Bce Tabno: oTcyeT "xauTte" 16 cekyHa, 3a 3 cekyHAabl
npegynpexaneHne (MuraHue).

#n 8 3 $C2 — onpoc Tabno Homep 3 13 rpynnobl 8.
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YK 656.056.4 OKC
KnioueBble cnoBa: ajanTMBHOE ynpaBrieHuWe, CBETOOPHbIN 0O0beKkT, cBeToopHoe

perynupoBaHve,  ynpaBfneHWe  [OOPOXHbIM  OBWKEHUEM,  MHTennekTyarbHas

TpaHCNoOpPTHaA cucrtemMa.

3akasuuk:
depeparnbHoe aBTOHOMHOE yypexaeHue "POCCUACKNA JOPOXKHbBIA HAayYHO-
nccnegoBatenbCckum MHCTUTYT" (PAY "POCLOOPHUN")

Pykosoauntenb pabor: §

OBLECTBO C OrPAHNYEHHOW OTBETCTBEHHOCTbLIO «PA3PABOTKA U
NMPON3BOACTBO ABTOMATUN3NPOBAHHbBIX CUCTEM CI1Bb» (OO0 «PUIMAC
CHE») )

[AnpexTop no Hayke: ﬂ/ /

7
y{)ﬂ” %)/

H.E. MNMoposepos
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