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MpeaucnoBue

1 NOAMOTOBNEH O6LecTBOM C OrpaHUYEHHON OTBETCTBEHHOCTLIO «KOpNOpaTUBHbLIE 3NEKTPOHHbIE CU-
CTeMbI» Ha OCHOBE COBCTBEHHOrO NepeBoaa Ha PYCCKUIA A3bIK aHIMOA3BIYHON BEPCUN MEXAYHAPOLHOIO CTaH-
AapTa, yka3aHHOro B NyHKTe 4

2 BHECEH TexHuueckumM KOMUTETOM MO cTaHgaptudaumn TK 58 «PyHkunoHanbHas 6e30nacHOCTb»

3 YTBEP)KOEH 1 BBEJEH B AENCTBUE Mpuka3om deaepansHOro areHTCTBa no TeXHUYECKOMY pery-
nuposaHuto u metpornorum ot 30 HoAGpa 2016 1. Ne 1884-ct

4 Hacrosiumin cTaHaapT MAEHTUYEH MexayHapoaHoMy ctaHaapty MOK 61784-3-3:2010 «MpombiLneH-
Hble ceTu. Mpodounu. Yactb 3-3. PyHKUMOHANbHaA 6e30NacHOCTL NONEBbLIX LWKH. [JononHuTensHeble cneundm-
kauuu ansa CPF 3» (IEC 61784-3-3:2010, «Industrial communication networks — Profiles — Part 3-3:Functional
safety fieldbuses — Additional specifications for CPF 3», IDT).

Mpu NpUMeHEeHN HACTOSALLEro CTaHAapTa PEKOMEHAYETCSA UCMOMNb30BaTh BMECTO CCINOYHbLIX MEXOYHa-
POAHBIX CTAHAAPTOB COOTBETCTBYIOLUME UM HALMOHATbHbIE U MEXTOCYAAPCTBEHHbIE CTaHAAPTLI, CBEAEHUSA O
KOTOPbIX NPUBEAEHBI B AOMNOMHUTENBHOM NPUAOKEHUM JA

5 BBEAEH BINEPBbIE

lMpasuna npumeHeHus Hacmoswea2o cmarndapma ycmaHoseneHs! 8 cmambee 26 @edepanbHo20 3aKoHa
om 29 uioHa 2015 e. Ne 162-®3 « O cmaHOapmu3sauuu e Pocculickoll ®edepayuuy. VIHhopmayusa 06 usmeHe-
HUSIX K HacmosiuweMy cmaHoapmy nybnukyemcs e exxe200HOM (110 COCMOSIHUIO Ha 1 aHeapsa mekyuieao 200a)
UHGhopMaLUOHHOM yKa3amene «HayuoHanbHble cmaHOapmbi», @ MeKem u3MeHeHul U ronpaeoK — & exe-
MEeCSHHOM UHGhOPMaUUOHHOM yKkazamene «HayuoHnanbHblie cmaHdapmbi». B criyyae nepecmompa (3aMeHbi)
unu ommeHs! Hacmosuwezo cmaxfapma coomesememeyiouwee yeedomneHue 6ydem onybnukoeaHo e exeme-
CAYHOM UHOPMaUUOHHOM yKa3zamerne «HayuoHanbHblie cmaHéapmbily. Coomeememesytouwasi uHgopmMayus,
yeedomneHue u mekcmbl pasMewaromess makxe e UHGhopMayuoHHol cucmeme obweeo nonb3oeaHus —
Ha oghuyuanbHom calime dedepasibHO20 a2eHmemea o MexHUYeCKoOMy pesynuposaHulo u Memposioauu 8
cemu ViumepHem (www.gost.ru)

© CraHpgaptuHdopm, 2017

HacTosimii ctaHaapT He MOXET BbiTb MOMHOCTLIO UM YACTMYHO BOCMPOU3BELEH, TUPAXKMPOBAH U pac-
NPOCTpaHEH B Ka4yecTBe ouumanbHoro usgaHus 6es paspelieHus denepansHOro areHTCTBa Mo TeXHUYECKo-
MY PEerysimpoBaHuio 1 METPOSIOruu
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BBeneHue

1 OOwWwKe NonoxeHun

CraHgapt M3K 61158, nOCBALLEHHbIN NONEBLIM LUMHAM, BMECTE C COMYyTCTBYIOLLIMMU €My CTaHAapTaMu
M3K 61784-1 n MOK 61784-2 onpeaensaetr Habop NPOTOKONOB Nepeaaqn AaHHbIX, KOTOPbIE MO3BOMSIOT OCY-
LLECTBNATL pacnpefernieHHoe ynpaBrneHue aBTOMaTU3UMPOBAHHLIMK NpUnoxeHusmu. B HacToswee Bpems
TEXHOMOTUSA NMOMEBBIX LUMH cYMTaETCs 0BLIENPUHATON U Xxopowwo cebs 3apekomeHnaoBana. MMeHHO noatomy
NOSIBMSAKOTCSA MHOTOMUCIEHHbIE PACLUMPEHUS, HANPABIIEHHbIE HA ELLUE HE CTaHAAapPTU3NPOBaHHbIE 00nacTu, Takme
KaK NpuIoXeHusi peanbHOro BpeMeHU, CBsid3aHHble ¢ 6€30NacHOCTbIO U 3aLLUTOMN.

Hacroswyuii craHgapT paccMaTpyUBaeT BaXkHbIe MPUHLMMLI PYHKLUMOHANbHOM 6€30nacHOCTN KOMMYHUKaLIMI
Ha OCHOBE nNoaxoaa, NpPeACcTaBnNeHHOro B komnnekce ctaHaapros MOK 61508, u onpegenser HECKOIbLKO KOM-
MYHUKaLMOHHbIX YPOBHEN Be3onacHocTu (npodunen n COOTBETCTBYIOLUMX NPOTOKONOB) HA OCHOBE Npodunei
nepeaaqn AaHHbIX U YPOBHEN NPOTOKONOB, ONMCaHHbIX B MOK 61784-1, MOK 61784-2 n B koMnnekce ctaHaapTos
M3K 61158. Hactosawmin cTaHaapT He paccMaTpUBaET BONPOCHI 3NeKTpo6e30nacHOCTU M UCKpOoBEe30NacHOCTH.

Ha pucyHke 1 npeacraBneHa CBsi3b HACTOSILLETO CTaHAAPTa C COOTBETCTBYIOLLMMU CTaHAAPTaMK, NOCBS-
LLEHHbIMU DYHKLMOHaNbHOM 6e30NacHOCTU M NONEBbLIM LUMHAM B Cpefieé MaLUMHHOTO 060pya0BaHMA.

Ha pucyHke 2 npeacrtaereHa CBA3b HACTOSILLErO CTaHAApTa ¢ COOTBETCTBYIOLMMU CTaHAapTamm, no-
CBSILLEHHbIMU (PyHKLMOHANbHON 6€30NacHOCTHU U NOMNEBbLIM LUMHAM B 06MacTU NPOMBILLNIEHHBIX NPOLIECCOB.

KOMMYHUKaLMOHHLIE YPOBHU BE30MacHOCTU, peanu3oBaHHbIE B COCTABE CUCTEM, CBA3AHHbIX ¢ 6esonac-
HOCTbIO, B cooTBeTcTBUU ¢ MOK 61508 obecneunBalor Heo6XxoAMMYIO AOCTOBEPHOCTL NPU Nepeaade coobLueHui
(MHopMmaLmn) mexay AByMSA U 6onee y4aCTHMKaMu, UCNONb3YIOLLMMU NOMNEBLIE LLWHLI B CUCTEME, CBA3AHHOMN
¢ 6e30MacHOCTbIO, UK >Ke JOCTaTOYHYI0 YBEPEHHOCTL B 6€30NacHOM NOBEAEHUU NPU BO3HUKHOBEHUU OLLMGOK
UM OTKA30B B NOSIEBOW LUWHE.

KOMMYyHUMKaLMOHHbIE YPOBHM G€30MacHOCTH, ONpeAeneHHble B HAaCTOSILWEM cTaHaapTe, obecneunsaior
YBEPEHHOCTL B TOM, YTO MOMEBbLIE LUMHBI MOTYT UCMOMbL30BaThCA B NPUMEHEHUSAX, Tpedylowmx obecneyeHus
bYHKLMOHaNbHOI 6E30NacHOCTU ANst KOHKPETHOTO YPOBHS NOJIHOTHLI (PYHKUMOHanNbHOW 6esonacHoctu (YMB),
Ansi KOTOPOro ONpeaeneH COOTBETCTBYIOLLMI eMy NpOohunb KOMMYHUKALMK, YAOBNETBOPAOLLNIA TpeGoBaHNAM
OYHKUMOHANBLHON 6e30nacHOCTU.

Pesynstupytowmin Y6, 3aasnsembii 4518 CUCTEMbI, 3aBUCUT OT peanusaumm BblGpaHHOro Nnpoduns Kom-
MYHUKaLuK, yaoBrneTeopsowero TpeéosaHnam yHKUMOHaNbHON 6e30nacHOCTU, BHYTPU 3TON cucTeMbl. Ho
peanuaauuu npochunsa KOMMYHUKaLUK, ya0BReTBopsaioLero TpeboBaHnsaM yHKLMOHANbHON 6e30nacHOCTH, B
CTaHAapTHOM YCTPOWCTBE He 40CTATOMHO ANS TOrO, YTOObI YCTPOMCTBO CHMTANOCh YCTPOWCTBOM 6E30nMacHOCTY.

Hacroswuit craHaapt OnUCLIBaET:

- OCHOBHbI€ NMPUHLMMBI peanu3auun TpeGoBaHui komnnekca ctaHgaptTos MIK 61508 ansa cBsi3aHHOM C
6e30nacHOCTLIO NEpeaayum AaHHbIX, BKNIOYAA BO3MOXHbIE COOM Npu nepeaaye AaHHbIX, MePbl MO YCTPAHEHUIO
HencnpaBHOCTE U (PakToOpbl, BAUSAIOLUME HA NOSIHOTY AAHHbIX;

- WHAMBMAYanNbHbIE ONUCaHUA npodunen, yaosneTsopaomux TpedoBaHuamM dyHKkUMOHanNbHOW 6e3-
ONAaCHOCTU, AN HECKONbKUX CEMENCTB Npodunen nepeaayvn AaHHbIX, npeactasneHHbix B MOK 61784-1 u
MO3K 61784-2;

- pacLumpeHusi ypoBHst 6e30nacHOCTH A0 cny>x0 nepeaaym AaHHbIX U pa3aenos NPOTOKOMOB B CTaHAAPTax
komnnekca M3K 61158.

2 MNareHTHaA ageknapauuvs

MexayHapoaHbli aneKkTpoTexHuyeckuit komuteT (MOK) obpalliaet BHUMaHKWe Ha TO, 4TO cobnioaeHue
TpeboBaHMit HACTOSALLEro CTaHAapTa MOXET BKMIOYaTh UCMONb30BAHUE NATEHTOB, OTHOCALLMXCA K NPOUIsam
KOMMYHUKaLMI, COOTBETCTBYIOLLMX TPEOOBaHUAM (PYHKLMOHANLHOW 6e3onacHocTu. [ins cemencrea 1 naTeHToB
npuBeAEHO HUXe, rae 0003HaveHue [xx] ykasbiBaeT Ha Aepxarens nareHTa:

EP1267270-A2 [SI] Metoa ana nepeaaym AaHHbIX

WO00/045562-A1 [Sl] MeToa n yCTpPOWCTBO ANA onpeaeneHna HaaeXXHOCTU NEPEHOCYNKOB AAHHbIX

WO099/049373-A1 [SI] YKkopoueHHoe coo0LleHne ¢ AaHHLIMU CUCTEMbI ABTOMAaTH3aLmm

EP1686732 [SI] Metoa n cuctema ans nepeaaqm 6rnokoB AaHHbIX NPOTOKONAa

EP1802019 [SI] MpeHTudmkaumsa olimbok B nepeaaye AaHHbIX

EP1921525-A1 [SI] MeToa Ans akcnnyarauum CUCTEMbI, CBS3aHHON ¢ 6e30NaCcHOCTbI0

M3K He 3aHMMaeTcA NoaTBEePXKIEHMEM 060CHOBAHHOCTH, NOATBEPXKIAEHUEM COOTBETCTBUS U 06NaCTbiO
NPMMEHEHUs NpaB A aHHbIX NaTeHTOB.
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O603HaYeHus:

(kenTbliA) - cTaHfapThbl, CBSA3aHHbIe C 6€30MacHOCTbIO;

(rony6oit) - cTaHAapTbl, CBA3aHHbIE C NOAEBLIMU LUMHAMW;

(6negHo XenToblid) - HACTOAWMIA CTaHdapT.

MpumeuaHune — lMoanyHkTel 6.7.6.4 (BbICOKaA CTEMEHb C/I0XHOCTA) M 6.7.8.1.6 (HU3KaA CTENEHb CNOXHOCTU)
B M3K 62061 ycTaHaBNMBalT CBA3b MeXAy YpOBHEM 3peKTUBHOCTU 3awuTbl (KaTeropueid) n YIb.

PucyHok 1 — CsaAsb M3K 61158-3 ¢ gpyrumm ctaHgaptamn (MawnHHoe obopynoBaHue)

MpaBoob6nagatenn Ha gaHHble naTeHTbl 3aBepuin M3K, 4TO OHWM FOTOBbI PACCMOTPETb UCMNO/Ib30BaHNE
NNUEH3NIA HA pa3yMHbIX U HE AUCKPUMMUHALMOHHbBIX YC/TOBUAX U NOMOXEHUSX C 3aABUTENSAMU MO BCEMY MUPY.
Takue 3asBneHus obnagatenein npas Ha AaHHble NaTeHTbl 3aperncTpuposaHbl B MIK.

VHdopmaumsa gocTynHa no cpeacTBOM:

[S1] Siemens AG

I IAAS FATC
76187 Karlsruhe
GERMANY

Heob6xoaumo o6paTuTb BHUMAHMWE Ha TO, YTO HEKOTOPbIE 3/1IEMEHTbI HACTOSALEro ctaHgapTa MoryT ObiTb
Cy6beKTOM MaTeHTHbIX NpaB, OT/IMYHbIX OT YKa3aHHbIX paHee. MOK He HeceT OTBETCTBEHHOCTU 3a NAEHTUU-
Kauuio (4aCTMYHO WM NOSTHOCTbLIO) NOAOOGHbIX NAaTEHTHbIX Npas.

\l
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CM. cTaHAapTbl 6€30MacHOCTY A58 MalLMHHOIO 060pyA0BaHNS

M3K 61784-5
PyKoBO/ACTBO MO MO3K 61918
yCTaHOBKe PyKoBO/CTBO MO
(ANs KOHKPETHOro yCTaHoBke
npocpuss) (061Lme Tpe6oBaHus)
M3K 61784-3 M3K61326-3-29

NcnbitaHne EMC n b

KoMMyHUKaLMOHHbIe npodimn,
yfoBneTBopsitoLLe Tpe6oBaHUAM
(PYHKLMOHaNbHOV 6e30nacHoOCTH

M3K 61158/

M3K 61784-1,-2
MoneBble WWHbI 4151 TPUMEHEHUS B
MPOMBILLIEHHBIX CUCTEMaX
ynpaeneHust

O603Ha4YeHMns:

(xenTblii) - cTaHAapThl,

(rony6oit) - cTaHgapThl, CBA3aHHbLIE C MOMEBbLIMU LUIMHAMMU;

M3K 61508
DyHKUMOHA/BbHASA
6e3onacHocTb (Pb)
(6a30BbIii cTaHAapT)

CcBsI3aHHble C 6€30NacHOCTLIO;

(6nefHO XenTblil) - HACToOALWMIA cTaHAapT

(pncyHok 1)

M3K 61511
BesonacHoCTb (hyHKUMOHaTbHAs.
Cuctembl 6e30MacHOCTH
NpUGOpPHbIE 4151 MPOMBILLIEHHbIX
npoueccos

a8 [AnsA ycTaHOBJ/IEHHbIX 3/1IEKTPOMArHUTHbLIX cpef; B NPOTMBHOM cnyvyae M3K 61326-3-1.

b) PatndunumnposaH EN.

PncyHok 2 — CBA3b M3K 61158-3 ¢ gpyrumu ctaHgaptamu (MpOMbILLUIEHHbIE

CTtaHaapTbl Takke AelicTBUTENbHbI ANsi nepepabaTbiBatoLLeit
MPOMbILLSIEHHOCTM, TaM, Fe BO3MOXHO VX NPUMEHEHNE

Us:
ISA-84.00.01
(3 uactn =
MOANPULMPOBaHHbI
M3K 61511)

DE: VDI 2180
Yactn 1-4

npoweccol)

Vi
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HALULVMOHANbHBIN CTAHOAPT POCCUNCKOWN OELEPALUUMU

MpoMbIlwneHHbIe ceTu
NMPO®UNN

YacTthb3-3

®yHKUMOHarNbHaA 6e30NacHOCTb NOMEBbIX WHH.
JdononHutenbHblie cneuudukauum ana CPF 3

Industrial communication networks. Profiles. Part 3-3. Functional safety fieldbuses. Additional specifications for
CPF 3

Oara BBeaeHua — 2018—01—01

1 O6nacTb NPpUMEHeHunA

Hacrosiluit ctaHaapT ONUCLIBAET KOMMYHUKALIMOHHBIA YypOBEHb 6€30MacHOCTH (YCNyru U NPOTOKOM) Ha
ocHoBe CPF 3, npeacrtasneHHoro B MOK 61784-1, MK 61784-2 (CP 3/1, CP 3/2, CP 3/4, CP 3/5 n CP 3/6)
n MOK 61158, Tunel 3 1 10. Hactoswuin craHaapt uaeHTUUUMpyeT NPUHLMIMBI AN OCYLLIECTBAEHUA KOMMY-
HUKaUWi, ya0BNETBOPSOLLMX TpeboBaHUAM hyHKLMOHaNbHOK 6e30nacHoCTH, onpeaeneHdHbiM B MOK 61784-3
1 UMEIOLLIUM BaXKHOE 3Ha4YeHWe ANsi JaHHOTO KOMMYHUKaLMOHHOTO ypOBHSI 6€30nacHOCTH.

MpuMedaHue—HacToAWwwii cTaHAapT He 3aTparMBaeT BONpockl aneKTpobe3onacHocTi U nckpobelonacHoCTu.
OnekTpobe3onacHoCTb CBSA3aHa € Yrpo3amu, TakuMU Kak SneKTpuyeckuil Wok. Mckpobe3onacHoCTb CBA3aHa ¢ yrpo3amu,
OTHOCALLMMUCA K BO3MOXHBIM B3pbiBaM B aTMocdepe.

Hacroswmit cTaHaapt onpefiensieT MEXaHU3MbI ANS NEpeAayYn BaXxHbIX Ana 6€30nacHOCTU cOOBLLEeHWI
MeXAy y4aCTHUKaMW pacnpeaeneHHon CETU, UCTIONb3YIOLLEH TEXHOMOTMIO NOMEBLIX LWWH, B COOTBETCTBUU C Tpe-
B0BaHMsIMM PYHKLIMOHAMBHON 6€30MacHOCTU, NpeAcTaBneHHbIMU B koMnnekce MAK 61508". 3tn mexaHnsmbl
MOTYT LUMPOKO UCMOMb30BaTLCA B MPOMBbILLIEHHOCTU, HANPUMEP B YNpaBneHun NpoLeccom, aBTomaTusauum
Npou3BoACTBa U MaLLUMHHOM 060PYAOBAHUM.

HacToswwwii cTaHgapT coaepXxuT pyKOBOACTBA Kak Ans paspaboTymKoB, Tak U AN OLEHLUMKOB COOTBET-
CTBYHOLLUX NPMBOPOB U CUCTEM.

MpuMeyaHune— Pesynstupytownii YMNB, 3asenseMslil 40 cMCTEMbI, 3aBUCUT OT peanusauun BolbpaHHOro
npocuns KOMMyHUKaLUWK, yaoBneTBopsitoLero TpeboBaHUAM yHKLMOHarbHOW 6e30nacHOCTU BHYTPU 3TO CUCTEMBI.
Ho B cOOTBETCTBUM C HACTOSALLMM CTaHAapTOM peanusaluu BelbpaHHOro Npodunsa KOMMYHUKaLMK, YA 0BNETBOPSIOLLEro
TpeboBaHWsAM (hyHKLMOHaNbHO 6e30MacHOCTU, B CTaHAAPTHOM YCTPOWCTBE He [OCTaTOuHO A TOro, YTobbl yCTpoiicTBO
cunTanoch ycTpoicTBOM 6e30MnacHoCTy.

2 HopmaTtuBHbIe CCbISNTKU

B HacTosLeM CTaHgapTe UCMONb3YIOTCS HOPMATUBHbIE CCbISIKM HA CMEAYIOLIME Lienble AOKYMEHTbI UK Ha
MX 4acTu, He3aMeHUMble ANA NPUMEHEHNUS AAHHOTO AOKYMEeHTa. B cnyvae JaTMpoBaHHbIX CObINOK AeiCTBYeT
TONbLKO UUTUPYEMOE U3aaHue. Ona HeaaTMpoBaHHbIX CChINOK AeiCTBYET caMoe No3aHee U3jaHue AOKYMEHTa,
Ha KOTOPbIii NPOM3BOAUTCSA CChINKa (BKMtoYasn niobble BHECEHHbIE B HErO NOMNpPaBKM)

IEC 60204-1, Safety of machinery — Electrical equipment of machines — Part 1: General requirements
(Be3onacHOCTb MaLLMHHOTO 060pyA0BaHKSA. SNeKTPUIecKoe 000pyaoBaHMe MaLunH. YacTb 1. Obyme TpeboBaHus)

IEC 61000-6-2, Electromagnetic compatibility (EMC) — Part 6-2: Generic standards — Immunity for
industrial environments (3nekTpoMarHutHas coMecTumocTb (3MC) YacTtb 6-2. OBbLume ctaHaapThl. Momexo-
YCTOMYMBOCTb ANS NPOMbILLNEHHbIX 06CTaHOBOK)

D Nanee B HacTosLieM cTaHaapTe ucnonbayetcst «MOK 61508» BMecTo «komnneke MOK 61508»

M3paHue oduuymansHoe
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IEC 61010-1, Safety requirements for electrical equipment for measurement, control, and laboratory use
Part 1: General requirements (Tpe6oBaHusi 6e30nacHOCTU ANs 3neKTpoobopyaoBaHus, npeaHasHa4YeHHOro AN
U3MepeHus, ynpasneHusi n naboparopHoro npumeHeHus. Yacre 1. O6wme TpeboBaHus)

IEC 61131-2, Programmable controllers — Part 2: Equipment requirements and tests (Mporpammupyemesie
KOHTponnepsbl. Yacte 2. TpeGoBaHusa kK 060pya0BaAHMIO U TECTUPOBAHUE)

IEC 61131-3, Programmable controllers — Part 3: Programming languages ([porpammMmupyemble KOH-
Tponnepsbl. YacTtb 3. A3bIKM NporpaMMnpoOBaHus)

IEC 61158-2, Industrial communication networks — Fieldbus specifications — Part 2: Physical layer
specification and service definition (Cetn cBA3u npombiwneHHble. Cneyndukayum Noneson WKHbl. YacTb 2.
Cneuudukauus huUsMYecKoro ypoBHs U onpeaeneHne cepsuca)

IEC 61158-3-1, Industrial communication networks — Fieldbus specifications — Part 3-3: Datalink layer
service definition — Type 3 elements (IMpomblILneHHble ceTu cBA3K. Cneundukaumm nonesbIX WKH. Yacts 3-1:
OnpeaeneHue cepBuca KaHanbHOro ypoBHS. OnemMeHThbl Thuna 1)

IEC 61158-4-3, Industrial communication networks — Fieldbus specifications — Part 4-3: Datalink layer
protocol specification — Type 3 elements ([pombIWneHHbIE CETU CBA3M. CneunduKkaumuy nonesblX LUKMH.
YacTb 4-3: Cneundukaums npoToKoNa KaHanbHOro ypoBHA. AnemeHTbl Tuna 3)

IEC 61158-5-5, Industrial communication networks — Fieldbus specifications — Part 5-5: Application layer
service definition — Type 5 elements (MpoMbiLwneHHble ceTu cBA3n. Cneyndukaymm NONEBLIX WKH. YacTb 5-3:
OnpeaeneHune cepBuca NPUKNagHoro yYpoBHs. SneMeHTbl Tuna 3)

IEC 61158-5-9, Industrial communication networks — Fieldbus specifications — Part 5-9: Application
layer service definition — Type 10 elements (MpombilneHHblE ceTu cBA3N. Cneuudurkaumn NONEBbLIX LUKH.
YacTb 5-10: OnpeaeneHune cepeuca nNpuKnagHoro ypoBHsa. dnemMeHtsl Tuna 10)

IEC 61158-6-5, Industrial communication networks — Fieldbus specifications — Part 6-5: Application
layer protocol specification — Type 3 elements (MpomMbilwneHHbIe ceTn cBA3K. CneunduKauum NONEBbLIX LUKH.
Yactb 6-3: Cneuundukaumus npoTokona NPpUKNagHoro ypoBHA. dneMeHTbl Tuna 3)

IEC 61158-6-10, Industrial communication networks — Fieldbus specifications — Part 6-10: Application
layer protocol specification — Type 10 elements (MpombiuneHHbIe ceTu CBA3N. Cneuudukaumum NONEBbIX LUNH.
YacTtb 6-10: Cneuudukauma npoTokona NPUKNaaHoOro ypoBHA. dnemenTbl Tuna 10)

IEC 61326-3-1, Electrical equipment for measurement, control and laboratory use — EMC requirements —
Part 3-1: Immunity requirements for safety-related systems and for equipment intended to perform safety
related functions (functional safety) — General industrial applications (3nekTpoo6opyaosaHue ana usmepeHui,
ynpaerneHusi 1 nabopaTopHoro npuMeHeHus. Yactb 3-1. TpeboBaHUA 3aLMLLIEHHOCTU A5 CUCTEM, CBA3AHHbIX
¢ 6e30nacHOCTLIO M Ans 06opyaoBaHus, NpeaAHa3Ha4YeHHOTO ANA BbiNOMHEHUA (PYHKUMIA, CBA3AHHLIX C 6e30-
NacHOCTbIO (PYHKUMOHAaNbHON BeszonacHocTi) OBLMe NPOMbILLNEHHbIE NPUNOXEHUN)

IEC 61326-3-2, Electrical equipment for measurement, control and laboratory use — EMC require-
ments — Part 3-2: Immunity requirements for safety-related systems and for equipment intended to perform
safety related functions (functional safety) — Industrial applications with specified electromagnetic environment
(GnekTpooBopyaoBaHue Ans U3MepeHuii, ynpasneHus U nabopaTHoro npumeHenus. Yacro 3-1. TpeGosaHua
3aLUMLLEHHOCTU ANA CUCTEM, CBSI3aHHbIX C 6E30NacHOCTLIO U Ans o6opyaoBaHMA, NPeAHa3sHa4YeHHoro Ans
BbINONMHEHU hYHKLMIA, CBA3AHHbIX ¢ Be30nacHOCTbIO ((hYHKUMOHAMNBHON 6e3onacHocTn) MNpoMbliLNeHHbIe
NPUMNOXEHNS C ONPeAENEHHON ANEKTPOMarHUTHON Cpeaoi)

IEC 61508 (all parts), Functional safety of electrical/electronic/programmable electronic safety-related
systems (PyHKUMOHaNbHas 6e30NacHOCTL CUCTEM 3MNEKTPUHECKUX/SNEKTPOHHBLIX/MPOrpaMMUPYEMbIX SNEKTPOH-
HbIX, CBA3aHHbIX ¢ 6€30NacHOCTbIO)

IEC 61508-2:2010, Functional safety of electrical/electronic/programmable electronic safety-related
systems — Part 2: Requirements for electrical/electronic/programmable electronic safety related systems (®yHk-
LMoHarsbHas 6e30nacHOCTb CUCTEM 3MEKTPUHECKUX/3NEKTPOHHBIX/MPOrpaMMUMpPyeMbIX SNEKTPOHHbIX, CBA3AHHBIX
¢ 6e3onacHoCTLI0. YacTb 2. TpeboBaHUs K ANeKTPUUECKUM/3NEKTPOHHBIM/NPOrpaMMUPYEMbIM SFIEKTPOHHBIM
cucTemam, CBA3aHHbIM G 6830NaCHOCTLIO)

IEC 61511 (all parts), Functional safety — Safety instrumented systems for the process industry sector
(BesonacHocTb hyHKLUMOHanbHasA. Cuctembl 6e30nacHOCTU NPUBOPHbIE ANS NPOMbILLINEHHbIX MPOLIECCOB)

IEC 61784-1, Industrial communication networks — Profiles — Part 1: Fieldbus profiles (Cetu cBA3u
npoMebilnexHble. Mpodunu. Yacte 1. Mpodunu NOnNeEBbLIX LUKNH)

(IEC 61784-2, Industrial communication networks — Profiles — Part 2: Additional fieldbus profiles for
real-time networks based on ISO/IEC 8802-3 (MpombliLneHHble ceTu. Mpodunu. YacTtb 2. JononHUTENbHbIE
nNpochunn NOneBbIX LUMH ANA CeTel peanbHOro BpeMeHu, ocHoBaHHble Ha WCO/M3K 8802-3)

2
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IEC 61784-3:2010, Industrial communication networks — Profiles — Part 3: Functional safety fieldbu-
ses — General rules and profile definitions (CeTu cBa3u npombliLLneHHbIe. Mpodunu. YacTe 3. PyHKUMOHAanNbHasn
6e30nacHOCTb NonesbIx LWKH. O6LwMe npaBuna 1 onpeaenexHus npoduns)

|IEC 61784-5-3, Industrial communication networks — Profiles — Part 5: Installation of fieldbuses —
Installation profiles for CPF 3 (MpombiwneHHble ceTu. Mpodunu. Yactb 5. YcTaHOBKa nonesbiX LWWH. Mpodunm
ycraHoeku ans CPF 3)

IEC 61918, Industrial communication networks — Installation of communication networks in industrial
premises (CeTu CBA3W NPOMbILLIIEHHbIE. YCTAHOBKA CETEN CBS3W B NPOMBILLNEHHbIX MOMELLEHUSX)

IEC 62061, Safety of machinery — Functional safety of safety-related electrical, electronic and
programmable electronic control systems (BeszonacHocTb 06opyaoBaHus. PyHKUMOHaNbLHAA 6e30MacHOCTb
CUCTEM YMNPaBMeHUs 3NEeKTPUYECKUX/INEKTPOHHBIX/MPOrpaMMUpPyEMbIX 3NEKTPOHHBIX, CBSA3AHHbIX C Besonac-
HOCTbI0)

IEC 62280-1:2002, Railway applications — Communication, signalling and processing systems — Part 1:
Safety-related communication in closed transmission systems (KenesHogopoxHble npunoxeHusa. CUCTeMbI
CBAI3U, cUrHanu3aummu nu o6paboTku gaHHbIX. YacTb 1. BesonacHas CBsi3b B 3aKPbITbIX CUCTEMAX Nepeaayn)

IEC 62280-2, Railway applications — Communication, signalling and processing systems — Part 2:
Safety-related communication in open transmission systems (*KenesHoaopoxHblie npunoxxeHus. CucTeMbl CBS-
3K, curHanusaumum u 06paboTkn AaHHbIX. HacTb 2. KoMMyHMKauuu, CBA3aHHbIE C 6€30NMaCHOCTLIO B OTKPbITbIX
cucTtemax nepegadu AaHHbIX)

IEC/TR 62390, Common automation device — Profile guideline (OGbIKHOBEHHOE aBTOMATU4ECKOE YCTPONCT-
BO. PykoBoasiLumMe npuHUMnbl Npocuns)

ISO 13849-1, Safety of machinery — Safety-related parts of control systems — Part 1: General principles
for design (BesonacHocTb 060pyaoBaHus. YacTu cucTeM ynpaBneHusi, CBA3aHHbIe ¢ 6e30MacHOCTbIO. YacTb 1.
OG6LuMe NpUHLMNBI NPOEKTUPOBAHUS)

ISO 13849-2, Safety of machinery — Safety-related parts of control systems — Part 2: Validation (Beso-
nacHocTb 060opyaoBaHus. YacTu cuctem ynpasneHusi, CBsisaHHble ¢ 6e3onacHocTbio. Yactb 2. MoaTeepxaeHne
COOTBETCTBUS)

ISO 15745-3, Industrial automation systems and integration — Open systems application integration
framework — Part 3: Reference description for IEC 61158-based control systems (IpombiLuneHHbIE CUCTEMBI
aBTOMaTU3auMK u uHTerpaums. NpuknagHaa MHTErpaLuoHHas cpeaa OTKPLITbIX CUCTEM. HacTb 3. 3TanoHHoe
onucaHue CUCTEM ynpasneHns Ha ocHoBe cTaHdapTa MOK 61158)

ISO 15745-4, Industrial automation systems and integration — Open systems application integration
framework — Part 4: Reference description for Ethernet-based control systems (MpombilwseHHble CUCTEMBI
aBTOoMaTU3auum u uHTerpauus. MNMpuknagHas MHTErPaLMOHHAA cpesa OTKPbITbIX cuCTeM. YacTb 4. 3TanoHHoe
onucaHue CMCTEM ynpasreHusi Ha ocHoBe ctaHgaapTta Ethernet)

3 TepMUHbI, onpeaeneHns, COKpalw,eHUA U YCIOBHbIe 0003HaYeHUs!
3.1 TepMuHbI M onpeaeneHun

B HacToauwem craHgapre Mcnonb3ylorca cneaylowme TEPMUHBLI U ONpPeaeneHns:

3.1.1 TepMmuHbI U onpeaeneHus

3.1.1.1 rotoBHOCTb (availability): BepoATHOCTb TOro, YTO B TEYEHME 3a4AHHOIO NPOMEXXYTKA BPEMEHU B
aBTOMATU3MPOBAHHON CUCTEME HE HAabMIOAAeTCs HEUCNPAaBHbIX COCTOSIHWI B CUCTEME, NMPUBOASILLIMX K NOTEpe
NPOU3BOAUTENLHOCTMH.

3.1.1.2 yepHbI KaHan (black channel): Kanan ¢Bsiau, Anst KOTOPOro OTCYTCTBYIOT l0Ka3aTenbLCTBa Toro,
4YTO NPOEKTUPOBaHNE U NOATBEPXKAESHUE COOTBETCTBUA OblM NpOBeAeHbl B COOTBETCTBUM ¢ MOK 61508.

3.1.1.3 kanan cea3uM (communication channel): Jlornueckoe coeguHeHue Mexay ABYMsI KOHEYHbIMU
TOYKaMMU BHYTPU KOMMYHUKALMOHHOW CUCTEMBI.

3.1.1.4 koMMyHMKALMOHHAA cuctema (communication system): Cucrema (yCTponcrao), cocrosiLas
M3 TEXHUYECKMX CpeacTs, NPOrpamMMHOro obecneveHnss u cpeabl pacnpocTpaHeHusi, Kotopas obecneunBaer
nepeaadvy coobweHuit (npuknagHoi yposeHb N0 MCO/M3K 7498) oT 0IHOTO NPUNOXKEHUS APYTOMY.

3.1.1.5 coeauHenue (connection): Jlormyeckoe CBA3bIBAHWE MEXAY ABYMS NPUKIAAHbLIMU OOBbEKTAMMU B
OZIHOM UMK B Pa3HbIX YCTPONCTBAX.

3.1.1.6 uMKNMYecKun KOHTponb u3bbiTouHocTH (Cyclic Redundancy Check, CRC): Mony4yaembie U3
6noka AaHHbIX (3Ha4eHui) U30bITOUHbIE AaHHbIE, KOTOPbIE 3aNOMUHAIOTCS U NEPeAaloTCsl BMECTE C 9TUM 6ro-
KOM JaHHbIX AN 06HapY>XEHUA CKakeHUst AaHHbIX. MNpoueaypa (MeToa), UCnonb3yoLascs ANA BbIMUCTEHUS
N30bITOYHBIX JAHHbIX.
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MpumevaHusn

1 Tepmutbl «CRC kog» n «CRC nognucb» n 0603HaqeHus, Takne kak «CRC 1» u «CRC 2», Takke MOryT npuMe-
HATBLCS B HACTOSALLEM CTaHAapTE B OTHOLUEHNN N3BBITOYHBLIX JaHHbIX.

2 Cm. Taioke [32], [33].

3.1.1.7 owmoKa (error): PacxoxaeHue Mexay BblMMCNEeHHbIM, HabniogaeMbiM UK U3MEPEHHBIM 3HaJe-

HUeMm unu ycnosueM N UCTUHHBIM, YCTAHOBJIEHHbIM UK TeOpeTM‘-IeCKVI BeprIM 3HaYeHneMm unu yCrnosuem.
[M3K 61508-4:2010], [M3K 61158]

MpumevaHusn

1 Own6KkM MOryT BO3HWUKHYTL BCIIEACTBUE OLLIMGOK NPOEKTUPOBAHNA annapaTHbLIX CpeAcTs/ NporpaMmMHoro oGecnede-
HWA WWUNW BCNEACTBUE UCKXKEHUA laHHbIX, BbI3BAHHOMO 3NEKTPOMAarHUTHEIMU NOMeXaMu M/unm ApyruMmn Bo3gencTBUAMM.

2 Ownbku He oba3aTenbHO SABMAIOTCA NPUUNHOA 0TKa30B UNu cboes.

3.1.1.8 otkas (failure): NpekpalueHne cnocobHOCTU hYHKLMOHANBLHOIO BGroka BbINONHATL HEOBX0au-
MYI0 (DYHKLMIO MO0 DYHKLMOHMPOBaHWE 3TOro 6rnoka nobdbim cnocob0OM, OTNMYHBLIM OT Tpebyemoro.

MpumeyvaHnue—BMOK61508-4 npuseaeHo Takoe xe onpeaeneHne, HO JOMNONTHEHO NPUMEYaHNSMMU.

[M3K 61508-4:2010, mogucpuumposano], [MCO/M3IK 2382-14.01.11, moanmumposaHo]

MpuMeyaHune—NpUInHOIA 0TKa3a MOXET CyXUTb ownbka (Hanpumep, Nnpobnema, cBssaHHasi ¢ NPOEKTUPO-
BaHWeM NporpaMmMHoro obecnedeHus/annaparHbIX CPeacTs UNW C HapyLUEHWeM NpU Nepegade cooBLIEHUH).

3.1.1.9 coon (fault): HeHOpManbHbIN pexxuM, KOTOPbIA MOXKET BbI3BaTb CHUXXEHWE MU NOTEPIO Croco6-
HOCTU (PYHKLMOHANBHOIO 6r10Ka BbINONMHATL TPeOyeMyto hyHKLMIO.

MpunMeyaHune—MexgyHapoaHblil anekTpoTexHudeckui cnosapb (IEV 191-05-01) onpegensiet "cboi” kak
COCTOAIHWE, XapaKTepn3yeMoe HECNOCOBHOCTLIO BLINOMHUTL He0BX0AUMYIO PYHKLMIO, UCKNIOHasi HecnocoBHOCTb, BO3-
HUKaloLLYto BO BpeMs NpodunakTuieckux pabot unu apyrux NNaHoBbIX MeponpuaATUiA, Nubo B pesynsrate HepocTaTka
BHELUHUX pecypcoB.

[M3K 61508-4:2010, moaucpuumposaHo], [ACO/M3K 2382-14.01.10, moguduumnposaHo]

3.1.1.10 noneBas wuHa (fieldbus): KommyHukaymoHHan cuctema, OCHOBaAHHaA Ha NocneaoBaTenbHON
nepegadye AaHHbIX U NPUMEHSIOWANACA B NPOMbILUNEHHOW aBTOMaTU3aumMm UM NPUNOXeHUAX ynpasneHus
npoueccamu.

3.1.1.11 cuctema nonesbix wuH (fieldbus system): Cucrema, ucnonb3yroas NONEBYIO LLMHY C NOA-
KITFOYEHHbIMU YCTPONCTBaAMM.

3.1.1.12 kagp (frame): YnpouieHHbIn cuHoHUM ana DLPDU (Bnok AaHHbIX NPOTOKONA KaHana nepeaa-
4Yu AaHHbIX).

3.1.1.13 nocnenoBaTtenbHOCTL NpoBepKu Kaapa [frame check sequence (FCS)]: JononHutenbHble
AaHHble, nony4YeHHble Ansa 6noka gaHHbix DLPDU (kagpa) ¢ NOMOLLBH XeL-(yHKLUK, KOTOPbIE 3aNOMUHAIOT-
€A 1 nepeatoTCA BMECTe C 9TUM BNOKOM AaHHbIX, A8 0OHaPY>KEHUSI UCKaXKEHMS JaHHbIX.

MpumevyaHuna
1 3HaveHue FCS MoxeT 6bITb NonyyeHo, ucnonb3ys, Hanpumep, CRC unu gpyryto xeLw-yHKLUULo.
2 Cm. Takxe [32], [33].

3.1.1.14 xew-pyHkuma (hash function): (MaremaTunyeckas) PyHKUMA, KOTOpan npeobpasyeT 3Ha4YeHus
13 (BEPOSAITHO OYEHb) BOoMbLLIOrO Habopa 3Ha4YeHUI B (0ObIYHO) MEHbLUMI AMaNAa30H 3HAYEHWUNA.

MpumevaHuna

1 XeLw-hyHKUMM MOTYT NPUMEHSATLCA AN 0OHapYXEeHUSA UCKaXKEHWUIA faHHbIX.

2 PacnpocTpaHeHHble XeLl-pyHKLMK BKtoYatoT B ¢e6 KOHTPOSb YETHOCTH, BbIYMCTEHUE KOHTPOMbHOW CyMMBI
unun CRC.

[M3OK/TR 62210, moancumumpoBaHo]

3.1.1.15 onacHocTb (hazard): CocTosiHue unn Habop ycrnoBuit B CUCTEME, KOTOPbIE BMECTe C APYru-
MW, CBSI3@HHLIMM C STUM, YCIOBUSAMMU HEU3OEXKHO NPUBEAYT K NPUYUHEHUIO Bpeaa YeroBeEKY, UMYLLECTBY UMK
OoKpy»KaloLlen cpege.

3.1.1.16 Begywee ycTporucTBo (master): AKTUBHbIV OOBEKT KOMMYHMKaUUKU, CNOCOOHbLIA WHULIMUPO-
BaTb W yNpaBnsTb BO BPEMEHU KOMMYHUKALMOHHON AEATENbHOCTLIO APYIUX CTaHUMI, KOTOPbIE MOTYT ObITb
Kak BeayLumu, Tak U BegOMbIMMU.

3.1.1.17 coobweHne (message): YNopagoyYeHHble NOCreaoBaTenbHOCTU OKTET, npegHasHayeHHble
Ana nepegayn nHopmauuu.

[MCO/MBK 2382-16.02.01, moandnumnpoBaHo]
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3.1.1.18 noxHoe cpabarbiBaHue (nuisance trip): JloxkHoe aBapuiiHOe OTKIIIOYEHUE, HE NPUYMNHSIoLLEee
HUKaKoro Bpeaa.

I punmMmevYyaHune — B KOMMYHUKaLMOHHbIX CUCTeMaX TakKux, Kak CUCTEMbI SeCI'IPOBO,qHOﬁ nepefadn gaHHbIX MO-
YT BO3HUKaTb BHYTpE€HHUE aHOManbHble OLIMOKMH, HanpumMep, BcrneagcTteue CriULLKOM 6onbLIoro Konu4ecTsa NOBTOPHbIX
NOMNbITOK MPU HaNU4nn nNoMex.

3.1.1.19 xouTponbHaa npoBepka (proof test): Nepnognueckas nposepka, BbINOAHAEMAA AnA TOro,
4TOObLI 0OHAPYXMUTbL OTKa3bl B CUCTEME, CBSAA3aHHOI C 6E30MacHOCTbIO, YTODLI, NPYU HEOOX0AUMOCTH, CucTeMa
Morna 6bl ObiTb BO3BpaALLEHA B «MCXOAHOE» COCTOSIHME unu B Haunbonee OGnu3koe K HEMY, HACKONbKO 3TO
NPaKTU4ECKU BO3MOXKHO.

M punmMmevyaHne — KOHTpOJ'IbHaFl npoBepka npejHasHa4eHa nogTBEPAUTbL HAXOAUTCA N CUCTEMa, CBA3aHHaA C
6e30MacHOCTLIO B COCTOSIHUM, rapaHTupyrouwemM yCTaHOBIEHHYIO MOJTHOTY 6e3onacHocTy.

[M3K 61508-4 u M3OK 62061, moguduymposaHo]

3.1.1.20 ypoBeHb 3 dekruBHocTU 3awumTbl; YO3 [performance level (PL)]: JUCKPETHbIN ypOBEHb,
NPUMEHSIOLMIACA ANS OnpeaerneHnst CnoCOGHOCTU CBA3aHHbIX C 6€30MacHOCTLIO YacTen CUCTEMbI ynpaBsne-
HUS1 BbINOMNHATL (PYHKLMIO 6€30MacHOCTU B MPOrHO3NPYEMbIX YCIIOBUSIX.

[MCO 13849-1]

3.1.1.21 3amuTHOE CBepxHU3Koe HanpspkeHue (protective extra-low-voltage, PELV): 3nektpuyeckan
Lienb, B KOTOPOM 3HAYEHUE HANPSHKEHUS HE MOXKET NPEeBbILIAaTh CpeaHEeKBagPaTUYHOE 3HAYEHUE NEePEMEHHOTO
HanpspkeHua B 30 B, nukoBoe HanpspkeHue 42,4 B unu nocrosHHoe HanpshxeHue 60 B npu HopMmanbHbIX yCno-
BUSIX U OAUHOYHOM cBoe, 32 UCKMIOYEHMEM KOPOTKOTO 3aMblKaHUSA HA 3eMII0 B APYIMX Liensx.

MpunMeyaHune— Anekrpudeckas Uenb PELV aHanornyHa wenu SELV ¢ 3aWUTHBIM 3a3eMieHneM.

[M3K 61131-2]
3.1.1.22 usbbiTouHocTb (redundancy): CyuiectBoBaHne bonee 0g4HOTO CpeacTBa BbINONTHEHUS HEOOXO-
AUMON DYHKLMKU UNKU NpeacTaBneHns nHopmMmaLmn.

MpuMedaHune—Takoe xe onpegeneHue, kak u s MOK 615084, ¢ gononHUTENbHLIM MPUMEPOM U NPUMEYAHUAMM.

[MOK 61508-4:2010, moguduymposaHo], [MCO/MIK 2382-14.01.12, moancurumnposaHo]
3.1.1.23 HagexHoCTb (reliability): BeposTHOCTb TOro, Yto0 aBTOMaru3MpoOBaHHAA CUCTEMA MOXET BbINOS-
HATb TPEOYIOLLYIOCA (DYHKUMIO B 3a/1aHHBIX YCIOBUSIX HA NPOTSHKEHUM 3a[1JaHHOTO NPOMEXYTKa BpemeHu (t1,t2).

MpuMmeyaHuns

1 MPUHSATO cYMTaTb, YTO aBTOMATU3UPOBAHHASA CUCTEMA B COCTOSIHUM BHIMOMHATL AaHHYO TpebyoLytoca hyHKLUMIO
B Ha4ane 3afaHHoro NpoMexyTka BpeMeHMU.

2 [NoHATUE «HaAeXHOCTUY Takke UCMOoNb3yLoTcA s 0603HaYeHUs NnokasaTens HageXHOCTU, U3MEPAEMOro AaHHOW
BEPOATHOCTHLIO.

3 Ha npoTsxeHun cpefHero BpeMeHu Mexay otkazamu (MTBF) unu cpegHero BpemeHu Ao otkasa (MTTF) BeposaT-
HOCTb TOrO, YTO aBTOMaTU3NPOBaHHAs cMCTEMA BLIMNOSHUT TpebytoLLytocs (pyHKLMIO — YMEHbLLIAETCS.

4 HapeXHOoCTb OTNINYaeTCs OT TOTOBHOCTMH.

[M3K 62059-11, MoguumpoBaHo]
3.1.1.24 puck (risk): CouetaHne BepoATHOCTU COOBLITUS NPUUMHEHUS BPEAA U TSHXKECTU 3TOr0 Bpeaa.

MpumeyaHune— Bonee nogpobHo 310 NoHATUE 0bcyxaaeTca B MOK 61508-5:2010, npunoxeHue A.

[MOK 61508-4:2010], [MICO/MIK Pykosoactso 51:1999, onpeaenerue 3.2]

3.1.1.25 KOMMYHMKaLMOHHbIA ypoBeHb 6e3onacHocTu, KYb (safety communication layer, SCL): Ypo-
BEHb KOMMYHMKaLMKW, BKMOYalOLMin BCe Heobxoaumbie mepbl AnA obecnedyeHns 6e3onacHol nepeaaqm WH-
dopmaumm B cooTBeTcTBUM € TpeboBaHuamm M3K 61508.

3.1.1.26 6e3onacHoe coeauHeHue (safety connection): CoeauHeHue, KOTOPOE NPUMEHSIET NPOTOKON
6e30nNacHOCTU ANA TPaH3aKLUI KOMMYHUKALUA.

3.1.1.27 paunHble 6e3onacHocTu (safety data): [lJaHHble nepegaBaemMble yepes ceTb 6e30NacHOCTH,
UCMonb3ysi NPOTOKON 6e30nacHOCTU.

MpuMeyaHu e — KOMMYHUKaALMOHHBIN YpoBEHb Ge30MacHOCTU He rapaHTUpyeT 6e30MacHOCTb caMoil MHGOP-
MaLuu, a TONBbKO TO, YTO OHa NepefaeTcs GesonacHo.

3.1.1.28 ycTpoucrtBo 6e3onacHocTu (safety device): YCTpoiCTBO, CNPOEKTMPOBAHHOE B COOTBETCTBUM
¢ M3K 61508 n peanusyioLiee npourb KOMMYHUKaLMK, YAOBETBOPSAIOLLMIA TpeOOBAHUAM (DYHKLIMOHANBHOM
6GesonacHoOCTH.
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3.1.1.29 6e3onacHoe cBepxHU3Koe HanpsxeHue (safety extra-low-voltage, SELV)SELV): Onekrpuye-
cKasi Lenb, B KOTOPON 3Ha4YeHWe HaMPSXKEHUSI HE MOXET NpeBbilaTh CpeaHeKBaapaTUYHOE 3HAaYEHUe nepe-
MEHHOro HanpsxeHusi B 30 B, nukoBoe HanpsbkeHue 42,4 B unu noctoaHHoe HanpsxeHue 60 B npu HopMans-
HbIX YCNOBUAX M O4WHOYHOM COO€, BKNIO4ast KOPOTKOE 3aMblKaHUe HaA 3EeMSI0 B APYIUX LIENsX.

MpumMmeyaHune—Lens SELV He noacoeAnHEHa K 3aLLUTHOMY 3a3E€MIEHMIO.

[M3K 61131-2]

3.1.1.30 chyHkuua 6esonacHocTu (safety function): ®yHkuua, peanudyemas 3/3/MS (INEKTPUHECKON,
3NEKTPOHHOW, MPOrpaMMMpPYEMOii SNEKTPOHHOM) CUCTEMOM, CBA3aHHOW C 6€30MacHOCTbIO, UMK APYTMMU Me-
pamMmn N0 CHWXKEHWUIO pUCKa, NpeaHa3HAYEHHas ANs AOCTUXEHUS unu nogaepxaHusa 6e30MacHOro COCTOAHUA
ynpasnsieMoro 060pyaoBaH1s N0 OTHOLLEHUIO K KOHKPETHOMY ONAacHOMY CODBITHIO.

MpumMedyaHune—BMOIK61508-4 Takoe xe onpefieneHue, HO JOMNONHEHO NPUMEPOM U NPUMEHAHUEM.

[M3K 61508-4:2010, MmoanmumpoBaHo]

3.1.1.31 Bpems peakuum dyHkumumn 6e3onacHoctum (safety function response time): Hanxyauee spema
mMexay nocne cpabaTbiBaHWEM JaTyuka cucTeMbl 6€30NacHOCTH, NOAKIIOYEHHOTO K NOMEBOW LUMHE, U 4OCTHU-
XXEHMEM COOTBETCTBYHOLLErO 6e30MacHOro COCTOSAHUA C MOMOLLIbIO HE0BX0AUMOTO UCNIONTHUTENBHOTO YCTPONCT-
Ba 3TOW cuCTEMbl GE30MaCHOCTM NPKU HaNUYMKM oLUMOOK MIM OTKA30B B KaHane yHkuun 6e30nacHOCTU.

[MpuMedaHune—[HdaHHas koHUenuus BBefeHa B MOK 61784-3:2010, 5.2.4 n peanusyetca npodunsmu KoMmy-
HUKaLuid, ygoBneTBopstoLWwmX TpebosaHuaM dyHKLMoHanLHoin 6e3onacHOCTy, onpeAeneHHbIMA B HACTOSILLEM CTaHAapTe.

3.1.1.32 ypoBeHb nonHoTbl 6e3onacHocTu; YIb [safety integrity level (SIL)]: JuckpeTHbIi ypOBEHb
(NpMHUMAaOLWMIA OAHO U3 YETbIPEX BO3MOXHBIX 3HAYEHMUIT), COOTBETCTBYIOLLIMI AMANA30HY 3HAYEHUI NOMHOTbI
6e30MacHOCTH, NMPU KOTOPOM YPOBEHb MOSIHOTLI 6€30MacHOCTH, paBHbIA 4, ABNSETCA HAUBBLICLLUUM YPOBHEM
NonHOTbl 6830NaCHOCTM, a8 YPOBEHL MOMHOTLI 6€30MaCHOCTU, PaBHbLIN 1, COOTBETCTBYET HAMMEHbLLEH NONHOTE
Ge3onacHoCTH.

MpumeyaHuns

1 LleneBble 3Ha4eHus oTkasos (cM. MOK 61508-4:2010, n. 3.5.17) ans 4eTbipex ypoBHER NonHoTLl 6e3onacHoCTy
ykasaHbl B MOK 61508-1:2010, Tabnuupl 2 1 3.

2 YpOBHW NONHOTLI 6e30MacHOCTU UCNONb3YHOT NPy onpeaeneHun TpebosaHnuin NoNHOTL 6e3onacHocT A hyHKUMA
6e30nacHOCTM, KOTOpble AOMKHBI BbiTb pacnpegeneHsl no Jf3/MD cuctemam, cBA3aHHLIM C 6€30NAaCHOCTLIO.

3 YpoBeHb nonHoTel 6e3onacHocTu (YIB) He ABNSAETCA CBONCTBOM CUCTEMBI, MOACUCTEMEI, ANeMeHTa UM KOMMo-
HeHTa. MpaBuneHas MHTepnpeTaums dpasbl «YINB cucteMel, cBi3aHHoI ¢ 6esonacHocTLIo, paBeH n» (rae n=1, 2, 3unun 4)
03HayaeT: cucTeMa NoTeHuManeHo cnocobHa K peanusaunn gpyHKumii 6e3onacHoCTi ¢ YypoBHEM MNOMHOTH 6e3onacHocTU
[l0 3HAYEHWS, PABHOrO N.

[M3OK 61508-4:2010]
3.1.1.33 mepa 6e3onacHocTu (safety measure): CpeacTBo ynpaeneHusi BO3MOXHbIMU OLUMOKaMu KOM-
MYHUKaLWI, CNPOEKTUPOBAHHOE U peanu3oBaHHOE B COOTBETCTBUM C TpeboBaHusamu M3K 61508.

MpumedvaHuns

1 Ha npaktuke, kak npaBuno, oGbefUHAIT Heckonbko Mep BesonacHoCcTU Ana AOCTUXEHUS TpebyemMoro ypoBHS
NonHoTbl 6e3onacHoCcTL.

2 OLWKMBKM KOMMYHMKaLWiA 1 cBsi3aHHBIE C HUIMKU Mepbl 6esonacHocTu nogpobHo paccMoTpeHa B MOK 61784-3:2010,
53n54.

3.1.1.34 npunoxeHue, cBA3aHHoe ¢ 6e3onacHocTbIO (safety-related application): MNMporpammel, cnpo-
eKTupoBaHHble B cOOTBETCTBUM ¢ MOK 61508 u yaosnetsopsiiowme Tpedosannam YIB npunoxeHus.

3.1.1.35 cucrtema, ceAsaHHan ¢ 6e3onacHocTbio (safety-related system): Cuctema, BoinonHsiowas
dyHkumio 6esonacHocTu B cootTBeTcTBumn ¢ MOK 61508.

3.1.1.36 Begomoe ycTponcTBO (slave): MaccuBHbIN OOLEKT KOMMYHUKALMKU, CNOCOOHLIM NPUHUMATL
C006LLEHUS U OTNPABNSATL UX B OTBET HA APYroi 06bEeKT KOMMYHUKALWK, KOTOPbIA MOXET ObiTb BEAOMbIM UMK
BEOYLLUM.

3.1.1.37 noxHoe aBapuiiHOe OTKITIOYeHue (Spurious trip): ABapuitHoe OTKMIOYeHUe, BbI3BAHHOE CUCTE-
Mol GesonacHoCTu, 6e3 3anpoca OT npouecca.

3.1.2 CPF 3. JononHuTtesnbHbie TEPMUHDbI U OonpeaeneHua

3.1.2.1 owuT (bit): 3akoanpoBaHHas ABOMYHAA WHOpMaLUa 6€3 TEXHUYECKOrOo MOAYIs.

3.1.2.2 kogoBoe uMsa (codename): YHuKanbHas naeHTudukaumsa 0OgHOPAHroBbIX KOMMYHUKaLMI Ges-
ONacHOCTMU.

3.1.2.3 koHdwmrypaums (configuration): OnpeaeneHve ctaHAaPTHLIX KOMMYHUKALMOHHbBIX COEANHEHUN
1 napameTpoB KOMMYyHMKaLMI ANA 0OGbEKTOB LWMHBLI ONPEAEneHHOro NPUNOXEeHUA.

6
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M pwn™MeyaHune—KoHpurypaumsa ans KOMMyHUKaLUK 6e30nacHOCTH BKIOHaEeT B ce6s onpepeneHne coeuHeHWH
Be3onacHocTH  F-napameTpoB ANnsi 06LEKTOB LLUWHBI, CBA3aHHOMN ¢ 6€30MacHOCTLI0, NPeAHa3Ha4YeHHON AN onpeAerieHHoro
npuUNoXeHna, cBA3IaHHOIo C 6e3onacHocTblo.

3.1.2.4 nopsgkoBbIii HOMep (consecutive number): CpeacTBO ans 06ecnevyeHns 3aBepLUEHHOCTU U
noaaepXxaHusa NpPaBunbLHOIO nopsaka nepegasaembix PDU 6esonacHocTu.

MpumevaHunsa

1 Bk3emnnap nopsiAKoBoro Homepa onucax 8 MOK 61784-3.

2 MNopagkoBbI HOMEp MOXET nepefiaBaTbes ¢ kaxabiM PDU 6e3onacHocTy (pexuM-V1) unu xe 3aliyiLeH TONbKo
nepegasaemoii curHatypoii CRC (pexunm-V2).

3.1.2.5 uncTtpymeHT-CPD (CPD-Tool): CneynanbHasa nporpamma B 006CNy>UBaOLWLMUX KOMNbIOTEPAX,
COeAUHEHHas ¢ NOMNeBOW LUMHOW ANA uenen KOHUIypupoBaHusi, napaMmeTpusanmmn u AMarHocTukn onpeae-
NEHHbIX NONEBbIX YCTPOWCTB.

3.1.2.6 uukn (cycle): MHTepsan, 3a KOTOPbI NOBTOPHO W HEMPEPbLIBHO BbINOMHAETCA HAbOP KOMaHA,
unu aencrseme.

3.1.2.7 Touka pmocTtyna Kk ycTpouctsy [device access point (DAP)]: 3nemeHT, nCNonb3yoLwWwminca ans
ob6paLleHus k moaynio BBoaa-BbiBoga (I0) yCTponcTea, kak k 06beKTy.

MpuMeYaHUe— Kak NpaBuno, UMeHyeTCs roNioBHON cTaHUMEN.

3.1.2.8 Bpemsa nogTBepXAEHUA YCTPOUCTBA, BIMY [device acknowledgement time (DAT)]: 3atpauen-
Hoe Bpemsi F-yCTpoicTBa, HaUYMHaA C NPUHATUS B TOYKE A0CTyna K ycTpoicTey PDU 6e3onacHOCTH, BKOYalo-
LLero HOBbIM NOPSAAKOBLIN HOMEP, U 3aKaH4MBas reHepauuen Haanexawero orseTHoro PDU 6e3onacHocTu
€ro BO3BpaLLEeHWeM B TOUKY AOCTYNa K YyCTPOWCTBY.

3.1.2.9 ppaiBep (driver): MporpaMmHbIli MOAYNb, NPUMEHSIOWMIACA AN abCcTparupoBaHusa annapar-
HbIX CPEACTB OT OCTABLLEroCs NPUKNAAHOro NPOrpaMMHOro obecneveHus.

3.1.2.10 oTka3oycTOMYMBOCTb, F [fail-safe (F)]: Cnoco6HOCTb cucTembl, KOTOpass NOCPEACTBOM afeK-
BAaTHbIX TEXHUYECKMNX UMM OPraHM3aLMOHHbIX MEP NPeaoTBpaLLaeT onacHbie cuTyauum nubo AeTe pMMHUPOBA-
HO, NGO CHUXAA UX PUCK A0 AOMYCTUMOTO 3HAYEHUA.

3.1.2.11 oTkasoycToMyMBbIe 3Ha4YeHUA, FV [fail-safe values (FV)]: 3HaueHus, kOTOpbIE BbIAAIOTCS BMEC-
TO 3HaYeHuii npouecca, korga dyHkuma 6e30nacHOCTM YCTAHOBMNEHA B OTKA30YCTOMYMBOM COCTOSTHUM.

MpumeyaHn e — B HacTosAWweM cTaHapTe 3HavyeHusi oTkaszoycToiumBocTu (FV) gomkHbl Bcerga 6biTb ycTa-
HoBeHbl B «O».

3.1.2.12 orkasoycToitumBoe coctoanue (fail-safe state): Pexkum pabotbl pyHKLMKM Ge30nacHOCTM unu
OKOHEYHOrOo anemMeHTa (MCNONHUTENBHOMO YCTPOWCTBA), KOTOPbIN NOCPEACTBOM aAE€KBATHbLIX TEXHUYECKUX Mep
npegoTepalaeT onacHOCTU NMbo 4eTePMUHMPOBAHO, NMMGO CHKAst PUCK A0 AONMYCTUMOTO 3HAYEHUA.

MpuMeyaHue—B 3aBUCUMOCTU OT ONpeferieHHo (yHKLUU 6e30MacHOCTH, OTKITIOMEHUE NUTaHUst MOXET GbiTb
He €NHCTBEHHOW BO3MOXHOCTLIO A1 COCTOSIHWUSI OTKa30yCTOMYMBOCTM.

3.1.2.13 F-yctpouctBo (F-Device): NaccuBHbIi 0AHOPAHIOBLIN y3en kKoMmyHukauuin CP 3/RTE, cno-
COGHbIN BbINONHATL NpoTokon FSCP 3/1 u, kak npaBuno, BbidbiBaeMmblii F-xocTtoM aAns o6mMeHa AaHHbIMU.

3.1.2.14 F-ppansep (F-Driver): NMporpammHoe o6ecneveHne, agMuHucTpupytowlee PDU GesonacHocTu
B F-xoctax u F-ycTtponcreax B CooTBeTCTBUM ¢ cneumcpukaumsamm FSCP 3/1.

3.1.2.15 F-xoct (F-Host): Briok 06patoTkn AaHHbIX, CNOCOBHbIN BLINOMHATL NpoTokon FSCP 3/1 u 06-
CNY>XMBaTb YEPHbIN KaHar.

MpumeyaHune—Kaknpasuno, ato PLC unu IPC c ageksatHoOi onepaLyuoHHON CUCTEMOMN.

3.1.216 F-moaynb (F-Module): MaccuBHbIN OAHAPAHIOBLIA y3en KOMMYHUKAUUW B MOAYNbLHOM
F-yctponcree unu F-BefOMOM yCTPOWCTBE, CMOCOOHLIN BbINOMHATL NpoTokon FSCP 3/1, 06bluHO Bbi3biBae-
Mbiti F-xocToM ans obmMeHa AaHHbIMU.

MpuMeyaHune— Kak npasuno, 3To MOAYNb BBOAA UMK BEIBOAA, CBA3aHHbLINA ¢ 6e30NacHOCTLIO.

3.1.2.17 F-sepombiii (F-Slave): [NacCcuBHbIN OQHOPAHTOBLIN y3er KoMMyHukauuin CP 3/1 unu CP 3/2,
CNOCOGHbLIN BbINONHATL NpoTtokon FSCP 3/1, kak npaBuno, Bbi3biBaeMblit F-x0CTOM ans 06MeHa AaHHbIMK.

3.1.2.18 peakuusa Ha co6on (fault reaction): Unamkaumsa KOMMYHUKALIMOHHON HEMCNPABHOCTU NOCPEACT-
BOM yCTaHOBKM 6uTOB cbosl B DaiiTe cTtaTtyca u COOTBETCTBYIOLLEH aBTOMaTU4ecKkoin GesonacHoi peakumm B
3TUX KOMNOHEHTAaX.
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n punMedHaHUne — Kak npaBuno, 8To MoAyNb BBO4a UK BbiBOAA, cBsi3aHHbIM ¢ 6e30nacHOCTLIO.

B F-BbiBOAE:! 3aKpbiTie BbIBOAOB W/Unu aBToMaT4eckasn besonacHasn peakums 6roka NCNONHUTENBLHOMO
ycTpoiictsa.

B F-CPU: Bo3moxHa cooTBETCTBYHOLLAsA peaKLms Nonb3oBaTenbekoi nporpammbl. B F-I/O-aaHHble
AONMXHbI BbITb YCTAHOBNEHBI 3HAYEHUS OTKA30YCTOWYMBOCTH.

B F-BBOfE: B cny4ae koMMYHWUKaLUMOHHBIX c60eB, 06HapyeHHbIX Ha F-BBOAE, B GaifTe cTaTyca ycTaHaB-

nusatotca 6utel cos.

3.1.2.19 JpyHKUunoHanbHbIN 610K, OB [function block (FB)]: HezaBucumas yactb nporpammel, o6na-
AatoLasi onpeaeneHHbIM PYHKLMOHANOM.

3.1.2.20 BpemMa noareepxaeHua xocrta [host acknowledgement time (HAT)]: 3aTpavyeHHoe BpemA
F-xocra, ot npuHaTus PDU Ge3onacHOCTH, BKNIOYAIOLLIETO ONpeENeHHbIN NOPAAKOBLIA HOMED U A0 reHepa-
uum Haanexawero oteeTHoro PDU 6e30nacHOCTU, BKIIOYAIOLLETO YBENUYEHHBIA NOPSAAKOBbIA HOMEP, U €ro
BO3BpALLEHUS BEAYLLEMY YCTPOWCTBY/KOHTPONNEpyY BBOAA-BbIBOAA.

3.1.2.21 koHTponnep BBoAa-BbiBoAa, |O-koHTponnep (I0-Controller): AKTUBHBIA 0GBLEKT KOMMYHU-
Kauuii, cnoCoBHbIN MHULMANU3UPOBATL U NNAHUPOBAaTb KOMMYHMKALMOHHYIO fesTenbHocTs CP 3/RTE apy-
rMx 06beKTOB, KOTOPbIE MOTYT ObiTb |O-kOHTpONNepamu unu |O-yCTpoincTeamu.

MpumMmedaHue—B pamkax CP 3/1 ata 3agada cooTBeTCTBYET Kraccy 1 BeAyLUero ycTpoicTaa.

3.1.2.22 yctpoiicTBO BBOAa-BbiBOAa, |0-ycTpoiictBo (IO-Device): MaccuBHbIi 0OBEKT KOMMY-
HUKaLUiA, CNOCOOHLIN NPUHUMATL COOBLLEHNA W OTNPaBNATbL UX B OTBET APYroMy OOBLEKTY KOMMYHMKaLWiA
CP 3/RTE, koTOpbIin MOXeET ObiTb |O-kOHTpONNEpoM nnu |O-yCcTponcTBOM.

MpumMmedaHue—B pamkax CP 3/1 gaHHas 3afava COOTBETCTBYET BEAOMOMY YCTPOWCTBY.

3.1.2.23 mopynb BBOga-BbiBoAa, |IO-moayne (I0-Module): Moabnok BBOAA-BLIBOAA, UMEIOLLWIA [0-
CTYNHbIA agpec n Haxoasawwmiics B |O-yCTpoicTBe.

3.1.2.24 pgucnetyep BBOAA-BbIBOAA, |O-gucnetyep (IO-Supervisor): TexHudeckaa cTraHUWsA, BKIO-
YeHHasa Ana CYUMTbLIBAHWUA W 3anuUcy AaHHbIX C U B |O-yCTPORCTBO.

MpuMedaHue— [Jucnetiep BBoAa-BbIBOAA UCMONbL3YETCA AN BBOAA B SKCMIyaTaLMio Win guarHoctuku. B
OTMNMYMe OT KOHTpOInepa BBOAa-BbIBOfa OH He GepeT Ha cebs akTUBHyto porb B npotecce paboTsl |O-cuctemsl. 10-guc-
neTyep He ABNsETCS YacTbio |O-cUCTEMBI.

3.1.2.25 cuctema BBOAa-BbiBOAA, lIO-cuctema (I0-System): |O-kOHTpONNEp U CBA3AHHbLIE C HUM
|O-ycTpoincTea.

3.1.2.26 inapametp (iParameter): UnguBuayanbHbole unu 3aBucsAiMe OT TEXHONOMMU NapaMeTpbl
F-ycrpowncrsa.

n punMedHaHNne — TunNU4HbIMU inapameTpaMM ABNAKTCA KOOPAUHATLI 30HbI 3alUTLI NTa3ePHOro CKaHHepa.

3.1.2.27 inap-cepeep (iPar-Server): CtaHaapTU3MpOBaHHbIN MEXaHU3M ASIA XPAHEHUS U U3BNEYEHUA
MHAMBUAYANbHBLIX UMK 3aBUCALLMX OT TEXHOIIOMMU NapaMeTpoB F-yCTponcTBa B pamkax CTaHAapTHON YacTu
F-xocta unu ynpaBnsemoi UM nNogcucTeMmbl.

3.1.2.28 Beaywee ycTponcTBO, knacc 1 [master (class 1)]: AKTUBHbIN OAHOPAHIOBbIN y3€n KOMMYHU-
kauun CP 3/1, uHnumumpyiowmii Beaomble yCTPOICTBaA ANnst 0OMeHa AaHHbIMU.

3.1.2.29 3HaueHua npouecca, 30 [process values (PV)]: BxogHblie u BbixoaHble gaHHble (B PDU Ges-
OMacHOCTH), KOTOpPbIE TpebyloTcs AnsA ynpaBneHnss aBTOMaTU3UPOBAHHbLIM NPOLIECCOM.

3.1.2.30 kBanudukaTop (qualifier): [JononHUTENbHLIE yKa3aTenbHble OGUTLI B 3HaYEHUsIX npoyecca,
AEMOHCTPUPYIOLLME CTaTyC KaXA0ro MHAUBUAYANbLHOMO BBOAA.

3.1.2.31 oOwui BBOA-BLIBOA, 00t I/O (shared 1/0): BBoabl 1 BbIBOALI B NMONEBLIX YCTPONCTBAX,
AOCTyN K KOTOPbIM MOTYT MONy4YaTb HECKOSNbLKO KOHTPOMNEPOB.

Mpumeyanue—Xorsa CP 3/RTE u nozsonset obwuii I/O, Ho oH 3anpewyeH B FSCP 3/1.

3.1.2.32 6uTt-nepekntovarenb (toggle bit): OauH 6uT Ganta ynpasneHus u baiita craryca Ans CuH-
XpOoHU3auuu (BUPTYarnbHbIX) TEKYLLMX CYETUUKOB KaK B F-xocTe Tak u B F-ycTponcree.

3.1.2.33 yHuBepcanbHas nocnegosatenbHan wuHa, USB [universal serial bus (USB)]: Ctangapt
BHELUHEWN LWMHbI, NOAAEPXUBAIOLLMIF Nepeaady AaHHbIX HAa CKOpOocTU Ao 480 MGuTt/cek.

MpuMeyaHune—USB sBnsercs 3ameHoil NOCNeA0BaTENLHLIX U NapannefbHbIX MOPTOB KOMIbIOTEPa U NpU-
MeHsieTca AnA o6ecneveHust GLICTPLIX NPSIMbIX COEAUHEHUI MeXAY KOMNbIOTEPaMM1 U NONEBbLIMMU YCTPOUCTBAMK.
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3.1.2.34 pexum-V1 (V1-mode): Ycnyru u npotokon FSCP 3/1 B cooTBeTCcTBUM C [48].

3.1.2.35 pexum-V2 (V2-mode): Ycnyru n npotokon FSCP 3/1 B COOTBETCTBUM C HACTOALLUMM CTaHAAPTOM.

3.1.2.36 VLAN-ter (VLAN tag): PacwmpeHnue B cooblueHusx Ethernet, nossonsiiowlee onpegeneHHsiM
rpynnam nonb3oBaTenei B 60nbLIMX CETAX BECTU CBOIO COBCTBEHHYIO BUPTYarlbHYIO CETb NOCPEACTBOM MNpu-
oputeToB u naeHtudukatopos VLAN-ID, ncnonbaya Hagnexalyue KOMMyTaTopbl U HE OKa3biBas BrIMAHMA HA
Apyrue rpynnbl Nonb3oBaTenen u HaobopoT.

3.2 O603Ha4YeHUA N coKpalleHus
3.2.1 OGCwmne 0603HAYEHUA U COKpALLEHUA

CokpallieHne [MonHoe BbIpaxeHue NCTOYHMK
CP Mpodunb KOMMYHUKaLWi [M3K 61784-1]
CPF CeMmeiicTBO Npodhuneit KOMMyHUKaL K [MGK 81784-1]
CRC Linknuyeckmii KOHTponb N3BLITOYHOCTH
DLL YpoBeHb kaHana AaHHbIX [MCO/M3K 7498-1]
DLPDU Briok gaHHbIX NpoToKona KaHana nepegayvv gaHHbIxX
aMC OneKkTpoMarHuTHasi COBMECTUMOCTb
aMIM OnekTpoMarHuTHbIe NoOMeXxXm
YO Ynpaensemoe obopygoBaHue [M3K 61508-4:2010]
B/3/M3 OnekTpudeckune/aneKTpoHHbIe/NporpaMMnupyemsle areKTPOHHbIe [M3K 61508-4:2010]
FAL MpwknagHoi ypoBeHb noneBol WwuHel (Fieldbus Application Layer) [M3K 61158-5]
FCS MocnepoBaTenbHOCTL NPOBEPKM Kagpa
ob dyHKUMoHanbHas 6esonacHoCcTb
FSCP Mpodbunb KOMMYHHKaLmK, YAOBNETBOPAIOLLNIA TpeBoBaHMAM yHKLN-
oHanbHol 6esonacHocTn
HD PaccTosHue XaMMuHra
MTBF CpepnHee BpemMa MeXAay oTkasamu
MTTF CpenHee Bpema A0 OTKasa
PDU Brioka AaHHbIX NpoToKona [MCO/M3K 7498-1]
PELV 3alUnTHOE CBEPXHU3KOE HanpsiKeHne
PFD CpenHsAst BepOATHOCTb OMacHbIX OTKa3oB No 3anpocy [M3K 61508-6:2010]
PFH CpenHss YacToTa onacHbix oTkasos (h™') B uac [M3K 61508-6:2010]
PhL Ddusnyecknin yposeHb [MCO/M3IK 7498-1]
PL YpoBeHb apPeKTUBHOCTHN 3aLUTHI [MCO 13849-1]
PLC MporpaMMupyeMbIi NOrM4ecKuii KoHTponnep
SCL KOMMYHMKaLMOHHbIW ypoBeHb 6e30NacHOCTH
SELV BesonacHoe cBepXxHWU3KOE HanpskeHne
SFRT Bpemsi peakummn dyHKLUM 6e3onacHocTU
Ynb YpoBeHb nonHoTsl 6esonacHocTu [M3K 61508-4:2010]
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3.2.2 CPF 3. flononHuTtenbHble TEPMUHbI U ONpeaesneHusa

SIS — NHcTpymeHTanbHasg cuctema 6esonacHocTu (safety instrumented systems)

CokpalyeHue [TonHoe BblpaxeHue McTovHnk
mr MpuknagHoi npouecc
API MaeHTudukatop npuknagHoro npouecca
cn CBA3b NPUNOXEHWIA
ASE [MpuKkNagHoON cepBUCHLIA anemMeHT
ASIC CneyunanusmpoBaHHasa UHTerpansHas cxeMa
M MokpblTHe
CP 31 KoMMyHUKaLMOHHEIA npodune obLyenaBecTHbl kak PROFIBUS DP
CP 3/2 KoMMyHUKaLMOHHBIA npodune obLlenaBecTHbl kak PROFIBUS PA
CP 3/RTE KoMMyHUKaLMOHHEIA npodunb obLlenaBecTHbl kak PROFINET 1O
Ln LleHTpanbHelil npoyeccop
KC KoMMYyHUKaLMOHHas cBA3b
DAP Touka focTyna ycTponcTea
By Bpemsa noaTeepKAEHNA yCTpoNCcTBa
any HeueHTpanu3oBaHHoe NepudepuitHoe yCTpoicTBO
F MaeHTudukatop Ana anemeHToB 6e30MacHOCTU (OTKa30yCTONYMBOCTD,
dyHKUMOHanNbHan 6e30nacHOCTb)
®-6nok OYHKLUMOHaNbHbIA 6roK
FV OTKasoycTonYMBbIE 3HaYEHUA
GSD Ob6Lee onucaHue cTaHLuK (dain, accoLunpyemMblii ¢ YCTPORCTBOM)
GSDL A3bIK 00Lero onucaHua ctaHuum (gna yctpoicts CP 3/1 n CP 3/2)
GSDML A3blk pazmeTku obLyero onncanua ctaHuum (Onsa yctpoiicte CP 3/RTE)
HAT Bpemsa noaTeepxgeHna xocTa
I/O BBoa-BbIBOA
cna CeeTousnydatowmin anog
PA ABTOMaTU3aLua npolecca
PN 10 PROFINET IO = ¢ CP 3/4 no 3/6
MBK MpeaBapuTenbHO BblgaHHbLIA KiTkod
PV 3Ha4yeHus npolecca
RADIUS Yenyra yganeHHow ayTeHTuduKaLum 3BoHsLLero
C CraHgapTt
CCb CBsA3aHHbIN ¢ (PYHKUMOHaNbLHOR) 6e30NacHOCTbIO
SSID WaeHTudukatop Habopa ycnyr
UML YHUPULMPOBaHHLIA A3bIK MOAENUPOBaHUSA [57]
USB YHuBepcarnbHasa nocrnegosaTtenbHas WuHa [62]
VLAN BupTyanbHasa nokansHasa KOMNbOTEPHAA CeTb
WCDT Bpemsa 3agepxku B XyaLlem cnydvae
WD-Bpema Bpemsa cTopoxeBoro TaiMepa
WPA2 BawmieHHbld goctyn Wi-Fi 2 [28]
XML Pacluunpsemblil A3bIK pa3MeTku [59], [60], [61]
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3.3 YcnoBHble 0003Ha4YeHUA

B HacToswem craHgapte Hotaumsa UML2 npumeHsieTcs Ans pucoBaHus AMarpaMmm COCTOSHUIA U OKaTbIX
cxeM nocneaoBatensHocTy [57]. Tabnuubl nepexonos n3oopaxeHsl, cneaysa pekomeHaaumam MOK 62390.

B HacTosileM cTtangapTe cokpalleHne «F» ykasbiBaeT Ha 3NeMEHTbl, TEXHONOMMU, CUCTEMbI U BNoKK,
cBsi3aHHble ¢ 6€30NacHOCTLIO (0TKA30yCTONUMBLIE, (DYHKLIMOHANLHO Be30nacHbIe).

B HacTosLEeM cTaHaapTe AaHHbIE MO YMOMYaHUIO, KOTOPbIE JOIMKHbI OTNPABMSATLCA B CNy4ae OTKa3oB
unu owmnGoK 6noka, UMEHYIOTCA 3Ha4eHUAMU BE30MacHOCTM U 3aTEM OHU AOIDKHBLI YCTAHABNUBATLCA B 3HAYe-
Hue «0».

B HacToswem cTtangapte nioboe Bolumcnenne curHarypol CRC, Boigaiowee snayeHne «0», BMecTo aro-
ro 6yaeT ucnonb3oBarb 3Ha4Y€HUE «1».

B HacTosilem ctaHaapre abbpesuatypa «CP 3/RTE» BkmioyaeT B ce0A TpU KOMMYHUKALMOHHBIX NPO-
dunsa: CP 3/4, CP 3/5 n CP 3/6. CP 3/RTE obweunssecteH kak PROFINET 10.

4 0630p FSCP 3/1 (PROFIsafe™)

CeMecTBO 3 KOMMYHUKaLMOHHBIX Npoduneii (06ienssectHoe kak PROFIBUS™, PROFINET ™2) onpe-
AenseT KOMMYHUKaLMOHHbIE NPOdunu, ocHoBaHHbIe HA MOK 61158-2 Tun 3, MOK 61158-3-3, MOK 61158-4-3,
M3K 61158-5-3, MOK 61158-5-10, MOK 61158-6-3, n MOK 61158-6-10.

Basosbie npocounu CP 3/1 n CP 3/2 onpeaeneHsl B MOK 61784-1. CP 3/4, CP 3/5 n CP 3/6 onpe-
AeneHbl B MOK 61784-2. KOMMYHMKALIMOHHBIA Npodunb, yA0BNETBOPAIOLWMIA TpeOOBaHMAM (PYHKLIMOHANb-
Hoii GesonacHocTn, FSCP 3/1 (PROFIBUS™, PROFINET™%) cemelicTBa 3 KOMMYHUKALIMOHHBIX Npochuneii
(CPF 3) ocHoBaH Ha 6a30Bbix npochunsix CPF 3 us MOK 61784-1 u M3K 61784-2, a Takke Ha cneuumdukaumsx
KOMMYHUKALIMOHHOTO YPOBHA 6€30nacHOCTH, ONpeAeneHHbIX B HACTOALWEM CTaHAapTe.

FSCP 3/1 0CHOBaH Ha UMKNMYECKOM OOMEHEe AaHHbIMW KOHTponsepa (LMHbI) CO CBA3AHHBIMU C HUM
(noneBbiMK) YCTPOMCTBAMU, UCMONb3ysl NPSAMYIO (OAWMH K OAHOMY) KOMMYHUKALIMOHHYIO CBA3b (PUCYHOK 3).
OauH KOHTPOMNEpP MOXET YNpaBnATb NOObLIM HAOOPOM CTaHAAPTHLIX YCTPOUCTB M YCTPOMCTB 6€30NacHOCTH,
COEMHEHHbIX C CETbI0. Takke BO3MOXHO HA3HAYEHME pa3NUYHbLIM KOHTponnepam 3agad 6e30macHOCTU K
CTaHJapTHbIX 3aaad. JTiobble, Tak HasbIBAEMbIE, HENEPUOANYECKUE KOMMYHUKALMM MEXay YCTPONCTBaMU U
KOHTpOMNepamu unm cynepsusopamu, TakKMmMu Kak nporpaMmmupyioLMe yCTpomucTBa, NpeaHasHayveHbl Ans ue-
nen KOH(UrypupoBaHus, napameTpusalum, AMarHoCTUKU N TEXHUYECKOTO OBCNY>XUBAHUA.

Ons peanusauun FSCP 3/1 6binu BbIGpaHbI crieayoLume YeTbipe MeToaa:

- nocneposaTtenbHas (BUpPTyarbHasn) Hymepauus;

- KOHTPOfb C NMOMOLLbIO CTOPOXEBOrO TaNMepa C NoATBE PXKAEHUEM;

- KOQOBOE MMSA AN Kaxaon KOMMYHUKALMOHHON CBA3M;

- LMKNUYECKUI KOHTPOIb U3BLITOYHOCTM ANA NOAAEpPKaHMS LENOCTHOCTU AAHHBIX.

2 PROFIBUS™, PROFINET™ 1 PROFIsafe™ senstoTcst TOproBbiMU Mapkamn HEKOMMEPHECKOU opraHusaLim
PROFIBUS Nutzerorganisation e.V. (PNO). [aHHasa uHdopmauus npusegeHa ANa yaobcTsa UCMONb30BaHUA [aHHOro
MeXayHapoaHoro cTanfapTa U He o3HadvaeT, 4yTo MOK nopfepxuBaeT MHeHUs obBnaaaTens TOProBo Mapku Unu ero npo-
Aykuuio. CooTBETCTBUE 3TOMY CTaHgapTy He TpebyeT Mcnonb3oBaHUs HaumeHoBaHuii PROFIBUS™ PROFINET™ unu
PROFIsafe™. Wcnonb3oBaHune Toproebix Mapok PROFIBUS™, PROFINETT™ u PROFIsafe™ TpebyeT paspellueHus co
cTopoHsl PNO.
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YcTpoiicTBo m  YcTpoiictBo 11 YcTpoiicTBo YcTpoiicTBo
Lvkn wuHbl 3
Il 2 11 3
V.
Linknuyeckuii goctyn K Henepnopauuecknit goctyn K
KOHTponnepy KOHTpOnnepy

PucyHok 3 — BazoBble NpefsapuTesibHble YCIoBYS 418 KOMMYHMKaumin B FSCP 3/1

MocnefgosaTtenbHasa HyMmepauusa NCNob3yeT JOCTATOYHO 6O/bLUION AMana3oH BO3MOXHOCTEN ANS 3awm-
Tbl OT M0G0 HEeMCNnpaBHOCTW, BbI3BAHHOW 3NeMeHTaMu CeTu, XpaHAWnmMmn coobweHunsa. Kaxgoe ycTpolicTBo
6e3onacHoOCTV BO3BpallaeT coobuieHne, BkaoYvawLlee B ceba PDU 6e3onacHoCTu A4NA NOATBEPXKAEHUSA, Aaxe
€C/In HeT HUKaKMX AaHHbIX npouecca. OTAeNbHbI CTOPOXEBON Talimep, YCTaHOB/EHHbI Kak Ha oTnpasuTene,
Tak W Ha nonyvartene, UCNonb3yeTcs ANSA KaXAoh npsAMoi (04WH-K-O4HOMY) KOMMYHUKALWOHHOW cBA3W. Ans
uenen ayTeHTUMUKALUNN HA KaXAYH0 KOMMYHWUKALMOHHYIO CBA3b YCTaHaB/VBAETCA YHUKaNbHOE KOAOBOE NMS.
OHO KOAupyeTcsi HayanbHbIM 3HavYeHneM curHatypbl CRC Ana UMKIMYECcKU BblYMCISieMOl W nepejaBaemMol
curHatypbl CRC2 (pucyHok 4).

S - cTaHAapTHOe coobLeHus, BroYas PDU 6e3onacHOCTH

Crartyc/
,Cl,aHH;LeIBCI:-qB;op,a/ Y pasHsitoLLii CRC2
GaiiT
MakcumasnbHo 12 1 okTeta 3 U3 4 OKTETHI
wm 123 okTeTbl
J
_______________________ Y

PDU 6e3onacHocTn npotokona FSCP 3/1
PuvcyHok 4 — Crpyktypa PDU 6e3onacHoctn FSCP 31
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FSCP 3/1 npepocTaBnsieT gBa pexuma akcnnyatauum: pexum V1 n V2. U xoTa cpeacts pexuma V1
[OCTaTOYHO ANA nepegayn AaHHbIX 6e30nacHOCTU B CeTAX, UCMOoNb3yoLwnx Tonbko CP 3/1, 6onee «uieapbie»
Bo3mMoXxHocTu Ethernet/CP 3/RTE, Takne kak 605ee WwWnpokoe ajpecHOe NPpOCTPaHCTBO M KOMMNOHEHTbI nepe-
Knvatena 6ydepusaumnm, TpebyrT HEKOTOPbIX pacwmpeHunii npotokona FSCP 3/1, Takum o6pasom, npmMBoas
K pexumy V2. Pexum V1 orpaHunumBaetca CP 3/1, B To BpeMms kak pexum V2 Heobxoaum Ans npodunei c
CP 3/4 no CP 3/6 n/wnn CP 3/1. HacTosAwwii cTaHfapT NoAPO6HO onvcbiBaeT TO/bKO paclVpeHHbIn yHKL -
OHan Tak HasblBaemoro pexuma V2. KoMmMyHukauumn 6esonacHoctn mexay komnoHeHTamu PROFINET CBA
(cm. CP 3/3) He onpepeneHbl. Ha pucyHke 5 nokaszaH 0630p FSCP 3/1 B pamkax apxutektyp CP 3/1 n CP 3/RTE.

B T0 Bpems Kak pelweHns aBTomartmsaumm ¢ pacnpefeneHHbiMyn BBOAAMU-BbIBOAAMM MOMYUUIN LWLNPOKOE
npu3HaHue B CBA3U ¢ ucnonb3oBaHnem PROFIBUS (CP 3/1 un CP 3/2) u, ocHoBaHHOli Ha Ethernet, npombiw-
neHHoin PROFINET (CP 3/RTE), npuioxeHusi 6e30NacHOCTU MO-NpexXHeMy noniaraaucb Ha BTOpOl YypOBEHb
TPaAULMNOHHbBIX 31€KTPUYECKUX METOAO0B WM Ha CNeunabHble WWHbI, TEM CaMblM OrpaHMyYnBas «b6ecLlOBHYO»
WHXeHepuio 1 nHTeponepabenbHOCTbL. Kpome TOro, COBpeMeHHble ycTpoiicTBa 6e30nacHOCTU, Takne Kak na-
3epHble CKaHHepbl UM NPUBOAbLI C BCTPOEHHOW cucTemoi 6e3onacHoOCTH, He MoriM obecneynmBaTbCs Tak, Kak
370 TpebyeTcs, n3-3a HefoOCTaLWeR CUCTEMHON NnoaAepxKu. Llenetlo HacToAwero crtaHgapTa U CBA3aHHbIX C
HUM JOKYMEHTOB ABNAETCA NpefocTaBieHne COOTBETCTBYOLWMX NOAAEPKUBAIOLLNX TEXHONOTMNIA.

Cnepylowune 3a aTum BBeAeHuem, nogpasgen 5.1 cogepXuT 4ONONHUTENbHbIE CCbINKM AN pa3paboTku
TexHonormn FSCP 3/1, a nogpasgen 5.2 cofgepXuT (PyHKLMOHaNbHble TpeboBaHNA A/ 3TOW TEXHOJIOTUU.
YeTbipe mepbl 6e3onacHocTn FSCP 3/1 nepeuncneHbl B 5.3. CeTeBble Tononornn B pamkax CP 3/RTE un nx
nepecedveHus ¢ CP 3/1 n CP 3/2 ynomuHatoTcs B 5.4. lanee B 5.5 cnegyet He6onbwoe BBeAEeHNE B KOMMYHU-
KaLMOHHble CBA3N M 06bEKTbl CTaHAapTa NOoMEeBbIX LWH.

Ona ueneii 6e3onacHoCTU U 3 EKTUBHOCTU CNUCOK BO3MOXHbIX TUNOB AaHHbIX MOMEBbIX WWH YMEHb-
leH A0 cokpauieHoro Habopa u onncaH B 5.5.4. B nogpasgenax ¢ 6.1 no 6.3 packpbiBatlTcsa ycnyrun F-xocTa
N F-ycTpolicTBa 1 BO3MOXHble COOOLEHNA AMATHOCTUKN YPOBHA 6€30NacHOCTH.

YuacTtok 1 Ha FSCP 3/1 YuacTtok 2 Ha FSCP 3/1

Pu1cyHOK 5 — PexviMbl KOMMYHMKaLmii 6e30MacHoCTM

Pasgen 7 HaunHaeTcsa ¢ o630pa PDU 6e3onacHoctu (7.1), 3a KOTOPbIM cneAyeT onucaHue MaliuH co-
cToAHU B F-xocTe n F-ycTpoiicTBe v Anarpammbl nocnefoBaTtesibHOCTER B popmaTte YHU(PULUPOBAHHOIO
A3blka MogenupoBaHusa 2 (¢ 7.2.2 no 7.2.4). CBA3aHHble C HUMW BPEMEHHbIE OrpaHn4yeHuns cogepxarca B 7.2.5
n7.2.6. BcoorBerctBumn c gpopmatom us M3K 61784-3:2010, npunoxeHue D, nogpasgen 7.3 geMoHCcTpupyeT
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peakuum CUCTEMBbI B Crydae BO3MOXHBLIX HEUCTPABHOCTEN. [pyrue cuctemHble dyHKUUM, Takue, Kak 3anyck
YPOBHS 6€30MacHOCTH, COAEPKATbCs B 7.4. YnpaBneHne ypoBHEM YCTPONCTB 6e30nacHOCTU (POKyCMpyeTcs Ha
F-napameTtpax, 3aBUCALLMX OT KOMMYHUKaUmii 6esonacHocTu (8.1) U Ha MHAUBUAYaANbHLIX iNapaMeTpax, 3aBu-
cAwmx ot yctponctea (8.2). TpeGoeaHus anst 06pabotku n npenocrasneHuss F-napameTpoB onucaHsl B 8.3.
Moapasaen 8.4 paccmaTpuBaeT BONPOC 3aLUUThl CTPYKTYP AaHHbIX, KOTOPbIMK ByayT 06GMeHMBaTbLCSt NapTHEPSI
KOMMYHMKAUMWU U KOTOPbIE TaKkke NpeacTaBnaloT KoHduUrypauuio yctpounctea. Mogpasgen 8.5 geMmoHcTpupy-
€T, KaKk nHcpopmaums 0 CTPYKTYpe AaHHbIX MOXET NPUMEHATLCA ANa KOHPUrypupoBaHus apaiiBepoB F-kaHana
ans 6ornee cnoxHbix F-yCcTpoiCTB Ansi TOro, Utobbl n3bexarb u3nuHee nporpammmupoBaHue. Tpebosanusa ans
WHTEerpauum cpeacTs U MHCTPYMEHTOB inapameTpusaunu nepedncneHsl B 8.6. ACNeKTbl CKOPOCTEN peakuui, py-
KOBOZCTBA MO YCTAHOBKE W ANUTENbHOCTU Nepuoaa o0Cny>MBaHWs, TEXHUYECKOE 0BCNYX1BaHUe, pykoBOACTBO
no 6esonacHocTu, 6ecnpoBogHas nepeaada AaHHbIX, a TaKke Knacckl COOTBETCTBUA F-Xx0CTa — paccMoTpeHbl
B 9. AprymeHTauus oLeHku npeactasneHa B 10.1, a nogpobHocTu B 10.2. CnpaBOYHOE NPUIOXKEHME COAEPKMT
npumMepsbl Ans GeICTPbIX BblYMcneHnii CRC curHatypbl u 6ubnuorpacuio. Cnegyet 03HaKOMUTLCS C ABYMS A0-
nonHUTENbHbIMKU pykoBoacTBaMu FSCP 3/1 no snekTpuyeckon 6e3onacHocTu u oueHke ([44], [45]).

5 O6wme nonoxeHus
5.1 BHellHMe OOKYMEHTbI, npegoctaenstowume cneyudukaumm ana npodpunsa

Kpome HOpMaTHBHbLIX CCbINOK B pasgere 2, TexHonorus, npeacTaBneHHas B HacTosILLIEM CTaHaapTe, Obina
opnobpeHa B cooTBeTcTBUU C GS-ET-26 [31].
FSCP 3/1 cootBercTByeT TpeGoBaHusm NE97 [58].

5.2 PyHKUMOHANbHbIE TPe6GOBaHUA 6e30MacHOCTU

Cneaytowme TpeboBaHusi NPMMEHSIIOTCA k paspaboTtke TexHonorum FSCP 3/1.

a) KomMyHukaumm 6e30nacHOCTU U CTaHAAPTHLIE KOMMYHUKALUK JOIMKHBI ObITh HE3aBUCUMbI. TeM He Me-
Hee, CTaHAApTHbIE YCTPOMCTBA M YCTpoicTBa 6€30MacHOCTM AOMKHLI UMETb BO3MOXHOCTb UCMONBL30BaTb OAWH
KOMMYHUKaLMOHHBIW KaHar.

b) KomMmyHukauum 6€30nacHOCTU AOMKHbI NOAXOAMTL ANA YPOBHA MONHOTHI Ge3onacHoctn YMB3
(cm. M3OK 61508), kateropun ynpaeneHusa 4 (cm EN 954-1 [25]), u PL e (cm. UICO 13849-1).

¢) KoMmyHukaums 6e30nacHOCTM AOMKHA UCMOMNb30BaTk KOMMYHUKALIMOHHYIO CUCTEMY, COCTOSILLYIO U3
04HoOro kaHana. [JJononHUTENLHO, HO He 06s3aTenbHO, AN NOBbILLEHUS] FOTOBHOCTU MOXHO NPUMEHSATbL M30bl-
TOYHOCTb.

d) Peanusauusa npotokona nepeaayy AaHHbIX GE30MacHOCTM AO0SHKHA OrpaHUYUBATBLCS OKOHEYHbIMU
ycTpoiicteamu KoMMmyHukauum (F-xoct unu F-LIM — F-yctponcteo u/unm F-1/0-moaynb).

e) Mexay F-ycTpolictBom U ero F-xoCTOM BCeraa AOMKHa CyLIeCTBOBaTb KOMMYHUKALMOHHAA ¢BA3b 1:1.

f) AnuTenbHOCTM Nepeaayun AaHHbIX JOMKHbI KOHTPOMMPOBATLCS.

g) Okpy»xatoLyue ycrioBus 40IHKHbI COOTBETCTBOBATL 06LLMM TpeboBaHWAM aBTOMaTU3auumn, B OCHOBHOM
ctaHgaptam M3K 61326-3-1 n MOK 611326-3-2, ecnu, KOHEYHO, HET HUKaKWX CTaHAAPTOB ANs onNpeAeneHHbIX
n3genuin.

h) OBopyaoBaHue ans nepegadn faHHeIX, Takoe Kak, KoHTponnepsbl, ASIC cxeMbl, kKaHanbl, COEANHUTESb-
Hble YCTPOMCTBa U T. A. AOMKHbI u3beratb mogudmkaumii (4epHblii kaHan). PyHKUMKM BEe30MacHOCTU AOMKHbI
3aHMMaTh YPOBEHD Bbille ypoBHA 7 BOC (T. €. npodhunb 6€3 kakux nubo yny4yLleHUin nnu uaMeHeHuii ctangapT-
HOro NPOTOKONA).

i) KommyHukauum 6e30nacHOCTU He JOSKHBI YMEHbLUATL Pa3peLLEeHHOe YUCO YCTPOWCTB. B cnyvae npu-
noxxexHuit CP 3/2 Bo Bpemsi 0TOBpaXeHUs1 MOXXHO CTONKHYTLCA C OrpaHUYeHUsIMU, CBA3AHHBLIMU C OTPaHUYEHUsI-
Mu cooBLiennin (cm. CP 3/2 B MOK 61784-1).

j) KommyHukauun 6e30nacHOCTM AOMKHA noaxoautb ans NE97 [58] u cootBercTBoBaTh TpeboBaHMAM
MO3K 61784-3:2010, npunoxeHue D.

5.3 Mepbl 6e3onacHOCTU

Mepbl Ge3onacHoCTH, yNoMsiHyTbIE B Tabnuue 1 Ana ynpasneHnss BO3MOXHbIMU oLLMOKaMu nepeaayn faH-
HbIX, SIBMISKOTCSA OAHMM U3 3HAYUMbIX KOMNOHEHTOB npodhunst FSCP 3/1. Mogbopka o6bI4HLIX Mep GesonacHoc-
TW, NnepevnucneHHbix B MOK 61784-3:2010, 5.5 n nokasaHHas B Tabnuue 1 Heobxoauma ana FSCP 3/1.

Mepbl GesonacHoCTH A0MKHbI 06paBaTbiBaTLCA U KOHTPONMPOBATLCA OAHUM BrI0KOM 6€30MacHOCTH.
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Tab6nuya 1— Mepbl, NPUMEHEHHbIE A1 NPEOAO0NEHNS OCHOBHbIX OLIMGOK

Mepb! 6e3onacHoCTH

OwwmbKa KOMMYHUKaLWiA ﬂopﬂ,quablﬁ (BupTy-  MepepbiB ¢ NOATBEPX- mﬁ%ﬁ%ﬁ?’i;ﬁﬂa ﬂgf_:y_ MpoBepka AaHHbIX Ha
aNbHbIl) HOMepaa>  AeHueM nonyyeHush warensig HenpoTUBOpeUMBOCTL B
VickaxeHne X
HenpegHamepeHHoe X
noBTOpeHne
HesepHas X
nocnefoBateslbHOCTb
MoTtepsa X X
Heponyctumas 3afgepxka X
BHeceHne X X
MogmeHa X X X
Appecauuns X
Mepuoamyeckn nosTopsoLLMe X

OTKa3bl NaMATN KOMMYTaTopOB

a) Dk3emnnsap «HoMepa nocnefoBaTenbHOCTU» n3 M3K 61784-3.

b Sk3emMnnAp «BpeMEHHOro oXnaaHusa» 1 «coobLeHns obpaTtHoli cBA3m» n3 MIK 61784-3.
C) DK3eMMsap «ayTeHTudukaumm coegnHerHms» n3 MoK 61784-3.

d Sk3emnnsAp «obecneyeHne LEeNOCTHOCTU AaHHbIX» U3 MOK 61784-3.

5.4 CTpyKTypa KOMMYHUKaLWOHHOIO YPOBHSA 6e30MacHOCTu

54.1 MpuHUUN KOMMYHUKauuii 6e3onacHocTn FSCP /1

Cnoco6 ocyuw,ecTBNeHMs KOMMyHuUKauuii 6e3onacHoctn FSCP 3/1 ocHoBaH Ha oOMnbiTe, MOJyYEHHOM
npu MCNONb30BaHUM MeTOoAa Xene3HOLOPOXHOW curHanusauum, kak 3to 6bi10 onncaHo B M3K 62280-1 un
M3K 62280-2.

Ha 3TOoM OCHOBaHMM KOMMYHMKaLMn 6€30MacHOCTN OCYyLLeCcTBAATCA:

- CcTaHfapTHOW cucTemoi nepegauvnm gaHHbIX (PUCYHOK 6), n

- [ONONHUTENbHLIM NMPOTOKONOM Nepefayun gaHHbiX 6€30NacHOCTU Haj 3TOW cTaHAapTHOW CUCTEMOWA

nepegauu.

Fxoct FSCP 3/1 (F-xocT - F-ycTpolicTBo)
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CraHfapTHas cuctema nepefiayum BK/o4YaeT B ceb6a BCe annapaTHble cpefcTBa CUCTEMbl Nnepegayun u
CBSi3aHHble C Hell hyHKLMM npoTokona (T. e. ypoBHU 1,2 n 7 BOC cornacHo pucyHky 7).

MpunoxeHnsa 6e3onacHOCTU U CTaHJapTHble NPUIOXEHUA pasfensaoT OfAHU cTaHfapTHble KOMMYHWKa-
LMOHHble cuctembl CPF 3 B 04HO 1 TO Xe BpeMs. ®yHKLMA 6Ge30nacHOn nepefayv AaHHbIX BKkA4YaeT B cebs
BCE Mepbl ANA AeTepPMWHUPOBAHHOTO 06HapyXeHWs BCex BO3MOXHbIXx c60eB / onacHocCTeli, KOTOpble CTaH-
JapTHaa cucteMa nepefavym MoxeT nNponyckaTb, WAW Xe A9 TOro, 4To6bl NogfepXunsaTb BEPOATHOCTbL OCTa-
TOYHOW OowWwKn6kKN (c605) Ha 4ONYCTUMOM YpOBHe. Takne OWUNBKN BKIKOYAKT:

- MPOW3BOJIbHbIE HEUCMPABHOCTU, HANpUmMep, Bbi3BaHHble BAMAHMEM OMIT Ha KaHan nepefayun faHHbIX;

- oTkasbl / cbon cTaHAapTHbIX annapaTHbiX CPeACTB;

- cucTemaTnyeckne OWKnOKN KOMNOHEHTOB CTaHAAPTHbIX annapaTHbiX CpefcTB M NporpaMmHoOro o6ec-

nevyeHus.
[aHHbIn noaxopn orpaHnuyMBaeT BO3MOXHOCTM OUEHKN «(YHKLUIA 6e30macHoOn nepegaun». «CtaHgapTHas

cuctema nepegaum» (YepHbIli KaHaa) He HyXAaeTcs B KaKOn-nmbo fOMNOMHUTENbHOW OUEeHKN 6e30nacHOCTM.

Hanpumep, AvarHoctuyeckne aaHHble

O603HavYeHns:
- «4epHbIii KaHas»: cxembl ASIC, IMHUW, KOMMYTATOPbI U T.M. HE SBMAKTCA KOMNOHEHTAMM
BaXKHbIMU A1 GE30MACHOCTH;

- prHKLI,I/IVI, He CBsi3aHHble C 6e30MacHOCTbIO, Hanpumep, AnarHoctundeckme q)yHKLlI/II/I;

- FSCP 3/1: npoToKo/, CBsA3aHHbIN C 6€30MacHOCTbI0, BKIOUAET B ce6s: aapecaLmio,
CUHXPOHU3ALMI0 CTOPOXEBbLIX TaliMEepoB, ornpee/ieHne Mnoc/efoBarTe/lbHOCTU, CUrHaTypbl U T.M.;

- (yHKUMM 6e30nacHoro /O 1 6e30nacHOro SI0MMYEeckoro KOHTPOsIIEPa BaKHbIE Ais
6€30MacHOCTH, HO OHU He SIBMISIOTCS YacTblo NPOns 6e30MacHoCTM.

PucyHok 7 — ApxuTekTypa ypoBHS 6e30MacHOCTN

Mepepaya faHHbIX OCYLWECTBASETCSA C MOMOLW b0 3/1eKTPUUYECKUX UM ONTUYECKUX NPOBOAHUKOB. Jonyc-
TUMble TOMONOTUU U PYHKUUWM Mepedayn CTaHLapTHOW CMCTeMbl Mepegaun, a TakkKe KOMMOHEHTbl «4YepHOro

KaHana» onucaHbl B 5.4.2.
5.4.2 CTpyKTypbl KOMMyHUKauuin CPF 3

Ba3oBble KOMMYHMKaLWOHHbIE ypoBHM CP 3/RTE noka3aHbl Ha pucyHke 8. B To Bpems Kak Lukamyeckue
KOMMYHMKaumn 6esonacHoctn FSCP 3/1 uncnonb3ywT KkaHanbl peanbHoro spemeHu RT wnu IRT (CP 3/RTE
ctaHpgapta M3K 61784-2), apyrve cepBuCbl NPUMEHAT Tak Ha3blBaeMmblli OTKPbITbIA KaHan, paboTatoLuii
nocpegctsom TCP/IP nnan UDP.
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OTKpbITbI kaHan gna TCP/UDP/IP

T Ycnyrw: - KoHduryprposaHue v napameTpusaums
- HTTP; ycTpoiicTBa.
- SNMP; - BbIBOZ, CUNTLIBAEMBIX fA@HHBIX AVArHOCTUKN
- DHCP. - MNepepaya B3aMMoCBA3EN.

- MeperoBopbl 0 KOMMYHWKALMOHHOM  KaHane 4nsi
[laHHbIX Nosb3oBaTess.

0 KaHan peasnibHOro spemeHun RT

- BbICOKO 3hehekTVBHAsA nepesaya LIMKIMUYECKNX
[aHHbIX.
- CurHanbl, ynpasnsiemMble COBbITUSIMM

() Kawan peanbHoro epemenu IRT

- BbICOKO-3h(PeKTMBHAS Nepefada UyKINUeCcKnx

ASIC KommyTaTopa peanbHOro BpeMeHu (Hanuune He -ﬁ?«li?; BQM?OXPOHHOM pexume (< 1uc).
o6s13aTENbHO) p=ips.
- TpebyeTcsi ASIC.

PucyHok 8 — Ba3oBble ypOBHMU KOMMYHMKaLNiA

Ha pucyHke 9 nokasaHa TMnuMuyHas Tononorvsa (3eesfa) O4HON BO3MOXHOW cxeMbl MoHTaxa CP 3/RTE c
MHOTOKaHa/llbHbIMW KOMMYTaTopamu B kayecTBe xab6oB. OHO OTKa3biBall,ee YyCTPONCTBO He NpuBeAeT K Bbl-
KNlo4eHuto Bceli ceTn B Lenom. TeM He MeHee, yCUNusa No Npoknajke NPoBOAOB MOTyT He CTOUTb pe3yfbTara.

PucyHok 9 — CTpyKTypa LUMHbI MHOFOKaHa/IbHOro nepek/oyarens

CP 3/RTE npepocTtaBnseT anbTepHaTUBHOE pelleHMe C NOMOLWbID KOMMyTaTopa Ha 6a3a ASIC, rge ka-
XA0€e yCTPOWCTBO MOXET NOoAKIUYNTbL K CBOEMY KOMMYHUKALUMOHHOMY MHTepdelicy. Takum o6pa3om, cTaHo-
BUTCA BO3MOXHOWN NMHENHaA TONONOrMa BoO MHOrom cxoxas ¢ CP 3/1. YTo6bl nsbexarb OTKNOYEHUA CUCTEMBI
B C/lydae OTKa3sblBalol,ero ycTpoicTBa, HAcTOATEeNbHO peKoMeHAyeTCs KonbueBas CTpykTypa (pucyHok 10).
OpfHako B laHHOM C/ly4ae CyL ecTBYHT HEKOTOPbIE OrpaHuyYeHuns:

- XO0Ts 6bl OAMH yYaCTHUK B KOMbLe (Ha pucyHke 10 aTo F-XOCT) 4OMXEH OCYLWecTBNATbL ynpasieHue pe-
3epBupoBaHnemM (M36bITOYHOCTbLIO) A4NA OO6HapyXeHusa N6Oro npepbiBaHNA U ANS peopraHusaynn nepegaym
[aHHbIX B MYHKTbl HasHavYeHwus;

- BpemMs nepeHacTpoiku nof ynpasieHWeMm KOMMyTaTtopa B flaHHOM Cryyae He [OJ/DKHO MpeBblwaTth
MWHMMa/IbHOE BPeMSA CTOPOXEeBOro Talimepa nwb6oro F-ycTpoiicTBa, Haxo4saLWeErocs Ha TOM Xe yyacTke.
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PucyHok 10 — JlnHeiHas CTpyKTypa LUWHbI

Kaxpgana w3 ceTeil, npefAcTaBfeHHbIX Ha pucyHke 9 u pucyHke 10, npuHagnexar K O4HOW cucteme
CP 3/RTE c ogHum onpefeneHHbiM IP-agpecom, Tak Kak NpoTokon peanbHoro speMmeHun (Real-Time, RT wuau
IRT) Ha ypoBHe 2 He MOXET BbIXOA4UTb 3a pamKku faHHOro npoctpaHcTea IP-Agpeca (pucyHok 8). 3agadya no ne-
peHanpaB/ieHuo coobLeHmnli Ha ypoBHe IP-Agpeca (pucyHok 11) nexuT Ha mapLipyTusatopax (yposHs 3BOC).
Takum ob6pas3om, MapLipyTu3aTopbl ABAAKTCA eCTeCTBeHHbIMU rpaHuuamu ansa CP 3/RTE cuctem. Cnepyto-
lue orpaHuyeHus npuMmeHumsbl K FSCP 3/1:

- paspelleHbl 6ecnpoBogHbie LAN ceTn. Tem He MeHee, Ha TEPPUTOPMMN Yy4aCTKOB A0O/KHA rapaHTupo-
BaTbCA YHUKaNbHOCTb F-aapecos;

- 3anpelieHbl KOMMYTaTOpbl, KOTOPble NO3BOMAT NepecekaTb rpaHnLbl cetTn (yyacTka);

- 3anpeleHbl ogHOMOPTOBble MapwpyTusatopsl (7.3.9).

PucyHok 11 — lMepeceyeHne rpaHuL, CETM ¢ MapLupyTusaTopamm
18
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B oTnnumMe OoT TUNMUYHOW KOHWUTypauun cucTembl NOMEBbIX WWH, HA PUCyHKe 12 nokasaHa BO3MOXHas
CTPYKTypa WWHbI, rae npocumnb 6e30NacHOCTM AOCTATOYHO CUMbLHO 3aTparvBaeT MHAWBUAYaNbHble OG/10KU.
Hanpumep, cTaHgapTHbI yaaneHHblli KO MoxXeT BkAtoyaTh B cebs F-moaynb Ans npucoeguHeHns KHONKN 3KC-
TPEeHHO ocTaHOBKU. TakuMm 06pa3omM, Becb NyTb nepefayn gaHHblx FSCP 3/1 uenukom npoxonuT oT F-xocta
yepes ero WHUHY Ha o6beAnMHUTENbHON nnaTe, yepe3 CP 3/RTE (PN I0) B KO ycTpOMCTBO U Yepe3 BO3MOXHO
ApYTyl0 06beAUHNTENbHYO NAaTy BXOAUT B (hMHaNbHbIN F-moaynb. YpoBeHb 6e30macHOCTW peanu3yeTtcs B
npepenax 3aTuX TO4eK KOMMYHUKaLnn.

PaspeweHo ynpaBneHne F-XOCTOB MHOXECTBOM KOHTPON/MEPOB WAM BeAylwux ycTpoihcts (multi-
controller/ multi-master operation). 3anpeweHbl «pasgensembie F-Beoabl». Bo3MOXHO coBmelieHne F-xocta
M CTaHAapTHOro xocTa.

MpumeyaHne — bonee noapo6Ho o pexume V1 B CP 3/1 cm. B [48].

O603Ha4eHus:

MBP-IS — nepefaya AaHHbIX 4719 B3pbIBOONACHbIX 0bnacTeil;

RS485 — BbICOKOCKOPOCTHas nepegava AaHHbIX;

RS485-1S — cneupanbHas RS485 a5 B3pbIBOONACHbLIX 06/1acTel;

F-DI — undppoBoli BBOA 6e30nacHoOCTY;

F-DO — undppoBoli BbIBOA 6E30MaCHOCTY;

F-Al — aHas1oroBbIin BBOA, 6e30nacHOCTY;

PA — YCTPOWCTBO B COOTBETCTBUM C MOAE/bI0 YCTPOIiCTBa aBTOMaTM3auum npouecca (MK 61804).

PuvcyHok 12 — TMonHble nyTv nepefayun faHHbIX 6e30nacHOCTM

5.5 CBsa3n c FAL (n DLL, PhL)
5.5.1 Mogenb ycTpoiicTea

CP 3/RTE Takxe, kak u mogenb yctpoiictea CP 3/1, npeanonaraet oguH WAN HECKONbKO NMpUKNagHbIX
npoueccos (MM) B ycTpolicTBe. Ha pucyHke 13 nokaszaHa BHYTPEHHAS CTPYKTypa NpuknagHoOro npouecca Ans
MOAY/NbHOrO NOMEBOro ycTpoicTea. [,ON0OMHNTENBHO YCTPONCTBO MOXET BbIMOMHATbL HECKOMbKO M3 3aTmx MMM.
MpuknagHoin npouecc nogpasfensieTcsa Ha CTOMbKO C/I0TOB U MOACNOTOB, CKONbKO TpebyeTca ANa npefcras-
neHus gunsndeckux /O yctpoiictBa. Mo cpaBHeHuto ¢ CP 3/1, CP 3/RTE npepoctaBnsieT Ha 04UH nepapxuyec-
KNiA ypoBeHb 6onblle: NOACNOTHI.
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C CP 3/4 no CP 3/6 AP (API =0)

PucyHok 13 — Mogenb ycTpoiicTea

B pamkax noAcnioToB NpukiagHble cepBUcHble 3neMeHThl (ASE) npenocTaBnatoT Habop cTaHAapTuau-
pOBaHHbIX yCNyr ANa nepejayn 3anpocoB 1 OTBETOB NPMKNaAHbIM Mpoueccam y OT NPUKIagHbIX NPOLECCOB,
a Takke Ansi 06beKToB AaHHbIX MMM, Takux kak AaHHble HO, KOHTEeKCT (MapameTpu3auus), AUarHocTuka, aBa-
puiiHble cUrHasibl U Ny6aukKyemble faHHble. [Mpon3BoAnTeNb YCTPOCTBA HECET OTBETCTBEHHOCTb 3a (hakTu-
yeckoe oTobpaxeHne yHKUMoHana yctpoicTea Ha mogens CP 3/RTE ycTpoiicTBa (3a HasHaveHue CnoToB
1 NOACNOTOB), YTO OcyLlecTBaseTca nocpeactsom GSD dhaiina yctpoiicTsa.

5.5.2 CBS3U NPUIOXEHUA N KOMMYHUKaLWA

Heob6xoaumMbiM TpeboBaHWeM A1 UCNO/b30BaHUA YCAYT, YNTOMSAHYTbIX Bbille, ABASETCA yCTaHOBEeHWe
cBsi3n npunoxenuin (CM), a BHyTpu 3toii CM — KOMMYHMKaumoHHoW cBsidan (KC), 4Tobbl No3BONNTbL 06MEH
o6bekTaMy JaHHbIX Mexay cTaHuusMu (ycTpoiicTBoM, |O-KoHTponnepom) nocpeactBoMm ASE anemMeHTOB.
Ha pucyHke 14 nokasaH npvmMep 6a30BOI CTPYKTypbl MOAY/bHOro |O-yCTpoicTBa M BO3MOXHbIX CBSA3EW C
lO-KoHTpONNepamu.

HO-koHTpONNep ncnonb3yet kagp «Connect» («CoeanHNUTL»), OTNpaBAsemMsblii B cneynansHom CP 3/RTE
Co006LLeHM, ANA nHuuManusaummn yctaHosnenmsa CI Bo Bpems 3anycka cuctembl. TakuMm o6pa3om, OH nepe-
[aeT YyCTPONCTBY creaylolmii Habop AaHHbIX:

- o6lme napamMeTpbl KOMMYHUKaLMA 3Toi cBA3W npunoxenuii (C);

- KOMMYyHuKaLmoHHble cBA3n (KC), KoTopble HeobxoanMo OyAeT yCTaHOBUTb, BKIOYas napameTpbl;

- MofJeslb M faHHble OTOBPaXeHUs1 YCTPOWCTBa;

- cBasu KC ana aBapuiiHbIX CUrHasoB, KOTopble HeobxoauMo BydeT yCTaHOBUTb, BKIOYAas napameTpbl.

I0-ycTpoiicTBO NpoBepsieT NojlydeHHble AaHHble 1 ycTaHaBmBaeT Tpebytoumecs ceasn KC. loknagbl
0 BO3MOXHbIX BO3HMKatOWMX owmnbkax otnpasnaotca 10-koHTposnepy. O6MeH JaHHbIMW HAYMHAETCA C Mo-
NIOXUTENBHOTO NOATBEPXAEHNA OTBETa YCTPOiCTBa Ha 3anpoc «CoeanHWUTb». 3anpelyeHa ycTaHOBKa ABYX
FSCP 3/1 CIl cBAaseil oT pasHbix MM ¢ og4HUM NOACNOTOM.
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Moacnor 1 Noacnor 1
Noacnor 2 Noacnor 2
I'Iop,cncrrd
[onoBHasn
(MHTepdeiic
LIKNHbLI)
He paspeieHo
Bmecte ¢ FSCP 3/1
Noacnor 6
Cnom Homep 0 Cnom 1 CRom 2 Cnon 3

MoayneHoe IO ycTponcT:o

b g\ e
| \

MpuKnagHoi npoecc MpuknagHoi npolece
(nr (i
|0 koHTPONNEp 1O koHTpoOnNep

PucyHok 14 — CBs3n NpuUnoxXeHUiA MogyrneHOro ycTPoNCTBa

UDP kaHan (KOHTeKCT,

AnarHocTuka) RT kaHan (I/O gaHHbie)

KC sanuncu aaHHbIX

10-YcTpoieTeo

KC aaHHbIX 1O )
()]

10-KoHTponnep
(nm

KC aBapuiiHoro curHana

Cesa3b npunoxexnia (Cr)

RT kaHan (asapuiiHbie
curHanst)

PucyHok 15 — CBsau npunoxeHuit u koMmyHukaymin (CMN/KC)
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Ha aTom aTane KO gaHHble NO-NpexXHeMy MOryT 6biTb OTMEUYEeHbl KakK OWKNBOoUYHbIe, TaK KaK HazHaveHue
napameTpam 3anycka KO ycTpoiicTB no-npexHemy oTcyTcTByeT. Cnefys 3a Bbi30BOM «CoefunHUTb», O KOH-
Tponnep nepejaet AaHHble Ha3HayeHWs NapamMeTpam 3anycka (KOHTekcT) KO ycTpoiicTBy ¢ nomoubio KC 3a-
nucu gaHHbIX (PUCYHOK 15). KO KOHTpPONiep UCNOMb3yeT OAWNH «Kafp 3anucu» At KaXA0ro CKOHQUIrypupoBaH-
HOro NoAMOAYyNA U 3aBepluiaeT nepejayvy «KOHLOM napameTpusauuu». B oTBeT, KO ycTpoiicTBO noaTBEpxXAaeT
MONOXWTENbHOE Ha3Ha4YeHWe napamMeTpam 3anycka COOGLWEeHWEM «MNPUOXEHUE FOTOBO». HaumHasi c 3TOro

MomeHTa — CI1 ycTaHOB/IeHa.

5.5.3 ®opwmart coobweHuns

®opmaT coobuweHne CP 3/RTE gna obMeHa gaHHbIMU peanbHOro BPeEMEHW moka3aH Ha pucyHke 16.
MocnepoBatenbHOCTb NpoBepkn Kagpa (FCS), cocToawana ns 32 6uToB, 3awuuiaeT nepegady Ha npoTaXeHUn

Bcell ceTn. FSCP 3/1 Hukak He BblMrpbiBaeT OT 3TON Mepbl.

[AnvHa kagpa: 64 ...1436 okreos

Ter Tvn ID PDU - 610k 06paboTku AaHHbIX (faHHbIE, Craryc X
Mpeambyna SFD DA SA VLAN Ether Kagpa IOPS/IOCS nocnefosatenibHOCTH) Lun JaHHbIX  CTaryc FCS
7 oktetoB  ABh 40%)....... 1412 okteToB
20 oKTeTOB MuHUMYM 40 OKTETOB 4 oxteta 4 okteta

O603HaveHus:

Mpeambyna — AAAAAAAAAAAAAAN;;

SFD — HavasibHbIli pasgenutens kagpa:: Abh;

DA — afpec HasHayeHus (6 octtetts);

SA — afpec ucTouHuKa (6 octtetts);

Ter VLAN — yKasblBaeT Ha OnpefesieHHblli NPUOPUTET; He 0653aTeNeH;;

Tun Ether — Tun kagpa Etthernett:: 8892h ana ¢ CP 3//4 no CP 3//6 (2 okTeTa);

ID Kagpa — ngeHTndmkaumns kagpa (tunel coobuieHnii ¢ CP 3/4 no CP 3/6);;

I0PS — cTatyc NO nocrtaBLyMKa:: XOpowWnii/Nnoxoii 1 MecTononoxeHmenoob/(He 06a3aTensHo/ZGSD);;

10CS — craTyc notpebutens NO: xopoLuuii//nnoxoii n mectononoxeHnenoo6//(He o6s3aTensHo/ZGSD);;

Livkn — CYeTuMK umkna (2 oKTeTa);; BennyuHa,, kpatHas 31,,25ps;;

Cratyc faHHbIX — MHopmauus 06 M3bbITOYHOCTH,, COOTBETCTBUM,, COCTOSIHUM YCTPONCTBA U T..M..;;

X Craryc — craTtyc nepefaun (1 okteT);; Bcerga "OOh";

FCS — 32-6uToBblii CRC (104C11 DB7h)..

*) npn VLAN-Tere MMHUMYM [aHHbIX ANA nepegayn coctasnseTt 36 OKTeTOoB.

PucyHok 16 — ®opmat coobuieHums

5.5.4 Twunbl gaHHbIX

CPF 3 ncnonb3yeT 6a30Bble TUMbl AaHHbIX, NepeyncrieHHble B Tabnuuye 2. Ana ueneil 6e300acHOCTM

TONbKO OFpaHNUYeHHOe YUCAO0 TUMNOB AaHHbIX MOXeT 6blTb Mcnonb3oBaHo ana FSCP 3/1.

Ta6nuya 2— Tunbl gaHHbIX, ncnonb3yowmecs gna FSCP 3/1

HassaHve Tvina JaHHbIX Mepeson l;‘::g?
Integer8 8-O6MTOBbIN LEN0YNCIEHHBbIN 1
Integerl 6 16-6UTOBbIN LENOUYNCNEHHBIN 2
Integer32 32-6MTOBbIA LENOYNCTIEHHBIN 4
Integer64 64-6UTOBbIV LLeNoUYNCNEeHHbIN 8
Unsigned8 (used as bits) 8-61TOBLIN 6e3 3HaKa (MCnonb3yeTca B KayecTse 6UT) 1
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OkoHuaHne Tabnuubl 2

HasBaHvie TMNa AaHHbIX Mepesog, L;K'TCQS Mcnonb3yetcs B
Unsigned16 (used as bits) 16-6MTOBLIV 6€3 3HaKa (MCMoMb3yeTcs B kayecTBe 6uUT) 2 Pexum/1/2
Unsigned32 (used as bits) 32-6UTOBbIN 6€3 3Haka (MCNonb3yeTcs B kayecTBe 6UT) 4 Pexum/1/2
Unsigned16 16-6UTOBbIli 6€3 3HaKa 2
Unsigned32 32-61TOBbLI Ge3 3Haka 4
Unsigned64 64-6UTOBbIN 6e3 3HaKa 8
Float32 32-6UTOBbIN C NnaBaroLWei ToUkol 4 Pexumbl V1 n M2
Float64 64-6MTOBbIIN C NNaBawoLWein ToUKoi 8
Date Jata
TimeOfDay with date indication Bpems cyTok ¢ MHAuKaumeli aatbl
TimeOfDay without date Bpems cyTok 6e3 nHankaumm gaHHbIX
indication
TimeDifference with date Pa3HOCTb BpeMeHu ¢ nHavkauneli gatbl
indication
TimeDifference without date Pa3HOCTb BpeMeHu 6e3 nHaukauun aatbl
indication
NetworkTime CeTeBoe BpemMs
NetworkTimeDifference Pa3HOCTb CeTeBOro BpeMeHu
Visible String Bugumas ctpoka 1,2,3...
Unsigned8+Unsigned8 8-6uTOBbI 6€3 3Haka+8-6MTOBbIN 6e3 3Haka 2 Pexumbl V1 n V2
Float32+Unsigned8 32-6MTOBbIN C N1aBatoLLLeil TOUKOI+8-61TOBbI 6e3 3HaKa 5 Pexumbl V1 n V2
(enumerated) (nepeuncnmmeiin)

F_MessageTrailer4Byte 4-6aiiToBoe OKOH4YaHue P_coobLieHus 4 Pexumbl V1 1 V2
F_MessageTrailer5Byte 5-6aiiToBOe OKOHYaHue P_coobLieHns 5 Pexum/1/2

Tunbl AaHHBLIX 418 NPUMEHEHUS B pexume V2 orpaHnyvBalTCcs cnegyowmMm TunaMmu: 8-6MToBblin 6e3
3Haka, 16-6MToBbIN 6e3 3Haka, 32-6UTOBbLIA 6e3 3Haka, 16-6UTOBLIN LENOYNCNEHHbIN, 32-OMTOBLIA LieoYnc-
NEHHbIN, 32-6UTOBLIA C NAaBalLLEeil TOUKOM M COBMELLEHHbIM TUN AaHHbIX 32-6GUTOBLIA C NnaBatLLein Tou-
KOli+8-6MTOBbI 6e3 3Haka. EAMHUYHbIE GUTLI ByAyT 3aKoAMpPOBaHbl B 8-6MTOBOM 6e3 3Haka, 16-6MToBOM 6€3
3Haka unn 32-6UToBOM 6e3 3HakKa Tune AaHHbIX N0 NpuyMHe 60Mblueil 3PEKTUBHOCTU 3TUX TUMNOB B CpPaBHe-
HUM ¢ BynesbiM TUNOM.

O6Luy0 MHhopMaumo 0 Tunax gaHHbIX cM. B [67].

6 Ycnyrm KOMMYHUKaLMOHHOTO YPOBHA 6e3onacHocTH
6.1 Ycnyru F-xocta

Ha pucyHke 17 nokasaHo, 4TO KaxApblii F-BBOA M Kaxabli F-BbiBOA TpebyeT ynpasBneHms 61okom PDU
6e3onacHocTn (F-gpaliBep) Ansa Toro, 4To6bl peanunsoBatb nNpoTokon FSCP 3/1. CooTBeTCcTBYHOLWMIA F-xoct
pa6oTaeT c ak3emnaspom F-gpaiiBepa ans kaxgoro F-eBofa v F-BbiBoga cOOTBETCTBEHHO. TakMm 06pasom,
Kaxpas cBsAsb 1.1 mexay aksemnnspom F-gpaiiBepa v COOTBETCTBYIOLUM NapTHEPOM B pamkax F-ycTpolictea
NAEHTUULMPYETCHA YHUKa/IbHBIM KOAOBbIM MMeHeM (OAuH 13 F-napameTpos).

Bce ctaHfapTHOe KOMMYHMKaLMOHHOe obopyaoBaHne CPF 3 mexay F-gpaliBepamun npuHagnexuT vep-
HOMy KaHasly. CTpenoyku Ha pucyHke 17 ykasblBalOT Ha LMKINYECKYHD nepejady AaHHbIX Mexay F-gpalise-
pamu: agaeHfa 6e3onacHocTV (CTaTyc WM KOHTPO/bHbIA 6aliT n CRC2) nepepaetca or F-BBoga F-xocty
B [OMNO/IHEHUN K faHHbIM F-BBOfa. B kauvecTtBe nogrsepxaeHus, F-BBof BCEro /b NpUHMMAET aggeHay
6e3onacHocTn (kof 6e3onacHocTn). B cooTBeTCcTBMM € 3TuM, F-BbiBOA NpuvHUMaeT agaeHay 6e3onacHocT B
[OMOMHEHUN K AaHHbIM F-BbiBOAA, W MPUMEHSET ee A1 NOATBEPXKAEHUS.

YnpasneHvne 61o0kamm PDU 6e3onacHocTM 1 F-napameTpu3aums SBAsTcA 3agadamu F-gpaiiBepos B
F-xocte n F-ycTpolicTBax. Ha pucyHke 18 nokasaH F-vHTepdheiic, nonb3oBaTens HaxoAsWMInCa Ha ypoBHe
nporpamMmbl yrnpasneHus 6e30MacHOCTbIO.
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F-BBOp, F-xocT F-BbiBOS,
ko TONbKO aBTOPMU3NPO BIHHBIN AOCTYM. [lONONHUTENbHBIE CPE/ACTBA B
6630MaCHOCTH MexaHu3mbl 06HapyxeHus ownbok yCTPOVCTBE ANA AOCTUKEHNS
nepegayv faHHbIX He 06A3aTesibHO Tpebylowerocs Y.
ABNATCA U3BECTHBIMU U YETKO Hanpumep, ans YMB3 310
onpe,qeneHHbvmm. BTOPOI MMKponpoueccop un
JocTaTo4HbIn ypOBEHb TOTOBHOCTH. yCTpoiicTBA CpaBHeHNs
Koa
6e3onacHoCT
PucyHok 17 — CTpykTypa KOMMyHukauuii FSCP 3/1
F-nporpamma nonb3osaTtens
F-Input > 1
Data H . o EB Eﬁ
F-Output - ' o
t3 0 6
I Data H we |1 6 n >03
BpemeHHas 6a3a
Device_Fault Faults
FV_ activate FV C
activated S Faults4
Host_CE_CRC,
HostTimeoutd
CueTynK NOPSAAKOBOro Homepa WD_ CE_
(Vconsnr_h) timeout CRC
+1 nepesanyck no/iHn8x1
[JlaHHble
F-BBOAa
[JaHHble
F-BbiBOAA
CB4 CB3 CB1  CBO CB5 CB2 SB6 SB5 SB4 SB3 SB2 SBL SBO
F- paHHbIE 1/O CRC2
BaiTt ynpaBneHus / craryca
I 1) Moapo6Hoe onucaHve B 2) MapLpyT NponoxeH B

TeKcTe.

WHTepchelic 10-KkonTponnepa 3) Tonbko T10, T12, T20.

cfiydae oTcyTCTBUA «C60EB».
4)T1,T9, T11, T14, T18, T19.

PucyHok 18 — F-nHTepdieiic nonb3oBarens onsa aK3emnasapos gpaneBepa F-xocta
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MporpaMMmUCTy I0CTYMHO HECKOMBLKO NEPEMEHHbIX NS TOro, YTOObl MaHMMynMpoBaTb npoueccammu 6es-
ONAacCHOCTU B COOTBETCTBUM CO CTaHAapTamMu. 3TU NEPEMEHHbIE UMEIOT MOX0KUE MMEHA, Kak NnpaBuno, pac-
LuMpeHHble 3a cyeT aobasnenus uHaekca «_C» (Control, T. e. ynpaBneHue) unum «_S» (Status, 1. e. cratyc), Ha
nogobumn CooTBETCTBYIOLLMX UM OUTOB B BaiTax craryca u ynpaBfneHusi, HO OHM TaKKe MOTYT HECTU HEKOTOPYIO
noruky ynpaenenusi B F-gpaiisepe. Cm. Take 8.5.2 u pucyHok 62. YkasaHus no peanusauuv Ansa gpansepa
F-xocta cobpaHsbi B 8.5.3.

B cooTtBeTcTBUM C 9.9 cnieayiolMe NEPEMEHHbIE AOMKHbI ObiTb AOCTYMHLI NPOrpaMMUCTY NPOrpaMmbl
ynpasnenus F-xocra:

activate_FV_C

FV_activated_S

iPar_EN_C

iPar_OK_S

OA_C
(MoaTeepxxgeHune
oneparopa)

OA_Req_S

3HayeHus esola

Kaxxgass nporpamma ynpaeneHusi 6e30nacHOCTbIO, kOoTopas paboTaeT ¢ COOTBETCTBYIO-
MM F-yCTpONCTBOM [10IDKHA MCNOMNb30BaTh 3Ty NepeMeHHylo (Tun: ABou4yHas). B cnyyae
YCTPOWCTB BBOAA (Hanpumep, AaT4YMKOB) AlaHHAA NepemMeHHas, yCTaHOBIIEHHas B 3Ha4e-
HUe «1» 3acTaBnsieT gpaiBep 40CTaBNsATb 0TKa30ycTon4uBble 3HayeHus («0») F-nporpam-
Me ynpasneHusi. B crniyyae ycTpoiicTB BbiBOAa (HaNpumep, UCMONMHUTENbHbIX YCTPONCTB)
3Ta NEPEMEHHas, YCTAHOBMNEHHAsA B 3HaYeHne «1» BbIHYXAAaeT ApaisBep oTnpaBnAaTb OT-
Ka3oycToiuuBble 3Ha4YeHusi («0») YCTPOWCTBY M YCTAHOBUTL OUT 4 B 3Ha4eHue «1». KoH-
Lenuus 6e3o0nacHOCTU YCTPOICTBA BbIBOAA onpeaenseT TN MHopmaLmm Ans 3Tux AByxX
CryyaeB, KOTOpas A0SHKHa UCMONb30BaTbCA ANs1 AOCTMEHNS 6830NacHOI0 COCTOSIHUS.
Kaxxgas nporpamma ynpasrnieHusi 6e30nacHOCTbIO, kOTopas paboTaeT C COOTBETCTBYIO-
wumM F-yCTpOWCTBOM AOIDKHA UCMONbL30BaTh 3Ty NEepeMeHHylo (Tun: ABouyHas). B cny-
Yyae yCTpOWCTB BBOAA JlaHHasi NepeMeHHasi CBOMM 3HaYeHneM «1» yKasblBaeT Ha TO, YTo
ZApaiBep AOCTaBNSIET 0TKA30yCcTOMUMBbIE 3Ha4eHUs («0») nporpamme F-xocTta Ans Kkaxao-
ro BXOAHOTO 3HauyeHusl. Moackaska: YToObl MO3BONUTL MHANBUAYATbHYIO 00paboTKy KaX-
Z10r0 BBOAA BO BBOAHbIE AaHHble MOryT ObiTb AOOaBNeHbl cneunanbHbie ykazaTenbHble
Outbl. B cnyyae yCTpOMCTB BbIBOZA aHHAsi NePeMEHHan yKasbiBaeT CBOUM 3HAYE€HUEM
«1» Ha TO, YTO KaX{blii BbIBOJ YCTAHOBIEH B OTKa30ycTron4nsoe 3HaveHue «0» (nosesae-
HUe MO YMOIYAHUIO) UIHN ke onpeAeneHHoe, 3aBucsiLLee oT yCTponcTea F-ebiBoaa sHave-
HWe, YNpaBnsieMOEe CUrHanom «activate_FV» (4-i 6ut Gaiita ynpasnexus).

Moackaska: [ns Toro, Ytobbl 06pabartbiBaTb KaX(bli BbIBOA MHAMBUAYANLHO (HanpumMep,
B Cryyae asurareneit) MoryT 6biTb MUCNONMb30BaHbI CNeLuanbHbIe ykasaTenbHbie OUThI.
HaHHan nepeMeHHas (TUn: 4BOUYHAA), YCTAaHOBNEHHAA B 3HaYeHue «1» nossonsiet F npo-
rpaMmMe ynpasrieHUsi Nepekntodatb F-yCcTpoicTBO B peXmMM, B X04€ KOTOpPOro, OHO byaer
npuHumaTh inapametpbl. OHa HENOCPEACTBEHHO CBA3aHAa C CUrHasnom ynpasneHus «iPar_
EN» ( 6ut 0 GaiiTa ynpaBneHus)) U He BNUsieT Ha cocTosHuA F-xocra. Mpu Heobxoaumo-
CTU, NnepeMeHHasn «activate_FV_C» AomkHbl ObITb TakKe YyCTAHOBIIEHA B 3Ha4YeHne «1».
HaHHaa nepeMeHHaqa (Tun: ABOWYHAasA) yKasbliBaeT F-nporpamMmMe ynpasreHUst HA OKOHYa-
HWe inapameTpu3aunu U roTOBHOCTb BOCCTAHOBUTL 0OMEH AaHHbIMK F-1/O (pucyHok 41).
Ecnu 6uT 1 cTtatyca «C6oW ycTpoiicTBa» He yCTAaHOBIIEH, OHA A0MKHA 0GHOBNATLCA 3HA-
yeHuem «iPar_OK» B nepexogax T4, T8 u T17 maLumnHbl cOCTOAHUI F-xocTa. B npOTMBHOM
cnyyae aTa NeEpemMeHHasi NPOAOMKAET XPaHUTb NpPeabiayLee 3Ha4yeHne. 310 He BuseT
Ha cocTosiHuAa F-xocta. MepemeHnHble «iPar_EN_C» u «activate_FV_C» moryT ObITb ne-
peycTaHOBIEHDI.

Kaxxgas F nporpamma ynpasneHus 4OMmKHa NPUMEHATb 3TY NEPEMEHHYI0 (TUM: ABOUYHASA).
M3meHssa 3HaueHue 3Toi NnepemMeHHON Ha «1» nonb3oBaTenb Nnony4YaeT BOSMOXXHOCTbL BOC-
CTaHOBUTb (hyHKLMIO 6E30NACHOCTU NOCHe peakyum Ha cOON (3aBUCUT OT KOHTYpa OTKaso-
YCTOMYMBOTO yrpaBreHns) NocpeacTBOM NOMb30BaTENbCKOW NporpaMmMel F-xocTa.
HaHHas nepemeHHas (TUN: ABOUYHASA) YKa3bIBAET HA HAaNMM4YuMe 3anpoca Ha NoATBEPXKaEeHNE
nepen Bo3obHoBneHneM yHkuun 6esonacHocTu. B Tom cnyyae, ecnu gpaiisep F-xocta
Unu F-ycTporNcTBO 0GHaPYXMBAET KOMMYHMKALMOHHYHO OLIMOKY unn cboi F-ycTpoiicTea,
TO ByayT akTUBMPOBaHbLI 0TKA30yCTOM4KBLIE 3Ha4YeHUA. [paiisep F-ycTpoiicTea 3aTeM, kak
TONbKO cboi/owmnbka Obina ycTpaHeHa U BO3MOXHO MOATBEPKAEHWE oneparopa, ycra-
HasnueaeT nepemeHHyto OA_Req_S B ("1"). Mo 3asepenun noareepxaeHus (OA_C =
"1") apareep F-ycTpoiictBa 0GHynsieT nepeMeHHyto 3anpoca OA_Req_S ("0").

PVi 3HaueHust BBoaa npouecca («F-Input_Data_D, cm. pucyHok 19).

FVi OtkasoycToiunBble 3Ha4EHNUA BBOAA, UCMONb3yemMble BMecTo PVi gnsa F-Input_Data_D
(cM. pucyHok 19).
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3HauveHus BbiBoga PVo 3HaueHus BbiBoga npouecca (*F-Output_Data_D).
FVo OrtkasoycToiiunBble 3HauvyeHusi BbiBoga (=0), ucnonb3ykwTtca BmecTto PVo pgns
FOutput_Data_D.

6.2 Ycnyrm F-ycTpoiicTs

Ha pucyHke 19 nogpo6bHO nmpowunntocTpupoBaH fpansep F-ycTpolicTBa ¥ TO, Kak OH BCTPOEH MexXAay
uHTepdeiicom CP 3/RTE u 4yacTblo KOHKPETHOrO MpPUJIOXKEHUSA YCTPONCTBA, CBSA3AHHOW C 6€30MacHOCTbIO.
B TeyeHne ¢hasbl 3anycka 4acTb KOHKPETHOro MPUIOXEHNA YCTPOMCTBa, He cBA3aHHas ¢ 6e30MacHOCTbIo, Mo-
nydaet F-napameTpbl 1 nepepaeT ux gpalisepy F-ycTpoiictBa. Cam gpaiisep, nocne nNpoBepku HEKOTOPbIX U3
F-napameTpoB, nepegaet F-napameTpbl «F_iPar_CRC» u «F_SIL» yacTu KOHKPETHOro NpU0XeHNs yCcTpoii-
CTBa, CBA3aHHON ¢ 6e3onacHOCTbO. Kak NpaBuio, KOHKpeTHOEe NpuUioXeHne ycTpoiicTBa npegoctasnseTt 6asy
OaHHbIX BpeMeHu (1mc) gpaliBepy F-ycTpoiicTBa Ans Toro, 4tobbl o6ecneymBaTb CTOPOXEBbIE TalMepbl.

[OpaliBep F-ycTpoiictBa B 0CHOBHOM paboTtaet ¢ PDU 6e3onacHoCcTu, KOTOpble NpUHMMATCA Uan ne-
pefalnTcA NocpefCcTBOM CBA3W KOMMYHUKauuidi gaHHbIX |O peasbHOro BPpEMEHM, OCHOBAHHOW Ha NpoTokosne
CP 3/RTE (5.5.2). F-paHHble 1/O (gaHHble 0TKa30yCcTONYMBbLIX BBOA0B-BbIBOAOB), Kak NpaBuio, nponyckarwTcs,
3a UcklYeHnem nepuoga 3anycka (B 4aHHOM cryyae nNpoxoAsT 3HaveHusa FVi) nnm cnyyas cboes (Torga,
370 3HayeHus FVo). MonyyeHHble PDU 6e3onacHoCTU cogepxart 6aliTel ynpaBneHusa ¢ 6utamm ynpaBneHus
(Control Bits) CBO, CB1, CB2, CB3, CB4, n CB5. HekoTopble 13 3TUX CUTHA/IOB nepefaknTca npuknagHomy
UHTepdeiicy 6e3 B3anmogelicTBusA. Ona ynpoweHns peanusalum 3anpocoB C AOCTATOUYHOW ANUTENbHOCTLIO
(kak MUHUMYM oauH unkn FSCP 3/1 = gByM pasHbiM NOPSAKOBbLIM HOMepam) npefocTaBnseTcsa UHAMKATOP HO-
BOro NOpPsiAKOBOro HoMepa. B oTBeT Ha 370 ANA nepefauyn nogrotasnusarTcs 610km PDU 6e3onacHocTu. OHu
cojepxart 6aliTbl cTaTyca BMecTe ¢ 6utamu ctaTyca (Status Bits) SBO ...SB5. OfguH u3 HMX nponyckaeTcs,
ApaiBep reHepupyet HEKOTOpble W3 HWX, @ HEKOTOpble NOCTynalT M3 NpuKNagHoro nHTepdeica, nogsepra-
ACb MaHunynsauuam gpariBepa nepeg Bxogom B PDU 6e3onacHocTu. Driver_Fault yctaHaBnvuBaeTcs B cnyvae
BHyTpeHHero cbos gpaisepa.

+
NHTepdeiic wuHbl *) [loNoNHUTE NbHO.
**) Mofpo6Hoe onucaHune B TEKCTE.
CP 3/4 no CP 3/6
nd------ -

PucyHok 19 — WHTepdbelichl gpaiiBepa F-ycTpoiictea
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CyeTunk MOpsiAKOBOr0 HoMepa yeenuuuBaetca (x+1), koraa «Toggle_h» mMeHseT cBOe COCTOsHWEe
(0—1; 1—=0). 3HaueHne R_cons_nr = «1» oBHyNMT cyeTumnk («0y»). MpupaLleHne cHeTymka M3MEHUT COCTOS-
Hue «Toggle_d» (0—1; 1—0). CRC nposepka BbINOMHAETCS NpW Kaxaom MOony4YeHHOM u oTnpasneHHom PDU
6esonacHoctn (CRC2).

CnegaytoLime nepeMeHHble AOCTYMHbI KOHKPETHOMY MPUMNOXEHUIO YCTPOICTBA. 3TN NEPEMEHHbIE UMEIOT
NoXOXXUe MMeHa, Kak MPaBuno, paclumpeHHble 3a cyet gobasnexus niaekca «DCx» (device control, T. e. ynpas-
nexune ycrponcteom) unum «DS» (device status, T. e. cTaTyc ycTpoicTaa), Ha noaotun COOTBETCTBYIOLLUX UM
OuTOB B DanTax cTartyca u ynpasneHus.

activate_FV_DC Ota cBA3aHHas ¢ 6e30nacHOCTLIO NMEpPEMEHHas yKasblBAEeT Ha TO, YTO
AaHHble F-BbIBOAA ABMAIOTCS 0TKA30YCTONYMBLIMU 3HAYeHUsAMU (FV = 0).
OHa MOXeT NPUMEHATLCS ANS NPUHYXOEHUs1 BbIBOAOB F-ycTpoicTea
nepenTn B CKOHOUTYPUPOBAHHLIE UMM BCTPOEHHbIE OTKA30YCTOWYMBLIE
3Ha4YeHus.

FV_activated _DS B cnyyae ycTpoiicTB BBOAA 9Ta NepeMEeHHas yKa3bIBAET CBOUM 3HAYEHHU-
eM «1» Ha TO, YTO NPUIOXKEHME YCTPOMCTBA JOCTaBNAET OTKA30yCTOWYM-
Bble 3Ha4eHus («0») gparieepy FSCP 3/1 ans kaxxaoro 3HaveHns seoaa.
Moackaska: OAnsa Toro, 4tobbl 06pabaTbiBaTh KaXabli BbIBO4 UHAWBK-
AyanbHO K AaHHbIM BBOAA MOTYT ObiTh f00aBneHbl cneuuanbHble yka-
3aTenbHble OUTLI. B criyqae ycTpoiicTs BbIBOAA APSbIK YKa3bIBAET C NO-
MOLLbIO 3HAYEHUA «1» Ha TO, YTO KaXKabli BbIBOA YCTAHOBMIEH B OTKA30Y-
CTONYUBbIE 3HAYEHUS. [ns cny4Yaes COBMELLEHUS YCTPONCTB BBOAA U Bbl-
BOJA, AaHHaA nepeMeHHas (Tun: ABOMYHAA) YKa3biBAeT, C MOMOLLLIO
3Ha4YeHus «1» Ha TO, YTO NPUNOXEHNE YCTPONCTBA AOCTABNAET OTKA30y-
cTonuuBble 3HaYeHus («0») apansepy FSCP 3/1 ana kaxaoro 3HavyeHus
BBOAA, a KaXabill BbIBOA YCTAHOBIIEH B OTKA30yCTOWYUBLIE 3HAYEHUS.

OA_Req_DC MpunoxeHue F-ycTponcTea A0MKHO UCNONb30BATb 3TY, HE CBA3AHHYIO C
6e30nNacHOCTLIO, NEPEMEHHYIO ANS TOFO, YTOObI NOKANbHO YKa3blBaTh HA
nNpUCyTCTBUE 3anpoca Ha noaTeepxaeHue onepatopa (OA_C B F-xoc-
Te), KaK npaBuio, NOCPeACTBOM cBeToauoaa. Peanu3auus 3toi nepe-
MEHHOI siIBNAeTCA He 006A3arenbHbiM ANA F-yCTponcTs.

iPar_EN_DC [aHHasa nepemMeHHas, B cnyyae, eCnm OHa uMeeT 3HadYeHue «1», ykasbl-
BaeT Ha HanuM4ue 3anpoca Ha napametpusauuio (F-yCTpOWCTBO HyXaa-
€TCA B HOBbIX inapameTpax).

iPar_OK_DS JaHHas nepemeHHas, B cny4yae, ecnm oHa UMeeT 3HaveHune «1», ykassbl-
Ba€T Ha TO, YTO F-yCTPONCTBO (E€r0 KOHKPETHOE NPUNOXEeHUe YCTPONCT-
Ba) obnagaer HOBbIMU HA3HAYEHHLIMU 3HAYEHUSMM iNAapaMeTPOB.

Device_Fault_DS C6oM1, pacno3HaHHbIN KOHKPETHLIM NPUMOXKEHWEM YCTPONCTBA.

6.3 OuarHocTuka

6.3.1 NeHepauua curHanusauum 6€3oNacHoOCTH

Bcneacteue BbICTPbIX LIMKIOB OMPOCa NoMb30BaTENbCKON NPOrpaMMbl CKOPOCTb OGHAPYXKEHUA U3MEHe-
HuUi F-gaHHbIx /O u curHatypel CRC2 siBnsieTcsl yaoBNETBOPUTESIbHOM.

B cnyyae kOMMyHUKaLUMOHHbIX OLLMBOK cucteMa cnocobHa BoBpemMs U 6e30nacHbIM Cnocobom pearupo-
BaTh, HaNpumep, cnonb3ysa nHdhopmaumio B 6ante crartyca.

6.3.2 [lnarHocTUKa ypoBHSs 6e3onacHocTu F-ycTponcTBa, Bkntoyas iPar-Server

OnsiToro, yto6bl OTNPABNATL OTYETHLI C UHOPMaLUER 0 AnarHoctuke gpaiisepa F-ycrponcrsa FSCP 3/1
YCTPOWCTBY YENOBEKO-MALLUMHHOIO WHTepdenca, ApanBep nepegaer CBOK MHAOPMAaLMIO NPUIOXKEHMUIO
F-ycTpoinctBa, ucnonb3syowieMy MexaHnambl ctaHgapta CP 3/RTE ans nepegayun gaHHbix [O-KOHTpoOnnepy.
Mcnonb3oBaHue Kaxaoro CTaHAapTHOro cpeactea anarHoctukn CP 3/RTE aBnseTcs BO3MOXHbIM, Npeanoy-
TUTEeNbHEe ANarHoCTUKa-cesi3aHHas-c-kaHanoM. B Tabnuue koguposanus, B none «ChannelErrorTypey (Tun
OuwmbkuKaHana) xpanutca mecto ana FSCP 3/1. B Tabnuue 3 nokasaHbl pa3nuyHble TUMNbl AMarHoCcTu4ec-
Ko mHopmMaLmmu NPoToKonbHOro ypoBHs FSCP 3/1 B F-ycTpoiicTBax.
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Ta6nuya 3— CoobLieHun AUarHocTUkM ypoBHSA Ge30MacHOCTM

LecTHaaUATE PUUHLIN Homep HwarHocTuyeckas MHopmaLua
0x0040 64 HecooTBeTcTBUE agpeca HasHadveHna 6esonacHocTu (F_Dest_Add), cm. 8.1.2
0x0041 65 Agppec HasHaveHusa GesonacHocTn HegedctBuTeneH (F_Dest_Add), cm. 8.1.2
0x0042 66 Appec ncroyHuka 6esonacHocTu He geiicteutened (F_Source_Add), cm. 8.1.2
0x0043 67 Bpems cTopoxeBoro TaiiMepa 6ezonacHocTu pasHo 0 mc (F_WD_Time)
0x0044 68 MapameTp «F_SIL» npesbiwaeT YMB (SIL) KOHKPETHOro NPUNOXEHNA yCTpoiicTBa
0x0045 69 MapameTp F_CRC_Length He COOTBETCTBYET CreHepUpPOBaHHbLIM 3HAYEHUAM
0x0046 70 YcTaHoBrneHa HeBepHas Bepcus F-napamerpa
0x0047 71 C6oit CRC1
0x0048 72 HnarHocTuyeckasn uHgopMaLms, 3aBUcsLLan OT YCTPOMCTBa, CM. PYKOBOACTBO
0x0049 73 Bpems cTopoxeBoro TaiitMepa Ans COXpaHeHUs inapamMeTpa NpeBbILLUEHO
0x004A 74 Bpems cTopoxeBoro TailtMepa ANs BOCCTaHOBMNEHUS inapameTpa NpeBbILLEHO
0x004B 75 [MpoTuBOpeUMBLIE inapameTpel (ownbka iParCRC)
0x004C 76 3apesepBUpPOBaHO: HE UCMOMb3YITe HOMepa, He oLeHUBaliTe HoMepa
0x004D 77 3apesepBUPOBaAHO: HE UCMOMb3YTE HOMEpa, He oLeHUBaliTe HoMepa
0x004E 78 3apesepBUpoOBaHO: HE UCMONb3YTe HOMepa, He oLeHuBaliTe HoMepa
0x004F 79 3apesepBUpOBaHO: HE UCMOMb3YTe HOMepa, He oLeHuBaiiTe HoMepa

F-ycTpoiicTea, ucnonb3ytowme mexaHuam iPar-Server 4ns xpaHeHus 1 U3BneYeHus inapaMeTpoB B pam-
kax F-xocTa unm nogcucTembl, KOTOPOW OH YNPaBnsieT, C NOMOLLbIO AOMOSTHUTENBHBIX Pa3AenbHbIX KOAUPOBOK
MOTyT cO3faBaTb OTYETbl CO CMELManM3npoOBaHHOW AMArHOCTUYECKON MHAOpMaumen. HacTtoatensHo peko-
MeHAYeTcs, B criydae F-yCTpOMCTB, UCNONb30BaTb 3TW TUTMbI B AMArHOCTUYECKUX COODLLEHUsX. TeM He MeEHee,
AnarHoCTuyeckme coobLLeHUs MOTyT TaKkXke NePeHOCUTb UTOTOBYIO MHCPOPMALMIO B HECKONbKUX UHAUBUAYATNb-
HbIX CIy4asx.

MTpnmeyvyaHue — [pon3soauTenb YCTPONCTBA AOMKEH OOBLACHUTL OTOOpaXeHUe Takux UHAUBUAYaNbHBLIX
cnyyaeB Ha onpefeneHHble JuarHocTuieckue coobLLeHns.

7 MNMpoTOKON KOMMYHUKaALMOHHOIO YPOBHA 6e3onacHoOCTH
7.1 ®opmart PDU 6e3onacHoCTH
7.1.1 Crtpykrypa PDU 6e3onacHoCTu

Ha pucyHke 20 nokasaHa CTPyKTypa OAHOr0 eaUMHCTBEHHOro 6noka PDU GesonacHOCTU, CoaepiKaLlero
JaHHble BBOAA/BbIBOAA 0E30NacCHOCTH, a Takke AONONMHUTENbHbIN Koa 6e3onacHocTu. Coobuenne CP 3/RTE
MOXET coaepxaTb Heckonbko PDU Ge3onacHOCTu, HanpuMep, B cny4Yae MoaynbHbix IO yCTPOINCTB C HECKOSb-
KMUMU MOZYNAMM.

ABTOMAaTU3aLusi NPOU3BOACTBA M aBTOMAaTMU3aUMA Npouecca UMEIOT pasnuyHble TPeBoBaHUA K cucTeMe
GesonacHocTu. ABTOMaTMU3aLuUa NPOM3BOACTBA UCMNOMbL3YET KOPOTKME ABOUYHbIE (GUTOBLIE) AaHHbLIe BBOAA/
BbIBOAa 6€30NacHOCTU, kak NnpaBuno, obpabaTbiBaeMble HA O4EHb BbICOKOI CKOPOCTU; a aBTOMAaTM3aumsa npo-
uecca ucnonb3yer Gonee AnNUHHbIE 3HaYeHusa |/O («C nnaBaloLert TOYMKOM»), AN 06paboTku KOTOPbLIX MO-
XKET NoTpeboBaTbCcst HEMHOro OonbLue BpemeHu. MNoatomy FSCP 3/1 npegnaraer aAse pasHbiX ANUHbI 4aHHBIX
BBOAA/BbIBOAA GE30NacHOCTU, KOTOPLIM TpebyeTca 3almTa pasnuyHoOi CNOXHOCTH, YTOObI COOTBETCTBOBATL
TpeboBaHuam YMB3.

Takum obpasom, napameTpusaunein MoryT ObiTb BblOpaHbl 08a 3KCMNyaTauUOHHbIX pexuma: HeGOonb-
woe Konuyectso F-gaHHbix /O agnuHoi Ao 12 okmemoes BMecTe G 24-6uTHbIM CRC2 (3 okTeTa) u F-gaHHble
I/O (npouecca) ao 123 okmemos BmecTe ¢ 32-6utHbiM CRC2 (4 okTeTa).

HononHutensHo, B cymme Tpebyetcs 4 (5) okTeToB, BKntovas GaiT craryca/ynpaeneHusi u 3 (4) okTeta
ansa koga CRC2.

Moapasgens ¢ 7.1.2 no 7.1.6 npegocTasnaoT nogpobHoe onucaHne aneMeHToB cTpykTypbl PDU Geso-
MacHoCTK.

28



FOCT P M3K 61784-3-3— 2016

S - cTaHpgapTHOe coobueHuns, Bknovas PDU 6e3onacHocTun

PucyHok 20 — PDU 6e3onacHoctn ans CPF 3

7.1.2 [OaHHble I/O 6e3onacHOCTU

F-paHHble I/O nepudepuniiHbix F-moaynein 1/O copepxartca B aToil cekumn PDU 6e3onacHocTtu. Kogu-
poBaHve Tuna gaHHbiX COOTBETCTBYeT OfHOMY U3 kogmpoBaHuii CP 3/RTE un onpegeneHo gns BCeil CUCTEMBI
B cTaHpapTe M3K 61158-5-10. B 8.5.2 pekoMeHAylTCA U yCTaHaBNMBAKTCA CTaHO4apTU3UPOBaHHbIE TUMbI
[aHHbIX U CTPYKTYPbl AaHHbIX A1 HECKO/IbKMX CEMEeWCTB yCTPONCTB 6e30MacHOCTH, Taknx Kak yaaneHHsoie 1/O,
CBETOBbl€ 3aBeChbl, fla3epHble CKaHHepbl, NMPUBOAbLI U T.A4.

B cnyuae, korga ucnonb3yeTcsa TONbKO Heb6onbwoe KonnmyecTBo F-gaHHbiX I/O go 12 okTetoB — onuus
24-6utoBoro CRC gonxHa 6biTb BbibpaHa napameTpusayunei.

MoMMMO KOMMNaKTHbIX YCTPOUCTB, MMeTCs Takke MOAY/NbHble YCTpPOACTBa, o6nagawwmne kak F, Tak
M cTaHgapTHbeiMKU 6n1o0kamu /O, a Takke umelwmne nogagpeca (pucyHku 13 u 14). IX ronoBHas crtaHuus
CP 3/RTE (DAP), KOTOpYyl cUMTalOT 4acCcTbio YEpPHOro KaHana, UCNnofb3yeTca ANSA cOrnacoBaHUs CTPYKTYpbl
coobuweHnsa CP 3/RTE c Heckonbkumu PDU 6Ge3onacHOCTM NocpeAcTBOM napameTpusaumu sanycka. OauH
PDU 6e3onacHOCTM COOTBETCTBYET OAHOMY MNOACAOTY. KO/MMYeCcTBO AaHHbIX COOTBETCTBYeT CTaHAapTHOMY
KonuyecTBY AaHHbIX CP 3/RTE MuHyc 4 nnm 5 oKTeTOB COOTBETCTBEHHO. DTO O3HA4aeT, YTO A5 FONOBHOM
cTaHuuu ycTpolicTBa, obnagatwuweii T mogynamu 6e3onacHocTu, TpebyeTca cokpalieHne, paBHoe T, YMHO-
XEeHHOMY Ha 4 nnu 5 oKTeT, COOTBETCTBEHHO.

7.1.3 baiiT ctatyca n ynpasneHusa (Status and Control Byte)

but7 Buto but5 but4 But3 But2 butl ButO
res Veonsnr_d Bur AKTUBMPOBaHbI C6oit C6oit B F-ycTpoiicTee G:Aﬁcggg:glzbl
Bbin MEPEKTIO-  grkazoycTORUMBLIE KOMMYHVKALWM: WD- KOMMYHUKaUMA:  wm F-Mogyne
cOpolueH Harenb 3HaueHus (FV) TaiimayT CRC Clyunncs oTkaz HoDbIe SHAUEH!:
TapameTpos
- cons_nr_R Toggle_ h  FV_activated WD_timeout CE_CRC Device_Fault iPar_OK

PucyHok 21 — BaiiT ctatyca
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BaliT cTatyca, nokasaHHbIi Ha pucyHke 21, cogepxutca B kaxgom PDU 6e3onacHOCTM nogmoayns
CP 3/RTE, nepegaBaemMoM OT YCTPOCTBA KOHTPOJI/IEPY 3TOrO YCTpoicTBa (pucyHok 20).

But 0 ycTtanasnmeaeTcs, korga F-yCcTpoWCTBO (ero TeXHONorMyeckoe BCTPOEHHOe MNporpamMmMHoe obe-
cneveHne) noay4nno HoBble 3HAYEHUA napameTpos.

Mmsa curHana «iPar_OK».

BuT 1 fofkeH ycTaHaBMBaTbCA OnpefeieHHbIM TEXHONOrMYEeCKUM BCTPOEHHbLIM MPorpaMMHbIM 06ec-
neyeHneM yCTPOINCTBa Ha MPOTSHXKEHWUU XOTSA 6bl ABYX (2) M3MEHEeHW NopsAKOBOro HoMepa, ecnin F-ycTpoiicT-
BO/MOAYNb NMMG0 He npefocTaBNseT HUKaKUX KBaM(pKaTopoB curHana, 3aBUCALLMX OT KaHana, v oauH wuin
6onee KaHa/I0B OTKasbiBalOT, MO0 YCTPONCTBO OBHapYXMBaeT APYryl HencnpaBHOCTb. Takoe noBegeHue
no3sonsieT 6onee GbLICTPYH peakuuio B ciyyae cobbiTusi 0TKasa, YeM Npy MCMonb30BaHWKM TalimayTta (nepe-
pbiBa). Vima curHana — «Device_Fault».

But 2 yctaHaBnuBaeTcsi, ecim F-yCTPOMCTBO pacno3HaeT oTka3 F-kOMMyHukauuid, T.e. ecnv nopsag-
KOBbIi HOMEp HeBepeH (06HapyXeHo mnocpeAcTBoM owwnbkm CRC2 B \/2-pexuMe) wam LenocTHOCTb AaH-
HbIX HapylweHa (ownbka CRC). Jta 6utoBas MHGopMaums no3sonseT F-xocTy nogcuntaTb BCe OLIMOOYHbIE
co06LLeHNs B pamkax 3aJaHHOro MpoMexyTka BpeMeHu T ¥ BbI3BaTb CKOHIMryprpoBaHHOe 6Ge3onacHoe
COCTOSIHME CUCTEMbI, €C/N 3HAYEHNe NpeBbILAaeT onpeaeneHHblil npegen (MakcManibHasa yactota ocTarTou-
HbIX oWN60K). IMa curHana — «CE_CRC».

Cm. Takxe 9.5.1.

BuT 3 ycTtaHaBnmBaeTcs, ecnn F-yCTpOMCTBO pacno3HaeT OTka3 F-KOMMyHuKauui, T. . ecnum Bpems
CTOpPOXEeBOro Talimepa B F-ycTpoiicTBe npesbllleHo. Vima curHana — «WD_timeout».

BuTt 4 yctaHaBnuBaeTcs MPOTOKOMbHbIM YpoBHEM FSCP 3/1 BO Bpems 3anycka v B cnyvasx no6bix
KOMMYHMKaLMOHHbIX OWwWn60K (pucyHoK 19 u 7.2). B fononHeHvne K aToMy F-yacTb onpefeneHHoro npuioxe-
HVS1 YCTPOIiCTBa MOXET TakxXe ycTaHaB/nmBaTb 3TOT 6uT. VIMs curHana — «FV_activated».

BuT 5 3TO OCHOBaHHbI Ha ycTpoiicTBe 6UT nepeknoyatens (Toggle Bit), ykasbiBawowuii Ha Tpurrep
yBeNMueHns BUpTyanbHOro nopsakosoro Homepa B F-xocte (Veonsnr_h). Nma curHana — «Toggle_d».

BuT 6 ycTaHaBnnBaeTcs, korga F-ycTpoincTBo 06HY/IMMNO0 CBOIM CHETUMK NOPSiAKOBOro Homepa Veonsnr_d.
Wwmsa curHana — cons_nr_R.

But 7 3ape3sepsupoBaH (res) gnsa 6yaywmx sbinyckos FSCP 3/1.

but7 But6 Buts but4 Bbut3 but2 Butl ButO
res res BuT OTkasoycToiiunsble Vicnonb3osatsb C6pocuTh 3anpoweHo HasHaueHme
nepeko- 3HaueHua (FV) F_WD_Time_2 Vconsnr_d noaTeepxeHue (napameTpos
yarens oxunpawune (BTOPUMYHBIA oneparopom pas36ioknpoBaHo
akTuBauumn cTopoxeBoii Taiimep)
- - Toggle_h  activate_FV Use_T02 R _cons nr  OA_Req iPar_EN

PucyHok 22 — Baiit Ynpasnenus (Control Byte)

BaiiT ynpaBneHus, nokasaHHbI Ha pUCYHke 22, oTnpasnseTca ¢ kaxapiM PDU 6e3onacHoCTM NoAcno-
Ta oT IO KoHTposnepa ycTpoicTey (pUcyHok 20).

But 0 yctaHaBnusBaeTca F-npuioxeHnem B F-XOCTe B C/lyvyae Hanuus 3anpoca napameTrpusauuun
(F-ycTpoWiCTBO HyxaaeTcs B HOBbIX TapameTpax). Mms curHana — «iPar_EN».

BuT 1 ycTaHaBnMBaeTcs gpaiiBepoM F-xocTa, COOTBETCTBYHOLIUM nepemMeHHolt «OA_Reg_S». CurHan
He cBfi3aH C 6e30MacHOCTbI0 U AO/KEH UCMNOAb30BaTbCA F-yCTpOMCTBOM ANA MECTHOW MHAuKauuu 3anpo-
ca ana noaresepxgeHuns onepatopa (OA_C), kak npasuno, nocpeacrsom csetoguoga (9.1). ma curHana -
«OA_Reg».

BuT 2 ycTtaHaBnmBaeTcs, Korga F-xocT ob6HapyxuBaeT KOMMYHUKaLMOHHYO OLNGKY, NM60 C NOMOLLbI0
baiiTa ctatyca, M60 camocTosTeNbHO. Bcnefcteme 3TOrO CHETUMK BUPTYasIbHOrO MOPSAKOBOro Homepa
(Vcopnsnr_d) B F-ycTpolicTBe 6yfeT ycTaHaBnMBaeTca B 3HayeHue «0» (cMm. 7.1.4 n 7.2.5). BuT 2 gonxeH
6bITb CHOBa O6GHY/IEH MOC/e UCHe3HOBEHMSA ownbku. Mocne aToro nocnegosatesnibHas Hymepauus BO30OHOB-
naetca. ima curHana — «R_cons_nr».

BuT 3 ycTaHaBnuBaeTcs, korga apaiisep F-xocTa HacneACTBEHHO MPOMHOPMMPOBAH O TOM, YTO OCYLLECT-
BNSIETCA HaMepeHHbI/i npouecc 06HOBNEHWNS KOMMNOHEHTOB NOMIEBON LUMHLI 6€30MacHOCTU 415 ciyYas «KOHU-
rypUpoBaHNs BO BPEMSI BbIMOTHEHUS» UM «TEXHUYECKOTO OBCMYXUBAHWS CUCTEMbI YCTONUYMBOCTY K COOSIM>.

BuT 4 MOXeT 6bITb YCTAHOBMIEH ANA NPUHYXAEHWSA BbIBOLOB F-yCcTpolicTBa NepeiiT B CKOH(OUTypUpoBaH-
Hble WM BCTPOEHHbIE 0TKA30yCTONYMBbIE 3Ha4YeHns. CM. nogpobHocTn B 6.1. Vma curHana — «activate_FV».
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BuT 5 — 370 OCHOBaHHbI Ha XOCTe 6UT nepeknyaTenb, yKasbiBaLWMIA Ha Tpurrep 4aa npupaweHus
BMPTyanbHOro nopsiikoBoro Homepa B F-yctpoiictee (Vconsnr_d). Mims curHana — «Toggle_h». Cm. nogpo6-
HocTu B 7.1.4. Nma curnana — «Toggle_h».

BuTbl 6 1 7 3ape3epBupoBaHbl (res) ana 6yaywmx seinyckos FSCP 3/1.

Mopackaska: gna Toro, 4to6bl M36exaTb HEeNpPUATHOCTElN C GyaywunMu Bepcuamu ycTpoincts FSCP 3/1,
6UTbl cTatyca u ynpaBneHns Tuna «res» AOJ/HKHbl OblTb YCTAHOB/IEHbl B 3Ha4YeHne «0» 1M NPUeMHUK AO/KEH
MX UTHOPMPOBAaTb.

7.1.4 (BupTyanbHblii) NOPAAKOBbLIA HOMEp

MonyyaTenb Mcnonb3yeT MOPAAKOBbIA HOMEP ANSA TOro, YTo6bl KOHTPONMPOBATb, aKTUBHbI MM eLle
oTnpaBuTeNlb U KOMMYHUKALMWOHHbBIA KaHan unu Het. MNopsAKoBbIA HOMEpP WCNOMb3yeTCA B MexaHu3me nog-
TBEPXAEHUA ONA KOHTPOSSA CKOPOCTMWN MPOXOXAEHUA Mexay oTnpaBuTeneM W nosydyatenem. 3HavyeHue
«0» 3ape3epBMpOBaHO A8 NEPBOro0 MPOroHa W ANAA peakuny Ha KOMMYHUKaLWOHHYH owunbky. B oTtnnune
oT pexuma V1, pexum V2 ucnonb3yeT 24-6MTHbIe CYETUMKM AN NocnefoBaTeNnbHOn Hymepayuu. Takum
06pa3om, MOpsAKOBbI HOMep BbluMcNsAeTCcA B UuMKAMyeckom pexume oT 1. OFF FF FFh, Bo3Bpawasch
Has3af K 1 B KoHLe.

MpumevaHune — lMNogpobHocTn pexmva V1 cv. B [48].

MopsiakoBbIi Homep F-XocTa
(Vconsnr_h) 0 1 2 3 4 5

Toggle_h
(o1 F-xocTa)

Toggle d
(o1 F-yeTpoiicTBa)

MopsiakoBblii Homep F-ycTpoiicTBa 0 1 2 3 4
(Vconsnrd)

PurcyHoK 23 — DyHKUmA GuTta nepeknovarens

Takxke, B oTanyme ot pexuma V1, pexum V2 He nepefaeT NOPsSAKOBbIA HOMep ¢ kKaxabim n3 PDU 6es-
onacHocTh. BMecTo 3aToro oH mcnonb3yeT BUPTYasbHblli NOPSAAKOBbLIA HOMep. OH Ha3blBaeTCA BUPTyasbHbIM
NMOTOMY, YTO €ro HEBO3MOXHO yBuaeTb B PDU 6e3onacHocTn. Takoil NoAxoa UCNnosib3yeT 24-6UTHbIe CHETUUKM,
pa3MelyeHHble B F-xocte (Vconsnr_h) u F-ycTpoiictBe (Vconsnr_d), a Takke 6UT nepeknwuyatens B 6alite
cTtatyca v 6aliTe ynpasieHUsa AN CUHXPOHHOIO NpupaLleHna Hagnexalimx cuetumkos (pucyHok 23). Nposep-
Ka Ha KOPPEKTHOCTb M CUHXPOHHOCTb [BYX HE3ABUCUMbIX CHETUMKOB BbINOMIHAETCA BK/IIOYEHWEM NMOPALKOBbIX
HOMepoB npu BbluucneHun CRC2. 3atem CRC2 nepepaetcs ¢ kaxabim PDU 6e3onacHocTv (PUCYHOK 24).

MepepaBaemas yacTb (BMPTyaslbHOr0) NOPSAKOBOr0 HOMepa cokpallieHa 40 6uTa nepeknoyaTens, KOTopblii
yKka3blBaeT Ha npupatieHme MecTHOro cyeTumka. Cuetymkm B F-xocTe n F-ycTpoiicTBe yBENNUMBAIOTCA MPU KaXA0M
«KpaiiHem» cocTosHMn 6uToB-nepekntoyatenein (0—>1,1—>0). Ha pucyHke 24 nokasaH MexaHU3M ANS CYeTYMKa B
F-ycTpolictBe. CueTumk 06HynsieTcs, korga F-xocr oTnpaenseT R_cons_nr="I B 6aliTe ynpasneHns (cm. 7.1.3).

MexaHn3Mm gna cyeTumka B F-XxocTe COOTBETCTBYET CUETUMKY B F-ycTpoiicTBe. TeM He MeHee, CUEeTUNK 0BHY-
naeTca KaxAblii pas, korga npoucxoaunT owmnbka (BHYTpU WM nocpeAcTBOM baiita cTartyca). OTOT CYETUMK Hasbl-
BaeTca «Vconsnr_h».
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but
nepexsoyarens

[JaHHble F-Bxoga balit ctatyca CRC2

[na F-napamvetpa,
F-A3HHbIX 1O,
craryca/
ynpaBsoLLero
Gaitta uVeonsnr_h

Makc. 12 n3 123

oKTET 1 okter 3 3 4 okTeTa
Vconsnr d
Toggle _h
(6MT S Mpupawetve MopaaKoBbIi
yI'IpaB.I'IFIIOLLteFO Homep(F.
6al7lTa) ycTpoiicTsa)
(He nepepaeTcs) BKAOUNTL Veonsnr_d
R—Cons—nr C6pOC 0.1.. .OFFFFFFh B BbluMcieHne CRC2
(6V|T 2 (cm. noapo6Hoe
ynpaBﬂﬂlOLU'erO paccmoTpeHune Bbl‘—IVICI'IeHVIR)
Gaitra) 3 okTeTa

PucyHok 24 — TMopsakoBbIli HOMep F-ycTpoiicTBa

7.1.5 CurHartypa CRC2

Korpa F-napameTpbl (CBA3b WCTOYHUK-HA3HauyeHue wnm kogosoe wums, YMB, ANWTENbHOCTM CTOpPOXe-
BOr0 TaiiMepa W T. N.) nepegatTtca F-yCcTpoicTBy, Te Xe napameTpbl WCNONb3YHTCA B WAEHTUYHON npoueay-
pe B F-xocre n B F-ycrpcwcTBe/F-MOflyne ans cosgavuss CRC1 curHatypbl M3 ABYX OKTETOB (BepxHuil okTeT = 0)
(CRC1). CM. nHbopmaumio o noctpoeHnn Takoro CRC1 B 8.3.3.2. O1a curHatypa CRC1, F-gaHHble I/O, 6aiiTbl
cTatyca v ynpaBfieHWs M COOTBeTCTBYylOLWMe nopsakosbii Homep (Vconsnr_h wnmn Veonsnr_d) ucnons3ytTcs ans
co3jaHns apyroi 3-okteTHol / 4-okTeTHol curHatypbl CRC2 (CRC2) B F-xocTe (cM. PucyHok 25). CurHatypa CRC1
chopmMupyeT HayanbHOe 3HauveHue Ans BbluncneHns CRC2, nepepatowieecs umkamyeckn. B F-ycTpoiicTBe reHepu-
pyetca nageHTnyHaa CRC curHaTypa v OHW cpaBHuBatoTcA. [ocnefyowme Lukamyeckme nepegayn TpebyoT TONbKO
cpaBHeHus curHaTyp CRC2 (370 MOXET BbINOHATLCA OYEHb ObICTPO).

Nobble n3meHeHus xpaHawmxcs F-napameTpoB f0/MKHbI 6bITb 06HAPYXeHbl 1 AO/HKHbI MPUBOANTL K 6e3onac-
HOMY cocTosiHus F-ycTpolicTBa. MexaHn3Mbl 06GHapYyXeHWsa 3aBUCAT OT UHAMBUAYaANbHON peanusaunn F-ycTpoiicTs
1 He paccMaTpuBaloTCA B HACTOALEM CTaHaapTe.

OnAa nydwero o6HapyXeHusa ownbok, Aaxe Mpu HaM4YMn naeHTUYHbIXx CRC NOSMHOMOB Ha YepHOM KaHane
1 Ha YpOBHe 6e3onacHocTu, BbluncrieHme CRC2 BkaovaeT B cebsi OKTeTbl pUCyHKa 25 B o6paTHOM nopsigke (pucy-
HOK 26). Mo npuymMHam onTumMmM3auun obpaboTkm nopsakosbie Homepa (Vconsnr_h wam Vconsnr_d) ucnonb3ytoTcs
B BbIYMC/IEHMAX C 4 OKTeTamMu, AONONHUTENbHbIN «3aNONHAKLWMNA OKTeT» paBeH «0». 32-6UTHbIA CUETUMK HE PEKO-
MeHAyeTCsA NCNONb30BaTh, TaK Kak 3T0 MOXeT NPUBECTU K HEJOMYCTUMO A/IMTeNbHOMY TeCTUPOBAHUIO0 YCTPOCTB BO
BpeMs npoLecca TeCTUPOBAHUSA U OLLEHKW.

[Onsa Toro, 4To6LI NpefoOTBPaTUTL CUTYaUMto, B KOTOPoi PDU 6e30nNacHOCTU HeceT TOJIbKO 3HavyeHne «0»,
B laHHOM onpejefieHHOM cnyyae fgenaetca ucknodeHne: CRC2 yctaHaBniuBaeTcs B 3HavyeHuMe «1» BMecCTo
3HayeHna «0».
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KonoBoe Ha3BaHne
Y
WD Time

CospfaHue
CRC1

CRC1

HavasbHoe
3HadeHveans
CRC2

2 OKTeTa

F-napameTpbi:
- X onpeaeneHHoe YN NOCTOSAHHOE KO/TIMYECTBO;
- OHM nAeHTu4YHbl B F-ycTpoiictee n F-XocTe.

MopsaakoBbli
HOMep

Vconsnr_d [aHHble F-
BbIXx0oa

MopaaKoBbIii
Homep
(F-ycTpolicTBa)
(He nepepaeTcH)
0,1 ...OFFFFFFh
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but
nepeksyaTtesib

BanT ctatyca CRC2

Ana F-napameTpa,
F-paHHbIX I/O,
ctartyca/
ynpaBAsoLLEro
6aiTa nVconsnr_h

MakcumanbHO 12

3 OKTeTa

MopsfoK OKTETOB Nepefaun

3ano iHAWMiA okTeT

BaliT cTtatyca wm
ynpasnswowunin 6ant

MopsiakoBblii Homep (Vconsnr_h nnu
Vconsnr_d)

MSB OKTeT 2 LSB okteT 0

F-aaHHble BBOAA/BbIBOAA

OKTeT n okteT 0

CRC1

MSB LSB

HavyanbHoe 3HayeHue

1 okTeT 3 n3 4 oKteTa

nnn 123 OKTeTbl

BaliT cTtatyca wm

F-naHHble BBOAA/BbIBOAA N o
A A A ynpasnswwmnin 6anTt

OKTeT N
MopsigkoBblii HOMep (Vconsnr_h wnnn 3anonHawowumii
Vconsnr_d) oKTeT
LSB oKTeT 2 MSB “0”

BbluncneHne

PncyHok 26 — lMoagpo6HocTM Bbluncienns CRC2 (o6paTHblii NOpsaok)
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7.1.6 [ob6aBnsiemble cTaHA4apTHble faHHble 1/0

CrtaHpapTHble fgaHHble |/O moryT 6bITb gob6aBneHbl k PDU 6e3onacHocTu. [na manorabapuTHbIX
F-ycTpoicTB 3TO MOXeT 6biTb AOCTUTHYTO pasmelleHnemM pasfesnbHbiX naeHTUdrKaunin cnotos. F-moaynu B
MOAY/IbHbIX YCTPONCTBAX CMNOCO6GHbI MCMOMb30BaTh 3TOT MexaHn3m B CP 3/RTE no npuynHe mMogenvpoBaHus
nogcnora.

7.2 TMNosepgeHue FSCP ¥1
7.2.1 O6Lme NoNo>KeHns

Aapo ypoBHelt 6e3onacHocTV B F-xocTe n F-ycTpoiicTBe COCTOUT B KaXA0M C/yyae U3 KOHEeYHOro aBTo-
Marta, pexumMbl QPYHKLUOHNPOBaAHNSA KOTOPOro onpefesneHbl guarpamMmamy COCTOAHUA 1 guarpammamun nocne-
poBaTenbHocTel B 7.2.2 1 7.2.3. Ha pucyHke 27 noka3aHa ynpol,eHHas MoAesib KOMMYHUKaLmnii 6e3onacHoc-
Tn. CneunanbHas BpemMeHHas guarpamma B 7.2.5 AeMOHCTpupyeT nocnefcTeusa cb6os curHana obHyneHus
AN cyeTumka nopsigkoBoro Homepa. KoHTponb BpemeHu nepegaun PDU 6e3onacHocTu onucaH B 7.2.6.

Jk3emnnsap gpansepa F-xocta [Opavisep F-yctpoiictBa

KoHeuHblli aBTOMAT KoHeuHbI1 aBTOMaT

| | |
1 PDU BesonacHocTu :
CRC Bawnt BbiBOAHbIE
e 1 ynpas/ieHus JaHHble
« — *
BBOAbIe Baiit cTatyca CRC
JaHHble

PucyHok 27 — KOMMyHMKaLMOHHas CBS3b YPOBHSA 6e30MacHOCTU

7.2.2 [Onarpamma cOCTOsiHUIA F-xocTa

Ha pucyHke 28 nokasaHa guarpamma cocTosiHWiA F-xocTa, a Tabnuua 4 onucbiBaeT COCTOSIHUA, nepe-
X0Abl U BHYTPEHHMe 3/ieMeHTbl F-xocTta. inarpammbl cnegyoT HoTauum UML2. MepexoAbl akTUBUPYOTCA B
c/nlyyae cobbITUA, HanpuMep, NPUHATMA coobLleHns. B cnyyae HECKOIbKMX BO3MOXHbIX MepexofoB TakK Hasbl-
Baemble orpaHnunTenn [ycnosusa] onpefensaioT Kakoh nepexoq 3anycTuTb.

CoctosHua 4, 7 n 10 (Check Device Ack, T. e. noaTBepXAeHWe NPOBEPKN YCTpoOKcTBA) ABNAKTCA Tak
Ha3blBaeMbIMW COCTOAHUSAMU M3MeEHeHUs, cornacHo UML2 6e3 «BHewHero» cobbiTus. CooTBeTCTBYOLWMNE Ne-
pexoabl 3anycKkalTcsa Nocsie OLEeHKN BHYTPEHHUX 3HAYEHUA.

[varpamMmma COCTOUT M3 COCTOSIHWIA AeAaTenbHOCTU U AelicTBuA. CoCcTOoAHUA AeATenbHOCTU o06BefeHbl
NONYXWUPHBIMU IMHUAMMW, COCTOAHNSA AEWCTBUA — TOHKUMU NNHMAMU. COCTOAHNSA AEATENbHOCTM MOTYT 6biThb
npepBaHbl HOBbIMW COGLITUAMMU, HO 3TO HETAKANA COCTOAHWI AeiicTBuii. Cob6bITUS B pamMmKax COCTOAHNA AelicT-
BWSA, Takme Kak, TaimMayTbl, MO/yYEeHHble COOOLLeHUa unm NOATBEPXAEHMA onepaTtopa OTknagbiBawTcA A0
OOCTUXEHNA cneafyowero CoCToAHNA eATeNbHOCTH.
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Configuration ok x=0FFFFFOh OA_Req =0 R_cons_nr =0
Parameterization ok old_x =0 FFFFFOh OA_Req_S=0 iPar OK S=0
Initial values =0 Restart Flost-Timer OA_C_e =0
[xpaHumble cou] T9 1 T1 [He xpaHuMBbI e c6om]
¥\ 3anycko/crevs™

w

n w

after: DelayTime

8 MoAroToBMTL COOGLLEHNE

after: FlostTimeout

C2 MoaroToBuUTh coo6u.\eHm95

when: 0 essage prepared

T2
TJ3 1
when: 0 essage prepared I 11 XpaTk Bpems 3aaepxKu COWAayT;SoO;cTTB:;MeHMO
1 T15 e ) T 112 T10
9 OxunaaTh NoATBEPXKAEHN when:AC arter:
ycTpoiicTea y [Host_ CE_CRC or received [Toggle_d HostTimeout
WD_timeout or x Toggle_h] r when: Ack when: Ack
after: FlostTimeout CE_CRC] received [Toggle.d  received 1
: when: Ack T7 =Toggle_h] e_d- land
received [Toggle_d cons_nr_R =
-Toggle_h and MpoBepuTL NOATBEPXACHNE OxuaaTh noaTEEpKAer R_cons_nr]
[rxx C60u 1 (not T20 cons_nr_R= T1C ycrpoiictea C ycTpoicTsa y
OA_CorOA_C_e)] R_cons_nr]
[Host_CE_CRC nmu T14 T8 when: 0 essage prepared
WD_timeout unn T16 . T3
CE_CR(] A j T5
4 MoprotoButbcoo6u”
P ——— \
CO Mposeputs nu ATBERKACHN | 5MoarotoBnTb coobujenne 1 y
ycTpoiictBa
----- T— K
not faults
T19 e 1 T2
T18 T17 [not faults and OA and OA_C_e] [not faults]

[Flost_CE_CRC nnn WD_timeout unn CE_CRC] T11

PrcyHok 28 — [unarpamma coctosiHuiA F-xocTa

TepMUHbI, UCNOMb3yeMble Ha PUCYHKe 28, onncaHbl HUXeE:

Ha4yasnbHble 3HayeHuA Nio6ble 3HavyeHnsa PDU 6e3onacHOCTM paBHble «Ow;

FlostTimeout F-xocT pacnosHaeT foKanbHbIA TalimayT, oxugas nogrTeepxaeHuns F-ycTtpoicTea,

Host CE_CRC — F-xocT pacno3HaeTt c6oin CRC, aHanuanpys npuHatelii PDU 6e3onacHocTy;

Device_Fault — F-ycTpoicTBO A0M0XNMA0 XOCTYy 06 OTKase; 6ut crtaTtyca = 1;

CE_CRC — F-ycTpoiictBo gonoxuno o CRC cboe F-xocty; but Ctatyca 2 = 1;

OA_C_e — BcnomoraTenbHblii donar, ykasbiBaownii Ha HapacTalwnin ppoHT curHana OA_C
(O—=1);

WD _timeout — F-ycTpoiicTBO 00n0XNMN0 0 c60oe TaimayTa F-XocTy; but CrtaTtyca 3 = 1;

[He c6ou] — Elotauma UML gnsa ycnosua (orpaHnyuutens) ana 3anycka nepexoga. B gaHHowm

cnydyae gaHHasa nepeMeHHas UCTUHHA (1), ecnn He yCTaHOBJ/IEHbI HUKakne u3 cne-
ayouwmnx 6uTos:

- Flost CE_CRC wvnnu

- CE_CRC vnu

- WD_timeout;

OTa nepemeHHas UcTUHHa (1), ecnu nbbIE N3 cnegyowmx 6UTOB OblIN NomMelle-
Hbl B XpaHunuuie:

- Flost CE_CRC wvnnu

- FlostTimeout or

- CE_CRC or

- WD timeout.

[XxpaHuMmble cbou]
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Tabnuya 4 — CocrosHuA u nepexoabl F-xocta

HA3BAHUE COCTOAHUA

OMUCAHUE COCTOAHUA

1 System Start (3anyck cuctemsl)

HavarnbHoe cocTosiHWe ak3eMnnsapa paiieepa F-xocTa Npu NOAKNIOMEHNN NUTa-
Hus. Ecnu cucTeMa cnpoekTupoBaHa Ana XpaHeHna ¢6oeB, To AomKeH BbiTb pea-
nusoBaH nepexog T9. B NnpoTUBHOM Criydae cucTeMa UCHONb3YET TONBLKO NEPEXos
T1

2 Prepare message (logrotoButb
coobujeHue)

MoarotoBka peeynapHozo PDU 6e3onacHocTn ana F-ycTpoicTea

3 Await Device Ack (Oxuaatb
noATBEpPXAEHNE YyCTpoiicTBa)

YpoBeHb Ge3onacHOCTH OXugaeT HOBbIA perynapHeii PDU ot F-ycTpoiicTBa (roa-
TBEpXAEHME)

4 Check Device Ack (lNpoBepuTb
NoATBEpXKAEeHNE YCTPONCTBA)

Mposepka npuHaToro PDU 6esonacHocTu Ha Hanu4ne CRC-ownbkun (Host_CE_
CRC), BKntouasi BUpTyanbHbIi NOPAAKOBEIA HOMEP (X) U Ha BO3MOXHbIEe cOou
F-ycmpolicmea B 6aiiTe ctatyca (WD_timeout, CE_CRC)

5 Prepare message

MogroToBka pezynspHoeo PDU 6esonacHocTu Ana F-ycTpoiicTea

6 Await Device Ack

YpoBeHb 6e3onacHOCTH oxugaeT HOBbI perynsapHelid PDU oT F-ycTpoiictBa (roa-
TBEpXAEHMNE)

7 Check Device Ack

Mposepka npunsitoro PDU GesonacHocTu Ha Hanuune CRC-owmnbku (Host CE_
CRC), Bkntovasi npeablaywmii (old_x) BUpTyanbHbIA NOPSAKOBLIA HOMep (X) U Ha
BO3MOXHble c6ou F-ycmpolicmea B baiite ctatyca (WD_timeout, CE_CRC)

8 Prepare message

MoarotoBka pezynsapHozo PDU 6e3sonacHocTn ansi F-yctpoiictBa (o6paboTka uc-
KNHOHEHWI)

9 Await Device Ack

YpoBeHb 6e30nacHOCTU OXWAAeT HOBLIA HecTaHaapTHbii PDU ot F-ycTpoiicTBa
(nogTBepxAEHUe)

10 Check Device Ack

Mpoeepka npuHaToro PDU GesonacHoctu Ha Hanuune CRC-owmnbku (Host CE_
CRC), Bkniovasa BUpTyanbHbIA NOPSAAKOBLIA HOMEp (X) U Ha BO3MOXHbIe cbou
F-ycmpoticmea B Gaitte ctatyca (WD_timeout, CE_CRC). Mocne Toro kak npouso-
wen cOol, HUKaKOW aBToMaTudeckuini nepesanyck gpyHkuum 6esonacHocTU He pas-
pelleH noka He ByaeT nonyyeH curdan noaTeepxaeHns oneparopa (OA_C)

11 wait delay time (>xgaTb BpemMs
3aJepKKu)

OT0 cocTosiHue Ans Toro, YTobbl n3bexaTtb XpaHeHus cbon TailMayTa B cryyasnx
NepuoMYECKOro OTKIIOYEHUS CUCTEMBI, KOTopoe npueeno bl K HOpMUpPOBaHUIO
3anpoca Ha nogTBepxaeHue onepatopa (operator acknowledge) npu criegytoiem
NOAKITHOMEHUN NUTaHus. PaspelueHo BpeMs 3aaepxku pasHoe 0 mc

[podonxeHue mabnuypi 4

COCTOAHUE

MEPEXOA MCTOUHMUKA

COCTOAHUE

LIENM AOENCTBUE

N 1

2 ucnonb3oBath FV, activate_FV =1, FV_activated_S =1

Toggle_h =1

T2

otnpaBuTe PDU 6e3onacHocTy

T3 3

nepesanycTuTb XoCT-TaMep

T4

old_x =x,

X =x+1,

if x =01000000h

then x =1

Toggle_h = not Toggle_h,

if FV_activated =1 or activate_FV_C =1 or Device_Fault =1
then use FVi, FV_activated_S =1

else use PVi, FV_activated_S =0

if activate_FV_C =1 or Device_Fault =1
then use FVo, activate_FV =1

else use PVo, activate_FV =0
iPar_OK_S =iPar_OK

T5 5

6 otnpaenTe PDU 6e3onacHocTu
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COCTOAHUE COCTOAHUE “
NMEPEXOA NCTOUHMKA LENM HOEVNCTBUE

T6 6 4 nepesanyctuTb XocT-TaiiMmep

T7 6 7 -

T8 7 5 if FV_activated =1 or activate_FV_C =1 or Device_Fault =1
then use FVi, FV_activated_S =1
else use PVi, FV_activated_S =0
if activate_FV_C =1 or Device_Fault =1
then use FVo, activate_FV =1
else use PVo, activate_FV =0
iPar_OK_S =iPar_OK

T9¥ 1 8 use FV, activate_FV =1, FV_activated_S =1,
Toggle_h =1,
R_cons_nr =1,
x =0

T10 3 8 restart host-timer,
store faults,
use FV, activate_FV =1, FV_activated_S =1,
Toggle_h = not Toggle_h,
R_cons_nr =1,
x =0

T11 4 8 store faults,
use FV, activate_FV =1, FV_activated_S =1,
Toggle_h = not Toggle_h,
R_cons_nr =1,
x =0

T12 6 11 use FV, activate_FV =1, FV_activated_S =1,
R_cons_nr =1,
x =0

T13 1 8 store faults,
Toggle_h = not Toggle_h,
restart host-timer

T14 7 8 restart host-timer,
store faults,
use FV, activate_FV =1, FV_activated_S =1,
Toggle_h = not Toggle_h,
R_cons_nr =1,
x =0

T15 8 9 oTtnpaeute PDU 6e3onacHocTn

T16 9 10 nepesanycTuTb XOCT-TauMep

T17 10 5 reset stored faults,

OA_Req_S =0, OA_Req =0, OA_C_e =0,
R_cons_nr =0,

old_x =x,

X =x+1,

if x =01000000h

then x =1

Toggle_h = not Toggle_h,

if FV_activated =1 or activate_FV_C =1 or Device_Fault =1
then use FVi, FV_activated_S =1

else use PVi, FV_activated_S =0

if activate_FV_C =1 or Device_Fault =1
then use FVo, activate_FV =1

else use PVo, activate_FV =0
iPar_OK_S =iPar_OK
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lMpodomxeHue mabnuubi 4

COCTOAHUE
NCTOYHNKA

COCTOAHUE

MEPEXOQ LEMH

JENCTBUE

T18 10 8

store faults,

OA_Req =0, OA_Req_S =0, OA_C_e =0,
use FV, activate_FV =1, FV_activated_S =1,
Toggle_h = not Toggle_h,

R_cons_nr =1,

x =0

T19 10 8

OA_Req_S =1, OA_Req =1,

if OA_C =0

then OA_C_e =1

use FV, activate_FV =1, FV_activated_S =1,
Toggle_h = not Toggle_h,

R_cons_nr =0,

old_x =X,

X =x+1,

if x =01000000h

then x =1

T20 9 8

store faults,

OA_Req =0, OA_Req_S =0, OA_C_e =0,
use FV, activate_FV =1, FV_activated_S =1,
Toggle_h = not Toggle_h,

R_cons_nr =1,

x =0,

restart host-timer

2) Peanuaauus nepexoga T9 3aBUCUT OT KOHLIENLMK NpoekTa 6e30MacHOCTH OnpeeneHHOro NPON3BOANTENS CUCTEMBI.

lpodomxeHue mabnuubi 4

BHYTPEHHUE

ONEMEHTbI ™n

ONMPEAENEHUE

X CueTtyunk

X NpeacTaBnAeT coboi MeCTHbIN NOPAAKOBLIA HOMEp B 3K3eMnNsApe ApaiiBepa
F-xocta. OH He nepepaeTca CBOUM aHanoram B F-ycTpoicTBe, HO CUHXPOHM3NPYETCA
C HUMK nocpeacTBoM 6UTa nepekniovatens B 6aiTe ynpasneHus. JeidcTButensHoe
3Ha4YEHWe CYETUMKA X BKIIOMEHO B BbluucneHne CRC2 u noToMy npoBepsieTcst Ha coou
nepeaaqn. inanasoH 3HadeHnh — 0 ... OFFFFFFh. Bo BpeMa 3anycka aToT cymmupy-
IO CHETYUK ycTaHoBNEH B 3HaYeHne OFFFFFOh n HaunHaeT oTcyer oT Hero. F-xocT
AaeT npupalleHue BUPTYanbHOMY NOPSAKOBOMY HOMepY NOCNE KaXAoro NoATBEPXk-
AEHHOro NPUHATUS COOTBETCTBYIOLLIErO BUPTYanbHOro NopsiAkoBoro Homepa Mogyns
OFFFFFFh F-ycTpoiicTBa 3TOro XocTa, Nponyckas sHavyeHue «0» u npogormkas ¢ «1»

old_x CyeTunk

MpeabiayLlee 3Ha4eHMe TEKYLLIEro MeCTHOro NopsiikoBoro Homepa x. HeobxogMMo xpa-
HUTb NpegblayLiee 3Ha4YeHNe NOPSAKOBOro HoMepa ANsi Toro, YTobbl OTNMYaTh Havanb-
HbIi LMK OT Goree No3gHUX LMKNoB

DelayTime Tailimep

310 BpeMsA 3afepXKKU NpegHasHavYeHo AnA Toro, 4TOObl OXBaATUTL BpeMA
perynupoBaHusa OTKINKO4YEHUA NMTaHUA BO Bceli cucteme. OTBETCTBEHHOCTL MO
onpegeneHnto 3Toro napamMeTpa JNieXUT Ha npounssoguntene XOCTa/CUCTEMBI

host-timer Taiimep

[aHHbI Talilmep NpoBepseT, NpubLIN N BOBPeMs crefyowmii AeAcTBUTeNbHbIM PDU
6e3onacHOCTU, NOCTYMUBLLUKIA OT F-ycTpoiicTBa. MHXeHepHbI MHCTPYMEHT XocTa
OTBETCTBEHEH 3a YCTAHOBMEHNE BPEMEHUN CTOPOXEBOro Tamepa. [uana3oH 3Have-
HUiA — 0 ... 85 535 mc

OA_C_e ®nar

OTa BcnomoratenbHas nepeMeHHas (4BONYHas) rapaHTUpyeT To, 4To 6esonacHoe
COCTOSIHME 3aBeplLuaeTes ToNbKo nocne cMeHbl curHana OA_C ¢ 0—1 (ppoHT). Bes
3TOro MexaHuaMa onepatop Mor 6bl aHHynupoBaTb 6e3onacHele COCTOAHUA Nocpes-
cTBOM 6e3Bo3BpaTHOI akTuBaumu curdana OA_C
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OkoH4YaHne Tabnuuybl 4

BHYTPEHHVE
SNEMEHTbI 7N OMNPEAENEHVE
faults dnarn [o noateepxpgeHua onepatopa (OA_C), B F-xocTe (Tonibko B F-XocTe, He TpebyeTcs
oT F-ycTpolicTBa) TpebyeTcsa NOCTOAHHOE XpaHeHWne cnenyLlmnx c6oes:
- Host_CE_CRC
- HostTimeout
- CE_CRC (6ut cTatyca 2)
-  WD_timeout (6buT cTatyca 3)
CocTtosiHMe B pamkax aTux npepbiBaeMbiX COCTOAHUSAX «AEATEIbHOCTU» XOCT XAET HOBbIX
( ) fesATeNb-  BXOAHbIX AaHHbIX TaKMX Kak TaliMayT wunu noaTsepxaeHuve [34]
HOCTU

CocTosiHMe B pamkax aTux HenpepbiBaeMbIX COCTOSHUIA «AeliCTBUS», COBbITUS, Hanpumep,
JeiictBus  TaliMayT, nofyyeHHoe cooblieHWe UM NOATBEPXKAEHUE onepaTopa OTKNablBaKTCs
[l0 TeX MNop, Noka He HacTYnuT crefylolee cocTosaHNe «aeicTBrA» [34]

7.2.3 [narpaMmma COCTOSIHWIA F-ycTpoiicTBa

Ha pucyHke 29 nokasaHa gmarpamma cocTosiHuiA F-ycTpoiicTBa, a Tabnmua 5 onncbiBaeT COCTOSHNS,
nepexoAbl N BHYTPEHHWEe 3nemMeHThbl. Juarpammel cnenyroT Hotaumm UML2.

WD_timeout =1

Use FVi, Fvo X =OFFFFFOh
FV_activated =1 Toggle_d =0
WD_timeout_count ok_nr_cycles =0

20 3anyck cMCTeMbl  Startuo Test OK
Configuration OK
Parameterization OK
Initial Values =0

R=0 =0 CF_CRC_count =0
cons nr R=
when: System Use_T02_Flag =0
start ok
1T21 —1
[CRC]
21 Oxupatb CoobuieHne X
0 after: F_WD_time
and (use_TO2=0
when: [CRC] - C % TMoprotcents : TO(ZNFI o when: 0 essage
0 essagereceive ToATREpXACKNE " use_T02_Flag=) received
d[Togge_h =1]
T35 T25
T22 lafter: F_WD_time
and use_T02=I
22 MpoBepuTb CO0BLYEHNE [CRC or ﬂ ~ 27 0xupath coobuienne C24 Oxunpaatb coobujerne and
ok, nr, c aner: use_TO2_Flag=0
Lo F, WD time
ycles<2] " _
T36
When: 0 essage
T33 T32 received [Toggle_h>
<Toggle_d]
25 MNposepuTsb cooblieHne
T29 when: Ack -
prepared
T34
@I‘Iposepmrb cooneHmy
T31 [not CRC
[not CRC
and
[not CRC and and
ok_nr_cycles> Toggle_h> T le_h=
—nr_cys <Toggle_d] oggle_h=
=2] Toggle_d]
T23 T30 T26
[nOI CRC] 23 MoAroToBUTH T27

noATBEPXACHME -

PucyHok 29 — [unarpamma coctosiHuin F-ycTpolicTBa

39



FOCT P M3K 61784-3-3—2016

TepMuHbI, UICNOMNb3yemble Ha PUCYHKE 29, OnpeaeneHbl HUXe:

[Toggle_h =Toggle d] — HoTayus UML ycrnoBus (orpaHnynTens) Ans sanycka nepexoaa. B aTom cnyyae aTo o3Hauvaer,

yTo 6UT Toggle_h He naMeHmnn cBoe 3HadeHne («He NepeKmoHeH»);

[Toggle_h ><Toggle_d] — 6uT Toggle_h uameHun cBoe 3Ha4eHUe («NepPEKITIoHEH»);

[CRC] — F-yctpolicTBo pacno3sHaeT cboii CRC (owwimnbka koMMyHUKaLmii W/mnu nopsiaKoBoro Homepa),

F_WD_Time — BpeMsi CTOpOXeBoro TaiiMepa, onpegeneHHoe F-napametpoM «F_WD_Timey;

use_TO2 — CB3 B baiite ynpaBneHus, ykasbiBaloWuii Ha UCMONb30BaHWe BPeMeHWU BCTOMOraTenbHOro
cTropoxeBoro Taimepa F_WD_Time2,

use_TO2_Flag — BcnomorarerbHbli dnar;

Ack — PDU 6e3onacHocTu Ana noaTBepXAeHUA F-ycTpoincTea;

Message received — nioboit HoBbIi NpuHATHIR PDU Ge3onacHocTu; cneayeT urHopuposaTe PDU 6esonacHocTy,

rae Bce 3HayeHus paBHbl 0.

Tabnuuya 5— CocroaHua n nepexoabl F-ycTpoiictBa

HA3BAHUE COCTOAHUA OMUCAHUME COCTOAHUA

20 System Start (3anyck cuctemel) HavanbHoe cocTosiHMe ycTpoicTBa NpU MOAKITIOMEHUU MUTaHUS.
Mpu nogkntoyeHumn nuTaHusa F-ycTpoilcTBO 8bigoda ycTaHaBnuBaeT
3HayeHue «0». Cpasy xe nocne F-napameTpusauun oHO ycTaHaB-
nvBaeT oTKa3oycToilumBbie 3Ha4YeHWA. [pU NoAKITIcHeHUN NUTaHUA
F-ycTpoiicTBO 8600a oTnpaBnseT 3HadyeHue «O». Cpasy xe nocne

F-napameTpu3aLmu oHO OTMNpaBnAeT 3Ha4YeHUA npouecca

21 Await message (Oxugartb coobLyeHne) YpoBeHb 6e3onacHocTu oxugaeT HoBblt PDU oT F-ycTpoiicTBa

22 Check Message ([NpoBepuTb coobLueHne) MpoBepka npuHaToro PDU 6e3onacHocTU Ha Hann4iue CRC-owubku,

BKITHOYasi BUPTyanbHbIA NOPsiAKOBLIA HOMep

23 Prepare Ack ([MoarotoBuTb NogTBEPXKAEHMUE) MogroToBka peaynspHoeo PDU 6e3sonacHoctn ansa F-ycTpoiicTBa

(MopTBepxAEHUE)

24 Await message YpoBeHb 6e3onacHoCTU oxupaeT criepylowmnii perynapHeiin PDU

GesonacHocTH oT F-ycTpoiicTBa

25 Check Message Mpoeepka npuHsiToro PDU 6e3onacHocTu Ha Hanudue CRC-ouwiubku,

BKItOYaA BUPTYaskbHbIA NOPSAKOBLIA HOMEp

26 Prepare Ack MoarotoBka peeynspHozo PDU 6esonacHocTn Ana F-ycTtpoiicTea

(MopTBepxgeHve ¢ Gutamu cboes)

27 Await Message YpoBeHb 6esonacHocTv oxuaaet cnegytowmii PDU 6esonacHocTn

oT F-ycTpoiictBa (06paboTka UCKNOYEHUN)

28 Check Message Mposepka npuHsaToro PDU BesonacHocTu Ha Hanuune CRC-owubKu,

BKITtOM@s BUPTYalbHbiA NOPSAKOBLIA HOMep

COCTOAHUE COCTOAHUE Y
MNEPEXOO NCTOYHMKA LENM OEVNCTBUE
T21 20 21 -
T22 21 22 if R_cons_nr =1
then x=0, cons_nr_R =1
T23 22 23 use PVi, FVo,
FV_activated =1,
CE_CRC =0,
WD_timeout =0,
Toggle_d = Toggle_h,
restart device-timer,
ok_nr_cycles =ok_nr_cycles +1
T24 23 24 send safety PDU
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COCTOAHWME

MEPEXOA NCTOYHUKA

COCTOSIHUE
LEMU

JENCTBUE

T25 24

25

if Toggle_h ><Toggle_d
then
restart device-timer
X=X+1,
if x =01000000h
then x =1,
cons_nr_R =0
if R_cons_nr =1
then x=0, cons_nr_R =1
if use_TO2 =0
then use_TO2_Flag =0

T26 29

23

Use PVi,

Toggle_d = Toggle_h,

if ok_nr_cycles <4

ok_nr_cycle =ok_nr_cycle +1
if ok_nr_cycles <4

then use FVo, FV_activated =1
else use PVo, FV_activated =0
if activate_FV =1

then use FVo

else use PVo

T27 25

23

Use PVi,

Toggle_d = Toggle_h,

if ok_nr_cycles <4

then use FVo, FV_activated =1
else use PVo, FV_activated =0
if activate_FV =1

then use FVo

else use PVo

T28 26

27

Send safety PDU

T29 27

28

if R_cons_nr =1
then x=0, cons_nr_R =1
else x=x+1,

if x =01000000h

then x =1, cons_nr_R =0

T30 28

23

use PVi, FVo, FV_activated =1,
Toggle_d = Toggle_h,

restart device-timer,
ok_nr_cycles =ok_nr_cycles +1

T31 28

26

Toggle_d = Toggle_h,
restart device-timer,
if CRC
then
CE_CRC =1,
CE_CRC_count =1,
ok_nr_cycles =0,
else
ok_nr_cycles =ok_nr_cycles +1,
if CE_CRC_count >0
then
CE_CRC =1,
CE_CRC_count = CE_CRC_count -1,
else CE_CRC =0,
if WD_timeout_count >0
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MpodomxeHue mabnuupl 5

COCTOAHUE

NEPEXOA MCTOUHMKA

COCTOSHUE
LEMN

JENCTBUE

T31 28

26

then

WD_timeout =1,

WD_timeout_count = WD_timeout_count -1
else WD_timeout =0

T32 27

26

Use PVi, FVo, FV_activated =1,
WD_timeout =1,
WD_timeout_count =1,
ok_nr_cycles =0,

restart device timer,

Toggle_d = Toggle_h

T33 22

26

Use PVi, FVo, FV_activated =1,
CE_CRC =1,

CE_CRC_count =1,
WD_timeout =0,

ok_nr_cycles =0,

restart device-timer,

Toggle_d = Toggle_h

T34 25

26

Use PVi, FVo, FV_activated =1,
CE_CRC =1,

CE_CRC_count =1,
ok_nr_cycle =0,

restart device-timer,

Toggle_d = Toggle_h

T35 24

26

Use PVi, FVo, FV_activated =1,
WD_timeout =1,
WD_timeout_count =1,
ok_nr_cycles =0,

restart device timer,

Toggle_d = Toggle_h

T36 24

24

restart device timer with F_WD_Time_2
use_TO2_Flag =1

) Peanusauma nepexona T9 3aBUCUT OT KOHLieNLM

M npoeKTa 6e30nacHOCTH onpeaeneHHOro Npon3BoanuTend CUCTeMbI.

BHYTPEHHWE SNEMEHTbI

T™N

OMNPEAENEHUE

CyeTumnk

X NpefcTaBnsaeT coboi peanbHblit NoKanbHbIW NOPSAKOBLIA HOMEP
B F-ycTpoiicTBe. OH He NepeaaeTca cBOUM aHanoram B F-xocTe, HO
CUHXPOHU3UPYETCA € HUMU NOCPeACTBOM BUTa nepeknioyarens B
GaiiTe ynpaeneHus. 3TO 03HaYaeT, YTO X YBENUYUBAETCH KaXKAbIiA
pas, korga 6uT nepekntodatens B HaiiTe ynpaBneHWs U3MeHsieT
cBoe cocTtosHue ¢ 0—1 unu ¢ 1—0, Beiumncnaa mogyns 0 FF FF
FFh, nponyckas aHa4yeHne «0» 1 npogomkasa ¢ «1». 3Ha4yeHue cyeT-
Yuka x oOHynAeTcs B Criydae, ecrnu yCcTaHoBrneH buT ynpaBneHus
«R_cons_nry, T. e. UMeeT 3Ha4eHue (1). COOTBETCTBYIOLLEE 3HAYEHNE
cYeTYMKa X BKIHOYEHO B BblYucrneHne CRC2 n notoMy npoBepsieT-
cs Ha cbon nepepaqn. AuanasoH 3HadeHuidi O ... 0 FF FF FFh. Bo
BpeMs 3anycka aToT cHETHUK yeTaHoBMNeH B 3HadeHue 0 FF FF FOh
W Ha4MHaEeT OTCYET OT Hero

ok_nr_cycles

CyeTumnk

Bo Bpems 3anycka 1 nocne cbos, F-ycTPONCTBO AOMKHO yCcTaHaB-
nueatb FVo n FV_activated=1 Ha npoTsKeHnn MUHUMYM 3 LIMKNOB.
MofcumntaTh 9TW LUKNLl 0T 1 A0 3 ABNAETCA 3afadveil JaHHOro cyM-
MUPYIOLLIErO CHETUMKA

CE_CRC_count

CyeTumnk

OTOT cyeTUnk obpaTHOro oTcyeTa Ucnonb3yeTcs Ans obecnevyeHns
ycTaHoBku 6uta « CE_CRC» B 6GaliTe cTatyca MUHUMYM Ha 1 LuKn

UNu MakcuMym Ha 2. [nana3oH sHadeHun O -1
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OKOHYaHue Tabnmupl 5

BHYTPEHHWE 3JIEMEHTbI TN OMPEJENEHNE

WD_timeout_count CueTumnk ATOT cUeTunK 06PaTHOrO OTCUETa WCMO/L3YETCs A5 o6ecneveHns
yCTaHoBKM 61Ta «WD_timeout» B 6aiiTe cTaTyca MUHUMYM Ha 1 LK
WM MakcUMym Ha 2. [lnanasoH sHadeHuiti 0 —1

device-timer Taiivep [aHHbIl Talimep npoBepsieT, NOCTyNUA n crepyownii AeicTeu-
TenbHblli PDU 6e3onacHocTn BoBpemsi. PMapameTtp «F WD_Time»
ucnonb3yeTcs ANa onpegeneHns BpeMeHy CTOPOXEBOro Talimepa.
[nanasoH 3HayeHunii 0 ... 65 535 mc

7.2.4 [AwvarpamMmbl nocnegoBaTesibHoOCTel

PvicyHkn 30 — 33 EMOHCTPUPYIOT COOBLLIEHMS B3aMMOZECTBUS F-xocTa 1 F-yCTpoiicTBa, KOTOopbIMM
OHV OBMEHVBAIOTCS B TEUEHUM CTaayM 3amycka. PaccMOTpeHbl Tpy CTaguun: oba napTHepa BO BpeMs 3any-
CKa, F-xocT wwm F-ycTpoiiCTBO BPEMEHHO OTK/IHOYAOT MWTaHVe B TO BPEMSI KaK OfVH U3 HUX MO-MPEXHEMY
ChyHKUMOHMPYET. PUCYHKM copepaT MHChOpMALM0 O COCTOSHUSIX U COOTBETCTBYHOLLMX Nepexodax. Yucna B
KPY)XKax NpPeACTaB/AT COCTOSHIS, Yepe3 KOTOpble MPOXOAAT COOTBETCTBYHOLUME F-XOCT M F-yCTpOIACTBO.

F-Xoct F-YcTpolicteo BbiBOA

PucyHok 30 — Baaumopgelictemne F-xocta / F-ycTpoiicTBa BO Bpemsi 3anycka
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F-Xoct
lNuTaHne OTKIYEHO -> BK/THOYEHO

44

F-YcTpoiicTBO
PYHKUMOHMPOBaHNE

BbiBoA



PVi

F-Xoct

FTOCT P MOK 61784-3-3— 2016

F-YcTpoicTtBO
[UTaHne OTK/IOUEHO -> BK/IHOUYEHO Bbixog
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F-Xoct F-YcTpoiicTBO

PVi ®yHKUMOHMpOBaHWe lNUTaHne OTKMOYEeHO-> BK/IOYEHO BbiBog

PucyHok 33 — B3anmopgeiictBne F-xocTa / F-yCTpoiicTBa BO BPEMS OTKHOUEHNA" BK/IOYEHNS NUTaHKS
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PucyHkn 34 1 35 AEMOHCTPUPYIOT COOOLLEHNST B3aMMOAENCTBUS Mexay F-XOCTOM « F-yCTpoicTBOM,
B TO Bpems kak CRC c60v 06HapyXMBaIOTCA Ha KaXK4ON CTOPOHE B3avMOAENCTBUS.

F-Xoct F-YcTpoiicTtBO

PVo
X=n

PVo
X =98

PVo
X =99

PucyHok 34 — B3aunmopeiictBue F-xocT/ F-ycTpoiicTBO, B TO BpeMsl Kak XocT pacrno3HaeT CRC owwunbky
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F-Xoct F-YcTpoicTBO BbiBop,

PVo

cooin CRC
FVo

Xx=n+1

PVo
X = 376

PVo
x = 377

PucyHok 35 — BaaumogelictBme F-xocT / F-yCcTpoiicTBO, B TO BPEMS Kak YyCTPONCTBO pacrno3HaeT CRC ownbky
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7.2.5 BpemeHHasa gnarpamma gnsi 06HyneHns cuetTymka

Ha pucyHke 36 nokasaHbl nocnefcTeusi c60s F kKOMMyHVKauWii, Npon3oLlweAWwero Ha cueT4mke nopsAKoBoro
HOMepa 1 3aBUCALNX OT HEro 06bEeKTOB. TO/IbKO MO NPOMUCLUIECTBUIO NOA06HOro0 cb6os yctaHasnmeaetcs (=1) 6ut
2 B baiiTe ynpaBneHusa "R_cons_nr" v B pesynbTaTe BbIXOAHbIE 3HA4YeHUA F-yCcTpoiicTBa-BbIBOAA yCTaHaBNMBa-
I0TCA B 3HauyeHne «0», a cHeTUMK NOPsSAKOBOro HoMepa yctaHabnmbaeTcs B «0» (Vconsnr_d). B To xe Bpems
ycTaHaBnuBaeTcs B (1) 6uT 4 «activate_FV» 6aiiTa ynpaBneHusi, Tem cambiM BbliHYXAas F-ycTpolicTBo-BbiBOAA
HacTpouTb CBOe COOGCTBEHHON OTKa30yCTOWYMBOE COCTOSIHME, YTO AenaeTcs BCAKUIA pas, korga aTo COCTOAHMEe
He MOXeT 6blTb LOCTUTHYTO C NOMOLLbI 0ObIYHbIX 3HaYeHN BbiBoga (FV).

PucyHok 36 — BrnmsiHe curHania copoca cyeTuvka

Tem BpemeHeM F-xocT oTnpaBnseTt F-ycTpoiicTBy curHan «OA_Req» B Buge 6uta 1 6aita ynpaBneHus.
OTOT curHan MoxeT OblTb WCMONb30BaH A5 TOro, YToObl ykasaTb MO/b30BaTeNlo0 NOCPEACTBOM CBETOAMO-
Aa (9.1) Ha To, uTO NMpousoLwwna owmnbka n 3anpoleHo noaTeepxaeHne onepatopa (OA_C). Kak Tonbko c6oii
yCTpaHeH, NpUHMMAloTCA crnegyline gecTBms:

- cyeTymk cbpoca BOCCTaHaBMBaeT CBOE 3HayeHue no ymonyanuio (R_cons_nr = 0);

- CYEeTYMK NOPAAKOBOro HOMepa NpoAosXaeT BECTU OTCYET.

Cpa3sy nocne nogreepxgeHuns onepatopa (OA_C = 1) BbINONHATCA cnegyolme 4eicTeus:

- 3anpoc Ha noATBepXAeHue onepatopa BoccTaHas/MBaeT cBOe 3HaveHune no ymonuanuio (OA_Req = 0);

- 3anpoc Ha akTuBaLMi COCTOAHUA OTKa30yCTOWYMBOro BbiBOAA BOCCTaHaB/MBAaeT CBOE 3HayeHue Mo
ymonyaHuio (activate_FV = 0);

- BbIXOJHble 3HAa4YeHNA npoLecca NOABASTCA CHOBa MOC/e TPexX LMKI0B COOOLEHNA.

7.2.6 KOHTpoO/sib BpeMeH 6e30nacHOCTHU

7.2.6.1 HopmanbHOe (PyHKLUWOHMPOBaHWNE

Ha pucyHke 37 nokasaHo, kak F gpaiiBep ncnosb3yeT nexalwne B 0CHoBe KOMMYyHuKauum CP 3/RTE
W Kak onpefensawTcs OTAeNbHble BpemMeHa ANA KOHTponsA. KopoTkue cTpenku osHadawT: B CP 3/RTE
KO-koHTpoNnep oTnpaBnsieT To xe camoe PDU 6e3onacHocTu F-ycTpoiicTBy 60/lee 4acTo, YEM HOBbIiA
PDU 6e3onacHocTu reHepupyeTca F-gpaiiBepoM B pamKax BPeMeHMW Lukna xocTa B F-xocTe (NopsAKOBbIiA
Homep = n+1). B otBeT F-ycTpoiicTBo oTnpaBnseT PDU 6e3onacHocTu (noaTBepxaeHue) tO-koHTponnepy
6onee yacTo, yem F-gpaiiBep B F-ycTpoiicTBe reHepupyeT HOBbI/i PDU 6e30nacHoCTU.
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F-xoct F-BbiBOA, (YCTPOIACTBO)

Bpems uukna wuHbl

MoHutop
BpemMeHu

MoHuTop
BpeMeHHU

PuicyHOK 37 — KOHTPO/Ib BpEMEHM nepesayn CooBLLEHNS As Nepeaayun F-xoct <> F-BbIBOg,

Ha pucyHke 37 nokas3aH KOHTpPONb BpeMeHu B F-xocTe u F-ycTpoiicTBe BbiBoga. Ha pucyHke 38
nokasaH KOHTPONb BpeMeHun B F-ycTpoiicTBe BBOAa U F-XocTe. KOpoTkne CTpesikn Ha pucyHkax npepcras-
nawT PDU FSCP 3/1 ¢ nogTBepPXAEHHbIM Ha AaHHbIi MOMEHT (BUPTyanbHbiM) NOPSAAKOBbIM HOMEPOM, HO,
BEPOSATHO, C pas3/IMYHbIMN 3HAYEHUAMU npoLlecca.

F-BBOZA (YCTPOICTBO) F-xoct

PuricyHok 38 — KOHTpO/b BpeMeHu nepejayn coobLueHns gns nepegayn F-BBog <» F-xoct
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Opyrme BpeMeHHbIE OrpaHUYEHNS] NEPEYUCTIEHBI HUXKE:

3anyck
(CuHxpoHn3sayma)

Ljukn F-npomokona

Yempoticmeo
KOHmMponsa (MOHUMop)
8peMeHu
(CTopoxeBon Tanmep)

KoHnmporib
nopsdkoeo2o HoMmepa

Mosmoperue PDU
6e3onacHocmu

Yempolticmeo
koHmponsa Y6

CUHXpOHM3aLMIo Nocrne 3anycka CUCTeMbI, Apansep F-xocTa HauMHaeT ¢ NoOpsAKOBOro
Homepa «OFFFFFOh». 3atem, F-X0CT yBenumumBaeT BUpTyarsbHbli NOPSAAKOBbLIA HOMEP
nocne Kaxaoro NoATBepPXAeHHOro Nony4YeHus COOTBETCTBYIOLLIEro BUPTYarbHOro no-
psiakoBoro Homepa moayna «0FFFFFFhy» F-ycTporictBa gaHHOro xocra, nponyckas
3Ha4yeHue «0» n npogomxkas ¢ «1». B nocrnegHuit MOMEHT nepes UCTeYEeHEM Bpe-
MeHu KoHTpons F-BBoA/F-BbIBOA OXMAAET coobLLEeHMe, coaepxallee BUPTYanbHbIN
nopsaaKOBbIN HOMEpP, YBENMUYEHHbIA Ha 1. F-BbIBOA NPEeaOCTaBAET OTKa3oyCTonYu-
Bble 3HaveHusa (FVo) nocne Toro, Kak nonyyaeT BUPTyarbHbIA NOPSAAKOBbIM HOMEP
paBHbIA «0».

F-sBoa/F-BbiBOa BO3BpaLaeT PDU 6esonacHocTu F-xoCTy, coaepaliee TOT XKe BUp-
TyanbHbI NOPAAKOBLIA HOMEP (Uukn F-npoTtokona) Ang NoATBEPXAEHUA NPUHATUA
PDU 6Ge3onacHoCTH.

Bpemsa uukna F-xocta He fOMKHO npeBbiwaTh Bpemsa uukna F-npoTokona (HO OHO
MOXET ObITb KOPOYE).

MoctynneHue Ha F-ycTpoincTBO HOBOTO KOoppekTHoro PDU 6e30nacHOCTM B pamKax
BPEMEHM CTOPOXXEBOrO TaMepa KoHTponupyeTtcs. MoaobHas Bepudukaumnsi MOXeT
ObITb BLINOSIHEHA TAK YaCTO, KaK 3T0 HE0OXOAUMO, HO KAK MMHUMYM OAHaXa bl B KOHLE
MHTEepBana BpeMeHu, MpeaHa3HaYeHHOro Ans KOHTpons. Koraa Bpemsi CTOPOXEBOro
TaliMepa UCTEKaeT, CBSA3aHHbIN C HUM Nofy4vaTens nepeknoyaeTca Ha 6esonacHoe
COCTOSIHUE.

Cawmbliin meaneHHbi uukn CP 3/RTE He AOMKEH NMpeBbIWaTh 10/108UHBI BPEMEHU
CTOPOXeBOro TanvmMepa. Bpems umkna F-xocta MOXeT ObITb KOpo4ve, Yem BpeMs
CTOPOXKEBOTO TamMepa.

HoBbiin koppekTHbIn PDU 6e3onacHOCTU XxapakTepusyeTcs (hakToM TOr0, YTO XOTS Obl
BUPTYanbHbIV MOPSAKOBLIA HOMEP Obin yBenuyeH Ha 1 1 4YTo nubo BCA OCTanbHas
yactb PDU 6e30nacHOCTM LEenMKOM He npeTepnena u3amMeHeHun, nubo n3mMeHeHus
He npuBenu Kk cb6osiM. 3TO 03HaYaeT, YTO HEBEPHOE U3MEHEHMEe BUPTYanbHOro
nopsaKkoBoro Homepa npubasneHnem 1 npsiMo pacrnosHaercs nocpeacrsom CRC2.
YT0 B CBOIO OYepeab NpuBedeT K peakuum Ha cOOi.

MosTOpeHue nonHoueHHoro PDU 6e30nacHOCTM B Criy4ae, KOrAa HOBbI KOPPEKTHbIN
PDU 6e3onacHocT He Obln MONy4YeH 3a BPeMsA CTOPOXEBOro Talmepa, He
noafepKuBaeTcs.

Kaxxpoe uckaxkeHHoe coobLueHne (c6oem CRC 1 BUpTYyanbHOro nopsiakoBOro Homepa)
OyaeT noACUNTaHO 38 BPEMEHHON NEPUOA KOHPUTYPMPYEMOTO YCTPONCTBA KOHTPOSIA
YIB (T). OTKa30yCTONYNBbIE 3HAYEHUS YCTaHABMNMBAOTCS KaXkabli pa3, Koraa npou-
30LLno 6onee 0gHOro Takoro ¢6os, T.e. 04HO OBHAPYXEHHOe UCKaKEHHOEe cOoobLLIeHne
MOXET Aonyckatbcs (eapuaHm A). Crniydau, korga uenoin PDU TenerpaMmmbl = «0»
(Hanpumep, Npy 3anycke), He AOIHKHbI YYUTbIBATHCA.

Ha npakTuke MOXeT BbITb NPOAEMOHCTPUPOBAHO, YTO B AENCTBUTENBHOCTM NOACYET
BCErAa OCTAETCA HyNEeBbIM. JTO CYXMT NMPUYMHON ANS ONTUMMU3aLUM CIIOKHOCTH,
npusoasLLen K eapuaHmy B, B kotopom Bpemsi koHTpons YIMB (T) ycraHOBneHo
KaKk DeckoHevHoe. B Takom cny4ae, ynpoLleHHas guarpamma CoCTosiHMI F-xocTa
Ha PUCYHKE 28 [OIHKHA YUNTBIBATLCA TaM, rae nboe nckaxeHHoe obHapyxeHHoe
coobLeHne He oNYyCKaeTCsa U BCeraa BeeT K COCTOAHUI0 6e30nacHOCTH.

Kaxxabiii pa3, korga noaoGHOe ManoBepoATHOE COBbITUE 0BHAPYXKEHHOTO UCKaXKEHHOTO
CO0BLLEeHNA AOMKHO MPON3OWTW BO BPEMSA CABUIa NPOU3BOACTBA UMK ONepaLmm, TO Ha
pone YMNB-ycTporcTBa KOHTpOns (MOHUTOPA) HAa3HAa4YaEeTCs OTBETCTBEHHbIN ONeparop,
KOTOPbIA MOXET AONYCTUTb MHAUKALMIO TAKOTO COBbITUS M NOATBEPAUTL €€. TeM He
MeHee, npu Mobon NOCNeayoLWen NHAMKaUuM B paMkax Toro e CABura, crneayer
npegnonaratb CEPbesHyK NPUYKHY STON MHAMKaUuK, TPebyloLlyio HeMeaneHHOW
NOYNHKU UNKN YCTPaHEHUA.

Peanusauus sapuaHTta A nexut Ha npoussoguTene F-xocta. TeM He MeHee, noa-
pobHasa peanusaumsa He paccMaTpUBaETCA B HACTOALLEM CTaHapTe, paau nonb3abl
WHAWBMAYATbHLIX aAanNTauuii STOr0 BapMaHTa nog onpeaereHHble CUCTEMHbIE CPEAbI.
Yerporicteo koHTpons YIB A0MKHO peanu3oBbIBaTLCS TONbKO B F-xocTe.
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Mepuog BpeMeHN BpemeHHol nepuog T ycTpoiicTea KoHTponsa YMB ABAseTcA NOCTOAHHLIM WU3Me-
ycTpolicTBa psembiM B yacax (h) sHaueHneMm, koTopoe hopmupyeTca w3 sanpolleHHoro YMBE u
KoHTpons (T) annuHbl ckoHdurypuposanHoro CRC (9.5.1). B Ta6nuue 6 ycTaHOBNEHbl BpeMeHa

ycTpolicTBa KoHTpons YMB.

Ta6nuua 6— BpemeHHble nepuoabl T ycTpoiicTBa KoHTponsa YMb

b CRC [JnmHa PDU 6e30nacHocTv BpemenHoli nepuog, (h)
3 24 6uta <16 okTeToB >10
2 24 6uta <16 okTeToB >1
3 32 buta <128 okTeToB >10
3 32 buta <128 okTeToB >1
7.2.6.1 PaclwunpeHHoe BpeMs CTOPOXEBOro TaliMepa no 3anpocy nocsie B3aMMoLeicTBUA € NONb30BaTENIEM

Ona Takux cnyyaeB WCMNONb30BaHUA, KaK «KOHUrypupoBaHue BO BPeMS BbINOHEHWUA» [69] unn
«TexHnyeckoe ob6cnyxumBaHne ycToliumBbIX K C605IM cuctem», TpebyeTcsa onpefeneHHoe Bpemsa 47151 06HOBNEHUA
3aTPOHYTbIX YCTPONCTB. OTO BpemMs O6GHOBMEHUA, KaK NpaBWio, AONblue, YeM 0O6blYHOE OCHOBHOE BpeMs
cTopoxeBoro Talimepa (F_WD_Time), 3afgaHHoe A/ NpuaoxeHus 6e3onacHocTu. Ana Toro 4tobbl n3dexartb
NOoXHble cpabaTbiBaHusA, gpaiiBep F-xocTa MOXeT OAWH pa3 MCNoAb30BaTb BPeEMS BCMNOMOraTeslbHOro
cTopoxeBoro Taimepa (F_WD_Time_2) aons paclwunpeHuss OCHOBHOrO BPEMEHU CTOPOXEBOro Taiimepa Ans
9TUX 3aM/IaHVPOBAHHbIX M KOHTPONIMPYEMbIX COObITUNA, KaK 3TO NOKa3aHo Ha pucyHke 39.

F-XOCT F-BbIBOZ, (YCTPOIACTBO)

MoHuTop
BpEMeH

MonuTop
BpemeHun

MonuTop
BpemMeHu:
F_WD_Time .2

1<
MoHuTop
BPEMEHU
yr
MoHuTOop
BPEMEHU
3

PucyHok 39 — PaclumMpeHHoe BpemMsi CTOPOXEBOro Taimepa o 3anpocy
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7.3 PeaKkuusa B cnyvyae HemcnpaBHOCTU
7.3.1 TloBTOpeHue

LiutaTta: «HencnpaBHOCTb YCTPOMCTBA LUNHbI MPUBOAUT K MOBTOPEHUIO CTapbIX U HEAKTya lbHbIX COO6LLe-
HUI1 6e30MacHOCTM B HEMOAXOASLLEEe BPEMS TaK, UTO noslyyaTeslb MOXET NOABEPrHYTLCSA OMacHOCTU (Hanpumep,
€C/ NPUXOAUT OTYET O 3aKpPbITUKN 3aLUUTHOW ABEPY B TO BPEMS, Kak OHa yxe Oblia OTKpbITa).»

YcTpaHeHue. [JaHHble nepefatoTcs LUMKIMyecku. Takum o6pa3om, HeBepHoe cooblieHune ¢ PDU 6e3onacHo-
CTW BBeZleHHOe OfHaxbl OyJeT cpasy e 3aMeHEeHO Nnpasu/ibHbIM COOOLLEHEeM. Takum 06pa3om, nocneayrowias
BO3MOXKHas 3a/iep>Kka 3KCTPEHHOro 3anpoca MOXeT 6biTb paBHa 04HOMY Nepurofy CTOPOXEBOro Tanmepa.

7.3.2 ToTeps

LmutaTta: «HeucnpaBHOCTb YCTPOWCTBA LWMHbI yaanseT coobuieHne 6e3onacHocTU (Hampumep, 3anpoc
«6e30MacHy0 0CTaHOBKY (DYHKLVOHMPOBAHUA»).»

YcTpaHeHwue: MNoTepsHHas vHgopmMaumn byaeT obHapyxeHa nocpeAcTBOM CTPOroro co6naeHus yee-
JIMYEHUs1 1 aHaim3a NopsiAKoBOro HoMmepa.

7.3.3 BHeceHue

Lutata: «HeucnpaBHOCTb YCTpOICTBa LWKMHbI BHOCUT coobLlieHne 6e3onacHocTu (Hanpumep, OTMeHa
BblAenieHns «6e30nacHON OCTaHOBKN (OYHKLMOHUPOBAHMUS.)».

YcTpaHeHue: Mo npuynHe CTPOro nociefoBaTe/lbHOro MOCTYMEHUs NOPAAKOBOro HOMepa, nosyyaresnb
06HapYXWUT BHECEHHOE COOOLLEHNE.

7.3.4 HeBepHada nocneposatenibHOCTb

LUutata: «HeucnpaBHOCTb YCTPOWCTBA LWMHLI MOAMUUMPYET MNOC/ef0BaTeIbHOCTL COOGLEHNI
6e3onacHocTU. Hanpumep: Mepef vHMuUManusauuvei 6e3onacHoii OCTaHOBKM (DYHKLUOHUPOBAHUS MOXHO
BbIGPaTb 6€30MacHO MOHWXEHHYIO CKOPOCTb. MalunHa Npoao/HKUT paboTy BMECTO TOro, UTOGbI OCTAHOBUTLCS,
Korga nofo6Hble CoO6LIEeHUs nepenyTaHbl.».

YcTpaHeHue: Mo npuynHe CTPOro NocrefoBaTeslbHOro MOCTYNIeHUs NMOpPsSAKOBOrO HOMepa, mosyvartesb
06GHapPYXWUT NMN06YI0 HENPABU/IbHYIO MOCNef0BaTeNbHOCTb.

7.3.5 VckaxeHune gaHHbIX 6e30nacHoOCTH

Liutata: HencnpasHOCTb YCTPONCTBA LUMHBI W KaHa1a nepegadun 3allymaseT coo6LLeHNs 6e30nacHOCTU.».
YcTpaHeHwue: CurHatypa CRC2 o6HapyxuBaeT 3allyM/ieHe AaHHbIX Mexay oTnpasuTenieM 1 nonyvarenem.

PDU 6e3onacHocTu

F-naHuble /0 Baiit ctatyca  (BupTyanbHbiil) CRC2
unu Gaiit MopsiaKoBbIiA
yrnpaeneHust Homep

[na F-gaHHbIx /O |, Gaiita
cTatyca 1 ynpae/neHus,
(BUpTYaUILHOrO)
nopagiKoBoro Homepa 1 F~
napameTpoB

T OKTeT 1 okTeT 3 oKTeTa 3 wwm 4 okTeTa
PucyHok 40 — [laHHble F-napaveTtpa 1 cRC

CurHatypa CRC2 reHepupyeTca ansa F-napameTtpoB (Bkawo4as kogosoe uMms), F-gaHHbix 1/O, Bup-
Tya/lbHOr0 NOPSIAKOBOro HoMepa U 6alita ynpasneHusi/ctatyca (cm. 7.3.5 n pucyHok 40). Kogosoe nms (CBSI3b
NCTOYHVK-Ha3HauyeHne) F-xocTta n F-ycTpolicTBa onpefeneHo BO Bpems CTagmum KOHUrypupoBaHusa npy noMoLLm
NporpaMMHOro MHCTPyMeHTapusa ¥ 3anoMUHaAETCA C COXpPaHeHUeM (He CTUPasiCb NpPU BbIKOYEHNUN).

Mocne wcnpasnenus, F-agpec F-moaynsi/ycTpoiicTBa AO/MKEH ObiTb BOCCTAHOBMEH / MOJOrHaH nepef
BO306HOB/MEHEM AEWCTBUIA, CBA3@HHbIX C 6€30MacHOCTbIO.

7.3.6 3apepxka

UuTtata: «1. O6MeH akcniyaTauMoHHbIMY AaHHbIMW NPEeBbIWaeT BO3MOXHOCTA KOMMYHVKaLVOHHOIO
kaHana. 2. YCTPOWCTBO LUMHbI SBASETCA NPUYMHON neperpyskn, MMUTUPYS HENpaBW/bHble CO0bLweHns 6e30-
MacHOCTW Tak, YTO ycsyra, NpuHagnexatias CoobLWeHN0, 3aAePXMBAETCSA UM OHU He BbIMOJHAOTCA.»
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YcrpaHeHnue:

- NOPAAKOBbLIA HOMEP B AAHHLIX OTNPABUTENSA U B AAHHLIX NOATBEPKAEHUS;

- Bpems CTOpPOXXEBOro TaiMepa Ha COOTBETCTBYIOLLEM nonydaTtene (BpeMsi CTOPOXKEeBOro Tanmepa ana
F-kOMMyHUKaLUuit).

Bpemsa cropoxxeBoro Tanmepa onpeaeneHo B 9.3.3.

7.3.7 Noamena

Liutata: «HeucnpaBHOCTb YCTPOICTBA LUMHLI Bbi3bIBAET CMELUMBAHME COODLLIEHUI, CBA3AHHbIX C 6e30-
NacHOCTbIO, U COOBLLEHUI, HEe CBA3aHHbIX C 6@30NacHOCTbIO.»

YcrpaHeHue: [laHHble NOCTynaloT OT NPABUALHOMO OTNPABUTENSA U HANPABNSAIOTCS NPaBUIILHOMY NOMy-
yarenio (ayTeHTUYHOCTb). AYTEHTUMHOCTbL FapaHTUPyeTCA NOCPEACTBOM BKNoveHus F-napameTpoB BMECTE C
F-appecom (cBa3b F-uctouyHuk-HasHaueHue) B curHatypy CRC2.

MpuHuun 6e3onacHomn agpecaumu:

OBGHapy>xeHue B3auMoCBS3M COOOLLIEHWI, CBA3aHHbIX U HE CBA3aHHbIX ¢ 6e30nacHOCTbIO obecneunBaeTca
3a CYeT TOro, 4YTO CTaHAAPTHOE YCTPOMCTBO He cnocobHo cosgaTte PDU Ge3onacHoCTu ¢ npaBunbHbiM CRC2
U NpaBUNbLHLIM NOPSAAKOBLIM HOMEPOM.

O6GHapy)xeH1e AaHHbIX OT APYroro OTNPaBUTENs UMK ANsa Apyroro nony4varens obecneunBaercs 3a cyet
TOro, uto F-oTnNpasuTens, NpMHaaNeXaLLuin ceAsu F-UCTOYHNK-Ha3Ha4YeHNe (KOQOBOE UMS) ABNAETCH €AUHCTBEH-
HbIM FeHepUpYIOLLMM UMEHHO Takylo cosrnagaiowyio CRC curHatypy, koTopyto oxmaaer F-nony4varens. B 10
e camoe Bpems, nony4yarens npuberaer k CRC curHatype Ansi NpOBEPKN B HEAABHOW (pOPME ayTEHTUUHOCTU
aapeca F-ornpaButens (Tak kak oH 6bin BkntodeH B CRC).

Moabopka F-agpecos B UHAUBUAYATbHBIX YCTPOUCTBAX C COXPAHEHUEM B AONTOBPEMEHHON NAMATU MOXET
ObITb AOCTUTHYTa OAHUM U3 CNEAYIOLLMX METOAOB:

- KOAOBbIN Nepeknioyarerns B Orioke Ans KOA0BOro UMeHU (Hanpumep, agpec F-ycTponcTea manorabapuTHbIX

YCTPOWCTB);

- 0QHOpa30Bas napaMeTpu3aLmsi yCTpomcTBa NOCPEACTBOM NPOrpaMmHoro obecnevenus. Heobxoaumo
npoBepATb agpecyeT nNu 3T0 NporpamMmHoe obecnevyeHne HyxHoe yCTPOMCTBO. 3TO Heobxoaumo
NOBTOPATL MPU 3aMeHe AaHHOro Bnoka;

- MExaHu3Mmbl agpecauuu, HesasucsLme ot agpecauun CPF 3.

Caborax He npeanonaraeTcs.

7.3.8 OTKa3bl NaMATH B KOMMyTaTOpax

Liutarta: «1. OBmeH aKcnnyaTauuoHHbIMM JaHHLIMU NPEBLILLIAET BO3MOXXHOCTU KOMMYHUKALIMOHHOTO Ka-
Hana. 2. YCTPOWCTBO LWUMHbI ABMAETCA NPUYMHOW Neperpy3ku, UMUTUMPYA HenpaBurbHbie COOOLLEHUs TaK, YTO
ycnyra, npuHaanexatias coobLueHuto, 3aAepXXMBAETCA UMM OHU He BbINOSHAETCS.»

CM. pucyHkmn 9 1 10 B Ka4eCTBE NPUMEPOB BO3MOXHbIX CeTel 6e30nacHOCTH Ana cneayowmx coodbpaxe-
HUW. LieHTpankHbie SneMeHTbl 3TUX CeTel — 3TO KOMMYTATOPbI, SIBMISIIOLUECS AOCTAaTOYHO CMOXHLIMU aKTUB-
HbIMW KOMMOHEHTaMM CeTU. Ha HUX MOryT NPOUCXOAUTL pa3nuyHbie c6on. COOOLEHNA MOTYT OTNPAaBMATLCA
no HENPAaBUNbLHOMY Ha3HA4YEHWUIO UMK AAHHbIE COODLLEHMIt MOTyT ObiThb 3aluymneHsl. Bonee Toro, kKoMmyTarop
MOXET MPOAOIMKATL OTMPABNSATL XPAHALWMUECH AAHHbIE CHOBA M CHOBA AaXe, KOraa OTNpaBuUTENb YXXe OTKIIO-
yeH. Tabnuua 7 coaepxuT CNMCOK BO3MOXHbIX CO0EB KOMMYTATOpa U MEPbI MO UX YCTPAHEHUIO, MO3BONSIOLLUE
[OCTUYb OCTaTo4HON 6e30nacHOCTH.

Tabnuya 7— Cpefctea ycTpaHeHns c60eB KOMMYyTaTopoB

Tun c6osa OB6HapyXeHue 1 KOHTPOsb (C MOMOLL|bIO)
3allyMreHHble JaHHble Curnatypa CRC (24 6uTa)
HeBepHoe HasHadeHne KopoBoe ums (2 x 16 6uT)
MoTepsiHHOe coobLeHune BGesonacHocTn MopsapakoBblil HoMep (24 6uTa) U TaiiMayT
Mpony6nuposaHHoe cooblleHne MopspakoBbIit HoMep (24 6uTa)
3aaepxaHHoe coobleHune TaiimayT
PeTpaHcnauua xpaHUMbIX COOBLLEHUIA ¢ MeHee, YeM 3 MopsiakoBbI HOMep (24 6uTa) 6e3 aBTOMaTU4ECKOro
nopsiakosiMu PDU GesonacHocTu B napTuun. F-xocT Gonee He | nepesanycka
noacoeauHeH
PeTpaHcnsauum xpaHuMelx coobluyennii ¢ 3 unn 6onee MopsipkoBbIA HOMep (24 6uTa) U peakuusa Ha cboit
nopsgkossiMu PDU GesonacHocTu B naptuu. F-xocT 6onee He | nocpepcTBoM GaitTa ynpasneHus (pucyHok 36)
noacoenHeH
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Cnepyiowme c6oun nognexar 06Hapy>KEHMIO / KOHTPONIO:

- C6ou F-xocta unn e2o PDU 6e3onacHOCTU HE AOCTUraloT nony4qarens. BMecro aTtoro kommyrarop
nepepaer cooOLUEeHUs CBOEro aBTomaTuyecku Bo3obHosnsowerocs 6ycgepa 6e3 npaBmnbHOIO NOPSAAKOBOrO
HOMepa. F-yCTpoiCcTBO pacnosHaeT cOomn NopsiAkoBOro HOMepPAa U YCTaHABNUBAET OTKA30YCTONUYUBbLIE 3HAYEHUSI.

- EauvHuuHoe coobeHue Bycbepa kommMmyTaTopa peTpaHcnupyetca u Hecet PDU 6e3onacHoCTH ¢ npa-
BUNbHbLIM NOPSAKOBLIM HOMEPOM. ITOT cOoI ByaeT obHapy>keH No NpU4YnHe 24 BUTHOIO NOPSIAKOBOrO HOMEpa
n Toro akta, 4to nepesanyck F-ycrponcrea-seiBoga Tpedyet OA_C = 1 (noaTBEPKAEHME ONeparopa).

- KommyTtartop nepeaaet coobuienus ¢ 6nokamm PDU 6e30nacHOCTM U3 CBOETO aBTOMAaru4eckn Bo3o6-
HoBRsowerocs bydepa ¢ npaBuUrbHbLIMY NMOPSAKOBLIMU HOMEPAMU U Takas NOCNEA0BaTEeNbHOCTL COODLLEHUI
Ha4YMHAETCA B pamMKax BPEMEHU CTOPOXEBOTO Talimepa. 1ot cbon Gyaet oGHapy>eH no npuimHe 24 GUTHOrO
nopsAKOBOro HoMepa u Toro dakra, uto nepesanyck F-ycrpoiicrea-BoiBoga Tpedyer OA_C = 1 (Moareepx-
AeHue Oneparopa).

7.3.9 INpaHMubl CETU U MapLWIPYTU3ATOP

Liutara: «1. O6MeH aKkcnnyaTaumoHHbIMU AaHHLIMU NPEBbILLAET BO3MOXXHOCTU KOMMYHUKALIMOHHOTO Ka-
Hana. 2. YCTPOMCTBO LUUHBI IBASIETCA MPUUYUMHON NEpPErpy3ku, UMUTUPYSI HEMPaBUIbHbIE COODLLEHUA TaK, UTO
ycnyra, npuHagnexaas CooOLIEeHuUIO, 3a1€PXXUBAETCSH UNKU OHU HE BbINOSTHAETCS.»

na ceren CP 3/RTE ¢ mapLupyTusaropamu pucyHok 11 ABNaeTca NPUMEHUMbIM, Kak U COOTBETCTBYIOLLUE
nosicHeHus. NpeanonoxuM, YTo Takaa cucrema ¢ noaceTsamu o6beauHeHa C NOMOLLLIO MapLLPYTU3aTOpOB.
Cneayioupme coobpaxeHus NoKa3biBaloT, YTO eAuHUYHas owunbka He Hanpasut PDU 6e3onacHOCTM k Henpa-
BUINbHOMY F-yCTPONCTBY U HE 3aCTaBUT €ro NepeTn B ONacHOe COCTOSIHUE.

MapLupyTusarop coeauHsiet Ase unmu 6onee noaceTu ¢ NOMOLLBIO YpoBHEW Ha yposHe 3. Kaxxabii F-xocT n
F-yCTpOiCTBO MOXET ObITh CKOH(UIYPUPOBAHO HA UCTNONB30BAHME MAPLLPYTU3ATOPAy BMECTE C HAANEXALLUM
aapecom mapwipytuaropa. MapLupytu3arop ynpasnset IP agpecamu nogcoeamHeHHbIX noaceTei. B tabnuue
8 coaepmMTCA CNMCOK TUNOB COOEB U OrpaHUYeHus Ans PyHKUMOHMPOBAHUSI MApPLLPYTU3aTOpa, HE0OXoAUMbIE
Ans obecneveHnsa 4OCTaTo4HON 6e30nacHOCTU.

Tabnuya 8 — PaHuLbl ceTn 6e30NacHOCTH

Tun cbos MNocneacTeuA ObHapyXeHue 1 KOHTponb
MapLupyTuaaTop AepXUT HEBEPHLIA aapec MapLupyTusatop nonyyaet coobljeHune ans | TaiimayT F-ycTpoiicTBa
F-ycTpoiictBa 3TOro onpeaenexHHoro F-ycrpoiicTaa.

PesynbraT: Uenb He HaiigeHa.

[Opa F-ycTpoiicTBa ¢ uaeHTUYHbIMK agpecamu. | 1) F-yctpoiicTBo noacetn 0 He HaiigeHo B | B cootBeTCTBUM CO

OpuH B nogcetun 0, Apyroii B nogcetu 1. noacetu O; cTaHgaptom CP 3/RTE
OrpaHuyeHne: 2-nopToBblii-MapLupyTuaatop, |[2) F-ycrpoiictBo noagceTu O He focaraemoB
KakK Ha pucyHke 11. nogcetu 1;
3) F-ycTpoiicTBo nogcetn 1 He gocAraeMo B
nogcetu O;
4) F-yctpoiictBO nopcet 1 npaBunbHO B
nogcetu 1
[Opea F-ycTpoicTBO ¢ uaeHTUYHBIMK agpecamu. | 1) F-ycTpoiicTeo noaceTn O He HallfeHo B OpHonopToBkle Map-
OpuH B nogcetun 0, Apyroit B nogceTu 1 noacetu 0; LUpYTU3aTOpPbl HE CO3-
OrpaHnyeHus: MapLupyTusaTop ¢ 04HUM 2) fQybnposaHue agpeca B NoAceTy LatoT rpaHuLsl ceTn
nopTom (Hanpumep, PC, nanrton) (6e3onacHocTH)

7.4 3anyck U KoopauHaLUA U3MEeHEHUN

7.4.1 CranpapTHas npoueaypa sanycka

3anyck F-ycTpoiicte/moayneit ocHoBaH Ha ctaHpapte CP 3/RTE. YposHu 6esonacHoctu B F-xocte u
F-ycTpoiicTBe 3anyckatorca camu no cebe kaxablin pas, koraa kaHansl CP 3/RTE yuknuyeckn B3auMoaencTsyior
apyr ¢ apyrom. MpeablgyLuii BbIMONHEHHbIA 3anac ypoBHer 6e30nacHOCTU BMECTE C UX CrneLuanbHbIMK
F-napamerpamu BCTpanBaeTcs B HOPMarnbHbIA NpoLece KoHdurypauuu u napamerpusagum («KoHTekcT») ana
CP 3/RTE. NMo6oe nosTopeHune AocTaBku F-napameTpos ¢ MAEHTUYHBbIMU 3HAYEHUSIMU BO BPEMSI BbIMOSHEHUSA
[AOIDKHO UTHOPUPOBATLCS; OTKITOHAIOLLMECA 3HAYEeHNUA NpuBeayT kK 6e30NacHOMY COCTOSIHUIO.

MpumeyaHune —IogpobHocTn V1-pexuma cm. B [48].

Ha pucyHke 15 nokasaHbl 6a30Bble KOMMyHUKaLMOHHbIE MexaHu3Mel CP 3/RTE. B M3K 61158-5-10,
M3K 61158-6-10 u [55] npegocTaBneHa nHdopmaumsa 0 nocnegoBaTenbHOCTAX 3anycka |O-koHTponnepa u
ero |O-yCcTpoiicTB, ABMAIOLLMXCA YacTbio F-yCTpoiiCTB.
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7.4.2 Pa3bnokMpoBaHMe Ha3Ha4YeHUs1 TapaMeTpoB

Cnepys coobueHunio anarHoctuku F-ycTpoiicTBa, KOTOPOMY TpebyloTcsl AONONHUTENbHbIE TapamMeTpbl
(cm. 8.2) wnm no BHewHeMmy 3anpocy, F-xocT ycTaHaBnmBaeT 6uT 0 («Pa36/oknpoBaHne HasHauyeHus inapa-
mMeTpoB») B 6aliTe ynpaBneHus ceoero crnegytowero PDU 6esonacHocTu. 3atem F-ycTpoOWCTBO NpUHMMAET,
nocpefcTBomM komaHg «Write-Record» (3anucaTb 3anvcb), TapamMeTpbl OANH HAabop AaHHbLIX 3a APYrUM, W B
KOHLe noATeepxaaeT ux nonyyeHue, yctaHasnmas 6ut 0 («F-ycTpoicTBy 6bl1M HA3HAY€Hbl HOBbIE 3HAYEHUS
TapameTpoB») B 6ailiTe cTaTyca cBoero cnegytouiero PDU 6e3onacHocTu (pucyHok 41).

Pa3bnoknpoBaHue paspelueHo TO/IbKO B Clly4ae OTCYTCTBMA COCTOSHUA ONacHoro npouecca. NepemeHHble
«iPar_EN_C» un «iPar_OK_S», cooTHocsauuecsa ¢ 6utom 0 GaiiTa ctatyca/ynpaBneHns, MoryT npumMeHaTbCs
B KOHTekcTe Proxy-FB-iParameterization, T. e. npokcu-th-6nok-tapametpusayum (8.6.2). OHU He NPUMEHUMbI
B KOHTeKCTe inap-cepeepa (8.6.4). NocneposaTenibHOCTb CUTHANOB Ha PUCYHKe 41 ABNSeTCS NPUMEPOM BO3-
MOXHOTO NMPUMEHeHUS.

PucyHok 41 — Pa36n10okmpoBka F-XOCTOM Ha3HaueHVsi TapameTpoB
8 YHpaBneHme KOMMYHWUKaLNOHHBIM YPOBHEM 6e3onacHoCcTH
8.1 F-napameTtp
8.1.1 TlepeuyeHb

3HauveHua napameTpoB ycTpoiicTB CP 3/RTE B YepHOM KkaHane Ha3HayalTCs B COOTBETCTBMM CO
ctaHgaptom CP 3/RTE, T. e. nocpeacTtBom dpaiinos GSD dhalinoB Ha A3bikax onucaHua GSD (cm. [43] u [47]).
F-napameTpsbl, 4ONOAHUTENbLHO TpebYyOLWMecs AN YPOBHA 6€30NacHOCTU, MOTYT 6bITb 3arpyXeHbl NOCPesCTBOM
HECKOMbKUX anbTepHaTUBHbIX PYHKUNIA napameTpusauuu.

MepeyeHb F-napameTpoB:

- F_S/D_Address «KopoBoe umsa» ANs B3aMMOelicTBUIA OTNpaBuTens u nonydvatens;
- F_WD_Time Bpemsa cTopoxeBoro Taiimepa F-ycTpoiicTBa/mogynsa (no ymonyanuio B dpainne GSD:
MakcumasnbHoe BpeMs 06paboTku F-ycrpolictBa/monyns);

- F WD Time 2 [ONONIHNTeNbHOE BCMoOMOraTtesisHoe Bpemsi CTOPOXeBOro Taimepa F-ycTpoiicTB/MO-
Aynei, cNnpoeKkTUPOBaHHbIX ANA «KOH(UTYPUPOBaHMNA BO BPEMS BbIMOHEHUS» WK
AN «CUCTEM YCTOWUYMBOCTM K COOSIM», YTOObI pacliMpuUTb BPEMSA KOHTPONS B ciyyae
3annaHMpoBaHHbIX OOGHOBNEHWI, OCYLLEeCTBASAEMbIX TO/bKO aBTOPWM30BAHHbLIM MNep-
coHanom (7.2.6.2);

- F_Prm_Flagl +2 OkTeTbl napameTpa, cofepxalwue HEeCKO/IbKO napameTpoB ANA ynpaB/ieHus npo-
unewm;

- F_Check_SeqNr Pexum V2: nopagkoBblii HOMep Ao/MkKeH Bcerga 6biTh YacTblo reHepaumm CRC2;

- F_Check_iPar MpumMeHeHne, 3aBuCALLEEe OT NPOU3BOANUTENSA, A1 TOMOTEHHbIX CUCTEM;

- F_SIL MpoBepka: ckoHUrypupoBaHHbiit ¥YIMB = npumeHeHHomy YTB?

- F_CRC_Length OnnHa CRC2;

- F_Block_ID NaenTndukayma tuna 610ka napameTpos;

- F_Par_Version Homep Bepcumn skcnnyataunoHHoro pexumma F-napaMerpoB/FSCP 3/1;

- F_iPar_CRC 3HauveHue BbluncneHns CRC TapameTpa, nepegaHHoe XoTs 6bl C NOMOLLbIO Py4YHOro

ynpaBneHns ot MHcTpymeHTa CPD nporpaMMHOMY UHCTPYMEHTY;
- F Par CRC Bbluncnenne curHatypoel CRC1 no sBcem F-napametpam.
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8.1.2 F_Source/Destination_Address (kogoBoe nms)

Appeca F-KOMNOHEHTOB KOHTypa ynpaBfieHusi 6e30macHOCTU, Takmx kak F-BBoA, F-XOCT u F-smisog,
OOJ/DKHbI OblTb TOYHO BbIPaXeHbl B pamkax nogcetu. lNogcetn coeAWHeHbl APYr C APYrom MocpeacTBOM
(2-nopTOBbLIX) MapLIPyTM3aTOPOB, KOTOPble ABNAKTCA eCcTecTBeHHbIMU rpaHuuamun ana CP 3/RTE (5.4.2).
NokanbHO Kaxpoe F-ycTpOWCTBO M ero napTHep UMeT CKOH(UIypupoBaHHY CBA3b UCTOYHUK-HA3HAYeHune
Ha KaHane KoMMyHukauuii 6esonacHocTu, («F_Source/Destination_Address» wnu, cokpaweHHo, «F_S/D_
Adress»). 9Ta cBA3b 3aNOMWHAETCA C COXpPaHeHMeM B F-ycTpolicTBax, siBnseTcsa YacTbio Habopa F-napameTpos
W, cneposaTeslbHO, LUMKANYECKNW MpoBepseTcs YpoBHeMm 6GesonacHocTu. [Mapametpbl F_S/D_Address
ABNAKTCA NOTMYECKMMU 0603HAYEHUAMU afpeca, KOTopble MOryT 6biTb CBOOOLHO ¥ TOYHO HasHaueHbl. OHM
npuceBauBatTca agpecam CP 3/RTE Bo Bpemsa koHdurypuposauus (7.3.7). Agpeca 0 n OFFFFh gomxHbl 6bITb
uckn4yeHsl. NMapameTp cocTonT U3 ABYyX YacTeit: «F_Source_Add» u «F_Dest_Add»: kaxgas yacTb ABnseTcs
TUNOM AaHHbIX 6e3 3Haka Unsigned16.

8.1.3 F_WD_Time (Bpems CTOpo>KeBoro F-taiivepa)

JNlokanbHO, Kaxgoe F-ycTpoOiCTBO v ero aHanor B F-xocTe nogfepxvBatoT CKOH(PUTypUpoBaHHOe BpeMs
cTopoxeBoro F-talimepa Ana KaxaoW CBA3NM WCTOYHMK-Ha3HayeHue. ITOT Talimep 3anyckaeTcsi YPOBHEM
6e30MacHOCTM KaxAblii pas, korga oH otnpasnseT PDU 6e30nacHOCTU C HOBbIM NOPSAAKOBbIM HOMEPOM.

O70T napametp F_WD_Time kogupyeTcs cnegytowmnm obpasom: Unsignedl6. BpemeHHas 6a3a: 1 mc.
[vana3oH 3HaueHunin: ot 1 o 65 535.

Mofpo6HOCTU TOro, Kak 3T BpPeMeHHble Nepuodbl CTOPOXEBOro Talmepa MCNOMb3ylTCA npu
onpegeneHun BpeMeHU peakuunm Bceill (hyHKuMM 6e30nacHOCTM M Kak 3TW BpeMeHa peakuum MoryT ObiTb
onpepgeneHsl, cm. B 9.3.3.

MponssoauTens F-ycTpoiicTBa npucBavBaeT 3HayeHue «MNo ymon4daHuio» napamerpa F_WD_Time B
GSD chaiine makcMmManbHOMY BpEMEHMW MOATBEPXKAEHMA ycTpolicTBa (BMY). 3aTem nporpaMMHbIA MUHCTPYMEHT
CMOXeT NpeasioknTb Heobxoaumbin F_WD_Time gnsa 37Ol KOHKPETHOW KOMMYHUKaLWOHHON cBA3n 1:1.

MpumeyaHne — 3areM NPOrpaMMHbIA MHCTPYMEHT CMOXET BbIYMC/IATL CKOPOCTY peakLym doyHKUMM 6e3onacHoc-
T, eCn Bce Apyrue 3HaveHust oCTynHbl. Cm. 9.3.2.
8.1.4 F_WD_Time_2 (BcrnomoraTtesibHOe BpPeMs1 CTOPO>XKeBOro F-talivepa)

370 BCnomoraTe/lbHOe BpeMsi CTOPOXeBOro F-Talimepa MOXeT NpUMeHATLCS MO XenaHuio Ana paclum-
peHus 06bIYHOr0 BpEMEHU CTOPOXeBoOro F-TaiiMepa fo ele oAHOro nepuoga epemenn F_WD_Time_2, Heo6-
XOMMOT0 A5 06HOBNEHUsi F-ycTpoiicTB/Moayneii, kak 3TO NoKasaHo Ha pUCyHKe 42,

CB3: Use TO02 1

Bcoeno 8 I TT T C 1]

F-xocta = e
-------- 4 — —> ] 2 A emeeeeep

F_WD_Time F_WD_Time_2

PucyHok 42 — Schcpekt F_WD_Time_2
MapameTp F_WD_Time_2 kogupyeTcs cnegywwmum obpasom: Unsignedl6. BpemeHHas 6aza: 1 mc.
[vana3oH 3HaueHunin: ot 1 o 65 535.
8.1.5 F_Prm_Flagl (MapameTpbl AN15 ynpaBfieHnUsi ypOBHEM 6e30MacHOCTN)

8.1.5.1 Crtpyktypa F_Prm_Flagl
Moapasgensl 8.1.5.2—8.1.5.5 nogpo6HO onucbiBaloT okTeTbl Napametpa F_Prm_Flagl. OHu o6nagatoT
CTPYKTYpOIi, NOKa3aHHOI Ha pucyHke 43.
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T F_Check_SeqNr
LS F_Check_iPar

L — F_SIL

t T F_CRC_Length
T 3ape3epBupoBaHo: cMm. 7.1.3,
NoACKasku
T 3apesepsuposBaHo: cMm. 7.1.3,
noAcKasku

PucyHok 43 — F_Prm_Flagl

8.1.5.2 F_Check_SeqNr (nocneposatebHblit Homep B CRC2)

OTOT NnapameTp onpefensieT Hafo v BKYaTh NOPSAKOBbIA HOMep B curHatypy CRC2 (CM. puCYHOK 44).
OTOT napameTp pacrnpocTpaHAeTcs Ha F-KOMMOHEHT npu 3anycke.

OH kogupyeTcsa cnegytowumm obpasom: bBut 0 okteTa napameTtpa «F_Prm_Flagl».

Be3 npoBepkn (He NpuAaaBaTh 3HAUYEHUA B peXuUMe
V2; B GSD fomxHO 6bITb ykasaHo «NoCheck»);

MpoBepka (He NpujgaBaTh 3HAUEHUA B pexume V2;
B GSD fonxHo 6biTb ykaszaHo «Check»).

PucyHok 44 — F_Check_SeqNr

8.1.5.3 F_Check_iPar

[ns 06bIYHOro MCMonb30BaHWA 3TOT napameTp AO/KeH Bcerga ObiTb YCTAHOB/IEH B 3HayeHne «0». OH
3ape3epBupoBaH A1 UCMOMb30BaHNs, 3aBUCALLEro OT NPOU3BOAWTENA, B FOMOIEHHbIX cucTemax. STOT napa-
MeTp He CBfi3aH C MexaHW3MOM inap-cepsep.

OH kogupyeTcs crnegytolwmm obpasom: but 1 okteTa napameTpa «F_Prm_Flagl».

HeT npoBepku (B GSD [0/1XHO 6bITh YyKa3zaHo
“NoCheck”),

Mposepka(ucnonb3osaHue, 3asucsiiee ot
nponssoautens”).

PucyHok 45 — F_Check_iPar

8.1.5.4 FSIL (ctagusa YINBb)

FSCP 3/1 pa3pellaeT napansienbHoe yHKLNOHMPOBAHUE KakK KOMMYHUKALMIA, UMELLNX 3HaYeHne 4
6e30nacHoCTU, Tak M CTaHAAPTHbIX KOMMYyHUWKauuii. PasHble hyHKUMM 6e30MacHOCTW, WCMOMb3yHoLne KOM-
MyHMKaUMK, UMellme 3HavyeHne ans 6e30macHOCTU, MOryT HyXAaTbCA B PasHblX YPOBHSAX MOMHOTbI 6e30-
nacHoctn (YMB 1 ... ¥Mb 3). F-ycTpoiicTBa CNOCOGHbLI CpaBHMBaTb CBOW COOGCTBEHHbIA HasHa4YeHHbI YIB 1
CKOHurypvpoBaHHblii YMB (F_SIL). Ecnn oH Bbiwe yem YTB noAcoeAnHeHHOro F-yctpoiicTBa/Moayns, To
ycTaHaB/MBaeTcs OUT cTaTyca «OTka3 yCTpolicTBa» U cpabaTbiBaeT peakuus nepexofa B 6e3onacHoe coc-
TosiHne. CylecTByeT yeTbipe pasHble cTagun: YIb 1 ... YIMBb 3, HetYTB (cM. puCyHOK 46).

OH kogupyeTcs crnegyowmm obpasom: butbl 2 n 3 okteTa napametpa «F_Prm_Flagl».
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0 0 YMNbB 1 (B GSD ponxHo 6bITb ykasaHo “YMb 1")
0 1 - YMB 2 (8 GSD f0/MKHO 6bITh YKasaHo “YMB 2”")
1 0 - YMB 3 (8 GSD f0/mkHO 6bITb Yka3aHo “YIMb 3")
1 1

YMNB otcyTcTBYyeT (B GSD fOMXKHO GbiTb yKa3aHo
«NoSIL»): Hanpumep, B PA ycTpoiicTBax

PucyHok 46 — F_SIL

8.1.5.5 F_CRC_Length (anmHa curHatypel CRC2)
B 3aBvcumocTu OT AnvHbl F-gaHHbix /0 (12 nin 123 okteTa) u ctagumn YMb, Tpebyetca CRC u3 2, 3 unm

4 okTeTOB (CM. pUCyHOK 47). Bo Bpems 3anycka 3TOT napameTp nepefaeTr F-KOMNOHEHTY OXuAaemyro AVHY
curHaTypbl CRC2 B PDU 6e3onacHocTu.

OH KogupyeTcs cnegyrowmm obpasom: 6utbl 4 n 5 okteta napametpa «F_Prm_Flagls.

CRC nognuck B 3 okTeTa (ToNbKo B pexume V2;b
o o GSD A0MXKHO 6bITh yKasaHo “3-Byte-CRC")
CRC noanucb B 2 okTeTa (ToNbkKo B pexume V1 ;B
0 1 GSD ponxHO 6bITb yka3aHo “2-Byte-CRC”)
CRC nognuch B 4 okTeTa (4OMNOMHUTENBHO B
1 (o] pexume V1/V2;b GSD A0/KHO 6bITh yKasaHo “4-
Byte-CRC")
1 1

3apesepsupoBaHo. Cm. 7.1.3, noagckaska

PucyHok 47 — F_CRC_Length

8.1.6 F_Prm_Flag2 (MapameTpbl 415 ynpaB/aeHUss ypoBHeEM 6e30nacHOCTH)
8.1.6.1 Crpyktypa F_Prm_Flag2

Moapasgensl 8.1.6.2—8.1.6.3 nogpobHO onucbiBaldT oKTeTbl napameTtpa F_Prm_Flag2.
OH o6nafaeT CTPYKTYpOIi, NOKa3aHHOW Ha puUcyHke 48.

7 6 5 4 3 2 1 0
T 2 T 3apes3epBupoBaHo: cm. 7.1.3,
noAcKaskm
T T T F_Block_ID
T. T

F Par Version

PucyHok 48 — F_Prm_Flag2

8.1.6.2 F_Block_ID (ugeHTudumkayms tuna napameTpos)

[nsa Toro, 4To6bI BbIAENNTL NapameTpbl Ana 6yayumx pexumos FSCP 3/1, ngentndukauns Tuna napa-
meTpoB «F_Block_ID» kogupyetcs cnegytouwmm obpasom: 6utel 3, 4 n 5 okteta napameTtpa «F_Prm_Flag2»
(cm. pucyHok 49). Mpoeepka F_Block_ID siBnsieTca o6s3aTenbHOl 4151 ypoBHA 6e30MacHOCTy.
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7 6 5 4 3 2 1 0
o o 0 Hetr FJParCRC, HeT F_WD_Time_2
F_iPar_CRC (pucyHok 51)
0 0 1
0 1 0 - F WD_Time_2 (pucyHok 42), Het F_iPar_CRC
0 1 1 - F_WD_Time_2 n F_iPar_CRC
1 0 0 - 3apesepBUpoBaHoO
1 0 1 - 3apesepBupoBaHo
1 1 0 - 3apesepBupoBaHoO
1 1 1 _ 3apesepBupoBaHO

PucyHok 49 — F_Block_ID

8.1.6.3 F_Par_Version (Homep Bepcun Habopa F-napameTpoB)

Llenbio gaHHOro cyetumka Bepcuii ABNSETCA MAEHTUdMKaAUMSA HOBBLIX BEpcuid 3aKcnayaTauuoHHOro
pexuma BHYTPW YpOBHS 6e30MacHOCTW. B cnyyae ecnu 3anpoleHHas Bepcus ypoBHA 6e30nacHOCTU He
coBnajaeT C peasn3oBaHHOW Bepcueld, ToO F-ycTpoincTBO A0/MKHO OTBeyaTb COOOLEeHNEM AMAarHOCTUKM, KO-
TOpoe 3aBUCUT OT ycTpoicTea (cm 6.3.2 n pucyHok 50). MpoBepka noaTBepXAeHUs cooTBeTcTBMS F-napa-
METPOB A0J/IKHA BbINONHATLCA YPOBHEM 6€30MacHOCTU.

7 6 5 4 3 2 1 0
AeiictButensHo gnsa pexuma V1 (B8 GSD f0MXHO
0 0 6bITb yKasaHo “V1-mode”)
AeiicTButensHo gnsa pexuma V2 (B GSD AONXHO
0 1 6bITb yKasaHo "V2-mode")
1 0 - 3apesepBupoBaHo: cM. 7.1.3, noAckasku
1 1 —_ 3apesepBuposBaHo: cm. 7.1.3, nofcKasku

PucyHok 50 — F_Par_Version

8.1.7 F_iPar_CRC (3HayeHue iParCRC gna Bcex TapameTpoB)

Mocne ycnewHoro ceaHca napamerpusauun v BBoJa B 3KCnnyaraumio uHctpymeHtT CPD onpepgesieHHoro
F-ycTpoiictBa BbluncnsieT curHatypy CRC (iPar_CRC) gns Bcex TapamMeTpoB. Kaxaplii pas, korga BblUMCIeHNS
BblAaloT «0», 3HaYeHMe AO/MKHO ObiTb YCTAHOBMEHO paBHbIM «1». 3HayeHVe B LuecTHaAuaTepuyHoM dopmarte
[LOJ/HKHO nepefaBaTtbCs, XOTA Obl C MOMOLLbIO PYYHOT0 YNpaBAeHns, NporpaMmmMHOMY UHCTPYMEHTY 1 Ha3HavaTbCs
nonto 3anucn «F_iPar_CRC».

[aHHbli napameTp nepepaeTcsa F-ycTpoWCTBY BO Bpems 3anycka W CAYXWUT ANS NPOBEPKW Ha HenpoTu-
BOpeuYMBOCTb TapameTpa B F-ycTpoiicTBe. Ero nepefava ocyliecTBnseTcs 0 3anycka O6blYHOW onepauuu
6e3onacHocTu. [aHHblli napaMeTp AO/MKEH ObiTb YCTAHOBNEH B 3HadyeHWe «0», nMoka OoH HaxoauTcs B «FSCP
pexvme TecTupoBaHusa» (8.6.4.5) F-ycTpoiicTBa. B Takom cnyyae F-yCTPOACTBO NpOMyCTUT NPOBEPKY Ha Henpo-
TMBOPEUNBOCTb. Kakaplil pas, korga F-yCTpoicTBO 06HapyXMBaeT HECOOTBETCTBUE Mexay curHaTypoit iPar_CRC,
BbIUMC/IEHHON NOKaNbHO, U 3Ha4veHnem F_iPar_CRC, OHO AO/THKHO YCTAaHOBMTbL OTKa30ycTonumBble 3HayveHme (FV).

[aHHbli napameTp He ob6sasateneH. but 3 F-napameTtpa «F_Prm_Flag2» yka3biBaeT Ha €ro npucyTcrt-
Bne. OH KogmpyeTcs kak: Unsigned32
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8.1.8 F_Par_CRC (CRC1 ansa Bcex F-napameTpoB)

MporpaMMHbI MHCTPYMEHT reHepupyeT aTy curHatypa CRC1 gns scex F-napameTtpoB. HauyanbHoe 3Ha-
yeHue ana CRC1 pasHo 0. MNogpo6HoCTM 0 nopsake F-napameTpoB A/ UCMNOMb30BaHUA B reHepauumn cur-
HaTypbl CRC1 cm. B 8.3.3.2. Vicnonb3yeTcs Takol xe 16-6uTHbli CRC nonuHom (14EABh). CRC1 saBnseTcs
HayasibHbIM 3HayeHueMm ANna unknuyeckoro pacyeta CRC2.

Cnegywouine npasuna NpUMeHUMbl 418 pasHbiX nonnHomos CRC2:

- B cnyyae 24 6utHoro nonvHoma CRC (15D6DCBh) HauanbHoe 3HauyeHue AnsA BbluncieHuii CRC2
paBHO «OOXxXxx», rge Xxxxx=CRC1.

- B cnyuyae 32 6utHoro nonmHoma CRC (\F4AACFB13h) HauanbHoe 3HaueHue ans BbluncneHuii CRC2
paBHO «OOO00Oxxxx», rae xxxx=CRC1.

OH koaupyeTcsa kak: Unsigned16.
8.1.9 CTpyKTypa o6bekTa 3anmcu gaHHbix (record data object) F-napameTpa

F-napameTpel

F Prm-Block Bo3moxeH ¢ CP
31 NCP 3/2, He
3aronoBOK KOHKPETHOIO
cTpoiicTea BO3MOXEH C
y npodomnsamn ¢ CP
3/4 Mo CP 3/6
F Parameter F_Prm_Flagl Unsigned8
F_Prm_Flag2 Unsigned8
F Source Add Unsigned16
F Dest Add Unsigned16
F WD Time Unsigned16
F WD Time 2 Unsigned16
JononHurtensHo
10 F iPar CRC
n
[JononHntensHo 1 Unsigned32
13
14 F Par CRC

Unsigned16
End F Prm-Block 15

PucyHok 51 — F-napamveTp

Ha pucyHke 51 nokasaHa CTpykTypa 6510ka F-napamMeTpoB B 06beKTe 3anucu gaHHbIX. YnopsagoumBaHue
OKTETOB BbIMO/IHAETCA B COOTBETCTBUM cO cTaHgapTtom CP 3/RTE. Cnegywouwee npuMeHseTca K MOAY/IbHbIM
F-ycTpoiictBam: Ans kaxgoro F-nogmoaynsi B KOHTEKCTHOe coobuieHne BBoautca F_Parameter-BnoK (pucy-
Hok 13). MpucBoeHne noamoayns F-ycTpolicTBY NPoOMCX0AWUT B BbIGPAHHOM HOMepe nogcnoTa.

8.1.10 [donsa F-paHHbIX
Cwm. 7.1.6.
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8.2 1Mapametp u iPar_CRC

F-ycTpoiicTBa Bce valle o6ecneunBalTcs MHTENEeKTyabHbIMWU (DYHKLMSIMU, KOTOpble TPebyoT HasHa-
YeHUs1 HEOTPAHUYEHHbIX MHAMBUAYa/bHbIX 3HAYEHU NapaMeTpoB F-ycTpoiicTBa. 3Tu, cBsA3aHHble ¢ 6e3onac-
HOCTbIO, MapameTpbl MMEHYIOTCS TapameTpamu. B yacTHOCTW, B Cnydae 3ameHbl YCTPOACTBa LenecoobpasHo
3arpysuTb 3T napameTpbl MPAMO Yepes LWWHY CTaHAapTHbIM nyTeM. DTV 3anncy napameTpoBs, Kak npasuso,
BbIXOAAT 3a pamMku AvanasoHa AaHHbIX napameTpusanumn, 0CHOBaHHOro Ha GSD (HEeCKONbKO Nna3epHbIX CKaH-
HepoB ¢, Npnban3nNTeNbLHO, 1 KB Ha 30HY 3awWnTbl MOTYT nNpuBecTh K o6wmum 90 kKB 1 6051ee) 1 No3ToMy JaHHas
cneundmkaunsa FSCP 3/1 npegocTtaBnseT fONONHUTENbHbIE MEXaHU3MbI.

Fla pucyHke 52 nokasaH BapuaHT CTPyKTypu3auum 60MbLIOro yncna tapameTpoB Ans ueneli 3arpysku
N cKaunBaHusl. AGCOMIOTHLIM BEPXHWIA Npegen ANs TapaMeTpoB 3TO 222-1 OKTETOB; HWXHWIA npegen 310 4
okTeTa. Takum o6pasom, Kaxablii pas, korga obuas cymma npesbiiaeT 240 okteToB, ans CP 3/1 TpebyeTtcs
cermMeHTauus, Kak 3To nokasaHo Ha pucyHke 52. Ana CP 3/RTE cermeHTaumsi He TpebyeTcs.

CurHatypa CRC («iPar_CRC») fo/mKHa BbIYNCNATLCA 4719 BCeX TapaMeTpoB (PUCYHOK 52) npy nomoLum
no6oro noaxogswero CRC nonvMHoMa, 3anofiHATb 4-0KTeTHbI iPar_CRC B wecTHaguatepuyHom dopmaTe 1
oTobpaxatbcs Ha CPD-UHcTpymeHTe. Kaxapblil pas, Korga BbluMcieHus BblgatloT «0», 4O/MKHO ObITb YCTAHOBNEHO
3HayeHne «1». BknwoyeHne 3HaveHus iPar_CRC B TapaMeTpbl, Kak 3TO NOKa3aHO Ha pUCyHke 52, ABnseTcs He
o6s13aTenbHbIM. Mpn ncnonb3oBaHne 32-6utHoro CRC nonuHoma gns npoconnsa FSCP 3/1 He TpebyeTcsa HMKaKoro
BbIUMC/IEHNA [OCTATOYHOM YaCTOTbl BO3SHUKHOBEHMS OCTATOYHbIX OLWNGOK 4718 NOATBEPXKAEHNUS 6e30nacHOCTY.

Csa3b F_source/destination (kogoBoe MMS) NO3BOASET NPOBEPATb [OCTaBKy CKOH(UIypupoBaHHOMY
nonyyarento. BkioyeHne TapameTpoB, Kak 3TO nokKa3aHo Ha pucyHke 52 He o6a3aTesibHO.

DyHKUMNM naeHTUmKaLmMm 1 TeXHnYeckoro obcnyxmusanHusa (HTO) sBnstoTcs o6s3aTesibHbIMK ANS BCEX
ycTpoiictB CPF 3. OHv npefocTaB/sAoT KoAbl, MAEHTU(ULMPYIOLLME TUM 1 BEPCUI0 OnpeAesieHHoro ycTpoiictea/
mMoayns. BknoueHne nogo6Hol nHpopmaumm B Habop TapameTpoB MOXET 6biTb UCMONb30BAHO AN1A NPOBEp-
KN MOATBEPXAEHVS COOTBETCTBMSI 3aMEHSIIOLLEro YCTpoicTBa, obnajatoliero cBoMMyu cob6CcTBeHHbIMM HTO
yHKUMSAMK. BkntoyeHve B TapameTpbl, Kak 3TO NokasaHo Ha pucyHke 52, He obssatenbHo. MNpowussoguTenu
yCTpOACTBA MOTYT UCMO/b30BaTh CBOM COOGCTBEHHbIE KOAVMPOBKM.

OnnHa 6no0ka TapaMeTpoB MOXET NPUroauTbesa 419 3eKTUBHON opraHM3alnm NpoLeccoB 3arpyski u
CKaumBaHus, OCyLLEeCTBASEMbIX B yCTPONCTBaxX. Bk/oUeHne B TapaMeTpbl, Kak 3TO NnokasaHo Ha pucyHke 52,
He ob6sa3aTenbHO.

iPar_CRC - CRC B cymme 13 4 OKTeTOB
(AONONHUTENBHO) MepepaBaemblii cermeHT 1

F_Source/Dest_Add (gononHuTeNbHO)
NTO cyHKUMM (ONONHNENBHO) Y CermeHnT 1

AnvHa B okTeTax (4ONONHUTENbHO)

MepefaBaemblii CErMeHT 2

TapameTp (Makcumym 222-1 okTeToB)
> CermeHT 2

*) CermeHTaums ¢ npocunamun CP 3/1 n I'Iepe,anaeMbm CerMeHT n
CP 3/2, xorga obuijee 4ncno okteT >~ CerMeHT n

npesBbiwaet 240. B cnyvyae npoduneit c

CP 3/4 no CP 3/6 cermeHTauunsa

OTCYTCTBYET.

PucyHok 52 — Bbnok TapameTpos

MoApo6HOCTU TOro, Kak paboTaTb C HECKO/IbKAMW CerMeHTamu TapameTpa, cM. B 8.6.
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8.3 MapameTtpusaumsa 6e3onacHoOCTU
8.3.1 Lenu

FSCP 3/1 npeagocrasnsieT «MacwtabupyemMble» MeToabl Ana obecneveHus F-yctpoicte F u inapa-
MeTpamu, TaK Kak B MPOM3BOACTBEHHbIX M 0OpabaTkiBaloLWLmMX OTPAcnsaxX NoneBble YyCTPOWCTBA NPUMEHSIETCA
no-pasHomMy. OgHOI U3 OCHOBHbIX LiENei ABnsAeTcs NnogaepxaHue B ctabunbHOM COCTOSIHUM HEOOMbLLIOTO Ha-
6opa F-napameTpoB (KOMMYHMKALMOHHbIN YPOBEHb) Ha BCeX F-yCTpolicTBax U NpeaocTaBneHne nHTepdencos
Ang inapameTpusauumn, 4To NO3BOAUT MUHUMU3UPOBATb 3aBUCUMOCTb MEXAY CUCTEMOW M NPou3BOAUTENEM
YCTPOICTBA U, TEM CaMbIM, YETKO Pa3fennuTb OTBETCTBEHHOCTMU.

BoamoxxHocCTb ucnonb3oeaHus MNMpokeu-dbnoka (Proxy-FB) anga inapametpusauun onpegeneHa ¢ caMmoro
Hayana B FSCP 3/1. Mpokcu-®6nok 6asmpyerca Ha pekoMeHaaumsax u3 [49] u OTBETCTBEHHOCTb 3@ HEro0 Ha
cebs 6epet npoussoauTens F-ycrpoiicTea. KoHuenuums MNpokcu-dbnoka onucana B 8.6.2.

Ons HebonbLIOro Yucna inapameTpoB, HaNnpuMmep, Ana Moaynen Beoda yaaneHHoro 1/O, koHuenuus
Mpokcu-®onoka nogpasyMeBaeT CrMLLKOM MHOTO FTIOTMCTUYECKUX U3AEMKEK, U MOITOMY B HACTOSILLEM CTaHAapTe
onpeaeneH CTaHaapTU3POBaHHbI MNpokcu-donok, «ilfap-cepeep». B otnuune ot MNpokcu-e6noka nponssoam-
Tenb F-xocra/cucteMbl 6epeT Ha cebst OTBETCTBEHHOCTL 3a inap-CepBep M NPefoCTaBnsAET 9T0 CBOMCTBO nNMbo
BKIIOYEHHbIM B BUONMOTEKY CTaHAAPTHOrO PyHKLMOHANbLHOro 6roka, Nubo B kKayecTBe BCTPOEHHOW (DYHKLIUK.
KoHuenuusa inap-cepsepa onucaHa B 8.6.4.

HeGonbLuoi Habop naeHTUYHbIX F-napaMeTpoB, npoxoas yepes Bce pasnuuHble F-ycTpoiicTBa, nepe-
[laeTca NPOrpaMMHOMY MHCTPYMEHTY, OTBEYAIOLLEMY 38 KOHUrypaLmio CETH, CBA3aHHON ¢ 6€30nacHOCThIO,
nocpeactsom GSD (obLuee onucaHne ctaHuum) u Takum oo6pa3oM NpeaoCcTaBnsAeT NOCTOSAHHBIA U HE CIIOXHbINA
nonb30BaTenbLCckuil HTepdeiic. bonee Toro, oH npegoTepallaeT HeobxoauMocTb Bibopa Bepcuun GSD u cBsi-
3aHHbIE C ATUM YCUNUS NO 0A00PEHNIO 3TOW BEPCUM KOHMUIYPALIMOHHOM YaCTbIO CETH.

Mocne npoBeaeHuss HacCTpPoWku F-napaMeTpoB, KOTOpasi OCYLLECTBIISIETCA BO BPeMS KOH(UIrypupoBaHus
CeTu, COCTaBNAETCA 3anuck F-napamerpa u nomeLaeTcs Ha xpaHeHue B F-xoct/IO-koHTponnep Ans 3anycka CeTu.

F-napametp «F_lO_StructureDescCRC» ucnonb3syercs ans obecneyeHnss KOPPEKTHOrO MCNosb30Ba-
HUA F-nporpammon nonb3osatens CTPyKTypbl F-AaHHbIX I/O U TUNbI AaHHBLIX U NO3ITOMY OH HE nepeaaeTcs
F-ycTponctsy npu 3anycke.

8.3.2 PacwupeHus 6esonacHoctu GSDL n GSDML

8.3.2.1 PacwupeHuna GSDL

FSCP 3/1 nopaepxuBaet yCTpoOMCTBA, OPUEHTUPOBAHHBLIE HA (PU3NYECKUIN UKW BUPTYasbHbIA MOAYNb.
MoaTomy cneundmkaums A3bik o6Lero onucanuns ctaHuumn (GSDL) [43] (em. Take UCO 15745-3) onpeaenser
KNIOYEBLIE CIIOBA ANS CTPYKTYPUPOBaHUA UM uaeHTudmkaumm uuchopmaumio 6noka F-napamerpos F-moayneit,
nokasaHHbIX Ha pUcyHke 51. BoamoxkHas BbIOOpKA 3Ha4YeHui F-napameTpoB cogepxutca B ¢avine obwero
onucanuna craHuum (GSD), accoummpoBaHHOro ¢ F-BeOMbIM YCTPOIWCTBOM, ANSA KOTOPOro CNpOeKTUPOBaH
F-moaynb. Onpeaenexbl cneayoLime Knovesblie cnosa us tabnuubl 9.

Tabnwnuya 9 — Knovyessle cnoBa GSDL gnsa F-napameTpos u cTpykTyp F-1/0

Krioyesoe crioso GSDL OnucaHue

F_Ext_Module_Prm_Data_Len MapameTp, accouMUpoBaHHLIN C STUM KMIOYEBBLIM CMOBOM, YKasbiBaeT Ha
obuyyto aAnuHy F_Prm-Bnoka, nokasaHHOro Ha pucyHke 51, kotopas cocraB-
NSeT, Kak npasuno, 14 unu 18 oktetos, B 3aBucumocTu ot F_iPar_CRC

F_Ext_Module_Prm_Data_Const (offset) | Mpu nomolu napameTpa, accoUuMpoBaHHOrO ¢ 3TUM KITIOYEBBIM CIOBOM,
cukcupoBaHHOEe 3Ha4YeHWE MOXeT ObiTb BBEAEHO B OAWH M3 4 OKTETOB
3aronoska F_Prm-bnoka, nokazaHHoro Ha pucyHke 51. Ha noauuuio okreta
yka3sbiBaeT cgsur 0...3

F_Ext Module_Prm_Data_Const (0) | YkaswiBaet Ha gnuny F_Prm_Block, Bkntovasn F-iPar_CRC, Hanpumep, 0x12
F_Ext_Module_Prm_Data_Const (1) | MaeHTudukauna F_Prm-Bnoka = 5 (fix)

F_Ext_Module_Prm_Data_Const (2) | Cnot F-mogyns

F_Ext_Module_Prm_Data_Const (3) | 3apesepupoBaHo. JomkHO GbITb ycTaHOBNEHO 3HadYeHne «0».

F_Ext_Module_Prm_Data_Ref (offset) [Mpu nomoLLm napameTpa, acCoLMMPOBAHHOrO € 3TUM KITHOYEBbLIM CITOBOM, BO
BPeMsi KOH(UIypUPOBaHWS 3HaYeHNe BeIGpaHHoe Norb3oBaTereM MOXeT GbiTb
BBefAeHo B oauH u3 oktetoB 0... 13 F_Prm-Bnoka, nokasaHHoro
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OKoH4aHue Tabnuupl 9

Kniouesoe cnoso GSDL Onucaxne
F_Ext_Module_Prm_Data_Ref (offset) Ha pucyHke 51. Ha nosuuuio okteta ykasbiBaeT casur 4... 16. lMapameTtp
yKasblBaeT Ha onpefeneHve amanasoHa ExtUserPrmData B gpyrux vactax
aiina GSD
F_ParamDescCRC MapameTp, acCOLMMPOBaHHbI/ C 3TUM K/OUEBbLIM C/I0BOM, 3aKpennasieT yactu

onucaHuii F-napameTpa B GSD ¢paline, cBsizaHHble ¢ 6e30nacHocTbi. Bonee
noapo6Ho, kak onpegenutb CRCO curHatypy, cm. 8.3.3.3

F_lO_StructureDescCRC MapameTp, acCcoLMUPOBAaHHbI C 3TUM K/IHOUEBbLIM C/TOBOM, 3aKpenasieT onucaHue
CTPYKTYpbl F- gaHHbIX /O (UMKNMYeckn nepefarollmxcs 3HayeHuii npouecca).
Bonee noapo6Ho, kak onpenenutb curHatypy CRC7 cm. B [43] 1 8.4.1

F_IO_StructureDescVersion MapameTp, accoLMUPOBaHHbIN C KNIOYEBLIM C/IOBOM, YKa3blBaeT Ha BEPCUI0
onucaHusa cTpykTypbl F-paHHbIX I/O. 3HayeHue 1 ykasbiBaeT Ha 16-6UTHYI0
curHatypy CRC7, a 3HayeHue 2 ykasbiBaeT Ha 32-6uTHyt0 curHatypy CRC7.
Ecnu aToT aTpnbyT OTCYTCTBYET, TO NpeanonaraeTcs 3HavyeHune 1

PekomeHOyeTcsa CTPYKTYpUpoBaHHast napameTpusaums. JanbHelimne pacwmperust GSDLem.: 8.6.4.6.

8.3.2.2 PacwwupeHns GSDML
F-napameTpbl onpeaeneHHoro F-yctpoiicteBa onpeaeneHbl ¢ noMowpo GSD dhaiina. OnucaHve npe-
[OCTaBNEeHO MpW MOMOLLY si3blka pasMeTkM obLuero onmncaHus ctaHumm (GSDML), ocHoBaHHOro Ha XML (cwm.

NCO 15745-3, ICO 15745-4 u [47)).

PucyHok 53 — PacwupeHue F-napameTtpa B cneumndpukaymmn GSDML
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Ha pucyHke 53 nokasaHbl pacwimpeHus B GSDML. Cekuusa «VirtualSubmoduleltem» (anemeHT BUpPTY-
anbHOro nogmMoaynsl) NpefocTaBnseT AONOMHUTENbHbI aTpubyT «F_ParamDescCRCx». 310 CRC curHatypa
(CRCO) onucanus F-napameTtpa Ha pucyHke 53. «F_lO_StructureDescCRC» B cekummn «lOData» 3akpennsieT
hopmatbl AaHHbIX F-BBOoga u F-BbiBoga. «F_lO_StructureDescVersion» ykasblBaeT Ha Bepcuo onucaHus
CTPYKTYpbl AaHHbix FJO (cm. 8.3.3).

8.3.3 3awwuTta napameTpoB 6e30nacHOCTU M faHHbIXx GSD

8.3.3.1 O6wue nonoxeHus

He3zameHuMbIM Ana 6€30nNacHOCTU CUCTEMbI AB/ISIETCA 3aliMTa napameTpoB YPOBHSA 6e30nacHOCTU
(F-napameTpoB), napameTpoB TeXHOMorMM 6e3onacHOCTU F-ycTpoiicTBa ~napaMeTpoB), a Takke CKOHJury-
pYpOBaHHbIX CTPYKTYP AaHHbIX 6e3onacHocTn /0. 3To ocyuwecTensaeTcsa nocpegctsom CRC curHatyp, nocro-
SAAHHOWN 3HeproHe3aBUCUMON NamsaTn B F-ycTpoiicTBe 1 F-xocTe u nepuogmnyeckoro cpasHeHus CRC curHatyp.

[ns Toro 4Tobbl NPefoTBPaTUTL UCMOMb30BaHe NPOrpaMMHbIM UHCTPYMEHTOM 3allyM/IeHHbIX JaHHbIX
onucaHus yctpoiictBa (GSD), yacTu 3TUX AaHHbIX, BaXHble A5 6€30MacHOCTM, Takke 3aliMLalTcsa ¢ NoMo-
weto CRC curHatypsl.

8.3.3.2 CRC1 n iPar_CRC Ha Bcex napameTpax 6e30nacHocTu

Ha pucyHke 25 nokasaHa Tonbko curHatypa CRC1 ansi Bcex F-napamMeTpoB, KOTOpble BOAYT B npouecc
reHepauum curHatypbl CRC2. Tem He MeHee, AONOIHUTENIbHO MOXET ObiTb BOB/IEYEHO GO/bLUe CUrHaTYp
CRC, Kak nokasaHO HuXe B JaHHOM pasgere.

[ns 3awmTbl F-napaMeTpoB, NporpamMMHbIii MHCTPYMEHT F-xocTa reHepupyeT curHatypy CRC1, kak oHa
onucaHa B 8.1.7. MpumeHumbiii CRC nonnHom 3to \4EABh. CurHatypa CRC1 cTpouTcs gns Bcex F-napa-
METPOB B MOPSAKE OKTETOB, NMOKAa3aHHOM Ha pucyHke 51, ucknoyas gononHutensHeli F_iPar_ CRC. Kaxablii
pas, korga 6ut 3 F-napameTtpa «F_Block ID» yctaHaBnuBaeTcs B 3HadeHue «1» curHatypa F_iPar_ CRC
[OJ/DKHA BK/IKOYATLCA B HAYas10 BbIYMCNEHNS, KaK 3TO MOoKa3aHO Ha pucyHke 54.

PucyHok 54 — CRC1, skntovas iPar_CRC

CreHepupoBaHHoe 3HaveHune curHatypbl CRC1 (Unsigned16) xpaHuTcs v Mcnonb3yeTcs B fasibHelwem
B 0o6paTtHoM nopsgake oktetoB (cM. 7.1.5).

8.3.3.3 CRCO gnsa gaHHbix GSD

[na Toro 4to6bl rapaHTMpoBaTh, YTO MapameTpbl F-ycTpolicTBa, BaxHble N 6e30nacHoOCTH, He npe-
TepneBatT He3aMEeTHbIX M3MEHEHUI B TEUEHME XU3HM HaKOMUTENs M MOryT 6e30nacHO CUMTbIBATLCA B WH-
CTPYMEHT KOH(UIypupoBaHus, Bce OHM 3auwuwatotca ¢ nomowpto CRC. MapameTp «F_ParamDescCRC»
coaepXnT 2-okTeTHyto curHatypy CRC (CRCO0), creHepupOBaHHyt0 npu nomowm Toro xe 16-6utHoro CRC
nonmHoma (14EABh), koTopblii ncnonb3yetcsi Bo Bcem FSCP 3/1.

B cnyyae chaitna GSD ans F-segomoro yctpolictea (CP 3/1 wnmn CP 3/2) curHatypa CRCO HauvHaeT
BblUMCNATLCA € nepBbiM F_Ext_User_Prm_Data_Ref (4) n ckaHupyeT Bce k/1to4eBble C/10Ba OA4HOro Tuna u ux
onpegenexusa F-napameTpoB B onucaHun «ExtUserPrmData» 1 B BblOpaHHbIX cekunax «PrmText». MceBno-
KOf, Ha puUCyHKe 55 nokasbiBaeT a/ifOPUTM TOro, Kak reHepupyeTcsl 2-0kTeTHbIi CRCO, aBnawowmiica npaktu-
Yyeckn Hes3aBUCUMbIM OT CTPYKTypbl GSD chaiina u KOMMeHTapueB, TEM caMbiM, HaAenAs NPOEKTUPOBLLMKA
dhalina makcMManbHOW cBO60A0A N BO3MOXHOCTHH BHOCUTL U3MEHEHUS.

MogyvepKkHyTble CUMBOJIbI BK/IIOYEHBI B BblYWC/IEHME.
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lIKaxxgas F_Ext_User_Prm_Data_Ref(x) ogHa 3a gpyrum B nopsigke Bo3pacTaHus (6aiToBblii cABUr, GBUTOBbIA CABUr)
//3aronosok F_Prm-Block nrHopvpyeTcs

for (F_Par_Ref =0; F_Para_Ref < number of elements; F_Para_Ref ++)

if (list parameter==TRUE) // PrmText xoTs 6bl C A4BYMS BbOOpKaMu
t [/l Bcnyyae F-napamMeTpoB c onpegenexHnsamm "PrmText"
I/ uutaTh MMSA cooTBeTCTBYHOLWEro F_Parameter
/I Hanpumep, Ext UserPrmData =8 "F CRC Length"
// witatb thopmart ganHbIx (0: Bit, 1. Unsigned8, 2; Unsigned16, 3: Unsigned32)
I wutatb 6uToBbIN capur (O if Unsigned8/Unsigned16/Unsigned32)

/I Hanpumep, ALArea(1-5) 0 0-2 >0, 4
/lunTaTb 3HaYeHve Mo ymonua H1to (Lo Byte, HiByte)
/I Hanpumep, BitArea(4-5) Q 0-2 >0, 0

/I now read corresponding PrmText via the text selections

/I Hanpumep PrmText = 3

Il Text(O) = "3-Byte-CRC"
Il Text(l) = "2-Byte-CRC"
Il Text(2) = "4-Byte-CRC"

/I EndPrmText
for (value = 0; value <= Max (Prmtext); value ++)

{
[l ynTaTtb hakTMyeckoe 3HayYeHne Kak TeKCT
/lnanpumep ->"3-Byte-CRC*
/lunTaTb (hakTMyeckoe 3HayeHue kak Homep (MHAekc) (Lo Byte, HiByte)
/lnanpumep >0, O
}
else
/I Bcnyyae F-napamMeTpoB C NOMSMU pefakTUpOBaHUS:

{ /lunTaTh HaMmeHOBaHVe COOTBETCTBYIOWEro F_Parameter B nopsake BO3pacTtaHvs
/I Hanpumep, ExtUserPrmData =2 "F_Dest_Add"
/I waTatb chopmar gaHHbix (0: Bit, 1: Unsigned8, 2: Unsigned16, 3. Unsigned32)
/luntatb casur butos (0 ecrim Unsigned8/Unsigned16/Unsigned32)

/I Hanpumep, Unsigned16 1 1-65534 ->2,0

/[ wiTaTtb 3Ha4YeHVe Mo ymonyaHuto (starting with LoByte)

/I Unsigned 161 1-65534 -»1, O
/lunTatb HWKHWUIA Npegen (HaumHasa ¢ LoByte)

/I Unsigned 16 11-65534 -»1, O
/lunTatb BepxHWiA npegen (HaunHas ¢ LoByte)

/I Unsigned 16 1 1-65534 H>254, 255

}

}
/I KoHew, anroputma

PucyHok 55 — Anroputm noctpoenunss CRCO (GSDL)

[nsa nonyyenus obpasuos GSD chalinos gna F-Begombix ycTpoiicts (CP 3/1 nnm CP 3/2) cnepyeT obpa-
TUTLCA K OpraHn3auusam, npuBefeHHbIM B NPpUIoXeHnn B.

B cnyvae gpaiina GSD gna F-yctpoiictBa (CP 3/RTE) BbluncneHue 2-0KTeTHOl curHatypbl CRC ocy-
LecTBnsieTca Bo Bcex cekuusax F_ParameterRecordDataltem (pucyHok 53), Bktoyasd Bce F-napameTpbl U KX
onpegeneHua. FceBAokKos Ha pucyHke 56 nokasbiBaeT anroputm noctpoeHus CRCO npaktuyecku HesaBucU-
MOrO OT CTPYKTYpbl U KOMMeHTapueB chaiina GSD, 4To HadenseT NpOoeKTUpOBLUMKa halina mMakcrmanbHOM
CBOGOJON MPOEKTUPOBAHNS U BO3MOXHOCTHH) BHOCUTbL M3MEHEHUSI 6e3 KOH(D/INKTOB.

MpumeyaHune — HekoTopble F-napameTpbl MOryT 6biTb YCTAHOB/IEHbI Kak HeBuAuMMble B chaiine GSD gns
ycTpolicte CP 3/RTE, 4TO BbINOMHAETCA € NOMoLblo ycTaHoBKM Visible (Bugum) = «false». F-napameTp He 6yaeT yuuTbl-
BaTbCA BBbluncneHmn CRCO B cnyyae Visible = «false».

Ecrm atpmbyTbl F-napametpoB B GSD chaiine He yunTbIBaOTCS, TO 3HaUYeHUs cxembl GSDML o ymorn-
yaHuo ByayT No-NPeXHeMy NPUMEHVMbI 1 O/KHbI BK/IKOUATLCS B BblumcieHne CRCO.
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while (F_Parameter_to_read())

/lcekumnsa F_ParameterRecordDataltem go/mkHa untaTb B nopsake Bo3pacTaHus (6aiiToBbI caBUr, GUTOBLIN cABUT).
/I HanmeHoBaHve F-napameTpa

/I DataType F-napametpa (0: Bit/ BitArea, 1: Unsigned8, 2: Unsigned16, 3: Unsigned32)

/I BitOffeet F-napameTpa (0 ecnn Unsigned8/Unsigned16/Unsigned32)

/lunTtaTtb DefaultValue (HauuHas c LoByte, nBa 6aiita ans 6uToB bk napameTtpos, Unsigned8, Unsigned16;

/I yeTbipe 6alitTa gna Unsigned32)

if (value_range) // Mone peaakTMpoBaHUa W napameTp Cnucka, cogepxalyuii ToNbKO OAHO 3HaYeHne

/I untatb lyto umdpy AllowedValue (HaunHas ¢ LoByte LowerLimit)
/lunTtatb 2yto umdpy AllowedValue (HaumHas ¢ LoByte UpperLimit)

else // Mepeuncnutb NapaMeTpbl, cofepxatime XoTa 6bl ABe TEKCTOBbIE BbIGOPKK

{

Il pns xaxgoro AllowedValue B AllowedValuelList: untatb TekctoBoe onucanus AllowedValue
/I cumBON 3a CMMBO/IOM, a a 3aTeM COOTBETCTBYOL e Yucnosble 3HadeHns (LoByte, HiByte)

//xoHel anropuma

PucyHok 56 — Anroputm gna noctpoeHnss CRCO (GSDML)

[na nonyuennst obpasuoB GSD dhaiinoB gna Fyctpoiicte (CP 3/RTE) cneayeT obpatnTbCsa K opra-
HM3aLUMaM, NpUBeAeHHbIM B npunoxeHun B. VHTepnpetaumsa dpaiina GSD: Kaxablil pas, korga UHCTPYMEHT
KOHPMryprpoBaHns pacrno3HaeT F-ko4veBble CoBa, CrieuyasibHoe nporpamMMHoe obecrnieveHve F-koHdm-
rypvpoBaHns (kak nNpasBuio, OLEeHEHHOe C TOUKM 3peHust 6e30MacHOCTU) B MHCTPYMEHTE KOHAMIypypoBaHWs
MOXET ObITb 3aryLLeHo A1 06paboTkn F-napameTpoB CBA3aHHbIM C 6e30MacHOCTHH 06PA3oM.

8.4 KoHdwmrypauus 6e3ornacHOCTA
8.4.1 3awpmTta onucaHna gaHHbIX 6e3onacHocTy /O (CRC7)

Crpyktypa F-gaHHbixX I/O onucaHa B cekumm «lOData» dpaitna GSD. OgyH 13 atpubyToB 310 «F_10_
StructureDescCRC» = CRC7. CRC7 cTpouTtcs g/1a Bcex atpubyToB B Tabsmue 10 B TOM Nopsigke, B KOTOPOM
OHM nepeuncneHbl (Bepcns 2). Ons BbIMUCNIEHUS CUTHATYPbI AO/MKEH MPUMEHATLCA 32-6UTHbI CRC NosMHOM
(1F4ACFB/3h). PaspeLueHHble TuMbl gaHHbIX ansg FSCP 31 nepeuncneHbl B 5.5.4. Mpeapiaywasn sepeusa 1
aMeMeHTa CTPYKTypbl AaHHbIX /O He Bitoyana atpmbyt VERSION («BEPCKSA») 1 Tunbl AaHHbIX Integer32
n Unsigned8+Unsigned8. Takum obpa3om, B onpeaeneHHom GSD doaiine Het kntoueBoro crioBa VERSION,
yKasbIBaroOLLEro Ha OTCYTCTBME TUNOB JaHHbIX Integer32 n Unsigned8+Unsigned8, curHarypa CRC7 gormkHa
BbIMMCATLCA NpU nomowy 16-6utHoro nosvHoma CRC (14E>4Bh), a gyvHa curHatypbl CRC7 cocTaBnsieT
2 oKTeTa.

MapameTp «F_I0_StructureDescCRC» He nepeaaeTtcsi FyCTpoicTBy BO BpeMsi 3amycka. [MporpamMmMHbIi
WHCTPYMEHT MOXET UCMO/b30BaTh STOT MeXaHu3M /15 06ecneyeHns npaBuibHOM KOHGMrypaLmm.

Ta6nuya 10— 3nemeHTbl CTPYKTYpbl AaHHbIX /O (Bepcus 2)

Wimst aTpnbyTa OvHa Onvcaxve

VERSION 1 okTeT YKa3blBaeT Ha onpeenieHHbIn Habop 3/1IEMEHTOB CTPYK-
TYpbl AaHHbIX 1/O

IN_ADDRESS_RANGE 2 okteTa [nvHa B okTeTax Bceli cekumun |OData Input (Bkitovas
F_MessageTrailer)

COUNT_PS_INPUT_BYTES_COMPOSITE 2 oKteTa Beoa. [lnnHa BCcex aNnemMeHTOB AaHHbIX Tuna
«Float32+Unsigned8» (5 x 4ncno anemeHToB)

COUNT_PS_INPUT_BYTES_U8_US8 2 okteTa Beog. AvHa BCcex 3N1eMeHTOB AaHHbIX Tuna

«Unsigned8+Unsigned8» (2 x uncno anemeHToB)

COUNT_PS_INPUT_CHANNELS_BOOL_MAX 2 okTeTa BBog. Yucno Bcex 6yneBbiX KaHasi0B («MCMO/b3yeTcs
B KauecTBe OMTOB») B pexume MakcMMmyma (Hanpumep,
B pexume lool)

COUNT_PS_INPUT_BYTES_BOOL_MAX 2 okteta Beog,. [ivHa Bcex 6yneBbIX 3/1EMEHTOB AaHHbIX (B OKTe-
Tax) B pexume Makcumyma (Hanpumep, B pexume 1001)
COUNT_PS_INPUT_CHANNELS_INT 2 okTeTa BBog. Yucno Bcex aneMeHTOB faHHbIX Tuna Integerl6
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OKOoH4YaHMe Tabnuubl 10

Vmsi atpnbyTa OnvHa OnvcaHve
COUNT_PS_INPUT_CHANNELS_DINT 2 oKTeTa BBoa. Yucno Bcex aneMeHTOoB AaHHbIX Tuna Integer32
COUNT_PS_INPUT_CHANNELS_REAL 2 oKTeTa Beog. Yucno Bcex afileMeHTOB gaHHbIX Tuna Float32
OUT_ADDRESS_RANGE 2 okTeTa [nvuHa B okTeTax Bcei cekuun |IOData Output (Bkiovas

F_MessageTrailer)

COUNT_PS_OUTPUT_BYTES_COMPOSITE 2 okteTa BbiBog,. AnvHa Bcex «Float32+Unsigned8» OnemeHTOB-
[daHHbIX (5 X 4ncno anemeHTOoB)

COUNT_PS_OUTPUT_BYTES_U8_US8 2 okteTa BbiBog: AnuHa Bcex «Unsigned8+Unsigned8» anemeH-
TOB faHHbIX (2 X YNC/I0 31EMEHTOB)
COUNT_PS_OUTPUT_CHANNELS_BOOL 2 okTeTa Beog. Yucno Bcex 6yneBbiX kaHanoB («MCNoONb3yeTcs B
KayecTBe 6UTOB»)
COUNT_PS_OUTPUT_BYTES_BOOL 2 okTeTa BbiBoa: AnnHa Bcex OyneBblX 3/1EMEHTOB AaHHbIX (B
oKTeTax)
COUNT_PS_OUTPUT_CHANNELS_INT 2 oKTeTa BbiBoA. Uncno Bcex afieMeHTOB AaHHbIX Tuna Integerl 6
COUNT_PS_OUTPUT_CHANNELS_DINT 2 oKTeTa BbiBoA. Yncno Bcex aneMeHTOB AaHHbIX Tuna Integer32
COUNT_PS_OUTPUT_CHANNELS_REAL 2 okTeTa BbiBoA. Uncno Bcex anemMeHTOB AaHHbix Tuna Float32
DATA_STRUCTURE_CRC 4 oKTeTa «F_lO_StructureDescCRC» = CRC7

8.4.2 Tpumepbl cekunii TMNa AaHHbIX Dataltem

8.4.2.1 Topgxon

Moapasgens! 8.4.2.2—8.4.2.5 cogepxaT npumepbl cekuymii Dataltem B COOTBETCTBUN C HEKOTOPbLIMU TU-
namn gparisepoB F-kaHana B 8.5.2, UCNO/Mb3ys aTpubyThbl, OnMcaHHble B Tabnuue 10.

PaspelueHHble Tunbl gaHHbiX ana FSCP 3/1 nepeuuncneHsl B 5.5.4. [na 32-6UTHOrO N0OrMyeckoro Tuna
JaHHbIX OO/MKEeH ncnonb3osaTtbeca Unsigned32.

O6Lwyto NHhopmaLmio 0 TUnNax gaHHbIX CM. B [67].

8.4.2.2 F_IN_OUT_1

BBoa: 32-GMTOBbI 1OrMYECKWIA.

BbiBoa: 32-6MTOBbIi /TOrMYECKWIA.

Mpumep kogmpoBaHusa cekumm Dataltem gnsa F_Channel Driver F_IN_OUT_1 nokasaH Ha pucyHke 57.
Tabnuua 10 cogepXnT onMcaHne NepeMeHHbIX.

<|OData>

<IOData>

<Input Consistency-'All items consistency*
<Dataltem DataType-'Unsigned32 UseAsBits-'true" Textld-'Inputs” />
<Dataltem DataType="F_MessageTrailer4Byte" Textld-'Safety" />

</Input>

<Output Consistency-'All items consistency>
<Dataltem DataType-'Unsigned32 UseAsBits-'true" Textld-'Outputs” />
<Dataltem DataType="F_MessageTrailer4Byte" Textld-'Safety" />

</IOData>/Output>

VERSION 02

IN ADDRESS RANGE 08

COUNT PS INPUT BYTES COMPOSITE 00
COUNT PS INPUT BYTES U8 U8 00
COUNT PS INPUT CHANNELS BOOL 32
COUNT PS INPUT BYTES BOOL 04
COUNT PS INPUT CHANNELS INT 00
COUNT PS INPUT CHANNELS DINT 00
COUNT PS INPUT CHANNELS REAL 00
OUT_ADDRESS RANGE 08

COUNT PS OUTPUT BYTES COMPOSITE 00
COUNT PS OUTPUT BYTES U8 U8 00
COUNT_PS OUTPUT CHANNELS BOOL 32
COUNT_PS OUTPUT BYTES BOOL 04
COUNT_PS OUTPUT CHANNELS INT 00
COUNT_PS OUTPUT CHANNELS DINT 00
COUNT_PS OUTPUT CHANNELS REAL 00
DATA STRUCTURE CRC 0x9EBE9328

2888RK888838888888R8

9EBE9328

PucyHok 57 — Cekums Dataltem gns F IN_ OUT 1
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8.4.2.3 F_IN_OUT_2

BBoa: 16-6UTOBbLIA NOrMyeckuin, 16-6UToBbIA LLENOYNCNIEHHBIN.

BbiBoA: 16-6MTOBbLIN 1OrMyecknii, 16-6UMTOBbLIN LLEeTOYNCIEHHbIN.

Mpumep kogmposaHus ansa F_Channel _Driver F_IN_OUT_2 noka3aH Ha pucyHke 58.

<lOData>
<input Consistency'-'All items consistency >

<Dataltem DataType-'Unsigned 16" Use AsBits-'true" Textld-'Inputs" />
<Dataltem DataType-'Integeri 6" Use AsBits-'false" Textld-'Al channel" />
<Dataltem DataType="F_MessageTrailer4Byte" Textld-'Safety" />
</Input>
<Output Consistency-'All items consistency">
<Dataltem DataType="Unsignedl6" Use AsBits-'true" Textld-'Out puts" />
<Dataltem DataType-'Integerl 6" UseAsBits-'false" Textld="AOchannel" />
<Dataltem DataType="F_MessageTrailer4Byte" Textld="Safety" />

</Output>
</IOData>
VERSION 02
IN_ADDRESS_RANGE 08

COUNT_PS_INPUT_BYTES_COMPOSITE
COUNT_PS_INPUT_BYTES_US8_US8

COUNT_PS_INPUT_CHANNELS_BOOL 16
COUNT_PS_INPUT_BYTES_BOOL 02
COUNTT_PS_INPUT_CHANNELS_INT ol
COUNT_PS_INPUT_CHANNELS_DINT .
COUNTT_PS_INPUT_CHANNELS_REAL 00
OUT_ADDRESS_RANGE 08
COUNT_PS_OUTPUT_BYTES_COM POSITE 00
COUNT_PS_OUTPUT_BYTES_US8 U8 00
COUNT_PS_OUTPUT_CHANNELS BOOL 16
COUNT_PS_OUTPUT BYTES_BOOL 02

COUNTr_PS_OUTPUT_CHANNELS_ INT
COUNT_PS_OUTPUT_CHANNELS_DINT
COUNT_PS_OUTPUT_CHANNELS_REAL oo

DATASTRUCTURE CRC 0x82288330

PucyHok 58 — Cekuusa Dataltem gna F_IN_OUT _2

8.4.24 F_IN_OUT_5
Beoa: CoctaBHon (Float32+Unsigned3).
Mpumep kogmposaHusa ansa F_Channel_Drive F_IN_OUT_5 nokasaH Ha pucyHke 59.

<lOData> ) ) )
<Input Consistency="All items consistency”

<Dataltem DataType- Float32+Unsigned8" Textld="Al channel" />
<Dataltem DataType="F_MessageTrailer4Byte" T e xtld - Safety" />
</'nput>
<Output Consistency="All items consistency”
<Dataltem DataType="F_MessageTrailer4Byte" T e xtld - Safety" />

</Output>
</Output>
</IOData>
VERSION 01
IN_ADDRESS_RANGE 09
COUNrr_PS_INPUT_BYTES_COM POSITE 05

COUNT_PS_INPUT_CHANNELS_BOOL
COUNT_PS_INPUT_BYTES_BOOL
COUNT_PS_INPUT_CHANNELS_INT
COUNT_PS_INPUT_CHANNELS_REAL N
OUT_ADDRESS_RANGE 04
COUNT_PS_OUTPUT_BYTES_COMPOSITE
COUNT_PS_OUTPUT_CHANNELS_BOOL
COUNT_PS_OUTPUT BYTES_BOOL
COUNT_PS_OUTPUT_CHANNELS_ INT
COUNT_PS_OUTPUT_CHANNELS_REAL
DATA STRUCTURE CRC

00
00

00

00
00
00
00

00

0x8CAC

PucyHok 59 — Cekuyusa Dataltem gna FIN_OUT_5
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8.4.25 F_IN_OUT_6

Beog: CocTaBHOI o6paTHoro cumteiBaHus (Float32 + Unsigned8), ctatyc Unsigned8, ctatyc Unsigneds,
ctatyc Unsigned8.

Mpumep koguposanus ana cekuun Dataltem gna F_Channel_Driver F_IN_OUT_6 nokasaH Ha pUCYH-
ke 60. Ta6bnnua 10 copepXxuT onncaHne nNepeMeHHbIX.

<|lOData>

<Input Consistency-'All items consistency">
<Dataltem DataType="Float32+Unsigned8" Textld="Al channel" />
<Dataltem DataType="Unsigned8" UseAsBits-'false" Textld-'Statusl" />
<Dataltem DataType="Unsigned8" UseAsBits-'false" Textld="Status2" />
<Dataltem DataType="Unsigned8" UseAsBits-'false"” Textld='Status3" />
<Dataltem DataType='F_MessageTrailer4dByte" Textld-'Safety" />
</Input>
<Output Consistency-'All items consistency">
<Dataltem DataType='Float32+Unsigned8" UseAsBits="false 'Textld="AO channel" />
<Dataltem DataType="F_MessageTrailer4Byte" Textld-'Safety" />

</Output>

</IOData>

VERSION 01
IN_ADDRESS_RANGE 12
COUNT_PS_INPUT_BYTES_COMPOSITE 05
COUNT_PS_INPUT_CHANNELS_BOO L 24
COUNT_PS_INPUT_BYTES_BOO L 03
COUNT_PS_INPUT_CHANNELS_INT 00
COUNT_PS_INPUT_CHANNELS_R EAL 00
OUT_ADDRESS_RANGE 09
COUNT_PS_OUTPUT_BYTES_COMPOSITE 05
COUNT_PS_OUTPUT_CHANNELS_BOO L 00
COUNT_PS_OUTPUT_BYTES_BOO L 00
COUNT_PS_OUTPUT_CHANNELS_ INT 00
COUNT_PS_OUTPUT_CHANNELS_ REAL 00
DATA_STRUCTURE_CRC OxF33

PucyHok 60 — Cekuunsa Dataltem gns F_IN_OUT_6

8.5 lVcnonb3oBaHue MHMOpPMaLUn TUMOB AaHHbIX
8.5.1 [paliBep F-kaHana

F-gaHHbIM 1/O, ynknuyeckn nepegarwwnumcs mexay F-ycTpoincTBom u F-xocTom (KaHan peanbHOro Bpe-
MeHu), TpebyeTca ynpaBreHune nNocpefcTBOM NOSb30BaTeNbCKON mporpamMmbl. Mporpammuct nn6o oxugaer
nosiBNeHNs Haanexauwnx ®yHkLnoHanbHbiX 610K0B («ApaliBepa F-kaHana») B ero/ee (nporpammMmucTta) 6uénm-
OTeKax MHCTPYMEHTOB, KOTOpble OHa/OH Cnoco6eH BCTPOUTL B NporpamMmy kameHta. J/Inbo oHa/oH oxumpaeTt no-
Nly4yeHusn goctyna K AUCKPETHbIM, NIOTUYEeCKU afpecyemMblM NepeMeHHbIM BBOAA WK BbiBOAA (Hanpumep, Ans
MHOrocTyneH4aToin noruku). Ha pucyHke 61 nokasaHo kak nofo6HbIA NporpaMmMucT BUANT DYHKUNOHASIbHbIE
6n10Kn «apaiBepa F-kaHana».

8.5.2 MpaBuia gna ctaHOapTHLIX gpaiBepoB F-KaHana

Obwan nognepxka cuctembl BCeEMU Tunamm F-XOCTOB MOXeET 6bITb 4OCTUIHYTa, cnefya Habopy npasun
ONA NPOeKTUPOBaHWSA CTPYKTYP F-AaHHbIX, nepefaloLlnxca LUKINYecKu:
- CTPYKTypa fgaHHbIX B cekuum |IODataSection chaiina GSD. NMogpo6Hoe onucaHne cMm. B 8.3.2;
- chopmumpoBaHHasa CTPYKTypa AaHHbIX AO/DKHA MMeTb cnefyluwunii Nopsafok: cHayana Bce CMellaH-
Hble Tunbl Float32 + Unsigned8, ecnu TakoBble A0CTYMNHbI. 3aTeM Bce nepemMeHHble TunoB Unsigned8,
Unsignedl6, Unsigned32, ecnu TakoBble AOCTYMHbI. 3aTeM BCe nepeMeHHble Tuna Integer!6, ecnu
TakoBble AOCTYMNHbI. 3aTeM BCeE MepeMeHHble C NiaBakoleil TOYKO, ecnu TakoBble AOCTYMHbI.
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PucyHok 61 — [paiBep F-kaHana B kayecTBe «knea» Mexay F-ycTpoincTBOM 1 Nosib3oBaTesibCKol Nporpammor

Tabmmua 11 coaepXvT CNMCOK 06pasLoB ApariBepoB FkaHana. [paiiBepa npeacTaBnstoT coboi pas-
Hble CTPYKTYpbl AaHHbIX 419 F-BBOAA 1 F-BbIBOAA, B COOTBETCTBUM C acCOLMMPOBaHHbIMN PDU 6e30macHOCTU.
PaspelueHHble TuMbl gaHHbIX s FSCP 3/1 nepeuncreHbl B 5.5.4. Takum 0bpasom, 32-61ToBble Slornyeckme
3HaYEHNA OO/MKHbI ObITb OTOOPaXeHb! Ha TMN AaHHbIX Unsigned32, a 8-6utosble Ha TMn AaHHbIX Unsigneds.

MogpobHocTn cm. B 8.4.2.

Ta6nuya 11— O6pasubl gpariBepoB F-kaHana

KoHdburypaums

[Opaiisepa FBBOZ, (YCTPOICTBOM) F-BbIBOA, (4151 YCTPOIACTBA) 3amevaHys

F-KaHanaa)
F_IN_OUT_1 32 norunyeckuii 32 nornyeckui, HanpumMep, cBeToBas 3aBeca
F_IN_OUT_2 16 noruueckwuii, 1 Integerl6 16 nornyeckuid, 1 Integerl6 Hanpumep, nasepHble CKaHHeEPbI
F IN_OUT 5 1 Float32, Unsigned8 (8-6uToBbIl Hanpumep, AaTynK U36bITOYHOTO

«KBasMprkaTop») AaBnexHns

F_IN_OUT_6 «ob6paTHoe cuuTbiBaHue»: 1 Float32, «YcTaska»: 1 Float32, 8 6uT Hanpumep, nNHEBMOKIanaH
8-6MTOBbIA «0bpaTHas NpoBepKa»:
24 6uta

8 He ob6sa3aTenbHo, 4TO Hymepauus nofpasyMeBaeT pasfMuHble ApaiiBepbl. ITO MOXeT ObiTb 0AuH Apalisep,
napaMeTpu30oBaHHbIii nocpeactsoM GSD MHGopmauuu.

OrpaHnyeHus:

- HEeWcnonb3oBaHHble BUTHLI AOMKHBI ObITb YCTAHOB/EHLI B 3HAYEHUE «0»;

- MHOMKaTopbl cTatyca u cbos F-ycTpoiicTBa Ao/mkHbI BbITb onpeernieHbl B CTPYKTYpe AaHHbIX BBOAA,
€C/IM 3TO HeobXoAMMO (Hanpuvep, KBaIMAdIMKaTop).

8.5.3 PekomeHgauun ans apaiiBepoB F-kKaHana
Ha pucyHke 62 nokasaH npumep MakeTa gpaliBepa xocta FkaHana s CnoxHoro Fycrpoiictea.
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PucyHok 62 — Mpuvep MakeTa gpavisepa FkaHana

TepMyHbI, UICNONMb30BaHHbIE HA pUCYHKe 62, a Takke MoBeAeHMe fgpaliBepa onucaHbl HUXeE:

iPar_EN_C — BK/Il0YEHa TapameTpu3auus;

iPar_OK_S — TapameTpu3aunsa 3aBeplleHa;

OA_C — noAaTBepXaeHue onepatopa (4158 BO306HOBAEHNS nocne c6os);

OA_Req_S — korga cboii (ctopoxesoro Taiimepa, CRC, nopsigkoBoro Homepa) 6bi1 06HapyXeH
n yaaneH;

FV_activated_S — OTKa30yCTONYMBbIE 3HAYEHUA, aKTUBNPOBAaHHbIE F-yCTPONCTBOM;

activate_FV_C — 0TKa30yCTOlYMBbIE 3HAYEHUA, KOTOpble OyAyT aKkTUBMPOBaHbI B F-yCcTpolicTBe;

dunKcMpoBaHHOEe  — OTKA30YCTOW4YMBbIE 3HAYEHWS, YCTAHOB/IEHHbIE B «0».

nosefeHvie gpai-
Bepa F kaHana

B 4ONOMHEHNN K CTPYKTYpaM faHHbIX, 3aBUCALLUM OT yCTPOICTBA, CyLlecTByeT 60/blue curHanos FSCP 3/1,
[OCTYNHbIX NporpaMMucTy. MNMogpo6Hyo nHopmMaunio 06 ynoMAHYTbIX Bbille CurHanax cm. B 7.1.3 n 6.1.

Mo coobpaxeHNsAM NPon3BOAMTENBHOCTM ApaliBep F-kaHana moxeT 6biTb pasgenieH Ha ABa YHKLMO-
HanbHbIX 6/10Ka, OAMH ANA BBOAOB, a APYroi AN BbIBOAOB (pUCyHOK 62). CyuiecTByeT (huKCMpoBaHHOe nose-
AeHue gpaiiBepoB F-kaHana NPUMEHUTENIbHO K OTKa30yCTONYMNBbLIM 3HAYEHNAM: HE3aBUCKHMO OT TOr0 COCTOUT
NN CTPYKTypa gaHHbiX n3 6utos (Unsigned8), Integer!6, Float32 unu Float32 + Unsigned8, kaxaoe 3HayeHue
ycTaHaBnuBaeT B «0». ECIM MCNONHUTENbHbIE YCTPOCTBA HE MOTYT cornacutbesi ¢ FV = «0», To MOryT 6biTb
peanun3oBaHbl Apyrve 3HavyeHus, 6o C XecTKol KOAMPOBKONM, NMbO nocpencTBoM TapameTpos. lNMonb3oBa-
TenbCKMe Nporpammbl MOTyT akTUBMPOBaTb 3TW, 3aBUCALLME OT YCTPOWCTBa, OTKA30yCTOWYMBbIE 3HAYEHUA
nocpeacTBoM 6uTa 4 B 6aiiTe ynpasneHusa (cMm. 7.1.3). Ecnm gatyunkm He moryT npusHatb FV = «0», To gonon-
HUTeNbHaA Norvka nosib3oBaTeIbCKOM MporpammMbl MOXeT npeo6pas3osBaTb WX B UHAMBMAYa/IbHbIE 3HAYEHUSA,
ncnonb3ysa BBOg «activate_FV_C» gpaiiBepa F-kaHana.
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8.6 MexaHu3Mbl Ha3Ha4YeHUA napameTpoB 6e3onacHoCcTn

8.6.1 Ha3HaueHve F-napameTpoB

PuvcyHok 63 — HasHaueHve F-napameTpoB npocTbiM F-ycTpoicTBam 1 F-BegoOMbIM yCTpoiicTBam

MpocTtble F-ycTpoiicTBa 6e3 TapamMeTpoB MOryT ObiTb o6ecneuyeHbl nNyTeM cTaHAapTHOro KOHTeKCTHOro
CoobueHunsa. Cm. M3K 61158-5-10, M3K 61158-6-10 u [55]. O6wee yncno F-napameTpos, Takum o6pa3om, He
MOXeT npeBblWwaTb npegen B 234 okreta (pUCyHOK 63).

8.6.2 OO6ulee Ha3HayeHNe TapamMeTpoB

[Nns CNoXHbIX YCTPONCTB C TapamMeTpamu AO/HKHO ObiTb NPUHATO pelweHne (No Bonpocy 6e30macHOCTK)
6yAeT M aBTOMaTUYecKkoe HasHayeHue Npu 3anycke npenoynTaTbCs OTAENbHOMY Ha3HauyeHW, OCyLLecTBA-
emomy CPD-uMHCTpyMEHTOM A5 onpejeneHHoro F-ycTpoiicTBa, kak aTo npegnaraetcs B MOK 62061. B nob6om
cnydae F-xoCT fos/mkeH pa3biiokupoBaTh Ha3HayeHWe TONbKO, ecny He HabnwgaeTcs onacHoe COCTOsHWE Mpo-
uecca (7.4.2). B oCHOBHOM BO3MOXHbI fiBa cnocoba, KoTopbie MOryT cofeiicTBOBaTb 4PYr APYrY:

- MNpuUCBOEHWE 3Ha4YeHuih TapaMeTpoB MOCPeACTBOM CrelunanbHbiX NPOKCU (PYHKUMOHANbHbLIX 6/10KOB B
F-xocTe n nogxogsuero Habopa faHHbIX TapaMmeTpoB;

- MNpuUCBOEHWe 3HayeHWii TapaMeTpoB NocpefcTBOM cneunanbHoro CPD-nHcTpymeHTa yepes tO-cynep-
BM3opa (NporpaMmHbIi UHCTPYMEHT/PC).

CPF 3 npegnaraet cTaHA4apTHYO KOMMYHUKALWOHHYO NaaTdopmy ANA NPOrpamMmmMHOro ynpaBneHus yepes
KoMMyHVKaumoHHble dhyHKLMOHaIbHbIE 6/10KM B cooTBETCTBUM ¢ MOK 61131 -3 1 Mpokcy PyHKUMOHabHbIE Bnoku
B cooTBeTCcTBMM ¢ M3OK 61131-3, B Y4ACTHOCTU C NOMOLLbIO A3blka nporpamMmupoBaHus ST (CTpYKTYpUpoBaHHOIO
TekcTa), TEM caMbiM Nogfepxunsas nepsblii cnocob.

Mpoussogutenam F-ycTpoiicTBa gaHa BO3MOXHOCTb NpefoCcTaBUTb NopTaTvBHOE nporpamMmmHoe obecne-
YyeHue ynpaBneHus Ans Ux yCTPOMCTB.

Ha pucyHke 64 npepacTtasneH npumep Toro, kak ctaHgapTel CPF 3 MoryT ucnonb3osartbCcs ANA npefocras-
NeHnsa o4eHb KOMOPTHOW 1 TMOKOI NoaaepXkn cuctembl Ans F-yctpoiicTe. Cneuynann3mpoBaHHbiii CPD-nHCTpY-
MEHT MPou3BOAMTENS YCTPOWCTBa BCTynaeT B KOMMYyHukaumm (1) co csoum F-ycTpoiicTBOM (B JaHHOM ciy4yae
CO CBeTOBOW 3aBecoil) Nnbo, ncnonb3ys nNpAMOK W OTAeNbHbl kaHan (Hanpumep, USB), nu6o nocpeacTBoM
Henepuoan4yecknx ycnyr — yTeHue/3anucb 3anmcaHHbIX AaHHbIX (CM. pucyHoK 15) napannesnbHo, no Bceli no-
NeBO WWHe, C uuKAn4yecknMm obmeHoM AaHHbiMU. [locne napameTpusauuv 1 BBOAA B akcnnayartaumto, Mpokcu
P YHKUMOHANBHbBIA BAOK MOXET 6bITb aKTUBMPOBAH 415 3arpy3ku TapameTpoB B KOHTponnep (2), rae OHU roTOBbI
ONS cKaymBaHMA B cnlyvyae 3aMeHbl (PEMOHTa) yCTpoicTBa.
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M3K GSD

61131-3 F-napameTp

______ \ (YNBb, Bpema nT.M.)
} | CPD-NHCTPYMEHT

TapameTp
(MHAMBUAYanbHblE
napameTpbl
yCcTpoiicTBa)

CPD-VHCTPpYMEHTHI:

- aAMUHNCTPUPOBaHMe yPOBHEI fOCTYyNa;

- UIHCTPYMEHT napameTpusanum n JUarHocTuku;
- 06paboTka napameTpoB (py4Has);

- BBOA B 3KCMyaTaluio MTecTMpoOBaHue;

- BbIMYCK U MHULMaNN3aumMs BblknafbiBaHUs.

Prm + MS1 (3anucwu)

Mpokcu FB:

- npefcTaBuTe b NOMIEBOTO YCTPOICTBA,; F-Begomblii ¢ FSCP 3/1 n

- obpaboTka napameTpos (ynpaensiemas); i-napameTpbl Takxe BCTPOEHHbIMI TEXHOJIOTMYECKUMM
- 3arpyska nocsne BBoja B 3KCMayatauuio; nocpeacTteom teach-in nporpaMmmamu, Hanpumep ans

- 3aKauka nocsne 3aMeHbl yCTpONCTBa; CBETOBOI 3aBeChbl

-CTaHAAPTHOENPOrpaMMnNpoBaHNe, He CBSI3aHHOE
¢ 6e30nacHOCTbIO.

PucyHok 64 — HasHaueHne F n mnapameTpoB ANA CNOXHbIX F-ycTpolicTs

Ha6op npaBws, 3a/10KEHHbIA B NPOrpamMMbl, NOCPEACTBOM YNpaB/sieMoro 3TMMK NporpaMMammy AyHa-

MUYECKUM Ha3HauyeHWeM TapameTpoB, MOXET YOOBMETBOPUTL OYeHb MMOKMe TpebGoBaHUS B CErOAHSLLHMX
NpPOn3BOACTBAaX. TakuMm 06pa3oM, HECKOSILKO pas/iyHbIX HABOPOB AaHHbIX WKW, HaNpUMep, KOOPAUHAT A1 30H
06Hapy>XeHMs1 CBETOBOI 3aBECHI («ralleHne») MOryT ObITb Ha3HaueHbl OAUH 3a APYrMM (PUCYHOK 64). aeH-
TUCPMKALMOHHBIA HOMEp AEeNCTBUTENBHOTO Habopa TapaMeTpoB AO/MKEH COOOLLATLCA LMK/TMYECKU B paMKax
F-paHHbIX I/O.

8.6.3 TpebGoBaHUA MHTErpauun CUCTEMbI A1 UHCTPYMeHTOB {napameTpusaumm

B Tabnuue 12 cogepXxuTcst CMCOK TPeGOoBaHMIA, KOTOpblE A0/KHBI GbiTb BbIMOMHEHbI MPOLIEAYpaMu

{napameTpuzauum.

Ta6nunya 12— TpeboBaHua gnsa {napameTpusauunm

Howmep

R1

R2

R3

R4

R5

R6

74

CvictemHoe Tpe6oBaHue

JonxeH 6bITb cnpoekTnpoBaH CPD-NHCTPYMEHT 1A COBMECTUMbIX MEePCOHasbHbIX KOMNbIOTEPOB WK NanTo-
nos, a Takxe onepaunoHHbIXx cuctem ot WIN2000 n nosgHee

Heckonbko CPD-UHCTPYMEHTOB U/N 3k3eMnNsapoB CPD-UHCTPYMEHTOB A0/DKHO PYHKLMOHMPOBATbL NapanjienbHo

CP 3/1. NHTepdpeiicHble NnaThl knacca 2 BeAyLEero ycTpoiicTBa AO/KHbI NMPeAoCcTaBisiTh YHUDULMPOBAHHbI
API| (npuknafHol nporpaMmHblii UHTepdeiic) Takoin, UTo CPD-MHCTPYMEHTbI MOr/M 6bl 6bITb CKOHPUTYPUPO-
BaHbl A1 paboTbl Ha pasHbIX naarax

CP 3/RTE. WHTepgeiic KO-cynepBmnsopa Ao/HKEH ObiTb onpefeneH Takum obpas3oM, 4TO6bl «He nepuoauye-
ckne» ycnyrn CP 3/RTE mornm 6bl ucnonb3oBaTbesi A1 F-ycTpoiicTBa, HENOCPEACTBEHHO NOACOEAUHEHHOIO
K cetn CP 3/RTE

CP 3/RTE. UHTepdeiic KO-cynepBm3opa A0/KEH 6biTb onpefeneH TakuMm o6pas3om, 4ToObl «He nepuogunyec-
kne» ycnyrn CP 3/RTE mornu 6bl ncnonb3oBaTtbecs 4N F-ycTpolicTBa, HeNnocpeACTBEHHO NOACOEAUHEHHOrO K
cetn CP 3/RTE, unn yepe3 «KaHan» Kk F-Be4OMOMY YyCTPOCTBY, MOAKNIOUYEHHOMY K «4OMNOMHUTENBHON» CeTu
CP 3/1 (gna peructpayuun nHULUaLun, YTEHUS 1 3anucm n T.n.)

CoepgnHeHna R4 n R5 fo/mkHbl 6bITb TakKKe BO3MOXHbI NOCpPeACcTBOM nopta F-xocta A48 nporpaMmmucToB
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OKoHYvaHue mabnuuypi 12

Homep

CuctemHoe TpeGoBaHue

R7

«Kananbl-PN/DP» formxHbl 6biTb AOCTYMHEI KaK @BTOHOMHbIEe yCTpoicTBa NMMB0 Kak MHTErpUupoBaHHbLIE B KOH-
Tponnep

R8

MHamnkauma nHTepdeiica noneBoit WWHLI. F-ycTpoiicTBO J0MMKHO yKasbiBaTk Ha CBOM TUM MHTepdeiica NoneBoii
WnHbI. He TpebyeTcs, ecnu onpegeneH yHuduumpoBaHHbii AP| (cMm. R3), noaxogawuii 4ns He nepuoguyeckux
KoMMyHMKaumin CPF 3

R9

[Ins XxpaHeHUsA AaHHbIX F-ycTpolicTBa BHyTpy BceobLueit 6asbl AaHHLIX MPOEKTOB, o6palleHune K Hell BEINOrHseTes
C MOMOLLbo NapaMeTpa «BrI3oBa» UMM UCTMONL3YETCA MHTErPUPOBaHHBIA MHTEPGEAC NPOrPaMMHOrO UHCTPY-
MeHTa. JornxHo GbITe NPesycMOTPEHO aBTOMaTUYECKOe yrNpaBneHne BepcaMi HaGopoB JaHHbIX inapameTpa

R10

Mmsa cTaHuun/agpeca AomKkHO BbITk onpefeneHo Kak napaMeTp «BrbizoBay

R11

MyTb K chaiiny GSD pgomkeH ObiTk onpeaeneH Kak napametp «Belzosa»

R12

MHorossbikoBas NoafepxKa formxHa ObiTk onpefeneHa kak napaMeTp «BelaoBay». [porpaMMHbIA MHCTPYMEHT
xocTa (Host-Engineering-Tool) fomkeH 3agaBaTh A3bIK N0 YMOM4YaHWIO NpU BbI30OBE

R13

ABTOpPU3ALMA (POSIW 1 NpaBa JOCTyNa) AoMKHa Hacne[oBaTbCA OT MPOrPaMMHOrO MHCTPYMEHTa XOCTa U nepe-
AaBaTbest CPD- UHCTPYMEHTY Npu Bbi3oBe

R14

Cka4uBaHue inapamMeTpoB Ha F-ycTpoiicTBO. [MOTOK OKTETOB iNnapaMeTpOoB JOMKEH ONpPefAensATbCA TakuM
06pa3oM, 4ToObl ero MoXHo Obino XpaHuTb B IO KoHTponnepe U nepeaasats F-ycTpoiicTBy BO BpeMs obLuieit
napameTpusalum.

PROXY-FB no-npexHemy asnaetcsa ny4vwum peluernem ana FSCP 3/1

R15

Bepcusa. MHTepdeiicel API (cM. R3 1 R4) fomkHEl NpefocTaBnAaTbL HOMep BEPCUU, Takoi, 4Tobbl CPD-UHCTpY-
MeHTbI Mornu 66l aBTOMaTuyeckn nogcrtpanBatb camMu cebsi

R16

Pacneyatka. [JonxHo 6bITk NPeAYCMOTPEHO «yAaneHHoe ynpasneHne» nHausuayansHsiMn CPD-UHCTpyMeHTaMu
13 NMPOrpaMMHOro MHCTPYMEHTa XocTa A1 NaKeTHOW nevaTn nnu Ans AoCTaBKWU pacnevaTok B cTaHfapTU3nMpo-
BaHHOM chopMaTe (Hanpumep, HTML) nporpaMMHOMY WHCTPYMEHTY XocTa

R17

3arpyska 1 CkaunBaHue inapameTpoB. [omkHO GbITb NPeaycCMOTPEHO «yfianeHHoe yrnpaBneHue» cnemarnb-
HeiMU CPD-WHCTpyMeHTamu 1“3 MporpaMMHOM0 MHCTPYMEHTa XOCTa ANA NaKkeTHOW «inapaMeTpusayuu» unm
[OCTaBNATb iNapaMeTpbl B CTaHAapTU3MPOBaHHOM dhopMaTe NPOrpaMMHOMY MHCTPYMEHTY XocTa (cM. R14)

R18

CPD-MHCTpYMEHT AomkeH BbiTb akTUBUPOBaH Ha NpefocTaBNeHne MMEH CUMBOIIOB MO YMOIYaHuIo (HanpuMmep,
«OSSD1») nporpaMMHOMY MHCTPYMEHTY XOCTa 1 Nony4YeHue B3aMmeH puHanbHbIX Ha3Ha4YeHHbIX CUMBOSIbHBIX
MMEH NpoeKTa B crlyyae AWarHocTukK. NpegocTaBneHne CUMBOSIbHBIX UMEH MO YMOITYaHMIo BO3MOXHO B Clyyae
GSD daitna CP 3/RTE

R19

na Toro 4To6bl JOCTUrHYTh HE3ABUCMMOCTM OT NEeXallero B OCHOBE YEPHOro KaHana, JomKeH UCnofb3osaTb-
CA TOT Xe NMPUHLUMN 3alyUTel Nepefjadn AaHHbIX inapaMeTpa, 4To UCMoNb3yeTcsa ANS LMKndeckoro obmeHa
AaHHbIMK, KOTOPLIA NMpeACTaBreH Ha pUcyHKe 26 U onNUcaH B CBA3aHHOM C HUM pasfene, T. e. BblYUCNEeHne
inap CRC32 gormKHO ocyLLecTBRATLCA B 06paTHBIM NOpAAKoM 6aiiToB (Ha4anbHoe 3Ha4YeHne He JOMKHO BbiTb
Hynewm). MNpon3BoauTENb MOXET MCMONb30BaTb CBOW COBGCTBEHHLI MEeToa ANA 3alUuThl iNapamMeTpoB, ecru
BbINONHsATCA Tpebytowmecs kputepuu (inap-cepsep, CPD-UHCTpYMEHT)

Ha pucyHke 65 nokasaHbl CUCTEMHbIE acnekTbl uHTerpauun nHctpymenta CPD (CPD-Tool-Integration).
CPD-UHCTPYMEHT MOXET ObITb MOAKIIOYEH K OQHOMY U3 CrieflyIoLero:

* F-Ycrpoictey Hanpamyio (Hanpumep, USB, RS232);

« F-XocTy nocpeacTBOM nopra nporpaMMucTa;

+ CP 3/RTE u CP 3/1 uepes Kanan;

CP 3/1 unn CP 3/2
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PucyHok 65 — WHTerpaumsa cuctembl CPD-UHCTPYMEHTOB
8.6.4 Lllap-cepsep

8.6.4.1 O6uwee onnucaHne n orpaHnyYeHns

KoHuenuus inap-cepBepa siBAseTcsA cneynann3mpoBaHHoli hopmoii 60nee obuweli KOHUENLUN MPOKCKU-
th6n0Ka, kak aTo oTMeyeHo B 8.3.1. OTBETCTBEHHOCTb 3a NpejocTaB/ieHNe 3TON BO3MOXHOCTM NEXUT Ha Npo-
nssoauTensax F-xocTta, kak 3To 3asB/ieHO B Tabnuue 23, He3aBUCUMO OT TOro, peann3oBaHa M OHa B YacTu
F-xocTa, geicTBylolWero B kKauecTse BefyLero ycTpoictea 418 napameTpusaynmn, He CBA3aHHOW ¢ 6e3onacHo-
CTbio, BynpaBnsemMoii nogcucrteme, Takoit kak PLC, He cBfi3aHHO! C 6€30MacCHOCTbIO, AN HA MPOMbILITEHHOM
KoMnbloTepPe B TOW Xe ceTw.

PucyHok 66 — MexaHu3M inap-cepsepa (BBOZ, B 3KCM/yaTaluio)
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Ha pucyHke 66 nokasaHbl MpUHUUNMaNbHbIE LIArM mMexaHusma inap-cepBepa. BmecTte c koHurypu-
poBaHuem cetun n F-mapameTtpusauunein F-egomoro yctpoiictBa/F-ycTpoiicTBa co3gaeTcs 3K3eMnnsap U co-
oTBeTCTBYyHOLWeEN hyHKUMN inap-cepBepa (war 1). F-Begomoe ycTpoiCTBo/F-ycTpoiicTBO CNOCOGHO BXOAUTH
B pexum obmeHa faHHbIMU, UCNONb3ys 6e3onacHoe coctosHue (FV-3HauyeHusa). AccouumpoBaHHbin CPD
WHCTPYMEHT MOXET 6biTb 3anyu,eH NocpeAcTBOM HaAfiexall,ero nHtepgeica (war 2) n3 nporpaMMHOro
WHCTPYMEHTa, pacnpocTpaHsasa XoTa Obl agpec y3na CKOHUrypnpoBaHHOro yctpoiicTBa. [NapameTpusauus,
BBOJ, B aKCnjyaTauui, UCMbiTaHMe U T. N. MOXET ObiTb BbINO/HEHO C NomMowbio CPD uHcTpymeHTa (war 3).
Mocne 3aBepleHns Bblumcnsetca curHatypa iPar CRC n oTobpaxaeTtcsa B luecTHagLuaTepuyHoli dpopme ans,
KaK MMHMMYM, KOMMPOBaHUS N BCTaBKM 3TOr0 3HauyeHus B nosie 3anmcyn «FiParCR C» KoHGuUrypaynoHHOWM
YacTy NporpammMHOro uHctpymeHTa (war 4). Mepesanyck F-Begomoro ycTpoicTea/P-ycTpoiicTBa Heob6xoaum
ana nepegadn napametpa «F_iPar_ CRC» F-Begomomy ycTpoicTtBy/P-ycTpolicTBy (war 5). MNMocne okoH4ya-
TenbHOW Bepudukayum n Boinycka F-seegomoe ycTpoincTBo/P-yCTPONCTBO aKTUBUPOBAHO ANSt MHULMANM3auum
yBeAOM/IeHus o 3arpy3ke (war 6) B ero akzemnnap inap-cepsepa. OHO, TeM camMbiM, UCNONb3yeT cpefcTBa
avnatocTukn CPF 3 (8.6.4.2 n [49]). inap-cepBep onpalwunBaeT gnarHoctnyecky nHpopmauuo (Hanpumep,
RDIAG ®6n0ka) gns nHtepnpetauuu 3anpoca (R) n gna yctaHoBAeHUs npouecca 3arpy3ku (war 7), KoTopbli
XpaHuUT InapameTpbl Kak 3K3eMnasap AaHHbIX B XOCTe inap-cepBepa.

Ha pucyHke 67 nokaszaHa BTopas 4acTb MexaHu3Mma inap-cepBepa. B cnyyae 3ameHbl gecektHoro F-sefo-
Moro ycTtpolictBa/P-ycTpoiicTBa (warl) F-Befomoe yCTPONCTBO/P-yCcTpOIiCTBO NpUHNUMaeT cBon F-napameTpsl,
Bkno4vasa «F iPar CRC» (war 2), npu 3anycke. Tak kak {napameTpbl, Kak NpaBni0, OTCYTCTBYIOT NpuN 3amMeHe
UNN He coxpaHAalTcsa F-BefoMbIM YCTPOCTBOM/P-yCTPONCTBOM, TO OHO MHULMANN3MpyeTyBeLOMIEHNE CKaYm-
BaHuA (Wwar3) B 9K3eMnNasp CBOEro inap-cepsepa. Tem camblM, OHO UCNOMb3yeT cpeacTBa guatoctukn CPF 3
(8.6.4.2 n [49]). inap-cepBep onpalwnBaeT gnarHoctTuyecky nHeopmayuo (Hanpumep, RDIAG ®6noka) gns
uHTepnpeTtayun 3anpoca (R) u ona yctaHoBneHns npouecca ckaumBaHusa (war4). C nomoLybio 37O nepegayu
F-Begomoe ycTpoiicTBo/P-ycTpoicTBO CMOCOGHO NpeAoCcTaBAATb MCXOAHbIA PyHKLMOHAN 6e3 ncnonb3oBaHns
[OMONTHUTENbHBIX NpOrpaMMHbIX Ui CPD MHCTPYMEHTOB.

PucyHok 67 — MexaHu3M inap-cepBepa (Hanpumep, 3aMeHa F-ycTpoiicTea)
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Cnepgyloue orpaHnyeHuns 6ol onpegeneHsl 4NA MexaHu3ma inap-cepeepa:

- Kax/Abl/i aK3eMnasap inap-cepsepa A0/DKEH nojfaepxueatb MUHUMYM 2151 OKTeTOB TapamMeTpoB Ha
F_Source/Destination_Address (ycTpoiicTBo/nogmonynb/Moaynb);

- TapameTpbl XpaHATCA Kak 04WH (DMKCMPOBAHHbLIN 610K AaHHbIX, KaK 3TO NOKa3aHO Ha pucyHke 52;

- inap-cepBep He cBsi3aH C 6€30MacHOCTbI0. OH MOXEeT 6bITb peann3oBaH Wau 3anylieH B CTaHAaPTHOM
XOCTe WM B CTaHAApPTHOM YyacTu F-xocTa (pUCYHOK 67);

- inap-cepBep A0/MKEH 6bITb A4OCTYNEH TO/IbKO B COBOKYNHOCTU C pexumom V2 n3z FSCP 3/1;

- OTBETCTBEHHOCTb 3@ TO, YTO CKayaHHbI# Habop TapameTpoOB COOTBETCTBYET, HANpUMep, KOPPEKTHOMY
TUMNY 1M BEPCUM Y 3aMEHSAIOLLEr0 YCTPOICTBA, IEXUT Ha Npou3Bogutene F-eegomoro yctpolictBa/P-ycTpolicTBa;

- P-moaynb/P-Befgomoe yCcTPONCTBO/P-yCTPOWCTBO JO/KHO MHULMaANu3mpoBaTb 3anpoc-Tap-cepsepa,
Korfa YyepHblii KaHan rapaHTUpyeT f0CTaBKy YBeAOM/IEHNS;

- paspelleHo OAHO NOBTOPEHMe KaxAblii pa3, Korga nonbiTka «BoccTaHoBieHne» He ypaetcsa (0Tkas).
CooTBeTcTBYlOWan (hyHKLMA 6€e30nNacHOCTN coxpaHsaeT 6e3onacHoe cocTossHue (FV 3HavyeHus);

- «BoccTaHoBNEHME» [O/MKHO BbINOMHATLCA TO/IbKO NPU 3anycke cuctembl/P-ycTpolicTBa.

8.6.4.2 YBenomneHue

[AnarHocTuyeckoe coobLeHNe — 3TO e4MHCTBEHHbIV CTaHA4aPTHbIA MexaHu3M yBeAOM/IeHns inap-cepsBe-
pa B ceTax Tuna CPF 3, Tpebytowniica gna F-eegomoro yctpolictea/P-moaynsi. TeMm He MeHee, B OT/iMume OT
CTaHAapTHOro KOHTeKCTa AMarHocTuku, yBeoMIeHUe inap-cepBepa He HyxjaeTca B nepegayn mHdopmauuu
Kaknm-nmbo MHCTPyMEeHTaM Budyanusauun Ana nognepxaHua B3anmofeincteusa. M3 HECKONMbKUX pasHbIX TU-
nos CP 3/1 n CP 3/2, yctaHoBneHHbIXx B MOK 61158-5-3, npegnoytnutenbHoe KOAUpOBaHue AnarHoCTMYeCcKol
MHgopMaumn cBsizaHo co «CTaTycHoli Mogenbto» [50]. Ans Toro 4to6bl U3bexaTb KOH(IMKTOB C yXe cylie-
CTBYWOLWUMYN TUNaMy B NpeABapuTesibHO 3ape3epBrpoBaHHOM AnanasoHe 6bln onpegesnieH HOBbIA TUN cTatyca
«3anpoc inap-cepsepa» (Tun = 7).

MpumeyaHune — «OBHOBMEHHas aBapuiiHas curHanmsauys» (Tn=6) He Gbina BbiIOpaHa B ka4ecTBe 3TOro TMna
1, KaK npaswno, BEAET K OTOOPaXKEHMIO aBapuinHOA MHopMauum 1 cnesyeT Apyroin cemaHTuke. Lienbto FSCP 3/1 ssnset-
CS YCTaHOB/IEHWE KOAMPOBOK 4/19 ABYX TUMOB AMArHOCTMHECKMX coobLueHuid ans CP 3/1, CP 3/2 n CP 3/RTE HacTo/bko

NPUBAMKEHHO HACKO/IbKO BO3MOXHO, Takmm 06pa3oM, 4Tobbl F-moaynto BHYTpU yaaneHHoro /O He TpeboBasiock 3HaTb O
CBOEM Pa3BepTbIBaHWN.

Ha pucyHke 68 nokasaHo kogupoBaHue 3anpoca inap-cepsepa gna CP 3/1 n CP 3/2.

VB but3 LB

PucyHok 68 — KopguposaHue 3anpoca inap-cepsepa («Mofenb craryca»)
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Kaxxaoe koaupoBaHue «3anpoca inap-cepeepay HauMHaETCA C WecTu 06a3aTenbHbIX OKTETOB CTaHAapT-
HOro gnarHoctudeckoro 6noka. enar «Diag.ext.diag» (GuT 3 nepBoro okTeTa) He AOMKEH NOABEPraTbCs BIU-
SIHUIO, TAK KaK HU OAWUH CBETOAUOAHBIA MHANKATOP HE AOMKEH ObiTb BKIIOYEH B Cy4Yae OTCYTCTBUS OTYETOB O
Aedekrax. Cnegyowme 4 oKTeTa COOTBETCTBYIOT CTAHAAPTHOMY KOAUPOBAHUIO, ONUCaHHOMY B MOK 61158-5-3
M nokasaHHOMY Ha pucyHke 68. Tun craryca ectb HOBbI «3anpoc inap-cepsepa» (7). Cneuudukarop crary-
ca fomkeH ObiTb yCTaHOBNEH B 3HaueHue «0x». Teno «3anpoca inap-cepsepa» coaepxuTt cneuMdukaTopbl,
onpeaeneHHble B Tabnuue 13.

F-moaynb B yaaneHHoM /O Bcerga ucnonb3yeT KOAUpOBaHUE, NOKa3aHHOE Ha pucyHke 68, unu us
Haanexawlero nogHadopa, Ana BCeX Cny4aes, KOraa OH MOXET ObiThb BHEAPEH B yaaneHHoe /O ycTpoicTeo
CP 3/1 unu CP 3/RTE. YaaneHHbl# /O gomkeH oTnpaenATb N0 O4HOMY YBEAOMIIEHUIO 32 pa3 U, TEM CambiM,
COXpaHATbL UMK BOCCTaHaBNuBaTb inapameTpbl F-moayna 3a F-moaynem. Moackasku Ansi NPOEKTUPOBAHUSA B
cny4asx guarHoctuyieckon neperpysku (Hanpumep, «Diag.Ext_Diag_Overflow») MmoxHO Haitu B [50].

MpumMedaHune — KogupoBaHue nepegaqn MHGPOPMaLNN MEXAY MOAYIIEM M FONIOBHOMN CTaHLMeil He cTaHAap-
TU3UPOBAHO.

TpaHcdhopmaums KogMPOBKK 3anpoca inap-cepeepa B Hagnexawmi popMar akTyanbHOro KOMMYHMKa-
UMOHHOIo NpohunAa ABNAETCA 3a4a4en ronoBHOW CTaHUMK yaaneHHoro I/O ycrpouncrea (pucyHok 68 unu 70).

Ta6bnuya 13 — Cneuudukatop ansa 3anpoca inap-cepeepa

inap creuu- HassaHue OkTeT 3 OkTeT 2 OkTeT 1 OkTeT 0 Onpeaenexve
dukaTtop

iPar0 iPar_Req_Header | SR_Version Reserved N_Count | SR_Type [ Tun 3anpoca inap-cepsepa
(Unsigned32)

iPar1 Max_Segm_Size | 0x00h 0x00h 0x00h 0...234 MakcumansHebiii
paspeLleHHbIn pasmep
CerMeHTa B oKTeTax
(Unsigned32)

iPar2 Transfer_Index 0x00h 0x00h 0x00h 0...254 MHaekc Ans nepeaauu

(255) perucTpayuu sanucu/uTeHus

(Unsigned32)

iPar3 Total_iPar_Size O6LLas AnvHa oKTeToB
innapametpa (Unsigned32)

MpuMmeyaHuns

1 3apeaepsupoaHo: Cm. 7.1.3, nogckasku.

2 MNapameTp «Max_Segm_Size» MmoxeT ObiTb 6onbLLUe, Yem 234 okTeTa, B criydae CP 3/RTE. OH MOXeT BK/tovaTb
BMNOTb A0 2%2-1 OKTETOB, YTO BLI3BAHO OrpaHNyeHnsMn FSCP 3/1.

3 «Transfer_Index» B 255 okTeTOB MOXET KOHNUKTOBATL C ApyrUMu ycrnyramu, Takumu kak, CALL (BbisoB) UTO
PYHKLMA.

4 NapameTp «Transfer_Index» moxeT GbiTb BonbLue, Yem 255 okTeToB, B cnydae CP 3/RTE oH MoxeT gocTurarts
no 65 535,

5 3ameHsitoLLiee yCTPOWCTBO MOXET HE 3HATb KOPPEKTHOro pa3Mepa inapameTpa CBOEro npefluecTBeHHWKa. B
Takom criy4ae yBeJoMIEHNE AN BOCCTAHOBIIEHUA MOXET cofepxaTb «Total_iPar_Size = O», 4To 03Ha4aerT, YTo inap-
cepBep bygeT cka4mBaTb NonHbIA Habop AaHHbIX inapamMeTpoB.

6 N_Count aBnseTcs c4eT4MKoM nocrnefoBaTenbHOCTU Ang yBegoMneHuid (Tonebko ansa CP 3/1 u CP 3/2), cuutas
oT 1 4o 15 1 cHavana.

MapameTp «SR_Versiony» aomkeH 6bITb ycTaHoBneH B 0x01h. MapameTtp «N_Count» A0mKkeH Ha4nHaTbCA
C «1» 1 yBENUUMBAaTLCA C KaXabiM yBegomneHnem (Tonbko B criydasx CP 3/1 u CP 3/2) no sHayeHus 15 n
3aTeM NpoaoMKaTbCA, Ha4yaB co 3HauyeHue «1». MapameTp «SR_Type» AOMKEH KOAUPOBATLCS, KaK NOKa3aHo
Ha pUCYHKe 69.
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0 0 3apesepBupoBaHo, cM. 7.1.3, noackasKku.
0 1 CoxpaHeHue (BblknagblBaHue).
1 [0} 3apesepsnposaHo, cM. 7.1.3, NoACKa3Ku.
1 1 BoccTtaHoBneHue (CkadnsaHue).
t 11 3ape3epBupoBaHo, cM. 7.1.3, NoAcKasKku.
0 *
Mepegaya Ha 0HO YreHne/BHeCEHWE 3annucu.
1 *
CermeHTMpoBaHHasa nepejava, npuxogaujanca Ha mexanusm push/pull.
14---------- T mmmmmmem 14 3apesepeupoBaHo, cM. 7.1.3, NoAcKasKi.

PucyHok 69 — KoguposaHue SR_Type

Bo3moxHasa peanusauus aHanora BHYTpuW, Hanpumep, He cBA3aHHON ¢ 6e30mMacHOCTblO YacTu F-xocra,
onuncaHa B [49] n Ha3biBaeTcA (PYHKLMOHaANbHLIM 6/10KOM KOMMYyHMKauuii RDIAG.

Mocne oTnpaBku 3anpoca inap-cepBepa F-Begomoe ycTtpolicTtBo/P-mMmoaynb oxupgaet 218 mc (npu6-
NN3nTenbHo 4,4 MUHYT) NOSIHOTO BbIMOMIHEHUA ycnyrn «Save» (CoxpaHuTb) nnm «Restore» (BoccTaHOBUTD).
Mo ncTeyeHuto aTOro BPeMeHU, OH 3anyckaeT Hajfiexalee gumarHoctumyeckoe coobuieHne B COOTBETCTBUM
c 6.3.2. MpeagnouTutenbHoe KoAUpoOBaHWe AunarHoctuyeckolh mHgpopmauyum B CP 3/RTE gns inap-cepsepa
cBA3aHoO ¢ «Mogenbio ABapuiiHOro curHana» u co ctaHgapTHeiM «Upload&Retrieval» aBapuitHbiM cCUrHanom,
onpegeneHHbim B MOK 61158-5-10 1 MK 61158-6-10. Ha pucyHke 70 noka3aHO kogupoBaHue 3anpoca inap-
cepBepa gnsa CP 3/RTE (M3K 61784-2). MNMocne oTnpaBku 3anpoca inap-cepBepa P-ycTpolictBo/P-moaynb
oxupaeTt 218 mc (Npubnn3nTenbHo 4,4 MUHYTbI) ANA MNOMHOrO 3aBepweHnn cepsuca «COXpaHUTb» UK
«BoccTaHoBUTb». [0 NCTeUeHUo 3aTOro BpeMeHN, OHO 3anyckaeT Hajnexalee gnarHocTtuyeckoe coobuieHune
B cooTBeTCTBMM C 6.3.2. B cnyyae 3anpoc inap-cepeepa Ha «BoccTtaHoBNeHMeE» M Npu OTCYTCTBUM XPaAHUMbIX
TapameTpoB, inap-cepBep A0/HKEH OTNPaBUTb 3aNuUCb AANHOK «0».

MSB But3 LsB
Octet 1 1
Octet 2 1 Alarm Notification
Octet 3 1 (Upload&Retrieval -
Octet 4 1 BblknagbisaHvie u
1 BO3BpaLLieHne)
Octet n 1
BlockHeader 6
AlarmType (30 = "Upload&Retrieval") 2
API 4
SlotNumber 2
SubslotNumber 2
Module IdentN umber 4
SubmoduleldentNumber 4 iPar ysegomneHune
AlarmSpedfier 2 BI0K Ha 3aTPOHYThI
UserStructure Identifier (= 0x8201) 2 MoAy/ b
BlockHeader 6 (52 OKTeTa Ha
Padding octet (3anonHstowmitokTeT) 1 6J'IOK)
1

Padding octet (3anonHstowmiiokteT)

iParO: iPar_Req_Header
(Unsigned32)

I

iParl: Max_Segm_Size
(Unsigned32)

iPar2: Transferjndex
(Unsigned32)

iPar3: Total_iPar_Size
(Unsigned32)

PucyHok 70 — KoaupoBka 3anpoca inap-cepeepa («MoAe/flb aBapuUnHOIo curHana)
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8.6.4.3 Ycnyru

inap-cepeep ABMAETCA ManeHbKON NPOrpamMMoON, BbI3bIBAEMOW Kakabld OCHOBHOW LUMKM, Hanpumep,
BHYTPU HE CBA3aHHOM ¢ 6e30macHOCTbi 4actTu F-xocta. OH cobupaer AMarHOCTUYECKYI MHpbopMauumio,
onpawuBas onpeaeneHHole F-Begomble ycTpoincTea/F-mogynu, B nomckax mobbix 3anpocoB ABYX TUMOB:
«CoxpaHeHus» n «BoccTaHoBNEHUAY . [ns TOro YToObl BbINOMHUTL 9TK 3aNpPOChl OH UCNOMb3YeT CTaHAaPTHbIE
He NepuoguYecKkue ycnyru «4utaTb 3anucky (read record) u «BHeCTU 3anmcby (write record), Kak 3TO ONpeaeneHo
B M3K61158-5-3. Ans HeGonbLumMx HABOPOB inapameTpoB 4OCTAaTOMHO 0ObLIMHON HECErMEHTMPOBAHHOW BEPCUK
ONA KaKOON «3anucy YTEHMA» U «BHECeHMs 3anucu» (tTabnuubl 14 n 15). BosmoxkHas peanusauusa aTux
ABYyX ChyHKLMIA, OCHOBaHHAs Ha A3blkax nporpammMuposanna u3 MOK 61131-3, onucaHa B [49] n HasbiBaeTCA
byHKUMOHaNbHbIMK Griokamu koMmyHukauuin RDREC u WRREC. HactoaTenbHO pekOMeHAYEeTCa MCNOMb30-
BaTb 9Ty peanu3aumto ans F-xOCT CUCTEM ANA NpeaocTaBneHust sTuxX (PyHKUMOHaNbHbIX BroKoB B paMKkax
6ubnuoTekun, NpeaHa3Ha4eHHoW Ans YacTu, He CBA3aHHON ¢ 6e30NacHOCTLIO.

Tab6nuya 14 — CTpyktypa Read_RES_PDU («3anucu 4TeHus»)

CprKTyp;gSad—REs— Pasmep KoauposaHue MNpumevaHns

Function_Num 1 oKkTeT Ox5E Yka3srbiBaeT Ha «Read», fix 3aronoBok
Slot_Number 1 oKkTeT 0...255 MecTononoxeHune Moayns

Index 1 okTeT 0..254 "Transfer_Index"

Length of net data 1 okTeT 0...240 OnvHa cermeHTa illap

iParameter (cerMeHT) | n oKTeTOB - n = 240 makcumyM Ha 3anuck | [aHHble
MpumedaHune — CooTBeTCcTBYIOWME CTPYKTYphl ANA CP 3/RTE moxHo HaiTu B [49].

Tabnwuuya 15— Crpyktypa Write_REQ_PDU («3anucu BHeCeHWA»)

CtpykTypa Write_ REQ_PDU Pasmep KoaunpoBaHue MpumeyvaHus
Function_Num 1 oKTeT Ox5F Yka3biBaeT Ha «Writew, fix 3aronoBok
Slot_Number 1 oKTeT 0..255 MecTononoxeHne moayns
Index 1 oKTeT 0..254 "Transfer_Index"
Length of net data 1 oKTeT 0...240 OnuHa cermenTa inap
iParameter N OKTETOB - n =240 makcumMym HaHHble

Ons HabopoB inapamMeTpoB, NpeBbILIAOWMX Npeaen 3anucn unu bycepa onpeaeneHHoro F-eeaqomMoro
ycTponctea/F-Moaynsa MOXET MCMONb30BaTbCA pacLUMpPEHHas BEpCUS HE NEePUOANYECKUX YCAYT «4uTaTb
3anucby U «BHECTU 3anucby, onucaHHaa B MOK 61158-5-3 kak ycnyru «Pull» u «Pushy (BbiTankusaHue u
npoTankusaHue), nokasaHHsle B Tabnmuax 16 n17.

Tabnwuuya 16 — Ctpykrypa Pull_RES_PDU («Pull»)

Ctpyktypa Pull_RES_PDU Pasmep KoauposaHue MpumMedaHua
Function_Num 1 oKTeT Ox5E YkasrbiBaeT Ha «Ready, fix 3arono-
Slot_Number 1 okTeT 0..255 MecTononoxeHue Mogyns BOK
Index 1 oKTeT 0... 254 (255) "Transfer_Index"®
Length of net data 1 oKTeT 0...240 [OrnuHa cermeHTa inap + 3aronosok obnac-
TU 3arpysku
Extended_Function_Num | 1 okTeT 0x02 YkaseiBaeT Ha «Pully ObnacTb
Options 1 okTeT Unsigned8 YnpaeneHue notokammn, cM. MOK 61158- | 3arPy3k
5-3,6.2.17.2
Sequence_Number 4 oKTeTa Unsigned32 ...Tekywero iPar cermeHTa
iParameter (cermenT) N OKTETOB CTpoka oKTeTOB n = 240 makcMmyM Ha 3anucb HaHHble
3 «Transfer_Index» n3 255 B faHHOM cryqae cooTBeTcTBYeT MK 61158-5-3. TeM He MeHee, KOHMMNKTLI OCTyMa C
Apyrumu yenyramu, Takumu kak CALL n dpyHKUmMmM UTO, OOMKHBI paccMaTpuBaTbCs NPy NPOEKTUPOBaHUA U peanusaumu.
Bce gpyrue nHgekcel MOryT Mcnonb3oBaThea AN yenyr «Pull» n «Push».
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Tabnuya 17 — Crpykrypa Push_REQ_PDU («Push»)

CtpykTtypa Pul_RES_PDU Pasmep KoavposaHue MpumevaHus
Function_Num 1 oKTeT Ox5F YkasbiBaeT Ha «Writex, fix 3aronoBok
Slot_Number 1 oKTeT 0...255 MecTononoxeHne Mogyns
Index 1 okTeT 0 ... 254 (255) "Transfer_Index"?
Length of net data 1 okTeT 0...240 [OnwuHa cermenTa iMap + 3aronosok onacTtu
3arpysku
Extended_Function_Num 0x01 YkasblBaeT Ha «Pushy» O6nacTb
3arpysku
Options 1 okTeT Unsigned8 YnpaeneHue notokamu, cM. MOK 61158-
5-3,6.2.17.2
Sequence_Number 4 okreTa Unsigned32 ...TekyLero iPar cermeHTa
iParameter (cermeHT) N OKTETOB Octet String n =240 MakcUMyM Ha 3anucb [aHHble
3) «Transfer_Index» 13 255 B faHHOM criy4ae cooTeTcTByeT M3K 61158-5-3. TeM He MeHee, KOH(NUKTLI 4OCTYyNa ¢
Apyrumu yenyramu, Takumm kak CALL v dpyHkUmn UTO, fonxkHbl paccmaTpuBaTbea NPU NPOEKTUPOBaHUU U peanusaLyui.
Bce gpyrue nHpgexcsl MoryT ucnonssoBatbes 4ns yenyr «Pull» n «Pushy.

F-x0CT unu accouumpoBaHHasa CUCTEMA, He CBsi3aHHas ¢ 6e30NacHOCTLIO, MOTYT NPEAOCTaBAATL MEXaHU3M
inap-cepeep COBEPLUEHHO CKPLITHIM OT MNOMb30BaTENA UK B Ka4ecTBe Habopa dyHKLMII BUdNUoTekun, KOTopble
HeobxoaAMMO CKOHMUIypUpOBaTh ANsi ONpPeAeneHHOro NpoeKkTa.

Mpumepom aAns cranaapTHOro cepeepa napameTtpoB Oyaetr mexanusm «Upload&Retrievaly (3arpyska u
Wseneyenue) us CP 3/RTE, kak ato onpeaeneHo B MOK 61158-5-10, MOK 61158-6-10 u MOK 61784-2 (CP 3/RTE).

F-moayne B yaaneHHom I/O Bcerga ucnonb3yet Hagnexaiuee kKoaupoBaHue, BCAKUIA pas, Koraa OH MOXET
6biTb BHeapeH B CP 3/1 unu yaaneHHoe ycrpoicteo /O CP 3/RTE. Mpeobpa3oBaHne KOAUPOBKU nepeaadn
inapameTpoB B HaagneXxaLLmii hopMaT akTyansHOro KOMMYHUKALMOHHOTO Npoduns n o6paTHO SIBNSieTCA 3aaa4ei
rofioBHON CTaHuuu yaaneHHoro 1/O ycrpoincrea.

MHpekcol 3anucen ana ycnyr «CoxpaHuTby U «BOCCTAHOBUTLY MOFYT OTNMYAThCS. TakKe BO3MOXHO,
yTo ycnyra «BoccraHoBuTb» OyAeT uuTaTb MEHbLUEEe YMCMO AaHHbIX, YeM Obino CoxpaHeHo npexae. 3T
COXPaHeHHbIE AaHHbIE MOTYT CoAepXKaTb MHPOPMALIMIO O MPOBEPKE, TAKYIO KaK, TUN YCTPOWCTBA, ANUHA AaHHbIX,
noanuce CRC, 1 T. n. B gononHeHue K inapamerpam. CkaumBaHue KOPOTKON 3anucu ¢ uichopmauuein Nposepku
nossonset BepudnLMpoBaTh HENPOTUBOPEUYNBOCTb AAHHBIX U UX aKTYanbHOCTb, HE BNUASA HA 9D(DEKTUBHOCTH.

8.6.4.4 MMportokon

Ha pucyHke 71 nokasaHa guarpamma COCTOSHUI inap-cepsepa, a B Tabnuue 18 onucaHbl COCTOSIHUSA inap-
cepBepa, a TaKkxke nepexobl U BHYTPEHHUE anemeHTbl. O6uyo nHcopmaumio o Hotaumn UML2 cm. B 7.2.2.
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?

YcTaHoska”

Korpa

PurcyHok 71 — [marpamMmmMa COCTOSIHWIA inap-cepBepa

TepMUHbI, NCNONb3YyEMble Ha PUCYHKEe 71 OMMCaHbl HUXE:

Save_single

Restore_single
Save_multiple
Restore_multiple

System log entry (3anucb B
CUCTEMHbIN XypHan)

System diagnosis entry (3a-

MUCb CUCTEMHOI JNArHOCTUKN)

Neg_Response

Wrong_request

3anpoc inap-cepBepa Ha coxpaHeHue (3arpysky) ogHoOro 6s0ka TapamMeTpoB
Ha 3anuck (RDREC);

3anpoc inap-cepeepa Ha BOCCTaHOB/IeHMe (ckaumBaHue) opHoro 6noka
MapameTpoB Ha 3anuck (WRREC);

3anpoc inap-cepBepa Ha BOcCTaHOB/eHUe (ckaumBaHue) 6onbliero 6s0ka
TapaMeTpoOB AN MHOXecTBa 3anucein (PULL);

3anpoc inap-cepeepa Ha BOCCTaHOBNeHWe (ckaymBaHue) 6onbliero 6noka
TapaMeTpoB AN MHoXecTBa 3anuceil (PUSH);

no6oe ycnewHoe AeicTBUe COXPaHEHUA M BOCCTAHOBEHUA MOXeT 6biTb
3anucaHo B haiin xXypHana inap-cepBepa (He o6a3aTenbHas yHKUUA);

nwoboe HeycnewHoe ,D,EI\/'ICTBMG CcoXpaHeHNa Nan BOCCTaHOB/IEHUA AOOJ1IXXHO
6bITb 3a)MKCMPOBAHO B OTYETE MOCPEACTBOM CUCTEMHbIX CPeLCTB AUarHo-
CTUKN,

Kax bl pas, korga cuctemHas yHkuus, Takaa kak RDREC, WRREC, PULL
nnn PUSH npepbiBaeT paboTy, BbigaBas OwWKOKY, inap-cepBep AOJIKEH
co3faBaTb 3aMuUcb O AMArHOCTUKE CUCTEMBbI;

Kaxablii pas, korga inap-cepBep o6HapyXXuBaeT HEBEPHbIN TUN 3anpoca uam
OTCYTCTBME peakuymmn NbbiX BbI3BAHHbIX CUCTEMHbLIX DYHKLUMWIA, OH AO/XEH
npepsaTtb gelicTBue n co3gaTb 3anncb O AUArHOCTUKE CUCTEMBbI.
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Tab6nuya 18 — CocTosHns inap-cepsepa n nepexofbl

HAUMEHOBAHUE
COCTOSIHUS OMNUCAHUE COCTOAHUA
1. Initialisation CocTosiHWe XONoAHOro 3anycka, UHULManu3aLuuu BLIBOJOB, €CIN TakoBble ONpefefeHbl
(MHuymanusayus)

2 Idle (MpocrToit)

CocTosHMe NPOCTOA, HET AENCTBUIA

3 Poll_iPar_Request

Mpu BBI30BE OCHOBHOTO LIMKIa UMK [ pyroit Noao6HON AeATeNbHOCTU B yNpaBnseMoi noacucteme
B Tene AnarHocTMHeCcKon UHpopMaLm UHTEpNPETUPYETCA 3anpoc inap-cepeepa W 3anyckaeTcs
COOTBETCTBYIOWANA yCryra cucTeMbl. B cnyvae olwimbok, aomkeH BbiTb ocylecTBNeH Nepexoa B
coctosiHne ERROR

4 RDREC

B naHHoM cocTosHUM JomKHa BbI3biIBaTLCA cucTeMHas dyHkuna RDREC (B cootBeTcTBuu ¢ [49])
unu gpyras nogobHas dyHKLUSA, BeINONHAIOWAA PYHKUUIO YTeHUst B cooTBeTcTBUM ¢ CP 3/1 unu
CP 3/2 B MOK 61158-5-3

5 WRREC

B naHHOM cocTosiHUM fjonXKHa Bhi3biBaTbea cucTeMHasn pyHkumsa WRREC (B cootseTcTBuu ¢ [49])
unu apyrasa nopobHasi yHKUUA, BuINonHAWLWAs (YHKLUIO BHECEHUS 3anMcu B COOTBETCTBUU C
CP 3/1 unu CP 3/2 B M3K 61158-5-3

6 PULL

B faHHOM cocTosHUM A0MXKHA BhI3biBaTbes cucTeMHasn pyHkuma PULL, BeinonHs-towasa yHKUuio
MHOXeCTBEeHHOro YteHusi nocpegctsoM «Extended_Function_Num» = 0x02 B cootBeTcTBum ¢ CP 3/1
unu CP 3/2 8 MOK 61158-5-3

7 PUSH

B AaHHOM COCTOSIHUM [L0IKHA BhI3bIBaTbCs cucTeMHas pyHkuma PULL, BeinonHs-towasn gyHKUuio
MHOXECTBEHHOro BHeceHUs1 3anuceid nocpefctsoMm «Extended_Function_Num» = 0x01 B cooT-
BerctBuu ¢ CP 3/1 unu CP 3/2 8 MOK 61158-5-3

8 ACK

B aaHHOM cocTosHuu nioboe ycnelHoe iecTBUE COXpaHeHNA N BOCCTAHOBNEHUSI MOXET BbITb
3anucaHo B «cMCTEMHOM dbaiine xypHana inap-cepsepa» (He obsasaTenbHas yHKUUS)

9 ERROR

Kexgblii pas, koraa cucteMHas dyHkuus, Takasa kak RDREC, WRREC, PULL, unu PUSH npe-
KpallaeT paboTy, BblgaBas ouMbKy, unu B criydae oLMBo4HOro 3anpoca, inap-cepeep AOMKeH, B
pamKax AaHHOro CoCTosHWSA, co3fjaBaThb 3anuchb O UarHOCTUKU CUCTEMBI

[podomxeHue mabnuypbi 18

MCXOOHOE LLENEBOE Y
MEPEXOA | cOCTOSHUE | COCTOSHME AENCTBUE

T1 1 2 -

T2 2 3 Bbi3oB ocHOBHOro yukna (unu gpyroro nogobHoro cobulTusa B ynpasnsemoit
nogcucreme)

T3 3 BeizoB cyHKkUMU RDREC ana sarpy3ku ogHoro 6noka inapameTpos

T4 3 5 BeizoB chyHKkumn WRREC ans ckadnBaHns ogHoro 6noka inapaMetpos

T5 3 BrizoB dyHKkunn POLL Ana MHOXECTBEHHOIO ckavnBaHUs 6onbLUero cerMeH-
TUpoBaHHoro 6noka inapameTpos

T6 3 7 Bbi3oB hyHkumu PUSH ana MHOXECTBEHHOro ckaunBaHUsi GonbLUero cermeH-
TupoBaHHoro 6noka inapameTpos

T7 6 6 HavaTb untaTh cneayrowmi cermeHT

T8 7 HauvaTb 3anucbiBaTb CNefyoLwuii CerMeHT

T9 4 HavaTb 3anucb B paitnl CUCTEMHOro XypHana o6 ycnewHoM BbINOSIHEHUN
RDREC (He obsasaTensHo)

T10 4 9 HavaTb 3anucb CUCTEMHON AMaArHoCTUKA

™M 5 8 HavaTtb 3anuck B ¢paiin cucTeMHOro xypHana o6 ycrnewHoM BbIMOSIHEHUM
WRREC (He ob6a3aTensHo)

T12 5 HavaTb 3anucb CUCTEMHOIA ANArHoCTUKK

T13 6 HavaTb 3anucb B chaiin cMCTEeMHOro XypHana o6 ycnewHoMm BbiNOMHEHUN
POLL (He obAsaTenbHO)

T14 6 9 HavaTb 3anucb CUCTEMHOIA ANarHoCTUKM
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OkoHYaHue mabnuupl 18

MEPEXOA | GoCTORMME | COCTORHME REVCTBUE
T15 7 8 HavaTb 3anucb B daiin cUCTeMHOro XXypHana o6 ycrnewHOM BbINONHEHUN
PUSH (He obasaTtentHo)
T16 7 9 HauvaTb 3anucb CUCTEMHOW AUarHOCTUKN
T17 8 2 MepeitTu B pexxum oxugaHusa (Idle)
T18 9 2 Mepeittu B pexxum oxugaHusa (Idle)
T19 3 9 HauvaTb 3anucb CUCTEMHOW AUarHOCTUKN

8.6.4.5 YnpasneHue inap-cepsepom

B Tabnuue 19 nepeumcneHsbl CpeacTea ynpasneHus inap-cepeepom Ans o6ecneveHnss ayTeHTUYHOCTH,
COOTBETCTBUSA U LLENOCTHOCTU laHHbIX inapameTpoB. OTBETCTBEHHOCTL 3a NpeaocTaBneHme mep 6e3onacHoCcTu
ANA MEeXaHU3MOB COXPaHEHUS U BOCCTAHOBNEHUA nexut Ha F-moayne, F-BeAOMOM yCTpPOMCTBE MU
F-ycTpoinctee. inap-cepeep BCEro NMULb XPaHUT inapamMeTpbl B BUAE NOTOKA OKTETOB U MOXET TaK CIY>XUTb
CTaHAAPTHLIM CepBEPOM NAapPaMeTPOB ANs YCTPOUCTB, HE CBA3AHHLIX C 6€30MacCHOCTLIO.

Tabnuya 19— CpeactBa ynpaBneHus inap-cepsepom

OnemeHT / ctagua | Pasgensl Onucanue

F_S/D_Address |8.1.2 Ucnonb3oBaHue F_Source/ Destination_Address unu kopotkoro F_S/D_Address saensaetca
7.37 obsA3aTenbHLIM BXOAHBLIM ycroBueM Ans obecneveHns ayTeHTUYMHOCTU COXpaHAeMbIX W
9.1 BOCCTaHaBnuBaeMblX inapameTpos. BkniodeHue F_S/D_Address B BuluncneHue iPar_CRC

unu B 6rok inapameTpoB He ABNsAeTcA o6a3aTenbHbIM. KoppekTHas goctaeka F_iPar_CRC
yXe rapaHTupyeTca nocpeactsom F_S/D_Address ana Toro, 4tobkl olunbGo4HO AocTaBneH-
HbIlA Briok inapameTpoB Mor 6bITb 0GHapyxeH cpaBHeHneM ero iPar_CRC c F_iPar_CRC.
B cnyyae, korga nocpeacTBoM KogoBoro nepekniovarens sagaH F_S/D_Address, 3a-
MeHstoLLee YCTPOWCTBO AOMKHO ObITh OTpPerynupoBaHo AfiA COOTBETCTBUA HayanbHOMY
F_S/D_Address nepep 3anyckoM. B cnyyae, ecnu F_S/D_Address HasHa4deH nocpeg-
cTBoM CPD-UHCTpYyMeHTa, OTBETCTBEHHOCTb 3a NpeAocTaBneHne cpeacTs ANa HAacTPOWKN
F_S/D_Address nepes nepe3anyckoM NEXUT Ha NPOU3BOAUTENE YCTPOUCTBA

3anyck 8.1.7 Mocne 3anycka F-mogynb, F-Begomoe ycTpoitcTBo unu F-ycTpoicTBo nonyvaeT F-na-
8.6.3 pameTpbl 4NA yCTaHOBMeHUs KomMmyHukaumiAi CPF 3 (umknuyeckoro obMeHa AaHHbIMK).
9.1 3afaHHoe 3HadeHune F_iPar_CRC paBHO «0», YTO rapaHTUPYET HaxoXgeHUe yCcTpoincTea

B 6e30MacHOM COCTOSHUM U OTMpPaBKy UM 3Ha4YeHWi FV (3HaveHuih 0TKa3oyCTOMYMBOCTH).
3eneHblii cBeTOANO MUraeT ¢ YacToToi 2 ' (4Ba LuKna B cekyHay)

Beog B - Ha paHHOM aTane ycTpoWcTBO MOXET BbITb CKOHGUIYPUPOBAHO U NapaMeTPU3OBaHO NpU
3KcnnyataLuio nomowm CPD-UHCTpyMeHTa, NOAKIHOYEHHOro Hanpsamyo, Ui, UCNonNb3ys yCryrm He ne-
puoan4ecknx KOMMyHUKaLuin, Takme kak, MS2. OTBeTcTBEHHOCTb 3a obecneveHue b6es-
onacHoin napaMmetpusaLun Ha BCEX 3TUX CTaHAapTHbIX KOMMYHUKaLMOHHBIX KaHanax u
onpegeneHne 6e3o0nacHOCTU yCTPOCTBA BO BPEMS HAXOXJEHWS B UCTLITaTENIBHOM peXu-
me FSCP nexuT Ha npoussofuUTene yCTpoNCTBa U cooTBeTCTBYoWero CPD-MHCTpyMeHTa

iPar_CRC/ 8.2 WMcnonb3soBaHue iPar_CRC u ero aHanora F_iPar_CRC, nepegaBaemoro B pasHblX Ha-
F_iPar_CRC 8.3.3.2 | NnpaBneHusx, ABNAETCA BXOAHLIM YCIIOBMEM ANA oBecrneveHns LenoCTHOCTU faHHbIX Co-
XPpaHEeHHbIX 1 BOCCTAHOBMNEHHBIX iNapaMeTpoB. B crnyyae, korda BeivucneHHas iPar_CRC
curnatypa B CPD-UHcTpyMeHTe BblgaeT «0», JOMKHO OblTh YCTAHOBNEHO 3HAYEHMe «1».
OTO TaKkKe NPUMEHUMO Ans BeluMcneHuns curHaTypel iPar_CRC B F-mopyne, F-BegomoM
ycTpoWcTBe Unmn F-ycTpoilcTBe nepes cpaBHeHUeM co 3HaveHuem F_iPar_CRC, Bo3HuKa-
IOLLMM M3 NapameTpusaLum npu sanycke

Py4Hoe pacnpo- | 8.1.7 iPar_CRC Bbluncnisietca B pexume 6esonacHoctn B CPD-UHCTpyMeEHTe W AOMXKHa OTo-
CTpaHeHue BpaxaTbes B LUeCTHagLaTepuuHoM cdopmare. [Nonb3oBaTesnb 3aTeM MOXET BPYYHYIO ne-
pefaTb 9TO 3HadeHWe B none 3anucu «F_iPar_CRC» nporpaMMHOro UHCTpyMeHTa. 3Ta
nepefaqa MOXeT ObITb BbINOMHEHa aBTOMaTUYECKM, CINU J0KasaHo, YTO OHa JOCTaTOMHO
6e3onacHa

NTO dyHKLMM 8.2 CooTBeTcTBME onpefeneHHoro Habopa inapameTpoB (6noka) AN 3aMeHSOLWero
ycTpoiicTBa fedeKTHOMY MOXET ObiTb NPOBEPEHO, HaNpUMep, NOCPEACTBOM DYHKLWIA
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OkoH4aHue mabnuubl 19

OnemeHT / cTagua | Pazgensl OnucaHve

UTO dyHkuumn 82 naeHTUdUkaLMm n TexHmyeckoro o6enyxmeanus (MTO), Takux Kak «order number» (HoMep
3akasa), «HW release» (Bepcus annapatypbl) u «SW release» (Bepcusi nporpaMMHoOro
obecneyeHnst). OTBETCTBEHHOCTb 3a BbIGOP NpaBWIbHOW WHGOpMaLWKU, HeobXoAMMON
Ans obecneyeHns: COOTBETCTBUS, NEXUT Ha NpoU3BoAUTENe YCTPOWCTBa

Bepudukayus - Kak npaBuno, basa HazHauyeHUs inapamMeTpoB 3aBepLuaeTcs onpefeneHHbIM UCNbITaHeM
1 LIaroM BepuduKaLimm, 3a KOTopbIM crieflyeT AeicTBUE «OTCOEAUHEHNUSI» U «MOBTOPHOE
coefinHeHUs», NpUBOAALLIEE K 3anycKy U nepegade npasuneHol F_iPar_CRC

iMap-cepaep - F-MMopaynb, F-BeqoMoe ycTpoincTBo unm F-ycTpoiCTBO A0MKHEI 3anyckaTb 3anpoc inap-
cepBepa TOMNbKO Nocne ycnewwHoi napameTpusayum sanycka (F-napaMeTphbl)

CeeToanogHas 9.1 o Tex nop noka F-moayne, F-8eaoMoe ycTpoitctBo unn F-ycTpoiicTBO He obbIoTCSA coxpa-

UHAMKaLmMs HEHWA CBOWX iNapamMeTpoB WNKN NOKa CamMO YCTPOMCTBO HAXOAWUTCH B peXUMe UCMbITaHUs

FSCP, To 0HO JOMKHO yKa3blBaTb Ha HaxoXAeHWe B 3TOM COCTOSIHAM NOCPEACTBOM CBe-
TOAUOAHBIX MHAMKATOPOB, ONUcaHHbIX B 9.1. UncToTa MUraHusl B JaHHOM criydae AormkHa
cocTaBnATb 2 Ny

8.6.4.6 Paamep inapametpos B GSD

F-moaynb, F-BegoMoe yCTPOMCTBO UNM F-yCTPONCTBO MOXET yKa3biBaTb MakCUManbHbIA pasmep
CBOMX iMapaMeTpoB MOCPEeACTBOM nons knwoyesoro crioa «Max_iParameter_Size» B ceoem GSD daiine
(«Max_iParameterSize» B GSDML). Mogpo6HocTu cm. B [43] u [47].

9 CucremMHble TpeboBaHuA
9.1 MHOuKaTopbl U KOMMYTaTOPbI

B cnyyae c6os, KOTOpPbIi MOXHO CBA3aTb C onpeaeneHHbiM F-ycTponcrBom, F-xocT ycraHaBnuBaer
6uT ynpaeneHus 1 «3anpoweHo NOATBEpPXAEHUe onepatopa» B OanT ynpasneHus (=1). STOT OMT MOXeT
MCMNONb30BaTbCA AMA OMOBELLEHMA MOSb30BATENA O TPEX HaYarbHbIX AEHCTBUAX:

- npoBepka 060pyaoBaHusa U, ecnn HeoBXxoaMMO, ero BOCCTaHOBIIEHNE UMK 3aMEHA;

- Bepudukaums dyHkumMn 6e30NacHOCTH;

- noaTeepxaeHue oneparopa (OA_C).

B cnyyae manorabapuTHbix F-yCTPOWCTB HACTOATENLHO PEKOMEHAYETCA UCNONL30BATb UHAUKATOPHLIN
cBeT0aAMOA (HanpuMep, UMEKLLUMIACA ABYXLBETHbLIX CBETOANOA LUMHbI), MUraloLLmmi ¢ 4actoton 0,5 'y B 3eneHom
pexuMe («KKOMMYHUKaUUKU LKHbI B nopaake, HO danpoweH OA_Cy»). B cnyyae MoaynbHbIX YCTPOWCTB Ha
KaXaom mMoayne AOShKEeH UCNOMNb30BaTbLCs, Kak NpaBuio, AOCTYNHLIW, cBeToanoa «O6e3onacHon onepauuny,
mMurarowmi ¢ yactoton 0,5 Ny B 3eneHoM pexxuMe («KOMMYHUKaLUU WKHBLI B nopsake, HO 3anpoLueH OA_C»).
Takas peanu3auus He ABRAETCA oba3amenbHolU Ansa F-yCTpoONCTs.

Moka ycTponcTBO HaxoaAuTCca B ucnbitatenbHoM pexume FSCP unu noka F-moaynb, F-Begomoe
YCTPOICTBO Unu F-yCTpoicTBO He AOOUNOCH COXpaHEHUS CBOMX inapaMeTpoB, CBETOANOAHLIA UHANKATOP
unu ceetoauos «b6e3onacHoii onepauumy AOMDKEH YKa3blBaTb HA HAXOXAEeHUe B AaHHOM COCTOSIHUM, MUras C
yactoTow 2 'l B 3eNeHOM pexume.

B 7.3.7 n 8.1.2 npegocrasneHa uidopmauums o Tom, kak eBoautb F_S/D_Address F-ycTpoincTs nocpea-
CTBOM KOMMYTaTOpPOB.

9.2 PyKoBOACTBO NO YCTAaHOBKEe

MpumeHsoTCA pykoBoACTBO No ycTtaHoBke u3 MOK 61918 u nonpasku, opmeHTuposaHHble Ha CPF 3 u3
MOK 61784-5-3. lononHuTenbHasa uHdopmaumst MoXXeT ObiTb HanaeHa B [44].

9.3 Bpems peakuuun pyHKUMKU 6e30NacCHOCTH
9.3.1 Mopenb

dyHKUUS 6E30MaCHOCTU MOXET COCTOATb U3 HECKONMBKMX AaT4YUKOB, TaKUX Kak, CBETOBAsA 3aBeca U KHOMKK
aBapUITHOTO OTKITIOYEHUS], IOrMYeckon nporpaMmbl 6e3onacHocTu B F-XocTe u MCNoNHUTENbHOTO YCTPOWCTBA,
TaKoro Kak, ABuratens (PUCYHOK 72). [Ina Ka)aoro Aaryuka CyLecTByeT CBOM COBCTBEHHBIN NyTb NPOXoxae-
HWUA ero curHana u NnoToMy M CBoe onpefeneHHoe TUMOBOE BPEeMs peakLimn.
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PucyHok 72 — TMpumep hyHKLMM 6€30NacHOCTU 1 KPUTUYECKUiA NyTb ee BPEMEHN peakuum

370 TUNOBOE BpPeMs peakuuum COCTOUT U3 HECKONIbKUX OTAE/bHbIX NEPUOLOB BPEMEHU, BK/loYas BpeMms,
3aTpauyMBaemMoe Ha nepepavy AaHHbIX MO WWHe (CKOPOCTb nepefauun), Kak Noka3aHo B YNpPOLWEHHOW Mogenu
TUMOBOrO BPEMEHU peakynu Ha pucyHke 73. Mpumep CAYXUT ANS LEMOHCTPALUM MPUHLMNA, KOTOPbLIA MOXeT
6bITb 3aMMCTBOBAH A/1 UCNOMb30BaHNA BO BHYTPEHHE MOAEeNnyn BPpeMeHU peakuumnm CNOoXHOro ycTpoiicTea.

3agepwxa 3agepxka 3azepxka 3afepxxa 3agepxka
BBOAA nepegaqn 06paBoTkI*) nepegaum BbIBOAA
Mprvep: 3 1 5, 1 3
4 2 MC 6, 2 MC 4,
5 7, 5,
6 MC 6 MC
15mc

*) MUH. BpeMsi 06paBoTKM: 5 MC; CKOPOCTb CKaHVPOBaHWs!, YNpaB/semas no BpeMeHi, A5 aTo npumepa = 10 Mc

PucyHoK 73 — YnpouieHHaa Mogesib TUNoBOro BpeEMEHU peakuum
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B npumepe npeacTtaBieH NyTb MPOXOXAEHWUA CUrHana, COCTOSAWMIA M3 yCcTpoiicTBa gaTuvka, nepepayv
[laHHbIX No WrHe F-xocTy, 06pa6boTka AaHHbIX F-XO0CTOM, Apyras nepejaya faHHbIX Mo WWHEe YCTPOWCTBY BbiBOAA
M YCTPOWCTBO BblBOAA (OKOHEUHbI/ 3/1EMEHT).

PacnpegeneHue BpemeHu oTeeTa (BpemeHaTpurrepa: 10/20/30 mc)
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PucyHok 74 — PacnipefeneHusi 4acToT TUNOBOro BPEMEHW peakumn Moaenmn

Jltlo6ble N3 3TUX 3N1EMEHTOB 061a4aldT MUHUMAbHLIMKU (HA 06paboTKy) N MakcuManbHbiMu (06paboTka +
oXuaaHue) BpemMeHamm 3agepxkn. Paktnyeckas 3afepxka MoXeT ObiTb I0O6bIM BpeMeHeM (MM MHTEpPBasiom)
Mexay 3TuMu 3HaueHussMu. B gaHHoli mogenu npegnonaraetcs, YTo F-XOCT 3T0 KOMOVHMPOBAHHbIN KOHTpONEp
[ANS CTaHAAPTHLIX NporpaMM 1 nporpamm 6e3onacHocTu. NMporpaMmma 6e30MacHOCTW BbINOHAETCS Ha OTAENbHOM
nporpaMmMHOM YPOBHE, YpaB/sieMOM M0 BPpEMEHU, 1 el MoXeT noTpeboBaTbCs Bpems 06paboTkm, paBHoe 5 Mc.
B paHHOM cniyyae Tpurrep cpabartbiBaeT kaxgble 10 Mc. 9To NpUBOANT K3afepxxke 06paboTkn B MUHUMYM 5 mc
n makcumym 15 mc. B obuwiem, MMHMManbHasa 3ajepxka A5 3Toi yHkuMm 6e3onacHocTn paBHa 13 Mc. Ha
puUcyHke 74 nokasaHbl pacnpefeneHus 4yacToT TUMNOBOr0 BPEMEHU peakuuum Modenu Ans Tpurrepa, cpabaTbl-
Balowero kaxgble 10 mc, 20 mc 1 30 mc.

9.3.2 BbluncneHue v ontTumMusauunsa

Mogenb ANns onpefeneHns TMNOBOro BpemeHn peakumn B 9.3.1 ncnonb3yetcs 4N onpeneneHns BpeMeHN
peakuun yHKUUM 6e3onacHOCTU. Kaxablii U3 LUMKIOB B MOAEN MOXET BapbUpoBaTbCA OT BPEMEHU 3afepxk-
KM B NyyweM cnyyae A0 BpemMeHu 3ajepxkn B xyawem cnydyae (WCDT)). Ans o6ecneveHuss 6e3onacHocTu
C KaXAblM LMKIOM CBA3aH CBOI cTopoxeBoi Taimep (WDTimej), koTopbli npegnpuHuMaeT Heo6Xxoaumble
feicTBna gnsa akTuBaumm 6e30MacHOro COCTOAHWA BCAKWIA pas, Korga B onpefenieHHOM 06bekTe NMpouMcxoauT

oTKa3 unu owmnbka. Ha prcyHke 75 nokasaHo cofepxaHve BPEMEH 3a4ePXKN U BPEMEH CTOPOXEBOrO TaiiMepa
B HaMXyALWeM cryvae.
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*) He 0653aTenbHO /15 YCTPOICTBa BbiBOAA.

P1CyHOK 75 — KOHTEKCT 4151 BpEMEHM 3a4EPXKKN 1 BPEMEHM CTOPOXEBOIO Talimepa

ONs TOro 4To6bl BLIYNCUTL BPEMA peakunn YHKLUU 6e30nacHOCTM HEeOo6X0ANMO NMPUHSThL, YTO B pac-
CMaTpMBAEMOil CYULHOCTU MyTW CUTHaMa NpoM3oLl/ia oAHa owmnbKa UanM oTkas, KOTopbli MPUBHEC MaKCcUMab-

HYI0 pasHOCTb BPEMEHU MeXAy BPpeMeHeM 3a[epXKu B XyALWEM clyvyae U BpeMEHEM CTOPOXEBOro Taiimepa
(WDTime). CooTBeTcTByloULee ypaBHeHUe (1) nokasaHO Huxe:

SFRT = £ "=IWCDT + max i=12i..n(WDlime, - WCDT,),

roe:

SFRT — BpeMs peakuun yHkKumMyu 6e3onacHocTy;

TD — 3ajepxkKa nepepgauu,

WCDT]j — BpeMs 3a4epXKu B XyAleM cnyyae gns obvekra i

WDTimej — WDTime oxBaTbiBaeT Nepuoj BpeMeHUW, HaumHasa ¢ npuHaTus PDU 6e3onacHOCTU C HOBbIM
NopsiAKOBbIM HOMEPOM 1 3aKaHuYMBas peakunein Ha nctedeHme spemenn F_WD_Time. Hlwke npu-
BeleHbl onpefeneHHble BblpaXeHns Ana 06beKToB i
— BBoga: OFDT|nput;
— TD1: F_WD_Timel + WCDTtd1 + TcyF.Host;
— F-xoct: OFDTFHost;
— TD2: F_WD_Time2 +WCDTTD2 + DATOutRLt;
— BbiBog:  OFDToutput;

OFDT — BpeMs 3ajepXxkKn obbekTa B cnyvyae ofHOro c6os, T. e. BpemMa 3afepXku B XyJlem cryvyae npu
c6oe B 06bEKTE;

Tcyp-Host — Bema Liukna F-xocTta.

B cnyyae He0o6X0AMMOCTM NPOU3BOAUTENN CUCTEMbI AO/KHbLI NPEAOCTaBUTL MHAMBUAYAbHbLIA afanTu-
pOBaHHbI MeToA BblYUCNEHUS.
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9.3.3 KoppekTupoBKa BpeMeHUN cTopoXxeBoro taiimepa ansa FSCP 3/1

F-Mnapametp F_WD_Time onpegenseTr BpemMs CTOPOXEBOro taimepa A9 KOMMYHUKaLWOHHON CBS-
31 1:1 npoduns FSCP 3/1 (8.1.3). Ha pucyHke 76 nokasaHo, UTO MUHUMaNIbHOE BPEMS CTOPOXEBOro Talimepa
COCTOUT M3 YeTblpex BpeMeHHbIx cekunit (DAT — WnHa — HAT— LuHa).

Kaxnabili pas, korga F-gpaiiep (6.2) B manorabaputHom F-ycTtpoiictBe mnm B F-moayne MOAY/NbHOTO
ycTpolicTBa pacno3HaeT PDU 6e3onacHocTtu (kagp FSCP 3/1), coaepxaliunii HOBbI/i NopaAKOBbIA HoMmep (T),
TO OH Nepe3anyckaeT CTOPOXEBOW Taiimep. 3aTem pgpaliBep ob6pabaTtbiBaeT npotokon FSCP 3/1, npuHumas
[OCTYMNHbIE HA AaHHbIA MOMEHT 3HayeHus npouecca, M roToBuT HOBbIW PDU 6e3onacHoCTU. 3aTpayeHHoe
BpeMs ANSA AaHHOU onepauun HasbiBaeTcs «DAT = Bpemsi noagTBEPXAEHUS yCTpolicTBax.

MpumeyaHne — B cnyyae mogynbHoro F-yctpoiictea DAT Bk/toyaeT B cebsi BpeMsi Ha BHYTPEHHUE nepeaaqm
yepes LMHY 06beAMHUTENbHON NaTbl.

Mepepaya HoBoro PDU 6e3onacHoCcTU F-XOCTY BbINONHSETCA B TeyeHue cnepylolieidi BpeMeHHOW
cekumn (WuHbl). Kak Tonbko F-gpaiiBep B F-xocTe nonyumn HoBblli PDU 6e3omacHoCTv, OH mepe3anyckaet
CBOI cTOpoXeBoi Tailimep u o6pabaTbiBaeT npotokon FSCP 3/1. OH reHepupyeT PDU 6e3onacHocTu co
cneaywuwmum nopsiakoBsiM HoMmepom (T +1). 3aTpayeHHOe BpeMsi Ha 3Ty onepauuto HasbiBaeTca «HAT = Bpemsi
noaTeepxaeHns xocta». MNMepepavya PDU 6e3onacHoCTU F-yCcTpolCTBY BbINOMHAETCA B TeYeHWe nocnepHei
BpemeHHoi cekuyun (LWnHbl).

Bpems cTopoxeBoro talimepa, KOTopoe A0/HKHO 6biTb Ha3HayeHo F-napameTpy npeBbillaeT MUHUMa/IbHOE
BpeMs CTOPOXEBOro TaliMepa, utobbl 06ecneuynTb o6HapyXeHne aBapuitHOro cobbITus.

F_WD_Time (MUHUMYM)

F-ycTpoiicTBO F-xocT

Bpems NoATBEPXAEHNS
(DAT)

Bpems noaTeepxaeHus
(HAT)

AR F_WD_Tirre (MuH)

Bpems noATBepXAeHUs
(DAT)

F_WD_Time (MuH) N

MpuceanBaHue nonb3oBarenem
3HauyeHwnii napameTpoB 3HaveHve napameTtpa "
>= F_WD_Time (MuH) naeHTMuHoe F-BBOAY Y

PucyHok 76 — BpemeHHble cekuyn, chopmupytowme F_WD_Time npodmna FSCP 31

CornacHo 8.1.3 3HaueHune, kKoTopoe byaeT Ha3HavyeHo F_WD_Time, B npuMepe Ha pucyHke 73 (BpeMeHHOI
Tpurrep =10 mc) 6yfeT paBHO ABa nepuoga BpeMeHu nepegayun no wuHe (2><2 mc) nnwc DAT yctpolictea (6
mc) n F-xocta (15 mc), B pesynbtate F_WD_T1me =4 ms + 6 ms + 15 ms = 25 ms. KoppekTupoBKka B CTOPOHY
YMeHbLIEHNA BPEMEHU CTOPOXEBOrO TaliMepa He ckaxeTcs Ha 6e3onacHocTn cucteMbl. OHa MOXeT NPUBeCTH
K NOXHbIM cpabaTblBaHUAM W TeM CaMblM MOBJ/INATE HA FTOTOBHOCTb.

Mpw pe3epBnMpoBaHMM HEOBXOAMMOrO 3anaca BpeMeHN B paMkax KOpPeKTMPOBOK CTOPOXEBOro Talimepa
Takxe AO/KEeH 6bITb YY4TEH TOT pakT, YTO YCTPOMNCTBO MOXET NpoAseBaTb nepefayy AaHHbIX MO LWWHE B cayvae
NOCTYN/IEHNA AMarHocTuyeckoro coobuieHnsa. [lononHUTENbHbIE YyCTpOWCTBa-Cynepsn3opsl (Mnn sepyuiee
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ycTpoiicTBO knacca 2 B pamkax CP 3/1) o6nagatoT MUHUMYMOM B/IMSIHUS HA BPEMS peakuuu, Kak 3TO nokasaHo
Ha pucyHke A.3. [ipyrne BAnmsaHuA onncaHsl B 9.3.5.

YpaBHeHue (1) B 9.3.2 felicTBUTENbHO, ec/in BpeMeHHble paMku DAT, HAT n nepegay no wuHe MoOryT
6bITb rapaHTupoBaHbl. OcHOBHOI F-napameTp F WD Time AO0MXEH NONYYUTb 3HAYEHNE, KOTOPOE HEMHOTUM
npesbliwaetr cymmy DAT, HAT 1 NOMHOXEHHOro Ha ABa BpeMeHW nepefayn no wuHe. HactoATenbHoO
pekoMeHAyeTCcs, 4yToObl pasHuua Mexay Ha3HayeHHbIM 3Ha4YeHneM napameTpa n cymmoli He npesbiwana 30 %.
MpoussognTenn cucTembl MOTYyT OTperynuposaTb 3TO MpaBwio NS COOTBETCTBUA WX UHAUBUAYASIbHBIM
noTpebHOCTAM.

9.3.4 MNopgpep>kka NPorpamMmMHOro MHCTpyMeHTa

MporpaMMHble UHCTPYMEHTbI A0/XHbI NPefoCTaBNsATbL CpeAcTBa A TOro, YTO6bI cpa3y NnpeABapuUTeNbHO
OLEHUTb BpeMs peakuuyn yHKUMM 6e30MacHOCTW, HA CTaguu NAaHUpOBaHWUA ANs NOALEPXKM pacueTa pac-
CTOSAHWUI NPU KOHCTPYKTOPCKOM NMPOEKTUPOBaHMM U BO BPEMs CTajuu BBOAA B aKCcMayaTauuio ANs NoALepXKKM
HasHauyeHUsi napameTpoOB CTOPOXEBOro Talimepa.

9.3.5 MoBTOpeHuAa (NOBTOpPeHUE coOobLLEHNI)

B cnyyae BbICOKOTO YypOBHSA 3/1€KTPOMArHUTHbIX NOMEX WAN YCTPOWCTB, KOTOPble He COOTBETCTBYIOT
cTaHfjapTam noJjieBbiX WWH, Tak Kak OHW CO34aloT B IMHUM Nepefayun gaHHbIX HefONYyCTUMbIe 3/1eKTpuyeckne
NOMEeXMN, CUCTEMbl NOMEBbIX LWWH, KAK NPaBnuaio, MPUMEHAIOT MeXaHM3Mbl NOBTOPEHUSA A1 NMOBbIWEHNA TOTOB-
HOCTM. XOpOLWeh MHXEHEePHON NpakTWKOlM Ha cTaAuu BBOAA B 3KChayaTauuio SBASETCA NpoBepka Kaxpaoro
coeilMHeHNsn cCo BCeMu ycTpoincTBamMm (CTaHAapTHbIMU U 6€30MaCHOCTN) HA YMC10 NOBTOPHbIX NOMBITOK W, €CNKn
Heo6xoauMo, NPUMEHNTb Haexaliue mepbl, Takme Kak, KOppekTHOe NPYUMEHEHNE PYKOBOACTBA MO yCTaHOBKe
U NCnosb30BaHWe NPOBEPEHHbIX HAa COOTBETCTBME yCcTpoiicTB (pasgen 10). 3To He TONLKO NOMOXET NOBbI-
CUTb FTOTOBHOCTb, HO Takxe o6ecneynmT KOPOTKOe BpeMs peakunn 6e3 NoXHbIX cpabaTbiBaHWii (PUCYHOK 77).

BnusiHne NnoBTOpeHWii Ha Bpems peakuun (Bpems Tpurrepa = 10 mc)
010 T T T SO S TN T S N T SO SR N S T T

Y —— b—

O603HavYeHns:
- pacnpejesieHne 4acToT JaHHOW moaenun 6e3
NOBTOPEHW1 (BpemaTpurrepa= tOme);
KOPWYHEBbLIN - pacnpejesieHne 4acToT JaHHO Mogerm ¢
MOBTOPEHUAMU.

et b =T
Y T Y Y Y Y A N IR N AR I
T -7 4t |——r—} ——1— |—1r

MoBTOpEHUA I O I
+-1-A-1-4-1-2-4-1---1-4-1- U4
[ T Y T Y Y Y A I
11 | LJ Lo L1J L! Ln
Tt T T It T O I I I R
[N T Y (Y Y Y (Y A (O
rrTn T TTTNDTTTITT
T O O Y O O N B
4—+—t +-Yy—1t 4+ — F—— Ud—N—+
T T T Y Y Y O A N B
I S SO e T U I O S IO N B
ot 0
R T Y T Y Y A O B
40 50 60

PucyHok 77 — KpuBasi pacnpefesnieHnsi BpeMeH! peakuun ¢ NoBTOPEHUSIMM COOBLLEHWI

Ha pucyHke 78 nokasaHbl MexaHW3mbl NOBTOpeHnin ¢ CP 3/1, B TO BpeMA Kak Ha pUCyHke 79 nokasaHbl
MexaHu3Mbl noeTopeHuii ana CP 3/RTE. 3HaHne noBefeHNs YEpPHOro KaHana npu NMOBTOPEHUMN TakKXKe MOXeT
6bITb HEO6X0AMMO AN OLEHOK 6e30MacHOCTH.
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CP3/1

Beaywinii
1-0e coobuieHne

Bpemst HeT nnu HeBepHbIi 0OTBET
cnota 1
2-0e coobleHne

HeT nnn HeBepHbIii 0TBeT

A

3-e coobLeHune

HeT unu HeBepHbIt 0TBET

a

! o 15N0BTOPHbLIX NOMbITOKB

1 uukne
15-0e coobLeHne

HeT unu HeBepHbIii OTBET,
BE/OMbIii NepeBefieH B
oXuaaHme

CnepytoLmnin Begomblii

M3K 61158. Makcumym 8 NOBTOPEHWIA.

Bepombii X Bepomsbiii X + 1

Bpewms
cnota

VicknioueHne gns ncnbitaHnii. Mo3BoseHo A0 15 NOBTOPEHMWIA.
Bo3moxHa ycTaHOBKa napamMeTpoB MoJIb30BaTeNIEM.

¥ (mgeHTnYHbIA PDU Be3sonacHocTK)

C CP 3/4 no CP 3/6

FSCP 3/1
«0BOHOBNEHME»

FSCP 3/1
«0BOHOBNEHME»

I-oe coobuieHne

Bepgywmii

N30XPOHHbLI pexnm

1-oe coobueHne

HeT unu HeBepHbIi 0TBET

2-0e coob6LLeHne

Hap van HeBepHbIii 0TBET
|

|
Cnegytowinii BegoMmblii

3aBepLueHHbIii Upkn

3-e coobLeHune *)

HeT unn HeBepHbIii 0TBET

4-o0e coobLeHmne *)

HeT 1nu HeBepHbIii 0TBETLL,

Cnepytownii Begomblii

3aBepLUeHHbIl LuK

Bepomsbiii X Begombliid x + 1

Bcero 3 umkna, T. e. 6-0e coobuieHne ABISeTcs caMbim
nocnefHuMm. MetasHaHua CPU. Monb3oBaTenb He

yCTaHaB/IMBaeT HUKaKNX napameTpoB.

PucyHok 78 — lMoBTopHble nonbITkn ¢ CP 3/1

YcTpoiicTBOo X YcTpoicTBo X + 1

Cnepyiouiee ycTpo NCTBO

HeT nnu HeBepHbIit 0TBET
0T F- ycTpoiicTBa Bpamka

umKna (aCMHXPOHHOrO)

3aBepLUEHHbIA LKA

2-0e coobLeHne

(MpeHTuuHbIA PDU 6e3onacHocn”

HeT wnu HeBepHbIii oTBET
oT F- ycTpoiicTBa Bpamkax

uMkia (aCMHXPOHHOTO)
u

| 3aBepLUeHHbI UuK %)

Bpems CTOPOXeBOro Taiimepa UCT eko.

Bes3onacHasa peakyus

*) MakcMmanbHoe 4ncnio noBTopeHuii cm. BCP3/4

PucyHok 79 — MoBTopHbIe nonbiTkn ¢ CP 3/RTE
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9.4 [NnTeNbHOCTb 3aNpoCOB Ha 06CNyXUBaHue

«3anpoc Ha 6e3onacHyl0 peakuuio», Kak npaBu/io, WUCXOAAT, HanpuMep, OT CBETOBOM 3aBechl, OT
3alUTHbIX KOBPOB 6e30MacHOCTW, CPeACTB ynpaBieHus OT ABYX PyK, pbl4aroB aBapuitHON OCTAHOBKM 1 TOMY
nogo6Horo. ANNTENbHOCTb 3TUX CUTHASIOB:

- O0O/KHa OblTb paBHa BpemeHM 6e3omacHOCTM mpouecca unvm 6onble, yem TalimayT FSCP 3/1
(F_WD_Time);

- MOXeT 6bITb MeHblUe, YeM Bpemsi 6e30nacHoOCTM npouecca wan Taimayt FSCP 3/1 (F_WD_Time)
COOTBETCTBEHHO. B 3TOM cnyyae BO3MOXHa peakuus 6e3onacHocTu. blanpumep, Myxa, nposetawolias vyepes
CBETOBYIO 3aBECy.

B pamkax F_WD_Time moryT 6bITb NpuHATEI PDU 6€30nacHOCTM C 04UHAKOBLIM MOPSAAKOBLIM HOMEPOM
N pa3HbIMM 3HAYEHMAMM NpoLecca, YTO NPOUCXOANT M3-3a NepecTaB/IeHHbIX COOBLLEHWIA B YEPHOM KaHase.

9.5 OrpaHn4yeHuna AN BbIYNCIEHNA CUCTEMHbBIX XapakTepUCTuK
9.5.1 BepOATHOCTHble COOBPaXeHNs

MexaHn3M NPOBEPKN LLe/IOCTHOCTM AaHHbIX \/2-pexumMa npocnna FSCP 3/1 coBepLlUeHHO He3aBuUCKUM OT
MexXaHW3MOB CUCTEMbI KOMMYHUKaLUWIA, nexallei B OCHOBE U Ha3blBaeMOl, BTaKOM C/lydae, «HepHbIM KaHasloM».
Taknum 06pa3oM, OH MOXeTTakxe ObITb TAKXe NCMOMb30BaH A/151 KAHA/TI0B KOMMYHUKALMIA HA CUCTEMHOW nnare.

B cootBeTcTBUM ¢ M3IK 62280-1 1 M3K 62280-2 go/mkHa ObiTb AOKa3aHa «rOAHOCTb» MPUMEHSEMbIX
CRC nonnHoMoB. 3TO TpPebyeT BbIYMC/IEHUIA BEPOSATHOCTM BO3HUKHOBEHMS OCTATOYHON OWWOKM B BUAE
dhyHKLUUM BEPOSITHOCTM GUTOBOI OLLUMGKM A5 334aHHOTO NOSIMHOMA, B JaHHOM criyyae Ansi 24-6uToBoi Bepcum
(15D6DCBh), Takxke kak v gna 32-6utosoii Bepcun (1IF4ACFB13h).

Fla pucyHke 80 nokasaHbl gnarpaMmMbl BEPOSTHOCTEN BO3HUKHOBEHMS OCTaTOYHOl OLIMOKK ANns 24-6MTOBOrO
nonvHoma. PaccumtaHHble guarpaMMbl NOAXOAAT ANA ANMHBI AaHHbIX, BKAYawwel curHatypy CRC.

MonnHom 6yAeT OLEHEH KaK «rOAHbI», eCnn HET 3HaUYNTENbHOro «ropba» Ha KpUBOW € BO3pacTatoLuel
BEPOSATHOCTbIO GMTOBOI OLIMGKK, T. €. €C/IM OHa BO3pacTaeT MOHOTOHHO.
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94

Ha pucyHkax 81 n 82 nokasaHbl cxembl Ans 32-6UMTOBOro NONMMHOMA.

-
<
©

10—18

1 0-21

1024

BSDOFITHOCTb BO3HWKHOBEHWS OCTATOMHOW OLLUNOKK

1 0—27_

g = 1TF4ACFB13h

n =426

|
10-5

1 I IIIIIII 1 1 IIIIIII 1 1 IIIIIII ) I IlIlIII

104 10-3 10-2

BepoATHOCTb BO3HUKHOBEHUSA BUTOBON OLUMGKN

PucyHok 81 — lNogHocTb 32-6MTOBOrO nonmMHoMa Ans 52 okreTos

TepMuHbI, MCNOSIb30BaHHbIE HA PUCYHKAX 81 1 82, onucaHbl HUXE:
g = reHepupyowmi nonuHom 1F4ACFB13h;
n = 6uToBasa ANWHA AaHHbIX, BKNto4vas curHatypy CRC.

10-21

BeposATHOCTL BOSHUKHOBEHUS OCTATOMHOWN OLUINBKK

1024

101

g =1F4ACFB13h n =1056

I 1 T 1 I LR RN I I N | 1 1 LI R |

104 103 102

BeposTHOCTb BO3HUKHOBEHMA GUTOBON OLLUMOKU

PucyHok 82 — lNogHocTb 32-6MToBOrO NonMHoma Ans 132 okTeToB

101

LI L



FOCT P M3K 61784-3-3—2016

PesynbTaT paccMoTpeHus BAWAHWA N0ObIX BO3MYLLEHUA npeactaBneH Ha pucyHke 83. KombuHauus
NPUYMH OTKA30B LWMWHbI AaeT ((PUKTUBHYH) YACTOTY BO3HWKHOBEHUS WMCKaXEHHbIX COOGLLEHWA B cCUCTEME
nepegaun gaHHbix. CTaHgapTHble MexaHn3Mbl 06HapyxeHusa ownbok CP 3/RTE (nepBblii ®unbTp) pacno3HawoT
Kaxablii 60/ BNNOTb [0 ONpefesieHHOro YpoBHSA, TEM CaMblM, TOIbKO cneunanbHblie KOMbuHaumm 6MToB fo-
CTUTalT MexaHM3M YpOoBHS 6e3onacHocTu. [N ymcna HeobHapPYXEHHbIX NCKaXXEHHbIX COOOLEHNI HE fO/KHO
NPUHMMATbLCA 3Ha4YeHue XyAwero cnydas paBHoe 2'n (M = 24 wnn 32), Tak Kak o6las yacTtoTa UCKaXeHHbIX
PDU 6e30nacHOCTV Ha WWHe nofsepraeTca NOCTOSAHHOMY KOHTPOIO.

YacrtoTa
HCKaKEHHSX 1. duneTp 2. dunbTp

coobuenni BusCode: Plthp) Koa FSCP 3/1:

PucyHok 83 — KOHTPO/b MCKaXXEHHbIX COO0BLLEHNIA

TepMuHbI, UCMOMIb30BaHHbIE HA PUCYHKe 83, onucaHbl HuXe:

fw — yacToTa O0TNpaBKM MCKaXEHHbIX COOBLLEeHN;

OMIN — 3neKkTpoMarHnuTHble NOMexu;

HD — pacctoaHne XeMMUHra;

C — yacToTa BO3HWKHOBEHUS;

T — nepuog nsmepeHusn B yacax (cm. 7.2.6).

Ecnu mexaHn3mbl 6e3onacHocTM B cTaHAapTHbiX KO ypoBHax CP 3/1 n CP 3/RTE oTka3biBaloT (O4eHb
HU3Kas BEPOATHOCTb), TO UCKaXEHHble COOOLWEHNSA CO CTATUCTUYECKMMM KOMOBMHauuamMu 6UTOB AOCTUTaT
MeXaHn3M ypoBHA 6e30MacHOCTMU.

Mpotokon FSCP 3/1 no3BonseT OCyWecTBAATb MPOCTOMW KOHTPOJb KaXAoro mckaxeHHoro PDU
6e3onacHocTu B F-xocTe 1, nocpefCcTBOM 6aiiTa ctatyca, B PDU 6e3onacHocTv noaTBepxaeHua F-ycTpoiicTaa.

9.5.2 OrpaHunyeHuns, cBsa3aHHble ¢ 6€30MacHOCTbIO

Huxe nepeyuncneHbl rpaHUYHbIe YCMOBUSA U OrpaHWYeHus AN OLEHOK 6e30MacHOCTU M BbIYUCIEHWIA
4acTOTbl BO3HUKHOBEHUS OCTATOYHbIX OLLINGOK.

O6uwwe.

- Bce ycTpoiicTtBa o6ecneunatoT SELV/PELVana anekTpuyeckoii 6e30nacHOCTU 1 OTYET 0 TECTUPOBAHMUM
Ha cooTeeTcTBNe CPF 3.

- YcTpolictBa 6€30MacHOCTM CNPOEKTMPOBaHbl A1 006bIYHbIX NPOMbILIMIEHHbIX CPef B COOTBETCTBUMU C
M3K 61000-6-2 unu M3K 61131-2 n obecneynBaloT NOBbILEHHYID MOMEXOYCTONYNBOCTb B COOTBETCTBUM C
M3K 61326-3-1 n M3K 61326-3-2.
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Pexum V1.
- MpuHATOE YNCNo CO0BLIEHUI, CBA3AHHLIX C 6€30MacHOCTbIO, NOCTYNAIOLLUX B CEKYHAY U NPUXOAALLIMXCA
Ha KOMMYHUKaLUNOHHYIO ¢BA3b 1:1 npoduna FSCP 3/1:

CP 3/1: 100;
CP 3/2: 10.
- Yncno NOBTOPEHUIA, NPUXOAALLUMXCA Ha TN kaHana (cM. 9.3.5):
CP 3/1: 15 (M3OK 61158-6-3: makcumym 8);
CP 3/2: 15 (MOK 61158-6-3: makcumym 8);

LLinHa Ha cuctemHoi nnare; 8 (B X0CTax UnmM MOAYNbHbIX MOMEBbIX YCTPOWCTBAX).
- CRC nonuHoMbl YEPHOro KaHana:
YepHbIit KaHan He 4OMKeH NpuMeHaTbL CRC nonuHoMbl ypoBHS 6esonacHoctu 14EABh n 1F4ACFB13h;
MoNMHOMBI YePHOFO KaHana He AO0MKHbI AenuTbea Ha C599h.
- OnemeHTbI ceTn akTuBHOM Bydbepusaumu:
CP 3/1: 2 co0bLLeHnA MakCUMyM BMECTE € KaHanamu u/unv nosTopuTenem.
- Pasbuenne PDU 6e30nacHOCTU B OKTETaX:
He paspeLueHo.
Pexxum V2.
- MpunHsTOE YNCNO COOBLLEHUIA, CBA3AHHBIX C 6€30MacHOCTbI0, NOCTYNAOLLMX B CEKYHAY U NPUXOASALLUXCA
Ha KOMMYHUKaLUUOHHYI0 ¢BA3b 1:1 npoduna FSCP 3/1 < 10 000.
- Yncno NOBTOPHLIX MOMLITOK MPUXOASALLUMXCA HA TMN KaHana (cM. 9.3.5):
Hukaknx orpaHn4eHui.
- Yucrno npueMHUKOB COOBLLEHNIA, CBSA3AHHbIX C 6@30MaCHOCTbIO, NPUXOAALMXCS Ha dyHKuuio 6eso-
NacHOCTH:
Hukakux orpaHu4eHuniA.
- CRC nonuHOMbl YepHOro KaHana:
Hukakux orpaHu4eHunn.
- OneMeHTbl CETU akTMBHON Bydepusaunu:
Hukakux orpaHudeHuii; paspeLueH noboii kommytatop (cm. 7.3.8 n 5.4.2).
- O6nactu 6e30nNacHOCTU:
He paspelueHo 1cnonbL30BaTb OAHOMOPTOBLIE MAPLUPYTM3aTOPbI Ha rpaHuuax obnactn 6e3onacHoOCTH
(cm. 7.3.9).
- Pa3buenne PDU 6Ge3onacHOCTM B OKTETAX:
Hukakux orpaHu4eHuii.

9.5.3 OrpaHuyeHus, He CBA3aHHbIe ¢ 6€30MaCHOCTLIO (FTOTOBHOCTb)

— Uwuknuyeckuii 0OMEH AaHHBIMU MEeX(ly XOCTaMMu W NONEBbIMM YCTPOMCTBAMM B PaMKax 3aJaHHOro
nepuoga sBpemMeHun (NPU3HaK XU3HU).
~ MapaHTupoBaHHas agoctaBka Bcex PDU 6e3onacHoOCTM Ha ypoBHe 6e30nacHOCTH (LENOCTHOCTb JaHHBIX).

Ob6wpme:
- CP31: Hukakux orBeTBNEHUN.
- CP 3/RTE: OauH F-xocT Ha nogmoaynb.

- KommytaTtopbl Ethernet gomkHbI NOAX0AUTL AN CTAaHAAPTHLIX NPOMbILLIIEHHbIX CPeA, KakK 3TO onpe-
AeneHo, Hanpumep, B MOK 61131-2.

CtaHgapTHble YCTPOWCTBA M YCTPOWCTBA 6€30MacHOCTU MOTYT UCMONb30BaTh OAUH UCTOMHUK NMUTAHUSA
B 24B.

9.6 TexHuueckoe obcnyxusaHue
9.6.1 BBop B 3kcnnyaraumio/aameHa F-mogyna

F-moaynu moryT ObiTb 3aMEHEHbI B Npouecce pabotbl CUCTEMbI. MOBTOPHBIN 3aNyCK COOTBETCTBYHOLLIETO
KOHTYpa ynpasrneHusi 6e30nacHOCTbLIO paspelleH TONbKO B TOM Crlyyae, ecrniu He Habniogaercs HUKakux
COCTOSIHMIA ONAacHbIX NPOLIECCOB M TOMbKO Nocne noaTsepxaeHna oneparopa (OA_C).

9.6.2 dyHKUMU naeHTU(IUKALUU U TEXHUYECKOTO 0GCNYXXMBAHUA

PyHKUMM naeHTUdUKaUUU U TexHudeckoro obenyxusanua (MTO) 3agaior Habop napaMeTpos B
F-ycTponcree Ana naeHtudukaymm TUNOB yCTPOWUCTB U MHANBUAYaNbHLIX YCTPOWCTB nocpeacTeoM CPF 3 cetu
M ANs NoaaepXaHus TeXHU4Yeckoro obcnyxusanusa [46]. 3T PyHKUMM MOTYT NPUMEHSATLCA AN NOAAEPXKU
inapameTpusauum, Kak 3To onpeaeneHo B 8.2, F-ycrponctaea/moaynu 40SKHbI peanu3oBbiBaTb 00A3aTenbHbIA
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HaGop NTO cyHkuuii. JononHuTenbHo, F-ycTpolicTBa/MOAYNKM AOMKHbI 3anonHATL none IM4 (curiatypa)
3Ha4YEeHMEM CUrHaTYpbl, YKa3bIBaIOLLEN HA HAX0XAEHUE B COCTOSAHMU KOH(IMIYPMPOBaHUSA U NapaMeTpusaLmm
OesonacHocTu F-ycTpoicTBa/MOgynsl, €Cnu 3Ta curHatypa He Obina BkniodyeHa uHadve B ODLLyIO CUrHaTypy

BCero npoekra F-xocra.

9.7 PykoBOoACTBO No 6€30nacHOCTH

B cootBetcTBUM ¢ M3OK 61508-2, noctaewmku F-xocta un F-ycTpoicTea A0mKHbI NPeaoCTaBnsATb pPykKo-
BOACTBO Nno 6e3onacHocTu. B cnyyae FSCP 3/1 B HEro gosmkHb! ObITh BKAKOYMEHBI MHCTPYKLUUMU, WHAOPMAaLUA U
napameTpbl n3 Tabnuupl 20.

Tabnuya 20 — WNHpopmauums, KOTOpyHo HEOOX0AUMO BKIHOUUTL B PYKOBOACTBO Mo 6€30NacHOCTH

OnemeHT

UHCTpYyKUMA n/unu napameTp

MNpumevaxne

PaboTa ¢ 6esonacHocTbO

MHCTpyKUMM NO KOHUIypUpoBaHUio, NapameTpusaLmu,
BBOAY B SKCNyaTauuto, UCTbITaHuto U 6nokupoBaHuto 3Toro
ycTpoiictBa 6e3onacHocTn B cooTBeTcTBUM ¢ MOK 61508

Cwm. 9.1 (cBetoguoa) u 7.3.7
(F-appec)

MCTOYHUK NUTaHusA

HormkHbl 66ITb onpeaeneHsl TpeboBaHWA ANA aneKkTpudec-
kot 6esonacHoctn (PELV), konebaHuid, Wwyma, npepbiBa-
HAA KN T .A.

CM. [44] orpaHu4eHusn, 3asu-
csllUe OT CTpaHbl, Takue Kak
orpaHuyeHus Ha ToK

OnekTpuyeckas 6esonac-
HOCTb

Bce ceTeBble ycTpoNCTBa, UCNONb3YeMble B COBOKYMHOCTU ©
3TUM YCTPOINCTBOM AOMKHEI COOTBETCTBOBATL TpeboBaHWsAMM
ctaHaapta MOK 61010-1 unn MOK61131-2 (Hanpumep, PELV)

CMm. [44]

OnekTpoMarHuTHas
ycTon4mnBocTe, SMI

MpUMeHSieMble UCNBITAHUA U WX pe3ynbTaThl (3asiBneHue
NMpoM3BoAUTENA UMW NOCMEAHUA OTYET U3 KOMMETEHTHOMN
TecToBol nabopatopuu)

B cootseTcTBUM ¢ MOK
62061, MOK 61326-3-1 unu
M3K 61326-3-2 Bce, 4TO npu-
MEHUMO, UMW Xe cTaHpapT
Ha YCTPONCTBO, TaKol Kak
M3K 61496 [6]; [44]

M3onauma

I'IpMMeHﬂemoe TecToBO€ HanpaXxeHue n ero ArnuTenbHOCTb
Ha KOMMYHUKaLMOHHOM NOPTY LUNHBI

Cwm [44]

KOMMNOHEHTEI CETU

OrpaHn4YeHNa Ha KOMMYTaTOpbI, MapLLIPYTU3aTopbl U fipyrie
KOMMOHEHTbI ceT

CMm.7.38,7.3.9,952,1n953

YcTaHoBKa

B cooTtBetcTBUM ¢ MOBK 61918 n MOK 61784-5-3

CM. Takxe [64]

BBog B sKcnnyaTauuto

Mcnone3oBaHue KoHTponbHoro nucta ua MOK 61784-5-3,
Hanpumep, ANsA rpamoTHOW agpecauuun, NpoBepke NoBTope-
HWiA, KauyecTBY curHana u T. n.

Cm. Takxe [65]

BaHue

inapametp Bepudukaums cdyHkunin BesonacHocTn JomxHa BkntovaTh [ CMm. 8.6.4.5
nposepky Toro, Bce nu F_iPar_CRC > «0»
TexHu4eckoe obcnyxu- | Yenosus v npouenypsl 48 3aMeHbl YacTeld; uaeHTudukayma | Cm. 9.6

HKU3HEHHbIA LK

3HaveHWe(HUA) nHTepBana KOHTPOMbHBIX UCMbITAHMIA

B cooTBeTcTBUM ¢ MOK 61508

Bpemsa peakuum

3HaueHus napameTtpo DAT, WCDT, WDTime

Cm. 9321933

BesonacHocTb ob6opyao-
BaHWs (anekTpudeckas)

3HaveHus napameTpoB: 3assrneHHoro YIMNb, PFH (BeposT-
HOCTb OTKa3a B 4ac)

B cooTtBeTcTBUU ¢ MOK 62061

BesonacHocTb 06opygo-
BaHUS (He aneKTpudeckas)

3HaveHusa napametpoB AN PL (YpoBHS adhdeKkTUBHOCTH
sawmTel), MTTFd (cpeaHss HapaboTka Ha 0TKas)

B cootBeTcTBUMM ¢ MCO 13849-
1

BesonacHocTe ANA aBTo-
maTusayum npouecca

3HayeHus napameTpoB: 3assneHHoro YIB, PFD (BeposT-
HOCTb OTKa3a M