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Mpeaucnosue

1 NOANOTOBJIEH O6WwecTBOM C OrpaHMYEHHOW OTBETCTBEHHOCTbIO «KOpnopaTuBHLIE 3MEKTPOHHbIE
CUCTEMbI» Ha OCHOBE COOCTBEHHOrO MEPEBOAA HA PYCCKUM A3bIK AHINOA3LIMHOW BEPCUM MEXOYHAPOLHOIO
cTaHaapTa, yKkasaHHOrO B NyHKTe 4

2 BHECEH TexHMUYeCKMM KOMUTETOM No cTanaaptusauumn TK 58 «PyHkumoHanbHas 6e30nacHoOCTby

3 YTBEPXOEH W BBEJEH B IENCTBUE Mpukazom denepanuHoOro areHTcTBa no TEXHUYECKOMY pe-
rynupoBaHuio u metponorum Poccum ot 30 Hos6psa 2016 r. Ne 1883-ct

4 Hacroawmi craHaapT naeHTM4eH mexxayHapoaHomy ctaHaapty MOK 61784-3-1:2010 «MNpombiiuneH-
Hble ceTu. Mpocunu. Yactb 3-1. PyHKkUMOHaANbLHAA 6E30MaCHOCTL NONEBLIX LWWH. [ONONHUTENbHbIE Cieumdu-
kauum anst CPF 1» (IEC 61784-3-1:2010 «Industrial communication networks — Profiles — Part 3-1:Function-
al safety fieldbuses — Additional specifications for CPF 1», IDT).

Mpu npumeHeHUn HACTOALLEro CTaHjapTa PEKOMEHAYEeTCA MCNONb30BaTh BMECTO CCbISIOYHBLIX MEXay-
HapoAHbIX CTAHAAPTOB COOTBETCTBYIOLLME UM HALIMOHASBLHBIE CTAHAAPTLI, CBEAEHUA O KOTOPbIX NPUBEAEHDI B
[JONONMHUTENBHOM NpunoxeHun QA

5 BBEJEH BIEPBbIE

lMpasuna npumeHeHUs Hacmosweeo cmarnlapma ycmaHoeneHbl 6 cmambee 26 ®edepanbHo20 3aKoHa
om 29 uroHsa 2015 e. Ne 162-®3 «O cmaHO0apmu3auyuu 6 Pocculickoli ®edepayuuy. UHgopmauus 06 u3-
MEHEHUSX K HacmosweMy cmaHdapmy nybrnukyemcs 8 exxe200HOM (no cocCmosaHulo Ha 1 sHeaps: mekyuie20
2o0a) uUHOPMayUOHHOM yKasamerne «HayuoHaibHble cmaH0apmbly, a ohulyuaribHbIll mekem u3meHeHul
U nonpaeok — 8 eXXeMeCAYHOM UHOPMaUUOHHOM yka3amerne «HayuoHanbHble cmaHlapmebi». B criyqdae
nepecMmompa (3aMeHbl) unu OmmMeHbl Hacmosuieeo cmaHdapma coomeemcemayloujee yesedomneHue bydem
onybuKkoeaHo 8 bnuxaliluem 6biIMyCKe EXEeMeCS4YHO020 UHHOPMaUUOHHO20 ykasamens «HayuoHarnbHbie
cmaHOapmely. Coomeememeyroujas UHgopmayus, yeeOOMIeHUE U MEeKCMbl PasMewalomcecs makxe 6 UH-
gopmayuoHHO cucmeme 06wea0 Nnonb30saHuss — Ha oghuluanbHoM calime dedepanbHo20 azeHmcemea rno
MEXHUYECKOMY pezyrnupoeaHuro u Memposozuu e cemu iHmepHem (www.gost.ru)

© CrangaptuHgopm, 2017

Hacroawmi cranaapt He MOXET ObiTb NOMHOCTBLIO UITK YACTUYHO BOCTIPOM3BEAEH, TUPAXUPOBAH U pac-
NPOCTPaHEH B kayecTBe 0huLManbLHOro usaanus 6es paspeluenns degepanbHOro areHTCTBa N0 TEXHUYECKO-
MY PErynupoBaHuIO u METPOTIOrK
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BeBepneHue

1 O6wmne nonoxeHunda

CtaHgapT M3K 61158, noCBAWEHHbI NONEBbIM WWHAM, BMECTe C CONyTCTBYKLWMMU eMy cTaHgapTa-
Mn M3OK 61784-1 n M3OK 61784-2 onpepgensetr Habop NpoOTOKOMOB nepegayvn AaHHbIX, KOTOpble NO3BONSAKT
OCYLEeCTBNATL pacnpefesieHHoe yrnpas/ieHne aBTOMaTU3UpPOBaHHbIMU NPUNOXEHUAMNW. B HacToslee Bpems
TEXHONOrNA NOJIEBbIX WWH CUYMTaAETCA OOLWENPUHATON M XOPOLWOo cebsa 3apekomeHgoBasna. VIMEHHO NO3TOMY
NOAB/ISAIOTCA MHOFOUYUC/IEHHbIE pacCLUMPEHUs, HanpaB/ieHHbIe Ha elle He CTaH4apTu3MpoBaHHble obsactu, Ta-
KMe Kak NpUIoXeHUA peasbHOro BpeMeHU, CBsA3aHHble ¢ 6e30MacHOCTbI0 U 3aLUTONA.

HacToswuii ctaHgapT paccmaTtpuBaeT BaXHble MPUHLMMbI DYHKLUOHAIbHOW 6€30NacHOCTN KOMMYHM-
Kauuii Ha oCHOBe nogxoja, npeacTaB/eHHOro B KOMMNJiekce ctaHgapToB M3K 61508, n onpegensieT HECKOb-
KO KOMMYHUKaLMOHHbIX YPOBHel 6e3onacHocTu (Mpoduiein n cooTBETCTBYHOLWMX NPOTOKO/I0B) HA OCHOBE MpPO-
dnneli nepegayn AaHHbIX U YPOBHEN NPOTOKONOB, onMcaHHbiXx B MAK 61784-1, MOK 61784-2 n B KOoMniekce
ctaHgaptoB M3K 61158. HacTosAwmi ctaHgapT He paccmaTpuBaeT BOMPOCHI 3/1eKTpo6e30nacHOCTU U UCKPO-
6e30nacHoCTH.

Ha pucyHke 1 npefcrtaB/ieHa CBA3b HACTOALWEro ctaHgapTa ¢ COOTBETCTBYHLWUMMN cTaHAapTamMmu, nocss-
LWEeHHbIMU PYHKLUNOHAa/IbHOW 6e30nacHOCTU 1 NOJIEBLIM LUMHAM B cpefe MallMHHOro o6opyaoBaHus.

O603HaueHus:

(KenTbliA) - cTaHapThl, CBA3aHHble C 6€30MacHOCTbIO;

(rony6o0i1) - cTaHAapThl, CBA3aHHbIe C MOMIEBbIMY WWHAMMU;

(6nefHO-XenTbll) - HACTOAWMIA cTaHdapT.

MpnmeuvyaHue — lMoanyHKTbl 67.6.4 (BblcOKass CTeNEHb CMOXHOCTM) 1 6.7.8.1.6 (HM3Kas CTeNeHb C/I0XHOCTHU)
B M3K 62061 ycTtaHaBnmBalT CBA3b MeXAy YPOBHEM adhdekTmBHOCTM 3awunTel (kateropueii) n YMb.

PucyHok 1 — CBsizsb M3K 61158-3 ¢ gpyrumu ctaHgaptamu (MalnHHoe obopyaoBaHue)



FOCT P M3K 61784-3-1—2016

Ha pucyHke 2 npefcTaBfeHa CBs3b HACTOSILLEro CTaHAapTa C COOTBETCTBYHOLIMMU CTaHAapTamu, no-
CBSILLIEHHBIMM (PYHKLMOHA/TbHOV 6€30MacHOCTU U MOMEBLIM LUIMHAM B 06/1aCTY MPOMBbILL/IEHHbIX NPOLIECCOB.

O603HavYeHunsn:

(KenTblil) - cTaHZAPTbI, CBA3aHHbIE C 6830MaCHOCTbLIO;

(rony60W) - cTaHAapThl, CBSA3aHHbIE C NONEBLIMY LUMHAMMU;

(6nefHoO XenTbli) - HacToAWWMiA cTaHfapT

a) lNna yCTaHOB/IEHHbIX 3/1EKTPOMArHUTHbLIX cpef; B NPOTUBHOM cnyvyae M3OK 61326-3-1.
b) PatndpmumnposaH EN.

PncyHok 2 — CBaA3b M3K 61158-3 ¢ gpyrumn ctaHgaptaMmu (NPOMbILI/IEHHbIE MPOLECCHI)

KOMMYyHMKaLMOHHbIE YPOBHM 6€30MacHOCTH, peann3oBaHHble B COCTaBe CUCTeM, CBA3aHHbIX ¢ 6e3onac-
HOCTblO, B cooTBeTCTBMM ¢ MOK 61508 o6ecneunBaloT He06X04MMYIO 4OCTOBEPHOCTL NpU Nnepefaye coobuie-
HUii (MHopMaLMK) Mexay ABYMS M 60/ee yyacTHUKaMU, UCMO/b3YIOLUMM NOMEBble LWUHbI B CUCTEME, CBS-
3aHHOI ¢ 6e30NacHOCTbI0, UK Xe AO0CTaTOYHYI0 YBEPEHHOCTbL B 6€30MacHOM NoBeAeHUN Npu BO3HWKHOBEHMWU
OLIMBOK WM OTKA30B B MOJIEBOW LUWHE.

KOMMYyHMKaLMOHHbIE YPOBHM 6e30nacHOCTU, onpedesieHHble B HACTOsLWEM cTaHAapTe, obecneynBaroT
YBEPEHHOCTb B TOM, YTO NOJIEBbIE LWIMHbI MOTYT UCNONb30BaTbCA B MPUMMEHEHUAX, Tpebylinx obecneveHns
PYHKUNOHABHOW 6€e30MacHOCTY 4/15 KOHKPETHOrO YPOBHSA MOSHOTHI (PyHKLMOHaNbHoi 6e3onacHocTtu (YMB),
[N KOTOPOro onpegesieH COOTBETCTBYIOLWMIA eMy Npohuib KOMMYHMUKaLUKU, YAOBAETBOPSAOWMNA TpeboBaHu-
AM QYHKLMOHa/IbHON 6e30nacHoCTH.

\Y/
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Pesynetupytowmin YMbB, 3asBngemMblil ANS CUCTEMbI, 3aBUCUT OT peanu3auun BbIOpaHHOTO npoduns
KOMMYHUKaLUK, ya0BneTBopAtoLLEero TpeboBaHnAM hOyHKLMOHANbLHOW 6€30NacHOCTU BHYTPU 3TON CUCTEMBI.
Ho peanusauun npomna KOMMyHUKaUuK, ya0BNETBOPAOLLETO TpeboBaHNAM (DYHKLMOHANLHOW Ge3onacHo-
CTU, B CTAHAAPTHOM YCTPONCTBE HE AOCTATOMHO AMSA TOro, YToObl YCTPOWCTBO CHMTANOCh YCTPONCTBOM 6es-
OMAacHOCTMW.

Hacroawwmn ctaHgapT onucbLIBaeT:

- OCHOBHbIE MPUHLMMbI peanu3auun TpeboBaHuin komnnekca ctaHaaptToB MOK 61508 ans cBszaHHow ¢
6e30nNacHOCTLIO NEPeaayn AaHHbIX, BKIOYAs BO3MOXHbIE COOM NpU NEpeaaye AaHHbIX, MEPbI MO YCTPAHEHUIO
HeucnpaBHOCTEN U (PaKTOPbI, BAUAIOLLME HA MOSHOTY AaHHbIX;

- MHAMBUAYaANbLHO Npodunu, yaoBneTeopswme TpeboBaHUsM YHKLMOHaNLHOW 6e3onacHoCTu, Ans
HECKOMbKMX CEMEWCTB Npohunen nepegaqn gaHHbix, npegcrasneHHbix B MOK 61784-1 n MOK 61784-2;

- pacLumpeHus ypoBHsa 6e30nacHOCTU A0 Cryx0 nepefayn AaHHbIX M pa3fenos NPOTOKONOB B cTaHAap-
Tax kommnriekca M3OK 61158.

2 MareHTHaa geknapauusa

MexayHapoaHbIii anekTpoTexHuyeckuin komutet (MOK) obGpallaer BHUMaHWE Ha TO, YTO cobnioaeHue
TpeboBaHUIi HACTOALLErO CTAHAAPTA MOXET BKMIOYATL UCMONb30BAHUE NATEHTOB, OTHOCALLMXCH K NPOUNSAM
KOMMYHUKaLMIA, COOTBETCTBYIOLLMX TPeOOBaHUAM (hyHKLMOHaNbLHOW Ge3zonacHocTu. ns ceMmencrea 1 natex-
Tbl NPUBELEHBI HUXKE, rae 0003Ha4YeHne [xx] ykasblBaeT Ha AepXaTens nareHTa:

US 6,999,824 [FF]  Cucrema n metoa ans peanusauuu npubOpHON cucTembl 6€30MacHOCTM B apXu-
TEKType MOneBbIX LUMH

MO3K He 3aHumMaeTcs noaTeepxaeHneM 060CHOBaHHOCTU, NOATBEPKAEHUEM COOTBETCTBUS U 0BMACTbIO
NPUMEHeHUs Npas AaHHbIX NaTEeHTOB.

MpaBoobnagarenu Ha AaHHble naTteHTbl 3aBepunu M3K, YTO OHU rOTOBbLI PACCMOTPETb UCMONb30OBaHNE
TNIMLUEH3UIA Ha Pas3yMHbIX U HEAUCKPUMUHALMOHHBIX YCIOBUAX U MOMOXEHUAX C 3aABUTENAMU MO BCEMY MUDY.
Takue 3aaBneHus obnagarenei npas Ha AaHHbIe NaTeHTbl 3aperncTpupoBaHsl B MOK.

NHdopmaumsa goctynHa nocpeacTBOM:

[FF] Fieldbus Foundation

9005 Mountain Ridge Drive
Bowie Bldg. - Suite 190
Austin, TX 78759-5316
USA

Ten.: +1 512 794 8890

O6pallyaeM BHUMaHUE Ha TO, YTO HEKOTOPbIE 3MEMEHTbI AaHHOTO AOKYMEHTa MOryT ObiTb CyObLEKTOM
NaTeHTHbIX NPaB, OTMWYHbLIX OT yKa3aHHbIX paHee. MOK He HeceT OTBETCTBEHHOCTM 3a uAeHTUukavumio
(4aCTMYHO MM NOMHOCTLIO) NOAOOHLIX NATEHTHBLIX NPAB.

Vil
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HAUMWOHANBHBIWN CTAHAOAPT POCCUUCKOMN ®EAEPALUUNMN

MpoOMbIwWSEeHHbIE CEeTH

NPO®UIN

YacTtb 341
PyHKUMOHaNbHaA 6€30NacHOCTb NOMNeBbIX WUH. lononHuTenbHbie cneuudukaumm ana CPF 1

Industrial communication networks. Profiles. Part 3-1. Functional safety fieldbuses. Additional specifications for CPF 1

Dara BBepeHna — 2018—01—01

1 OBbnacTb NpUMMeHeHusA

Hacrosiuii ctTaHaapT OnMCbIBaeT KOMMYHUKALMOHHBIN YpOBEHb 6€30macHOCTH (YCNyru u NpoToKON) Ha
ocHoBe CPF 1, npegcraBnenHoro B MOK 61784-1 u MOK 61158, Tunbl 1 u 9. HacToawwmii ctaHAapT UAEHTU-
hbUUMPYET NPUHLMMBI AN OCYLLECTBEHNUS KOMMYHUKALMIA, YAOBNETBOPAIOLLMX TpeOOBaHUAM PYHKLMOHASb-
Hol Be3onacHOCTK, onpeaeneHHbiM B M3OK 61784-3, 4yTo BaXKHO ANA 3TOr0 KOMMYHUKALIMOHHOTO YPOBHA 6e3-
ONacHoCTH.

MpuMmedvyaHne — HacToswWwMiA cTaHAaPT He 3aTparMBaeT BOMpPOChl arekTpobesonacHOCTH n uckpobesonac-
HOCTW.. SnekTpo6e3onacHOCTb CBA3aHa C yrpo3amu, TakuMu Kak anekTpudeckuii wok. MckpobesonacHoCTb cBAzaHa ¢
yrposamu, OTHOCSALLMMUCS K BO3MOXHbBIM B3pbiBaM B arMocdepe.

Hacrosawwmit ctanaapT onpeaensier MexaHu3Mbl Ans NEPeAadn BaxHblX Ans 6€30nacHOCTH COOOLLEHUI
MeXay y4acTHUKaMM pacnpeaeneHHON CETU, UCMOSb3YIoLLEN TEXHONOIUIO NOSIeBLIX LWWH, B COOTBETCTBUMN C
Tpe6oBaHMAMN YHKLMOHANbHON 6e30NacHoCTH, NpeacTaBneHHsIMK B kKomnnekce MK 615081). 3tu mexa-
HWU3Mbl MOTYT LUMPOKO UCMOMb30BaTLCA B NPOMbILLMEHHOCTI, HANPUMEP B YNpPaBneHUn NpoLeccom aBToMaru-
3auum NPou3BOACTBA U MaLUMHHOM 060pYa0BaHUM.

Hacrosawumi cTaHgapT coaepxuT pyKoBOACTBA Kak Ansa paspaboTumnKoB, Tak U ANA OLEHLLUMKOB COOTBET-
CTBYIOLLIMX NPUBOPOB U CUCTEM.

MpumeyaHue — Pesynstupytowuii YMNB, 3asensemsiii 48 CUCTEMbI, 3aBUCUT OT peanusauun BbibpaHHoro
npouns KOMMyHUKaLUKW, YAOBMETBOPSOLWEN TpeBoBaHUAM PYHKLMOHaNbHOW 6€30NacHOCTW BHYTPU 3TOW CUCTEMBI.
Ho B COOTBETCTBUM C HACTOALWM CTaHAapPTOM peanusayun BelbpaHHoro Npoduns KOMMYHUKaLMK, YAOBMNETBOPSIO-
el TpeboBaHMAM yHKLMOHaNLHOW Ge30nacHOCTU, B CTaHAapTHOM YCTPOWCTBE He AOCTaTOMHO ANA TOro, YTobbl
YCTPOWCTBO CYATANOCh YCTPOWCTBOM 6e30MacHOCTMH.

2 HopmartuBHbI€ CCbINKN

B HacTosLLeM CTaHAapTe UCNONb3yIOTCA HOPMaTUBHBLIE CCbISIKM HA CreayloLue uenble A0KYMEHTb! Unu
Ha MX 4YacTu, He3aMeHWMble ANS NPUMEHEeHUs1 AaHHOro AOKyMeHTa. B criyyae gatupoBaHHbIX CCbINOK Aen-
CTBYET TONMbKO UUTUPYyEMoe usganue. [ina HegaTupoBaHHbIX CCbINOK AeCTBYET caMOe No3aHee usgaHue Jo-
KYMEHTA, Ha KOTOPbIi NPOM3BOAUTCA CCbINKa (BKIOYas nodble BHECEHHbIE B HEMO MOMNPaBKu).

IEC 61131-2, Programmable controllers — Part 2: Equipment requirements and tests (Mporpammupye-
Mbl€ KOHTpornnepsbl. Yactb 2. TpeboBaHus K 060pyg0BaHMIO U TECTUPOBAHUE)

1) [anee B HacTosLieM cTaHgapTe ucnonbayetest «MOK 61508» BmMecTo «kommnneke MOK 61508».

W3pnaHue ocpuumanbHoe
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IEC 61158-2, Industrial communication networks — Fieldbus specifications — Part 2: Physical layer
specification and service definition (Cetu cBA3u npombiLneHHble. Cneundukaumm nonesoi WuHbl. YacTb 2.
Cneyudukaumsa onsn4eckoro ypoBHsl U onpeaeneHme cepBuca)

IEC 61158-3-1, Industrial communication networks — Fieldbus specifications — Part 3-1: Datalink
layer service definition — Type 1 elements (Cetu cBA3u npombiluneHHble. Cneyudukaymm NoNeBoN LUUHbI.
Yactb 3-1. OnpeaeneHue cepsuca KaHanbHOro ypoBHA. AremMeHTbl Tuna 1)

IEC 61158-4-1, Industrial communication networks — Fieldbus specifications — Part 4-1: Datalink layer
protocol specification — Type 1 elements (CeTu cBsi3u npombilneHHble. Cneuudukayum NONEBON LUMHbI.
Yacrtb 4-1. Cneyudukanmsa npoTokona KaHarnbHOro ypoBHA. SneMeHTol Tuna 1)

IEC 61158-5-5, Industrial communication networks — Fieldbus specifications — Part 5-5: Application
layer service definition — Type 5 elements (Cetu cBA3u npombiluneHHble. Cneundukaumm nNonNeBon WKUHLI.
YacTtb 5-5. OnpegeneHue cepsuca NpUKNagHoro ypoBHA. AneMmeHTbl Tuna 5)

IEC 61158-5-9, Industrial communication networks — Fieldbus specifications — Part 5-9: Application
layer service definition — Type 9 elements (Cetu cBA3u npoMbiluneHHble. Cneyudukaymm NONEBON LUNHbI.
YacTtb 5-9. OnpeaeneHue cepsuca NpUKIagHOro ypoBHA. AnemeHTbl Tuna 9)

IEC 61158-6-5, Industrial communication networks — Fieldbus specifications — Part 6-5: Application
layer protocol specification — Type 5 elements (CeTu cB3u npombiLuneHHble. Cneyndukaummn NoNeBo WNWHbLI.
YacTtb 6-5. Cneyndukaumsa npoTokona NpuKNagHoro ypoBHs. dneMeHTsl Tuna 5)

IEC 61158-6-9, Industrial communication networks — Fieldbus specifications — Part 6-9: Application
layer protocol specification — Type 9 elements (CeTu cBs3n npomMbiLLeHHbIE. Cheyndukaymmn NoNeBon WUHLI.
YacTb 6-9. Cneundukaums npoTokona NpUKnagHoro yposHs. AneMeHTbl Tuna 9)

IEC 61508 (all parts), Functional safety of electrical/electronic/programmable electronic safety-related
systems (PyHkymoHanbHas 6e30NacHOCTb CUCTEM INEKTPUYECKUX/IMEKTPOHHLIX/NPOrpaMmMuUpyembiX dnek-
TPOHHbIX, CBA3AHHbIX C 6830MNacCHOCTbIO)

IEC 61508-1:2010, Functional safety of electrical/electronic/programmable electronic safety related sys-
tems — Part 1: General requirements (PyHkUMOHanNbHas 6€30NacHOCTL CUCTEM INEKTPUHECKNX/ONEKTPOHHBIX/
nporpaMMMpyeMbIX SNEKTPOHHBIX, CBA3aHHbIX ¢ 6e3onacHoCcTbIo. YacTb 1. O6wme TpeGoBaHus)

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
(PyHkumMoHanbHas 6e30MacHOCTb CUCTEM 3JIEKTPUYECKUX/INEKTPOHHBIX/NPOrpaMMUPYEMbIX 3MEKTPOHHbIX,
CBsi3aHHbIX ¢ Be3onacHocTbio. YacTb 2. TpeboBaHUA K SNEKTPUYECKUM/IMNEKTPOHHbIM/MPOrpaMmMUpyeMbIM
3MEKTPOHHLIM CUCTEMAM, CBSI3aHHLIM C BE30MacHOCTbIO)

IEC 61508-3:2010, Functional safety of electrical/electronic/programmable electronic safetyrelated sys-
tems — Part 3: Software requirements (dyHkuMOHaNbHasA 6€30MaCHOCTb CUCTEM SMNEKTPUYECKNX/INEKTPOH-
HbIX/NPOrPaMMMPYEMbIX INEKTPOHHbIX, CBA3AHHbIX C 6€30MacHOCTbLID. YacTb 3. TpeboBaHUst K NPOrpaMMHOMY
obecneyeHuto)

IEC 61508-4:2010, Functional safety of electrical/electronic/programmable electronic safety-related
systems — Part 4: Definitions and abbreviations (®yHkunoHanbHaa 6e30NaCHOCTbL CUCTEM ANEKTpUYeckux/
3MEKTPOHHLIX/MPOrpaMMUpPYyEMbIX SMEKTPOHHLIX, CBA3aHHbIX ¢ 6e30NacHOCTLI0. YacTb 4. OnpeaeneHus u co-
KpaLueHus)

IEC 61511 (all parts), Functional safety — Safety instrumented systems for the process industry sector
(Be3onacHoOCTb (OyHKUMOHaNbHas. CucTeMbl 6e30NacHOCTU NPUOOPHBIE ANSi NPOMBILLIIEHHbIX NPOLIECCOB)

IEC 61784-1, Industrial communication networks — Profiles — Part 1: Fieldbus profiles (Cetu casu
npoMblLLneHHble. Mpodunu. Yactb 1. Mpodunu NonesbIX LUMH)

IEC 61784-3:2010, Industrial communication networks — Profiles — Part 3: Functional safety fieldbus-
es — General rules and profile definitions (Cetun cBsisn npombiwneHHble. MNMpodunu. Yacts 3. yHKUMOHanNb-
Has 6e3onacHOCTbL NoneBbIX WKH. OBwme npaBuna u onpeaeneHus npoduns)

IEC 61918, Industrial communication networks — Installation of communication networks in industrial
premises (CeTu CBA3U NPOMBILUNEHHbIE. YCTaHOBKA CETEN CBA3W B NPOMbILLIIEHHBIX NOMELLEHUAX)

IEC 62280-1:2002, Railway applications — Communication, signalling and processing systems —
Part 1: Safety-related communication in closed transmission systems (KenesHogopoxHbie npunoxexuns. Cucre-
Mbl CBA3M, CUTHanM3auum n 06paboTkn AaHHbIX. YacTk 1. BesonacHas cBs3b B 3aKPbITbIX CUCTEMAX NEpeaaqm)

ISO/IEC 8802-3"), Information technology — Telecommunications and information exchange between
systems — Local and metropolitan area networks — Specific requirements — Part 3: Carrier sense multiple

1) Ot™meHeH. [eiictByeT ISO/IEC/IEEE 8802-3:2014.
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access with collision detection (CSMA/CD) access method and physical layer specifications (MHdopmaLu-
OHHble TeXHONormu. TenekoMmyHukaumn n obmeH uHcpopmauuen mexay cuctemamu. JlokanoHole U obLue-
ropoackue cetu. CneumanbHblie TpeboBaHus. Yacte 3. MHOXECTBEHHbIN AOCTYN C KOHTPONIEM HECYLLEN K
obHapyxeHuem konnusuin (CSMA/CD) u onpeaenenne (ou3nMyeckoro ypoBHS)

3 TepmuHbl, onpeaeneHusi, 0603HaYEHUA N COKpalLeHUA

3.1 TepMuHbI U onpeaeneHus

B HacTosiLyeM cTtaHAapTe UCNONb3YIOTCA Creayiowme TEPMUHbI U ONPeaeneHuns:

3.1.1 TepmuHbl u onpeaeneHus

3.1.1.1 roroBHOCTb (availability): BepoAaTHOCTb TOro, 4YTO B TEYEHME 3a4aHHOrO NPOMEXYTKA BPEMEHH B
aBTOMaTU3MPOBAHHOW CUCTEME He HabnoaaeTcs HeucnpaBHbLIX COCTOSHUI B CUCTEME, NPUBOASALLMX K NoTepe
NPOU3BOANTENBHOCTHU.

3.1.1.2 uepHbiit kanan (black channel): Kanan cBa3u, 4na KOTOPOro OTCYTCTBYIOT A0KA3aTeNbLCTBa TOrO,
YTO NMPOEKTMPOBAHWE N NOATBEPXKAEHUE COOTBETCTBUA Obinu NpoBeaeHbl B cooteeTcTBuM ¢ MOK 61508.

3.1.1.3 mocrT (bridge): AGCTpaKkTHOE YCTPOWCTBO, COEAUHSAIOLLEE MHOTOUMUCAEHHbIE CETMEHTLI CETU Ha
BCEM MPOTSHKEHUN YPOBHA KaHana AaHHbIX.

3.1.1.4 kanan cBsa3u (communication channel): lNoruyeckoe coeguHeHne mexay ABYMS KOHEYHbIMM
TOYKaMM BHYTPU KOMMYHUKALMOHHOW CUCTEMBI.

3.1.1.5 koMMmyHUKaLUOHHas cuctema (communication system): Cucrema (YyCTpOWCTBO), COCTOALLANA
U3 TEXHWU4ECKMX CPeacTB, NPOrpaMMHOro obecneyeHusa u cpeabl pacnpocTpaHeHus, kotopas obecnevmsaet
nepegavy coodeHuii (npuknagHoi yposeHs no MCO/MOIK 7498) oT 0aHOIO NPUMNOXKEHUS APYTOMY.

3.1.1.6 coeauHeHue (connection): Nlornyeckoe CBA3bIBAHWE MEXAY ABYMS NPUKNAAHbIMU OObekTamu B
OA4HOM UNK B Pa3HbIX YCTPOWCTBAX.

3.1.1.7 umMKnM4Yeckuin KOHTponb U36bITouHOCTU (Cyclic Redundancy Check, CRC): Monyyaembie u3
Onoka AaHHbIX (3HaYEHNI) N3OBLITOYHBIE AaHHbIE, KOTOPbIE 3aNOMUHAIOTCA U NEPEAAIOTCA BMECTE C 3TUM 6no-
KOM JaHHbIX A5 0GHapyXeHWUA nckaxxeHus gaHHbix. Mpoueaypa (MeToa), UCNONb3YIOLWAACA ANA BbIMUCNEHUS
U30bITOUHBLIX AAHHBIX.

MpumevyaHusa

1 TepMuHbl «CRC kog» u «CRC noanuce» 1 o6o3HaveHus, Takme kak «CRC 1» u «CRC 2», Taioke MoryT npume-
HATLCS B HAcTOSALLEM CTaH4apTe B OTHOLIEHWUM N3BBITOUHbLIX AaHHBIX.

2 Cwm. Tarxe [34], [35].

3.1.1.8 owmbka (error): PacxoxaeHme mMexay BbiMUCIIEHHbIM, HAOMIOAaeMbIM UM U3MEPEHHbIM 3Ha-
YEHWEM UNN YCNOBUEM U UCTUHHBIM, YCTAHOBIIEHHBLIM UITM TEOPETUYECKM BEPHBIM 3HAYEHUEM UMK YCNOBUEM.
[M3K 61508-4:2010], [M3K 61158]

MpumevyaHusa

1 Owmnbkn MOryT BO3HUKHY T BCIIEACTBME OLLMGOK NPOEKTUPOBaHWs annaparHbIX CpeAcTs/ NporpaMMHoro obecneve-
HUSt /UK BCNeACTBUE UCKaXKEeHUs JaHHbIX, BbI3BaHHOMO 3r1eKTPOMarHUTHLIMU MOMEXamMn U/unu 4pyrumn Bo3gencTeuaMu.

2 Ownbkn He 0bA3aTENbHO ABMNAIOTCA NPUYUHOIA OTKa30B Mnu cboeB.

3.1.1.9 otka3s (failure): MNpekpaweHne cnOCOOHOCTU (PyHKUMOHANBHOTO GN0Ka BbINOAHATL HEOBXoau-
MYI0 PYHKUMIO B0 (DYHKLIMOHMPOBaHKE 3TOro Broka nobbiM cnocoboM, OTNUYHLIM OT Tpebyemoro.

Mpumevyanne — B MOK 615084 npuBeaeHo Takoe xe onpefeneHne, HO AONOMHEHO NPUMEHAHUAMMN.

[M3K 61508-4:2010, moaudmumuposano], [ACO/M3K 2382-14.01.11, moauduumposaHo]

MpuMevyaHue — lMpUunHOI OTKa3a MOXET CIyXUTb oluMGKa (Hanpumep, npobnema, cBA3aHHas C NPOEKTUPO-
BaHWEM nporpaMMHoro obecriedeHusi/annaparHbiX CPeACTB UMK ¢ HapyLLIEHUEM MpK Nepeaade coobLIEHMIA.

3.1.1.10 co6oi (fault): HeHopmanbHbIl peXxmM, KOTOPbIA MOXET BbI3BaTb CHUYKEHUE UK NOTEPIO CNOCo6-
HOCTU (DYHKLIMOHAMNBbHOTO 6r10Ka BbINOMHATL Tpebyemyio PyHKLMIO.

MpuMmevyaHune — MexayHapoaHblii anekTpoTexHudeckuii cnosapb (IEV 191-05-01) onpegensieT «cboii» kak
COCTOSIHME, XapaKTepu3yeMoe HecrnoCOOHOCTBIO BLIMOMIHUTL HeO6XoAMMYIO DYHKLMIO, UCKNIOYast HECMOCOOHOCTL, BO3-
HUKaIOLLYIO BO BpeMs NpodunakTuyecknx pabot unu Apyrux nnaHoBblX MeponpusaTuii Nubo B pesynbrate HefjocTaTka
BHELUHNX pECYPCOB.

[M3K 61508-4:2010, moauduumuposano], [MCO/MIK 2382-14.01.10, mogndpmumposaHo]
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3.1.1.11 noneBas wwuHa (fieldbus): KOMMyHUKaLMOHHAs cUCTEeMa, OCHOBAHHAsI HA NOCNeAO0BaTEeNbHON
nepefayve AaHHbIX U NPUMEHSAIOLAACA B NPOMBbILUMNEHHON aBTOMaTU3aLuuM UNu MNPUoXKEeHUsIX ynpasneHus
npoueccamu.

3.1.1.12 kxaap (frame): YnpoLueHHbin cuHoHum ana DLPDU (Bnok AaHHbLIX NPOTOKONA kKaHana nepeaayun
[ aHHbIX).

3.1.1.13 nocnepoBarensHOCTL NpoBepkn kaapa [frame check sequence (FCS)]: [lononHuTenbHbIE
AaHHble, nony4yeHHble AnsA 6noka aaHHbix DLPDU (kagpa) ¢ NOMOLLbIO XeLw-(YHKLUU, KOTOPbIe 3anOMUHAIOT-
€A U nepeaaloTca BMECTE C 9TUM BI0KOM AaHHbIX, ANA 0GHAPYXXEHUSI UCKAXEHUS JaHHbIX.

MpumeyvyaHus
1 3HaveHne FCS mMoxeT BbITb nonyveHo, ncnonbays, Hanpumep, CRC unun apyryio xeLu-pyHKLmIo.
2 Cwm. Takxe [34], [35]

3.1.1.14 xew-dyHkumsa (hash function): (Matematuyeckas) pyHkuuA, kKOTOpas npeobpasyeT 3HaYeHUs
13 (BEPOATHO OYEHb) GOMbLIOrO Habopa 3HaYeHui B (0ObIYHO) MEHbLUMI AMANA30H 3HAYEHUN.

MpumeyvyaHus

1 Xeww-yHKLMU MOTYT NPUMEHSATLCA ANA 06HaPYXEHUA UCKaXKEHUN AaHHbIX.

2 PacnpocTpaHeHHble Xell-hyHKLUMN BKNOHAIOT B €65 KOHTPONb YETHOCTH, BLIMUCIIEHUE KOHTPOSBHOW CyMMBbI MK
CRC.

[M3K/TR 62210, moaudmuupoBaHo]

3.1.1.15 onacHocTb (hazard): CoctosiHue unu HaGop ycnoeuit B CUCTEME, KOTOPLIE BMECTE C ApYrU-
MM, CBSAA3AHHLIMU C 3TUM, YCIOBUAMMN HEN3BEXKHO NPUBEAYT K NPUYMHEHUIO BpPeaa YenoBeKy, UMYLLECTBY UK
OKpY>KaloLLen cpege.

3.1.1.16 Beaywee ycTporucTBO (master): AKTUBHbLIN OOBLEKT KOMMYHUKALMKU, CNOCOGHbLIN UHULMUPO-
BaTb U YNpaBmnsiTb BO BPEMEHU KOMMYHUKALMOHHOW AEATENbHOCTLIO APYIMX CTaHUMIA, KOTOPbIE MOTYT ObiTb
Kak segywumun, Tak u BeaOMbIMU.

3.1.1.17 coobweHnue (message). YNnopagoYeHHble NOCNEA0BATENbHOCTU OKTET, NPeaHa3Ha4YeHHble Ans
nepeaaqv uHcbopmauumm.

[MCO/MOBK 2382-16.02.01, moancULMpPOBaHO]

3.1.1.18 npueMHUK coobueHuit (message sink): Yactb KOMMYHUKALMOHHOW CUCTEMBI, B KOTOPYIO,
npeanonaraercs, NOCTynaloT COObLLEHUS.

[MCO/M3K 2382-16.02.03]

3.1.1.19 UcTouYHUK coobweHunsa (message source): YacTtb KOMMYHUKALMOHHOW CUCTEMbI, U3 KOTOPOH,
npeanonaraeTcs, BOSHUKaIOT COOBLLEHNS.

[MCO/M3K 2382-16.02.02]

3.1.1.20 ypoBeHb 3dpdekTuBHOCTU 3awuThl; YOI [performance level (PL)]: OUCKpPETHbIN YPOBEHb,
NPUMEHSIIOLLMIACA ANA onpezerieHnst cnocoBHOCTM CBA3AHHbIX C 6€30MacHOCTbIO YacTeli CUCTEMbI ynpasre-
HUA BbINOSTHATL PYHKLMIO 6E30MacHOCTU B NMPOrHO3UPYEMbIX YCIOBUSIX.

[MCO 13849-1]

3.1.1.21 koHTpoOnbHaa npoBepka (proof test): MNepnognueckas npoBepka, BbINOMHAEMAa ANs TOro,
4yTOObl OOHAPYXMTb OTKa3bl B CUCTEME, CBSA3AHHOW C 6€30MacHOCTbIO, YTOObI, NPU HEOBXOAUMOCTU, cUcTeEMa
morna GbITb BO3BpaLLEHa B KUCXOAHOEY COCTOAHUE UK B Haunbonee Gnn3koe K HEMY, HACKONBKO 3TO NPakTu-
YECKU BO3MOXKHO.

MpumMedyaHuWne — KoHTponbHas NpoBepKa NpefHasHaueHa NogTBEPAUTh, HAXOAUTCS N CUCTEMA, CBA3aHHas ¢
6e30MacHOCTbIO, B COCTOSIHWM, rapaHTUpytoLeM YCTaHOBMEHHYIO NOMHOTY 6e30MacHOCTM.

[M3K 61508-4 n MOK 62061, moandumunpoBaHo]
3.1.1.22 mn3bbITouyHOCTDb (redundancy): CywecTsoBaHue 6onee 0gHOro CpeacTBa BbiNONHEHNA HE0BX0-
AMMON PYHKUUKU UK NpeacTtaBneHns uHpopmMauuu.

MpumeyvyaHune — Takoe xe onpefeneHve, kak U B MOK 61508-4, ¢ JOMOMHUTENbHEIM MNPUMEPOM WU
npuMeYaHusmMu.

[MOK 61508-4:2010, moguduumpoaHo], [MACO/M3K 2382-14.01.12, moanduuuposaHo]

3.1.1.23 HapgexHocTb (reliability): BepoaTHOCTb TOro, YTO aBTOMaTU3NPOBaHHAsA CUCTEMA MOXKET Bbl-
NONHATL TPebyIOLYIOCS (DYHKLUMIO B 38aHHbIX YCIIOBUAX HA MPOTSHKEHUM 3aAaHHOTO NMPOMEXYTKa BPEMEHN
(t1,t2).

4
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MpuMeyvyaHusa

1 TpUHATO cuMTaTh, YTO aBTOMaTU3NPOBAHHAA CUCTEMA B COCTOSHUM BLIMONHATL AaHHyto TpebytolLytocs hyHKLUIo
B Hayane 3agaHHoro NPoMeXyTka BpeMeHM.

2 TMoHATHe «HafeXHOCTU» Takke ucnonbyetca Ansa 06o3Ha4eHns NokasaTens HafeXXHOCTU, U3MEPSEMOTrO C AaH-
HOI BEPOATHOCTLIO.

3 Ha npoTtskeHun cpefiHero BpeMeHn mexay otkasamu (MTBF) unu cpegHero BpemeHnu go otkasa (MTTF) BeposT-
HOCTb TOrO, YTO aBTOMaTU3UpPOBaHHAA CUCTeMa BbINONHUT TpebytoLLyocs pYHKUUIO, yMeHbLUAETCS.

4 HapgexHOoCTb OTNMYaeTcs OT rOTOBHOCTH.

[M3K 62059-11, mognduumposaHo]
3.1.1.24 puck (risk): CoueTaHue BepOATHOCTU COObITUS NPUYMHEHNS Bpeaa U TAXXECTU 3TOro Bpeaa.

Mpumeyvyanune — bonee nogpobHo ato noHATUe o6cyxaaeTca B MOK 61508-5:2010, npunoxeHue A.

[M3K 61508-4:2010], [MACO/M3K Pykosoactso 51:1999, onpeaenenue 3.2]

3.1.1.25 KOMMYHMKaUUOHHLIW ypoBeHb GesonacHocTu, KYB (safety communication layer, SCL):
YpoBeHb KOMMYHMKALMK, BKIIOYAOWMI BCE HEoOxoauMble Mepbl ana obecneveHus GesonacHol nepeaaum
uHdopMaLmmn B COOTBETCTBUU € TpebGoBaHusamu MOK 61508.

3.1.1.26 paHHble 6e3onacHocTM (safety data): [laHHble, nepeaaBaemble Yepes ceTb 6e30NacHOCTH,
UCNOnb3ysa NpoTokon 6e30nacHOCTMU.

MpumMedyaHue — KOMMYHUKALMOHHLIN ypoBeHb Ge30MacHOCTH He rapaHTUpyeT 6e30nacHOCTb camoil UHAOp-
MaLuK, a ToMbKo To, YTo OHa NepegaeTcs GesonacHo.

3.1.1.27 ycTtpoiticTBO 6e3onacHocTHm (safety device): YCTpoIiCTBO, CNPOEKTMPOBAHHOE B COOTBETCTBUU
¢ M3K 61508 n peanusyiouiee npounb KOMMYHUKALMKU, YAOBNETBOPSAIOWMI TPEOOBaAHUAM (PYHKLIMOHANBHOW
6e30nacHOCTMH.

3.1.1.28 ¢dyHkuua 6e3onacHocTu (safety function): ®yHkuua, peanusyemasa 3/3/MS (aNeKTPU4ECKOMN,
3MNEKTPOHHON, NPOrpaMMUPYEMON SNEKTPOHHOM) CUCTEMOM, CBA3AHHOW ¢ 6E30MacHOCTbLIO, UNK APYIMMKN Me-
paMu MO CHUXKEHMIO pUCKa, NpeAHa3HaYeHHasa Ana AOCTUXKEHUSI MM NoaaepkaHma 6e30nacHoro COCTOAHUA
ynpasnseMoro 060pya0BaHUs MO OTHOLLEHMUIO K KOHKPETHOMY ONMacHOMY COOBITUIO.

MpumevyaHne — BM3K 61508-4 Takoe xe onpeaeneHue, HO AONONHEHO NPUMEPOM U NPUMEHAHUEM.

[M3K 61508-4:2010, moanudnumpoBaHo)

3.1.1.29 Bpema peakuuu yHkuumn 6esonacHoctu (safety function response time): Hamxyawee Bpe-
MSA Mexay cpabaTbiBaHMEM AaTynka cucTeMbl 6€30NacHOCTU, NOAKMNIOYEHHOTO K NOMEBOW LUMHE, U AOCTIKE-
HWeM COOTBETCTBYIOLLEr0 6€30MacHOro COCTOAHMA C NOMOLLBLIO HE06XOAMMOTO UCNOSTHUTESNIBHOIO YCTPOWCTBA
3TOl cucTembl 6€30MaCHOCTU NPU HANUYKUKM OLIMOOK UMK OTKA30B B KaHane pyHkuum 6e30nacHoOCTU.

MpumeuvaHune —[JaHHana koHuenuus sBegeHa B MOK 61784-3:2010, 5.2.4, u peanuayetca NpouUnsiMm KoMMy-
HUKaLMid, yA0BNeTBOPSAOLMX TpeGoBaHUAM dyHKLUNOHaNBHOK 6e30NacHOCTU, oNpeAeneHHbIM B HacTosLLeM cTaHaapTe.

3.1.1.30 ypoBeHb nonHoTbl 6e3onacHocTu; YNB [safety integrity level (SIL)]: OuCKkpeTHbIN ypOBEHL
(NPUHUMAIOLLUIA OAHO U3 YETBHIPEX BOIMOXHBLIX 3HAYEHUI), COOTBETCTBYIOLLMI iMana3oHy 3HAYEHUI NOSHOTHI
6e30nacHOCTM, NpU KOTOPOM YPOBEHb MOMHOTHI GE30NacHOCTH, paBHLIN 4, ABASETCA HAWBBLICLLMM YPOBHEM
NONHOTbLI 6e30MacHOCTH, a YypOBEHb NONHOTLI 6€30NacCHOCTU, paBHBLIN 1, COOTBETCTBYET HAUMEHDbLLEN MONHOTE
GesonacHoOCTK.

MpuMmeyaHusa

1 LleneBble 3Ha4eHus oTka30B (cM. MOK 61508-4:2010, n. 3.5.17) AnA YeTblpex ypoBHeW NONHOTHI 6e30nacHOCTy
ykasaHbl B MOK 61508-1:2010, Tabnuuel 2 1 3.

2 YpoBHU NOMHOTHI 6e30NacHOCTU MCNONBL3YIOT NPK onpeaeneHnn TpeboBaHWil NONHOTLI 6e3onacHoOCTM ANA OYHK-
Uuin 6esonacHocTH, KoTopbie AOMKHbBI 6bITb pacnpeaeneHsl no 3/3/M3 cuctemam, cBsizaHHbIM ¢ 6e30MacHOCTbLIO.

3 YpoBeHb nonHoTel 6e3onacHocTu (YMNB) He ABNAETCA CBONCTBOM CUCTEMbI, MOACUCTEMbI, SNIEMEHTa UMK KOM-
noHeHTa. MpaBunbHas uHTepnpeTauua gppassbl «YINB cucTeMsbl, cBA3aHHON ¢ 6e3onacHocTblo, paBeH n» (e n=1,2, 3
unu 4) o3HavaeT: cucTemMa NoTeHUManbHO cnocobHa K peanu3aunn yHKLMIA 6e30nacHOCTU ¢ YpOBHEM MOnHoTHI Gezonac-
HOCTU 10 3HA4Y€EHMs], paBHOrO 1.

[M3K 61508-4:2010]
3.1.1.31 mepa Ge3sonacHocTu (safety measure): CpeacTso ynpaBneHus BO3MOXHbBIMM OLLIMOKaMU KOM-
MYHWKaLUI, CNPOEKTUPOBAHHOE U peanu3oBaHHOe B COOTBETCTBUM C TpeboBaHuamMun MK 61508.
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MpumevaHus

1 Ha npakTuke, Kak npaBuno, o6beAUHSAIOT HECKOMbKO Mep 6e30macHoCTM ANs AOCTWKEHUs TpebyeMoro ypoBHS
nonHoTel 6ezonacHocTy.

2 OWwmnBKM KOMMYHMKaLMA U CBA3aHHbIE C HUMM Mepbl GezonacHocTu nogpobHo paccmoTpeHbl B MOK 61784-
3:2010,5.3 1 5.4.

3.1.1.32 npunoxeHue, cBA3aHHOe ¢ be3onacHoCcTbHo (safety-related application): MNMporpaMmmel, cnpo-
ekTupoBaHHble B cootBeTcTBUM ¢ MOK 61508 1 yaosnetrsopsatowme TpebosaHusam YIb npunoxeHus.

3.1.1.33 cucrtema, cBAsaHHasa ¢ 6e3onacHoOCTLIO (Safety-related system): Cuctema, BbinonHsiowas
yHKUMIO GesonacHocTu B cooTBeTcTBUM ¢ MOK 61508.

3.1.1.34 Begomoe ycTpoUCTBO (slave): MacCcnBHBIN OOBEKT KOMMYHUKALMK, CNOCOBHBLIN NPUHMMATD
COo00LLIeHNs 1 OTNPaBNATbL UX B OTBET HA APYro 06bEKT KOMMYHUKALIMU, KOTOPbI MOXET ObITb BE4OMbIM UITN
BEAYLUUM.

3.1.1.35 noxHoe aBapuitHOe OTKIKOYEHUe (spurious trip): ABapuinHOe OTKNIOYEHUE, Bbl3BAHHOE CU-
cTteMon GesonacHocTu, 6e3 3anpoca ot npouecca.

3.1.1.36 BpemMeHHas MeTkKa (time stamp): MHdopmaLma o BpeMeHU, BKMOYEHHAs B COOOLLEHNE.

3.1.2 CPF 1. JlononHuTtesnbHbleé TEPMUHBLI U ONpeaernieHua

3.1.2.1 knueHT (client): O6beKT coeguHeHus, 3anpalumBaoLwmii UHPOPMaLUo OT cepaepa.

3.1.2.2 nepekpecTHas npoBepka (cross-check): Bepudukauyus Toro cakra, 4to u3bbITO4HO nepeaaH-
Hbl€ JaHHbIE UAEHTUYHBbI.

3.1.2.3 H1: KoMMyHMKaLMOHHBIN KaHan nepeaayn AaHHbIX, COOTBETCTBYIOLLMI CTAHAAPTY Ha NONEBYIO
LLIMHY.

3.1.2.4 xocTt (host): briok 06paboTkn MHGOPMaUMK, CNOCOBHLIN peanu3oBaTb MexXaHM3mbl Npoduna
6e30nacHOCTU U YCNyru YEpHOro KaHana.

3.1.2.5 makpouukn (macro cycle): EauHuunag utepauums rpacduka paboTbl KAHANBHOMO YPOBHS.

3.1.2.6 noameHa (masquerade): Ownbka, BbI3BaHHASA HEBEPHOW MAEHTUDUKALNOHHON MHDOPMALIME.

3.1.2.7 uwsparens (publisher): UCTOUHMK COOBLLEHUIA, NEpMOAMYECKU NepeaatoLuii COobLLEeHUs.

3.1.2.8 opraHusauua ouyepeaum (queuing): NocneaosarensHasa 06paboTka 3NEMEHTOB AaHHbIX.

3.1.2.9 cepsep (server): ObbeKT coeagnHeHua, obpabarbiBatoLMin COOOLLEHNS, NOCTYNAOLWMUE OT K-
eHTa.

3.1.2.10 cpepma YMNB (SIL environment): AnnapartHble cpeacTsa u nporpaMMmHoe obecneyenne, obecne-
ymBaroLne BbINONHEHNE OYHKUMI SIS,

3.1.2.11 noanucuumk (subscriber): MpueMHuk coobLueHnin, nonyyarLwuii CoobLLeHUs OT u3gaTens.

3.2 O6G03Ha4YeHusA u CoKpaleHus

3.2.1 O6wme 0603HAYEHUA N COKpALLEHUA

CP — lMNpodunb kommyHukaumn [MOK 61784-1];

CPF — CewmelicTBO npodunent kommyHukauun [M3K 61784-1];

CRC — LiMKnu4eckuii KOHTPOmb M3ObITOYHOCTH;

DLL — YpoBeHb kaHana gaHHbix [MCO/MOIK 7498-1];

DLPDU — Bnok gaHHbIX NPOTOKOMa kaHana nepegadu AaHHbIX;

3MC — OneKkTpoMarHuTHasi COBMeCTUMOCTb;

SMI — OneKTpOMarHUTHbIE MOMEXM;

YO — Ynpaenaemoe ob6opyaoanue [MOK 61508-4:2010];

J/IBIMB — OneKkTpuyecKkne/sanekTPOHHbIE/NPOrpaMMmnpyemMblie anekTpoHHsle [MOK 61508-4:2010];
FAL — lMNpuknagHon ypoeeHb noneson wnHbl [M3K 61158-5];

FCS — lMocnepoBartenbHOCTL NPOBEPKM Kaapa;

&b — O®yHKUMOoHanbHasa 6e30nacHOCTb;

FSCP — lMpodunb KOMMyHUKaLWIA, yaOBNETBOPAOLWNI TpeboBaHMUAM DYHKLMOHANbLHOW 6€30MacHOCTH;
MTBF — CpeaHee BpeMs Mexay OTkasamu,

MTTF — CpeaHee BpeMs 40 0TKa3a;
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NSR — He otHocAwwmiica k 6e3onacHoctu (Non Safety Relevant)

PDU — bnok paHHbIX npotokona [MCO/M3K 7498-1];

3CHH — 3awuTHOE CBEPXHU3KOE HaNpsHKEHUE;

nac — Mporpammupyemas anekTpoHHas cucrtema [M3OK 61508-4:2010];
PFD — CpeaHss BEpOATHOCTb OMAaCHbIX 0TKa30B no 3anpocy [M3AK 61508-6:2010];
PFH — CpeaHsAa yacToTa onacHbix 0Tka3oB B yac [MOK 61508-6:2010];
PhL — dusnyeckui yposeHb [MCO/M3K 7498-1];

Y33 — YposeHb achdekTuBHoCcTH 3awmTbl [MCO 13849-1];

nNK — MporpaMMmupyemblit NOrM4eckuii KOHTPONIep;

SCL — KOMMYHMKaLMOHHLIA ypoBEHb 6€30MacHOCTH;

BCHH — BesonacHoe CBEPXHU3KOE HanpshkeHue;

YNb — YpoBeHb nonHotbl 6ezonacHocTu [M3OK 61508-4:2010];

SR — CBA3aHHbIN ¢ 6€30NaCHOCTLIO.

3.2.2 CPF 1. fononHutenbHbie 0003HAYEHUA U COKpPaALLeHUA

AP — MpuknaaHoi npouecc;

ASIC — CneunanusmpoBaHHas MHTErpanbHasa cxema;
CAS — Kackaga (kackagHoe pasmelleHue);

CF — O6wwmi caiin;

CFF — O6wwii chopmart anna;

DD — Onucanue npubopa;

DO — LnudppoBoii Bbixoa;

FBAP — ®yHKkuMoHanbHbIN OMOK NpUKnagHoro npouecca;
FMS — Cneuudukaumsa coobLLeHNA NONeBON LMHDI:
AlcC — AKTMBHBIN NNAHUPOBLLUK CBA3EH;

LO — JlokanbHOEe nepeonpeaenexHne;

LRSN — lNocneaHuit nonyyeHHbINn NOPAAKOBLIA HOMED;
MAU — Bnok goctyna Kk cpeae nepegayvn AaHHbIX;
MD5 — Anroputm npoduns coobueHus 5;

MIB — NHopmayunoHHas 6asa ynpaBneHus;

NMA  — AreHT CeTeBoro ynpasneHus;

NMIB — WHdopmauyuoHHas 6a3a ynpaBneHusi CeTbio;
oD — CnoBapb 06LEKTOB;

00s — HewucnpagHbii;

SIS — MHcTpymeHTaneHasa cucrema 6e3onacHocTy;
SMIB  — WHdopmaunoHHas 6a3a ynpaeneHusa CUCTeMON;
SMK — AApo ynpasrneHus CUCTEMOMN;

SMKP — lMpoTokon agpa ynpaBneHusi CUCTEMON;

VCR — BupTyanbHas KOMMYHUKaLMOHHASA CBA3b.

3.3 YcnoBHbIe 0603Ha4YeHUA

3.3.1 [uarpamMMbl COCTOAHUN

Ha pucyHke 3 npuBedeH npumep aguarpaMmbl COCTOSIHUS, UCMONb3YIOLWENCS B HACTOSALLIEM CTaHaapTe.
CocrosiHue nokasaHo B BMAe oBana ¢ HauMEHOBaHWEM COCTOSIHUS B €ro ueHtpe. Ha pucyHke 3 «He co-
eaunHeHy», «CoegunHen/Xopowueey U «CoeauHeH/Inoxoe» ABNAKTCA COCTOAHUAMMU. Mepexon npeacTaBneH B
BWAE NUHUM UMK KPUBOW, CTPESIKa KOTOPOI yKa3bIBaeT HanpasneHue nepexoaa. Kaxabii nepexos MMeeT Ums.
«R1», «R2», «R3» un «R4» Ha pucyHke 3 SBNAIOTCA Nnepexogamu.
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Kaxpaa gnarpamma cocTosiHuiA conpoBoxgaeTcs Tabnuueid. Cv. Tabnuuy 1 ans gnarpaMmbl COCTOSI-
HWI Ha pucyHke 3. MepBblii cTonbel, 0603HAYEHHbIN «#», COAEPXUT HaMMeHoBaHve nepexoda. CneayoLwmia
ctonbel «Tekyllee COCTOSIHME» COAEPXUT COCTOSIHME, K KOTOPOMY MpUMEHSIeTCS AaHHbIl nepexod. TpeTuid
cTon6el, Ha3BaHHbI «COObLITUE N YCNOBHbIE AENCTBUA», COAEPXUT CObbITUe, Nobble ycnoBMa nepexoja u
nobble geicteua. [elicTBMa pacnonaratotcsl B Tabnvue ¢ oTCTynom oT ycnoBuii. «RcvMsgQ = "FMS Initiate,
cnf'» BTabnuue 1asnsetca ycnosmem, a «SET Sequence Number = MCN» aBnsieTcs gelicTsBuemM. UYeTBepThblit

cTon6eu, «Crnefylolee COCTOAHME» COLEPXUT HOBOE COCTOAHME, ClieayloLiee 3a NepexoioMm.

Tabnuuya 1— Mpumep TabnmLpbl Nepexoda COCTOSHMIA

# TeKyLu,ee COCTOAHME CobbiTne YCnoBHblE ,quICTBVIFI Cne,qy}omee COCTOsHMNe
RL He coepvHeH RcvMsg() = "FMS Initiate.cnf CoepayHen/Tnoxoe
SET Sequence Number = MCN
R2 He coegvHeH RcvMsg() = "Any message (He FMS Initiate.cnf)" To e camoe
R3 CoegmnHeH/Xopoluee RcvMsg() = "Abort.ind" He coegyHeH
gﬂ\ll/lMng ="Abort.req"
R4 CoepyHeH/Tnoxoe ﬁjc_l\ll/lMsg() ="Abort.ind" He coegyHeH

RcvMsgQ = "Abort, req"

3.3.2 Wcnonb3oBaHWe LUBETOB B PUCYHKaxX

Vicnonb3oBaHne LBETOB B PUCYHKaX He ABNSieTCs 06a3aTesibHbIM U NMPUMEHSETCS TO/IbKO A/151 TOr0, YTOObI
cAenatb puUCyHku 6oniee MOHSATHbIMU. UTO 0603HauaeT KaxAblii U3 LBETOB, NOKa3aHo Ha pucyHke 4. Jllobble, He
npeacTaBfieHHble Ha PUCYHKE, LiBETa MCNO/b3YHTCA TONbKO A8 TOro, YTo6bl PUCYHOK 6bl1 60/1€€ NMOHATHLIM.

- CBfi3aHO C 6e30NacHOCTbIO;

- YepHblil KaHan;

- npotokon FSCP 1/1.

PuvicyHok 4 — Vicnonb3oBaHWe LBETOB B pUCYHKax
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4 0630p FSCP 1/1 (FOUNDATION Fieldbus™ SIS)

4.1 O6wme nosioxeHust

CemelicTBO 1 KOMMYHMKaLMOHHBLIX Npodhuneit (o6wenssectHoe kak FOUNDATION™ Fieldbusl) onpe-
nenseT KOMMYHUKaLMOHHbIe Npodinan, OCHOBbIBasACb Ha MK 61158-2 Tun 1, M3K 61158-3-1, MOK 61158-4-1,
M3K 61158-5-5, M3K 61158-5-9, M3K 61158-6-5 n MOK 61158-6-9.

BasoBble npocunn CP 1/1, CP 1/2 n CP 1/3 onpegeneHbl B MOK 61784-1. KOMMYHMKaLMOHHbIA Npo-
uUnb, yOooOBNETBOPAOWMNA TpeboBaHUSAM (YHKUMOHaNbHOW 6e3onacHocT, FSCP U1 (FF-SIS™) cemeit-
cTBa 1 KOMMYHUKaUMOHHbIX npoduneli (CPF 1) ocHoBaH Ha 6a3oBomM npochune CP 1/1, npeactaBneHHOM B
M3K 61784-1, n cneyudurkaymsax KOMMYyHUKaLMOHHOIO YpOBHA 6e30nacHOCT, onpefefieHHbIX B HacTosILLEeM
cTaHfjapre.

MpumeyaHne — K faHHOMY NpOTOKO/ly MPUMEHVMbI Crefytolye cneuvdivkauym Ans Mosnesoi  LLWHbI
FOUNDATION™: AG-180 [45], FF-807 [46], FF-884 [47] v FF-895 [48].

CyLuecTBYOT NpUMEHEHNs, Tpebytowue, cornacHo M3K 61508, oT nepBoro A0 YeTBEPTOro ypPoBHS Nos-
HOTbI 6e30NacHOCTH.

MpumevyaHne — Takue NPUMEHEHMS, CBA3aHHbIE C 6E30MaCHOCTLI, TaKKE Ha3bIBAKOTCSA MHCTPYMEHTaTbHLIMA
cmctemamm 6esonacHoctu (SIS) (cm. M3K 61511).

KOMMYHUKaLMOHHbIA ypoBeHb 6e3onacHocTn FSCP 1/1, cneuncmumpoBaHHbIA B HACTOSILLEM CTaHAap-
Te, MO3BOJSISAET UCMNO/b30BaTb WHTE/NEKTya/lbHble YCTPOWCTBA B CUCTEMAaXx, CBA3aHHbIX C 6e30MacHOCTbIO,
TEM CaMbIM pacLIMpss BO3MOXHOCTW CUCTEMbI, a Takke M03BOSAA CUCTEME COOTBETCTBOBATb TpebGoBaHWAM
YPOBHS MOMHOTLI 6e30MacHOCTU. KOMMYHUKaUVOHHbI/ ypOBEHb 6€30MacHOCTU, YCTAHOBMIEHHbI B HACTOALLEM
cTaHgapTte, npumeHnm Tonbko KCP 1/1, kak aTo onncaHo B M3K 61784-1. O6nacTb NPUMEHEHNA HACTOSLLENO
cTaHfapTa onpejesieHa Ha puUcyHke 5.

UepHblil kaHan

NHTennekTyanbHoe ycTpoiicTBO

PuvicyHok 5 — O6nactb npumeHeHns FSCP 1/1

B HacToslleM cTaHgapTe He onpegenieHbl Tpe6oBaHNUa AN CPeACTB NPOEKTUPOBAHUS UK (PYHKLMOHA-
na co6CTBEHHbIX M3MEpeHUit YCTPOoCTB. KOMMYHUKaLMOHHBI ypoBEHb 6e30MacHOCTV o6ecneunsaeT 3arpys-
Ky KOH(hurypauum, cosgaHHoli npu nomoLLM CPeacTB NPOEKTWPOBaHWs, B yCcTpoiicTBa 6e30MacHOCTU Takum
06pa3oM, UTo6bl MPOTOKO/T HE OKa3blBas HEraTUBHOTO BAMSIHWS HA YPOBEHb MOJIHOTLI 6€30MacHOCTM.

11 MoneBble WnHLI FOUNDATION™ 1 FF-SIS™ sBNSHOTCSA TOProBbIMU Mapkamyn HEKOMMEPYECKOW OpraHm3aLmmn
Fieldbus Foundation. JaHHas uHcbopMaums npuveefeHa 418 yao6eTBa MCMOMb30BaHMSA HACTOSALLEr0 MeXAyHapoaHOro
CTaHJapTa 1 He o3HaudaeT, 4to MOK nogaepxmBaeT MHeHVe obnafarens TOproBoii Mapky win ero npogykuwo. CooT-
BETCTBME HACTOSILLEMY CTaHAApTy He TpebyeT MCnosb30BaHMs HammMeHoBaHMiA Foundation Fieldbus™ wwm FF-SIS™.
Vcnonb3oBaHve Toproebix Mapok FOUNDATION™ Fieldbus win FF-SIS™ TpebyeT paspelueHnst co cTopoHbl Fieldbus
Foundation.

9
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Cam no cebe FSCP 1/1 He ob6ecneunBaet hyHKLIMOHANBHYIO 6e3onacHOCTb. Kpome perncrpauum uHtep-
onepabenbHocTu npotokona FSCP 1/1 nocraBLUMK TaKKe NONY4YUT OLEHKY (PyHKLMOHaNbLHOW Ge30nacHOCTu
ANsl u3genuia, cucteMm u nporpammHoro obecneyeHus. Monb3oBarenio cneayer y40CTOBEPUTHCA B TOM, NOA-
XOAUT Nn BCe CBsi3aHHOE ¢ 6e3onacHOCTbIO 06opyaoBaHue Ansa peanusauum dpyHkumum 6€30nacHOCTU B COOT-
BeTcTBuu ¢ MOK 61508.

4.2 OcHoBHbIe kKOoHUenuumu FSCP 1/1

4.2.1 YepHbii kKaHan

JlaHHasa KOHUEeNUUA 3aKnio4aeTca B UCNOSb30BAHUU HEAOBEPEHHOW KOMMYHMKALMOHHOW CUCTEMBI (Ha-
npuMep, NpoBoAa, ONTOBONOKOHHbIE kabenu, nosToputenb, 6apbep, ASIC, KOMMYHUKALMOHHbINA CTEK, LUSIO-
30BO€ YCTPOWUCTBO, HTepdenc) ana obecneyeHus HagEXXHOT0 KOMMYHUKALMOHHOIO KaHana. YepHbiin kaHan
BKIMIOYAET YCTPOWCTBO, KOTOPOE HAa3bIBAOT CPEACTBOM KOMMYHMKaumi, a Takke SMK u SMKP. Cucrema aua-
rHoctukm FSCP 1/1 ynpaensier c6osimm B YepHOM KaHane. YepHblil KaHan MOXET OTKa3aTb B Niloboe Bpemsi, HO
OTKa3bl KOMMYHUKALUM BbISBISAIOTCS TAkMM 00pa3om, 4ToObl Obina BO3MOXHOCTb YNPaBnsTb CO0SAMM B paMKax
BpeMeHun 6e3onacHoCTu npouecca. [uarHoCTUKM BbISIBNEHUS1 OTKA30B AOMKHbI COOTBETCTBOBaThL M3OK 61508,
HO OT YEepPHOro kaHana ato He Tpebyetcs. MNporokon FSCP 1/1 He ocHoBaH Ha 16-6uTtHOM CRC B FCS ypoBHS
KaHana gaHHbix H1.

4.2.2 Knroy coeguHeHun

Knioy coeguHeHnss — 3TO YHUKAMNbHbIW HOMEP KaXaoro COeAUHEHUs1, «kKO4O0BOE CIOBO» CBAA3N UCTOY-
HUK — agpecart, Ha3zHayaeMoe XOCTOM KaXaoMy oObekTy KaHana 6e30nacHOCTU BO BpemMsi KOHUrypauumu.
B oTnunuune oT agpeca 4epHOro kaHana Kiod CoeuMHeHus 3awmuieH ¢ nomoublo CRC KOMMYHMKALMOHHOIO
ypOBHS 6e3onacHocTu. Knioy coeiMHEeHUs1 YHUKaneH B pamMkax KOMMYHUKALUMOHHOTO YPOBHS 6€30nacHOCTU.
Mpu 3ameHe yCTPOCTB MOXET MCTIONb30BATLCSA TOT XKE KNOY COEANHEHUA NOCPEACTBOM 3arpy3ku €ro B HOBOE
yCTponcTBO. KOH(purypaLusi ycTpoicTea, BKIMIOHAOLLAA KoY COEAUHEHUS, CTUPAETCA B YAANsieMOM YCTPOR-
CTBE rnepej Tem, Kak ero nogknoyar cHosa k FSCP 1/1 cetu ana agpyron ycnyru. YCTporWcTBa MOryT aBTOMaTu-
YECKM CTUpaTh CBOKO KOH(Urypauuio Npu U3SMEHEHUU agpeca YEpPHOro KaHana; ansTepHaTMBON STOMY MOXET
CNY>UTb HaNU4Me KHOMKKU nepesanycka unm ee nogodusa Ans 04MCTkM KOHpUrypauum ycTpoincTBaa.

4.2.3 lMepekpecTHasa npoBepkKa

3ta nposepka npeacraBnseT cobol cpaBHEHME AaHHbIX NPUIIOKEHUS, HOMEPA NOCNeA0BaTENLHOCTU 1
CRC, koTopblie 6binu n3bbiTo4HO (C pe3epBUpOBaHUEM) nepeaaHbl (ABaXKabl B OAHOM CO0DLUEeHUW) Ans noa-
TBEPXAEHUA UAEHTUYHOCTU ABYX KOMNUNA.

4.2.4 FSCP 11

FSCP 1/1 oBecneunBaet 3aKpbITyI0 CUCTEMY Nepeaadu, NOAXOASLLYIO AN UCNONb30BaHUS B CUCTEME,
CBsAI3aHHOI ¢ 6€30MacHOCTbI0. 3TOT NPOUIb NO3BONSIET AOCTUYb AOBEPEHHBIX KOMMYHUKALIMIA MexXay npu-
NOXeHUAMU, CBA3aHHbIMK ¢ Ge30nacHOCTbIO (aganTupoBaHo u3 M3OK 62280-1).

4.2.5 MNporpammupyemasn anekTpoHHaa cuctema (PEC)

3710 cuctema AnA ynpaeneHws, 3aLiMTbl UMM KOHTPONS (MOHWUTOPUHIA), OCHOBAHHOTO HAa OJHOM MMM
HECKONbKUX NPOrpamMmmMmnpyeMbIX INEKTPOHHbIX yCTpoicTBax. OHAa BKIMIOYAET B ce0S BCE ANIEMEHTbI CUCTEMBI,
Takme kak Gnoku NUTaHusi, AAaTYMKN U ipyrue yCTPOUCTBA BBOAA, CKOPOCTHbIE NMHWUU NEpeayun AaHHbIX U
Apyrue KOMMYHUKAUWOHHbIE MYTU, UCNOSIHUTENbHbLIE YCTPOWCTBA U ApyrMe yCTpoucTBa BbiBoAad. CTPYKTY-
pa PEC moxeT coaeparb NporpaMMuMpyeMble INEKTPOHHbLIE AMEMEHTbl B BUAE MOAYNsl HE TOMNbKO B Aar-
YnMKax U MCNONHUTENbHBLIX YCTPOMCTBAX B ynpaBnsieMOM 00OpyAOBaHUM M UX UHTepdencax, nporpaMmmu-
pyeMble 3NeKTPOHHbIE 3NeMEeHTbl MOryT NMPUCYTCTBOBATb B HECKONbKMX mectax B8 PEC (agantuposaHo u3
MO3K 61508-4:2010, 3.3.1).

4.2.6 3apepxku B ouepeau

OauH U3 BO3MOXHbLIX CO0EB — 3TO 3aJepXkka coObLLEeHUIt B YEPHOM KaHane no NpuYuHe ovepeaen B
KOMMYHUKALMOHHOM CTEKe YCTPOMCTBA UMK B annapartHOM obecneveHnn MHTENNEKTYanbHON CETU, BKIOYa-
IOLLen NOBTOPUTENU, KOHLEHTPATOPbI, MOCTbI, KOMMYTaTOPbI U LLMIO30BbIE YCTPOWCTBA. He noaTBepKaAEHHbIe
ony6rnuKkoBaHHbIE COOOLLEHNUS MOTYT YCMNELIHO NPOXOAUTL Yepes YepHbIN KaHan u gaxe ¢ NpueMnemon cKo-
POCTbIO, HO NPU 3TOM, MO NPUYMHE AONTON OYepean UM MHOXECTBA OYepeaei Ha pasHbIX 3ranax Ha nyTu
YEpHOro kaHana, MOryT 0Ka3aTbCA CTapee, Yem no3sonseT Bpemsa 6e30nacHOCTU npouecca. IT1oT cOol AB-
nsaerca cboem 3agepxku, Npu KOTOPOM 3aepXKa Bbli3BaHa YCTPOWCTBAMM Ha YEPHOM KaHane, CTaBsLMMU
coolLueHun B ovepeab.

4.2.7 N36bITOMHOCTL

M30bITOYHOCTb — 3TO MCMONb30BaHUE AOMOSIHUTENLHOIO annapaTtHoro obecnevyeHnsi, NPOrpamMmMHOrO
obecneyeHns Unu AaHHbIX MOMUMO TEX, UTO TpebyloTCsA B cpeae, He AonycKaioLen owmbku.

10
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Mpumep — Mpoay6anpoBaHHble (PYHKLNOHA/IbHbIE KOMMOHEHT bl U AOMOJ/IHEHNE BUTaMN YeTHOCTU SAB-
NATCA 3K3eMNAsipaMn U36bITOUYHOC T W.

MpumeyaHne — WM36LITOYHOCTb MPUMEHAETCA B OCHOBHOM /11 Y/YULIEHUA HaAEXHOCTU WM TOTOBHOCTM
(M3K 61508-4:2010, 3.4.6).

4.2.8 Cpepa YMNb

AnnapaTHoe o6ecneyeHne M KOMMOHEHTbI NPOrpaMmMHOro obecnevyeHusl, cootTseTcTByowmne FSCP 1/1,
MOryT 6bITb BCTPOEHbI B CUCTEMY, KOTOpasi SIBASIETCA NOAXOAsLLEeNA cpefoi Ans peanusaumu npuioXeHui,
CBSI3aHHbIX C 6€30MacHOCTbIO.

4.3 OCHOBHblIe KOMMNOHEHTbI FSCP 1/1

4.3.1 O630p

KoMMyHMKaLMOHHOe annapatHoe obecneyeHne NOoseBON LWWHbI U CTEK He AB/SATCA AOBEPEHHbIMU.
KOMMYHUKaUMOHHbIV YypoBEHb 6€30MacHOCTW, HaXoAAWMIACA Hah KOMMYHUKALMOHHBIM CTEKOM, o6ecneynBaeT
[OBepeHHble KOMMYHMKaL MU Yepes NoseByto LWNHY, a 06BEKT kaHana 6e3onacHocTy B FBAP cogepxuT gonosn-
HUTENbHY MHpopMaLuMio, Tpebytowytocsa ans npotokona FSCP 1/1. 3To nokasaHo Ha puUcyHke 6. B ycTpoii-
cTBe 6e30NacHOCTU NPUKIaAHON Npouecc U KOMMYHUKaLWOHHbIV YpOBEHb 6e30nacHOCTM 6yayT BbIMNOMHATHCA
B cpefie C HekoTopbiM YTB. Bbin co3gaH Habop ynpoLleHHbIX OYHKLMOHaNbHbIX 610KOB, NOAXOAALLMX ANS
NPUNOXEHNIA, CBA3AHHbLIX C 6E30MACHOCTLIO.

LAS — aKTuBHbI N1aHUPOBLLMK cBsideld; MJIC — MaxxopuTapHas nornyeckas cxema

PucyHok 6 — Apxutektypa (H1) FSCP 1/1
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MpoTokon FSCP 11 ocyuwiecTBAsieT ynpaB/iieHne oTkasamu, TakMMU Kak HeMCrnpaBHOCTM B YCTpOWCTBe
WM KaHanax, a Takke cny4daiHbiMy nomexamu, Takumu kak OMI. KOMMyHMKaUMOHHBIA ypoBeHb 6e3onac-
HOCTVM OGHapyXuBaeT cregyloLlme Tunbl KOMMYHUKALMOHHbIX OLIMOOK: MOBTOPEHWE, yAaneHue, BKIHYeHue,
N3MeHeHne MocsefoBaTe/lbHOCTU, UCKaXKEeHWE AaHHbIX, NMOoAMEHA U 3afepXxKa.

4.3.2 YepHblii kaHan

KoHuenuua yepHOro kaHasa, kak rnokasaHo Ha PUCYHKe 7, MO3BOJISIET AaHHbIM 6e30onacHoCcTV nepega-
BaTbCA MO HEJOBEPEHHON LWuHe. HeobxoAMMOCTb B husmyeckoM pasgeneHun yHkuuii 6esonacHocTy v an-
napaTHbIX CPeACTB, He CBA3aHHbIX C 6e30MacHOCTbI, OTCYTCTBYET. YCTPOICTBA, CBA3AHHbIE U HE CBAA3aHHbIE C

PucyHok 7 — UepHblii kaHan

Jonyctum, yto B cetm HL ToMbkOo oanH LAS, T. . Ha O4HOM M TOM Xe YCTPOCTBe MOryT paboTtatb kak
CBfi3aHHble, Tak U He CBSA3aHHble C 6e30MacHOCTb0 MpunoxeHus. Mepegava AaHHbiXx No FSCP 1/1 norunde-
CKN oTAeneHa OT Apyrux nepefay AaHHbIX. KoHdurypaums ¢ OgHUM KaHasioM, SBASIOWUMCA He M36bITOYHOM
LUMHOM, SABNSIeTCS AOCTATOYHON. YCTPOWCTBO 6€30MacHOCTU MOXET NpefoCcTaBAaTb Kak CBA3aHHble, Tak U He
cBsi3aHHble ¢ 6e30NacHOCTbLI0 PYHKLMOHasIbHbIe 610kM. MpoTtokon FSCP 1/1 ncnonb3yeTcs B KaHanax Ans
hyHKLMOHaNbHbIX 6/10K0B 6e3onacHOCTU. O6bldHbI CP 1/1 ncnonb3yeTcs B kKaHanax AN yHKUUOHATbHBIX
6/10KOB, HE CBSA3aHHbIX C 6e30MacHOCTbI0. TakuM 06pa3oM, YCTPOCTBO 6€30MacHOCT MOXET MPUMEHATLCA
Kak Ans oyHKUWiA, CBSA3aHHbIX C 6€30NacHOCTbI0, Tak U A1 He CBA3aHHbIX C 6830NaCHOCTbIO OYHKLIMIA.

OTKasbl MOTYT NPOMCXOAUTL NO NPUYMHAM, OT/IMYHBIM OT (PaKTUYECKMX OTKA30B KOMMNOHEHTOB annapar-
HOro obecneyeHus (HanpumMep, 3EeKTPOMarHUTHbIE NMOMeXW, OLMOKU AeKoAMPOBaHUs), TeM He MeHee MoJo6-
Hble OTKasbl cUMTalOTCA CydaliHbIMU OTkasamu B annapaTHbIX cpegcteax (cM. M3K 61508-2:2010, 7.4.5.2).

[Ns NOBbILWEHNS TOTOBHOCTY MOXHO NPUMEHSTb U36bITOYHOCTb, 06ecneynBaemyto LUMHOM ropsyero pe-
3epBupoBaHmnsa. Mexay WHCTPYMeHTaslbHbIMW YCTPOCTBaMM M IOTMYECKAM peLualoLM yCTPOCTBOM npej-
nonaraeTcs UCMosb3oBaTb OAWH kaHasl. N36bITOYHbIE KaHanbl npegnonaraeTca MCnonb3oBaTb B KOMMYHMKa-
LmAX MeXay NormyeckrMun peLuaroLyMm ycTpoicTBamu.

4.4 CBs3b Cc 6a30BOW 3TasioHHON Moaensto MCO BOC

KOMMYHMKaLMOHHBI ypoBEHb 6€30MacHOCTV peasin3yeTcsl Hag KOMMYHVKALMOHHBIM CTEKOM Ha YPOBHE
NPWIOXKEHNS.

5 O6umne nonoxeHus

5.1 BHelWwHWe AOKYMEHTbI, NpeAocTaBnsouime cneundrkaymm gns npoguns

Cnepylowe AOKYMEHTbl NPefocTaBNAlT AONOMHUTENbHbIE cneundukalmmn, KoTopble MOryT urpatb
BaXKHYl0 ponb B nNpoekTupoBaHum FSCP 1/1:

- FOUNDATION™ Fieldbus AG-180 [45];

- FOUNDATION™ Fieldbus FF-807 [46];

- FOUNDATION™ Fieldbus FF-884 [47];

- FOUNDATION™ Fieldbus FF-895 [48].
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5.2 ®yHKUMOHAsbHbIE TpeGoBaHUA 6e30nacHOCTH

5.2.1 Tpe6oBaHusa ana PyHKUUOHANILHOWU 6€30MacHOCTHU
CrneayoLmin CMCoK CoaepxuT TpeboBaHus yHKLMOHaNbHOW 6e30MacHOCTH, MPUMEHSIEMbIE NPU pa3-
pabotke npotokona FSCP 1/1.

- FSCP 1/1 pomkeH npoekTMpoBaTbCa Takum o6pa3om, YTobbl MOCTaBLUMKK (BEHAOPLI) MOIMU pa3spa-
faTbiBaTh NPOAYKLMIO, NOAXOASLLYIO ANS UCNONb30BaHKUA B NPUnoxeHusax ¢ YMNB 2 (MOK 61508), a ¢
YIB 3 pekoMeHayeTcA.

- MpoTokon Aom«eH NoAAepXKUBaTh COEAUHEHUS M3aaTenb/NoaANUCHUK U KNMeHT/cepaep.

- MpoTokon, cBA3aHHbINM C 6830MacHOCTbIO, AOIMKEH NPEeAO0TBPALLATL NOMEXU OT YCTPONCTB, HE CBA3AH-
HbIX C 6e30MacHOCTbIO. Hanpumep, He CBA3aHHOMY C 6e30MaCHOCTbIO PYYHOMY YCTPOWUCTBY AOMKHO
ObITb 3aMpeLLeHO U3MEHSITbL NapaMeTPbl B YCTPOWCTBE, CBA3AHHOM C 6€30MacHOCTbIO.

- MpoTokon AOMKEH 3almMLLaTh OT HEHAMEPEHHbIX UMM HEABTOPU30BAHHBLIX U3MEHEHUI KOHUrypaumm
ycTporicTea 6€30MacHOCTH.

- Bknap npotokona FSCP 1/1 B PFD/PFH gomkeH ObiTe MeHee 1% 3HadeHnus, Tpebyemoro ans YMNb.

- BeivuucneHus PFD/PFH gormkHbl BEINONHATLCA ANA pexuMa No 3anpocy u Ans pexuma ¢ BbICOKOW
4acTOoTOl 3anpocoB (B COOTBETCTBUM C onpeaeneHuammu B MOK 61508).

- MpoTokon AomkeH peanu3oBbliBaTb MEPHI MO YNPaBAEHUIO CneayowmMm c6oamu:

- OTKas/uckaxkeHne nepegadun 6UTOB;
- NOBTOPHAas nepefaya;

- MPOMYCK AaHHbIX;

- BKNioYeHune/paclumperme AaHHbIX;
- HEBEPHbIW NOPSAOK A aHHbIX;

- 3aJepXKKa AAHHBIX;

- OTKas/UCKaXkeHne agpecauuu;

- cbou B ouepeasx.

MpuMmedyaHue — COou B ovepeasix SIBNSIOTCS PasHOBUAHOCTLIO CBOS «3agepxKa».

- [lomkHa CyLLecTBOBaTL BO3SMOXHOCTb BLIMUCIIEHNS BPEMEHU PeakLun ANs NPUNOXKEHUS.
- Peanusaums dyHkuMoHanbHoro 6noka ana tpebyemoro YMNB aomkHa OCYLLECTBRSITLCA B COOTBET-
cTBun ¢ MOK 61508-3.

- omkHO AgonyckaTbCA Hanm4ume yCTponucTs ¢ pasnuuHbiMu YIB B 0gHOW ceTu.

- DomkHa CyLLecTBOBaTh BO3MOXHOCTL 06xoaa (by-pass) ycrpoiictB 6e3onacHbiM 06pasom.

5.2.2 PyHKUMOHArNbHbIe orpaHuveHus (ycnosus)

Hwxe npuBefeH CNUCOK (OYHKLMOHANbHLIX OFPaHUYEHMUA, ucnonb3yeMbix B paspabotke FSCP 1/1.

- omkHa CyLUecTBOBaTb BO3MOXHOCTb BbINOMHEHUS KOMMYyHUKaUMii 6e30nacHOCTU U CTAHAAPTHLIX
KOMMYHUKaLMI CPeacTBaMU CTAHAAPTHLIX YCTPOWCTB U YCTPOMCTB 6e30nacHOCTM HA OAHO LwnHe CP 1/1.

- ASIC, KOMMYHUKALIMOHHBIA CTEK, NOBTOPUTENU, ANEKTPOMOHTAXHOE 000pyAoBaHue, 6ok NUTaHUA
1 akceccyapbl He AOMKHbI MOAMMULMPOBATL (YepPHbIN kaHan) dyHKumu 6e3onacHOCTH Hag yposHem 7 BOC.

- Mpotokon gomkeH obrnagarb MexaHW3Mamu, NO3BONSIIOLMMU XOCTY OOHApY>XMBaTb HECOOTBETCTBUE
TMna yCcTpoKcTBa MU HOBON BEpPCUM YCTPOUCTBA, MNU HOBOW Bepcumn DD (onucaHue ycTponcTea), nu HOBOW
BEPCUM DYHKLMOHABbHbIX BO3MOXHOCTEN havina, unu YIb.

5.2.3 TpeGoBaHus K npon3BoaUTENIO YCTPOUCTBA

MpuBeaeHHbIN HUXEe cnMcok siBnsieTca Habopom TpeboBanui, koTopble FSCP 1/1 BbiABUraeT k nocras-
LMKy YCTPONCTBA.

- YcnoBus OKpy>KaloLLEl cpeaibl U anekTpuyeckas 6e3onacHoCTb B cooTBeTCTBUMU ¢ MOK 61131-2.

- AnnapartHble cpeacTea AOJKHbI cooTBeTcTBOBaTH MOK 61508-2 Ana Tpebyioweroca YIMb.

- MporpammHoe obecnedeHue gomkHo cootsercteoBarb MOK 61508-3 ans Tpedyioweroca YNMB.

- OueHka annaparHbix CpeACTB U MPOrpamMMHOIO obecnevyeHus AOIMKHA BbIMOMHATLCS KOMNETEHTHON U
He3aBMCUMON MCMbITATENbHON opraHu3aunein B coorsercteun ¢ MOK 61508-1.

5.3 Mepbl bes3onacHOCTU

5.3.1 MopsaagkoBbI HOMEP
Kaxxabln 6nok gaHHbIX npotokona 6esonacHoctu obnagaer nocnefgoBarenbHO (POPMUPYEMbIM HOMeE-
POM, KOTOpbI ABMSAETCS HOMEPOM MaKpOLUMKNA, MPUCBOEHHbIM NPU reHepauumu coobLLIeHUS.
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5.3.2 BpeMeHHasa meTka

MocnepoBaTtenbHO YOPMUPYEMBIA HOMED, BKIKOYEHHbIN B BNOK AaHHbIX NPOTOKONa 6€30NacHOCTH, Tak-
e ABMAETCA BPEeMEHHOW OTMETKON, TaK KaK OH SBNSETCH HOMEPOM Makpouukna.

5.3.3 BpemeHHOe OXxugaHuve

MopsakoBbIN HOMEP / BPEMEHHAa MEeTKa MCMONb3YITCA ANs NPOBEPKU TOro ¢hakta, Yto CoobLueHus
[OCTaBneHbl BoBpemA. Kaxkaoe coegnHeHue Takke obrnagaer CH4ETYMKOM yCTapeBaHusi, 06HapyxuBatoLwym
cnyvaum, Kkorga coobLLeHUst He Obinu NOMNyYEHbl B TEHEHUE BPEMEHN OXUOAHUSA.

5.3.4 AyteHTudmkauma coeauHeHusa

C KaXkablM COEAMHEHMEM aCcCOLMUPOBAH KIOY COEANHEHUS, UCMONb3YEMbI ANA NPOBEPKK TOro dakTa,
4TO BNOK faHHbIX NPOTOKONAa 6e30MacHOCTM NOCTYNUI U3 BEPHOTO UCTOYHMUKA COOBLLEHWUA.

5.3.5 Ob6ecnevyeHune LUENOCTHOCTU AAHHbIX

Kaxkabit 6nok aaHHbIX npoTtokona 6esonacHoctu cogepxunt CRC ans ob6ecnevyeHmns LenoCTHOCTU AaHHbIX.

5.3.6 N30bITOYHOCTL C NepPeKPeCcTHOW NPOBEPKOMN

Kakablii 6riok AaHHbIX NPOTOKONa 6e30MacHOCTM COAEPXUT ABE KOonun gaHHbix 1 CRC. [lybnupoBaHue
AaHHbIX 1 CRC ucnonb3yoTesa Ans NepekpecTHOW NPOBEPKU AAHHbIX.

5.3.7 PasnuyHble cucteMbl o6ecnevyeHust LLIeNOCTHOCTU AaHHbIX

Bnok AaHHbIX NpoTOKONa 6€30MacCHOCTM COAEPKUT AONONHUTENbHbIE CRC, 0OTNUYaloLLmMecs 0T CUCTEMBI
LIeNOCTHOCTU AaHHbIX YepPHOro kaHana.

5.3.8 CA3u mexay owmnbkamm n mepamm 6e30nacHOCTH

Mepb! 6e3onacHocTH, BblAeneHHble B 5.3.1—5.3.7, MOXHO cBA3aTb C HAGOPOM BO3MOXHbIX OLLMOOK. JTa
CBA3b NokasaHa B Tabnuue 2. Kaxxgasa mepa 6e30nacHOCTM MOXET o6ecnevmsarb 3aLumMTy OT OAHON unu bonee
owmnbok B nepegade. C NomMoLLbI0 Tabnuubl 2 4OMKHO ObITe NPOAEMOHCTPUPOBAHO, YTO CyLIECTBYET XOTS Obl
o4Ha COOTBETCTBYOLLAA Mepa 6e30nacHOCTM unu kombuHauusi mep 6e30nacHOCTU ANA BCEX OnpeAeneHHbIX
BO3MOXHbIX OLLMGOK.

Tabnuya 2 — Mepbl 6€30MacHOCTU U BO3MOXHbIE KOMMYHWUKaLIMOHHbIE OLINMGKK

Mepbl 6esonacHocTu
N36biTOou- PasnuuHble
Bpe- AyTeHTU- -
Ouwnbrm Mopsa- Bpe- MeEHoe ¢¥/|Ka e 06Ce° e | OBecneve- HOCTb cUCTeMbI
KoMMyHUKaLim KOBbI | MeHHas oxuga. | coe MLLe— OGLL;THOP'I HUe MomHo- ¢ nepe- o6ecneyeHus
HOMep MeTKa He HT/IH CpBﬂSM Tbl AaHHbIX ercTHOI7I NOSHOTbLI
npoBepKon AaHHbIX
WckaxeHne X X
HeHamepeHHOE X X
NoBTOpEeHne
HenpaBunsHas X X
nocrefoBaTenbHOCTb
MoTeps X
HeponycTtumas X X
3afjepxKa
BHeceHue X
MoaMeHa X
Agpecauusa X

MpumevyaHune — Tabnuua ma MOK61784-3.

5.4 CTpyKTypa KOMMYHUKaLlMOHHOIO YPOBHA 6e30MacHOCTH

5.4.1 Tononorus ceTy U CBASHOCTb YCTPOWCTB

5.4.1.1 O6Lume nonoxeHus

YcTponcTBa, CBsI3aHHbIe U He CBSA3aHHbIe C Be30MacHOCTbLIO, MOTYT pasfenaTh 00LUYIO MOMNEBYIO LUMHY,
Kak nokasaHo Ha pucyHke 8. [lormkHa y4nTeiBaTbCA BCA (PyHKUMA 6€30MacHOCTU LienMKOM, OT Aartyuka 0 Uc-
NOSIHUTENbLHOrO YCTPONCTBA. Ha KaHan nNonesoli LWMHbI NO NPOEKTY BbigenseTcst He bonee 1 % ot PFD (cpea-
HSI BEPOATHOCTL ONAacHbIX OTKa30B MO 3anpocy) Ha kaHarn.
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YaaneHHblit BBOA-BbIBOA, YaaneHHblil BBOA-BbIBOS,

A — aHanorosebliA; D— umncposoii
PucyHok 8 — FSCP 1/1 B apxutekType cuctembl

MpumeyaHne — lMporpaMmmpyeMble 3/1EKTPUYECKVE 3/1IEMEHTbI NOKas3aHbl B LIEHTPe, HO MOryT MpUCYTCTBO-
BaTb B HECKO/IbKNX MecTax B MN3C.

5.4.1.2 Tononorna otAenbHOro KaHasa Hi

®yHKUMA Be3onacHOCTU peannsyeTcs oAHMM kKaHasioM H1. KaHan siBnsetcs 4acTblo YepHOro KaHana.
YcTtpoiictBa H1, cBA3aHHbIe 1 HE CBA3aHHble C 6€30MacHOCTbI0, MOAKMIOHAKTCA K CETU UAEHTUYHBIM 06pa3oMm.

5.4.2 ApXunTekTypa ycTpoicTea

5.4.2.1 O6wue NonoxeHns

KoHuenumsa 4epHOro KaHana no3BosisieT KOMMYHMKALMOHHbIM annapatHbiM cpeacTtBam (Bknovas ASIC
n MAU) 1 cTeky KOMMYHMKaLMOHHOrO NporpammHoro obecrneyeHust 6biTb HeLOBEPEHHbIMU, TOTAA Kak ava-
rHOCTMYECKNE CPeacTBa KOMMYHMKaLMi 1 yHKLMOHa/IbHBIE G610Ka NPUIoXKeHMs no npotokony FSCP 1/1 BbI-
nonHsTca B cpefe ¢ YMB, cocTosiwei 13 annapaTHbIX CPeACTB U NPOrpaMMHOro 06ecneyeHunsi C HEKOTOPbIM
YMNB. KOMMYHUKaLVOHHbI YpOBEHb 6€30NacHOCTH ABASETCA NHTepdielicoMm Mexay npuknagHbIM MpoLeccom

€ HekoTopbiM YTB 1 HefoOBEpPEHHbIMM CPeAcTBaMU KOMMYHMKALMIA YepHOro kaHana, Kak 3TO NnokasaHo Ha
pucyHke 9.

[ToneBas WnHa

YepHblii KaHan

PucyHok 9 — YcTpoiicteo HL ¢ FSCP 1/1

Peanusaumna KoHUenuuM YepHOro KaHana [O/HKHA BbINOMHATLCA C OCTOPOXHOCTLIO, YTOObI U3bexaTtb
BMeLlaTeNbCTBa He nmetowwmx YIMb annapatHbIX CPeACcTB U NPOrpaMMHOro obecrneyeHunss B annapaTHble cpef-
cTBa M NporpaMmMHoe obecneveHue, ceasaHHble ¢ YMb.

5.4.2.2 ApxuTekTypa ycTpolictea H1L

MpuknagHble npoLecchl cBsi3aHbl C 6€30NacHOCTbI0 U ByAyT BbINOMHATLCA B cpefie € 3afaHHbiM YIB.
CpeAcTBO KOMMYHVKaLMA COCTOUT M3 KOMMYHMKaLMOHHOro cteka, FMS, NMA 1 NMIB, sBnsiowmxca Hegose-

peHHbIMKU. CpeacTBO KOMMYHMKaLW, Tak xe kak 1 SMK n SMKP, BXoAWT B COCTaB YepHOro kaHasna. Vx cBs3b
rnokasaHa Ha pucyHke 10.
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dusnyeckne Hocutenu
PucyHok 10 — YpoBHu npotokona FSCP 1/1

5.5 CBsasu ¢ FAL (u DLL, PhL)

5.5.1 O6wmne nonoxeHus
Ha prcyHke 11 noka3aHa cBfA3b Mexay FSCP U1 w gpyrumun ypoBHamu M3IK 61158, Tun 1.

FBAP
FSCP 1/1
FSCP 11
FMS
FAL M3K61158
DLL Tun 1
PhL

PucyHok 11 — Casb mexay FSCP 11 n apyrumun yposHsamm M3K 61158, Tun 1

5.5.2 Twunbl gaHHbIX
FSCP 11 wucnonb3yeT 6a30Bble TUMbl AaHHbIX, NepeyuncneHHble B Tabnuue 3 cornacHo CPF 1 B

M3K 61784-1.

Ta6nuua 33— Tunbl AaHHbIX, NPUMeEHsieMble B pamkax FSCP 1/1

HassaHue Tuna gaHHbIX MepeBsog, Yncro oktet
Integer8 8-6UTOBbIN LLEeT0UYNCIEHHbIN 1
Integer! 6 16-6MTOBBIN LEeN0UYNCIEHHBIN 2
Integer32 32-6MTOBbIN LieNI0YNCIEHHBII 4
Unsigned8 (used as bits) 8-6uTOBbIN 6e3 3HaKa (MCNo/b3yeTcsa B kKavyecTBe 6UT) 1
Unsigned16 (used as bits) 16-6uTOBbIV 6e3 3Haka (MCnonb3yeTca B kayecTBe 6uT) 2
Unsigned32 (used as bits) 32-6UTOBbI 6e3 3HaKa (MCNONb3yeTCcs B KAYECTBE OUT) 4
Unsigned16 16-6MTOBbIN 6e3 3HaKa 2
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OkoHYaHue mabnuupsi 3

HasBaHve Tuna AaHHbIX Mepesoa Yucno okret
Unsigned32 32-6uToBbIN 6e3 3Haka 4
Float32 32-6uTOBLIN C NnaBatoLLeil TOHKOW 4
Date Hata
TimeOfDay with date indication Bpems cyTok ¢ uHgMKauue gatbl
TimeOfDay without date indication Bpems cyTok 6e3 uHaMKauum gaHHbIX
TimeDifference with date indication Pa3sHocTe BpeMeHu ¢ nHauKauven aatbl
TimeDifference without date indication PasHocTb BpeMeHu 6e3 MHAMKaLMKN aathbl
Visible String Bugumas ctpoka 1,2,3...

6 Ycnyrm KOMMYyHUKaLMOHHOTIO YPOBHS 6e30MacHOCTU

6.1 MpuknagHon npouecc

6.1.1 O630p

DyHKUMK, CBA3AHHbIE U HE CBA3aHHbIE C 6830MacHOCTbIO, MOTYT ObITb pasMeLLleHbl B OAHOM UMK pasnuy-
HbIX NPUKNAaAHbIX Npoueccax B ycTpoicTee. MpuknaaHon npouecc (MM) ana dpyHkuuii 6esonacHocTu TpedyeT
cpeay ¢ onpeaeneHHsiM YIB n He BXOAMT B COCTaB YEPHOro KaHana.

YpoBeHb FSCP 1/1 He 3aBUCUT OT MPUKNAZHOro npouecca u, TakuM o6pasom, MOXET UCMONb30BaTLCS
Ans nepeaayn OyHKUMOHanbHbIX 6110KOB OAHOMO NPUKIAAHOIO NpoLEecca unv Apyroro NpuKNagHoro npowuecca.

6.1.2 BuaumMmble 06 bEKTbI CETU

MpuknagHo Npouecc He MMEeEeT NPSIMOro AOCTYNA K MPUKNAAHOMY YPOBHIO B CTEKE KOMMYHUKALMIA Yep-
HOro KaHana, a TonbKo Yepes yposeHs FSCP 1/1.

6.1.3 NHTepdenc npuknagHoro ypoBHA

ToT >xe Habop ycnyr oTnpaBku coobLeHnn, KoTopbli FMS npegocraBnsaeT AnA 06bEKTOB, HE CBA3AHHbIX
¢ 6e30MacHOCTbIO, NPEeAOCTaBNAETCA KOMMYHUKALMOHHBIM ypOBHEM 6e3onacHoCTu anst oobekToB Gesonac-
HOCTHU.

6.1.4 CnoBapb 00bLEKTOB

B cnoBapb 06BEKTOB NONEBO LUMHBI HE BHOCATCHA HUKAKUE U3MEHEHUS AN NOAAEPXKKM YEPHOTO KaHana.

6.1.5 QupeKTopus NnpuKnagHbIX NnporpaMmm

B aupekTopuio npuknagHoro npoLuecca He BHOCATCH HUKAKUe U3MEHEeHUs Ana NoAAepXKU YepHOro Ka-
Hana.

6.2 PyHKUMOHAsbHbIE GFIOKM NPUKITaaHbIX NPOLIECCOB

6.2.1 O6lKMe nonoxeHus

Beinu onpeaeneHbl NpocTbie PYHKUMOHATBHbLIE BrOKU, NPUrOAHLIE ANSA NPUIIOXKEHWUI, CBSA3AHHbIX C 6€3-
onacHocTblo. FBAP, cogepxawmn 06bekTbl 6e3onacHocT, ByaeT BbiNONHATLCA B cpeae ¢ YIb.

Mcnonb3oBanne dyHKLMOHAmNbHbIX GI0KOB He 0b6si3aTenbHO. Ckopee BCero, XoCT He OyAeT BbINOMHATbL
PYHKLMOHANbHbIE BNOKK.

6.2.2 Mogenb (pyHKUMOHANbHOro 6rnoka

6.2.2.1 CyeTuuk ycTapeBaHus

MpoBepka CYETUMKOM YCTapeBaHUS ANS CKBO3HOrO COEAMHEHMS COOTBETCTBUS HOMEepa nocneaosa-
TENLHOCTU, yNpaenseT cOoAMU NPy NNAHUPOBaHWUKM (MOCTPOEHMM rpaduKa) U BbINOMTHEHUU NOTUYECKOW Lienu
BMNOTb A0 BbIBOAHOTO hyHKLMOHaNbHOro 6roka. Mocne BbIBOAHOIO (PyHKLUMOHANbLHOTO Groka Tanmep ycra-
peBaHus faHHbIX ynpaBnsieT c60amMn B NIaHUPOBAHUN U BbINOMHEHWU CAMOTO BbIBOAHOTO (PYHKLMOHANBHOTO
6noka. Ecnu us-3a owmbkm NNaHMPOBAHUST UIN BLINMONHEHUSI OT BbIBOAHOTO (DYHKLUMOHANBHOTO Brioka He no-
ny4YeHO OGHOBMNEHUE B 3aAaHHbIA MPOMEXYTOK BPEMEHM, TO BbIBOZ, NEPENRAET B COCTOAHME ¢604. Mcnonb3o-
BaHWe Tanmepa ycrapeBaHusl AaHHbIX NOCMe BbIBOAHOIO (PyHKLMOHaNbLHOro broka ABnserca Mmepoi 6esonac-
HOCTU, HE3aBUCUMOW OT He ceA3aHHoro ¢ YINB SMK, npoBepsioLlero, BbINOMHAIOTCH N PYHKUUOHAmMbHbIE
6noku. Ecnn pyHKUMOHAaNBHBINA BNOK HE BLINOSHAETCS, TO BbIBOAbI HE PACNPOCTPAHAIOTCA NO YEPHOMY KaHa-
ny. MNoTtepsHHOEe coobLUeHne — 310 COON yNpaBnAOLLEro BbIBOAHOIO KIOYEBOro 6roka, u HecoOTBETCTBUE
HOMepa MocnefoBaTENbHOCTU BLI3OBET AEWCTBUE NpeABapUTENbHO CKOHUTYPUPOBAHHOTO COCTOSIHUSI COOS.
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Homep nocnepoBaTenbHOCTM A1 KaHana, UCnonb3yemblit B npoTokonie FSCP 1/1, BbluncnsieTcs U3 Homepa
MakpoLvK/a, OCHOBbIBAsAChb Ha BPEMEHW KaHasna nepegaym AaHHbIX, U MOTOMY U3MEHSAETCS 1A KaX[0ro HoOBO-
ro PDU, nepegaBsaemoro rno 4epHomy kaHasny. Ecnm yepHblii kaHan paboTaeT HEKOPPEKTHO U U3daeT cTapble
[JaHHble, TO HOMep nocnefoBaTe/lbHOCTU He GyAeT COOTBETCTBOBATb, YTO NO3BOMSET 06HApYyXmBaTb NOAL06-
Hble c60M BbIBOAHOIO K/HOHYEBOrO 6/10Ka.

MexaHn3Mbl NPoBEPKN CO0EB CKBO3HOIO COEAMHEHWS C MOMOLLbI0 CYETYMKAa yCTapeBaHUs MO3BONAIOT
06HapYXuTb cregyrolime c6om: 0CTaHOBKa BbIMOSIHEHMS (DYHKLMOHa/IbHOrO 6/10Kka, HenpaBW/bHbLIA NOPSAL0K
€ro BbINOJSIHEHNS, B HEMPAaBWU/IbHOE BPEMS WU CO C/AMLIKOM 60nbluMMU hayKTyauusmMu curdana. MogobHble
cbon MOryT npoucxoamTb No npuynHe c60eB B MIaHMPOBaHWK, B CaMOM (DYHKLMOHa/IbHOM 6/10Ke, 1Uan us-3a
NpeBbILIEHNS MaKCMasIbHOr0 OXWAAEeMOro BpeMeHy BbINOSHEHNS (DYHKLMOHANBbHOro 6/10kKa.

6.2.2.2 Nmutaumsa

Ana 3anycka vmutaumm B 6/10Ke PECYPCOB BbIK/IOYAKTCA G/I0KMPOBKA 3anvucu U 3aliuta umutaumu.
Ecnn 610kMpoBka 3anmcu CHOBa BK/IOYEHA, TO MMUTaUMS aBTOMaTMYeCcku BblkoYaeTcs. Kpome Toro, 3anyck
nMuTaumMm fosmkKeH 6biTb B HeCcTUpatoLeiica npu nepeboe nutaHua namsaTtu. Korga nutaHne BKAKYEHO — UMU-
Tauus Bcerga HaxoguTcs B BbIK/IIOYEHHOM COCTOSIHUW.

Korga vmutaumsi akTMBMpoBaHa, MOCLIIAETCA aBapuiiHbI CUrHan OT He CBSA3aHHOW C 6e30MacHOCTbIo
dyHKUUK. XOCTy TpebyeTca nepuoamyeckn nNpoBepaTb, BKAOYEHA UMUTALMA WU HET B 1I0O0M U3 YCTPOWCTB.

6.2.2.3 BriokMpoBKa 3anucu

BrnoknpoBka 3anucu 3almiiaet koHurypaumio yctpolictea. Korga 6710kMpoBKa 3anucy ycTaHoBNeHa B
6/710Ke pecypcoB ycTpoiicTBa 6€30MacHOCTM, BCE BHECEHUS 3anucell B pecypc OTK/4YeHbl, Bkwyas MIB, HO
uckidaa camy 6710KMpoBKy 3anucy. 3alumiieHHoe cogepxaHne MIB BkyaeT 06bekT (6/10KMPOBKM, KaHa-
nbl, VCR), agpec, napaMeTpbl 1 Ter ycTpolicTBa.

dyHKUMOHaNbHBIM 610K NpefoxpaHnTeibHOW 610kmpoBkn (safety lock) B kaxgom ycTpolicTBe 6e3onac-
HOCTM cnoco6eH NpPoM3BEeCTU 3anncb B napameTp 6/10KMPOBKM 3anucy B 610ke pecypcoB TOr0 Xe YCTPOoicTBa.
®YHKUMOHAsbHbIV 610K NPefoXpaHUTenbHOW GNOKMPOBKM MMEET BXOA, 6/1I0KMPOBKY 3anucy, KOTOPbIA NPUHK-
MaeT CCbl/IKy (PyHKUMOHaNbHOro 6/10ka 6e30nacHOCTU. 3TO NO3BOMSET BKNOYATb U OTKIOYaTb BO3MOXHOCTb
BBOJA B HECKO/IbKO YCTPOMCTB yAasieHHO U3 LLeHTPasibHOro ycTpoicTBa. ®yHKLMOHaNbHBIN 610K npegoxpa-
HUTENbHON G/TIOKMPOBKM MOXET aKkTMBMPOBaTb W AeaKTUBMPOBAaTb G/10KMPOBKY 3amvMcu B yCTPOWCTBE, UCMOSIb-
3ysl BbIKOYaTENb C KIYOM Yepe3 yHKUMOHaNbHbI 6110k DI. Ha pucyHke 12 nokasaHa apxuTekTypa Takoi
npeaoxXpaHUTeNbLHON G610KMPOBKN.

PucyHok 12 — BnoknpoBKa 3anuncK ¢ NOMOLLILIO K/toYa

BNOKMPOBKA 3amMUCU MOXET Takke 6biTb akTVBMPOBaHA U AeakTMBMPOBaHA 3anvcbio napaMeTpa B PyHK-
LMOHasTbHBIV 610K NpeoxpaHnTenibHoW 6/10KMPOBKU. 3anucb napameTpa, Kak npasusio, 3aliMaeTcs Ha Xo-
CTe Hagnexawmy naponsMu. Ha pucyHke 13 nokasaHa apxuTekTypa nofo6HOro 3amka.

WL — BnokupoBka 3anucu («Write Lock»)
PrcyHok 13 — B/iokvpoBKa 3amnmcy ¢ NoMOLLBHO NMaposis
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6.2.2.4 OcraHOoBKa u nepesanyck

[nAa BbIBOAHOIO (hyHKLUMOHAnNbLHOro 6noka FSCP 1/1 coctosiHue ¢60a MOXET ObiTh CKOHPUTYPUPOBAHO
Kak «de-energized-to-trip» (OCTaHOBMNEH NO OTKAIOMEHUIO NUTAHUA), UNKU «energized-to-trip» (ocTaHoOBNEH NO
BKMIOYEHUIO NuTaHus), unu ke «hold last value» (aepxatb nocneaHee 3HadeHue). Ecnu nocneaoBartenbHbli
BBOJ BbIBOAHOIO (PYHKLIMOHANbLHOro 6rnoka umeer cratyc «Bad» (nnoxowi), Hanpumep, No Npu4MHe NOTepu
CBAA3U, TO 3TO oTpaxkaerca B Buae «Bad::non-specific substatus» Ha BbiBOge 0OparTHON CBA3W BbLIBOAHOTO
OyHKUMOHANLHOTO Bnoka. ®u3nyeckuii BLIBO4 MOXET cpabaTtbiBaTb NPU HENOCPEACTBEHHOM 3anpoce npo-
Luecca U3 norMyeckoro peLLaroLLero yCTponcTea, u3-3a KOMMYHUKAUMOHHON Unu ynpexxaatoLlen ownokun Bbl-
NOMHEHUs1 PyHKUMOHANLHOTO Broka, u3-3a BMELLATENbLCTBA ONepaTopa Unm Xe no npuynHe cbosn ycTponcTea.

CyllecTByeT pa3nuuue Mexay npeaBaputenbHO CKOHUIYPUPOBaHHbLIM AEUCTBMEM COCTOAHUA ¢60s,
OTBEYAIOLLMM HA 3anpoc npouecca, KOMMYHUKALMOHHYIO OLWMOKY MNWU ynpexxaatoLyio omnoKy BbINONHEHUA
(PyHKLMOHANBLHOIO 6roka, u 0CTaHOBKOW NO Npu4uHe c¢60a B yCTPOWCTBE nogaqn nutaHus. OTBET BbIBOAHOIO
byHKLMOHANbLHOTO Br1oKka Ha 3anpoc NPoLIecca OCHOBLIBAETCA HA €r0 BXOAHOM CurHane, rae Honb (0) o3Hava-
€T NpeaBapuTENnbLHO CKOHMUIYPUPOBAHHOE AEeNCTBUE COCTOSAHUE ¢O0S, a oauH (1) BCeraa o3Ha4aeT «MOXHO
BbINONHATLY (OK to run). CurHan Ans «OCTaHOBUTb MO BKAKOYEHUIO NMUTAHMA» UHBEPTUPYETCA B BbIBOAHOM
YHKUMOHANLHOM Onoke. NpyU KOMMYHUKALMOHHOM OWwnOKe BbIBOAHON (PyHKUMOHANBHLIN 610K He npuberaet
HW K KaKuM AEeWCTBUAM A0 TEX Nop, NOKa He UCTEKNO BPeMsi COCTOAHMA ¢001, a 3aTeM OH NMBO AepXXUT CBOIO
NOCAEAHIO NO3MLMIO, MO0 NepexoauT K 3HaYeHUI0 ¢O0s, Kak 3TO YCTAHOBREHO ONuUUEN «COCTOAHUE COosa»
M 3HAYEHUEM «COCTOSIHUE COOos».

Mpu HopManbHOM pexume paboTbl BLIBOAHOW (PYHKLUMOHAMNbHLIN BNOK BLINOMHAETCA B NOcCneaoBaTenb-
HOM pexxume. M0 yMOn4aHuio pexxum OCTAHETCA nocneaoBaTenbHbIM N0 3anpocy npouecca. JJononHUTENbHO
no 3anpocy npouecca U KOMMYHUKALMOHHON OLLMOKKU BbIBOA MOXET ObiTb 3aPUKCUPOBAH B COCTOSIHUM COOS.
Korga BknoyeHa yHkUMSA hukcupoBarhk COCTOsHUE ¢60a U NPOUCX0AUT 3anpoc npouecca unu ownbka Kom-
MYHUKaUuI, TO pyHKLUMOHanNbHbIA 6nok DO nepexoaut B pexuM LO (nokanbHOro nepeonpeaenexus). Jaxe
ecnu 3anpoc unu ycnosue c6os yopaHbl, BbIBOA OCTAETCA B COCTOAHUM ¢60S A0 TEX NOP, NOKa ero He nepesa-
NyCTUT Nonb3oBaTernb. Jlornyeckoe peLuaioLlee yCTpoCTBO MOXET KOHTPONMPOBAaTh BbiBOA M3 BbiBOAA 00paT-
HOW CBA3U BbIBOAHOIO hyHKLMOHANbLHOIO B5oka u, ecnu HeobxoaumMo, curHanuauposaTthb 0 ctatyce Bad. Ecniu
3achMKCUpPOBaHO, TO onepaTop CHUMET dmKcaumio NGO Yepe3 OYUCTKY COCTOAHUA cbosa BGnoka pecypcos,
nmbo yepes nepesanyck BBoAa BbIBOAHOIO (pyHKUMOHanNbHOro trnoka. Ecnu ycTpoicTBo CKOHUIrypupoBaHo
ANs cocTosAHMA ¢B0Sa «NO OTKMIOYEHUIO», TO annapaTHble CpeACTBa MOTYT, HaNnPUMEP, BbIMOMHUTL OTKPbITUE
Unu 3akpbiTue KnanaHa. B Tabnuue 4 nepeuncneHo noao6Hoe noeeaeHMe.

Ecnu ctatyc BBoaa «Bad» unu «Good::Initiate-fault-statex», To BbIBOA Takke BbINOMHMT NpeaBapUTENbHO
CKOH(pUrypupoBaHHOE AENCTBUE COCTOSAAHUA COOS.

Tabnuya 4 —TloBeaeHue cocTosiHUA c¢609

3apepxka DyHKUMA Ddukcauyma
Ycnosue MNpumep COCTOSAHUA | COCTOAAHUA COCTOSIHUA 3amMeTka
c¢6oa DO cbos DO cboa DO
Cratyc «Bad», kommyHu- | Mnoxoit nocneposatencHbil BBog no | da MNutaHue
KaunmoHHaa owwubka unu | npuynHe otkaza CRC kKoMMyHukauu- BKITHOMEHO
ynpexgarwowasa owubka | OHHOro ypoBHS 6€30NacHOCTU, HECOOT-
BbINOSIHEHUST  (DYHKLMO- | BETCTBUE HOMepa nocnefoBaTesibHoO-
HarnbHoro Groka CTU WU HECOOTBETCTBUE PE3yNLTaToB
nepeKkpecTHOW NPoBepKN NpU U3BLITOY-
HOCTHU
MuTaHune oTKIOMEHO
YaepxaHue HeobssarenbHblit pexum LO
MHuyuupoBatk coctos- | OT apyroro dyHkuMoHanbHoro 6noka | Aa Mutanune
Hue cbos WIA NTOrMYECKOTrO peLuatoLero ycTpon- BKITIOMEHO
cTBa nony4eH noacraTyc
MUTaHne OTKIHOHEHO
YaepxaHue HeobsizarensHbli pexum LO
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OkoH4aHuUe mabnuupi 4

3agepxka DyHKLMA Ddukcauua
Yenosue Mpumep COCTOSIHUA | COCTOAHMA COCTOSAHMSA 3ameTka
c6os DO c6os DO cbosa DO
BMeluaTenbcTBO onepa- | YcTaHOBUTL cocTosiHWe c6osi u3 Grioka | Het MuTaHune
Topa pecypcoB BKITHOMEHO
MuTaHue oTKNIOYEHO
YaepxaHuve Bceraa ycraHosneH pexum LO
3anpoc npouecca oT no- | JuckpeTHbI nocnefoBaTenbHeli BBOA | HeT HeT Heobsasa- Kak npa-
rmyeckoro pewaruiero | paseH (0) TenbHbINA BUMO,
ycTpoiicTBa pexum LO | pexum
CAS
OTKas YepHoro KaHana Owmnbka CUHXPOHN3aLMN BpeMeHU Ha Mutaxue
BKITHOMEHO
MuTaHne oTKIYEHO
YaepxaHve Heobs3atensHblil pexum LO

Ecnu ycroeue, Bbi3BaBLUEE NpeABapPUTENIbBHO CKOHPUIYPUPOBAHHOE AENCTBUE COCTOSHUA cOos, yOpaHo,
TO NoOnb30BaTeNb MOXET NepPe3anycTuTb 3aUKCUPOBAHHbIN BbIBOZ, UCNOMNb3Ys NAPAMETP O4UCTKM COCTOAHUSA
c6osl B 6Groke pecypcoB UM OYUCTKU BBOAA COCTOAHUA CB0s B CaMOM BbIBOAHOM (DYHKLMOHANbHOM Gnoke.

6.2.3 MpuknagHbie npouecchbl

6.2.3.1 O6Lume nonoxeHus

OnpeaeneHbl cTaHaapTHble OyHKLMOHanbHbIEe 6noku FSCP 1/1. Marotoeutenn MoryT cosaasarb ynyud-
LUEHHbIE U MHAMBMAYanNbLHbIE DYHKLMOHaNbHbIE Bnokn 6esonacHocTu. Bee 6rnokn FSCP 1/1 uaentuduumpy-
IOTCSA HOMepaMu Npoduns, yCTaHOBNEHHbIMU B pamMKax ONpPeAeneHHoro avanasoHa. 310 MO3BONSAET XOCTY
B3aumMopgeiicTeoBarb ¢ 6rnokammu FSCP 1/1 Tak, kak ato Tpebyercs.

6.2.3.2 Tunbl 6nokos

6.2.3.2.1 O6ume NnonoxeHus

Ona FSCP 1/1 6binu co3gaHbl 4OMOSMHUTENbHBIE CTaHAAPTHbIE OYHKUMOHAMNBHLIE Broku m G6nok pe-
cypcoB. CtaHaapTHble yHKUMOHANbHbIE Bnoku FSCP 1/1 naeHtuduumpytotca Homepamu npoduns, ycra-
HOBMEHHLIMU B paMKax onpeaeneHHoro ananasoHa. ®yHkumoHansHble 6noku FSCP 1/1 uMeloT MeHbLue fao-
NYCTUMbIX PEXMMOB U MapameTpoB, YeM UX OBObIYHLIN aHamnor. Py4yHON pexxum paspelueH TONbKO Korga Ha
YCTPOMWCTBE HET BIOKMPOBKM 3aMNNUCK, TO XKE CAMOE NPUMEHSAETCS K aBTOMaTUYECKOMY PEXUMY ANSA BbIBOAHBLIX
dyHKUMOHanNbHbIX 6nokoB. Korga 3anucy ycTponcTea pa3bnokMpoBaHbl, PeXxuMbl (PYHKLMOHANLHOIO Grnoka
OyayT CMEHATLCS HA aBTOMAaTUYECKMI pabounini U NocneaoBaTenbHblil COOTBETCTBEHHO.

MoBeaeHne cocTosiHMsA cB0si B BbIBOAHBIX (PyHKLMOHANbHbLIX Bnokax 6e3onacHoOCTu aBnseTca 00a3a-
TeNbHbIM.

6.2.3.2.2 Bnok pecypcoB ycTpoiictBa 6e30nacHoCTu

MapamMeTp G6rnokMpoBKK 3anncu Brnoka pecypcoB 06nagaer BaXxkHoWn yHKUMen MexaHnaMa BroKMpoBKY,
KOTOpas NpefoTBpaLLaeT BHECEHUE 3anUCei B BECb PECYPC LIEMUKOM.

TekyLuMe CTaTUCTUYECKUE AaHHbIE KOMMYHUKaLMOHHOMO YPOBHSI 6€30NacHOCTU MOTYT ObiTb OLEHEHBI
nocpeacTeoM 6rioka pecypcoB ycTpoicTea 6esonacHocTu. CTaTucTudeckue aaHHele nporokona FSCP 1/1 co-
CTOSIT U3 cYeTUYMKa, 0OHapY>KeHHbIX Nnoxmx c6oes CRC KOMMYHMKALMOHHOTO YPOBHSA 6€30NacHOCTH.

Crtatuctmyecknue JaHHble KOMMYHUKALMOHHOTO YPOBHSA ©e30nacHOCTM Takke cogepar napaMmerp
oLUMBKM YepHOro kaHana ¢ dnarom, ykasbiBaoLLMM Ha NpousoLesLLnii COOi CUHXPOHM3ALMN BPEMEHH.

Brnok pecypcoB ycTpoiicTBa 6€30MacHOCTU COAEPXMT napameTp AnA pasbrnokMpoBku BBOAA 3anucen
Ha ycTpoiicTBe. OHa BGyaeT BbINONHATLCA Nepen TeM, kak OyAeT BO3MOXHO 3anucaTb napamMeTpbl U 0O BLEKTDI.
dyHKUMOHANbHBIA BNOK NpeaoxpaHUTENbLHON GNOKMPOBKK yNpoLLaeT GnokNPOBKY U pa3brnokMpoBKy 3anucei
BO MHOXECTBE YCTPONCTB.

Brok pecypcoB ycTpoiicTBa 6€30NacHOCTU COAEPXXUT napameTp ANsi OYUCTKU BCEX BbIKITIOYEHHbLIX Bbl-
BOAOB, KOTOPbIe BblnK 3apuKCUPOBaHbLI B BLIBOAE COCTOAHUSA COOS.

Brok pecypcoB ycTpoiicTBa 6€30NacHOCTM COaePKUT NapameTp ANUTENbHOCTU MaKpoLMKIa, Tak Kak Ha
AaHHble YepHOro KaHana Henb3d nonararbCA.
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Brnok pecypcoB ycrpoicTea 6e30nacHOCTU COAEPKUT NapaMeTpsbl, ONOBeLLaloWne O BbINYCKE HOBbIX
BEPCUI annapaTtHbiX CPEACTB U BCTPOEHHBbIX NPOrpaMM (MPOLUMBKK), @ TaKKE O KOHTPOSbHbLIX CyMMax AnA
BCTPOEHHbIX NPOrpamMmm u KoHdUrypawumm.

6.2.3.2.3 [JononHutenbHble OYHKLMOHANbHbIE Bnoku

6.2.3.2.3.1 O6Lue nonoxxeHus

Mpunoxenusa 6e3onacHocTu TpeOyloT YCTPONCTBA BBOAA, BbIBOAA U NOrMkU. [03ToMy npegocrasnsieTcs
HOBbIW HA0Op PyHKLMOHAMNbHBLIX 6rokOB 6€30MacHOCTU, 06eCNeUnBaIOLLUX 3TU PYHKLMOHANBHLIE BO3MOXKHO-
ctu. HoBblilt (byHKUMOHANBLHBIN 0ok 6e30MacHOCTH BKIIOYAET B Cebs:

- aHanoroBbIit BBOA 6€30MacHOCTH;

- AUCKPETHBIN BBOA 6€30MacHOCTH;

- NpegoxpaHUTENbHYIO0 ONOKUPOBKY;

- ANCKPETHbIN BbIBOA 6e30nacHOCTY;

- nornky 6e30nacHocTu;

- aHanoroBbIN komnaparop 6e30nacHOCTU.

dyHkyuoHanbHbie 6rokn SR-A, SR-DI n SR-DO cokpatunu ¢Boio (hyHKLIMOHANBHOCTb B CPABHEHUU C UX
OOBbIYHBIMK aHanoramMu Ans Toro, YTobbl yNpoCTUTL peanu3aumio Ans CneLManucToB N0 BHEAPEHUIO, YMEHb-
LUMTb YMCNO OWKOOK, a Takke obneryutb BepudukaLmio Ang nonb3oBartenei. YnpolwieHne BknoyaeT B cedn
YMEHbLLEHNE YncCra NoaAEPXKMBAEMbIX PEXXMMOB U OTCYTCTBUE CUCTEMbI CUTHANOB TPEBOTU.

6.2.3.2.3.2 BbiBOAHbIE (DYHKLMOHANbHbIE Onokn 6e3onacHoOCTU

BbIBO,EleIe Q)yHKLWIOHaﬂbeIe 6noku 6e3onacHoCcTU BaXXHbl, TAK KaK B HUX BbINOJIHAETCA NpeaBaputenb-
HO CKOH(PUrypUpOBaHHOE AENUCTBUE COCTOSIHUA ¢O0s. NOMUMO NpeaBapUTENbHO CKOH(UIYPUPOBAHHOTO AEeN-
CTBUS COCTOAIHUSI DE30MacHOCTU HA 3HaYeHue 3anpoca npoLecca, NONMyYEeHHOro Ha NMOCNeA0BaTenbLHOM BBO-
Ae, BbIBOAHOW (hyHKLMOHArbHbIM G1OK Taloke UCMoNb3yeT NpeaBapUTENIbHO CKOH(UIYPMPOBAHHOE AEHCTBUE
COCTOSIHMS C6OS NMPW MIOXOM CTaTyCe, UHULMALMU COCTOSIHMA COO0Sl, ynpexaatowen OWnOKU BbINONMHEHUN
OYHKLMOHANBLHOrO Ornoka u ycrapeBLUMX KOMMYHUKaLUuin. BeixogHou npeobpasoBarenn OCTAHOBUTCS NO OT-
Ka3y CBA3AaHHOIO C HUM BbIBOAHOIO (DYHKLIMOHANLHOTO 6rioka cyHkumm 6€30nacHOCTU, KOTOPYIO HEODX0AMMO
BbINONMHUTL. BbIXoAHON NpeobpasoBarens ynpasnser NiaHupoBaHuem U c6osiMu KOMMYHUKALIMIA NPUY BbINOI-
HEHUK PyHKUMKU BE30MacHOCTM, OCYLLECTBISASA 3TO OCTAHOBKOM B TEX CNy4asx, Koraa oH He Obin 06HOBNEH CBe-
XXUMW JaHHLIMU B YCTAHOBSIEHHbLIE CPOKM TaMepa ycTapeBaHua AaHHbIX. ECnu BbIBOAHON (hYHKUMOHANbHbLIN
GnoK BbINOMHAET NPeABapUTENbHO CKOHUTYPUPOBAHHOE AEUCTBUE COCTOAHMS COOS NO NOANMHHOMY 3anpocy
npouecca, craryca unm KOMMyHMKaLUOHHOIO ¢60s, TO PEXUM NO YMOSTYAHMIO OCTAHETCH NOCNEeA0BAaTENIbHbIM.
BblBOAHBIE (DYHKLMOHAmNbHLIE BrokM 6e30nacHOCTU BKNIOYaloT B ce6A AononHuTenbHble PyHKUMn Ansa uk-
caumu (3agepkn) 0CTaHOBMEHHbIX BbIBOAOB. BbiBoA 06paTHOI CBSI3N B BbIBOAHOM (DYHKLMOHANbLHOM Gnoke
rokasbiBaer craryc «Bad::non-specificy, ecnm KOMMyHUKaLMK nocneaoBaTensHoro seoga nnoxue. fpyrue
c6ou B BbIBOAE TaKkke ByayT oTpaxeHsbl B 3TOM cratyce. Kpome TOro, curHarn TpeBoru, He CBA3aHHbIN ¢ 6e3-
ONacHOCTbIO, MOXET BbITh OTNpaBneH B OTBET HA COCTOsHME ¢B0A, eCnu ero noaaepXuBaeT ycTpolicteo. Moa-
poGHOCTM cTaTyca o6paTHOI CBSI3W U aBapuitHOTro curHana OyayT ykasbiBaTb Ha TO, ABMSAETCA N COCTOSAHUE
c00s1 NOANMHHBIM 3aNpPOCOM NpoLEecca Unu e Bbi3aBaHO c6oeM. Mcnonb3ays komMmyHukauum FSCP 1/1, ¢ no-
MOLLbIO MapamMeTpa pexuma B BbIBOAHOM (PyHKLUMOHANbHOM BroKe MOXHO YBUAETb, HAXOAWTCS MU BbIBOA B
YCOBUAX COCTOAHUA ¢605. B oTA€nbHOM (PUKCUPOBAHHOM BbIBOAE COCTOSIHME CBOA MOXET ObITb COPOLLEHO C
NOMOLLbIO MapaMeTpa nepesanycka BBO4A B KaXAOM BbIBOAHOM (PyHKLMOHanNsHoM 6rnoke. MNepesanyck BBoaa
npuHUMaeT kaHan dyHkumoHansHoro Bnoka 6e30MacHOCTU, TEM CaMbiM NO3BONASA NEPE3anycK COCTOSHUS
c6051 yaaneHHo unu ¢ NOMOLLLIO JIOTUKM APYroro chyHKLMOHanNLHOro 6rnoka. Bo BCex 0CTaHOBMNEHHbIX BbIBOAAX
cocTosiHne cbosi MOXeT BbITh COpPOLLEHO MOCPEACTBOM NapamMeTpa, CoaepKaLlerocsi B 6roke pecypcos.

B 6rnokax npeobpa3soBarens nocTaBLUMK JOMHKEH onpeeneHHbiM 06pa3om peanu3oBaTtb NPOABUHYTLIE
ANarHoCTMYECKUE CPeacTBa ANs KnanaHa, Takue Kak UCMbITAHUE KnanaHa npyu HemosIHOM X0A4e, aHanorosas
obparHas CBA3b MO NOMOXEHMWIO ANS AUCKPETHBIX KMANaHoB U CUrHanu3aumsa 06 oTkNoHeHusax nosuumn. Ko-
MaHabl, paboratowme Hag byaywmum npodpunem 6noka npeobpasosarens, BO3MOKHO, ONpeaenaT craHaapT-
Hble MapaMeTpbl AMA TakKux yCTPONCTB.

6.2.3.2.3.3 ®yHKUMOHATbHbI BNOK NPeaOXPaAHMTENbHOH GNOKMPOBKU

DyHKUMOHaNbHLIN BroK NpesoXpaHUTenbHOW GNOKMPOBKW CHUMAET BrOKMPOBKY C 3alyyThl OT 3anucy,
OCHOBbIBasACh Ha 3HAYeHWsIX BBOAOB KaHana, obecnevnsatowyx LeHTpansHoe GnokuposaHme u cHatue ono-
KUPOBKM AN HECKOMbKUX YCTPOMCTB.

Mepea Tem Kak NOSBUTCA BO3MOXHOCTb 3anMCbiBaTb napameTpbl, pecypc Byaer pa3bnokupoBaH. 310
paBHOCUIBHO BNOKMPOBKE KIHOYOM Ha MyrnbTe ynpaBneHWsa cucTemon 6e3onacHocTu. Tak kak MOXeT paboTaTb
MHOXeCTBO YCTPOWCTB 6€30MacHOCTM U TaK KaK X 4acTo HeoBayMaHHO YCTaHaBMMBAKOT B ONACHbIX 30HAX UMK
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Kak-TO MHaye AenarT HefOCTYMHbIMKU, Pa3b/ioKMpoBKa U G0KMpoBKa 6yAyT BO3MOXHbI Yepe3 KOMMYHMKaLum
FSCP 1/1. BnoknpoBka 3anucy nporpammHoro obecneveHus obsisatesibHa gns 6510ka pecypcoB 6e30nacHOCT.

6.2.3.2.4 O6bBeKT kaHana 6e3onacHocTh

Pacwmpennsa npotokona FSCP 1/1 oTpaxeHbl B 06bekTe kaHana 6e3onacHocTu. Jpyroli 06bekT KaHa-
Na, XpaHALWuiAi AoNONHUTENbHYO MHOpPMaUMIo, UCNob3yeTcs 418 PYHKUMOHaNbHbLIX 6/10KOB kaHanoB FSCP
1/1. O6beKT KaHana 6e30MacHOCTV COAEPXMUT KUY COEAVHEHWUs W NpefenibHoe 3HaYeHWe HenpepbIBHOMO
cyeTuuKa yctapeBaHus, Tpebylolmecs Ans npunoxeHnii 6esonacHocTu. B ogHoit cetn, B 0g4HOM ycTpolicTe
UM B OOQHOM IOTMYECKOM peLuatoleM YCTPOCTBE MOTYT CyLeCcTBOBaTb MHOXECTBEHHbIe He3aBUCKUMble Le-
MOYKN BbIMOMHEHNS yHKUUKM 6e3onacHocT. OTka3 B OAHOW Lenu PyHKUMM 6e30nacHOCTM He JO/KeH ObITb
NPUYUHOM OTKKYEHMA APYrnX uenei yHKuumM 6e30MacHOCTM Ha OAHON LWMHEe, B OAHOM YCTPOWCTBE WAx
JIOTMYECKOM pellatollleM ycTpoiicTBe. [1ns obecneueHnsi MHTeponepabensHOCTH € CYLLeCTBYHOLWMM 060pyao0-
BaHWEM B MPUIOKEHNAX, HE CBA3aHHbIX C 6e30MacHOCTbI0, YCTPONCTBO AO/MKHO 0653aTelbHO NOAAEPXMBaTL
06bEKT KaHana, He CBSA3aHHbIV € 6e30NacHOCTbLI0.

6.2.3.2.5 Tailimep ycTapeBaHus AaHHbIX

MexaHn3M HenpepbiBHOrO CYeTYMKa ycTapeBaHWs BbIABASET OLWMOKM BbINOHEHMSA (DYHKUMOHAIbHOMO
6/10ka BMIOTb 40 BbIBOAHOIO (PyHKUMOHANbHOro 6/10Ka, HO ucknyvas ero. Cnegywowuii mexaHusMm, TaiMep
ycTapeBaHus AaHHbIX, OCTaHaBMMBaET BbIBOA, eCnn 610K NpeobpasoBartens BbiBOAa HE 06HOBSETCA BbIBOA-
HbIM (pyHKLMOHANbHBIM 6/10KOM B HEO6XOAMMOE BPEMSsi, Hanpumep, Mo MpUYMHe OTKasa BbIMOIHEHUSI BbIBOA-
HOro PyHKUMOHanbHOro 6n10ka. Talimep ycTapeBaHMsi AaHHbIX BblBOJA KOH(UIypupyeTcsi Yepe3 BbIBOAHON
OyHKLMOHaNbHbIA 610K. CnegyeT pasnnyatb BpeMsl ycTapeBaHUsl AaHHbIX U BpEMS COCTOSHMA cOOS.

Mof06GHbLIM e 06pa3oM MeXaHu3M, 3aBUCALLMIA OT NPON3BOANTENS, KOHTPONMUPYET BbINOSHEHNE APYTNX
610K0B, BKtO4Yas 6/10km nNpeobpasosaTens.

Mpumep — Ecnu 6510k npeobpasoBaTens BBOAA He BbIMOJIHEH AO/HKHbIM 06pa3om, TO cTaTyc BbiBoAa
BBOAHOrO (hpyHKLMOHaNbHOro 6/10Ka ABNAET CA MN/IOXUM.

6.3 KOMMYyHMKauun ycTpoicTBO—YCTPOIACTBO

6.3.1 O6ume NonoxeHms

KommyHukauum FSCP /1 obecneunsatoTcs ANl KOMMYHUKaUWi n3gatens/noAnucyumnk u knneHT/cepseep,
HO He A5 PacCblfiKM OTYETOB. YCTPOWCTBO 6€30MacHOCTM NO-NpexHeMy MOXeT ncnosb3osatb VCR paccblfiku
OTYETOB /1A nepefayn CUrHasIoB TPeBOr1, HO 3TOMY MeXaHW3My Hefb3s [0BepATb. Ha pucyHke 14 nokasaHbl
noAo6HbIE KOMMYHUKaLMN.

YcTponcTBo YcTponcTeo

Mpouecc 6e3onacHoCcTn

Mepepauva,
CBsi3aHHas C
6e30nacHOCTbI0

KOMMYHUKaLMOHHBII
«CTek»

du3NUEcKnii ypoBeHsb

CpeacTea nepegayn gaHHbIx

PucyHok 14 — MpumMep koMMyHUKaumii FSCP 1/1
22



FOCT P M3K 61784-3-1—2016

6.3.2 KnueHnt/cepBep

YcrporicTso 6€30nacHOCTH NOAAEPHMUBAET YTEHUE U 3aMUCh ANS KOMMYHUKaLMIA knueHTt/cepeep. Knu-
eHT/cepBep NpPUMEHSETCA Nnomnb3oBaTenem AnA 3anucu napameTpoB. [locne BHeCEHUs1 MIOObIX U3MEHEHUI
nonb3oBarenb A0MKEH BbINOMHUTL DYHKLUMOHANbHbIN TECT, Kak 310 onpeaeneHo B MOK 61508.

VCR kOMMyHUKaLUUIA KNMEHT/cepBep He ABNAETCH AETePMUHUCTUYECKOW U NO-HACTOSLLEMY He OrpaHu-
yuaetca. VCR knueHT/cepBep He NOAXOAUT Ans peanu3auuu OTKNICYEHUs .

MapameTpbl U 06BLEKTLI MOTYT GbITh 3anNUcaHbl, HO Ans 3Toro Tpebyetcst, YTo6bl KOMMyHUKaLu FSCP 1/1
aKTMBMPOBANM BO3MOXHOCTbL 3anucu. Bnokuposka 3anucu npucyTCTByeT B ONoke pecypcoB, KOTOPbIN 3aLlu-
Lwaert Bce 06bekThl B pecypcax. Mocne naMeHeHusa KoHdurypauum ot nonb3osarenst Tpebyerca oCyLuecTBUTL
KOHTPONbHOE ucnbiTaHne. 3ateM kKommyHukauum FSCP 1/1 ncnonb3yiotr aAnst OTKNIOYEHNS BO3MOXXHOCTU BHe-
CeHus 3anncen.

«3anpocbl-Ha-CHUTBLIBAHMEY» U «OTBETbI-HA-3aMUCb» UCNONb3YIOT 00bIYHLIN NpoTokon CP 1/1. «3anpochbl-
Ha-3anucb» U «OTBETbI-HA-YTEHMEY UCNONb3YIOT NpoTtokon FSCP 1/1. [lomkeH ObITb co3aaH 06bLEKT KaHana
KnueHT/cepsep (C KNIOYOM COEANHEHNA U T. A.) ANS KAKAOIO KnueHTa (MHTepdelic), koTopoMy byaeTt nossone-
HO yuTaTb/3anucbIBaTh YCTPONCTBO. Kaxqgoe coobiueHune Oyaer conepxkarb CRC. Kniou coeanHeHns BKIOYEH
B BMAE YacTu BUPTYanbLHOro 3arofoeKa, KOTopblit UCNONb3yeTcs npu BoluucneHun CRC.

dyHKuMoHanbHble Bnoku FSCP 1/1 obnapator kaHanamm FSCP 1/1, ckOHUIypMpoBaHHbIMU B 06bEK-
Tax kaHana 6esonacHocTu. MpoTtokon FSCP 1/1 aenaercs pacwupennem PDU, a HE HOBbIM TUMOM AAaHHBbIX.

FSCP 1/1 ucnonb3yeT usbbITO4HYIO Nepeaady AaHHbIX, YTO 03HAYAET, YTO JaHHbIe, HOMEP NOCneaoBa-
TeneHocTM U CRC nepepatoTcs ABaxabl M NOABEPraloTCs NepekpecTHOW NPOBEPKE B TOUKE MONy4eHUs.

6.3.3 UspaTtenb/nognucumk

®PyHkuMoHanbHble 6rioku FSCP 1/1 obnapgaiot kaHanamu FSCP 1/1, ckoH(MIrypupoBaHHbIMU B 00bEK-
Tax kaHana 6esonacHocTu. Mpotokon FSCP 1/1 aBnsietcsa paciumpennem PDU, a He HOBbIM TUMOM JaHHbIX.
B aononHeHune k CRC ypoBHA KOMMyHMKaumin 6e3onacHOCTH onybnmkoBaHHbIM PDU 6e30nacHOCTH Takke BKO-
YaeT HOMep NOCMNefoBaTENbHOCTH, paspeLLaoLLMil NOANMCYUKAM YNPABNSATL AOMONMHUTENbHbIMU COOAMMU.

FSCP 1/1 ucnonb3ayet n3bbITOUYHYIO Nepeaady AaHHbIX, YTO 03HAYAET, YTO AaHHbLIE, HOMEP NOCNeaoBa-
TensHocTM U CRC nepeaaioTcs ABaXKabl M MOABEPraloTCa NepekpecTHON NPOBEPKE B TOUKE NOSMYYEHUA.

6.3.4 Paccbinka oTyeToB

Onsa VCR paccbinku OTYETOB He CyLLECTBYET pacluMpeHus npotokona FSCP 1/1, u noTomy OH He siB-
nAeTca AOBEPEHHbIM. YCTPONCTBO 6E30NaCHOCTU MOXET OTNPAaBNSATL CUTHanMbl TPEBOTYU, HE CBSi3aHHblEe C be3-
OMacHOCTbIO.

6.3.5 Onepauus FBAP B wn30BOM YCTPOMCTBE

MpuknagHoi Nnpouece B LWNIO30BOM YCTPOWCTBE OLIEHMBAETCA TaKUM e 06pa3om, kak u FBAP FSCP 1/1.

6.3.6 KommyHukauum npoTokona sgpa ynpaerneHus cuctemoin (SMKP)

SMKP sBnsetcs 4actbio YepHOro kaHana. Coou B nokansHoM uHTepdeiice mexay SMKP v npuknaa-
HbIM NPOLIECCOM YNPaBMATCA CPeacTBaMu, ONPEeaENEHHbIMU U3TOTOBUTENEM.

6.4 Mpodunu

6.4.1 O6wWwume NonoxeHus

Mpochnnb ABNAETCS NOAMHOXECTBOM, HAG0POM, BbIOpaHHbLIM U3 GonbLuen obuiei cneumdukauumu. MNpo-
dunb FSCP 1/1, Takum 06pa3om, ABNSETCS OrpaHUYeHHoi Bepcuei nonHoro gyHkumonana FSCP 1/1. Ons
FSCP 1/1 co3gatotcs HOBbIE NPOCOUNN.

6.4.2 Npodouns FSCP 1/1

6.4.2.1 OGLuMe nonoxxeHus

Yerponcrea H1 FSCP 1/1 moryT Takke OblTh pacnpeaeneHbl No Knaccam, OCHOBLIBAsICh HA UX (DYHKLU-
OHarbHbIX BO3MOXHOCTSX.

Ycrporicrtea H1 FSCP 1/1 npuHagnexxar 04HOMY UMW HECKONbKUM M3 cneaylowmx Habopos Knaccos:

- nonesble ycTpouctea H1 FSCP 1/1 — ycTpoincTea ynpasneHus, pacnonaraiowmecs Ha kaHanax H1;

- xocT-ycrponctesa FSCP 1/1 ocywecTenailoT uHtepdeinc nons3osarens n yHKUMM KoHdurypaumum —
NOrnyecKkoe peLuarLLee YCTPOMCTBO CO CPeACTBaMU KOHUIypaLmu.

6.4.2.2 MapameTpusauua 6noka

Bce napameTpsl B 6riokax 6e3onacHoCT MOryT ObiTk 3anucadbl Nnbo ¢ nomowysto VCR knueHT/cepsep,
He ceasaHHon ¢ FSCP 1/1, nepea tem, kak o6bekT kaHana knueHt/cepeep FSCP 1/1 6bin co3agaH, unm ¢ no-
Mmoo VCR knuent/cepsep FSCP 1/1 nocne Toro, kak 06bekT kaHana knueHt/cepsep FSCP 1/1 6bin co3aaH.
FSCP 1/1 Heobxogumo, 4Tobbl 6ok pecypcoB Obin «pa3brnokupoBaHy nepes Tem, kak 4To-nubo byaet 3anu-
caHo B pecypc. Nocne BHEeCeHUs1 UBMEHEHUN J0IMKEH ObITb BbINOMHEH (PYHKLIMOHANbHbIN TECT.
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6.4.2.3 bnoknpoBka napameTpmsaummn 6510ka

Mepeq TeM, Kak NOABMTCH BO3MOXHOCTb 3anucbiBaTb napamMeTpbl, pecypc AO0/IKeH ObiTb pa3b/oknpo-
BaH. OTO PaBHOCU/IbHO MPUMEHEHMWIO KIloYa 6/10KMPOBKM Ha MyfbTe ynpasneHus CUCTEMON 6e30macHOCTM.
Tak kak MOXeT 6blTb HECKO/IbKO YCTPONCTB 6€30MacHOCTU M TakK Kak MX 4acTo HeobaymMaHHO ycTaHaBnuBatoT
B OMAacHbIX 30HaX WM Kak-TO MHaye AenarT HefOCTYNHbIMW, TO pa3bnokMpoBka 1 610KMpoBKa ByayT Takke
BO3MOXHbI Yepe3 koMMyHukauun FSCP 1/1. BrokmpoBka 3anvcy NporpamMMHOro obecneuveHnss obs3artenbHa
Ans 6noka pecypcoB 6e3onacHoOCTU.

OpHON 13 MHOTMX BO3MOXHbIX MOJOOHBLIX peannsauuii 6yaeT yHKLMOHANbHbIA 610K, KOTOPbIA, npu
aKkTuBauuy BBOAA, 3anucbiBaeT napameTp G/10KMPOBKY 3anncu B YCTPOICTBE A4S TOrO, YTOObI BK/IHOYMTL BO3-
MOXHOCTb KOH(Mrypauun. [na atoil uenn npegocraBnsetca yHKLMOHANbHbIA 610K.

6.4.2.4 AyTeHTudmkauusa nonb3oBartens

MporpammMHOe obecneveHne xocTa JO/MKHO rapaHTMpoBaTb, YTO TO/IbKO aBTOPU3MPOBAaHHbIE M0/b30Ba-
Tenu noayyatoT AOCTYN K NporpammMmpoBaHnio 1 napameTpusaumm.

6.4.2.5 Bnokvnposka nporpammMmmpoBaHus

Mepep Tem, Kak NoABUTCA BO3MOXHOCTb U3MEHSATb 06bEKTbI, Pecypc Ao/MKeH ObiTb pa3biokupoBaH. 310
paBHOCU/ILHO MPUMEHEHUIO K/toua 6/10KMPOBKM Ha My/bTe ynpaBieHns cucteMoii 6esonacHocTu. Tak kak Mo-
XeT 6blTb HECKO/IbKO YCTPOMCTB 6€30MacHOCTM M Tak Kak MX YacTo Heo64yMaHHO yCTaHaB/MBAKOT B OMACHbIX
30HaxX WM Kak-TO MHaye denatoT HefOCTYNHbIMW, TO pa3bsiokupoBka v 6/10KMpoBKa OyAyT BO3MOXHbI Yepes
KOMMYHMKaumm FSCP 1/1. bnoknpoBka NporpaMMmnpoBaHns peannsyeTcs napaMmeTpom 6/10KMPOBKU 3annucu B
pecypc B 6110ke pecypcoB. O6BLEKTbI, OT/IMYHbIE OT 6/10KOB, TakMe Kak 06beKTbl kaHas1I0B, MOryT ObITb 3anuca-
Hbl TONLKO, KOrga pecypc pa3b/iokMpoBaH.

VMi3meHeHns nporpaMM [AO/DKHbI BbINOMHATLCS B OAHO BPeMs C BbIKIOYEHMEM npouecca (ycTpoiicTea
no-npexHemy 6yayT BbINOMHATL 6/10kK), B KOTOPOM XOCT B3avMOAENCTBYET C yCTpoicTBaMu.

6.5 OnucaHusa yCTPOWCTB

OnncaHusl YCTPOICTB SIBNAKOTCS HEOTHLEM/IEMON YaCTbH CPeacTB KoHdurypaumm. Xaw MD5 6ygeT cre-
HEpPUPOBaH A5 kaxaoro u3 DD u chaiinioB BO3MOXHOCTEN ANst o6ecneyeHuns LesocTHOCTU doaiinos. Xaw MD5
ansa daiinos DD/CF 6ygeT XpaHWTbCS, 3allMLLLEHHBI CneumaibHbIM KOYEBbIM C/I0BOM B chaiifie BO3MOXHO-
ctein FSCP 1/1. 310 nokasaHo Ha pucyHke 15.

PucyHok 15 — MpumMep onmcaHrst ycTpoiicTea
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6.6 PacnpocTpaHeHHble popmaTbl pannos

daiinbl BO3MOXHOCTEN ABMAIOTCA HEOTHLEMSEMOW YacTbio CpeacTB KOHdurypauuun. MexaHusm xawa
onucaH ans DD n 6yaet Takum xe ans CF.

Xaw-cymma MD5 ana ¢annos DD u CFF xpanutca B koHue CFF channa.

dann BO3MOXHOCTEN COAEPXMT napamMeTpbl, ONOBELLAoLLMe O YacToTe OTKasoB ycTpowcTea. Cyuie-
CTBYIOT TAKKE NapamMeTpbl AN YPOBHA NPOEKTUPOBAHUSA U3AENUSA, TO €CTb NPUOBPETEHHOE NPeaOTBPaLLEHNE
cboeB (Hanpumep, B xoae npoekTupoBaHusi TpebosaHus ana YMNbB 2 ycTpoicTBa MOMMM BbIMONMHATLCA, AaXe
€CInn 4YacTOoTbl 0TKa30B nNoaxoaqar ans YIb 3).

6.7 Nudpopmauma o koHdUrypaumm

6.7.1 O630p

Kondurypauma FSCP 1/1 B OCHOBHOM He ByaeT oTnuyarbCca OT KOHUrypaumm, He CBA3aHHON C 6es-
OMAaCHOCTLIO, HO OyAEeT AONOMHUTENBHO BKIIOYATH 3anMCh NapameTpoB 6€30nMacHOCTM PYHKLUOHANLHOro 6no-
Ka, Takux Kak: TauMep yCTapeBaHusi AaHHbIX, NPeAernibHOe 3HaYeHNe HENPEepbIBHOMO CYETUYMKA yCTapeBaHus
n Makpouukn. Ccbinku yHKUuMoHanbHoro 6noka FSCP 1/1 ncnonb3yloT 00bekT kaHana 6e30nacHoOCTU TaMm,
rae TpebyeTcs yCTaHOBUTL KNKOY coeanHeHus. Mpeanonaraercs, YTo CpeacTsa KOHMUIypupoBaHusa asToMa-
TUYECKU OCYLLECTBASAKT KOH(PUrypupoBaHue Krova coeguHeHuns u Makpouukna. rfocne Toro kak yCTponcTeo
ObINno npuBeaeHo B paboyee COCTOSHUE, BHECEHME U3MEHEHUI B Kakue-nmbo pyHKUMOHanbHble 6roku 3a-
npeLiaercs.

6.7.2 Kondurypauusa ypoBHa 1. OnpegeneHue ycTponcTBa U3roToBUTENIEM

Bonpockl peanusauum ycTponcTs 6€30nacHOCTM BKIMIOYAKT B ¢e0a Mepbl Ans pu3andyeckoro n normye-
CKOTO pasgerneHus CBsI3aHHbIX ¢ 6€30NacHOCTLIO (MPUKMAaAHON NPOLECC U KOMMYHUKALUOHHBIN YPOBEHL 6e3-
OMacCHOCTU) U HEAOBEPEHHLIX (CTEK YEPHOTO KaHana) PyHKUMIA Ans TOro, 4Tobbl 06ecneunTs OTCYyTCTBUE MO-
mex. MpunoxeHna PyHKUMOHANLHOro 6roka Ans CBA3aHHLIX U HE CBA3AHHbLIX ¢ 6€30MacCHOCTLIO MPUMEHEHHUI
MOTYT pasmeLLarbca B 04HOM Unu pasHeix VFD (BUpTyanbHOE NoneBoe yCTPONCTBO).

6.7.3 Kondurypauusa ypoBHA 2. OnpeaeneHue cetu

KoHdmrypaumsa 4epHOro kaHana He U3MeHeHa.

6.7.4 KoHdurypaumusa ypoBHa 3. OnpegeneHue pacnpenesieHHOro npusioXeHus

Ona dyHKUMOHanNbHbIX 6r1oKOB 6€30MaCHOCTU UCNONb3yeTcs 0CObbIN 06bEKT kKaHana. [JOMmKHO ObITb Bbl-
YUCINIEHO OXXMAAEMOE BpPEeMS NPOXOXAESHUS curHana Ansa kaHana.

Monb3oBarens onpegensier Bpemsa 6e3onacHocTu npouecca. Makpoumkn, npeaenbHble 3HaYeHUs He-
NPEPLIBHOTO CYETYMKA YCTAPEBAHUS U TaiMep yCTapeBaHUsl JaHHbIX JOIMKHbI ObiTb CKOH(UIYPUPOBaHbI CO-
OTBETCTBYIOLLUMM 0Bpasom.

6.7.5 Kondurypauusa ypoBHs 4. KoHdurypaumus ycTpomnctea

Bpems makpouukna omkHO BbITb YCTAHOBIIEHO C MOMOLLBIO NapaMeTpa u3 broka pecypcos.

7 MpoToKON KOMMYHUKALMOHHOIO YPOBHA 6€30MacHOCTH

7.1 ®opmat PDU Ge3onacHoCTH

7.1.1 O6uue nonoxeHus

Mpotokon FSCP 1/1 ynpaender oTkasamu, NPOUCXOASALLMMM BO BpPEMSA KOMMYHUKaLui. [MpoTokon
FSCP 1/1 npumeHsaeTcsa k npoTokony kKommyHukaumin FMS. C6ou B nokanbHOM MHTEpdence Mexay npuknaga-
HbIM npoueccoM u SMK, a Tarke SMIB B NMA ynpasnsaioTca cpeacrsaMmu, onpeaeneHHbiMA 3roToBUTENEM.
Mpotokon FSCP 1/1 npumeHsieTca npu FMS ana koMMyHUKaLMin Ha BCEN NONEBON LUMHE.

7.1.2 CRC KOMMYHUKaLMOHHOIO YPOBHS 6€30NacHOCTH

MpoBepka UMKNMYeCcKkM U3ObITOYHBLIM KOAOM MCNOMNL3YETCA AN YyNpaBneHus OTkazamu, CBA3aHHbIMU C
UCKaXeHWeM AaHHbIX, NPOUCXOAALMMU B KOMMYHUKALMAX MONEBON LUWHBI.

[aHHble nepeaatoTca BMECTE C BbIYMCNEHHON KOHTPONbHON cyMmon CRC ana kaxxaoro PDU. CRC kowm-
MYHWKaLMOHHOIO ypoBHsA Ge3onacHocTtn onpeaened B CCITT 32 V.42 n MICO/M3K 8802-3 (MN3P 802.3).
CRC npeacraBnseT u3 cebst 32-6UTHbIi NOMMHOM, BblYUCTSEMbIN creaylowmm oBpasom: (x32 + x28 + x23 +
+x2 4+ X164 X124 311 4 310 458 457 458 + x4 + 52 + x + 1).

KomMMyHUKaLUOHHBIN ypoBEHb 6E30NaCHOCTU NPUEMHUKA MOBTOPHO BbIYMCIIAET KOHTPOMNBLHYIO CYMMY MO-
NyYEHHbIX AaHHbIX U CPaBHWBAET PE3ynbTaT C NOMyYeHHOW KOHTPOSbHOM CYyMMON. cKaXxkeHHble CooBLLEHNS
OTKIMOHSIIOTCS.
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7.1.3 KOHTpPOsb CUHXPOHU3aUUM BPEMEHU HA YePHOM KaHane

Homep nocnegoeatesibHOCTU OCHOBaH HAa HOMEpe MaKpOoLMKIa, Noy4YeHHOM U3 BpEMEHM kaHana AaH-
HbIX AN Kaxaon nybnukaumn. Homep nocnenoBaTenbHOCTU, NO CYTU, SBIISIETCA CBOEro pofa OTMETKON Bpe-
MeHu. Bce ycTtpolictea B cetn H1 umelor eaguHoe BocnpusaTue Makpouukna. TakuMm o6pasom, yCcTpoiicTea B
cetn paboTaioT ¢ eAMHLIM BPEMEHEM, peanu3yembliM KOPPEKTHO (PYHKLMOHUPYIOLMM MEXaHU3MOM CUHXPO-
HU3aLmu BpemeHu. CUHXpOHU3aumsa BpemeHu TpebyeTtca ansa o6ecneyeHuss CUHXPOHHOTO BbIMOJTHEHUST (PYHK-
LMOHanNbHbIX 6GNOKOB U KOMMYHUKALMIA, TEM CaMbiM 06eCcneYnBas MMHUMAanNbHO BO3MOXHOE BPEMSA peakumu
yHKkUMM 6e3onacHOCTU. MexaHU3M CMHXPOHU3ALUKN BPEMEHU KOPPEKTUPYET BPEMA M 4YacTOTy kaHana AaH-
HbIX U pa3MeLLaeTCs B YEPHOM KaHane, HO He KOHTPOMMPYETCA KOMMYHUKALIMOHHLIM YPOBHEM BE30NaCHOCTH.
KOMMYHMKaLMOHHGII ypoBeHb Ge3onacHoCTU obnagaer He3aBUCMMbIM UCTOYHMKOM BpemeHu 6e3onacHoCTH
n oGHapyXMBaeT NOTEPI0 CUHXPOHU3ALMKU BPEMEHN B YEPHOM KaHare, CpaBHMBAA 4acTOTY CUMHXPOHU3aUuu
FSCP 1/1 ¢ 4acTOTOW CMHXPOHU3ALMKM YEPHOTO KaHana Npu CUHXPOHU3aLum Yacos. Ecnu oTknoHexune npesbl-
LuaeT AonycTUMoe 3HaveHue, To cpabaTtbiBaeT NpeaBapuTenbHO CKOH(PUIYPUPOBAHHOE AECTBUE COCTOAHUA
cbos, yctaHaenuBas cratyc BAD anst BBOAOB U BbIBOAOB ¢hyHKLMOHAMNbHbIX 6nokoB. Brnok pecypcos umeer
napameTp owmnbku YepHOro KaHarna ¢ pnaxxom oLMOKU CUHXPOHM3ALUN BPEMEHMN.

Ha pacnpeaeneHue BpeMeHu OT yCTPOWCTBA, KOHTponupytoLiero speMs (LAS), kK Apyrum yCcTponcTeam
MOTYT NOBMUATL 3aA€PXKM B 0MepeasiX KOMMYHUKALUWA, TaK e KakK u aApyrue nyGnukaumu kaHana. JlokanbHbii
YepHbIii KaHan BKMoYaeT B cebs PyHKLMIO, KOTOpaa M3MepseT ABYXCTOPOHHIOW 3aAepXKy 4Yepes YepHbIn
KaHan Ans KOMNeHcauumn 3agepkek B oyepeasx. 3TO BbINOSHAETCA Nepuoanyecku U BkiovaeT B cebsa 3a-
nyck usmeHeHus B LAS. [laHHas yHKkUmMA He asnaeTtca dyHkumen 6esonacHoctn. OHa npegHasHaveHa ana
NpeaoTBpaLLEHUS NTOXKHBIX aBAPUAHBLIX OCTAHOBOK, TEM CaMbiM rapaHTUPYA Ny4LUY0 FOTOBHOCTb.

YCTPOWCTBO KOHTPOSISi CUHXPOHU3ALUMKU BPEMEHU YE€PHOTO KaHarna ynpasnser cnegylowmmmu cooamm:

- BbIcTpOE, MeaneHHoe Bpemsi LAS unu ckavok spemeHu LAS;

- cbon ouepeaun (M3gatens/nognucUMka unu pacnpeaeneHus BpeMeHn);

- nepesanyck yCTpOMCTBa;

- nepesanyck yHKkLun 6e30NacHOCTH;

- nepeknioyeHune LAS;

- nepesanyck LAS;

- HapyweHue rpaduka (LAS unu nonesoro yCTponucTaa);

- HayanbHbIN 3anyck (kKoHurypauus) (aHanoruyHo nepesanycky dyHkLmMm 6e30nacHOCTH);

- KOMMYHUKaUuK (pacnpeaeneHue noTepb BPEMEHU, AaHHbIE B3AUMOKOHTPOMNSA Unu nybnukauus).

7.1.4 Homep nocnepgoBaTenibHOCTHU

Ons ceasein VCR uspgarens/nognucymMka Homep nocnefoBaTenbHOCTU AN Kakaon nybnvkaymmu oCHO-
BbIBAETCA HA HOMEPE MAaKpOLMKNA, KOTOPbIA BbIYUCMAETCA Ha KOMMYHUKALMOHHOM ypOBHE 6e30MmacHOCTH
13 BPEMEHM KaHana AaHHbIX B Hayarne Kaxaoro Makpouukna. GyHKUMSA KOHTPONSA CUHXPOHU3ALMU BPEMEHN
YEpHOro KaHana Ha KOMMYHMKaUMOHHOM ypoBHe Ge3onacHocTu obecnevnBaeT nNpaBUNbHOCTL BPEMEHU Ka-
Hana JaHHbix. HoMep nocnegosaTenbHOCTM u3garens/nognucyumka, no CyTu, ABNSETCH OTMETKOW BPEMEHU.
Bce yctpoiictBa B ceTu H1 UMEOT eguHOoe BOCnpuATMe Makpouukna. He JOMKHO CyLLUeCTBOBATb HUKAKMX
NOAMNMAHOB, TO €CTb (PYHKUMOHANbHbIE BNOKM MOTYT BbINOMHATLCA NULLIb OAHAXAbI 3@ MAKPOUUKN. B pesyrnb-
Tare B X04€ HOPManbHOro PYHKLMOHUPOBAHMSA HOMER NOCeA0BaTeNbHOCTU YBENUYMBAETCA HA eAUHULY ANnA
Ka)kgon HoBoW nybnukauuu kaHana. Homep nocnegoBatenbHOCTU BKIIOYAETCA B COOBOLLEHME U CpaBHUBAETCA
C OXX1AaemMbliM HOMEPOM NOCMNEA0BATENBHOCTU HA KOMMYHUKALMOHHOM YPOBHE BE30NMacHOCTM HA NPUEMHUKE.
Ecnu npeBbilueHa MakcMManeHO 4ONyCTUMas pasHuLa, To y pyHKLMoHanbHoro 6noka ByaeT ycTaHOBNEH CTa-
Tyc BAD ans T0ro, uto6bl NpuKknagHoi npouecc 6bin 0cBeaoMIeH 06 ycTapeBaHUM AaHHbIX.

Ecnu obuiee BpeMa OTBETaA AaTyuka MCNONHUTENBLHOMY YCTPOWCTBY HapyLLEHO W3-38 KOMMYHUKALIMOH-
HbIX OLUMGOOK, BbINONMHEHUS (PYHKLMOHANLHOrO 6noka, c6oeB nnaHupoBaHua unu no nobon aApyron NnpuvnHe,
TO Ha BbiBOAE OyaeT BbIMOMHEHO NpeABapUTENbHO CKOHUIYpUpOBaHHOE AENCTBUE COCTOsIHUSI ¢6os. Ecnu
UMEETCA Lienb CBA3aHHbIX (PYHKLMOHAMNbHbIX GNOKOB, BbINOHAOLLMX (DYHKLMIO 6€30NMacHOCTH, TO C MOMOLLbIO
HECKOMNbKMX CYETYMKOB YCTapeBaHWA KaHana MOXHO NpoanuTb BpeMs oTBeTa nepes oGHapy>keHnem cOos.
B oTnuuue ot cutyauum, Koraa Kaxaomy KaHamny AOCTaeTCs CYETUMK yCcTapeBaHWs, Kak 3TO UCMNOMb3yeTcs B
KOMMYHUKaLmMsX, He cBA3aHHbIX ¢ FSCP 1/1, cueTuunkmn yctapeBaHusi AMarHoCTUPYHOTCS HenpepbIBHO («M3 KOH-
La B KOHeLy). 3TO, N0 CYTH, USMEPEHMNE 3aAePXKM pacnpocTpaHeHus. MakcumanbHOE BpeMs OTBETa OT AaT-
4KKa K UCMOSTHUTENLHOMY YCTPOWCTBY, pas3peLLeHHOE NPUNOXKEHWeM (BbIpaXeHHOE B eAuHULaX MakpoLuKna),
JOIMKHO BbITb CKOHPUIYPUPOBAHO C MOMOLLbIO HEMPEPLIBHOTO CYETUMKA yCTapeBaHUa oObekTa kaHana. Ecnu
npeaenbLHOe 3Ha4YeHue HeNpPepLIBHOMO CYETYMKA YCTapeBaHUs NPEBbILIEHO, TO KOMMYHUKALMOHHbLIN YPOBEHb
6e30MacHOCTM yCTaHaBNMMBAET Ha DYHKLMOHANBHOM 6rnoke cratyc «BAD». Tak kak KOMMYHMKALMOHHbIA Ypo-
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BeHb 0e30MacHOCTU U3BMEKAET HOMEP NOCNEA0BATENbHOCTM U3 HOMEpPaA MaKpoLMKna TONbKO KOraa BbiBO-
bl (PYHKLMOHANbLHOTO 6roka 0BHOBMNEHbI U KaXabii UHAWBUAYANbHLIA (OYHKLMOHANbHLIA 6nok o6HoBNSAeT
TONMbKO CBOIA BbIBOA, €CNU BBOAHbIE YCNOBWS BEPHbI (nocneayiowias nybnukaums, Takum o6pasom, Bbibl-
BaeT reHepauuio HOMepa NnocneAoBaTenbLHOCTH), TO CHETUYMKU YCTapeBaHUA U3MEHSIOTCA NO HaANPaBNEHUIO
OCHOBHOTIO Tpadmka U Hakannuealorca. B TakoM cny4vae, koraa Bce KaHarnbl (PYHKLIMOHMPYIOT 1 BCE (PyHKUU-
OHanbHbIE OMOKM BbINOMHSAIOTCSA AOMMKHLIM 06pa3oM, HOMEpP NOCNEeAoBaTENbLHOCTU (OCHOBAHHLIN HA HOMeEpe
MakpoLMKNa Ha AaT4yuKe) pacnpoCTPAHSAETCA M3 KOHLA B KOHEL U COBMNaAaeT C MakpoLUKNOM (0XuaaeMbiM
HOMEpOM MOCNeA0BaTENLHOCTU) B knanaHe. Mpu cpaBHEHUM ¢ MAKPOLIMKIIOM HA YCTPOWCTBE BbiBOAA HOMEP
yKa3bIBaeT Ha 06LLUee YMCNO NPONyLLIEHHbIX KOMMYHUKALMI U BINOMTHEHUIA B Lenu PYHKLUMOHANbHLIX GroKoB,
BbIMOSHAOLMX (PYHKUMIO Be3onacHOCTM. OTO NPUBOAUT K ropasgo Oonee KOPOTKOMY BPEMEHM peakuuu B
Hauxyawem cnyyae. Kputepuii, onpeaensiiowuin Heo6xoauMoCcTb 0OHOBNEHUS MPU HOBOM BbIBOAE, 3aBUCUT
OT KOHKPETHOro (hyHKLMOHamNbLHOro 6noka. HoBeIi HOMEP NOCNeaoBaTENnbLHOCTU FEHepUpPYETCAa KOMMYHUKA-
LIMOHHbIM ypOBHEM 6e30MacHOCTH TOSIbKO BO Bpems nybnukauum HoBoro coobuienuns. OnpeaeneHHbIM yHK-
LMOHanbHbIM 6riokam MOryT noTpeboBaTbCA BCE MCMONb30BaHHbIE BBOALI Af1Sl TOFO, YTOOLI COOTBETCTBOBATH
TeKyLLleMY BPEMEHU, B TO BpEMS Kak Apyrue dyHKUMoHanbHble 6rnoku ob6naaalt BO3MOXHOCTbIO BbIOUpaTh,
ans vero TpebyeTca TONMbKO OnpefeneHHoe YUCMO UCMOMb30BaHHbLIX BBOAOB ANS COOTBETCTBUSA TEKyLUEeMy
BPEMEHMU.

YpoeHb FSCP 1/1 Hy>gaeTcsa B 04HOM CHETUYMKE HOMEepa nocrneaoBaTenbHOCTH Ans kaxaon VCR ces-
31 KnueHT/cepBep. Homep nocneaoBaTenbHOCTU KIMEHT/CEPBEP YBENMUUMBAETCA HA €AWUHULY ANA KaXKAoM
nepegadun. B cnyyae VCR knueHta/cepeepa €Crnv HOMEp nocriegoBarernbHOCTU HEe CUHXPOHU3NPOBAH, TO CO-
efinHeHne obpbiBaeTca. Homepa nocneaoBaTenbHOCTU YCTAHABMUBAOTCA NOBTOPHO, KOTAA YyCTaHABNUBAETCA
HOBOE COeJMHEHMe.

7.1.5 BupTyarnbHbIil 3arofioBoK

3aronoBok NPOTOKONA, TAaKON Kak afpec, HaXOAACk B KAApe YEPHOro KaHana, He 3aLmLLEH C NOMOLLLIO
CRC KOMMYHUKaLMOHHOTO YPOBHS 6€30MacHOCTH, U NOSTOMY B NMPUMOXEHUAX, CBA3AHHBIX C 6€30NacHOCTbIO,
Ha Hero Henb3s nonaratbes. OTcoga, Takum 06pa3om, BO3HUKAET HE0BX0ANMOCTb UCNOMb30BaTb APYrov Me-
XaHW3M AN YHUKanNbHOM naeHTudukaLmum cBa3n UCTOMHUK—HAa3Ha4YeHue B pamkax coobwenusa FSCP 1/1, Ho
3aLUULLEHHbI ¢ NOMOLLbD CRC KOMMYHMKaLUMOHHOMO YpOBHA Ge3onacHoCTU. [ns STow uenu Ucnonb3yercs
KoY coeauHeHus. Ho oTnpaeka Kniova CoeaMHEHUS B KaXXA0M COOBLLEeHUN NPUBOAUT K maaepkkam. [ins cHu-
eHus nsgepxkek CRC KOMMYHUKaLMOHHOMO YpOBHSA 6€30MacHOCTU BbIMUCIIAETCA B AAaHHbIX 6e30nacHoCTU U
BMPTYyanbHOM 3arofioBKe, BKIOHAs KN4 COeAUHEHUst M uHAEKC obbekTa. Know coeguHeHns He nepeaaerca
no wmHe, Ho CRC KOMMYHUKaLMOHHOMO YPOBHSA 6€30NacHOCTU NPU NOMy4YEeHUN NPUBEAET K OTKA3y, €CNU KIoY
coeanHeHns HeBepeH. OBbekT kaHana 6e30MacHOCTU COAEPXUT KoY COEAUHEHUSA, YTO AenaeT BO3MOXHbIM
BbluncneHue CRC.

7.1.6 Knioy coeauHeHnn

MpoTOKON COAEPXKUT MEXAHU3M ANSA YHUKANbLHOW uaeHtudukauumn coobienuin FSCP 1/1 ana Toro, uro-
Gbl 0gHO coobuieHne FSCP 1/1 He noameHsno gpyroe coobuenne FSCP 1/1: kaHanbl (pyHKLMOHANLHOTO
6noka FSCP 1/1 6yayT naeHTMduunpoBaHbl YHUKanbHbIM 32-OUTHBIM KNIOYOM coeauHeHus. Kniou coeguHe-
HUs ByaeT NPUHAT XOCTOM U 3anucaH B 00bekTax kaHana 6e3onacHocTu. Knioy coeauHeHus SIBMsIeTCs 4acTbio
BMPTYanbHOrO 3aronoeka, BNoXXeHHoro B CRC KOMMYHUKALIMOHHOTO YPOBHS 6€30NacHOCTH, HO OH He coobLa-
etca. Nio6oe HeCOOTBETCTBME B KNOYE COEANHEHUS HE NPOBEPSIETCS SIBHLIM 06Pa30M B MOANUCYUKE UNK CEP-
Bepe, HO HECOOTBETCTBUE BbI30BET OWMOKY CRC ypoBHA kommyHuKkauuii 6esonacHoctu. T. e. owmbka CRC
KOMMYHUKALMOHHOTO YpOBHSI 6€30MacHOCTU MOXKET YKa3biBaTb HA UCKaXXEHWE AAHHLIX UM HECOOTBETCTBUE
Krova CoeanHeHus.

7.1.7 N36bITOMHOCTb U NepeKpecTHaA NpoBepka

MpoTOKON KOMMYHUKALMOHHOTO YpOBHSI 6e30NacHOCTU COAEPXUT MeXaHU3M, KOTOPbIi nepeaaeT aBe
KONUK BCEX AAHHBIX LENUKOM, BKMOYasa HOMep nocnegosaTenbHocTU 1 CRC B 04HOM kaape. B Touke npuem-
HUKA ABE KOMUKU NPOXOAAT NEPEKPECTHYIO NPOBEPKY Ansi 00HAPYKEHUSA UCKAXKEHUN.

OaHUM 13 BO3MOXHbIX BAPUAHTOB peanu3auum SiBMAETCS YCTPOMCTBO, coAepallee ABa U30bITOUHbIX
MMKPOKOHTPOMNeEpa, Ka)ablil U3 KOTOPbIX CTPOUT CBOE CoobLUeHUe nepeaayn He3aBucumo ot apyroro. [1ea
HEe3aBUCUMBbIX COOBLLIEHUA C AaHHBIMU COBMECTHO A06aBnsAoTCA MHTEpPdEeRcom YepHOro KaHana u COBMECTHO
nepenaloTca B 0AHOM kaape. B cBoo ouepenb, Npy nonyyeHUu ABYX HE3ABMCUMbIX COOBLLEHUI C AAaHHBIMU
B Kaape, NOCTYNUBLLEM OT YEPHOrO KaHana, OHW pacnakoBbIBAIOTCS Kbl B COOTBETCTBYIOLLUIA MUKPOKOH-
Tponnep, KOTOPLIN 3aTemM NPOM3BOAUT NEePEKPECTHYIO NPOBEPKY.
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7.2 PacluMpeHusi NpoToKosa Asisi NPMMEHEHUS B CUCTEMAX, CBA3AHHbIX C 6€30MacHOCTLIO

7.2.1 O630p

Onsa Toro 4ToGbl MCNONBL30BaTL YCTPOMCTBA NOMEBLIX LUMH B CUCTEME, CBSI3aHHON C 6€30NacHOCTLIO,
HeobxoAMMO pacLUMPUTL NPOTOKON NONEBO LWKMHLI Ans oBecneveHus nepexoaa npouecca B 6esonacHoe co-
CTOSIHME NPU BO3HUKHOBEHWUMW OTKa30B.

FMS u Bce ocTanbHble KOMMYHUKAUUOHHbIE YPOBHM, BKNtovass SMK, o6pabarbiBaloTcs Kak YepHbIl Ka-
Han. B ¢BA3u ¢ 3TMM BCe pacLuMpeHus NPOTOKONa peanusyloTcs Ha YPOBHE NOMNb30BaTENS UMK B NPUKNAAHOM
npouecce yHKUMOHANbLHOro tnoka.

Kpome obbekTa kaHana 6e30nacHOCTU, HE YCTaHaBNMUBAKOTCA HUKAKME HOBbIE TUMbl AaHHbIX. [JaHHble,
KOTOpble nepegatoTcs ¢ nomowwbio FMS, ByayT Bknoyath B ceba paclumpeHus npotokona. Pacwupenuns 3a-
BWUCAT OT TMNa B3auMOAEWCTBUS.

Mpumevyanne —CRC 32 onucaH B 7.1.2.

7.2.2 B3auMmogencTBUA n3gartenb—noanmucUymkK

7.2.2.1 OOLwme NONOXeHUs

Ha Becb cermeHT H1 npuxoanTca TONMbKO oAMH Makpouukn. Bee ycTponcrea B cermeHte H1, Bkniovas
LAS, 4OMKHbI KOHPUTYPMPOBATLCS C OAHUM CHETYMKOM MaKpPOUMKIOB. PYHKLMOHANbHLIN GNOK B yCTPONCTBE
OOMKEH B COOTBETCTBUM C MIAHOM BbIMOSHATLCA TONBKO OAHAXAbl 32 MaKpoUMKN. B Hayane BbiNONHEHUA
PYHKLUMOHANBHOrO Bnoka tekywmin Homep Makpouukna (MCN) AormKeH BbIMUCAATLCA cneayowmmM o6pasoMm:

MCN = DL - BpeMs / ANUTENbHOCTL MaKpPOLIMKNA.
MCN pomkHO 6biTb 16-6UTHBIM LenbiM Yncnom 6e3 3Haka.

MpuMedvaHune — Ecnu ycTpoicTBO 06nafaeT MHOXeCTBOM (PyHKLMOHanbHbLIX 6nokos, To MCN ny4we BbiMUC-
NATb B Ha4ane MakpoLukna, YeM B Ha4arne BbINONHEHUA KaXAoro dyHKLMoHanbHoro 6rnoka, €Cnu 3To BO3MOXHO.

7.2.2.2 WNaparens

7.2.2.2.1 YcTaHOBNEeHWe coeguHeHuns

Ha nybnukauuto napametpa dyHKLMOHanNbHOro Brioka 6€30nacHOCTH A1 UCTONb30BaHUS €ro B (PYHK-
uum 6e30nNacHOCTU yKasbiBaeT NPUCYTCTBUE 0ObEKTa kaHana 6esonacHocTu. Ecnu ana nybnukauum nmeercs
06bekT kaHana 6esonacHocTu, To FBAP nsgarensa yCraHOBUT COeQUMHEHUE C usgatenem uaeHTuuHbIM obpa-
30M, KaK U He CBA3aHHOE C 6e30NaCHOCTLIO COEANHEHNE C U3 aTenem.

7.2.2.2.2 MNybnmkaumsa gaHHbIX

B kOHLE BbINONMHEHUA (DYHKUMOHANbHLIA Brnok 6e30nacHOCTU AOMKEH OMpPeAenuTb, Kakue U3 ero Bbl-
BOAHbIX MapamMeTpPoB AOMKHbI ObiTb ony6nukoeaHsl. BeiGop napameTpoB ans nybnukaumum 3aBUCKT OT TUNA
hYHKLMOHaMNbLHOro Broka 1 cratyca ero BBOAHbIX napameTpoB. [ybnukyemMble napaMeTpbl He paccMarpuBa-
I0TCS1 B HACTOALLEM CTaHapTe.

DYHKUMOHANbHbIA 6ok nybnukyer cBou BbiBpaHHbIE MapaMeTpbl (ECNM TakoBa €ro KOHMUrypauus) ¢
NMOMOLLbIO pacLUMpPEHHOro npoTokona. Ha ny6nukauuto napaMeTpoB (OyHKLMOHaNbLHOro 6rnoka 6e30nacHoCTy
AN UCMONb30BaHMS ero B dyHKLMM 6€30NacHOCTU yKa3biBaeT NpUCyTCTBUE 0ObekTa kaHana 6e30nacHoCTU.
Ony6nukoBaHHOE 3HaYeHMe napamMeTtpa GyaeT 3aLUMLLUEHO OT BO3MOXKHOIO MCKaXKeHus, AyOnupoBaHus u ot
npuema BHe MOCMNeA0BAaTENIbHOCTMU, BbI3BAHHbIX YEPHbLIM KaHanom. [Onsa 3awnTbl AaHHbIX OT UCKaKEHUA UC-
nonb3yetcs CRC 32. BuptyaneHbiii PDU copmupyercs, kak nokasaHo Ha pucyHke 16.

Krtou coeguHeHNa NHaekc obbekTa Howmep 3HauveHue u cTatyc obbekTa
(4 okteTa) (4 okTeTa) nocneAoBaTenbHoCT! (2-120 okteT)
(4 okTeTa)

PucyHok 16 — PDU 6e3onacHoCcTH, LEMOHCTPUPYIOLLIMIA BUPTYyanbHoe cofepxumoe

Mcnonb3ytoTcs TONbKO Mnajlume ABa okTeTa uHAekca oObekta. Ctaplume ABa OKTeTa YCTaHOBIIEHbI
B Honb. CRC 32 BbluMCHSETCA HA OCHOBE BUpTyanbHOro PDU GesonacHoCTu. [aHHble, NpeaHa3HadYeHHbIe
ANA MHPOPMALIMOHHONO OTYeTa, MOAMMULMPOBAHLI ANA BKIIIOYEHUS B HUX HOMEepa nocnejoBarernbHOCTU U
CRC 32 v npoay6nuposaHbl. dopmaT AaHHbIX NOKa3aH Ha pUcyHke 17.
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[JdaHHble 1 [JaHHble 2
Homep nocne- Homep nocre-
VicxoaHble AaHHble [0BATENbHOCTY CRC 32 VcxofHble fJaHHbIe [10BaTENbHOCTY CRC 32

PucyHok 17 — PDU 6e30macHOCTK, NokKasbiBalOWMiA gybnvpoBaHme gaHHblx n gobasneHne CRC

dopmaT «MCXOAHbIX AAaHHBIX» WOEHTUYEH AaHHbIM, KOTOPble Obl COAEPXAaNNChb B YaCTU AaHHbIX UHAIOP-
MauWOHHOIO oT4yeTa 419 AaHHbIX, He CBA3aHHbIX C 6e30nacHoCTbo. Homep nocneposatenbHocTn n CRC32
npunarawTcsa K 3TUM AaHHbIM. ®YHKUMOHANbHbI 610K AO/KEH YCTAHOBUTb HOMEP Makpouuk/ia Kak HoMep
nocsefoBaTeIbHOCTH.

PyYHKLMOHANbHBIA 610K AO/MKEH YCTaHOBUTb CTaTyCc OMNy6/MKOBaHHbLIX BbIBOAHbIX MapamMeTpoB Kak
«ad::black channel failure» (0Tka3 4epHOro kaHasna), ec/im CUHXPOHM3ALMS BPEMEHM YEPHOro KaHana He pa-
60TaeT KoppekTHO, T.e. BLK_CHN_ERR 0TAn4HO OT Hyns.

PucyHok 18 n Tabnuubl 5, 6 1 7 onpeAenaoT MallnHy COCTOSSHUIA Ans usgartens.

PucyHok 18 — [inarpamma nepexoga CocTosiHvin ansa nsgarens FSCP 1/1

Ta6nuya 5— CocTosHua ngatens

CocTosHve OrmcaHve
He coepnvHeH [na ny6nvkaumm He yCTaHOBMEHO Hukakoih VCR
CoegauHen/lNnoxoe VCR yCcTaHOB/IEHa, HO OLUMOKV YEPHOro KaHasia He yCTpaHeHbl
CoefmHeHn/Xopoluee VCR ycTaHOB/eHa, OCYLLECTBAAIOTCA HOPMasibHble ny6ankaumm

Tabnunya 6—Tabnmuya coctosiHUi mngatens. onyyeHHble nepexogpbl

TexyLuee .
# COCTOSHME [JevictBrie cOGbLITUA 1 YCOBUS CrepytolLee CocTosHVe
RL He coegvHeH RcvMsgQ ="FMS Initiate.cnf CoepgpHeH/Mnoxoe
R2 He coegvHeH RcvMsgQ = "Any message (not FMS Initiate.cnf)" To xe camoe
R3 CoepgpHen/ RcvMsgQ = "Abort.ind" He coegunHeH
Mnoxoe 2017
RcvMsgQ = "Abort.req"
R4 CoepvHeH/ RcvMsgQ = "Abort.ind" He coegpHeH
Xopoluee N

RcvMsgQ = "Abort.req"
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Ta6nuua 7—Tabnvua cocTosHUiA nsgartens. BHyTpeHHne nepexogpl

Texylee o CrepnyrolLiee
# COCTOSHIE [evicTBrie cob6bTUsA 1 YCroBYA COCTOSHYE
RL CoegunHern/  BLK_CHN_ERR =0 CoegyHeH/
Mnoxoe SET Sequence Number = MCN Xopoluee
R2 CoegyHeH/  BLK_CHN_ERR<>0 To e camoe
Mnoxoe SET Black Channel Failure

SET Sequence Number = MCN

R3 CoepgyHeH/  BLK_CHN_ERR =0 To e camoe
Xopoluee SET Sequence Number = MCN

R4 CoepvHed/  BLK_CHN_ERR<>0 CoepyiHeH/
XopoLee SET Black Channel Failure Mnoxoe

SET Sequence Number = MCN

MpumeuaHue — OyHKUMOHANLHDINA 670K onpeaensieT, GyayT v ony6mKo-
BaHbl BbIBOAHbIE NapaMeTpbl UK HeT. Jlorvika 3aBMCUT OT HOMEPOB Moc/efoBa-
TENbHOCTY, MOJyYEHHbIX B €r0 BBOAHLIX MapameTpax

7.2.2.3 TMoanuncumnk

7.2.2.3.1 YcrtaHOBNeHuWe coefnHeHus

Ha nognucky napameTtpa (hyHKuMOHanbLHOro 6s10ka 6€30NacHOCTU AN UCMNONb30BaHWUA ero B (yHKUUu
6e3onacHoOCTY yKasbiBaeT NpUCyTCTBME 06bekTa kaHana 6esonacHocTu. Ecnv anga nognucaHua nMmeetcsa 06b-
ekT KkaHana 6e3onacHocTu, To FBAP nognucunka fo/HKeH YyCTaHOBUTb COefMHEHNE C NOAMUCUYMKOM UAEHTUY-
HbIM 06pa3om, Kak U He CBA3aHHOe C 6e30MacHOCTbI0 COeiMHEHNE C MOANMUCYUKOM.

7.2.2.3.2 Tlognucka paHHbIX

MCN, Bblunucnsemsblii B Hayane BbINOJIHEHUSA 6/10Ka, ABNSAETCA HOMEPOM Moc/efoBaTe/lbHOCTU, OXuaa-
€MbIM OT Msgatens, Kaxgoro U3 coeAuHeHunii nsgatenb—noanucynk B 6s1oke. Ecnm ony6amkoBaHHble AaHHble
He ABASATCA COCTOSAHMEM WM €C/IM B YUEPHOM KaHasie HeT HUKaKUX HaKOMMNEeHHbIX 3aepXeK, TO NOoyYeHHbIl
HOMep nocnegoBaTenibHOCTU BygeT coBnagaTtb ¢ MCN.

Korga FBAP nonyyaet gaHHble FMS, kak nokasaHo Ha pucyHke 19, ans VCR, accounMnpoBaHHol ¢ 06b-
eKTOM KaHana 6e3onacHocTu, TO:

a) CpaBHMBAKTCA ABE KOMUU UCXOAHbIX AaHHbIX (aHHble 1 1 [laHHble 2), K eC/In OHU WUAEHTUYHBI, TO
ocyliecTBAseTca nepexos K b), B NpOTUBHOM c/lyyae cOoO6LieHME OTK/IOHAETCA W CUETUMK ycTapeBaHus yBe-
nuymBaeTca Ha 1,

JaHHble 1 JaHHble 2
Homep nocne- Homep nocne-
VicxofHble faHHble [I0BATENbHOCTI CRC 32 VcxofHble faHHble [I0BATENLHOCTY CRC 32

PucyHok 19 — PDU 6e30nacHoCTY, nokasbiBarowuii gyo6nmpoBaHme gaHHbIx 1 gobasneHne CRC

b) BUpTyanbHblin PDU 6e3o0nacHocTn, nAeHTUYHbIn VSPDU, ncnonb3yeMomy B Ny6auKaunm AaHHbIX,
dopmupyeTca Tak, Kak nokasaHo Ha pucyHke 20.

Oxunpaemblin KoY Oxugaemblii HAEKC MMonyYeHHbIn HoMep [Mony4yeHHble 3Ha4YeHue n cTaTtyc
coegnHeHns obbekTa nocnefoBaTesibHOCTH o6bekTa
(4 okteTa) (4 okteta) (4 okteta) (2-120 okTeT)

PucyHok 20 — PDU 6e30nacHOCTY, NokasblBatowmii BUPTya/lbHOE COAEPXKMMOE

Oxnpaemble KNHOY COeUHEHUSA U UHAOEKC o6bekTa M3BnekawTca M3 06bekTa kaHana 6e30macHOCTU.
Ona H1 ucnonb3yloTca TOMbKO ABa MNaflnX OKTeTa MHAekca obbekTa. [ByM cTaplwumm OKTeTam ycTaHab-
nnBaeTca HyneBoe 3HayeHWe. Homep nocnepoBaTeslbHOCTU, 3HAYEHUe obbekTa u cTaTyC 3ano/IHAKTCA U3
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NPUHATBLIX AaHHbIX. HOMep nocnepoBaTenbHOCTU M MHAMKaLMA AY6NMPOBaHHbIX AaHHbIX, NpefoCcTaB/eHHble
YEepHbLIM KaHasloM, UTHOPUpPYTCS;

c) CRC 32 BbluncnseTcsa Ha ocHoBe VSPDU. 3arem CRC 32 cpaBHuBaetcs ¢ CRC 32, npuHATbIM B Ya-
CTn gaHHbix PDU FMS. Ecnu BbluncneHHblit CRC 32 He cooTBeTcTBYyeT nonyyeHHomy CRC 32, to 610k PDU
6yneT oTk/OHeH. Ecnn CRC He COOTBETCTBYET, TO CHETUMK yCcTapeBaHWUs yBenunymeaeTcsa Ha 1,

d) ecnn CRC 32 pgeiicTButeneH n Homep nocnegosatenibHOCTU cooTBeTcTByeT MCN, TO nonyyeHHble
JaHHble UCNOMb3YIOTCS;

e) echm CRC 32 pelicTBuTeneH, a HoMep nocnefoBaTeflbHOCTM He cooTBeTcTByeT MCN, TO cueTuyunk
ycTapeBaHusa yBenvumBaeTcs Ha 1. [laHHble OTK/IOHAKTCS;

f) ecnu cueTuuk yctapeBaHns npeBblllaeT CKOH(PUTYPUPOBaHHbIN Npefen HeENPepPbIBHOIO cYeTymKa ycta-
peBaHus, TO cTaTyc BXOAHOrO napameTtpa fo/mkeH 6biTb «bad::black channel failure» (oTka3 yepHoro kaHasn).
[aHHble OTKNOoHATCS;

4) ECnn CUHXpOHU3aumnsa BpeMeHN YepHOro kaHana He paboraeT, T. e. 6uT E3LK_CHN_SYNC_ERR B na-
pameTpe E3LK_CHN_ERR B 6510ke pecypcoB paBeH TRUE, To fo/XeH 6bITb YyCTAHOB/IEH Cnefyrolmnii ctatyc
BXOAHbIX NnapameTpoB «bad::black channel failure». [JaHHble OTKIOHAKOTCA.

Tabnuua 8, pucyHok 21 n tabnuubl 9 n 10 onpefensaoT MallnHy COCTOAHUA AN nognucyuka.

Tabnunya 8— COCTOAHUA NOAMMCUMKA

CocrosHve OnvicaHvie
He coepgvHeH [ns nybnmkaummn He yctaHOBNEHO Hukakoin VCR
CoeapHen/YctapeBlwee  VCR ycTaHOB/EHa, HO OLIMOKM YEPHOro KaHana Win CHETUMK YCTapeBaHWs He OUMLLEHDI

CoegyHeH/Xopoluee VCR ycTaHOB/EHA, OCYLLUECTB/IATCA HOpMasibHble nyonkauum

PucyHok 21 — [uarpamma nepexofa cocTtosiHWi ansa nognucuvka FSCP 1/1

Tabnuya 9— Tabnmua cocTosHWI nognucumka. MonyyeHHble nepexoapl

# Cme [elictBrie coGbITWA 1 YCIOBYS CriepyroLge cocTtosHve
RL He coefviHeH RcvMsg() = "FMS Initiate.cnf CoefuHeH/YcTapesluee
R2 He coegviHeH RcvMsg() = "/o6oe coobuyeHne (He FMS Initiate.cnf)" To e camoe
R3 CoepgpHeH/ RcvMsgQ = "Abort.ind" He coegyHeH

YcrapesLulee nn

RcvMsgQ = "Abort.req"
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OkoHYaHue mabnuupl 9

Tekywee o
# COCTOSHME DevicTeune cobbiTnA 1 ycnosua Cniepylollee cocTosiHue
R4 CoeguHeH/ Sequence Number = MCN CoegunHeHn/Xopoluee
YcTtapeBlee n
BLK_CHN_ERR =0
SET Use Data Stale Count =0
R5 CoeauHeH/ RcvMsg() = "Abort.ind" He coeguHeH
Xopoluee nInnm
RcvMsg() = "Abort.req"
R6 CoepuHeH/ Stale Count > End-to-end stale count CoepuHeH/YcTapeBluee
Xopollee nnnm
BLK_CHN_ERR <> 0
SET Status = Bad::Black channel failure
Discard data
Tabnuya 10— Tabnmuya cocTosHW nognucynka. BHyTpeHHUe nepexopbl
TekyLwjee o
# COCTOSHME Oevicteue coGbITUA U ycrioBusa Criegyioljee cocTosiHue
S1 CoepnuHeH/ Sequence Number = MCN CoegunHeHn/Xopoluee
YcTapeBLuee 1%
Data 1 <> Data 2
nin
BLK_CHN_ERR <> 0
SET Status = Bad::Black channel failure
Discard data
S2 CoepuHeH/ (Sequence Number <> MCN OR Data 1 <> Data 2) To xe camoe
Xopoluee 7
Stale Count <= End-to-end stale count
7
BLK_CHN_ERR =0
Increment Stale Count
Discard data
S3 CoeauHeH/ CRC 32 is invalid To xe camoe
Xopoluee 7
BLK_CHN_ERR =0
Increment Stale Count
Discard data
S84 CoeaunHeH/ Sequence Number = MCN To xe camoe
Xopoluee 7
Data 1 = Data 2
M
BLK_CHN_ERR =0
SET Stale Count=0
Use data

noctyna 6onblue, Yyem 1.
7.2.3.2 YteHue

32

7.2.3 B3auMmogemncTBuA KnMeHT—cepBep
7.2.3.1 OGLme nonoxeHus

VCR KNnueHT—CepBeEpP ANS YTeHUS AaHHbIX U3 yHKUMOHANbHbLIX ONOKOB 6e30nacHOCTU A0MKHA ObITb
YCTaHOBIEHa TaK, YToObl MakCMManbHOe 3HayeHue napannenbHoOro Aoctyna Obino paBHO 1. YCTPOWCTBO
OOIMKHO OTKMOHATb BCE MHMUnMpyemble FMS 3anpockl K VCR € yCTaHOBMEHHbIM 3HAa4YeHMEM napannenbHoro

3anpoc Ha YTeHue s YTEHUA JaHHbIX U3 PyHKUMOHArbHbIX BroKoB 6e30nacHOCTH (T. €. AaHHbIX Ans
UCMONb30BaHus B (PyHKLMM 6E30NaCHOCTU) MAEHTUYEH 3aNpOCy HAa YTEHUE AAaHHbIX U3 (PYHKLIMOHANbHLIX 6no-
KOB, HE CBSI3aHHbIX C 6€30NacCHOCTbIO.
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FMS npepoctaBnsfetr nHaekc obbekra (M AONOHUTENbHLIA NOAUHAEKC), KOTOPbIA cuuTbiBaeTca. Ecnu
YTeHue npegHasHavyeHo ANa PYHKUMOHABHOro 6/10ka, TO YCTPOMWCTBO AO/HKHO NMPOBEPATbL HaNu4ne B faHHOM
6noKe AeicTBUTENbHOrO 06bekTa kaHana 6e30nacHOCTM € onepaumeil o6CnyxXmBaHUs, yCTAHOBMEHHOW Ha
SIS_ACCESS. Ecnn geiicTBUTeNbHbIA 06BEKT KaHana OTCYTCTBYET, TO YCTPOWCTBO OTBEYAET Ha YTEHMe Tak
Xe, KakK Ha YTeHne napameTpa (yHKLUUOHa/IbHOrO 6/10Kka, He CBA3aHHOIo C 6€e30MacHOCTbIO.

Ecnn geincTBnTeNbHbIN 06BbEKT KaHana 6e30MacHOCTM CYLLEeCTBYET U YXe CyLWecTBYeT 3anpoc Ha YTeHune
NN 3anucb, OXMAalwLWnin oTBeTa, TO YCTPONWCTBO A0/KHO OTKasaTb B 3ampoce Ha YTeHWe WM 3anucb u oT-
npaBUTb HeraTnBHbIA OTBET.

Ecnu pgelicTBuTenbHbIli 06bEKT KaHana 6e30MacHOCTU CyWw,ecTBYyeT U 60/blue HET HUKaKUX 0XuaatLinx
BbIMO/IHEHMA 3aNPOCOB 3anMcu/4TeHns, TO YCTPOWCTBO OTBEYAET Ha AaHHble, UCNOMb3Ys PaclUMPEHHbIR Npo-
TOKOJI. DTN faHHble 6yayT 3aluieHbl OT BO3MOXHOIO UCKaXeHuns, aoybnmposaHnsa v npMemMa BHe nocsegosa-
TENbHOCTU, BbI3BaHHbLIX YEPHLIM KaHasoM. [1a 3aWmnTbl aHHbIX OT UCKaxXeHusa ncnonbsyetca CRC 32 u ana
BbluncneHnss CRC 32 dopmupyeTcs BupTyanbHblii PDU, Kak nokasaHo Ha pucyHke 22. Ecnu uTeHune aBnsetcs
YTeHMeM C NOMOLLbI MOoAWHAEKCA, TO NOAMHAEKC TakKXe ucrnonb3yetcda npu BblumucneHun CRC 32. Ana H1
MCMOMb3YTCA TONbKO ABa MMa4LWMNX OKTeTa nHaekca o6bekta. 3HavyeHne cTaplunx ABYX OKTETOB ycTaHaBIu-
BaeTCcsa B HOJb.

Plomep
Kntou coegnHeHus NHaekc ob6bekTa 3HaueHve n ctatyc obbekTa
nocsiefoBaresibHoCTH
(4 okteTa) (4 okreta) (2-120 okTer)
(4 okTeTa)

PurcyHok 22 — PDU 6e30nacHOCTH, NokKasblBatoLmii BUPTyaslbHOE COAEPXMMOe

Ecnn yteHue ocyuwecTtenseTca no noguHaekcy, To VSPDU ponxeH Bknwyate noguHgekc. NMoguHpekc
[0/MKEeH ObITb BKAOUEH B BbluncneHne CRC 32. BupTtyanbHbln PDU nokasaH Ha pucyHke 23.

Homep
Knou coegunHenns NHpaekc obbekTa MoauHaekc 3HaueHue n cTatyc obbekta
nocnefoBaTeibHocTu
(4 okTeTa) (4 okTeTa) (1 okTeT) (2-120 okTeT)
(4 okreTa)

PrcyHok 23 — PDU 6e30nacHOCTY, NoKasblBatoLmii BUPTYasibHOE COAEPXMMOE C NMOANHAEKCOM
CRC 32 Bbluncnsaetrca u3 BupTyanbHoro PDU 6e3onacHocTu. [laHHble, npegHasHauveHHble ansa FMS

Read.res, moguduumpoBaHbl Ana Ay6MpoBaHUA [aHHbIX BK/OYEHUS HOMepa nocnefoBaTesibHOCTU W
CRC 32. ®dopmart faHHbIX NokasaH Ha pucyHke 24.

JaHHble 1 JaHHble 2

Homep nocne- Howmep nocne-
P CRC 32 VcxofHble faHHble P
[oBaTesIbHOCTU [oBaTeIbHOCTU

VicxofHble faHHble CRC 32

PrcyHok 24 — PDU 6e30nacHOCTY, NoKasblBarLWuWii fy6MpoBaHue JaHHbIX,
a Takke gobasneHne Homepa nocnegosaresibHocTn n CRC

«l/icxofHble faHHble» uMelT dopmat, WAEHTUYHbIA dopmaTy faHHbIX, KOTopble 6bl coAepXanucb B
none gaHHbiXx FMS Read.res, npegHasHa4yeHHOM A1 PYHKLMOHa/IbHbIX 6/10KOB, HEe CBA3aHHbIX C 6e30nacHo-
cTblo. Plomep nocrnegosatesnibHocTn 1 CRC 32 npunaratloTca K 3TMM AaHHbIM. HomMep nocrefoBaTtesibHOCTU
yBenuuusaeTca ns kaxgoro PDU, BblgaHHOro YepHOMY KaHany A/ KOMMYHUKaLWiA.

BbluncneHne Homepa nocnefoBaTeNIbHOCTU BeAEeTCA ANA KaX[0ro coeMHEeHUs KOMMYHUKaLMOHHOro
YPOBHSA 6e30MacHOCTH, T. €. KN4va coegmHeHns. Homep nocneposaTeibHOCTM OGHYNsSeTCsA nocfne yctaHoBne-
HUA coeguHeHns. Homep nocnegoBaTenbHOCTU yBenuunsaetca Ha 1

MpumedyaHue — ID Bbi3oBa (Invoke ID) He BkOYEHO B BbluncieHne CRC 32.

Ecnu ycTpoiicTBO faeT HeraTUBHbI OTBET, TO Takol OTBET 6yAeT WAEHTUYEH HeraTUBHOMY OTBETY ANs
PYHKLMOHANbHbIX 6/I0KOB, He CBSI3aHHbIX C 6€30NacHOCTbI0. Jpyrumi cioBamu, HoMep nocfiefoBaTenibHOCTH
He yBenuuuBaeTcs; He TpeGyeTca dopMMpoBaTh BUPTyasbHbiii PDU 6e3onacHocTu.
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MawmnHa coCTosAHMIA ansa 06paboTKM YTEHUn NokasaHa B Tabnuue 11, Ha pucyHke 25 n B Tabnuue 12.

Tab6nuya 11 — CocTosiHMA cepBepa BO BPeEMS onepauuin YTeHus

CoctosiHne OnucaHve
He coeguHeH He ycTaHOBNEHO HMKaKOro coeanHeHust

CoepayHeH CoefiHeHne ycTaHOBEHO

PucyHok 25 — [inarpamma nepexoga coctosiHuiA gnsi cepepa FSCP 1/1 Bo Bpems onepauuii 4TeHus

Tab6nuya 12— MonyyeHHble nepexodbl Ans cepeepa FSCP 1/1 Bo Bpemsi onepauuii YteHns

Texyee o
# COCTOSHME [evictBre cobbmus 1 ycnosus

RL He coegnHeH  RcvMsgQ = "Connection Request valid response”
Set Sequence number =0

R2 He coegvHeH RcvMsgQ = "/loboe coobuieHne (He connection request valid
response)"

R3 CoefvHeH RcvMsgQ = "Abort.ind"
iz
RcvMsgQ = "Abort.req"

R4 CoefnHeH 3anpoc Valid Read
7
NpUCYTCTBYET 0O0bEKT kaHas1a 6e30nacHoOCTU
7
Hvikakvne 3anpocbl FMS He 0XuaaloT BbINOJIHEHMSA
OTBETUTbL C MOMOLLbIO MPOTOKO/A YPOBHA KOMMYHMKaLiA 6e30nacHOCTY

R5 CoefvnHeH 3anpoc Valid Read
7
06bEeKT kaHana 6e3onacHoOCT OTCyTCTBYeT
OT1BeTUTL € nomoLbio FMS npoTtokona

34
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OkoHuaHve Tabnnupl 12

Texylee o CrenytoiLiee
# COCTOSHME [evicTBre cobbITyst U yCrioBUs COCTOSHVE
R6 CoefinHeH 3anpoc Valid Read CoeaunHeH
7

NPUCYTCTBYET 06BLEKT KaHa1a 6e30MacHOCTM

[Opyrve 3anpocbl FMS oxugatoT BbINOSHEHNA
BepHyTb HeraTuBHblli OTBET

R7 CoefinHeH HegelicTBuTENbHbIA 3anpoc CoefnHeH
BepHyTb HeraTuBHbIA OTBET

7.2.3.3 3anuceb

3anpoc Ha 3anucb faHHbIX B PYHKLMOHAIbHbIE 6/10KM 6e3onacHoCTU ByaeT cnefoBaTb paclipeHHOMY
npoTokony. KnneHTbl, HALUMPYOLWME 3anpoc Ha 3anucb, AO/MKHbI hopMaTnpoBaTb AaHHbIe B COOTBETCTBUMU
¢ oopmatom PDU 6e€30nacHOCTU, ONMCAHHLIM HUXE U MOKa3aHHbIM Ha pucyHke 26.

FMS npepoctaBnsieTr MHAEKC 3anucbiBaemMoro o6bekta. Ecnu 3anuch ocywecTsnseTcs AN PyHKLMO-
HanbHOro 6510ka 6e30MacHOCTW, YCTPOWCTBO AO/DKHO MPOBepATb, OT(hopMaTMpoBaHa N 3anncb B COOTBET-
CTBUWN C paclUMpPeHHbIM NPOTOKOOM.

Opyrumun cnoBamu, yCTPONCTBO NpoBepsieT, UAEHTUYHbl N1 [JaHHble 1 [laHHbiM 2. B cnyyvae naeHTuy-
HOCTM YCTpOIiCTBO onpegensiet, obnagaert M nakeT feiCTBUTENbHBIM HOMEPOM Moc/fefoBaTeNbHOCTU U A0-
6aBneHHbiM CRC 32. B cnyyae HeMAEHTUYHOCTW AaHHble OTKNOHAKTCA W BO3BpallaeTcsa HeraTuBHbI/ OTBET.
MocnepoBatenbHOCTL ABNAETCA AEWCTBUTENbHONM, ecnn oHa Ha 1 (6e3 3Haka) 6o0nble nocnegHero Homepa
nocnefoBatenibHOCTU, NPUHATOIO B 3TOM coeauHeHun (LRSN), T. e. HOMepa nocnefoBaTesibHOCTU OOJDKHbI
oTCrnexusaTbCcs Mo kawvyam coefgnHeHns. Ecnm Homep nocnefoBaTelbHOCTU HEBEPEH, TO YCTPOWCTBO AOKHO
yBennuutb LRSN.

JaHHble 1 JaHHble 2

Homep nocne- CRC 32 VicxofHble aHHble Homep nocne-

VicxogHble AaHHble
A A AoBaTe/IbHOCTU AoBaTes/IbHOCTU

CRC 32

PncyHok 26 — PDU 6e30nacHOCTY, nokasbiBaowyii Ay61MpoBaHme faHHbIX 1 JobaBneHne Homepa
nocnegosaresnibHocTn n CRC

«licxofHble AaHHble» MMET dopMaT AEHTUYHBI hopMaTy AaHHbIX, KOTOpble Gbl COAEPXanuch B YacTh
AaHHbIX FMS Write.ind, npegHasHavyeHHOW AN pyHKUMOHANbHbLIX G/I0KOB, HE CBA3aHHbLIX C 6€30MaCHOCTLIO.

YcTpoiicTBO 3aTeM onpeaensieT, mMmeeTcs num Anas PyHKUMOHANbHOro 6/10ka AEeNCTBUTENbHbIA 0O6BbEKT
KaHana 6e3onacHoCTH, y KOTOPOro 3HavyeHue onepauynn obcenyxmnsaHna («Service Operation») pasHo SIS_AC-
CESS. Ecnn gelicTBUTENbHbI 06BbEKT KaHana 6e30macHOCT OTCYTCTBYET, TO YCTPOWCTBO OTK/IOHSAET 3anpoc
Ha 3anucb ¥ BO3Bpal,aeT HeraTuBHbIN OTBET.

Ecnn pelicTBMTeNbHbIN 06BbEKT KaHana CywecTByeT, TO YCTPOWCTBO KOHCTPyMpyeT BUpPTyanbHbii PDU
6e3onacHoctn (VSPDU), kak nokasaHO Ha pucyHke 27. Oxugaemblii KN4 coenHeHna 6epeTca U3 obbekTa
kaHana 6e3onacHocTu. Ecnmn 3anucb ocywecTBnseTcsa C NOAUHAEKCOM, TO NMOAMHAEKC Takke AOMKEH O6biTb
BK/IIOYEH, KaK 3TO MoKa3aHO Ha pucyHke 28. Mcnonb3ylTca ABa MIafWnX okTeTa uHAekca obbekTa. [sa
cTaplmx okteta O6HyeHbI.

Oxugaemblin Kou Homep
MHpekc obbekTa 3HayeHune u ctaTyc obbekTa
coeguHeHus nocnepoBaTeibHOCTH
(4 okteTa) (2-120 okTeT)
(4 okreTa) (4 okTeTa)

PucyHok 27 — Mpumep 3anucn FSCP /1
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Oxunpaemblii ko4 Howme
A MHpekc o6bekTa MopuHaekc P 3HayeHne un crtatyc obbekta
coefivHeHUs nocnefosatefibHOCTH
(4 okteTa) (1 okTeT) (2-120 okteT)
(4 okTeta) (4 okTeTa)

PucyHok 28 — Mpumep 3anucn FSCP 1/1 ¢ noguHAEeKCOM

CRC 32 Bbluncnsetcsa u3 BupTyanbHoro PDU 6e3onacHocTn un cpaBHuBaeTcs ¢ CRC 32 B NpUHSATbIX
AaHHbIX. Ecnn CRC He coBnagatoT, TO YCTPOWCTBO AO/DKHO OTK/NOHUTb AaHHble M BEPHYTb HEraTUBHbIA OTBET.

Ecnn Bce npoBepkyn npoinfeHbl, TO YyCTPOWCTBO BbINOMHAET 3anpoc Ha 3anucb. MO3UTUBHBLIA UNM Hera-
TUBHbIV OTBET BO3BpalLaeTcsa C NOMOLWbI 0co60ro 6/710Kka, B KOTOPbLIA BeAeTCA 3anuch.

MO3UTUBHBIA NN HeraTWBHBIA OTBET Ha 3anucb o6nagaeT Takum xe hopmMaToM, Kak U 1 OTBET Ha 3anuchb
OT (PYHKUMOHaNbHOTO 6/510Kka, He CBA3aHHOro ¢ 6e30MacHOCTbLIO.

MawwnHa cocTossHUn gna o06paboTkM 3anuceli nokasaHa B Tabnuuye 13, Ha pucyHke 29 n B Tabnuuye 14.

Ta6bnunua 13 — CocTtosHus cepepa FSCP 1/1 Bo Bpemsi onepauuii 3anucu
CocTosiHve OnvcaHve
He coeguHeH He ycTaHOB/IEHO HUKAKOro COefVHEHUSA

CoepunHeH CoepyiHeHNe YCTaHOBIEHO

PucyHok 29 — [lnarpamma nepexoga cocTossHuin ansa cepsepa FSCP 1/1 Bo Bpemsi onepauuii 3anucu

Ta6nunua 14 — lMpuHaTble nepexogbl ansa cepsepa FSCP 1/1 Bo Bpems onepauuii 3anucu

# Texyuiee [elictBrie cobbITVSA 1 yCNOBUA Crepyiouiee
COCTOsHVEe COCTOsHVE
R1 He coeguHeH  RcvMsgO = "Connection Request valid response” CoefaunHeH
Set LRSN =0
R2 He coeguHeH  RcvMsg() = "/llob6oe coobuieHune (He connection request valid response)” To xe camoe
R3 CoegunHeH RcvMsg() = "Abort.ind" He coegnHeH
nnn

RcvMsgO = "Abort.req"OR
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OKOHYaHMe Tabnuubl 14

Tel o Crepytolee
# cocg):ﬁ?e [JelictBrie cobbITUA 1 yCNoBUA COC%HI—LIII-/"IEG
R4 CoefnHeH 3anpoc Valid Write CoefnHeH
n
06BbEKT KaHasia 6e30NacHOCTU NPUCYTCTBYET
7
CRC 32 is OK
7
Homep nocneposatensHoctn OK
n
Huikakne 3anpocbl FMS He oXuaaloT BbINOSHEHNUS
Mpupactuts LRSN
OTBETUTb C MOMOLLbIO MPOTOKOA YPOBHSA KOMMYHUKaLWA,
CBA3aHHOro ¢ 6e30MacHOCTbI0
R5 CoepfunHeH [aHHble 1 He vaeHTU4YHbI JaHHbIM 2 CoefvnHeH
nnn
OTCyTCTBYET 06BbEKT KaHania 6e30nacHoCTu
nn
CRC 32 not OK
nn
HepencTenTenbHbIM 3anpoc Ha 3anucb
BepHyTb HeraTuBHbIA OTBET
R6 CoefunHeH JelicTBUTENbHbIA 3anpoc Ha 3anucb CoepguHeH
7
npucyTCcTBYeT 06bEeKT KaHas1a 6e3onacHoOCTU
7
Homep nocneposatensHoctn OK
n

[pyrve 3anpocbl FMS oxuaatoT BbINOHEHUSA
BepHyTb HeraTuBHbIi OTBET

7.2.3.4 3anucu gnsa ob6bekTa KaHana 6e3onacHocTun

3anucn B 06beKT KaHasla 6e30NacHOCTU LOJDKHbI BbIMOJIHATLCSA B COOTBETCTBUM C pPaclIMPEHHbIM MpPo-
TOKOJIOM, KaK YCTAHOB/IEHO HWXe. 3anpoc Ha 3anucb JaHHbIX B (pyHKUMOHaNbHble 6/10kM 6e3onacHocTu byaer
cnepfoBaTb paclwMpeHHoMyY npoTokony. KnmeHTt gonmkeH Bbluncante CRC 32 no uHpekcy o6bekta kaHana 6es-
0nacHOCTM M AaHHbIM 06bekTa KaHana, UMEeHHO B Takoli nocnefoBaTelbHOCTU.

FMS npepocTtaBnsieT uHgekc o6bekTa, KOTOpbI 3anncbiBaoT. Ecnm 3anmcbh ocywecTBasetca Ans yHk-
LMoHanbHoro 6s10ka 6e3onacHoOCTW, YCTPOWCTBO AO/MHKHO NMPOBEPATb, OThopMaTMpoBaHa v 3anucb B COOT-
BETCTBUW C pacliMpeHHbIM cofepxaHnem PDU, kak nokasaHo Ha pucyHke 30. jpyrumu cnosamu, yCTPOMNCTBO
nposepsieT, MAeHTUYHbl N1 JaHHble 1 JaHHbiM 2. B cnyyae ngeHTUYHOCTM YCTPOMCTBO onpegenset, obnagaeT
M naket geicTBuTeNbHbIM gob6aBneHHbiM CRC 32. B cnyvyae HEMAEHTUYHOCTU faHHble OTK/IOHAKTCA U BO3-
BpauaeTca HeraTuBHbli oTBeT. CRC 32 BbluncnseTcs No uHAekcy obbekTta KaHana 6e30MacHOCTU U AaHHbIM
o6bekTa kaHana 6e30nNacHOCTM, MMEHHO B Takoil mocnepoBaTenibHOCTU. Ecnu BblumcneHHblli CRC He co-
oTBETCTBYeT nonyvyeHHoMy CRC, To ycTpoiCTBO [OJ/IXKHO OTK/IOHUTb 3anuWCb U BEPHYTb HEraTUBHbI/A OTBET.
YCTpoiiCTBO He A0/DKHO NoAAepXuBaTh 3anncb MO NoAUHAEKCY B 06beKT kaHana 6esonacHocTtn. Ecnm yctpoi-
CTBO nosiyyaeTt 3anncb NO MOAUHAEKCY, TO eMy HEO6X0AMMO OTKAOHUTb 3aMpocC M BEPHYTb HEraTuMBHbIN OTBET.

AaHHble 1 [aHHble 2

[laHHble 06bekTa kaHana 6e3onacHocTu CRC 32 [JaHHble o6bekTa KaHana 6e3onacHoCTu CRC32

PucyHok 30 — PDU 6e3onacHOCTH, NokasblBalowwmii ay6ampoBaHue gaHHbix n CRC

3aTeM ycTpoOiicTBO onpegenseT, NpaBUbHO N 0TYOpMaTUpoBaH 06bLEKT KaHana 6e3onacHocTu. Ecnu
3TO He Tak, TO YCTPOCTBO AO/KHO OTKMOHWUTbL 3anNUCb W BEPHYTb HEraTUBHbLIN OTBET.
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OGbekT 6e30nacHOCTH A0MKeH ObiTh 3anncaH TONMbKO Koraa 6rnok pecypcos HeucnpaseH (OOS). Ecnu
GnoK pecypcoB He HaxoaUTcA B COCTOAHMN OOS, yCTPONCTBO AOMKHO OTKIMOHUTb 3aM1Cb U BEPHYTb HEraTuB-
HbI1 OTBET.

Ecnu BCe npoBepku NpongeHbl, YCTPOMCTBO BbIMOSHAET 3anpoc Ha 3anucb U BO3BpaLLaeT No3UTUBHLIN
OTBET.

[03NTUBHBLIA UNN HEraTUBHLIA OTBET HAa 3anuMCb MMEET TakoW >ke dopmMart, Kak U OTBET Ha 3anucb OT
YHKLMOHANLHOIO 6roka, He CBA3aHHOTo ¢ 6€30MacHOCTbIO.

UTto KacaeTcs ynpaeneHusa COEAUHEHNEM, YCMELLHOE BHECEHME 3anucu B 00BbEKT kaHana 6e30nacHoCTu
[JOIMKHO BbI3bIBATb TAKOE XE NOBEAEHUE, KaK U 3anuCb B 0OBLEKTLI KAHANA, HE CBA3AHHLIE C 6€30MacCHOCTLIO.
B AononHeHune K 9TOMy ycnewuHas 3anucb 40SmkHa nepesanyCctuTb (YCTaHOBUTL 3Ha4YeHue 0) CHeTYMK Homepa
nocrneaoBarenbHOCTU, CBA3AHHOTO C KMIOYOM COEAMHEHUSA, KOTOPbIA 3anucbiBaeTCs.

YCTPONCTBO AOMKHO XpaHuTb CRC B CBOEN HecTuparLencsa npu nepeboax NnuTaHna NamaTu Kak 4acTtb
obvekTa kaHana 6esonacHocTu. Mpeanonaraercs, 4TO YCTPOWCTBO ByAeT NeEpUoanYeckn u cpasy xe nocne
3anycka npoBepsATh LIENOCTHOCTL BCEX CBOUX CKOH(DUTYPUPOBAHHbLIX OOLEKTOB KaHana B COOTBETCTBUM C Tpe-
6oeaHuamMun MOK 61508. Ecnu nonHoTa He npoLuna npoBEpPKY, YCTPOWCTBO AOMKHO YCTAHOBUTL Brok pecyp-
coB B cocTtosiHne OOS.

7.2.4 CUHXPOHU3ALUA BPEMEHU

Bpemsa (Bpems kaHana gaHHbix, DL-BpeMsA) CUHXPOHU3UPYETCH YEPHBbIM KaHaNoOM. YCTPONCTBO KOHTPO-
NSt CUHXPOHU3aLMM BPEMEHWN KOMMYHUKaLMOHHOIO YPOBHSA 6€30MaCHOCTM AOMKHO KOHTPONMpPOBaTh, pabotaeT
N CUHXPOHU3aLMSA BPEMEHWU YEPHOrO KaHana unu HeT. KOMMYHUKaLMOHHbIN YypOBEHb 6€30NaCHOCTU JOMKEH
06nagath cneunanbHbIM annapaTHbIM TaiiMepoM Ha KpUCTare C TOYHOCTbIO XoTA 66l B 104 1 paspeLueHnem
MUHUMYM 100 MKC.

a) YCTPONCTBO KOHTPONS CMHXPOHWU3ALUUWM BPEMEHU KOMMYHUKALIMOHHOTO YPOBHA 6€30NaCHOCTH BbIMNOI-
HAETCA nocne Toro, Kak YepHbli kaHan obpabotaet npuHATein PDU pacnpegeneHusa spemedn. OHO 4OMKHO
onpeaenuTb, NPEBbLILLAET U AONYCTUMOE 3HAYEHUE CABUTM MEXAY BPEMEHEM YEepPHOro KaHana u BPeMEHEM
KOMMYHWKALMOHHOTO YPOBHSA 6€30MacHOCTU. B NpuBEAEHHbIX HUKE BLIYUCMIEHUSAX AHITOA3bIMHbIE HA3BAHUSA
o603HaualT cneaytoLlee:

Allowable drift — gonyctumbln caur;

Actual drift — gencTBuTenbHbIN CABUT;

Total Error — cymmapHas oLumoka;

Time Sync Error — owmbka CMHXPOHU3aLMN BPEMEHM.

Allowable drift = (TLCTD,, — TLCTD,,_;) x SF_SYNC_DRIFT) / (60 x 32 000).

MpumevyaHus
1 MapameTp (60 x 32 000) BbipaxaeTca B (1/32 MC)/MUH.
2 [NopsA0K BbIYMCIIEHUSA BaXEH AN TOYHOCTW BbIYUCTIEHWIA.

Actual drift = (TTD, —TTD,,4) - (TLCTD,, —TLCTD,, _,).
Total Error = Total Error + Actual drift.
if [Total Error] > (Allowable Drift + SIF_SYNC_JITTER)
Time Sync Error=1
else
Time Sync Error = 0.
B cneaylowmx ypaBHEHUSIX yYUTLIBAETCA AONYCTUMbIR Apend B CyMMapHON oLnbKe.
if (| Total Error| > Allowable Drift) then
if (Total Error > 0) then
// Total Error nonoxurensHa
// BblMeCTb AONYCTUMBIA CABUT U3 CyMMAaPHO OLLMOKM
Total Error = Total Error — Allowable Drift
else
/I o6aBUTL 4ONYCTUMBIWA CABMUI K CyMMapHOW omnbke
Total Error = Total Error + Allowable Drift
else
/I Bennunna Total Error meHbLue, yem Allowable Drift
Total Error = 0,
rae TLCTD, — BpemMsl 4acoB KOMMYHUKALMOHHOTO ypOBHSI GesonacHocTu nocne obpabotku Tekyuiero TD
(pacnpeaeneHuns BpemMeHn);
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TLCTD,,., — BpeMs 4acoB KOMMYHNKALIMOHHOTO YPOBHA Ge3onacHoCTM nocre 06paboTku npeabiayLLero
TD;
SIF_SYNC_D — napametp, onpeaenatowmin 40nyCcTUMYIO MHTEHCUBHOCTb Apenda.

MpumevyaHus

1 SIF_SYNC_DRIFT uamepsetcs B (1/32 MC)/MUH.

2 JonycTumbli gnanasoH anda SIF_SYNC_DRIFT — ato 100-1000.

3 3HaveHnue anst SIF_SYNC_DRIFT no ymon4aHuto pasHo 384. SIF_SYNC_JITTER — sTo napameTp, onpefens-
FOLLMIA [OMYCTUMOE ApoXaHhe UMNYNbCOB CUHXPOHU3aLMH.

4 SIF_SYNC_JITTER wu3amepsietcs B 1/32 ms.

5 3HayeHue SIF_SYNC_JITTER no ymondaHuto pasHo 160.

6 JonycTumeblii gnanasox ans SIF_SYNC_JITTER —aTo 0-320;

TTD,, —a10 DL — Bpema nocne oGpaboTku Tekywero TD;

TTD,,.4 _3T0 DL — Bpems nocne o6paboTku npeapsiayLero TD;

Total Error — 9T0 cyMMapHas HakonneHHas owmnbka B 1/32 mc, coaepxalyascsi B 32-6MTHOM 3Ha4YeHun
CO 3HAKOM;

Time Sync Error — 3710 donar, ykasbiBatoLuii Ha OLLMOKY CUHXPOHU3aLNUU BPEMEHMN.

b) Ecnu Time Sync Error paBHa 1, TO yCTPOMUCTBO KOHTPONS AOIMKHO yCTaHOBUTL AnsA 6uta BLK_CHN_
SYNC_ERR, napametpa BLK_CHN_ERROR B 6noke pecypcos, 3Ha4yeHue TRUE; B npoTUBHOM crniyvae donar
[OMmKeH UMeTb 3Ha4yeHue FALSE.

¢) Ecnu vepHbIii kKaHan He nony4vaet geicteuTenbHbln TD yepes 6 nocnegosaTernbHbIX NEPUOAOB pac-
npeaeneHus BpeMeHM, TO YCTPOMCTBO KOHTPONS AOMKHO ycTaHoBUTbL aAnst outa BLK_CHN_SYNC_ERR, na-
pametpa BLK_CHN_ERROR B 6noke pecypcos, 3HayeHne TRUE.

d) Ecnu BLK_CHN_SYNC_ERR umeert 3Ha4eHne TRUE, T0 AomkHO noTpeboBaTbCsi yCTPONCTBO KOH-
TPONs CUHXPOHU3ALMMW BPEMEHW, YTOObI YEPHbIA KaHan NPeAnpPUHAN CUHXPOHM3ALMIO BPEMEHH, T. €. AOIDKEH
nepuoanyecku (04uH pas B kaxaom nepuoge TD) oTnpaBnsATb KOMaHAy YepHOMY kaHany ornpasutb CT no-
CnefoBaTenbLHOCTHU.

e) Korga 3anucaH CLR_FAULT_STATE 6noka pecypcos, T0 npumutus DL_RESET gomkeH ObiTb OT-
npasfneH Ha ypoBeHb KaHana gaHHblx, ecnu BLK_CHN_SYNC_ERR unmeet sHayeHue TRUE.

7.2.5 3anyck ycTpouncTBa

Bnok pecypcoB KOMMYHUKALMOHHOIO YpOBHSA 6€30MaCHOCTM A0MMKEH HaxoauTbea B pexximme OOS ao tex
nop, Noka He GyaeT BbINOMHEHO CreayoLlee:

a) YCTpOWCTBO HaxXoAWTCsl B CMUCKE AENCTBYIOWMX Y3NOB (YCTpOWCTBO sABnserca nubo LAS, nubo
YCTPOICTBO NPUHANO AECTBUTENBHYIO nocneaoBarensHOCcTL PDU PN/PR/AkTusauums).

b) DL ans yepHoro kaHana. Bpems siBnserca 4onyCcTUMbIM. YCTPOWUCTBO ABNAETCA NNaHUPOBLUMKOM LAS
UNK Xe yCTPONCTBO 0GHOBUIO BPEMS!, OCHOBLIBAsICb Ha AencteutensHom TD n PDU 6nokax RR.

7.3 CpeacTBO KOMMYHUKaLMIA

7.3.1 O6uwue nonoxeHus

CpeacrBo koMmyHukaumm u SMK ansiorcs 4acTaAMM YepHOro kaHana, KoTopble CyLLIECTBYIOT B YCTPOW-
CTBE, NO3TOMY OT HMX He TpebyeTca paboTa B cpeae ¢ YIMB.

B cpeacTBO KOMMYHUKALMIn HE BHECEHO HUKAKUX N3MEHEHUMN.

7.3.2 YnpaBneHue ceTblo

YnpaBneHue CeTblO ABMAETCA YacTbio YepHOro kaHana. He Tpebyetca HUKaKnx U3MEHEHUM.

7.3.3 FMS

FMS siBnsieTcsa 4acTbio YepHOro kaHana. He Tpebyercs HUKaKuX M3MEHEHWNA.

7.3.4 Crex H1

Ctek H1 siBnsieTcs 4acTbio YEPHOTo KaHana. He TpebyeTca HUKAKuX U3MEHEHUIA.

8 YnpaBneHune KOMMYHUKaLMUOHHbLIM YPOBHEM 6e30MnacHOCTH

8.1 O630p

SMK He siBnsieTcs NPOBEPEHHBIM U ABAETCA YacTblo YepHOro kaHana. Takum obpaszom, SMK He gosmx-
HO BbINONHATLCA B cpeae YIB. Ana no6oro nokanbHoro B3aumoaencreus mexay SMK un npuknagHbiM npo-
ueccom TpebyloTcsi NMpoBEpKU, onpeaenseMble NPOM3BOAUTENEM, KOTOPbIE COOTBETCTBYIOT TpeGoBaHMAM
M3K 61508.
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YCTaHOBUTL aapec BO3MOXHO TOMbKO KOrga Brok pecypcoB YyCTPOMCTBA YCTAHOBIEH B PEXMM, NMO3BOSSI-
oM 3anuck. Korga agpec MeHseTes, To 00bekThbl kaHana yaansiTtes. AApec U Ter yCTpoucTesa MoryT ObiTb
3anucaHbl TONbKO KOrda pecypc HaxX0AUTCS B PEXUME HEUMCNPABHOCTU.

8.2 KommyHukauumn SMK

SMK sBnsieTcst 4yacTbio YepHOro kaHana, u ero KOMMYHUKaLumn ¢ NpUKagHbIM YPOBHEM HE NPOBEPEHDI.
KommyHukauum mexay SMK v npuknagHeiM npoLeccoM OCYLLIECTBNATCA Yepesd NoKanbHbli UHTepdeinc, u
BepudmrKaLMmn BLINONHAIOTCS BHYTPU C NOMOLLLIO CPEACTB, ONPeAeneHHbIX NPOU3BoOAUTENEM.

8.3 Yenyru FMS

SMIB siBnsieTCA 4acTblo YepHOro kaHana, Ho 06MeHuBaeTca MHopMaumelt ¢ NPUKNaaHbIM NPOLIECCOM
nocpeactsoM SMK u yepe3 nokarnbHbIn uHTEpdeiic. AuarHocTuieckne cpeacTsa, onpeaesneHHble Npon3so-
auteneM, A0MKHbI BepudULMPOBaTh STOT NOKanbHbIA HTEpdenc. BHyTpeHHne coou moryTt obpabartbiBaTbcs
C NOMOLLbIO ONpeAeneHHbIX NPOU3BOAUTENEM CPEACTB.

8.4 Yenyru SMK

8.4.1 O6Lwme nonoxeHus

Yenyrn SMK aBnsioTcs 4acTbio YEpHOro kaHana v nosTomy He NPOBEpPeHbl. Bepudukauum BeINOMHAOT-
ca BHYTpU Mexay SMK u npuknazHelM NpoLeccoM Yepes nokanbHbii MHTepdeiic. BHyTpeHHue cbou moryt
obpabarbiBaTbCsA C MOMOLLIO ONPEAENEHHbIX NPOM3BOAUTENEM CPEACTB.

Bnok pecypcoB cofepKuT napameTp MakpoLMKna, Tak Kak Ha JaHHble B YEPHOM KaHane Hefb3sa nona-
ratbes.

8.4.2 HasHayeHue agpeca

AZpec siBNsieTcs YacTbio YepHOro kaHana. Coou, noameHsilowme aybnuposaHue agpeca, yrnpasnstorcs
nocpeacTBOM Knioda coeanHeHust. Mpegnonaraercs, YTo yCTpoiiCTBa aBTOMATUYECKU cOpackiBalOT CBOK KOH-
dourypauuio npu U3MEHEHUK aipeca YepHOro kaHana.

8.4.3 CUHXPOHU3ALMA BPEMEHHU

CUWHXPOHM3aLMA BPEMEHU ABNAETCH (PYHKLMER YepHOro kaHana. ®yHKUWMA KOHTPOSS CUHXPOHU3ALMK
BPEMEHW YepHOro KaHana Ha KOMMYHWKALMOHHOM ypOBHE 6e30nacHOCTU AMarHOCTUPYET LIeNOCTHOCTb Me-
XaHu3ma CUHXpoHu3aumm BpeMmenun H1. Paclumpernus npotokona FSCP 1/1, Taiimep ycrapeBaHusa AaHHbIX U
npeaenbHoe 3HaYeHWe HenpepbIBHOTO CHETYMKa ycTapeBaHus ByayT KOCBEHHO ynpaBnsiTb c60AMK, Bbi3BaH-
HbIMM NIOObLIMKU NPOBNEMaMn CUHXPOHU3ALUK.

8.5 KoHdurypaums v 3anyCKk KOMMYHUKALIMOHHOIO YPOBHA 6€30NacHOCTHN

8.5.1 Kondurypauma v sanyck H1

MIB sBnsieTca 4yacTbio YepHOro kaHana. B ee koHurypauuio He BHOCATCS HUKaKue nameHeHusn. FBAP
otnunyaetca (cm. 8.5.2). KoOMMyHUKaUMOHHBIN ypoBEHb 6E30NaCHOCTU KOHUIYPUPYETCA U3 AaHHBLIX B 00bEk-
Tax kaHana u 6rnoke pecypcoB, nepeaaBaembiX BHYTPEHHUMU CPEACTBaMM, OnpeaesieHHbIMU NOCTaBLUMKOM.

8.5.2 FBAP FSCP 1/1

OObekTbl M napameTpbl PYHKUMOHANBLHOTO Oroka MoryT ObiTb CKOH(PMIypMpOBaHbl B COOTBETCTBUU CO
crneundukaumen AP (npuknagHoro npouecca) MyHKLUUMOHaANbLHOro bnoka.

8.5.3 TectupoBaHue

Mocne nameHeHus koHurypauum ycTponcTea He00X0AMMO UCTbITATh U BEPUULMPOBATHL KOPPEKTHYIO

PYHKUMIO.

9 CucremHble TpeboBaHuA

9.1 MHAMKaTOPbl 1 KOMMYTaTOPbI

YCTPOIICTBY He TPeBytoTca HUKaKMe MHAMKATOPbI UM KOMMYTATOPbI.

9.2 YKasaHus no yCTaHOBKe

[ormkHBI NPUMEHATLCA yKa3aHusa no yctaHoBke MOK 61918.

MpumMmeyvyaHune — OnpefenerHHble NonpaBkK K yKasaHUAM No ycTaHoBke Ans MOK 61918 6yayT Takke onpefe-
neHel B MOK 61784-5-1 [13] gna CPF 1.
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9.3 Bpewmsa peakuyun yHKUMM 6e30MacHOCTU

9.3.1 0630p

Bpemsi peakuun hyHKuMM 6€30MacHOCTM — 3TO MakCMmasibHOe BpeMst Mexay cpabaTtbiBaHWEeM JaTuu-
Ka 6e30nacHoOCTM (Hanpumep, KOMMyTatopa, AaTyuka W36bITOYHOro AaBfieHus, TeMnepaTypHOro Aartyvka),
MOAKNIOYEHHOTO K MOJIEBON LUMHE, U AOCTMXKEHMEM COOTBETCTBYIOLLEro 6e30MacHOro COCTOSIHWA C MOMOLLbO
UCMONHUTENbHbIX YCTPOWCTB(a) (Hampumep, pene, knanaHa, NpuBoAa) 3ToW cucTeMbl 6e30MacHOCTV NpY Ha-
munn oWwmnbOoK UM 0TKa30B B kaHase hyHKUMKM 6e3onacHocTu.

3anpoc (Ha BbINOSHEHME) (OYHKLMM 6e30MacHOCTU Bbi3BaH 60 aHaIOroBbIM CUrHA/IOM, Mepecekaro-
UMM NOPOroBOE 3HAYEHUE, WU LUMPOBLIM CUTHA/IOM, N3MEHSIIOLLMM COCTOSIHUE.

Ha pucyHke 31 nokasaH npumep TUMWYHbLIX KOMMNOHEHTOB, M3 KOTOPbIX COCTOUT BPEMS peakumn (yHKLMK
6e30MacHoOCTK.

Bpemsa peakunm oyHKUMU 6€30MacHOCTM

.............. L S N Y Y |
NHanBuayanbHble KOMMNOHEHTbI BPEMEHU peakumn dyHKLMK
6e3onacHocTn

PucyHok 31 — lMpumep KOMMNOHEHTOB BpeMeHu oTBeTa (PyHKUUN 6e30nacHoOCTm

Bpems peakuuun yHKUMM 6€30MacHOCTU — 3TO CyMMa BCeX BPeMeH, MoKa3aHHbIX Ha pucyHke 31.

9.3.2 fatyuk cuctembl 6e3onacHoOCTH

Bpems peakumu gatyvka cuctembl 6e3onacHOCTU OyfeT yka3aHO MOCTaBLUMKOM JaTymka.

9.3.3 ®yHKUMOHaNbHbLI 6510k BBOAA

Bpems peakuun cpyHKumoHanbHoro 6710ka BBofa 6yaeT onpefeneHo B PyKOBOACTBE N0 6e30MmacHoOCTH,
nocTaBfsieMOM C YCTPONCTBOM, BKIOHAOLWMUM (DYHKUMOHaIbHBIA 610K BBOAA.

9.3.4 Bes3onacHas nepepava

Bpemsa 6esonacHoi nepegauv = 2 x (BpeMa Makpoumknia) + ((3HaueHve cyeTynka yctapeBaHus) X (Bpe-
Msi MakpoLmKna)).

9.3.5 Jlornyeckoe pellaruiee ycTpoOMNCTBO

Bpems peakuuu N0rMYeckoro pellarLlero yctpoiictesa 6yeT onpefeneHo B pykOBOACTBe Mo 6e3onac-
HOCTUW A/151 JIOTUYECKOTO peLLatoLLero ycTpoiicTaa.

9.3.6 ®yHKLWOHaNbHbI 610K ANCKPETHOTO BbiBOAA

Bpemsi peakumn OyHKLMOHaNbLHOTO 6/10Ka AUCKPETHOro BbiBOAa OyaeT onpefeneHo B PyKOBOACTBE MO
6e30nacHOCTW, NOCTaBASAEMOM C YCTPONCTBOM, BKIOYAKOWUM (YHKLUMOHANbHbIA 610K ANCKPETHOrO BbIBOAA.

9.3.7 NcnonHuTenbHoe yCTPOMCTBO 6e30MacHOCTH

Bpemsi peakuumn MCNOMHUTENBHOrO YCTPOCTBa 6e30nacHoCTy byaeT npefocTaB/ieHO BMecTe C pykoBoA-
CTBOM N0 6€30MacHOCTW AN UCNOSIHUTE/IbHOTO YCTPOiicTBa 6e30nacHoCTu.

9.4 NNnTenbHOCTb 3anpocos

[/MTenbHOCTb 3anpoca Jo/MKHA ObITb He MEHee ABYX MaKpOLMKIOB, YTOObl rapaHTMpPOBaTh, YTO CUCTe-
Ma KOMMYHUKaLWiA, cBsiZaHHas ¢ PyHKLMOHANIbHOW 6e30MacHOCTbI0, 06HAPYXUT 3TOT 3anpoc.

9.5 OrpaHuyeHusa Ans BblUUCNEHUI XapaKTepUCTUK CUCTEMbI

9.5.1 XapaKTepucTuku CUCTEMBbI
Ha pucyHke 32 nokasaHa Tononorusa cetm FSCP 1/1, onpegeneHHas ans FSCP 1/1. B aToit Tononorum
BCE YCTpOliCTBa BBOAA W BbiBOAA, COEAMHEHbI C IOTMYECKUM peLlatoLM YCTPONCTBOM. YCTPOICTBO BBOAA
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ny6avKyeT CBOM AaHHble AN NOAMMCUMKA TOTMYECKOro pelualollero ycTpoicTea. YCTpoicTBO BbiBoAa NoA-
MUWEeTCA Ha AaHHble, Ony6MKOBaHHbIE NIOTMYECKUM peLlatowMM YCTPOCTBOM.

PucyHok 32 — Mpumep Tononornm cet FSCP /1

9.5.2 YactoTa oTnpaBkn coobLieHni

FSCP 1/1 umeeT hranyeckoe orpaHMYeHNe Ha 3HaYeHWe MakCMMasbHOW YacToTbl My6AMKauum AaHHbIX,
pasHoe 100 coobLieHnaM B cekyHAy. MakcumanbHas yactoTa OTrnpaBku COO6LLeHUI, UCNoNb3yeMas npu Bbl-
YNCNEHNSAX YPOBHSA NOAHOTHI 6e3onacHocTn FSCP 1/1, 6bina paBHa 10 000 cooblieHnam B cekyHAy. Tak Kak
ncnonb3yemasi yactota OTMpaBKM 3HAYUTENIbHO MNPEBbIAeT BO3MOXHYK 4acToTy B cermeHTe HI1, He cylue-
CTBYET HMKAKNX OrpaHMyYeHNn Ha YacTOTy OTNpPaBku COOOLLEHUI B cermeHTe H1.

9.5.3 ¥YpoBeHb ¥YIb

TexHonorusa npotokona FSCP 1/1 cnpoektupoBaHa gna peanusauun dyHkuymii 6esonacHoctn ¢ YMb 3,
N pa3peLleHo ncnosb3oBaHne He 6osee 1 % 3HaveHus PFD ansa Bceli cuctemsbl 6e3onacHoctn (1 % ot 10-7
B PEXMME C BbICOKOW 4acTOTOlM 3ampOCOB WM B pexumMe C HenpepbiBHbIM 3anpocoM). FSCP 1/1 BO3MOXHO
Mcnonb3oBaTh B M3AENNaX, CNPOEKTUPOBaHHbIX ANns YHKUNA 6e3onacHocTM BNoTh A0 YIMB 3, noaxoaawmnx
ONA NOTUYecKnx peluarLmx yCTPOUCTB.

9.5.4 CoBmeweHune yctpoicte FSCP 1/1 n ycTtpoiicte CP 1/1

MpoTtokon FSCP 1/1 6bin CNPOEKTMPOBAaH C pacvyeToM Ha BO3MOXHOCTb coBMeleHus CP 1/1 n FSCP 1/1
B ogHOM cermeHTe H1. YctpoiictBa CP 1/1 He moryT MoBAMsATb Ha 6e3onacHocTb npotokona FSCP 1/1, Ho
ycTpoiictea CP 1/1 moryT noBAnATb Ha rOTOBHOCTb cermeHTa H1. CoBMewaTh ycTpoiictea CP 1/1 n FSCP U1
B OiHOM cermeHTe Hl He pekomeHAayeTcs.

9.5.5 YcTpolicTBa B CErMeHTe

He cyliecTByeT orpaHU4YeHmnin CBEPXTEX, KOTOPbIe Yxe 6bian ycTaHoBAeHbl B CP 1/1 Ha uncno ycTpoicTs
B cermeHTe H1, HanoxeHHbIX NnpoTokosiom FSCP 1/1.

9.5.6 BbluncneHns 4acToTbl OCTATOYHbIX OWNBOK

PesynbTatbl BbIYUCAEHUSA YACTOTbl OCTATOYHbIX OWNOOK, BbINOSHEHHbIE B COOTBETCTBUN C ypaBHEHUEM
(1) M3K 61784-3:2010 n 3Ha4YeHMAMMU, UCMOSb3YEMBIMU AR 3TOr0 BbIYMCNEHUSA, NoKasaHbl B Tabnuue 15.

Tab6nuuya 15— 3HavyeHus, MCNOMb3yeMmble 451 BbIMMCIEHNS YacTOTbl BOSHUKHOBEHWS OCTATOYHOM OLUMGKM

YneHbl ypaBHeHns 3HayeHne FSCP 1/1 YneHbl ypaBHeHUs 3HaueHne FSCP 1/1
Asl (Pe) 1,04 x 10-14 \Y 6 000
Pe 10-2 T 32
Rsl (Pe) 542 x 1Q"20 n ot 32 fo 1024
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Rg, (Pe) BbluncneH ¢ nomoLbto ypasHerus (D.1) MOK 61784-3:2010. Pe3ynbraTtbl NokasaHbl B Tabmu-
ue 16.

Tabnuua 16 — 3HavueHus Rg, (Pe) ANs pasnnqHbIX 3Ha4eHui n

n Rg (Pe) n Rg (Pe)
32 5,42 x 10720 288 4,68 x 10797
64 1,26 x 10729 320 1,09 x 10~106
96 2,94 x 10739 352 2,54 x 10116
128 6,84 x 10749 384 6,99 x 10-127
160 1,59 x 10758 416 3,03 x 10138
192 3,70 x 10768 448 2,59 x 10-150
224 8,63 x 10778 480 551 x 107163
256 2,01 x 10787 512 3,56 x 107176

9.6 O6cnyxuBaHue

Ona FSCP 1/1 He cywecTByeT HUKaKMX onpefiesieHHbIX TpeGoBaHuit no 06CnyXmBaHuio.

9.7 PykoBoacTBO No 6€30NacHOCTH

MpoussoauTens ycTpoiictBa 6e30MacHOCTU [JOMMKEH NPeAOCTaBNsATbL PYKOBOACTBO NO 6e30MacHOCTH,
noaxoasiliee Ans ycrpowcrtsa. PykoBoAacTBO no 6e30nacHOCTU JOMKHO BKMIOMAaTh METOAbI, He0BXoauMble
AN BbIYMCIEHUSI BPEMEHU peakuMu CUCTEMbI, CBSAA3AHHOW C 6Ee30MacHOCTbIO, BKIIOYAIOLLEN YCTPOWCTBO
BesonacHocTy.

10 OueHKa

FSCP 1/1 cam no ce6e He o6pasyeT cuCTeMy, CBsi3aHHYH0 C 6e30MacHOCTbIO, UMK YCTPOUCTBO Besonac-
HocTu. Kpome peructpaummn uiteponepabensHocTu npotokona FSCP 1/1, yCTPOMCTBO, CUCTEMBI, NPOrpaMm-
Hoe obecneyeHne u T. 4. OyayT TaKXe OLEHEHbI C TOYKM 3peHus npumeHumoro YIMB. Monb3oBaTens AOMKEH
YAOCTOBEPUTLCS B TOM, YTO Kaxaoe YCTPOWCTBO Ge30nacHOCTU MoAxoauT Ana peanusauuun yHkumn bes-
onacHoctu B cootBeTcTBumn ¢ M3OK 61508, B gononHeHune K acnektamM NoneBon LUMHbI NONb30BaTeNb JOJMKEH
TaKKe y4ecTb acnekTbl 6esonacHocTn MOK 61508. Ha nponseoauTene nexuT oTBETCTBEHHOCTb 3a pa3paboT-
Ky YCTpOICTBa M UCMOMb30BAHUE NPU STOM TOMBKO Takux MpoLeccoB paspaboTku, KOTOpble COOTBETCTBYIOT
craHpgaptaM 6esonacHoctu (oM. MOK 61508, M3K 61511), a Takke UM A0mkHA BbiTh NONyYeHa OLEHKAa, Bbl-
MOSIHEHHasA HaanexaLlum OpraHom.
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Mpunoxexnune A
(cnpaBouHoe)

HononHutenbHaa uHdopmauua ana npoduneint KOMMYHUKALMNA, YAOBINETBOPAIOWMX TPeOGOBAHUAM
¢pyHKUMOHanbLHOM 6e3onacHocTu, CPF 1

A.1 Bbluncnenue xaw pyHKLUMN

i

/I Vicnonb3oBaHue:

/I cre32eth [infile]

// Beivmcnser Ethernet-CRC32 Ha ocHoBe coaepxaHus daiina [infile]

i

/I Komnunupoeartb:

/I (3TOT UCTOUHUK JOMKEH KOMMUNUPOBATLCA Ha NOGOM koMnunsitope C++)

/I g++ -Wall -0 cre32eth cre32eth.cc #GNU-C++ nog Linux

/I g++ -Wall -mno-cygwin -o crc32eth.exe crc32eth.cc #with cygwin GNU-C++

I

I

// BeluMcneHne CRC MaTemaTuyeckn SBNAETCA OUeHUBaHMEM ocTaTKa NoNMHOMUHANBHOO

/I nenexus, rge NOpoXAatoLnii MHOrOUNEH (MOMMHOM) SBRSIETCA AENUTENEM.

// Ons Ethernet-CRC32 nopoxaatowmit MHorovneH — 31o Oxedb88320, 6UThI COOTBETCTBYIOT

I/ (f.1.t.r.) koacbdbuumeHTam fuer x*0, x* .. x31, koachuuMeHT AnsA X*32 He ABNSETCH SBHO

1.

/] 3TOT «HeecTeCTBEHHbLIAY Nopsaaok 6UTOB (HaUMeHee 3Havalmil 6uT cnesa) Takke

/I npumeHsieTca K NtoboMy eguHUYHOMY OKTeTy Bnoka BBoAA AaHHLIX U K pesyrnsraTty

/] NONMMHOMMWHaNBHOTO AEereHus.

i

#include <iostream>

#include <iomanip>

#include <fstream>

i

const unsigned long maCRC32Ether[256] = {
// Tabnuua ans nopoxgatoero MHorouneHa Oxedb88320
0x00000000, 0x77073096, Oxee0e612¢c, 0x990951ba,
0x076dc419, 0x706af48f, 0xe963a535, 0x9e6495a3,
0x0edb8832, 0x79dcb8a4, 0xe0d5e91e, 0x97d2d988,
0x09b64c2b, 0x7eb17cbd, 0xe7b82d07, 0x90bf1d91,
0x1db71064, 0x6ab020f2, 0xf3b97148, 0x84bed1de,
Ox1adad47d, Ox6dddedeb, 0xf4d4b551, 0x83d385¢7,
0x136c9856, 0x646ba8c0, 0xfd62f97a, 0x8ab5¢c9ec,
0x14015c4f, 0x63066cd9, 0xfa0f3d63, 0x8d080df5,
0x3b6e20c8, 0x4c69105e, 0xd56041e4, 0xa2677172,
0x3c03e4d1, 0x4b04d447, 0xd20d85fd, Oxa50ab56b,
0x35bb5a8fa, 0x42b2986¢, Oxdbbbc9d6, Oxacbcefo40,
0x32d86ce3, 0x45df5¢75, OxdcdB0dcf, Oxabd13d59,
0x26d930ac, 0x51de003a, 0xc8d75180, Oxbfd061186,
0x21b4f4b5, 0x56b3c423, Oxcfba9599, Oxb8bda50f,
0x2802b89e, 0x5f058808, 0xc60cd9b2, Oxb10be924,
0x2f6f7c87, 0x58684c11, Oxc1611dab, 0xb6662d3d,
0x76dc4190, 0x01db7108, 0x98d220bc, Oxefd5102a,
0x71b18589, 0x06b6b51f, Ox9fbfedas, O0xe8b8d433,
0x7807c9a2, 0x0f00f934, 0x9609a88e, Oxe10e9818,
0x7f6a0dbb, 0x086d3d2d, 0x91646¢97, 0xe6635¢01,
0x6b6b51f4, 0x1c6c6162, 0x856530d8, 0xf262004e,
0x6c0695ed, 0x1b01a57b, 0x8208f4c1, 0xf50fc457,
0x65b0d9cB, 0x12b7e950, 0x8bbeb8ea, Oxfch9887¢,
0x62dd1ddf, 0x15da2d49, 0x8cd37cf3, Oxfbd44c65,
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0x4db26158, 0x3ab551ce, 0xa3bc0074, O0xd4bb30e2,
Ox4adfa541, 0x3dd895d7, Oxadd1c46d, Oxd3d6f4fb,
0x4369e96a, 0x346ed9fc, Oxad678846, Oxda60b8d0,
0x44042d73, 0x33031de5, Oxaaladc5f, Oxdd0d7cc9,
0x5005713c, 0x270241aa, OxbeOb1010, 0xc90c2086,
0x5768b525, 0x206f85b3, 0xb966d409, Oxceb1e49f,
Ox5edefa0e, 0x29d9c998, 0xb0d09822, Oxc7d7a8b4,
0x59b33d17, 0x2eb40d81, Oxb7bd5c3b, OxcObabcead,
Oxedb88320, 0xQabfh3b6, 0x03b6e20c, 0x74b1d29a,
Oxead54739, 0x9dd277af, 0x04db2615, 0x73dc1683,
0xe3630b12, 0x94643b84, 0x0d6d6a3e, Ox7aba5aa8,
Oxe40ecfOb, 0x9309ff9d, Ox0a00ae27, 0x7d079eb1,
0xf00f9344, 0x8708a3d2, Ox1e01f268, 0x6906¢2fe,
0xf762575d, 0x806567¢cb, 0x196¢3671, 0x6e6b06e7,
Oxfed41b76, 0x89d32be0, Ox10da7a5a, Ox67dd4acc,
0xf9b9dfef, Ox8ebeeff9, Ox17b7be43, 0x60b08ed5,
Oxd6d6a3e8, Oxa1d1937e, 0x38d8c2c4, Ox4fdff252,
Oxd1bb871, Oxabbc5767, 0x3fb506dd, 0x48b2364b,
0xd80d2bda, Oxaf0a1b4c, 0x36034af6, 0x41047a60,
0xdf60efc3, 0xa867df55, O0x316e8eef, 0x4669be79,
OxcbB61b38c, Oxbc66831a, 0x256fd2a0, 0x5268e236,
Oxcc0c7795, Oxbb0b4703, 0x220216b9, 0x5505262f,
Oxc5ba3bbe, O0xb2bd0b28, 0x2bb45a92, 0x5ch36a04,
Oxc2d7ffa7, Oxb5d0cf31, O0x2cd99e8b, Ox5bdeae1d,
0x9b64c2b0, Oxec63f226, 0x756aa39c, 0x026d930a,
0x9c0906a9, Oxeb0e363f, 0x72076785, 0x05005713,
0x95bf4a82, Oxe2b87a14, 0x7bb12bae, 0x0cb61b38,
0x92d28e9b, Oxe5d5beld, Ox7cdcefb7, OxObdbdf21,
0x86d3d2d4, Oxf1d4e242, 0x68ddb3f8, Ox1fda836e,
0x81be16cd, O0xfBb9265b, 0x6fb077e1, 0x18b74777,
0x88085ae6, 0xff0f6a70, 0x66063bca, 0x11010b5c,
0x81659eff, Oxf862ae69, 0x616bffd3, Ox166¢cf45,
0xa00ae278, Oxd70dd2ee, 0x4e048354, 0x3903b3c2,
0xa7672661, 0xd06016f7, 0x4969474d, Ox3e6e77db,
Oxaed16a4a, Oxd9d65adc, 0x40df0b66, 0x37d83bf0,
Oxa9bcae53, Oxdebb9ec5, 0x47b2¢f7f, Ox30b5ffe9,
Oxbdbdf21c, Oxcabac28a, 0x53b39330, 0x24b4a3ab,
Oxbad03605, Oxcdd70693, 0x54de5729, 0x23d967bf,
0xb3667a2e, Oxc4614ab8, 0x5d681b02, 0x2a6f2b94,
0xb40bbe37, 0xc30c8eal, O0x5a05df1b, 0x2d02ef8d

3
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/1 GetCRC32Ether() BoiumncnseT CRC ans 6noka faHHbIX, pacnonoXeHHOro no agpecy

// [pStart] paamepom B [len] okTeT. GetCRC32Ether() paboTaeT ¢ npupatleHuem, rae
// pesynesrat nocnefHen YacTu BbINOMHAET ponbk [NpeABapuUTENLHO YCTAHOBMEHHOTO]
/] 3HaveHns Anda nocnegytowel YacTu. lns nepBoii YacTu 0MKHO UCMONb3oBaTbLCSA

// npepBapuTenbHO ycTaHoBNEHHoe 3HayeHue, paBHoe Oxffffffff (FCRC32ETHER_PRESET).
/] GetCRC32Ether() peanusyeT BblcokoaddeKTUBHLIA Tabnu4HbIA MeToR ANSA BbIMUCNEHUS

/I CRC.
enum {CRC32ETHER_PRESET= Oxffffffff};
unsigned long GetCRC32Ether(const void* pStart,
size_tlen,
unsigned long preset) {
size_t bytecount;
unsigned char * buf= (unsigned char *) pStart;
unsigned long crcword= preset;

for (bytecount= len; (bytecount > 0); bytecount—, buf++) {

— 62 —61784-3-1 W IEC:2010(E)

creword= maCRC32Ether](creword * *buf) & 0x0ff] » ( creword >> 8L );

}

return crcword,

b2
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1/
enum {BUFSIZE= 1024}, //Groesse des Read-Buffers

int main(int argc, char * argv(]) {
if (arge 1= 2) {
std::cerr << "Usage:" << std::end|;
std::cerr << " " << argv[0] << " infile" << std::endl;
return 2;
}
std::ifstream infile;
infile.open(argv[1], std::ios_base::in | std::ios_base: binary);
if (linfile) {
std::cerr << "ERR: unable to open file " << argv[1] << std::endl;
exit(1);

char buf{BUFSIZE]; //6ydep-cunTbiBaHnA
size_t totalCount= 0; //Laenge B GaiiTax
unsigned long sig= CRC32ETHER_PRESET; //MpeaBapuTensHoe 3Ha4YeHue signatur
while (infile) {
infile.read(&buf[0], BUFSIZE),
size_t portionCount= infile.gcount();
totalCount+= portionCount;
sig= GetCRC32Ether(&buf[0], portionCount, sig);

if (linfile.eof()) {
std::cerr << "ERR: owwm6Bka YTeHus danna" << argv[1] << std::endl;
exit(1);

infile.close();

std::cout << argv[0] << ": 6aiiThl, cuuTaHHble U3 daiina " << argv[1] << " << totalCount << std::endl;

std::cout << argv[0] <<": CRC: 0x" << std::hex << std::setw(8) << std::setfill(‘0’) << sig << std::endl;
return 0;

}

A.2 Ycnosus c6oeB, Bo3HMKalOWMe 3a npeenamm yHKUUOHanbHoro 6noka BbiBoAa

Korpa cpefcTea AMarHocTMpoOBaHUS Ha YCTPOIACTBE BbIBOAA 0BGHapYXUBaloT nonesoii c6oi, BOZHUKaKOWMIA 3a npe-
Aenamu ¢yHKUMOHanbHoro 6roka BelIBoga UnNW 3a npejenaMu camoro yCTpoicTsea, HanpuMep B NOACOeANHEHHOM Ucnon-
HUTENbLHOM YCTPOIACTBE, TO NpefnpuHUMaemMoe AeiicTue onpeaenieHo He B PyHKLWOHANbHOM Grioke BeIBOAa, a ckopee
B Gnoke npeobpasoBartens Unu B annapaTHbX cpeactBax. Mpu cboe ycTpoilcTBa BLIBOA NEpexoauT B 06ecToveHHoe
COCTOsIHME TaK, Kak ecriu 6bl G0 OTKNIOYEHO NUTaHWe Y caMoro yCTpoiicTBa. HekoTopble YCTpOACTBa BbIBOia MOTYT 1C-
nonb3oBaTh pe3epBHOE NMUTAHWE AN UCNOMHUTENBHOMO YCTPOMCTBA, U €CNKU 3Ta BO3MOXHOCTL YTpadeHa, To husnyeckoe
YCTPOWCTBO BLIBOAA NEpPeXoauT B 06eCToMeHHOe cocTosiHNe. Tak Kak aTu c6ou NpomcxoasT BHE hyHKLUUOHaNbLHOro 6rioka
BbIBOAA, TO KOH(pUrypauusa coctosiHuA ¢60a He npuMeHuma. B Tabnuue A.1 npeacTasneHo Takoe nosefeHue.

OTka3s ycTpolCTBa Bcerga 3aBepluaeTcs 3adpUKCMpOBaHHBIM BLIBOAOM, KOTOPbIA Morb3oBatenio notpebyerca
nepesanycTuTb.

Tabnuya A.1— Ycnosusa cbos, Bo3HMKatoWMe 3a npegenamu ¢pyHKUMoHaneHoro 6rnoka BeiBoga

Ycnosue Mpumep KommeHTapun
[NoneBsoi OTKa3 npu UcnbITaHWM knanaHa npu He- | [MarHocTuyeckue cpeacTBa M AeicTBUS, onpeferneHHbe
c6oit noriHoMm xofe (c6oi knanaHa wnu ucnon- | Gnokom npeobpasosaTtens W anmapaTHLIMK cpejcTBaMU.

HUTENBHOrO yCTpoicTBa), paspeiB 06MoT- | ObpaTHas cBA3b Yepes PyHKUMOHarnbHbIA 6rok BeiBOAa
KU UNKU KOPOTKOe 3aMblKaHWe B conieHounae

Otka3 MoTeps MOCTynneHWs Bo3gyxa, NUTaHusA | [eiicTBue, onpefeneHHOe annapaTHeIMW CPefcTBaMy.
pe3epBHOro Ha LUWHe UnK ruapaBnuyeckoro faereHus | OBpaTHas cBA3b Yepes PyHKUMOHaNbHLIA 6ok BLIBOAA
nuUTaHWs

OTKas MnTaHWe WWHLI NN He3aBUCUMBIA UcTod- | [delicTBre, onpefeneHHoe annapaTHEIMU CpefcTBaMm
ycTpoiicTBa HUK NUTaHWSA yTpadeHbl
nuTaHns
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Ycnosue Mpumep KommeHTapuii
OTtkas KOHTporb  CTOpOXeBbIM  YCTpoWcTBOM | [elcTBUE, onpefeneHHoe annapaTHelMU CpecTBaMu
yCcTponcTBa c60eB NamsaT UnNn paboTbl LEHTParnsHoro
npoueccopa
Tanmep Cb6oit BbinonHeHus 6Grnoka BbiBoga wnu | JuarHocTudeckue cpeacTBa U AelCTBUSA, onpefeneHHble
ycTapeBaHusa | nnaHWpoBaHus Griokom npeobpasoBaTens U annapaTHbLIMWU CPpeACTBaMU.
OaHHbIX ObpaTHas cBA3b Yepe3s PyHKUMOHamNbHLIA Orok BiBoAa
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Mpunoxexuune B
(cnpaBouHoe)

Mudopmauma ana oueHkn npodunert KOMMyHUKaLUM,
yaoBNeTBOPAIOWMUX TpedboBaHMAM PYHKLMOHANbLHONU 6e3onacHocTu, CPF 1

WHdopMaLma o TecToBLIX NabopaTopusix, KOTOpble UCTBITHIBAKOT U NOATBEPXAaloT COOTBETCTBUE peanusyoLmx
FSCP 1/1 nagenwii ctaHgapty MOK 61784-3-1, MoXeT ObITb NofnyyYeHa B HauuoHarnbHbIX komuTetax M3K unu B cnepyto-

LLIUX OopraHu3auuax:

Fieldbus Foundation

9005 Mountain Ridge Drive
Bowie Bldg - Suite 200
Austin, TX 78759-5316
USA

TenedhoH: +1 512 794 8890
Qake: +1 512 794 8893
E-mail: info@fieldbus.org
URL:http://www.fieldbus.org
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MpunoxeHue AA
(cnpaBouHoe)

CBegeHus 0 COOTBETCTBUU CCbUTOYHbIX MEXAYHAPOAHBLIX CTAaHAAPTOB HALMOHANBbHBLIM CTaHAAPTaM

Tabnuya OAA1

O6o3HaueHne cCbINOYHOro CteneHb

MeXyHAPORHOTO CTaHAapTa | cooTBeTCTEMA O603HaueHne N HaMMeHoBaHWe COOTBETCTBYHOLLEro HaLMOHaNbHOro cTaHaapTa

IEC 61131-2 IDT FOCT IEC 61131-2—2012 «KoHTponepkl nporpammupyemele. Yactb 2.
TpeboBaHusA kK 060pyA0BaHNIO M UCTIBITAHUS»

IEC 61158-2 IDT

IEC 61158-3-1 — *

IEC 61158-4-1 — *

IEC 611568-5-5 — *

IEC 61158-5-9 — *

IEC 61158-6-5 — *

IEC 61158-6-9 — *

IEC 61508 (Bce yacTth) IDT rOCT P M3K 61508—2012 (Bce ydactu) «PyHKUMOHansHaa Gesonac-
HOCTb CUCTEM SMNEKTPUHECKUX, SNEKTPOHHbLIX, NPOorpaMMnpyemblx anek-
TPOHHbLIX, CBA3AHHbBIX C 6€30MacHOCTLION

IEC 61508-1:2010 IDT FOCT P M3OK 61508-1—2012 «PyHKLMOHarbHas 6e30nacHOCTb CUCTEM
SMNEKTPUHECKMX, ANEKTPOHHBIX, NMPOrpaMMmUpyemblX 3NEKTPOHHLIX, CBS-
3aHHbIX ¢ GesonacHocTbio. YacTb 1. Obuue TpeboBaHusa»

IEC 61508-2:2010 IDT FOCT P M3K 61508-2—2012 «PyHKUMOHanbHaa 6e30nacHoCTb CUCTEM
3NEKTPUUECKUX, AMEKTPOHHBIX, NPOrpaMMUpyeMblX SMEKTPOHHbLIX, CBS-
3aHHbIX ¢ 6esonacHocTbio. YacTb 2. TpeboBaHUA K cucTemam»

IEC 61508-3:2010 IDT FOCT P M3K 61508-3—2012 «dyHKUMOHanbHas 6e30nacHoCTb CUCTEM
3NEKTPUYECKUX, SNEKTPOHHBIX, NMPOrpaMMuUpyemblxX 3MEKTPOHHLIX, CBS-
3aHHbIX ¢ 6e3onacHocTbio. YacTb 3. TpeboBaHWUA K nporpaMMHOMY 06e-
creveHuno»

IEC 61508-4:2010 IDT FOCT P M3K 61508-4—2012 «®yHKLMOHanbHasa 6e30nacHoCTb CUCTEM
3NEKTPUYECKUX, ANEKTPOHHLIX, NMPOrpaMMmUpyemblX 3NEKTPOHHbLIX, CBSI-
3aHHbIX ¢ 6esonacHocTblo. YacTb 2. TpeboBaHua K cuctemam»

IEC 61511 (BCe YacTu) IDT FOCT P M3K 61511-1—2011 «Be3sonacHocTb dyHKUMoHanbHas. Cucre-

Mbl 6e30nacHOCTI NPUBOPHLIE ANS NPOMBILLMEHHBIX MPOLIECCOBY

IEC 617841

*

IEC 61784-3:2010

*

IEC 61918

*

IEC 62280-1

*

ISO/IEC 8802-3

*

OTBETCTBUA CTaHAapTOB!

* COOTBETCTBYHOLUMIA HAUMOHASBHEIN CTaHAapT OTCYTCTBYET. 10 ero yTBepXaeHUs peKOMeHAYeTCs NCMoNb3oBaTh
nepeBoj Ha PYCCKMiA S3bIK JaHHOTO MEXAYHAPOAHOro cTaHfapTa.

MpuMeyaHue — B HacTosALWeli TabnuLe UCNonNb3oBaHO creaytollee yCnoBHoe 0603HaYeHne cTeneHn co-

- IDT — naeHTUYHble cTaHAapTHl.
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