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MNpepgncnoBne

1 MOArOTOBJIEH ®epepanbHbiM rocyfapCTBEHHbLIM aBTOHOMHbLIM Hay4YHbIM yuypexaeHnem «LieH-
TpanbHbIA Hay4YHO-UCCeA0BaTebCKUIA N OMbITHO-KOHCTPYKTOPCKNIA MHCTUTYT POBOTOTEXHUKMA M TEXHUYECKOW
knéepHetukn» (LLHWWN PTK) coBmecTHO ¢ ®efepasibHbIM rocyfapCTBEHHbIM OOXETHbIM yupexaeHnem «Poc-
CUIACKWIA MHCTUTYT cTaHgapTtmslauum» (Prey «POT») Ha OCHOBE COGCTBEHHOro nepeBofa Ha PYCCKUI AA3bIK
aHI0s3bl4HONM Bepcuy cTaHgapTa, YKa3aHHOro B NyHkTe 4

2 BHECEH TexHnyeckum komMuTeToM no ctaHgaptusaumun TK 141 «PoboToTexHuka»

3 YTBEPX/JEH W BBEJEH B JEWCTBWE Mpukazom PefepanbHOro areHTcTBa No TEXHUYECKOMY pe-
rynuposaHuio n metponorum ot 19 asrycta 2022 r. Ne 798-ct

4 HacToslwumii cTaHpapT ABNAeTCA MOAU(ULMPOBAHHLIM MO OTHOLIEHUIO K MeXAYHapoAHOMY cTaHAap-
Ty CO 22166-1:2021 «Po6oToTeXHUKA. MOAYyNbHOCTb CEPBUCHBLIX po60TOB. YacTb 1. O6wue TpeboBaHma»
(ISO 22166-1:2021 «Robotics — Modularity for service robots — Part 1. General requirements», MOD) nyTtem
BHECEHUSA TEXHWYECKUX OTK/NOHEHWW, 06BbACHEHME KOTOPbIX NPUBEAEHO BO BBEAEHUW K HACTOSALWEMY CTaH-
hapry.

HanmeHoBaHWe HacTosAWero craHgapTa U3MEHEHO OTHOCUTENbHO HaUMEHOBaHWA YKa3aHHOro Mexay-
HapogHOro ctaHfjapTta Anga npueBegeHus B cooTBeTcTBue ¢ NOCT P 1.5—2012 (nyHKT 3.5) n Ans yBA3KM C
HauMeHOBaHUSIMUN, NPUHATLIMU B CYLLECTBYIOLWEM KOMMNJEKCE HauWoHasNbHbIX cTaHAapToB Poccuiickoin ®de-
gepauuu.

CBefieHNsA 0 COOTBETCTBUW CCbIIOYHBIX HALMOHA/IbHbIX Y MEXIoCyAapCTBEHHbIX CTaHAAapPTOB MexXAyHa-
pOLHbIM CTaHAapTam, UCNO/Ib30BaHHbIM B KAYECTBE CCbIJIOYHbIX B MPUMEHEHHOM MEXAYHapoAHOM cTaHAaap-
Te, NpuBeAEHbl B AONOMHUTENBLHOM NpuUAoXeHun AA

5 BBEAEH BIEPBbIE

MpaBuna NnpUMeHeHNA HacCTOALLEro cTaHiapTa YCTaHOB/EHbl B CTaTbe 26 defepasibHOro 3akoHa
0T 29 uioHA 2015 1. Ne 162-9®3 «O cTaHgapTu3aunm B Poccuiickon depgepauun». MIHpopmauyms 06 ns-
MEHEeHMAX K HacT oAl eMy cTaHgapTy nybnvkyeTca B eXerogHom (Mo COCTOSAHUI0 Ha 1saHBapsa Tekylero
roga) MHQOpMaUMOHHOM yKasaTene «HauuoHasibHble CTaHA4apThi», a ohuymanbHbli TEKCT U3MEeHEeHWUN
N NONpPaBOK — B eXeMeCAYHOM MH(OPMaLMOHHOM yKasaTene «HauuoHanbHble cTaHZapThi». B cnyyae
nepecMoTpa (3aMeHbl) UM OTMeHbl HaCTOALWEro cTaHjgapTa cCooTBeTCTBYyWLee yBegomneHne byaeT
ony6/IMKOBaHO B GaMKanliem BbINyCKe €XeMecsa4yHOro MHGOPMaLMOHHOro ykasaTens «HauuoHasbHble
cTaHgapThbi». CooTBeTCTBYyWLWAas UHpopmauns, yBefoMNeHne U TeKCTbl pasMeLLalnTCca Takke B UH-
hopMaLMOHHONM cucTeMe 06Lero nosib30BaHnsa — Ha odpmumManbHOM cainTe ®defepasibHOro areHTCcTBa Nno
TEeXHNYEeCKOMY perympoBaHunio 1 MeTponorum B ceTu NHTepHeT (Www.rst.gov.ru)

© IS0, 2021
© OdhopmneHue. drey «PCT», 2022

HacTosiwuii ctaHAapT He MOXeT 6biTb MOJIHOCTbLI0 MM YaCTMYHO BOCMPOU3BEAEH, TUPAXMPOBAH U pac-
npocTpaHeH B KauecTBe oMLMANBHOTO M3faHusA 6e3 paspelleHns defepasbHOro areHTcTBa No TEXHUYECKO-
My pPerysimpoBaHuto 1 MeTpoJsiorim
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BBepgeHne

TpeboBaHusa cTaHgapToB komnsiekca FOCT P 60 pacnpocTpaHstoTca Ha po60TOB M PO6OTOTEXHUYECKNE
ycTpoiicTBa. MX uenblo ABASETCHA NOBblWeHWe WHTeponepabenbHOCTU POBOTOB U UX KOMMOHEHTOB, a Takxe
CHWKEHMWe 3aTpaTt Ha ux pa3paboTky, MPON3BOACTBO U 06CNyXMBaHMeE 3a cyeT cTaHdapTusaunm n yHndukaymm
npoueccos, MHTepdelicoB, y3/10B 1 NapameTpoB.

CtaHgapTbl komnnekca FOCT P 60 npefctaBnsiT co60il COBOKYNHOCTb OTAE/IbHO M3[aBaeMbIX CTaH-
paptoB. CTaHAapTbl AaHHOTO KOMMeKca OTHOCATCA K OAHOW M3 criefylownx tematuyecknx rpynn: «O6éwme
NOJI0XEHUS, OCHOBHbIE MOHATUSA, TEPMUHbI 1 ONpeAeneHus», «TexHn4Yeckne u akcnayataunoHHble xapakTepu-
CTUKN», «Be3zonacHocTb», «Buabl 1 METOAbl UCMbITaHU», «MexaHn4yeckne UHTepdeckbl», «IneKkTpulyeckme
UHTepdencbl», «KOMMYHUKaUWOHHbIE WHTepdenchbl», «MeTogbl MOAENUPOBAHUS U NPOrpaMMUPOBAHUS»,
«MeToabl NOCTPOEHUS TPAEKTOPUU ABUXEHUS (HaBurauus)», «KOHCTPYKTUBHbIE 3M1eMeHTbl». CTaHaapTbl N1t0-
60/ TemaTMyecKoi rpynnbl MOryT OTHOCUTBLCA KakK KO BCEM po6oTam M pO60TOTEXHUYECKUM YCTpolicTBaM, Tak
N K OTAENbHBbIM rpynnaM o6beKToB cTaHfapTu3auum — MpoMblWEHHbIM poboTam B LEesIoM, NPOMbIL/IEHHBIM
MaHUNYNAUNOHHbIM poboTaM, NPOMbILI/IEHHBIM TPAHCNOPTHLIM po6oTaM, CEPBUCHLIM poboTam B Lie/IoM, cep-
BWCHBIM MaHWUMYNALUOHHBIM pPob0oTam, CEepBUCHbIM MOOWUbHBIM poboTam, a TakkKe K MOPCKMM pO6OTOTEXHMU-
YeCcKMM Komniekcam.

HacTosAwmin ctaHfapT OTHOCUTCS K TemaTuyeckoi rpynne «O6wme NOJIOKEHUSA, OCHOBHble MOHATUSA,
TEPMUHbI 1 ONpefeneHnsa» 1 pacnpocTpaHAeTCs Ha BCe BUAbl CEPBUCHbIX PO6GOTOB.

HacToAwwmin ctaHgapT paspabotaH Ansa 6bICTPO pa3BUBAOLLETOCSA CEKTOpa CEPBUCHON POBOTOTEXHUKMN.
OxupaeTcs, 4To 06bEM pbIHKA U NPUMEHEHNE CEPBUCHbLIX PO60TOB OyAyT CYLWECTBEHHO yBenuumsaTbCcs, a
yncno un pasHoobpasme ux hyHKUMA Takke 6yayT pactu. Ona copgeicTBua paspaboTke CepBUCHbIX PO6OTOB
HeobxoamM 06LWMiA NoAXo4 K MX MOCTPOEHMo. HacToAawniin ctaHaapT onpegensiet obuwme tpeboBaHUsa K Mo-
OYNbHOMY NOCTPOEHUID CEPBUCHbLIX POBOTOB.

C 04HOW CTOPOHbI, MPUHATbIE B HAcToOsILLEE BPEMS M 3aBUCALLME OT U3TOTOBUTE/NSA apXUMTEKTYpHble Nog-
X0Abl K MOCTPOEHWI0 CEPBUCHBLIX POBOTOB 3aTPYAHAKT MX KOHCTpyMpoBaHuWe W pa3paboTKy, a 3ameHy u no-
BTOPHOE MCNO/Ib30BaHNe MOAYyNei Npu cOBEepLIEeHCTBOBAHUN POBOTOB AenalT NPakTMYeCckn HEBO3MOXHbLIMU.
C fpyroli CTOPOHbI, Hay4yHOoe co06LEecTBO CO34an0o O6WMPHYK 6a3y 3HaHWI MO MOAY/IbHOW KOHCTPYKUMK pO-
60TOB ¥ Npogo/mkaeT paspabaTbiBaTb HOBble MeTOAbl peanu3auuy MOAY/bHbIX MOAXOA0B, HO HU OAWH U3 HUX
He MoJlyYnn WKMPOKOro NPU3HaHUA, He06XoA4MMOro AN ero pacnpocTpaHeHus. B 3TUx ycnoBUSIX HacTOALW WA
CTaH4apT MOXEeT NOMOYb M3rOTOBUTENSAM CEPBUCHbLIX POHGOTOB MpU CO3[4aHMM BOCTPe6OBaHHbIX PbIHKOM Kaue-
CTBEHHbIX U34eNunin ¢ Nnpuemnemoli CTOMMOCTbIO.

HacTosAwmin ctaHgapT MO MOAY/IbHOMY MOCTPOEHWIO CEPBUCHLIX POGOTOB U UHTeponepabenbHOCTU
Mogaynei, chOKyCMpPOBaHHbIA Ha rnaBHbIX Npob6remax 6e30MacHOCTW, 3alULIEHHOCTU, nogkntyaemocTun (c
TOYKM 3pPEHUsA Kak annapaTHoro, Tak M NporpaMMHOro obecnevyeHns) U PyHKLMOHANbLHOCTU, SABSETCA OCHO-
BOW A1 M3MEHEHUS CYLLECTBYHLEro0 COCTOSIHAS CEPBUCHOW POGOTOTEXHWUKM W YCKOPEHUA Pa3BUTUS HOBbIX
CEKTOpPOB pblHKA CepPBUCHbIX PO60OTOB. B HacToslwem cTaHAapTe MOAy/NbHas CTPYKTypa CEpPBUCHbIX PO6OTOB
npeacTtaB/sieHa B BUAe COBOKYMHOCTM 6a30BbiX MOAy/el ¢ annapaTtHbIMW U/WAn NporpaMmMHbIMU CBOCTBAMU U
COCTaBHbIX Moaynei. TpeboBaHMA 1M pyKOBOACTBA CAHOPMYINPOBaHbI Tak, YTOObI MPUHLMMNLI NPOEKTUPOBaHUS,
OCHOBaHHble Ha MOAY/IbHOCTW, MOrK ObiTb peann3oBaHbl, o6ecneymBas NerkocTb KOHMUTYpUpoBaHusa cep-
BWCHbIX POGOTOB M POGOTOTEXHUYECKUX KOMMIEKCOB MOJ KOHKPETHble YC/MOBUS NPUMEHEHUS, COOTBETCTBYHO-
Wwne TpeboBaHMAM noTpebuTens. Bce pykoBogslme yka3zaHUs OTHOCATCA K 6€30MacHOCTM U 3allMLLLEeHHOCTH,
nn6o K nHTeponepabenbHocTn. Kpome Toro, peanvsaumss OTKPbITOTO MOAY/NbLHOrO nogxofa Aos/HkHa obecne-
YNTb MOZYNAM NPOCTYI0 3aMEHSAeMOCTb APYTMMU MOAYSIMU C TEMU Xe XapakTepucTnkamm nHtepdeincos, Ho,
BO3MOXHO, C YNYYLWEHHOW (PYHKLMOHANbHOCTbIO, COOTBETCTBYIOLLEA HOBbIM TPEHOBAHUAM.

TpeboBaHuA 6e30nacHOCTM, YCTaHOBJ/IEHHble B CyllecTBylWMX cTaHgapTax (Hanpumep, FOCT P
60.1.2.1, TOCT P 60.1.2.2, TOCT P 60.1.2.3, TOCT P 60.2.2.1), npMeHUMbl Ha CUCTEMHOM YPOBHE, a Takxe
Ha ypoBHe OTAeNIbHOro mMoaynsa. Pykosogslwue ykasaHus no 6e30nacHOCTV Ha MOAY/IbHOM YypOBHe, chopmy-
NMpoBaHHble B HacToswem cTaHfapTe, obecneymBaloT COOTBETCTBME cTaHgapTam Tuna C no 6esonacHocTu
pPO60TOTEXHNYECKMX KOMMIEKCOB. MMpo6nemMbl 3alnULeHHOCTN TakkKe BaXKHbl NPy peanusauum OTKPbITbIX MO-
AYNbHbIX NOAXO0A0B, NO3TOMY OHW TakXe npeacTaB/ieHbl B HACTOALWEM cTaHjapTe.

B nocnepywuwmx yactsax komnnekca ctaHgaptoB MCO 22166 6yayT paccMoTpeHbl 60n1ee KOHKpPEeTHble
TpeboBaHUA K OTAENbHbIM TMNaM Mogfyfnei po6oToB, Hanpumep, K 6a30BbIM U COCTaBHbIM MOAYNSIM C anna-
paTtHbIMW M/UAN NPOrPamMMHbLIMU CBOWCTBAMM, @ TaKKe K KOHKPETHbIM TunaM CepBUCHbIX pO60OTOB, Hanpumep,
K MO6GUNbHLIM 06CcnyxmBawWwmm pobotam, poboTam AN okasaHua M3NYecKoi nomowm, poboTam ansa nepe-
BO3KM Yesi0BeKa U K CEPBUCHbIM po6oTamM Ans Npod)ecCMoHanbHOIo NPpUMeEHEHNS.

\%
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HacTtoAwwnid ctaHgapT uenecoobpasHO NPUMEHATb MPU arperatHo-MOAYy/IbHOM MeToge YHudukauum
npoueccoB pa3paboTks M NpPoM3BOACTBA POOGOTOB M POBOTOTEXHUYECKUX KOMMNJIEKCOB (CMCTEM) pas3/In4yHoro
Ha3HayeHWs B LesIAX YCTaHOBMNEHUA ONTUMa/IbHOTO KOHCTPYKTUBHO-YHUMULMPOBAHHOIO TUNopaaa nsgenuii n
NOBbIWEHNA (OYHKLMOHABHOCTN MpWU 3KCnayaTauuu.

HacToAwwnii ctaHfapt ABAseTcs MOAUPULMPOBAHHLIM MO OTHOLWIEHUIO K MEXAYHapo4HOMY cTaHgapTy
NCO 22166-1:2021.

B HacTOosAwwWiA cTaH4apT BHECeHbl cnejywline TexHUYeckne OTK/OHEeHUA MO0 OTHOLWEHU K
NCO 22166-1:2021:

- HacToAWMn cTaHdapT opopMaeH ¢ cobngeHnem npaBua, ycTaHoBneHHbix B TOCT P 1.5, B cooTBeT-
ctBum ¢ FOCT P 1.7—2014 (nyHKT 7.2);

- HOpMaTWBHbIE CCbIJIKW Ha MeXAyHapoAHble CTaHAapTbl 3aMeHEHbl CCbl/IKaMW Ha COOTBETCTBYlOLWUE
NAEHTUYHbIE HauMOHallbHble cTaHfapTbl Poccuiickoii ®Pefepaunm U MexrocygapcTBeHHble cTaHfapThbl, Aei-
CTBYKOLLNE B KA4YeCTBE HALMOHAsbHbIX;

- B pasgesie 3 onpefeneHns TEPMUHOB NPuUBeAEeHbl B COOTBETCTBUMU C WAEHTUYHBIMU HaLMOHANbHbIMM
cTaHjapTamu;

- B nogpasgen 3.1 go6aBneHo onpefesieHne TepMuHa «knbepsawmnieHHOCTb»;

- B 6ubnmorpadnio He BK/OYEHbI CCbINIKM Ha MeXAyHapofHble cTaHAapTbl, KOTOPbIM COOTBETCTBYIOT
NAEHTUYHblE HauMoHallbHble cTaHf4apTbl Poccuiickoii ®Pefepaunm U MexrocygapcTBeHHble cTaHfapThbl, Aei-
CTBYKOLLME B KA4YeCTBE HaLMOHas/bHbIX, NPUBEAEHHbIE B pasfesie 2 HaCTOALWero crtaHgapra.






MOCT P 60.2.0.1—2022
(NCO 22166-1:2021)

HAUMOHA/NBbHBIN CTAHOAPT POCCUMCKOWMW SGEALEPALUUN

Po60Tbl 1 po60TOTEXHUYECKME YCTPOUCTBA
MOAYNbHbIA MPUHLWMN MOCTPOEHUA CEPBVCHbLIX POEOTOB
Yactb 1
O6uwme TpeboBaHUs

Robots and robotic devices. Modular principle of service robots structure. Part 1. General requirements

Jata BBegeHuna — 2023—01—01

1 O6nactb NpUMeHeHUsA

HacTosAwwmii cTaHfapT ycTaHaBuBaeT TpebGoOBaHMA U PyKOBOASILLME YKa3aHWUsi MO MOAY/IbHON apxuTek-
Type, OTKPbITOMY MOAY/NbHOMY NPOEKTUPOBAHUIO U MHTErpaunun mopyneii nNpu co3fgaHum cepBUCHbLIX PO60OTOB
ANSA pasnnyHbIX cpef, BKAovas 6bIToBOE M NpodheccuoHanbHOe NPUMEHEHME.

HacTosAwwmii cTaHgapT npegHasHavyeH 405 creAylLwnx rpynn nosb3oBartesieii:

- pas3paboTunkyu MOAY/IbHOW apXUTEKTYpPbl CEPBUCHLIX POGOTOB, OnpeAensitol e OCHOBHble pab6oune
XapakTepuUCTUKH;

- pa3paboTyuuky u/uam M3roToBUTENN MOAYEN, NMOCTaBAAIOLIME UX KOHEYHbIM MOb30BaTENSAM WU WUH-
Terpatopam po6oTOB;

- WHTerpaTopbl CEpPBUCHbIX PO6OTOB, BbiGMpalLWMe Hagsexawmne mMoaynu Anaa co3gaHusa MoAY/IbHOW
CUCTEMDI.

HacToswunii cTaHAapT COAepXUT PyKoBOAsLLIME YKasaHUs Mo NPUMEHEHUI0 CyLecTBYOWMX CTaHA4apTOB
6€30NacHOCTUN M 3alMWEHHOCTM K MOAY/ISIM CEPBUCHbLIX PO6OTOB.

HacToawmnii ctaHgapT He SiBNseTCA cTaH4apToM 6e30MacHOCTH.

HacTosiwunii ctaHgapT pacnpocTpaHseTcss HernocpeAcTBEHHO Ha CepPBUCHbLIX Po60TOB, O4HAKO YCTaHOB-
NIEHHble B HEM MPUHLMMNbI MOAYNbHOIO NOCTPOEHUS MOTYT 6bITb UCNOMb30BaHbI paspaboTynkamMmm apxmTekTy-

pbl, M3rOTOBUTENAMU MOAYNEA U UHTEerpatopamMu moaysnei B Apyrux cdepax LesATe/IbHOCTU, a He TOJIbKO B
po6oTOTEXHUKE.

2 HopmaTuBHbIe CCbI/IKN

B HacToslWeM cTaHfapTe UCNnosib30BaHbl HOPMATUBHbLIE CCbIJIKU Ha cnefyloume ctaHfapTbl:

FOCT IEC 61000 (Bce yacTun) dneKkTpomMarHmTHas coemecTumocTb (AMC)

FOCT IEC 61496-1 be3onacHOCTb MexaHM3MOB. 3allMTHaA 3NeKTPoOYyBCTBUTENbHAA annapaTypa.
YacTb 1 O6wue TpeboBaHMS U UCMbITaHUA

FOCT IEC 61984 CoeguHntenun. TpeboBaHns 6€30MaCHOCTU U UCMbITAHUA

FOCT ISO 10993 (Bce wacTu) N3gennsa megmumHckme. OueHka 6MONOrM4ecKoro gencTBus MeguumH-
CKUX n3aenuii

FOCT ISO 12100—2013 be3onacHoCTb MallnH. Obuwme NpUHLUNBLI KOHCTPYNpoBaHUA. OLEHKU pucka u
CHMXXEeHNA pucka

FOCT ISO 13849-1 bBe3onacHOCTb 060pyAOBaHNSA. DNeMEHTbI CUCTEM YNpaB/ieHus, CBA3aHHble ¢ 6e3-
onacHocTbi. YacTb 1 Obume NpuHUMUNbI KOHCT pyrpoBaHns

M3gaHne opuuynanbHoe
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FOCT NCO 14123-1 Be3onacHocTb 060pyfoBaHuns. CHUXEHME pUcKa A8 340P0OBbS OT ONaCHbIX Be-
LecTB, BblAensemMbix o6opygoBaHmem. HacTb 1 OCHOBHbIE MOSIOXEHUSA U TexXHU4Yeckne TpeboBaHuA

FOCT ISO/IEC 17025 O6wwme TpeboBaHMS K KOMNETEHTHOCTMWN UCNbITaTeNbHbIX U KAIMOPOBOYHbIX
naéopaTopwuii

FOCT ISO/IEC 19896-1 VIHpopMaumoHHble TexHonornn. MeTogbl 1 cpeacTBa obecneyeHnsa 6esonac-
HOoCTUW. TpeboBaHUA K KOMNETEHUUN CneunasncToB N0 TEeCTUPOBaHUIO U OueHKe 6e30nacHOCTU MHAOoP-
MaLMOHHbIX TexHonorui. YacTb 1 BBefeHue, OCHOBHble NOHATUA U 06LWmne TpeboBaHUs

FOCT P 60.0.0.3—2016/MCO 9787:2013 P0o60Tbl 1 po60OTOTEXHMYECKME yCTpoicTBa. CuCTeMbl KOOpAU-
HaT 1 0603HaYeHMe nepemeLeHuni

FOCT P 60.0.0.4/ICO 8373:2012 Po60Thbl 1 po60TOTEXHNYECKME YCTPONCTBA. TepMuHbl 1 onpege-
neHus

FOCT P 60.0.0.5/MCO 19649:2017 Po60Tbl 1 po60TOTEXHNYECKNE YCTpolicTBa. MobunbHble p060-
Tbl. TEpMUHbI 1 onpegeneHns

FOCT P 60.1.2.1/VCO 10218-1:2011 Po60Thbl 1 po60TOTEXHNYECKNE YCTpOlicTBa. TpeboBaHUs No
6e3onacHOCTK A1 NPOMbILLIEHHbIX po60TOB. YacTb 1 P0o60ThI

FOCT P 60.1,2.2/ICO 10218-2:2011 Po60Thbl 1 po60TOTEXHNYECKNE YyCTpoOlicTBa. TpeboBaHUsA Mo
6e30nacHOCTU A1 NPOMbILLNEHHbIX pO60TOB. YacTb 2. PO60TOTEXHUYECKME CUCTEMbI U X UHTerpaums

FOCT P 60.1.2.3/ISO/TS 15066:2016 P0o60Tbl 1 po60TOTEXHNYECKNE YyCTpPoNcTBa. TpeboBaHMsA No
6esonacHOCTUY AN poboTOoB, paboTalLmx COBMECTHO C Ye/I0BEKOM

FOCT P 60.2.2.1/ICO 13482:2014 Po60Thbl 1 po60TOTEXHNYECKNE YCTpOlicTBa. TpeboBaHus 6e3-
onacHocTu AN poboTOB N0 NepcoHasbHOMY yXoay

FOCT P 60.3.0.1/MCO 11593:1996 P0o60Tbl 1 pO60TOTEXHUYECKME YCTPONCTBA. MPOMbILL/IEHHbIE
MaHVUNyNSaLMOHHbIe Po60Thl. CUCTEMbl aBTOMaTUYECKON CMeHbl paboyero opraHa. TepMuHbl, onpegene-
HWA U NpefCcTaB/eHne xapakTepucT UK

FOCT P 60.3.4.1/CO 9409-1:2004 Po60Thbl 1 pO60TOTEXHNYECKME YCTPOKCTBA. MPOMbILL/IEHHbIE
MaHUNyASauMOoHHbIE poboTbl. MexaHunyeckme uHTepdeiicsl. Kpyrabsie dpnaHuybl

FOCT P 60.3.4.2/CO 9409-2:2002 Po60Thbl 1 pO60TOTEXHNYECKME YCTPOACTBA. [POMbILLIEHHbIE
MaHUMYyNSLMOHHbIE PO60ThI. MexaHnyeckne nHTepgelicsl. CTepXHK

FOCT P 56205/IEC/TS 62443-1-1:2009 CeT KOMMYHUKALWOHHbIE MPOMbIWIEHHbIE. 3alnUeHHOCTb
(kmbepb6e3onacHoOCTb) ceTn u cuctembl. YacTb 1-1. TepMUHOAOrNSA, KOHUENTyasibHble NOMI0XKEHNSA U MOAeNn

FOCT P 57193 CucTemMHasa n nporpammHas nHxeHepus. MNMpouecchbl XXU3HEHHOTO LMKNa CUcTeM

FOCT P MCO/M3K 7498-1 NHhbopMauoHHasas TexHosnorusa. BaammocBsasb OTKpbIThIX cucTem. baso-
Basd aTa/ioHHaa mogesnb. YacTb 1 ba3zoBasd mogenb

FOCT P MCO/M3K 15408 (Bce yacTu) MIHopmaLoHHaa TexHonornsa. MeTogbl n cpegcTBa obecne-
yeHmsa 6esonacHoCcTU. KpuTepnn oueHkn 6e30nacHOCT U MHpOPMAaLMOHHBLIX TEXHOMO0rUin

FTOCT P NCO/M3K 27001 UHpopmaumoHHasa TexHonorusa. MeTogbl 1 cpeacTBa obecrneyeHus 6es-
onacHocTH. CUCTEMbl MEHEKMEHT A MHPOPMAaLMOHHOW 6e3onacHocTH. TpeboBaHus

FOCT P MCO/M3K 27002 VHhopmaumnoHHble TexHonorun. MeToabl U cpegcTBa obecneveHns 6es-
onacHocTu. CBOg HOPM U NpaBua NPUMEHEHNA Mep obecnevyeHms NHPOPMaLNOHHON 6e30nacHOCTH

FOCT P MNCO/M3K 12207 NHdopmaunoHHas TexHonorus. CucremMHas u nporpammHas MHXeHepus.
Mpouecchl XN3HEHHOTO LMKIa NPOrpaMMHbIX CPeAcTB

FOCT P M3K 60068 (Bce yacTw) McnbiTaHUs Ha BO3A4ECTBME BHELWHMNX hakTOpoB

FOCT P M3K 60086-1 bBaTapeun nepsnyHble. YacTb 1 O6wme TpeboBaHus

FOCTP M3K 60204-1 Be3onacHOCTb MallMH. 31eKTpPoobopyoBaHMe MallnH 1 MexaHn3moB. YacTb 1
Ob6wume TpeboBaHUA

FOCT P M3K 60990 MeTo/bl N3MepeHNA TOKa NPUKOCHOBEHNA 1 TOKa 3alMTHOro npoBofHMKA

FOCT P M3K 61508 (Bce yacTwu) PyHKUMOHaIbHaA 6e30MacHOCTb CUCTEM 3NEeKTPUUYECKUX, dNeK-
TPOHHLIX, MPOrpaMMmnpyeMbIX 3N1€KTPOHHbIX, CBA3aHHbLIX C 6€30MacHOCTbI0

FOCT P M3K 61784-3 lMNMpombilwieHHble ceTu. Mpodmnn. YacTb 3. PyHKUMOHaNbHaA 6e30nacHOCTb
nonesbIX WWH. O6Lme npasuna u onpegeneHnsa npoduneri

FTOCT P M3K 61800-5-2 CucTembl CWUAOBbLIX 3/1EKTPONPMBOAOB C PEry/IMpyeMOil CKOPOCTbIO.
YacTb 5-2. TpeboBaHua OyHKLUMOHaNbHOI 6e30NacHOCT M

FOCT P M3K 62061 Be3sonacHocTb o6opyaoBaHus. dyHKUMOHaNbHaA 6e30nacHOCTb CUCTEM ynpas-
JNIEHNA 3/1IEKT PUYECKUX, 3NEKTPOHHLIX Y NPOrpaMmMupyeMbiX 3N1eKTPOHHbIX, CBA3aHHbIX C 6€30MacHOCTbI0

FOCT P M3K 62280 XXenesHble goporn. CucTembl CBA3W, CMrHanu3aumm n o6paboTKn gaHHbIX. Tpe-
60BaHNs K obecneyeHnto 6e3onacHoi nepegayn nHpopmawmm

2
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FOCT P M3K 62443-2-1 CeTn KOMMYHUMKaLMOHHbIE MPOMbIWIEHHbIE. 3awuueHHocTs (knbepbesonac-
HOCTb) CeTM u cuctembl. Hactb 2-1. CocTaBneHme nporpammbl ob6ecnevyeHns 3awmuieHHocTn (knbepbesonac-
HOCTU) CUCTEMbI YNpaBieHNA U NPOMbILU/IEHHOW aBTOMaTUKU

FTOCT P M3K 62443-3-3 CeTu NpPOMbIWAEHHOW KOMMYyHMKaLuu. BesonacHOCTb ceTeli U CUCTeM.
YacTtb 3-3. TpeboBaHMS K CUCTEMHON 6e30MacHOCTU U YPOBHM 6€30MacHOCTU

MprmevyaHne — [Mpu NOMb30BaHWM HACTOSILLMM CTaHAAPTOM Liesiecoo6pa3Ho NpoBepUTh AeliCTBUE CCbIoY-
HbIX CTaHAAPTOB B MH(pOPMALIMOHHOW CUCTEME OBLLETO MOJIb30BaHUS — Ha oMLMaibHOM caiiTe defepasibHOro areHT-
CTBa MO TEXHWUYECKOMY PEry/MpoBaHuMi0 U METPOIOMMN B CETU VIHTEPHET WM eXerogHoMy MHGIOPMaLMOHHOMY yKasaTe-
10 «HaumoHasbHble CTaH4APTbI», KOTOPbIA OMyG/IMKOBAaH MO COCTOSIHWUIO HA 1 siHBapsi TEKYLLEro rofa, M no Bbinyckam
€XEeMeCcsYHOT0 UHC(hOPMALMOHHOTO yKasaTens «HauvoHalbHble CTaHAapThbl» 3a TEKYLMIA rog, ECnvm 3aMeHeH CCbIfIOUHbIiA
CTaHAapT, Ha KOTopblli JaHa HeAaTUPOBaHHAs CCbIfKa, TO PEKOMEHAYETCS UCMO/b30BaTh AEACTBYHOLLYI0 BEPCUIO 3TOMO
CTaHJapTa C y4eTOM BCEX BHECEHHbIX B [JaHHYH BEpPCWO M3MeHeHWIA. Ecnn 3aMeHeH CCbITOYHbIA CTaHAapT, Ha KOTOopbIi
[laHa AaTMpOBaHHas CCblKa, TO PEKOMEHAYETCS UCMO/b30BaTh BEPCUIO 3TOr0 CTaHAapTa C yKasaHHbIM BbilLE TOfOM YT-
BepxaeHus (NpuHsATWs). Ecnm nocne yTBEPXAEHWS HACTOSILLErO CTaHAApTa B CCbUIOUHbIA CTaHAAPT, HA KOTOPbIA AaHa
JaTMpoBaHHasi CCblfika, BHECEHO M3MEHEHMe, 3aTparvBatollee NnosiokeHe, Ha KOTOpPOoe JaHa CCblka, TO 3TO MOJIOKeHUe
peKoMeHayeTcsl NPUMEHsSTb 6e3 yyeTa JaHHOrO M3MEHEHWSI. ECM CCbIIOYHbIA CTaHAAPT OTMEHEH 6Ge3 3ameHbl, TO MoJ1o-
XeHue, B KOTOPOM AaHa CCblKa Ha HEro, PEKOMEHAYETCSl MPUMEHSTH B YaCTW, HE 3aTparvBaroLLei 3Ty CCbUIKY.

3 TepmMuHbI 1 onpeaeneHns

B HacToslweM cTaHpapTe npumeHeHbl TepmuHbl no FTOCT P 60.0.0.4, a Takke cneaywuime TEPMUHBI C
COOTBETCTBYKOLWMMY ONpefesieHusaAMM.

3.1 O6wue TepMUHBI

3.1.1 ypoBeHb abcTpakumu (abstraction layer): ViHTepdelic k cucteme, No3BOASAIOWMNIA NONYYNTb A0-
CTYN K HEKOTOPLIM WM BCEM BO3MOXHOCTSIM CUCTEMbI APYrMM W, Kak npaBuno, 6onee abCcTpakTHbIM CNOCO-
60M.

MpnmeyaHne — YpoBeHb aGCTpaKLI,VIVI ana moayns Takoii e, Kak n B Cnlydyae, Korga cuctema sBndeTca
Moaynem.

3.1.2 coegmnHuTenb (connector): ®dusnyecknii mexaHusm, obecneunBarLLnii coefUHEHNE U paccoepm-
HEHWe YyacTeill CUCTEMBI.

Mpumep - CoeanHUTeENb A4/18 Nepefayn faHHbIX, MUTaHusl, MexaHU4Yecknii coeguHNTENb.

3.1.3 anekTpuyecknin nHtepdoeiic (electrical interface): CoBokynHOCTb coeanHuTeneli n anekTpuye-
CKMX napameTpoB, ob6ecneynBarLWwnx nepegavy aHepruun, aHanoroBbix UM LMGPOBLIX CUTHANOB.

3.1.4 XVWU3HEHHbIN UMKN BbliNONHeHUs (execution life cycle): COBOKYNHOCTb B3aMMOCBSI3aHHbIX COCTO-
AHWUIA N COBLITUIA MPU BbINOSIHEHMW (DYHKUUIA YacTu cucTtembl (MOAYNA) WAU BCe cUCTeMbl OT MOMeHTa ee
co3faHns 40 yTunmsauuu.

3.1.5 owwmbKa (error): PacxoxaeHne Mexay pacyeTHbIM, Ha6nAaeMbiM UAN N3MEPEHHbIM 3HaYeHUeM
NN COCTOSSHUEM W UCTUHHBIM, 3a[aHHbIM WUNN TEOPETUYECKM NPaBU/IbHLIM 3HAYEHUEM UM COCTOAHUEM.

MpumeyvaHne — Cwm. [1], cTaTba 192-03-02.
3.1.6 cb6oii (failure): MoTeps cnOCO6HOCTU (PYHKLUMOHUPOBATL A0/MKHLIM 06pa3oM.
MpumeyvaHne — Cwm. [1], cTaTba 192-03-01.

3.1.7 pedpexT (fault): HecnocobHOCTb PYHKLMOHMPOBATL AO/MKHLIM 06pa3oM U3-3a 0C060ro BHYTPEHHE-
ro COCTOSIHUA.

MpumevaHne — Cwm. [1], cTaTba 192-04-01.

3.1.8 pyHKumsa (function): 3agaHHoe LeneBoe WM XapakTepHOe LelCTBME CUCTEMbl, KOMMOHEHTA WK
Mozayns.

MpumeyvaHne — Cwm. [2], cTaTba 3.1206-5.
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3.1.9

byHKUMOHanbHasa 6e3onacHocTb (functional safety): YacTb obuweli 6e3onacHocTi, 06yc/ioB/eHHas
npUMeHeHneM ynpaBiseMoro o6opyfoBaHua U CUCTEMbl yNnpaBieHUs UM ¥ 3aBucALlas OT NPaBUbHOCTYU
PYHKLMOHNPOBAHUA 3N1E€KTPUYECKUX, IMTEKTPOHHbIX W MPOrpaMMUpyeMblX 3/1E€KTPOHHbIX CUCTEM, CBS3aH-
HbIX C 6€30MacHOCTbI0, N APYTMX CPEACTB MO CHMKEHUID pUCKA.

[FTOCT P M3K 61508-4:2012, cTaTbsa 3.1.12]

3.1.10 cnoii annapaTHbix abcTpakuymii (hardware abstraction layer; HAL): Cnoii a6cTpakumnin gnsi Kom-
noHeHTa/MoAynsa Cc annapaTHbIMK CBOWCTBaMu, obecneymBarwlLmnii ynpasneHne gaHHbIM KOMIOHEHTOM/MOAY-
neM 4yepes NporpamMmMHbIiAi MHTepdeiic.

MpumeyaHne — HasHauyeHue cnos annapaTtHbIX abcTpakuyin 06bIYHO COCTOUT B TOM, YTOObI AOCTYMN K pasHbIM
annapartHbIM peanm3aumam mMogyns Mor ObiTb 06ecneyeH Yepes OAuH ¥ TOT Xe NporpamMHbIli uHTepdelic.

3.1.11 nHdopmaynoHHasa mopgenb (information model): A6cTpakunsa n npeactaBneHne 06bHLEKTOB B
ynpaBnsiemoi cpege, Ux CBOWCTB, aTpUOYTOB U onepauuii, a Takke crnocoba, KOTOPbIM OHU CBsi3aHbl APYr C

Apyrom.

MpumeyaHne — VHPOPMALMOHHAS MOZE/b HE 3aBUCUT OT JII060ro KOHKPETHOrO Peno3nTopus, UCMosb30Ba-
HVsi NPOrPaMMHbIX CBOWCTB, MPOTOKO/MA WK N1aTqopMbl.
3.1.12

3alMLUEHHOCTb (security): CocTosiHMe 3aluTbl OT onacHocTell, yrpo3, pUCKoB WU NOTepw.

MpumeyaHue — Bo6LWEM CMbIC/E 3ALIMLLEHHOCTb — 3TO KOHLEMNUMS, aHanornyHasi 6esonacHocTu. Pasnu-
ure mMexay HUMK 3aKnoyaeTcsi B AOMOSHATE/IbHOM aKUEHTe Ha 3alMTy OT OMaCHOCTEN, UCXOASLLMX U3BHE.

[FOCT P CO 28002—2019, cTaTba 3.60]

3.1.13 knbeps3awmuieHHocTb (cybersecurity): CocTosiHME CMCTEMbI, NPY KOTOPOM obecneynBaeTCcA
MUHMMMU3AUMA yulepba OT NoTeHUManbHbIX NHLUMAEHTOB, CBA3aHHbIX C KMbepyrpo3amMmu, BKIYasa 3auTy
OT HEeCaHKLMOHMPOBAHHOIO BMellaTeNbCcTBa, 0ObHapyXXeHue kubepaTak 1 pearmpoBaHue Ha HUX C Lenblo
nofAepXxaHusi KOHPUAEHLMANbLHOCTU, AOCTYNHOCTY U LLeNIOCTHOCTU AaHHbIX U HAJIMYME MEXaHU3MOB BOC-
CTaHoB/eHMs paboTOCNOCOOHOCT M CUCTEMbI NOC/E BO3MOXHbIX MHUNAEHTOB.

3.2 TepMWHBbI, OTHOCSALMECS K KOMMOHEHTaM

3.2.1 KOMMOHEHT (component): YacTb HEKOTOPOro o6bekTa, ABnsowancsa 060co6/eHHON N ngeHTUun-
LMPYEMOIN OTHOCUTENIbHO 06beAMHEHNSA C APYTUMU YacTamu gnsa co3gaHus 6onee KpynHoro ob6bekTa.

MpumeyaHunsa

1 KOMNOHEHT MOXET 6bITb NPOrpaMMHbIM UM annapaTtHbiM. KOMMOHEHT, KOTOpPbLI B OCHOBHOM SIB/ISETCA MpOrpam-
MHbIM WM annapaTHbIM, MOXET Ha3bIBaTbCA NPOrpPaMMHbIM KOMMOHEHTOM WK annapaTHbIM KOMMNOHEHTOM COOTBETCTBEHHO.

2 KoMMNoHeHTy He 065a3aTeNlbHO NMETb Kakne-nnbo cnewumpuyeckme XxapakTepucTkm, OTHOCALLMECS K MOAY/TbHOCTW.

3 B o6uieM cyuyae TEPMUHbI «KOMMOHEHT» U «MOAY/b» MCMOMb3Y0T B3akMO3aMeHsIeMO, HO A1l 13GeraHus He-
OJHO3HAYHOCTY TEPMUH «MOZY/b» WCMO/Mb30BaH 151 0603HAYEHUSI KOMMOHEHTA, COOTBETCTBYIOLLENO MOSIOKEHUAM Ha-
CTOSILLETO CTaHAapTa.

4 Mogaynb ABNSETCA KOMMOHEHTOM, HO KOMMOHEHT He 06s13aTe/IbHO ABMSETCSA Moaynem.

3.2.2 NnporpaMMHbIi KOMMOHEHT (software component): KOMNOHEHT, peanusayusi KOTOPOro siBAsieTcst
npeAcTaB/ieHNEM anroputma B BUE KOMMNbIOTEPHOW NporpaMmmel.

3.2.3 annapaTHbIi KOMNOHEHT (hardware component): KOMNOHEHT, peann3auus KOTOPOro COCTOUT U3
PM3MYEeCcKNX 3/IEMEHTOB U, BO3MOXHO, BCTPOEHHOro MporpaMMHOro ob6ecrneyeHus, Heob6xo4MMOro Ans ero
paboThl.

3.3 TepMUHbI, OTHOCAWMECS K MOAY/ISIM

331 KOMMNOHYeMOCTb (composability): CnocobHoCTb cobupaTb Moaynu nornvyeckn u cpousmyeckn (6es
Heo6X0,qMMOCTM agantaynm MO,CI,yﬂGI‘/’I nnn cosgaHna AONONHUTENIbHbIX VIHTepCbeVICOB) C uncnosib3oBaHnem
Pa3HbIX KOM6I/IHaLI,VII7I B HOBbIX MOAyNAX.

MpnmeyaHne — KOMMNOHOBKa, B OT/IMYME OT UHTErpaumu, Kak npaswio, He Tpe6yeT 3HaYNUTEJIbHbIX yCMﬂMVI.
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3.3.2 KoHdurypauusa (configuration): CTpykTypa cOCTaBHOroO MoAynsi, nNpefAcTaB/ieHHas B TepMUHaXx
yucna u TMNa MCnosib30BaHHbIX MOAYEN, CBA3El Mexay MOAYNAMM W YCTaBOK ANA MoAynei Ana Toro, Ytobwl
[OCTNYb XenaeMolh PYHKLMOHANBbHOCTU MOAY/IbHOrO pob6oTa B L,Ee/IoM.

MpumeyaHunsa
1 B FOCT P 60.0.0.4 onpepeneH Ttakke TEPMUH «KOHcburypaums (LIapHUPOB)», KOTOPbIA NpeacTaBnsieT apyroe
NOHATHE.

2 [laHHbIN TEPMMH ONMCbIBAET Pesy/ibTaT HEKOTOPOTro Npouecca, T. €. HEKOTOPoe COCTOsiHME B HeM. lMpouecc co3ga-
HWSI JAHHOTO COCTOSIHUS ONUCbIBAET TEPMUH «KOHQMryprposaHue» (3.3.3).

3.3.3 KoHthurypupoBaHue (configuring): 3agaHue yncna moaynei, Tuna moaynei, cesseli Mexay mo-
AYNAMU W YyCTaBOK A4/1 MoAynei Ans Toro, 4tobbl OCTUYbL XenaemMoin (PyHKLMOHaNIbHOCTN MOAY/IbHOIO cep-
BUCHOro po6oTa B LE/IoM.

3.3.4 rnybunHa getanusaynm (granularity): YpoBeHb, O KOTOPOro mMoAy/sb po6oTa MOXeT 6bITb paséut
Ha oTAe/IbHble MOAY/IN.

3.3.5 annapatHble cBoiicTBa (hardware aspects): VHhopmaunss oTHOCMTENbHO NapameTpoB U (DYHK-
LUniA, xapakTepmusylwmnx mogynb n ero pusnyeckne B3anmMocBA3U, a TakkKe OTHOCUTENbHO AONYCTMMOro gua-
nasoHa hm3nyecknx napamMmeTpoB paboueli cpeasbl.

MpumeuvaHusa

1 VHchopmaLyst 0 hU3NUECKMX B3aMMOCBSI3SX BK/IOUAET MEXaHUYECKMe XapakTepucTuku (Matepuas, dopma, pac-
MoMOXeHWe, pasMep, YCUMA/MOMEHTbI), 3NIEKTPUYECKUE 1 3/IEKTPOMArHUTHbIE XapakTePUCTUKM, MHEBMAaTWYecKue n ru-
[ipaBnnyeckne xapakTepucTUKM.

2 K napameTpam pa6oueii cpefbl OTHOCAT NpUKIaAbIBaeMbIe CWfbl, TEMMEPATYPY, BNaXHOCTb, BUGpALMO 1 Mexa-
HUYECKUIA yaap, OCBELLEHHOCTb U LLYM (3BYKOBOI U 3/1EKTPOMArHUTHBIA).

3.3.6 nHpacTpykTypa (infrastructure): CTpyKTypMpOoBaHHble CpeAcTBa U pecypchl, NnogaepxuBarolime
pa6boTy mopynein n cuctem.
3.3.7

uHTepdelic (interface): CoBMeCTHO UCNO/b3yeMble CPefCcTBa, CBs3biBalW e ABe (PYHKUMOHA/bHbIE
eAuHNUBI, onpegesnisieMble Pas/inyHbIMKU PYHKLUMOHANbHBIMU XapakTepuctukamu, napametrpamu gusnye-
CKOTO COeAMHEeHMUsl, NnapaMmeTpaMu B3aMMOCBSi3M NpU 06GMeHe CUrHanamu, a Takke APYrMMU XxapakTepucTu-
KaMu B 3aBMCMMOCTM OT 3afiaBaeMbiX TpeboBaHuWiA.

[FTOCT 30721—2020, cTaTbsa 01.04.09]

3.3.8 nHTeponepabesibHOCTL (interoperability): Cnoco6HOCTL OCyLLeCTBAATL CBS3b, BbIMNOHATL MPO-
rpamMmmbl MU nepefasaTtb faHHble MO0 IHEPTUI0 Mexay MOAyNAMM, a Takke 06beAnHATb MOAyNu PU3nyeckn
n/man nornveckn Takum crnoco6oM, KOTOpPbIA He TpebyeT OT MOSb30BaTeNs 3HaHWi 06 YHUKabHbIX XapakTe-
pUCTUKax OTAEe/NbHbIX MOAYNEN.

3.3.9 B3ammo3ameHdAeMOCTb (interchangeability): XapakTtepuctuka mogynsa, onpegensiouias BO3MOX-
HOCTb €ro UCMo/b30BaHUA ANA 3aMeHbl 4PYroro MOAyns.

MpnmeyaHne — B3aMmMo3aMeHAEMOCTb MOXET OTHOCUTLCA K MOAY/IAM, U3rOTOB/IEHHBIM OHVUM WU Pa3HbIMA
N3roToBUTENIAMMN.

3.3.10 mexaHunuyeckuin nHTepdpeiic (mechanical interface): ®usnyeckne cpefcrTea coegmHeHUs mMomy-
neii, ncnonb3yemblie ANna nepegayn nsMvecknx ycunuii n obneryaruime mMoayao BbiNOHEHUE CBOER (PyHK-
UUn M/Mnn KOHMUTypmpoBaHme KOHCTPYKLUN.

MpumeyaHunsa

1 NepepaBaemble husnyeckme ycunms BKIHOYAIOT ynpasisemble YCUama 41a LOCTMKEHNSA NMOCTaB/IEHHON Lienn Kak
4yacTy 3anaaHMPoBaHHON DYHKLMM 1 HeynpaBAsemble YCUNna — Kak npeaHamepeHHble (Hanpumep, noaaepkka KOHCTPYK-
uuK), Tak U HenpegHaMmepeHHble (Hanpumep, gemMngupoBaHue).

2 BTOCT P 60.0.0.4 gaHHbIin TEpMUH ONpeAeneH Kak MexaHUYeckuii MHTepdpeinc Mexay MaHuMnyIsaTopom 1 pabo-
YMM opraHoM. B HacTosleM cTaHAapTe AaHHbli TEPMUH NMPUMEHEH B Gosiee LUMPOKOM CMbIC/E, NoapalymeBas /1060i
MEXaHNYeCKNiA MHTepIeiic Mexay MoaynsmMmn poboTa.

3.3.11 mMoAy/nbHbIF NPUHUMN NOCTPOeHUs (MOoAYyNbHOCTb) (modularity): COBOKYNHOCTb XapakTepu-
CTUK, NO3BONAOLWAA pa3fensaTb CUCTEMbl Ha OTAefIbHble MOAY/IN Y NePEKOMNOHOBbIBATD.
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3.3.12 mogynb (module): KOMNOHEHT nan cbopka KOMNOHEHTOB C 3afaHHbIMU MHTepdeiicamu, conpo-
BOXAaeMblli NPOPUNAMU XapakTePUCTUK U NpefHas3Ha4YeHHbIn 415 06neryeHnss NPoeKTUpPOBaHUS CUCTEMBI,
NHTerpauumn, nHTeponepabesibHOCTN U NOBTOPHOIO UCMNOMb30BAHUS.

MpumeyaHunsa

1 Moaynb moxeT o6/1afaTb kak annapatHbIMW, Tak ¥ NPOrpaMMHbIMK CBOMCTBaMU. OH MOXET COCTOSITb U3 ApYruxX
KOMMOHEHTOB (annapartHbiX ¥ NPOrpammHbIX) WM U3 Apyrnx Mogyseli (annaparHbiX U NporpaMMHbIX).

2 NlaHHOoe onpefeneHre He TPeBYET M He NPEnATCTBYET MCMNO/Ib30BAHMIO MPOrpaMMHOro 06ecrneyeHnst ¢ OTKPbITbIM
KOAOM ONs peanv3aumn vacteid win Bcel OYHKLMOHAIbHOCTY OTKPLITOrO MOAY/IS.

3 OTKpbITbI MOAY/b KOHUENTYalbHO ABASIETCA NMPOTUBOMOIOXKHOCTBIO MOZYNS TUNa «4YEpHOro SiLMKa», OfJHaKo B
HacTosILLeM CTaHAapTe OH paccMaTpMBAETCH KaK «YEpPHbIN ALWMK», T. €. B PO60TOTEXHNYECKOM KOMM/EKCEe, COOTBETCTBY-
IOLLEeM HaCTosLWEeMy CTaHAapTy, Apyrve MOy MOryT CBA3bIBATLCA C OTKPbITbIM MOAY/IEM TO/bKO Yepes ero odmumasib-
HblIii, YCTAHOB/IEHHBIV M3roTOBUTENIEM MHTEPJIEIC MOAyNS.

4 OTKpbITbIA MOAY/b HE 0653aTENBHO SAB/MSETCA COCTAaBHbIM MOAY/IEM, & TakkKe COCTaBHOW MOZY/b He 0653aTeNlbHO
ABNAETCA OTKPbITLIM MOAY/EM.

3.3.13 nakeT (package): COBOKYNHOCTb BCEX MPOrpPaMMHbIX KOAOB, KOH(PUTYPALUOHHO MHopMauumn u
pannoB NoAAEPXKN, HEOBXOAUMbIX AN Hadsexaulero PyHKLMOHMPOBAHMUSA MOAYNS C NPOrpaMMHbIMUK CBOIA-
cTBaMMm.

MpumevyaHne — lNakeTbl MOryT 3aBUCETb OT APYIMX MAKETOB.
3.3.14 xapakTepuctuka moayns (module property): ATpubyT unm napameTp moayns.

Mpumep — XapakTepucTUKOI annapaTHOro Moay/isi MOXeT SIB/ISTbCS MOMEHT NMpuBoga. XapakTepu-
CTVKOW NPOrpaMMHOI0o MOAY/S MOXET SIB/IAThCSA BPEMSI OTK/IMKA Ha HOBYHO KOMaHAy.

3.3.15 npodhnsib XxapakTepucTmnk moayns (module property profile): Katanor sHaueHuit nogMHoxecTBa
XapakTepmucTuk Moayns.

3.3.16 ka4decTBO cepBuca (quality of service): YpoBeHb WCNOMHEHUS MOAY/eM CBOEro cepsuca Ans
OPYTMX CBA3aHHbIX C HAM MoAyneili, obecneynBalwWmnii Hagnexaltiee BbINO/IHEHME 06LW e paboThl.

3.3.17 pekoHurypaumnsa (reconfiguration): 3amMmeHeHUe KoHdUrypaLum MogynbHOro po6oTa Asst 4OCTU-
XEHNSA HAMEYEHHOro U3MEHEHUs ero PyHKLUN.

3.3.18 BO3MOXHOCTb NMOBTOPHOro MUCNosib30BaHUA (reusability): Cnoco6HoCTb aganTupoBaTb MOAY-
nn, paspaboTaHHble U N3rOTOB/IEHHbIE paHee, ANA ob6neryeHns pas3paboTkM HOBbIX MoAysneli n poboToTEXHM-
YeCKUX KOMMEKCOB C Lieflblo peannsaumm pasHblix TpebyemMbliX PYHKLMOHANBHOCTEN.

3.3.19 moagynb poboTta (robot module): Mogynb, npegHasHayYeHHbIN ANA UCNONb30BAHWUS B KayecTBe
YyacTym MOAY/IbHOTO POBOTOTEXHMYECKOTO KOMMJIEeKca.

MpnmeyaHnsa

1 He Bce Moaynu, Ucnosnb3yemMble B MOAY/IbBHOM PO60TOTEXHUYECKOM KOMI/IEKCE, MOTYT OTHOCUTLCA K MOAYNAM Po-
60Ta, HO B c/lyyae, ec/ii OCHOBHbIM Ha3HAYeHNeM MOAYNA ABAAETCA UCNOMb30BaHWe B MOAY/IbBHOM PO60TOTEXHUYECKOM
KOMINIEKCe, OH ABMIAETCA MogysieM poboTa.

2 lMpumepbl Mogynei poboTa, BakHbIX /11 MOAY/IbHOTO MPUHLMNA NOCTPOEHUS CePBUCHbLIX PO6OTOB, NpejcTas/e-
Hbl B NMPUIOXKEHNN B.

3.3.20 caMmokoOHpurypaumnsa (self-configuration): ABTomaTnyeckunii Npouecc M3MeHeHNss KOHUrypauum
MOZY/NbHOrO po6oTa 6e3 BMellaTenbCcTBa M3BHE, 3a UCKIOYEHMEM MHMALMALMW OaHHOTO npouecca npu Heob-
XO4UMOCTH.

MpumeyaHne — OBbIMHO KOH(UIypUpoBaHue (PEKOHUIYPMPOBAHME) MEXAHUUYECKUX U 3TEKTPUYECKUX CO-
€AVHEHWIT BbINOIHAKT BPYYHYI0, @ aBTOMATUYECKWl NpoLEecc NPUMEHSIIOT AN KOHdurypauum (pekoHdmrypaumm) npo-
rPaMMHbIX CBOWCTB.

3.3.21 nporpamMMHble cBoWcTBa (software aspects): MHopmaums o BHEWHUX NPOrpaMMHbIX XapakTe-
pucTMKax MoAayns u ero nHTepdpeiica, a Takke 0 XU3HEHHOM LMK/E BbINOSIHEHUA (DYHKLAW AAHHOTO MOAyNs.

3.4 TepMuHbI, OTHOCSALWMECH K Knaccudukaumm Mmoaynem
34.1 6a3oBblii MoAyb (basic module): Moaynb, KOTOPbIA He NOASEXUT AEKOMMNO3ULMK Ha 6onee Men-
Kne mogynu.

MpumMep - Ba3oBbIMM MOAYNSIMU CEPBUCHONO po6oTa MOryT 6biThb BXOAHble, 06pa6aTbiBalolme, Bbl-
XOfHble UM UHPPACTPYKTYPHbIE MOAY .

6
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3.4.2 cocTaBHOM MoAaynb (composite module): Moaynb, COCTOSAWMUIA U3 ABYX UM HECKOSTbKUX MOZYNEN.

MpumeyaHune — V3roToBUTE/Nlb MOAYNS MOXET AOKYMEHTUPOBATL BHYTPEHHIOK CTPYKTYPY KOHKPETHOMO CO-
CTaBHOTO MOAY/s, BK/IOYas OCTYN K BHYTPEHHUM WHTepdpelicaM, 60 AOKYMEHTMPOBAaTL NpoLeaypbl 3aMeHbl HEKOTO-
pbIX BCTPOEHHbIX MoAysei. B nlo6om ciyyae cocTaBHOW MoAy b, COOTBETCTBYHOLLMIA TPEOOBAHUSAIM HACTOSILLErO CTaH4ap-
Ta, paccMaTpuBaeTcs Kak Mofy/b TUMa «HEPHOro ALLMKa.

3.4.3 annapaTHbIii mogynb (hardware module): Moaynb, peanusauusi KOTOPOro COCTOUT TOJSIbKO U3
(hM3nNYECKNX 3NEMEHTOB, BKIOYaaA MexaHW4Yeckne 3/1eMEHTbI, 3/1IeKTPOHHbIE CXeMbl W Nto6oe nporpamMmHoe
obecneyeHne, Hanpumep BCTPOEHHblE MUKPOMPOrpamMmMbl, HEAOCTYMHOE M3BHE 4Yepe3 KOMMYHWKaLWOHHbI
nHTepdeiic.

MpumMeyaHune — AnnapaTHblii mMogy/b 06n1aAaeT annapaTHbiMM cBoiicTBaMu. OH COCTOWUT M3 annapaTtHbiX
KOMMOHEHTOB.

Mpumepsbl

1 MexaHU4Yeckunin LuapHUp 6e3 3/IEKTPOHUKN; K ero arnnapaTHbIM CBOWCTBaM OTHOCATCS pasMepbl, Ku-
HeMaTUYecKme XxapakTepuCTUKN, YCTAHOBOUYHbIE MOBEPXHOCTM Ha 060MX KOHLAX, MaTepuasl, XeCTKOCTb,
MaKC/MMa/IbHO AONyCTUMOe yCuine u MOMeHT U T. [,

2 K annapaTHbIM CBOCTBaM YyCOBEPLUEHCTBOBAHHOIO MEXAHUYECKOIro LapHMpa, B COCTaB KOTOpPOro
BXOAAT MUKPOKOHTPOJ/I/IEP C NPOrPamMMHbIM 06GecrneveHnemM 1 gBuraTenu s ynpasneHnss TakumMmn xapakTe-
pPUCTVKaMK, KaK XXeCTKOCTb WU AemMndupoBaHune, Takke 0 THOCMTCSA TUN CoOeaMHUTENA AN nodaun NuTa-
HWUSI Ha BCTPOEHHYIO 3/1IEKTPOHVKY 1 ABUraTes M, BKIoUasl ykazaHue orpaHuyeHnii No HanpsbKeHUIO 1 TOKY.

3.4.4

nporpamMmmHbIn Moaynb (software module): Mporpamma unn @yHKLMOHANBLHO 3aBEPLUEHHbIN dpar-
MEHT nporpamMmmbl, NpeAHa3HavYeHHbli 4159 XpaHeHns, TpaHcnauum, o6befMHEHNA C APYTUMU NMPOTrPaMMHbI-
MW MOAYNSAMU W 3arpy3ku B ONepaTUBHYO NamsTb.

[FOCT 19781—90, cTaTbsa 15]

MprmedyaHune — lMporpaMmMHbIil MOAY/b 06/1aA43aET NPOrPaMMHbLIMU CBOWCTBaMM. OH COCTOUT U3 NMPOrpaMMHbIX
KOMMOHEHTOB.

3.5 TepMWHbI, OTHOCSILLMECS K KaTeropusaunm Mmoaysiei rno nx OCHOBHOM oyHKUMN

3.5.1 moaynb npueoga (NpuMBoAHOW MoAaysb) [actuator module (actuating module)]: BbixogHoi mMogynb,
OCHOBHOW (DYHKUMEN KOTOporo siBnseTcs husmyeckoe nepemelleHme poboTa uav M3MeHeHWe cpefbl BOKPYr
po6oTa B OTBET Ha KOMaHAbl OT APYTMX MOAY/EN C Lesfblo BbINO/HEHNA POBOTOM 3afay No HasHaYeHuIo.

3.5.2 KOMMYHUKaLUMOHHbIN MOoAy/b (communication module): Moaynb, KOTopblit 06ecneunBaeT g4oCTyn
K KOMMYHUKaLMWOHHbIM MHTepdielicam 13 BHeLWHel cpedbl unn obecneynBaeT B3anMOCBA3b MeXAy MOAYAMU.

MpumeyaHune — WHTepdelickl C BHELLHEN Cpeaoil MOryT OCYLLECTBNATLCS C Ucrnosib3oBaHueM Wi-Fi, Mo6ub-
Holi ceTwn, Ethernet n . g,

3.5.3 BblUMCAUTENbLHbI MOAynb (computing module): Moaynb, KOTOpbIA NpefocTaBAseT BblYUC/IU-
Te/NibHble pecypcbl ANA UCNONb30BAHUA NPOrPaAMMHbBIMU MOAYIAMM.

MpumMmevyaHue — BbluMC/UTENbHBIE PECYPChI OTHOCATCA K annapaTtHoMy o6ecrneuyeHnio, npegHasHauyeHHOMY
[NS1 VCMOJTHEHWSI MPOrPaMMHOro 06ecneyeHuns, U MoryT MMETb B CBOEM COCTaBe pacrnpefeneHHble Moy u.

3.5.4 MHpPaACTPYKTYpPHbIA Moaynb (infrastructure module): Moaynb, o6ecneunBatowmnii cpeactea u
pecypcbl ANns NOAAEPXKU paboThl APYTMX Moaynei.

MpumeyaHunsa
1 MMpumepamy CpeacTB, UCMOb3YEMbIX APYTUMU MOLYIAMU, ABJAKOTCA MeXaHW4ecKne KOHCTPYKUMWU A/1A Y3/10B
KpenneHns kabeneii, No KOTOPbIM NepeAaroTcs AaHHbIE U NUTaHKE.

2 Mpumepamu pecypcoB, MCMO/b3YEMbIX APYIUMU MOZY/ISIMU, SIBAISOTCS UCTOYHUKU NMUTAHKS, NamsiTh U NpoLiecco-
pbl, KOMMYHVKALMOHHbIE MOCTbI (MU Xabbl) Mexay po6oTamu Wiy Mexay poGoTOM 1 cepBepamu.

3.5.5 CeHCOpHbI Moaynb (sensing module): BXxogHoi moAaynb, NpegHasHaueHHbll ana c6opa gaHHbIX
0 BHellHel cpefe poboTa WM O COCTOSHUWM poboTa A1 UCMNONb30BaHUA APYTVMU MOAYISAMU C LEesbio noj-
AepXKN pobOTOTEXHUYECKOrO KOMMJ/IeKca Npu BbINMOSIHEHWMM 3aay Mo Ha3Ha4yeHuto.



FOCT P 60.2.0.1—2022

3.5.6 CynepBuU30pHbIi Moaynb (supervisor module): MporpamMmMHbIi MOAY/Mb, KOTOPbIA KOHTpoAupyet
COCTOSIHME APYrnX Mofynein n MoXeT ynpasnaTb NepexofoM M3 OAHOro COCTOAHUA B Apyroe c Lesnbio obecne-
YyeHMs Hagnexauwein nocnegoBatenibHOCTM paboTbl mogynei.

4 OO6Lme NoMoXeHnA

4.1 BBepgeHune

B gaHHOM pasfesne npeAcTaBfieHbl OCHOBHbIE MPUHLMWMbI, NO/TOXEHHbIE B OCHOBY MOAY/IbHOrO MOCTPO-
€HNA CEepBUCHbLIX POGOTOB. /1A OnNMCaHMA 3TUX MPUHUUMOB PEKOMEHAYeTCs UCNOoNb30oBaTb s3blk SysML,
KOTOpblii onpeaensieT TUMbl AnarpaMm Ha yHMBEpCasbHOM si3blke MOAENNPOBaHWUS ANs NPUKIagHbIX 3adad
CUCTEMHOIW MHXEeHepuu, a Takxe MojfdepXuBaeT UX onucaHue, aHanus, NpPoekTUpoBaHue, BepuduKkauuno u
BanMgayuo. M3rotoButenam mMogaysneli pekoMeHAyeTcs BbINOMHUTL Mpouecchl Bepudmkaumm n Banugaymm
ANst Toro, Yto6bl NOATBEPAUTL COOTBETCTBUE WX U3AENUi TpeboBaHMAM MOAYNLHOIO MPUHLMNA NOCTPOEHUs
CEepPBUCHBLIX po6GOTOB.

4.2 OCHOBHbIle MPUHLUUMNBI MOAYJ/IBHOCTU

4.2.1 O6LwKe NoJSIoXeHNS

B paHHOM NyHKTe NpuMBEEHO OnMcaHme OCHOBHbIX NMPUHLUNOB, KOTOpble cneayeT cobngaTtb npu pas-
pa6oTke moaysneii. HecMOTpSA Ha TO, YTO AaHHble MPUHUKUNLI YACTUYHO NpefcTasB/ieHbl B BUAE peKoMeHAauuni,
pa3paboTumk MOAYNA OOSKEH:

- [OKYMEHTMpPOBaTb BblOpPaHHbI MOAYNbHbIA NOAXOL;

- NpefocTaBUTb MHTErpaTopam BCHO HE06XoAMMYK MH(opMaLMio N0 UCNOIb30BAHUIO MOAYNS.

[aHHble NpuHLMNblI B 06WEM C/yyae MOXHO MPUMEHATb K MOAYNAM C annapaTHbIMW WM NPOrpamMMHbl-
MW cBolicTBamMun. B faHHOM pasgesie TEpMUH «MOfAY/1b» UCMO/Ib30BaH B CAMOM LUMPOKOM CMbIC/IE OTHOCUTESb-
HO Kak 6a30BblX, Tak U COCTaBHbIX MOAY/EW, eCnn He ykasaHo MHOoe.

4.2.2 KOMNOHYeMOCTb

Paspab6oTka moaynei gonxHa obecneuynBaTb BO3MOXHOCTb WX SIOFMYECKOTO M (dU3NYecKoro obbveam-
HEHUA B COCTaBHble MOAYNW A1 BbINOSIHEHNA 60siee CNOXHbIX AEWCTBUIA Npu nognepxaHum TpeboBaHuin
K hyHKLMOHMPOBaHUIO 1 6e3onacHocT. KoMnoHyemocTb cnegyeT obecneunBatb Ha OCHOBe WHchopmauumu,
nepegasaemoi yeped mHtepdelicbl, 6€3 UCNONb30BaHNA MHGOPMAaLUN O BHYTPEHHEW CTPyKType moayneii.
Mogynu moryT 6bITb cobpaHbl B 6aHKax AaHHbIX WM peno3nTtopuax Ana obecneyeHus ynobcTea ux NoBTOp-
HOrO UCMONb30BaHWs. JaHHbIA NPUHUMN NOAPOGHO paccMOTpeH B 7.2.2.

4.2.3 NN"HTerpmpyemocTb

Mpu pa3paboTke annapaTHbIX ¥ NPOrpamMmMHbIX CBONCTB MoAayneli Heob6xoammo obecrneynmBaTb BO3IMOX-
HOCTb MX MHTerpauun n obpasoBaHuss 60s1ee KPYMHbIX CUCTEM /1 BbIMOSIHEHUA HAMEYEeHHbIX LeneBbiX cep-
BUCOB WM PYHKUWIA. AN obecneyeHnsa HafLexXHoro obbeanHeHus moayneit Heobxoguma paspaboTka Hagne-
Xawmx nHtepdgeicos. Bonpocbl 6€30MacHOCTM CUCTEM, COCTOALWMX M3 MOAY/el, pacCMOTpeHbl B pasgene 5.

4.2.4 NIuTeponepabenbHOCTb

Mpu paspaboTke moayneit Heo6xoANMO obecrneynBaTb BO3MOXHOCTb UX NOAKIOYEHUA K APYTUM MOAY-
NAM AN COBMECTHOW paboTbl. Moaynm AOMXKHbI NEerko coegumHAaTbca 1 obecneymBatb COBMECTHOE WCNOJb30-
BaHMWe MUTaHuA N gaHHbIX. Ona obecnevyeHnss o6MeHa AaHHbIMU AO/KHbI 6bITb ONpefesieHbl U peasn3oBaHbl
NMPOTOKO/Ibl B3aUMOAENCTBUA Ha pPasHblX YPOBHSAX B COOTBETCTBUMU C pas3fesiom 7.

4.2.5 TnybuHa getannsaymn mogynemn

OnAa peanusaunn @yHKUUA mogynein Heo6xoANMMO NpaBuIbHO onpefenunTb YpoBeHb rybuHbl geTannsa-
LM MOAYNbHOW KOHCTPYKLMW, COCTOSLLEN M3 6A30BbLIX M COCTABHbLIX MOAYNEN.

Mpumepbl 6a30BbIX U COCTABHbLIX MoAyNen npeacTaBneHbl B NPUNOXeHUN B.

4.2.6 MNMnatdpopmeHHass HeE3aBUCUMOCTb

Mpu pa3paboTke moayseli Heob6xoANMO o6ecneymBaTb BO3MOXHOCTb UX MUCNO/Ib30BAHUSA B pa3HbiX cep-
BUCHbIX po6oTax uan gna o6befMHEHUA C pa3HbIMW KOMMJeKkTaMmu mMoaysneli 6e3 CylecTBeHHOW moanduka-
unn. PaspaboTka nporpaMmHbIX MoAyfnen fo/mkHa obecneymBaTb WX BbIMOSIHEHWE C MUHUMAa/bHBIMU MOAM-
hrkaumamm Ha pasHbiX nnatopmax, TakMx Kak BCTPOEHHble BblYUCNUTENbHbIE cucTeMbl, Linux, Windows
Uau onepaunoHHble CUCTEMbl peasibHOro BpemeHu. Mogynu c annapaTHbIMW CBOWCTBaMW, UCMOJSb3yeMble
B pasHbiX CEPBUCHbIX POBOTOTEXHUYECKMX KOMMEKCcax, AO/DKHbl MMeTb CNOCOBHOCTb paboTaTb Ha pasHbiX
nnatdopmax.
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4.2.7 OTKpPbLITOCTb

OTKpbITOCTb B HACTOALWEM CTaHfapTe nojpasyMeBaeT Ha/lnume MexaHUu4yeckmux 1 3/IeKTPUYEeCcKuX UHTep-
oeiicoB A8 mogynei ¢ annapaTtHbIMK CBOCTBaAMM, a MPOrpaMMHble MHTepdeicbl Mexay MoagynsaMun LOKHbI
cogepxaTtb MHpopMaunio 06 YCTAaHOBMEHHON 3Ta/IOHHON apxuTekType, cocToswel u3 mogynei c annapart-
HbIMU ¥ NPOrpaMMHbIMUW CBOMCTBaMW, BKIKOYAA UX CTPYKTypy, 6e30macHOCTb, 3alULLEHHOCTb U MeToAbl Te-
CTUPOBAaHUA.

B0O3MOXHOCTb MOBTOPHOIO WMCMOJ/Ib30BaHUA MOAYy/eil AOo/HKHA NoAAePXUBaTbCA MPenoCTaB/EHUEM WUH-
Terpatopam Heo6xoAMMOl MHOpMaLUK, HAaNpMMep 0 3aBUCMMOCTSAX M HECOBMECTUMOCTAX MOAY/EN.

MpumeyaHne — Heobxoammas MHOPMaUMA MOXET BKIOYaTb MCXOAHbIA KOA, AOKYMEHTauuio, MOAenn B
cucTeme aBToMatmyeckoro npoektmposaHus (CAMP), NpUHUMNUasIbHbIE CXEMbI, OMbIT NPOEKTUPOBaHWS, CUCTEMHbIE ap-
XWUTEKTYpPbl, nepapxum NporpaMMHOro obecneyenus, cneundvkaLmm nHTepdencos n . 4.

4.2.8 BO3MOXHOCTb MOBTOPHOIO MCNOJ/Ib30BaHUsA

Moj, BO3MOXHOCTbLIO MOBTOPHOIO UCMO/b30BaHWA NOHMMAETCS CNOCOOHOCTL MOAy/eli K UCNOIb30BaHWI0
M NOBTOPHOMY MCNO/Ib30BAaHWIO Ha pas3HbiX naaTopMax ¢ NOMOLWbI Hagnexalmnum o6pa3oM onpegeneHHbIX
UHTepdeiicoB. MHTepdelickl Mogynei AoMXHbI 6bITb CNPOEKTUPOBAHbI Tak, UTO6bl 06ecneyYnTb BO3MOXHOCTb
NOBTOPHOrO McNosb3oBaHus moaynei. K uitepdeiicam, o6ecneunsaowuMm NOBTOPHOE UCNO/b30BaHME, OTHO-
CATCS NporpaMmHble UHTepdechbl, COeANHUTENN MEXAY MOAYNSAMMU U yCTPOCTBA COrfacoBaHus annapaTtHbIX
CBOWCTB Moay/neii.

Mpu HEo6XOAMMOCTM BO3MOXHOCTb MOBTOPHOIO MCMOJ/Ib30BAHWS MOXET NOAAEPXMBATbLCA WHCTPYKLU-
SIMU MO MOHTaXy, ONUUSMU KOH(UTYPUPOBaHUSA U PEKOHDUTYPUPOBAHUS, BO3SMOXHOCTAMMN MOAEPHMU3ALUN W
TpeboBaHUAMUN K TEXHUUYECKOMY 06CNYyXMBaAHUIO MOAy/e.

4.2.9 be3onacHoCTb

Moaynu cnegyeT paspabaTbiBaTb B COOTBETCTBUM C TPe6OBaHMAMU CTaHAAPTOB 6€30MacHOCTU A/ BCEX
npuknagHbiX 3agad, CBA3aHHbIX C 6e30nacHOCTb0. Kpome Toro, npu paspa6oTke monyneii Heob6xoaumo obe-
cneymBaTb nogaepxaHune 6e30nacHOCTU BCell MOAYbHON cucTembl. M3roToButenn moayneli Ao/MKHbI npeao-
CTaBNATb MHTErpaTopam MHGOpPMaLMN, HEOOXOAMMYI AN NPOEKTUPOBAHUA CUCTEMbI C yY4ETOM TpeboBaHMi
6e3onacHoOCTH.

4.2.10 3awnieHHOCTb

Mpu pa3paboTke Moayseli ¢ NporpaMMHbIMU CBOWCTBAMMW WM KOMMYHUKaLMOHHBIX UHTepdelicoB He-
o06xoaMMo obecneunTb NpeaoTBpaLleHne NOonbITOK HECaHKLMOHUPOBAHHOIO AOCTYyNa K HAM, a Takke nognaep-
XaHue 3alMLULeHHOCTN BCeil MOAY/TbHON CUCTEMBbI.

4.3 AbcTpakuunsa

Ona onpefeneHns cTaHfapTHbIX UHTepdelicoB Mexay annapaTHbIMU U NPOrPaMMHbLIMU MOAYAMU che-
AyeT UCNnosb30BaTh C/iou abecTpakumum aas Toro, YTo6bl:

- NoAAEPXMBATb UHTEPONepabebHOCTb U BO3MOXHOCTbL NMOBTOPHOIO MCMO/Ib30BaHUS MOAYyNeid;

- ynpouwaTb KOMNbIOTEPHOE MOAE/IMPOBaHUE 1 MakeTUpoBaHue;

- cnoco6CcTBOBATbH HE3ABMCMMOCTU peanusauun U naatopMeHHOW He3aBUCUMOCTH.

MpunmevyaHunsa

1 MNMporpaMMHbIi MOAY b UHPPaKPacHOro Aatumnka 1 NporpaMMHbIA MOAY b Y/IbTPA3BYKOBOIO AaTumka MoryT BbiTb
1Cnonb30BaHbl BMECTE A1 U3MEPEHWsT pacCTosHKA OT po6oTa 40 6avkaiwero o6bekta. 31 ABa MOAyNA MOryT nonyyarb
3HaYEeHNSA pacCTosHUA OT MHAIPAKPACHOro AaTumka W yNbTPas3ByKOBOrO AaTuuka C NMOMOLLbIO ApaiBepoB 3TWX YCTPOWCTB
COOTBETCTBEHHO. [Npy 3TOM 3TU ABa MOAY/A HE MOryT MCNO/Mb30BATLCA MOBTOPHO U ObITb MHTEpONepabdesibHbIMU, TakK Kak
Kavkablli MOAY/b UCNOJb3YET CBON COOCTBEHHbINV ApaliBep YCTPOWCTBA, XOTA UCMOSb3YHTCA OAHW U Te Xe AaHHble. UToObbl
obecneynTb BO3SMOXHOCTb MOBTOPHOIO UCMOMb30BAHUA 3TUX ABYX MOAYNEW AN CUATbIBAHWSA 3HAYEHWS PacCTOSHWSA, He-
06xoauM ofuH ApaliBep abCTPaKTHOrO YCTPOWCTBA, KOTOPbIN 06ecneynT BO3MOXHOCTb MCMO/Ib30BaHWs APYroro CeHCop-
HOro mMofynist 6narogaps cnot abeTpakumm, HECMOTPS Ha TO, YTO M3rOTOBUTENM NOCTaBNAT pasHble TUMbl AaTYUKOB A1
N3MepeHnss paccTosHUS.

2 Cnoii abCcTpakumm UCnonb3yeTcs B MPOrpaMMHbIX MOZY/ISIX /18 4OCTyNa K annapatHbIM YCTPOMCTBaM, TakiM Kak
CEepBOABUraTeNIN 1 NasepHble AaTUMKN.

3 B HacTosLeM cTaHAapTe UCMo/b30BaHWeE C/105 annapartHoin abeTpakumy nm nHoin hopmel ApaiiBepa ycTpolicTea
ABnseTca akybTaTMBHOM BO3MOXHOCTBIO (CM. 7.3). ECnv KOHKpeTHas peanmsaums MOAy/bHOTO poBOTOTEXHUYECKOro
Komnsiekca MoxeT ObITb obecrneyeHa NpsMbIM BbI30OBOM NPOrpaMMHbIX DYHKLMI ApaiiBepoB YCTPOICTB, TO 3TO Takke A0-
nyckaeTcsl. AGCTPakLMs MOXeT BK/oYaTb UCMOJIb30BaHe METOA0B NpeobpasoBaHyis, Koraa 6asoBble TeXHUYECKMe cpej-
CTBa CBSA3U pas/NyHbI.
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4.4 JnekTpuyeckme MHTepdeiicbl U KOMMYHUKALMOHHbIE MPOTOKO/IbI
AnekTpuyeckme nHTepdeicsl 1 KOMMYHUKALUOHHbIE NPOTOKO/bI AO/IXHbBI COOTBETCTBOBATb TPeGOBaHU-
AM [eNCTBYLWMX CTaH4apToB.

MpumeyaHunsa

1 VHTepdpelich! WMH Nepesfayn AaHHbIX N KOMMYHMKALMOHHbIE CETU BK/IOYAOT annapaTHble 1 NporpaMMHble CBOIA-
cTBa. KoHuenTyasnbHbIii npuMep 0606LLeHHO KOMMNOHOBKM MHTEPCHECOB, OXBATLIBAOLWMI (OYHKLMOHAIBLHOCTL, NMUTaHKE
1 pabouyto cpefy, NoApo6HO PacCMOTPEHHLIN B pasfene 6, nokasaH Ha pucyHke 1

2 B Tabnuue 1 npuBeaeHbl HeKoTopble MPUMEPbl KOMMYHUKALMOHHbIX MPOTOKO/I0B. KOMMYHMKALMOHHbIE MpPOTO-
KOJIbl YacTo peasiM3ytoTCsl MPOrpamMMHO, HO MOTYT MMETb W annapaTHylo peannsaumio. KOMMYHMKALMOHHbIE MPOTOKO/bI
NnpeAcTaBNAT YPOBHM CO BTOPOrO MO CeIbMOi 3TasIoHHOM Mofen B3auMoJeicTBUA OTKpbITbIX cucTem (BOC), onpefe-

1 2 3

1— npuBog; 2 — Aatuuk; 3 — nuTaHue; 4 — BHELWHSAA cpeaa; 5 — (PYHKUMOHAaNbHOCTb; 6 — nuTaHme

PucyHok 1 — KoHLenTyaslbHbIil NpUMep KOMMOHOBKM MHTEPDEicoB MeXay Moay/siMu

Ta6nuuya 1— MNpyMepbl KOMMYHUKALMOHHBIX NMPOTOKO/IOB, KOTOPbIE MOTYT GbiTh MCMOJIb30BaHbI A1 MoAyei

Twn npoTtokona ['ne onpeneneH KommeHTapum
CAN [3], [4], [5], [6] MoaypoBeHb 6n10ka goctyna k cpege CAN 06bI4HO peanusytoT B TpaHcusepe ICs,
CANopen MPOTOKO/T KaHana nepegayn faHHbix CAN n dm3ndecknii NnogypoBeHb nepegayn

[aHHbIX pPeasiu3yloT ¢ NOMOLLbLI0 UHTEpdelicHbIX Mykpocxem CAN, a npuknagHoli
ypoBeHb CANopen 06bIYHO peansytoT B NPOrpaMMHOM OGECTIEYEHUN MUKPOKOH-

Tponnepa

Ethernet n Ul [8],[91 [10] PeanusoBaH B PHYs 1 MAC, koTopble MOTyT GbiTb WHTErpPMPOBaHbl B cneuuanu-

TCP/IP 3MPOBaHHbIX KOHTposiepax. (JaHHblii MPOTOKOM LUMPOKO WMCNO/b3YEeTCs BO BCEM
Mupe)

USB [11] CyLlecTByeT MHOXECTBO peasiM3aunii, a KiacC KOMMYHVKALMOHHbIX YCTPOICTB

USB (CDC) siBnisieTcs COCTaBHbIM K/1aCCOM YCTPOWCTB YHUBEpPCa/bHOW nocsieno-
BaTe/IbHON LUMHbI

Fieldbus [12] B [12] cTaHfgapTM30BaHbl LUMPOKO WCNofb3yemble npoTokonbl Fieldbus, Bkto-
yasa Foundation fieldbus, Profibus, WorldFIP, CC-link, EtherCAT, Modbus-RTPS,
SERCOS wu gpyrue

AnnapaTtHoe ob6ecnevyeHne 3MeKTPUYECKUX UHTephelicoB cneagyeT NpPoOeKTMpoBaTh Tak, YToGbl Ha nepe-
Javy nHopmauum He BNMANO 6/71M3KOe pacnonoXeHne ApYrux 3/1eKTpuyeckux NpoBOAHWUKOB UM YCTPOWCTB.
Mpn aTOM cnegyeT MCNOb30BaTh TOIbKO CTaHA4apPTHbIE COEAUHUTENN.

4.5 B3anmMo3aMeHSEeMOCTb

B3anmo3zameHsaseMOCTb U NEPEKOMMNOHOBKA MOAY/ei rnaBHbIM 06pPa3oM OTHOCATCA K COEAUHAEMOCTM
MoAynein Mn MOryT OCYWeCTBAATbLCA Ha pasHblX YPOBHSIX; B HACTOSILLEM CTaHAapTe pacCMOTPEHbl 4YeTbipe
YPOBHS:

10
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- ypoBeHb 1. mepecTaHOBKY MOyneil MOXEeT OCYLLeCTBNASATb TO/IbKO U3rOTOBUTE b UM UHTErpaTop po-
6OTOTEXHUYECKOTO KOMMJIEKCA,;
- YpOBEHb 2: NepecTaHOBKY MOAY/ieii MOXeT OCYWEeCcTBAATb NOMb30BaTe b NMPU BbIK/HOYEHHOM PO6OTE;
- ypoBeHb 3. MepecTaHOBKY Mofy/feii MOXeT OCYLLeCTBAsATb MO/b30BaTeNb MPU BKAOYEHHOM po6oTe
(«ropsiuasi» 3ameHa);

- ypoBeHb 4: nepecTaHOBKY Mogynei

CTBOBaHHbIMMW NpUBOAAMM).
CamokoHurypmupoBaHune (ypoBHu 3 1 4) MOXET NPUBECTU K HEMpPaBWU/bHON paboTe poboTa MAM K BO3-
HUKHOBEHWIO OMACHbIX CUTyauuin. CesizaHHble € 3TUM Npo6emMbl 6€30NacHOCTU W 3alULLLEHHOCTU paccMoTpe-
Hbl B pasgesne 5. UTo6bl n36exaTb HEONpeAeeHHOCTU OTHOCUTENIbLHO COCTOSIHUA Moaynel, cneagyeTt nsberatb
CaMOKOHMUTYpUpPOBaHUSA NPU BbINOAHEHUN POBOTOM CBOMX YHKLMUIA.
N3rotoBuTENN MoAyseli AO/MKHbI NPefyCcMOTpeTb HEeO6X04MMbI/i YyPOBEHb B3aMMO3aMeHSIEMOCTU MOAY-
neii. Pa3Hble YPOBHU onpefensioT pasHble Tpe6OoBaHMUS K KOHCTPYKLMW coeAnHuTesneid, 6e3onacHocTn u 3a-
LWNLLEHHOCTU, N3HOCOCTOMKOCTH, LOKYMEHTUPOBAHHOCTU MoAy/el U T. 4., Kak nokasaHo B Tabnuue 2.

MOXET OCYLLecTB/IATb caM pPo60T («ropsiyasi» 3amMeHa C 3agei-

Ta6nuua 2— PekomeHaaumu gns pasHbIX YPOBHEN B3aviMO3aMEHSIEMOCTY

YpoBeHb

1

2

3

4

YacTtora
N3MeHeHul’

Hu3skaa

CpefHaa —
BbICOKas

Bbicokas

Bbicokas

KoHCTpyKuua
coeanHuTenen

MOXeT ObITb ynpo-
LLIEHHO C pa3faenb-
HbIM CcOeAVHEHNEM
MEXaHN4eCcKoi 1
3NEKTPUNYECKON
yacrten

MpegnoytuTesibHO
KOMOMHMPOBaHHbIE
coefuHuTeNn

Kom6UuHMpoBaHHbIe
coefuHuTeNn ¢
QoyHKUMel «ropsi-
yeli» 3ameHbl

Kom6rH/poBaHHble
coegyHUTeNn ¢
oyHKUMEN «TO-
psiueli» 3aMeHbl

1 60/1bLLUMMU
gonyckamu ans
aBTOMaTN4YeCcKoro
coeayHeHus

[JokymeHTauma

[na nonb3osare-
nen ¢ TexHnye-
CKMMU 3HaAHUAMN

Takxe n ana
nonb3oBarenemn
6€e3 TEXHNYECKNX
3HaHWA

Takxke n ana
nonb3oBarenemn
6€e3 TEXHNYECKNX
3HaHWA

Taxke n ana
nonb3oBartenem
6e3 TEXHUYECKNX
3HaHWi

Be3onacHocTb

Mpo6nembl 4OMKHbI ObITb
peLLeHbl C NMOMOLLbHO
OLIEHKM puUCKa, BbINOJSHEH-
HOV mocne N3MeHeHus

B0o3MOXHOCTM NOJb30-
BaTesieli 4OMKHbI ObITb
OorpaHuyeHbl C TOUKU
3peHus 6esonacHocTn. Cu-
cTemMa MOXET BbINOSHNUTL
NpoBepKy HenpoTuBope-
YMBOCTM BbIMOSHAEMbIX
GOYHKUMIA NPU BKIOYEHNM
nuTaHus

Bo3MOXHOCTU NOJb30-
BaTesieli 4OMKHbI ObITb
OorpaHuyeHbl C TOUKU
3peHunsa 6esonacHocTn. Cu-
cTema [0/KHa cneauTb 3a
TEM, YTOObI BbINO/IHAEMbIE
PyHKLMM HEe NpOTUBOpEYN-

7w apyr apyry

Bo3MOXHOCTV MO/b30-
Bateneli fo/MkHbl BbITb
OrpaHuyeHbl C TOUKU
3peHust 6esonacHocTn. Cu-
cTeMa [10/KHa cneuThb 3a
TeM, 4T06bl BbINOJHSEMbIE
(hyHKUMM He NpOTUBOpPEeUM-

7w Apyr apyry

lMporpammHoe
obecneyeHne

VHcTannaumsa m
KOHChurypupoBaHune
MOTYT ObITb C/I0X-
HbIMU 1 BK/OYATb
PYYHYHO HacCTPOIiKy

OpraHn3oBaHo B
naketax, aBToma-
TUYECKoe peLleHne
3aBUCUMOCTEN

ABTOMaTUYECKas
3arpyska, BbIrpy3ka
N nepekyeHne
MoZaynei Bo Bpems
pab6oThl

ABTOMaTMYECKas
3arpyska, BbIrpyska
N NepektyeHe
MoAynein Bo Bpems
paboTbl

WHdopMaLmoHHas Mofesb MOAY/bHOr0 po6OTOTEXHUUECKOrO KOMMJIeKca A0/KHA NpefocTaBnAaTh WH-
hopMaLmio 0 xapakTepUcTUKax Mofysieil 1 BO3MOXHOCTSIX OTAe/IbHbIX MOAy/eli 0OTHOCUTENLHO B3aMMo3ame-
HAEMOCTW U CAMOKOH(UTYPUPOBaHUS.
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4.6 XapaKTepucTmkn moaynsa

4.6.1 O6wwme NosioXeHUs

XapakTepucTukm MoAyns AO/MKHbI XpaHUTLCA B Npodhune xapaktepucTuk moaynsa. Korga moaynb nepe-
AaeTcAda A5 UcnoJsib3oBaHNA UM NMOBTOPHOIO MCNOJIb30BaHUA, I'IpO(*)VI}'Ib MoAaynAa OO/DKEH ObITb nepegaH sme-
CTe C HUM.

MpuMmeyaHune — OpraHusauys XpaHWIUWA XapakTepUCTUK MOAy/ssi B HacToslem CTaHgapte He
paccmaTprBaeTcs.

4.6.2 geHTndukauna moayns

Moaynb AO/KEH MMETb HaMMEHOBaHWe WaN UAeHTUUKaTop B BUAE CTPOKM WM YMCNOBOrO Koga, Ko-
TOpbIA MpucBanBaeT M3roToBUTENL MOoAynsA. Kpome Toro, camo m3genue v nocTaBLWWK TakKe A0/DKHbl ObITh
NAEHTUULMPOBAHbI C NOMOLLbIO HAMMEHOBaHUA WUIW UAEHTUUKALMOHHOIO Koga. [laHHasa uHdopmaums mo-
XeT 6bITb UCNosb30BaHa Npu pa3paboTKe CepBUCHOro0 poboTa Ha OCHOBE MOAyNeN, U3 KOTOpbIX aBToMaTuye-
CKW UM nonyaBTOMaTU4eckn hopMupyeTcs po60TOTEXHUYECKMIA KOMNaeKe. Ecnu moaynb NOAKAOYEH K LWNHE
LaHHbIX, TO OH A0/IKEH MO 3anpocy nepejasBatb CBON nAeHTUUKATOP APYTMM MOAY/ISAM U CYNepBU3OPHOMY
MOoZAYNH0.

B mogyne mMoxeT 6biTb NpeAyCMOTPEHO aBTOMAaTUYECKOEe KOH(UrypupoBaHuMe annapaTHoro (Bkaw4vas
KOHCTPYKLMIO) 1 NnporpaMMHOro obecnevyeHns poborta.

Ecnn B mogyne npegycMoTpeHa BO3MOXHOCTb aBTOMAaTMYECKOrOo CaMOKOH(UTypupoBaHUSA, TO MUHU-
ManbHasa nHopMaums, npegocTaBnsiemast U3roToBuTeNeM ANA MAEHTUUKALUM MOAYAS, AO0/IKHA BKAYATb:

- TUN MoAaynsa nvnu NAeHTUUKaAToOp MOAYNS;

- HaMMeHOBaHVe M3rOTOBUTENSA W/NAN NAEHTU(UKATOP M3rOTOBUTENS;

- BEPCU0 MOAyns;

- [paTty M3roToBJIEHNUS;

- CepuitHbIi HOoMep.

C TOYKM 3peHus 3alULLLEeHHOCTU CUCTEMbI MAeHTUUKauna mMoaynsa Ao/xHa 6biITb BepuguumpoBaHa C
NMOMOLLbI0 Hagfexallen npouenypbl ayTeHTUukaumm ons Mogynen, CBA3aHHbIX C 3aLLWLLEHHOCTbIO.

4.7 KomnbloTepHoe MmoaenmpoBsaHume

Ecnv ana npoBepkyM KOHCTPYKLUMU M (PYHKLMU MOAYNSA MCNONb3YeTCA KOMMbHTEPHOE MOAenvnpoBaHue,
TO He06X04MMO NAEeHTUDNLMPOBATL Npeaesbl U OTPpaHUYeHUsa UCNoNb30BaHHbIX Mogenein. Ocoboe BHUMaHue
cnepyet 06paTtnTb Ha NPoBepKy 6e30MacHOCTU U 3aLLMLEHHOCTM NPU UCNbITAHUAX B PeasibHbIX YC/I0BUAX NPU-
KnagHbIX 3afa4, COOTBETCTBYIOLMX MCMOJIb30BaHMIO poboTa Mo HasHaYeHUIo.

[Nna KOppPeKTHOro KOMMNbITEPHOr0 MOAENPOBAHMA MOAY/IbHON CUCTEMbI M3rOTOBUTENN MOZYyNein [osxK-
Hbl MpefocTaBUTb MHOPMAaLMWIO, HEOOXOANMYI A/ MOLENVMPOBaHUA ux mogynei. Pa3paboTumk cucTembl
MOAEeNupoBaHns OO/MKEH ykasaTb, Kakylo uHdopmMauuio HeobxoamMmo npefocTaBuTb M B KaKkOM BuAe (Hanpu-
Mep, B MeyaTHOM Buge WU Kak paiil napameTpoB, KOTOPbIA MOXET 6biTb MMNOPTUPOBAH B CUCTEMY KOMMbIO-
TepHOro mogenuposaHusa). MHdopmauua o mogyne, ucnonb3dyemas ANS KOMNbIOTEPHOTO MOAENMPOBaHUSA,
MOXeT BKIOYaTh:

- om3nueckne xapakTepucTukn Moayns, Takme Kak rabapuTbl, Macca, NJ10THOCTb, cTaTU4yeckue u guHa-
MUYECKNEe XapakTepUCTUKMA, KOHCTPYKLMOHHASA NPOYHOCTb U T. A., U €r0 BHELHWUA BUS;

- 3N1eKTpUUYecKne xapakTepucTuku MoAayns, Takme kak TpeboBaHMA K MakCUMasbHOW U cpefHell MoLly-
HOCTK, NnoTpebnsaemoin npu paboTe;

- OCHOBHble anropuTMbl ynpas/ieHus, KOTopble MOAY/lb MOXET peann3oBaTb;

- WHTepdpeiicbl AN BXOAHbIX (4AaTYMKM) WMAN BbIXOAHbIX (NPUBOAbI) MOAYNEW, KOTOpble onpefenstoT
dopmart v TMn nepegasaemoi nHopmaLymu;

- MeToj, C NOMOLLbI KOTOPOro CEHCOPHbIV MOAY/b NPUHMMaEeT MHOpMaLMio OT MOAEeNNPYEMON cpefbl;

- MeTof, C MOMOLLbI0 KOTOPOro MOAYNb NpUBOAa BO3AENCTBYET Ha MOAeNupyemyto cpeay.

MpumeyaHunsa

1 Moppo6Hble crneuudvkaumy pasHoo6pasHbIX MoJesnieil HaxoAsTcs BHe 06/acTV NMPYMEHEHUS! HACTOSLLEro
CTaHaapTa.

2 MOXHO Takke NpefocTaBuTb JaHHbIe /151 KOMMbIOTEPHOTO MOAE/IMPOBAaHMS C MOMOLLL0 MOAEN MOAYIS.
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4.8 Tunbl AaHHbIX A1 UHTeponepa6enbLHOCTU

B MoAyNnbHON CTPYKTYpe AO/MKHbI 6bITh ONpefenieHbl TUMbl aHHbIX, KOTOPble MOTYT 6bITb MCNOJ/Ib30BaHbI
B flaHHOW CTPYKType U B NPOMEXYTOYHOM MNporpaMMHOM o6GecnevyeHuu, BKAOYaa TOUYHOCTb NpeacTaB/eHus
LenblX N BELW,EeCTBEHHbIX 3HAYEHUIT 06LNX YACIOBLIX TUMOB AaHHbIX B COOTBETCTBMM C [13].

MogaynbHasa CTPYKTypa LOJIXKHA Takke onpeAensaTb cOornaweHns no o6wmmMm CoCTaBHbIM TuNaM AaHHbIX.
PekomeHayeTcs onpefensaTb NpPUBEAEHHbIE HWXe cornaweHus. Kpome Toro, CyulecTByeT HEGO/bLIOE YMC/IO
06W KX COCTaBHbIX TUMOB AaHHbIX, MOCTPOEHHbIX Ha 3TUX cornaweHunsx [14], a umeHHo:

a) nos3uumMsi B MPOCTPaHCTBE, KOTOPYH ONpeaenstoT OTHOCUTENIbHO HEKOTOPOW CUCTEeMbl KOOpAMHAT,
nmetolLein (hMKCMpoBaHHble 3HAYEHMUS NO3ULMU WU OpUEeHTaLuun B COOTBETCTBUU C KOHKPETHOI peanusayueil.
KoopauHaTtbl MOryT 6bITb 3afaHbl B Ae€KapTOBOM (hopmMaTe OTHOCUTENIbHO OPTOroHasibHON hMKCUpPOBAHHOM
CUCTEMbI KOOPAMHAT C UCNOSIb30BaHMEM TpUaabl BeLLeCTBEHHbIX yncen (X, Yy, z). Takke MOXeT 6biTb 3ajaHa
napa uucen (X, y), KOTOPYH MHTEPNPETUpPYIOT, Kak Tpuagy c z = 0;

b) opueHTauus B NpocTpaHCTBE, KOTOpasi MOXeT 6bITb ONpeAeneHa oOfHUM U3 ABYX cnoco6oB. O6bIYHO
opueHTauuo 3a4alT B TPEXMEPHOM NPOCTPAHCTBE KBATEPHUMOHOM, KOTOpPbIA NMpeAcTaBfeH YeTbipbMs yncna-
MU <c, SuU, SV, Sw>, rae (1, V, W) — OCb BpalleHusi, a C U S — KOCUHYC U CMHYC NOJSIOBMHbLI Yra nosopoTa co-
OTBETCTBEHHO. IHAuYe MOXeT 6bITb 3aaHO TO/IbKO BpalleHne BOKPYr OCW z Yr/IOM NOBOPOTa BOKPYr 3TOW ocw,
BblpaXeHHOM B paguaHax;

C) no3numsa 1 opueHTauus mMobunbHOro po6oTa, 3ajaBaemMble B €ro CTaHAAPTHOW cucTemMe koopauHart,
yctaHoBneHHoi B FTOCT P 60.0.0.3 n TOCT P 60.0.0.5;

d) reomeTpuyeckme AaHHble ABYMEPHbIX W TPEXMEPHbIX 06BEKTOB BbiGMpPAKOT HA OCHOBAHWUW AElCTBY-
IOLMX CTaHOapTOoB.

Kpome TOro, mogynbHas CTpyKTypa MOXeT onpefensaTb npaBusia WAM OrpaHUYeHus Toro, Kak cregyeT
CTPYKTYpPUpOBaTh BXOAHbIE U BbIXOAHbIE AaHHbIE MOAYS.

MN3rotoBUTENL MOAYNSA AO/HKEH BbIGpaTh NoAXoAsAlMe TUMbI U CTPYKTYPbI AAHHbLIX U3 AManasoHa, ycta-
HOBJ/IEHHOTO B ONpeAefnieHnn MoAyNbHOU CTPYKTYpbl ero moayns. MiHopmayms o Tunax u CTPYKType AaHHbIX
JO/KHA ObITb YKaszaHa B onucaHuy moaynsa (npegnaraemblii WabnoH onnucaHus Mogyns npeacraBfieH B Npu-
NIoXeHnn A, a Npumepbl onucaHus Mogynein no gaHHoMy Wa6/oHY NpeAcTaBNeHbl B NPUAOXeHUn B).

5 ObecneyeHne 6e30MacHOCTU U 3aLLNLLEHHOCTH

5.1 O6ume nonoxeHus

B faHHOM pasfene NpUBeAeHO PYKOBOACTBO MO NpuUMeHeHuo TpeboBaHuii [efiCcTBYWMUX CTaHAapToB
no 6e30nNacHOCTM M 3aLLULLEHHOCTU NPW pa3paboTke MoAynel U CUCTEM, MOCTPOEHHbIX Ha KX ocHoBe. Cogep-
XaHue JaHHOro pasfenia He JO/HKHO MCMO/MbL30BaTbCS B KauecTBe 060CHOBaHUA Hecob6ntoaeHns TpeboBaHuii
NMPUMEHUMbIX CTAHAAPTOB NO 6€30MacHOCTM 1 3alMLLEHHOCTH.

MpumeyaHne — Be3onacHOCTb MOXeT ObiTb OLEHEHA Ha YpOBHE OAHOr0 MoAyns (06bIYHO BbIMOSIHAET-
CA W3roTOBWTENIEM MOAYNSA) U HA YPOBHE BCEr0 CEPBMCHOr0 PO6OTOTEXHUYECKOrO KOMMMekca (06blYHO BbINOSHAETCA
WHTEerpaTopom).

Be3onacHoCTb M 3alMLLLEHHOCTL NPeACTaBAAIT pasHble acnekTbl pa3paboTkn, KOTOpble BAUSAIOT APYT HA
Apyra npv npoekTnpoBaHun poboTta u ero mogyneli. bpewsb B 3almnTe po60TOTEXHUYECKOTO KOMMeKkca uunm
Moaynsi po6oTa MOXeT cTaTb NMPUYMHOK BO3HWKHOBEHMS Yrpo3, CBSi3aHHbIX C 6€30MacHOCTbI0 ero npuMeHe-
HUsA. MoaToMy paspaboTunk Modyns poboTa [O/MKEH OnpefennTb C NOMOLWbI OLEHKN puUcKa NoTeHunasbHble
Yyrpo3sbl, KOTOPble MOTryT BO3HUKHYTb MPW MCMNO/Ib30BAHWM MOAY/A MO Ha3HAYEeHUID U KOTOopble pa3paboTumk
[O/KEH CHU3UTbL 3a CYeT Haanexaleidl KOHCTPYKUUN mMoayns.

YA3BMMOCTb 3aluThl OAHOTO MOAY/NSA CEPBMCHOIO poboTa MOXEeT NPUBECTN K HAPYLUEHUIO 3aLlULLEeHHO-
CTU BCEr0 CEpPBUCHOro0 poboTa, YTO MOXET CTaTb MPUUYMHON BO3HUKHOBEHWS YIpO3 NpW ero npuMeHeHun. W3-
rotoBuTENO MOAYyNsA poboTa crefyeT YeTKO NpeacTaBnATh cebe yA3BUMOCTH 3aluTbl MOAY/S, KOTOpPble MOTYT
NOB/NATHL Ha 3allULEeHHOCTb BCEro CepBUCHOro poborta. PaspaboTunky poboTta crefyeT yuntbiBaTb BOMNPOCHI
6e30NacHOCTU M 3aLlMLWEHHOCTM NPU NPOEKTUPOBaHUM MOAY/IbHON KOHCTPYKLMM CEPBUCHOrO poboTa.

K po6oTam 1 pobOTOTEXHMYECKMM KOMMJIEKCamM MPMMEeHUMbl CTaHgapTbl 6e30MacHOCTM, BKIYasa cre-
aywoume:

- TOCT ISO 12100 — pgns OuEHKM pUCKa U CHUXEHUS pUCKa MallvH U MEXaHU3MOB;

- FTOCT P 60.1.2.1, TOCT P 60.1.2.2 n TOCT P 60.1.2.3 — ana npoMbllU/IEHHbIX PO6OTOB;

- TOCT P 60.2.2.1 — gnA po60TOB N0 NepcoHasibHOMY yXoAay;
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- TOCT ISO 13849-1, komnnekc TOCT P M3K 61508 n TOCT P M3K 62061 — ana cdyHKUMOHANbLHO
6e3onacHocTy.

Bonpocbl 6€30nacHOCTM MeAULUHCKMX pOo60TOB paccMoTpeHsl B [15], [16] v [17].

B MoAgynbHOM po6GOTOTEXHMYECKOM KOMMMIEKCe nporpamMHoe obecneyeHue MOXeT NpUcyTCTBOBaTb
B pasHbix moaynax po6ota. FOCT P MCO/M3K 12207 v TOCT P 57193 onpenensitoT NPoOLECCHl XUIHEH-
HOro uMkna npu paspaboTke MNPOrpaMMHOro obecneyeHuss C Uenblo obecnevyeHuss Tpebyemoro kadyecTBa.
FOCT P M3K 61508-3 yctaHaBnuBaeT TpeboBaHnsA 6e30nacHOCTU ANA MPOrpamMMHOro o6ecnevyeHus yacTtu
CUCTEMbI ynpaBfieHUs, CBsAA3aHHOI C 6e30nacHOCTbi. TpeboBaHus 6e30MacHOCTM ANs NPOrpamMmMHOro obe-
cneyeHUss MPUMEHUMbI TOMIbKO K YacTAM MPOrpaMmMHOro o6ecneyvyeHuns, CBA3aHHbIM C 6e30MacHOCTbIO, M pac-
CMOTpPEHbl B 7.2 n 7.4.

Mpu ncnonb3oBaHUKM MOAY/IBHOTO MPUHLUMNA NOCTPOEHUSI CEPBUCHOIO po60oTa NOBbIWAETCS BEPOATHOCTb
€ero pekoHUrypupoBaHns ANA peleHnss pasHbiX NPUKIagHbiX 3afady, YTO AO/DKHO ObiTb YYTEHO MPU OLEHKe
pucka n cHuxeHumn pucka B cootseTcTBun ¢ FOCT ISO 12100 ans obecneyeHnss COOTBETCTBUS TpebOBaHUAM
6e3onacHoCTM daxe nocne pgob6asneHus/yganeHusi/pekoHurypnpoBaHus moaynei, Hanpumep C NOMOLLbIO
npoBeAEeHUs MOBTOPHOI OLEHKM pucKka Nocsie pekoHgurypauum poboTa. [laHHble TpeboBaHMS MOryT npume-
HATbBCA Ha YPOBHE CUCTEMbI, a TaKKe Ha ypoBHe mopyneii. NMoMumMo 06bIYHOI OLEHKM pucka Ha ocHoBe obe-
cneyeHnss 6e30nacHOCTU, pas3paboTyYMK W/MAN UHTEerpaTtop CEPBUCHOrO poboTa AO/IKEH MPOM3BECTU OLEHKY
pucka 3auMLeHHOCTN, YTOObI OLEHUTL NOCMEACTBUSA €r0 CHMXKEeHUa ans 6esonacHocTn. Hanpumep, onacHas
cuTyaumss MOXeT 6biTb CHMXeHa npu gob6aBfeHUun HekoToporo moayns. OgHako nocne Nw6oro U3mMeHeHus
MOLY/NbHOW CTPYKTYpbl po6oTa crefyeT 3aHOBO OLEHUTb PUCKM, BO3HMKAKOLLME NOc/e pekoHdwurypauum mo-
Ayneii, ¢ TOYKM 3peHus kak 6e30MacHOCTM, Tak U 3aliULLEHHOCTH.

Cnepgytouime ctaHaapTbl U AOKYMEHTbI MOTYT 6bITb MCMO/b30BaHbl NPY OLEHKe 3aluWeHHOCTM po60oTO-
TEXHMYECKOTro KoMMeKkca u Mogynei:

- FTOCT P 56205, yctaHaBnvBawLWmnii TEPMUHOMOINIO, KOHUENTyaslbHble MOMIOKEHNSA U MOAENUN Npume-
HUTENbHO K 6€30MacHOCTM CMCTEM NPOMbILW/IEHHON aBTOMATUKU U KOHTPO/S;

- TOCT P M3K 62443-2-1, onpepenstownin 3ieMeHTbl yNpaBAeHUsa 3aunULeHHOCTbI CMCTEM NMPOMbILL-
NIEeHHOV aBTOMATUKW;

- TOCT P M3K 62443-3-3, onpefensaownini ypoBHU 3aLiMLLEHHOCTU B CUCTEMAX yNpaB/eHus.

Bonpocbl knbep3awmnileHHoCcTN MalmnH paccmoTpeHbl B [18], a ocHOBHble npaBuia kubep3alinileHHo-
cTu onpegenetxsl B [19].

Ha pucyHKe 2 nokasaHa CBSiI3b Mexay puckamum 6e30nacHOCTU U 3aluleHHOCTU. N3rotoBuTenn moay-
neii n nHTerpatopbl (a Npu HeOBXOAMMOCTM U pa3paboTUMKM MOAYNLHOW apXUTEKTYpbl) AO/MKHbI CrefoBaTb
npaBmnam u Tpeb6oBaHMAM, YCTAHOB/IEHHbIM B MPUMEHMMbIX CTaHAapTax 6e3onacHocTu. OTOMy npoueccy
COOTBETCTBYET FOPM30HTANIbHbLIA pPAA Ha pUCYHKe 2. PUCKM 3alULLEHHOCTN MOAYNA AO/MKHbI OGbiTb OLEHEHbI C
NPUMEHEHNEM TEX X€ YCNOBUIA MCMNOMb30BaHUS MOAYNS MO Ha3HAYeHW0, MPOrHO3NPYEMOro HemnpaBUIbHOTO
NPUMEHEHUNA N «orpaHnyeHnin Ha mawmnHy» (no FOCT ISO 12100— 2013, 5.3), kKoTOopble UCNO/b30BaINCL NpU
aHannse 6e3onacHoCcTM mMoaynsi. NMPOUECC OLEHKM U CHUXEHWUSI PUCKOB 3alulW,EeHHOCTW (BepTUKasibHbIA pag
Ha puUCcyHKe 2) cnefyeT BbINOMHATbL Kak uTepaTuBHbIA npouecc: 6o napannienbHo ¢ waramu 1 un 2, nokasaH-
HbiMn Ha pucyHke 1 TOCT ISO 12100—2013 (pa3gen 4), nn60 B KOHLE COOTBETCTBYOLWEro npouecca. NHTe-
rPUPOBAaHHLIA MPOLECC OLEHKN U CHUKEHMUA PUCKOB 3aliMLLEHHOCTU U 6e30MacHOCTM (AMaroHasbHbIil psg Ha
pUCyHke 2) criefyeT BbINOJSHATb Kak UTepaTuBHbIi npouecc. Eciv noBbllWeHNEe YPOBHA 3alUMLLEHHOCTU MOXeT
NPMBECTU K CHUXEHUIO YPOBHS 6€30MacHOCTW, TO MOBbILEHWE YPOBHSA 6€30MNacHOCTU MMeeT NpuopuTeT Hajg,
NOBbILLEHNEM YPOBHSA 3aliULLEHHOCTH.

MpumeyaHune — M3rotoBUTE/lb MOAYSIA MOXET SIMGO MOMbITATbCA MO-APYrOMY peasi3oBaTb COOTBETCTBYHO-
LYyt OyHKLMI0O 6e30MacHOCTW, KOTopas Mo-npexHemy OyaeT yA0BNEeTBOPSTbL TPe6OBaHMIO 6€30MacHOCTUN, MO0 OH MOXET
annpoKCMMpoBaTb Mepy 0GecneyeHnst 3alyWEeHHOCT Tak, YTobObl paclumpuTb OYHKUMI0O ob6ecneyeHnst 6e30nacHoCTy,
BO3MOXHO 6€3 BMeLIaTe/IbCTBa B Hee.

14



MOCT P 60.2.0.1—2022

YBenuyeHne 6e30nacHoCcTu

[na 6e3onacHoCcT Mogyns

OueHka pucka Y3kue mecta Mepbl no Be3onacHblii

6e3onacHocTun 6e3onacHoCTH 6e30nacHOCTK MoZaynb
LU VSILL LU L UIMSILL AL

Ana 3awum-

LLLeHHOCTH
moayns

OueHka pucka

Ouetka pucka 6e30nacHocTu
SalniLeHHocT 1 3alULLLEHHOCTH
w
Yrpo3bl
6e3onacHocTy,
CBfi3aHHble
YA3BMMOCTb C 3alMLLEHHOCTBIO,
3aLMLLLEHHOCTH N ySI3BUMOCTb
3alMLLLEeHHOCTH,
cBfA3aHHas
¢ 6e30nNacHoOCTbI0
-
Mepbl
Mepsbl no no 3alnLeHHoCTH,
3alMLLEeHHOCTH cBfi3aHHble
¢ 6e30MacHoOCTb0
V- w
3alyeHHbIl Be3onacHblii
MoAynb 1 3aLULLEeHHbI

mMofay/b

PucyHok 2 — Puckm 6e30macHOCTM 1 3alMLLEHHOCTM Ans Moayein pob6oTos

N3rotoBUTENL MOAYNS AO/KEH NPOaHaNM3MpoBaTb BapuaHTbl MCMNOMNb30BAHUS MOAYNSA NO Ha3HAYEHWUIO
N UCNOSIb3yEMble B HEM TEXHOJIOTMW C LEeNbio ONpefeneHnss HeobXxoAuMbIX TpeboBaHWii ANA pasHbiX npeg-
MeTHbIX o6nacTeii (Hanpumep, N0 MexXaHuke, 3/IeKTpOMarHeTn3My, NPorpaMMHOMY O06ecneyvyeHunto, 3almnLyeH-
HOCTW, OKpyXxatolein cpege, 6GUONOTUN, XUMUK, YA06CTBY MCNONb30BaHUA U T. 4.). Kpome TOro, M3roToBUTE/ b
Moayna AO/MKEH NMAEHTUMUUMPOBATb U NEPEUYNCINTL PACCMOTPEHHbIE NMPUMEHEHUSA C KOHKPETHLIMU OTpaHu-
YEHUSIMU W UCKTIOYEHUSIMU. HecMoTps Ha TO, YTO MOAY/IbHOCTb MOXET He 6blTb IBHO MpeAcTaB/ieHa B pamkax
06/1aCcTV NPUMEHEHNS CTaHA4APTOB B HAMEUYEHHbIX NpeaMeTHbIX 061acTaxX, NpeAcTaB/IeHHbIE B HAX MPUHLUMbI
MOryT ObiTb NOME3HbI AN (DOPMY/IMPOBKM TpeboBaHUl K MOAYNAM U MeTogam UcCnbiTaHuii. B npunoxeHun D
npuBegeHa 6onee nogpobHas uHopmaymsa No ncneliTaHUAM moayneli poboTos.

WNHTerpaTop moayneli f4o/MKeH y4nTbiBaTb C/AeAYOWY0 MHOPMaLMIo:

- B3aMMOCBSI3b C BHeELWHeli cuctemoii (dhnsmyeckoe pasmelieHme, nHtepdeiic n 1.4.);

- PYKOBOACTBA MO TEXHUYECKOMY OOCYXMBAHWUIO HA MOAY/IbLHOM M CUCTEMHOM YPOBHSX.

5.2 be3onacHoOCTb Ha YpOBHE pO6OTOTeXHI/I‘-I6CKOFO KOMIJ1EKCa

MeTozbl, Ucnonb3yemMble A5 OLEHKM 6e30MacHOCTY POBGOTOTEXHUYECKOrOo KOMMJeKca, COCTOALLEro 13
MoAayneii, He oTMYalTCA 0T METOA0B, UCNOMb3YEMbIX AN OLEHKN POBGOTOTEXHUYECKMX KOMMN/IEKCOB, NOCTPO-
€HHbIX HEe Ha MoAy/IbHOM NnpuHUWMNe, KOTopble YCTaHOBJ/IEHblI B CTaHAapTax.

Pa3paboTumkn CTPYKTYpbl MOAY/IbLHOTO CEPBUCHOIO po6oTa OTBEYalT:

- 3a pa3paboTKy apXMTEKTYpbl U cocTaBa pasHbIX MOAynei cepBUCHOro po6oTa;

- obecnevyeHne NoAKMYEHUS M 06PabOTKM Npu nepegavye CUrHan0B 6€30MacHOCTU MexXxay Moaynsmu;

- oueHuBaHue Tpebyemoint 6e3onacHOCTN poboTa A/ TUMNYHLIX BAPUAHTOB MPUMEHEHMS.
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MpumeyaHusa

1 TunuyHble BapuaHTbl NPUMEHEHNS MOTYT OXBaTbiBaTb pasHble YPOBHM 6E30MacHOCTU, 3alULLEHHOCTU, COBMECT-
HOW 6€30MacHOCTY M 3alMLEHHOCTH, a Takke KadecTsa.

2 Mog, curHanamy 6e30NacHOCT NOHMMAKTCA annapaTtHble CUrHaslbl, HanpuMep CUrHasbl aBapuiiHO OCTaHOBKM,

nocrynawwne B Moay/sib Wi BblAaBaeMble N3 HEIO, a TakkKe AaHHble, nepeaaBaemMble Mo I'IpOBO,lJ,HOVI nwm 6ECI'IpOBO,lJ,HOI7I
CEeTn, Nnpn 3TOM CETb AO0/HKHA COOTBETCTBOBATb TpeﬁOBaHVIHM qi)yHKLI,I/IOHaJ'IbHOVI 6€e30MnacHOCTW.

M3roToBUTENM MOAYy/el AOMKHbI OTBEYaTb 3a ONpefesieHue NpukNagHbiX 3ajay Mogynei npu ux uc-
NoNb30BaHUM NO Ha3HAYEHWUHD.

WHTerpatopbl Mogysnei fo/MKHbI OTBEYATh:

- 3a COOTBETCTBME MPUMEHMMbIM CTaHfapTaMm 6e30MacHOCTU ANns po6OTOB, yka3aHHbIM B 5.1;

- paccMoTpeHue nAaHupyemblX BapuvaHTOB MPUMEHEHUS CUCTEM, KOTOpble CPaBHMBAKT Ha COOTBET-
cTBME U 61130CTb C BapMaHTaMu NPUMEHEHUs! N0 Ha3HAuYeHW, NpeAcTaB/EeHHbIMU U3rOTOBUTENEM MOAYNS;

- COOTBETCTBUE PYKOBOACTBAaM Mo 6€30MacHOCTU, NPeACTaB/EHHbIM U3rOTOBUTENEM MOZAY/IS, BKIHOUYas
Tpebyemble YyCNoBUA NPUMEHEHUS.

Ecnm po60TOTEXHUYECKUIA KOMMJIEKC UM ero npuknajHble 3aavu U3MEHSII0TCs, TO B MPOLLECcCe OLEeHKU
prucka cnefyeTt yyecTb faHHble u3MeHeHusi. [pumepsl npeacTaBneHbl B npunoxeHun C. Ecnn kakve-nn6o
4yacTu MoAynbHOro po6oTa npegHasHayeHbl 415 3aMeHbl KOHEYHbIM NOJIb30BaTENIEM, TO NPU OLLEHKE pUcKa He-
06X0VMO YYNUTbIBaTb OMACHOCTU, KOTOPbIE MOTYT BO3HUKHYTb MPU BCEX BO3MOXHbIX KOH(UTypauusx poboTa,
KOTOpble MOTYT MOMy4YNTbCS B pe3y/sibTaTe NPOU3BEAEHHbIX 3aMEH.

MpnmeyaHne — BO3MOXHbIE OrpaHNYEHNS Ha UCMNOJIb30BaHNE U HeOGXO,U.MMbIe Mepbl NPeaoCTOPOXHOCTU ANA
obecneyeHns 6e3onacHOCTM WUnn [O0nOoJ/IHUTE/IbHbIE MEpbl BKKOYAKOT B PyKOBOACTBO NO 3Kcnsyatauun gaHHOro p060Ta.

Pa3paboTumMkn MOAYNbHOW CTPYKTYpbl CEPBUCHOrO poboTa AO/KHbI MPeAyCMOTPeTb KOHCTPYKTUBHbIE
Mepbl AN CHWKEHUS pUCKa, BKIOYas:

- aBapuiiHble CUrHasbl M UHAUKALWIO COCTOSIHUI HEUCNPABHOCTU, a Takxe npasBuia UX MHTepnpeTaymm
1 BOCNPOMW3BEAEHNUS;

- Mepbl obecneyeHns 6€30NaCHOCTM WAN MUHUMASIbHble XapaKTepucTukn 6e30MacHOCTM, KoTopble
JOMXHbI 06ecneynBatb BCe MOAYNN;

- OCHOBHblE MOMIOXEHWSA, KOTOPbIE AO/KHbI ObITb BK/AKOYEHbI B OKyMeEHTaLMo no 6e3onacHocTu.

5.3 be3onacHOCTb Ha YpOBHe mMoAayns

Mpu paspaboTke mMoayna Heob6XO4MMO YUMTbiBaTb TpebOBaHMA CTaHAAPTOB MO 3/1€KTPUYECKOW U Me-
XaHnyeckoli 6esonacHocTu (B NpunoxeHnn D paccMOTpeHbl UCMbITaHUS MOoAyneil poboTOB Ha COOTBETCTBUE
JaHHbIM TpeboBaHusAM). TpeboBaHns 6e30NacHOCTN ANA NPOrpamMMHbIX MOAynei paccMoTpeHbl B 5.4.

Ecnu KoOHCTPyKLMA ABuratenein npegycmarpmbaeT DYHKLMI0O OCTAHOBA, TO B MOAYy/ e A0/HKHA 6bITh Npes-
ycMOTpeHa (hyHkumsa 6e3onacHocTu, cooTBeTcTByOWan TpebosaHuam NOCT P M3K 61800-5-2.

Ona Toro uto6bl NpefoTBpaTUTL COHOM M3-3a CBA3U MexXAy MoAynsaMu, B cucTeme criegyeT NCnonb30BaThb
CBA3b MO yepHoMy kaHany (cm. FTOCT P M3K 62280 n FOCT P M3K 61784-3). MNpu 3TOM 6/10K HafeXHOCTK
MOAYNS AO/KEH OblTb CNPOEKTUPOBAH Kak CBA3aHHbI C 6e30MacHOCTb, a TpakT nepejayn UHdopmaluu
LO/DKeH rapaHTupoBaTtbh HafEeXHOCTb peanu3aunm yHkunun 6e3onacHocTy.

Ona peann3oBaHHbIX (DYHKUMIA 6€30NacHOCTU AO/MKHbI ObiTb onpedesieHbl YPOBHU 3 EKTUBHOCTU
3awmnTtbl (PL) nan ypoBHM nonHoTtbl 6e3onacHocTtu (SIL). 3HayeHua PL/SIL moryT 6biTb MCNOAb30BaHbl ANs
oLeHKM obuen achdekTnBHOCTU PYHKLMM 6€30NacCHOCTU NO OTHOLIEHUID KO BCEMY POOOTOTEXHUYECKOMY KOM-
nnekcy. MsrotoButenb moayns Ao/mkeH ykasaTb PL mnm SIL gna Bceli oyHKUMOHa/bHOCTM 6e30nacHocTy,
NCNosib3yemoi AaHHbIM MOAY/IEM COBMECTHO C ApYyruMn moaynamu. CurHasnbl, KOTOpble B JAHHOM MoAyne He
cBA3aHbl ¢ 6e30MacHOCTblO, MOTyT BbiTb HEOGXOAMMbI APYTUM MOAYNSAM. M03TOMY AaHHbI MOAY/b AOKEH
nepegasartb MX APYrMM MOAYNAAM AN (PyHKUWUIA, CBA3A@HHbIX ¢ 6€30MacHOCTbIO.

Mpouecc NpoeKkTMpoBaHMA Moayneil po6oTa MOXeT OT/IM4aTbCA OT 0ObIYHOTO CUCTEMHOIO NPOEKTUPOBA-
HUA, TakK Kak pa3paboTyunk/M3roToBuTeslb MOAYAA He 3HAeT O KOHEYHOW KOHKPeTHO ob6nactu npuMeHeHuUs BO
BPEMSI NMPOEKTUPOBaHUA (M3BECTHbI TOMIbKO TUMWYHbIE CLEeHapuUn NpUMeHeHus).

M3roToBuTENbL MOAYNA poboTa MOXET MCNoMb3oBaTb clefylolme warn s Toro, 4Tobbl ob6ecneunTb
yyeT Hagnexawux n agekBatHbix TpeboBaHNn kK 6€30NacHOCTN KOHCTPYKLUK:

1 OnpefennTb HaMeYeHHble NMPUMEHEHWS, U ANA KaXKA0ro NPMMEHeHUa onucatb MakCuManbHOe YnCo
OTHOCSALLMXCA K HEMY AeTane.
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2 Ons Kaxaoro npUMeHeHus runoTeTUYeckoro Po60TOTEXHMUYECKOro KoMMekca Ao/XHa 6biTb npef-
CTaB/ieHa ero KOHCTPYKuus. [o/KHbl GbiTb pacCMOTPEHbl BCe Npefckasyemble NpUMeHeHust moayns. Kpome
TOr0, AO/MKHbI GbITb PACCMOTPEHbI PA3yMHO MPOrHO3MpyeMble HenpaBW/ibHble NPUMEHEHNUS MOAYNS.

MpumevyaHune — lNpu HEOBGXOAMMOCTU MOXET ObiTb CAEMAHO NPeANosIoKEHUE, YTO B CUCTEME eCTb CynepBu-
30p 6e3onacHocTn (7.2 n 7.4).

3 [NnA Kax[oro Hame4yeHHOro NPUMEHEHUS AO/MKHbI ObITb NAEHTUUUNPOBAHbI NOTEHLUMAsbHblIe onac-
HocTu [B TOCT ISO 12100—2013 (npunoxeHue B) npmBefeH CNMCOK NOTEHUMaNbHbIX ONACHOCTEN, KOTOpble
cnepyeT paccMmoTpeTs].

4 [ns TOoro 4To6bl BbIMOMHUTL OLEHKY pucka 6e3onacHocTW, MOAy/b clegyeT paccMaTtpuBaTtb Kak OT-
AeNbHbIA MOAYNb M ONPeAennTb, KakMe NoTeHuManbHble ONacHOCTM OH MOXeT co34aTb MpU UCNOJSIb30BaHUN
No HasHau4yeHuto.

TpeboBaHusA 6e30nNacHOCTU 415 MOAYS AO/KHbI 6blTb OCHOBaHblI HA HEKOTOPOM NpeanosiaraeMoM Hau-
XyALlWeM BapuaHTe MCNosb30BaHUsA N0 Ha3HAYeHUHo.

5 M3rotoBuTENlb MOAYNSA LO/DKEH BbINOJIHATH OLEHKY pucka 6e3omacHOCTW ANS KaX[oro Mcrnosib3oBa-
HUSA MO Ha3HAYeHUI, YTOObLI onNpeaenInTb COOTBETCTBYHOWMIA PL NS N06bIX OTHOCALWMXCSA K MOAYMO YHKLNIA,
CBsI3aHHbIX C 6e30nacHOCTblo. 15 o6ecnevyeHnss gaHHO (PYHKUMOHANBHOCTM Lefnecoobpas3Ho paspaboTaTb
ANa MoAynsa nokanbHble YHKUMK, CBA3aHHble C 6€30MacHOCTbI0 (CM. «CynepBu3op 6e3onacHocTu» B 7.2).

MpunmeyaHne — lepeyncrieHHble Wwarn MoryT ObITb NPUMEHEHbI Bbl60p0'—|H0 B Pa3HbIX CUTyaunax.

N3rotoBUTENN MOAYNEN [OMKHbI AOKYMEHTMPOBATH NPUMEHEHUS MO Ha3HAYEHUIO CO CBOMMW AonyLie-
HUAMU, a TakKe NpefoCcTaBUTb MHTErpaTopam Moaysei cnefyluly nHopMaymio:

- N0 UCMONb30BaHUIO MOAYNS;

- 00 yCNnoBMAX BHELWHEN cpefbl, Npy KOTOPbIX MOAY/b MOXeT 6e30MacHO 3KCn/yaTupoBaThbCs;

- 0 CBfI3aHHbIX C 6€30NaCHOCTbI0 PYHKLMSAX [AHHOTO MOAYNS;

- CBefeHusa, nepejaBaeMble faHHbIM MoAy/leM APYTUM MOAYNASM, KOTOpble MOTyT ObiTb BaXKHbIMWU AN
obecneyveHnsa 6e30NacHOCTV BHe AaHHOro mMoaynsa (Hanpumep B cynepsu3ope 6e30nacHocTu).

MpumevyaHune — TpeboBaHus 6Ge30MacHOCTW, NPeabsBseMble K MHTepdieiicy onepaTopa 1 aBapuiiHon ocTa-
HoBke, ycTaHoBneHbl B FTOCT P M3K 60204-1 1 mMoryT 6bITb NPUMEHEHbI K MOAYNAM.

B npvBeAeHHOM HWXe NpuMepe NpeAcTaB/ieHbl JBe BO3MOXHble peanusauuu cuctemMbl 6e30mnacHoCTH
Mo6WIbHOW nnaTgopmbl po6oTa A8 TOro, YTO6LI MOKa3aTb, YTO MOZAY/IM C GOMLLIUM YNCOM (DYHKUNIA (CBSI-
3aHHbIX C 6€30MacHOCTbI) /lerye UHTErpupoBaTh 1 NCMNOMNbL30BaTh B PeasibHbIX CUTyauusX.

Mpumep — [lBa cOCTaBHbIX MOAY/S, NPEA/IOXKEHHbIe ABYMS padHbIMU U3FrOTOBUTENSIMU, UMeloT crepny-
HoLLME BO3MOXHOCTU:

- nnaTdopma 1 MMeeT ABUraTeNn C MEXaHUYECKU OrpaHUYEeHHOl MaKCUMaslbHOW CKOPOCTbIO MnaT-
dopmbl 1 m/c. KOHTponnep nnaTdopMbl NPUHUMaET Ha BXOAE 3afaHHYI CKOPOCTb ABWXEHMSI U Ha BbIXoae
BblgaeT 3HayeHue TekyLleli CKopocTU, HO 06a 3T NapameTpa He CBA3aHbl C 6e30MacHOCTbIO U A1 HUX He
onpeaeseH ypoBeHb 3PheKTMBHOCTU 3alNTbl;

- nnaTdopma 2 MOXeT pPa3BUTb MaKCUMa/lbHYO CKOpPOCTb 2 M/c. KOHTponnep naaTdopmMbl obecneumn-
BaeT CBsi3aHHOe C 6e30MacHOCTbIO YNpaB/IEHNE CKOPOCTbIO C BbICOKMM YPOBHEM 3DPEKTUBHOCT U 3alMTbI.
MosToMy 3aaBaeMoe Ha BXOJe 3HayYeHMe CKOPOCTU U Tekyllee 3HauYeHMe CKOPOCTU Ha BbIXode SABNAKTCA
CBSA3aHHbIMM C 6€30MacHOCTbIO.

WNHTerpatop po6oTa npoekTupyeT MobunbHOro po6ota ¢ nnardopmoin 1 ¢ npocToil cuctemoli 6e3onac-
HOCTW, BK/IOYaloLWeli Moay/M N1a3epHOro ckaHepa ¢ YMKCMPOBAHHOW 30HOI 3alWThbl, KOTOPas MOXEeT BOBPEMS
OCTaHOBUTb Po6OTa, KOraa OH ABMKETCHA CO CKOPOCTbi 1 m/c.

Mpu ncnonb3oBaHun nnatopMbl 2 BMeCTO nnatdopmbl 1 nHTerpatop po6oTa MOXeT CyLW,ecTBEHHO
pacwupunTb 30Hbl 3alUTbl /TA3€PHOr0 CKaHepa, YToObl MPUCMOCOGUTL UX K BO3MOXHOW MaKCMMasibHOW CKO-
poctn 2 m/c. Mpy 3TOM MakcMMasbHble 30Hbl 3aliUTbl HEOOXOAMMbI TOMLKO NPU ABUXEHUW nnatgopmbl C
BbICOKOW CKOpPOCTbI0. Mpn NapkoBOYHbIX MaHeBpax Ha He6ONbLIOM CKOPOCTH pasmep 30H 3alnTbl MOXET 6bITb
YMEHbLUEH.

[aHHbI NnpuMep nokasblBaeT, YTO NPM UCMNOMb30BaHUM NaaTdopmMbl 2 cucTeMa cTaHoBUTCA 6onee ajan-
TUBHOI K M3MeHeHnaM TpeboBaHUil BHeLWIHeN cpeabl ¢ o6ecneyeHnem Tpebyemoit 6e3onacHoCTM.

MpumMmevyaHue — MNpn UCNOML30BAHWM YNPABIEHUS CKOPOCTLIO 1 NEPEK/OUEHN 30H 3alLUTbl HEOGX0AMMO Nof-
[lepXaHne AaHHOW (PYHKLMOHAIbHOCTM KaK MOAY/IEM /TA3ePHOr0o CKaHepa, Tak 1 CynepBu3opHbIM Mo/y/ieM 6e30MacHOCTM.
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5.4 OcHOBHbIle BOMPOCHI 3alULLLEHHOCTU

3aumnu,eHHOCTb Ha YpoBHE moayneli go/mkHa obecneymBaTb YCTOMUYMBOCTb MOAYel K HECAHKLMOHNPO-
BaHHOMY A0CTyny, NpeAoXpaHas OT atak, HapyllawlWmnx KOHPUAEHUNATbHOCTb, LENOCTHOCTbL M AOCTYMNHOCTb
Moaynew, Takmx Kak:

- HEeCaHKLMOHWPOBAHHbIA AOCTYN K BHYTPEHHUM AaHHbIM (C BO3MOXHbIMW MOCAEACTBUAMU O/ UHTEN-
nekTyanbHoW COB6CTBEHHOCTU WM NEepCcOHaNbHbIX AaHHbIX);

- HECaHKLUMOHUPOBAHHbI AOCTYN N U3MEHEeHMe KoHdurypauum mMoaynsi U 3HaYeHUn BHYTPEHHUX napa-
MeTPOB (4TO TakKKe MOXeT BNUATb Ha 6€30MacHOCTb);

- aTaku, Bbi3blBalolMEe NOBPEXAEHUE MOAYNs UAN MOAY/IbHOTO PO6OTOTEXHMUYECKOTO KoMMnekca, nm6o
NPensTCTBYOLWME €r0 NCNONb30BAHUIO NO HAa3HAYEHUIO.

BmelwaTenbCcTBO B MOAY/IM POBOTOTEXHMYECKOrO KOMMEKCA MOXET cTaTb Yrpo3oi Ans 6e3onacHocTH,
TakK Kak pO60TOTEXHUYECKUA KOMMIEKC UM €ro YacTu MOTYT coBepllaTb HEKOHTPONMPYEMbIe ABUXEHUS U3-3a
NoBpPeXAeHNs cucteMbl 6e3onacHocT. Cnocobbl NOATBEPXAEHUSA 3alLMLLEHHOCTU Ha YPOBHE MoAyns npu-
BefeHbl B NpuaoxeHun D.

Knbep3alniLeHHOCTb SIBMSeTCA pa3BuBaloLMMCSA HanpasB/feHnemM u ee cnegyeT NpUHUMaTh BO BHUMa-
HVWe MpW NPOEKTMPOBaHMW MoAyseli ¢ y4eTOM nocnegHux paspa6oTok. Mpeanaraemblii MeTof NPoOeKTUpOBa-
HMA Nofo6eH aelicTBUSAM, pacCMOTPEHHbIM B NpefblayliemM nogpasgene, nocBsiLleHHOM 6e30MmacHoCTM.

MpumeyaHune — B HacTosLee Bpemsi He YCTAHOB/IEHbI YPOBHM 3(PHEKTMBHOCTM 3alUMLLEHHOCTH, HA KOTOpble
MOXHO 6bl/10 Obl cOCNaThCS.

Mepbl MO 3awWunTe MOAYMAs U MOAY/IbHOFO CEPBUCHOIO po60oTa A0/MKHbI ObiTb BbiGpaHbl B COOTBETCTBUN C
pe3ynbTaTamu OLEHKU puUcKka 3aljuULeHHOCTN C y4eToM criefyouwmnx gakTopos:

- NOABEPXEHHOCTb aTakaM NMOTEHLMaNbHbIX B3/TOMWUKOB (BHYTPEHHUX N BHELUHUX);

- NoTeHuManbHbIN Bped, KOTOPbIA MOXET ObiTb Bbl3BaH HECAHKLMOHUPOBAHHbLIM AOCTYyNnoM (Hanpumep,
BO34ECTBMA Ha AOCTYNHOCTb UNM 6€30NacHOCTh);

- NnoTeHuManbHaa MOTMBaLUA B3/IOMLMKOB K MOMYYEHUD BbIrOA OT gocTyna (Hanpumep, AOCTYnN K LieH-
HbIM IMYHbIM AAHHbIM).

[ns Toro 4yto6bl AOCTMYb 3alMLLEHHOCTM Ha YPOBHE CUCTEMbI, BCE CBSA3aHHble Mexay co6oi moaynu,
MeXAy KOTOpPbIMU NMPOUCXOAUT OGMEH AaHHbIMW, AO/HKHbI 06ecneynBaTb AOCTATOUYHYK 3alUTYy OT HECAHKLM-
OHWPOBAHHOrO AOCTyna K U3n4yecknmMm noptam AaHHbIX. BHYTpeHHMe CBA3M MOAyNs, CBA3M MeXAY MOoAyNsaMu
M CBA3M C BHELHUM MWPOM poboTa A0/MKHbI paccMaTpuBaTbCa pas3fesibHo.

MpumMmeyaHue — loyTM BO BCEX COBPEMEHHbIX YCTPOCTBAX GE30MACHOCTU W CBSA3AHHbIX C 6E30MacHOCTLI0
(pYHKUMAX B MALLMHOCTPOEHUM U POBOTOTEXHUKE MPUCYTCTBYIOT T€ WM UHbIE BUAbI CBA3W U (BCTPOEHHOE) MpPOorpaMMHoe
o6ecneueHue. Mouty Ha NMOG0Oe NporpaMMHOe 06eCNEYEHE NOTEHUMANTBHO MOXHO BO3AelCTBOBaTb Tak, UTo ero patorta
1 (OYHKLMU 6e30MacHOCTM MOTyT 6bITh M3MeHeHbl. Ecnn Takoli Moay/ib UCMOMb3yeT faHHbIE COBMECTHO C APYrMMU MOAy-
NISIMW U/ C BHELLIHUMU 10 OTHOLUEHWIO K POBOTY cMCTEMaMu, TO BEPOSITHOCTb HECaHKLIMOHMPOBAHHOIO OCTYNa U BO3ei-
CTBUSI BO3pacTaeT. B pazfene 7 npuseneHbl 6onee nofpoGHble cBeAeHus.

B HacTosleM cTaHgapTe onpeAeneHbl cnegyumne o6begMHeHHbIE YPOBHU 6€30NacHOCTU W 3alluLLeH-
HOCTW ANSA Knaccudukauum mopynei:

1 Hwukakolii 6€30MaCcHOCTM UM 3alULLEHHOCTU MOAYNA He TpebyeTcs. [laHHOe OTCyTCTBME TpeboBaHuii
K 6e30MacHOCTU W 3alUWEHHOCTM MOXET 6biTb MPUMEHUMO K HEGONbLIUM WU Nerkum poboTam, KOTOopble He
MOTYT NPUYMHUTL BPeS YE/I0OBEKY U HE UMEIOT CBA3EN C KAKUMU-TNGO BHELHUMMW CUCTEMAMM.

2 TpebyeTcsa 3aluWEeHHOCTb Moayns. JaHHbI ypOBEHb MPUMEHUM, KOrAa Mpu MCMNOAb30BaHUN MOAYNA
No Ha3HaYeHW0 NPUCYTCTBYIOT CBSI3W BHYTPU poGoTa UM C BHEWHMMWU cucTemamu. B pasgene 6 onpefeneHsol
Mepbl Mo o6ecnevyeHnto 3alnLLLeHHOCTH, CBA3aHHbIE C annapaTHbiM o6ecrneyeHnem, a B pasgesne 7 npeacras-
NeHbl Mepbl MO AOCTWXEHMWIO 3allML,eHHOCTU MOAyNs, CBA3aHHble C NPOrpaMMHbIM 06ecrneyeHneM 1 KOMMY-
HUKaLNAMN.

3 B HEKOTOpbIX Criyyasix BO3MOXHO MPOEKTMpoBaHWe 6e30nacHOoii, HO NOTEeHUMaNbHO He3alinLLeHHO
cucTembl. Takme cayyau, ec/iv OHW AOMNYCKAKTCSH, 3aBUCAT OT KOHKPETHbIX NPUKAafHbIX 3ajau.

4 TpebyeTcs kak 6€30NacHOCTb, TakK M 3alWMLLEHHOCTb MOAyNs. B faHHOM cfiyyae cuctema foJixXHa co-
0TBETCTBOBATb TpebOBaAHUAM 6€30MNaCHOCTN M TpeboBaHUAM 3aliMLLLEHHOCTU. Ha pucyHKke 2 nokasaH npouecc
obecneyeHus agekBaTHO OUEHKM pucka 6€30MacHOCTM M 3alULLLEHHOCTN.

MpumeyaHne — YCTPOICTBO, MMEIOLLEE TOMBKO annaparHoe obecrneyeHne u He MMeroLee nporpaMMHOro
obecneyeHuns, Hanpumep aBapuiiHbIli BbIK/IlOYaTe b, ABNSETCA OAHUM U3 HEMHOTMX UCK/IIOYEHWIA, KOraa Takoe YyCTPOoNCTBO
MOXeET 6bITb 6e30MacHbIM, He 6yayun 3allyLLEHHbIM.
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5.5 [lelicTBMSI MO NPOEKTUPOBaHMIO 3alULLEHHOCTN MOAY/S

MN3roToBUTENbL MOAYNS POGOTA AO/IKEH BbINOAHUTL Criefylolwne AelicTBMA AN TOro, YTo6bl MOAY/b CO-
OTBETCTBOBas TpeGoBaHUAM oGecrneyeHus Hagnexalleid U afeksaTHOW 3alluLLeHHOCTU MOAyns:

1 OnpeaennTb BapuaHTbl NPUMEHEHUS MOAYNS C TOUKW 3peHUs 3aliUleHHOCTU. [aHHble BapuaHThbl
NPUMEHEHNA MOTyT 6blTb TaKMMU Xe, Kak BapuaHTbl NPUMEHEHUs!, PACCMOTPEHHbIE C TOUKM 3peHus Gesonac-
HOCTM, HO MOTYT M OT/INYATLCS OT HUX.

2 PaccmoTpeTb npejckasyeMble MCMo/b30BaHMA MO HasHAYeHU W NoTeHuuasbHble NpuknagHblie 3a-
Aaun moaynsi.

MpumeyaHne — lMNpu HEOGXOAMMOCTU MOXET ObITb CAEMAHO NPEANoSIoKEHNE, YTO B CUCTEME NPUCYTCTBYET
cynepBu30p 3almileHHocTy (7.2 n 7.4).

3 BbIMOMHUTL OLEHKY PUCKa 3allULLEHHOCTU A1 KaXA0ro BapnaHTa npuMeHeHus, 4Tobbl chopmynunpo-
BaTb TpeboBaHMA 3alWULLEHHOCTU, KOTOPbIM A0/DKEH COOTBETCTBOBAaTb MOAY/Nb A1A 06ecrneyeHns 3aliniieH-
HOCTU moaynsa un poboTa.

4 O6ecneynTb COOTBETCTBME MpPOrpaMMHOro obecneyeHus Mogynsa TpeboBaHUAM 3alULLLEHHOCTH,
YCTaHOB/IEHHbIM B 7.4.

5 lMpoBepuTb Hannyme pyKoBOACTB MO 3aluLleHHOMY O6MeHY AaHHbIMU B COOTBETCTBUM C 7.4.

6 lMpoBepuTb HanuuMe onpeaeneHHblix B 5.7 pykOBOACTB MO annapaTtHoOMY obecneyeHuto, obecneymBa-
louwemy 3awunuty Moayna oT HeCaHKLMOHMPOBAHHOIO AOCTyna.

7 BbINONMHUTH OLLEHKY pUCKa 3allULLIEHHOCTM He3aBUCUMO ON1A KaXAOro mMoaynsa U OUeHUTb nocnepg-
CTBUA A4N1A CueHapueB NPUMEHEHUSA, OnpenesieHHbIX Ha ware 2.

5.6 ®usnyeckas 3aliULLEHHOCTb Moaynei

MN3roToBUTENb MOAYNS AOJ/HKEH YUYECTb Creayrlmne aktopbl PU3NYeCcKoli 3alLeHHOCT KOHCTPYKL MM
MOZy/if, a UHTerpaTop AOJ/IKEH yYeCTb UX NMpyU CO34AaHMU MOAY/TbHOTO POGOTOTEXHUYECKOTO KOMMIeKca:

- 3alMUEHHOCTb KOMMYHUKALMOHHbIX MOPTOB;

- nsmyecknii JoCTyn K BHYTPEHHUM KOMMOHEHTaM W3BHE.

MpumevyaHne — Mogynm MOryT GbITb CBSI3aHbI YEPE3 CUCTEMBI LUMH C COCEAHUMM MOAyNsMW. Takum o6pasom,
HapyLUEeHUs! 3aLLMLLEHHOCTU MOTYT NepefaBaTbCsl OT OAHOTO MOAY/S K [pYromy.

N3roToBUTENN U MHTErpaTopbl MOAynel AO/KHbI PACCMOTPETb BO3MOXHOCTb UCMOJIb30BaHUSA cleaylo-
WMX Mep Mo OTPAaHMYEHNID AOCTYyNa K KOMMYHUKALWOHHbLIM NOpTaM Mogy/si unu po6oTa:

- [aTuyuK 3anMpaHnsa 3amka (HMKaKoi 3aliuleHHoCTU He TpebyeTcsl, HO He06GXOAMMO 3HAThb, HAXOANTCS
3aMOK B OTKPbITOM W/ 3aKPbITOM COCTOSIHUM);

- MEeXaHUYeckuii 3aMoK ¢ (PU3NYECKNM KITHUOM;

- MexaHu4yeckuii 3amMOoK C NPUBOAOM 3a4BUXKN.

Mopaynu 6e3 peann3oBaHHbIX Mep o6ecrnevYeHunst 3alWLLEHHOCTN crefyeT NPYMEHATb TOMbKO B 3aliu-
W EeHHOI BHelHel cpede, HaNnpUMep BO BHYTPEHHEeN uccrefoBaTenbckoil naéopaTopuu, WM B HEGO/bLUNX W
Nerkux CepBUCHbIX poGoTax.

5.7 KnbepsawmileHHOCTb Moaynen

Mogaynb (MM ero MUKponNporpaMmbl U NporpamMHoe o6ecrneyeHne) fOoIKEH:

- MpenATCcTBOBaTb HECAHKLMOHMPOBAHHOMY BMellaTeNbCTBY;

- obecneynBaTb 3alULLEHHOCTb XpaHALWNXCA, o6pabaTbiBAEMbIX 1 0OMEHMBAEMbIX MOAY/IEM [aHHbIX;
- obecneynBaTtb 3alMLLEHHOCTb KOMMYHUWKaLUA.

MpuMmevyaHne — HeobXoaUMOCTb NPYMEHEHNUSI MEP MO KMGEP3aLLMLLEHHOCTM 3aBUCUT OT HaMeUYeHHbIX Bapi-
aHTOB MPVIMEHEHWS MOAy/Isl.

KnbepsawuueHHoCTb MOAYIS crieAyeT NPOeKTUpoBaTh Tak, UTo6bl 06ecneynTb KOHPUAEHLMANBHOCTD,
LEeNOCTHOCTb U AOCTYNHOCTb AaHHbIX. [1pN BbINO/IHEHUN OLLEHKM PUCKA M CHUXEHUN pUCKa HapylweHus knbep-
3alULLLEHHOCTU HEOBXOAMMO yUYnTbiBaTb creaykuime akTopsbl:

- NpUMeHeHne Mep, obecneymBalwLLMX KOH(PUAEHLNANBHOCTb AAaHHbIX, TakUX Kak 3awuta Ha4vasbHOW
3arpysku nporpamm, ayteHTudunkauymsa goctyna (Hanpumep, ¢ NOMOLWbI Naposiei), WugpoBaHne gaHHbIX;

- NpuMeHeHue mep, obecneymBarLWNX LENOCTHOCTb AaHHbIX, TAKUX Kak KOHTPO/Nb W pa3pelleHue fo-
cTyna, KOHTPO/IbHbIE CYMMblI;
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- NMpMMeHeHne Mep, o6ecrneuynBalWMX LENOCTHOCTb UM KOH(MUAEHUMANBHOCTL AaHHbIX, TaKMX Kak 3a-
WMTa AaHHbIX, CBSA3b MO 3aWMLLEHHbIM CETAM;

- NpMMeHeHue Mep, o6ecrneymBarLLNX AOCTYNHOCTb AAHHbLIX, TaKMX Kak 3aluta oT M3MEHEeHUs KOAOB,
agexkBaTHas mnosioca MPonycKkaHMs KaHanoB CBA3W, U36bITOYHOCTb.

MpumMmevyaHne — O6GLWVWE BONPOCHI 3ALUMLLIEHHOCTU AT CUCTEM MPOMbILLIEHHOW aBTOMATUK PAacCMOTPEHbI B
[20], Bonpochk! 3aLpLLEeHHOCTH, CBA3aHHbIE C (PYHKLMOHa/IbHON 6e30MacHOCTbIO CUCTEM YMNpaB/IeHUs, PacCMOTpeHbI B [21].

6 KoHCTpyunpoBaHue Moayneli ¢ annapaTtHbIMU CBOCTBaMM

6.1 O6uwwme rNoNoXeHus

B gaHHOM pa3gene npegctaBfieHbl TpeboBaHMS M pykoBoACTBa Mo obecneyeHuto MHTeponepabenbHoO-
CTM 1 MOBTOPHOrO MCMNO/Ib30BaHMA MoAyneil ¢ annapaTHbIMW CBOWcTBamu. B Tabnuue 3 nokasaHbl OCHOB-
Hble Npo6/sieMbl COEAMHAEMOCT MoAy/iell ¢ annapaTHbIMU CBONCTBAMU, KOTOPblE AO/KHbI ObiTb YYTEHbI MpK
pa3paboTke adhPEKTUBHOW MOAY/MbHOW KOHCTPYKLMM po60oTa, obecneymBalleil COOTBETCTBME TpeboBaHUAM
nHTeponepabenbHoCTM, 6€30MacHOCTM M 3alUULLEHHOCTU, YCTAHOB/MIEHHbIM B HacTosuwem cTtaHgapTe. MNpu-
BefleHHble npumMepbl Mofynei ¢ annapaTtHbIMWU CBONCTBAMW AEMOHCTPUPYIOT NPo6sieMbl UX COEfUHAEMOCTH.
Pa3paboTka mogyns ¢ annapaTHbIMW CBOWCTBaMW, Hanpumep NpuBOAa, MOXeT noTpeboBaTb paccMOTPeHUs
BOMPOCOB, CBA3aHHbIX C 6€30MaCHOCTbI0 M 3allWLWEeHHOCTbI0 MOAYNSA, C NMTaHMeM, nepegadein cMrHanos, a
TakKXe C MexaHN4yeckol KOHCTpyKuuMelnh Mogyns.

Ta6nuuya 3— MNpumepsbl Mogynein 1 NPoOGIEMbI UX COEAMHSAEMOCTH

BHelHAs MexaHnuyeckas

Mogayns/B3anmogeicteme cpena KOHCTPYKUYS [aHHble MutaHve 3awmieHHoCcTb Be3onacHocTb
MpuBop, \Y; \Y; \Y \Y, \Y \Y
MCTOUHMK NuTaHns — — ) v \% v
Jatumk (undpoBoit/aHanoroBbli) v v \Y v \% Y

BbluncnieHnsa ¢ ncnonb3oBaHMEM

— — \Y v v Y
nporpamMmMHoro obecneyeHusi
Cynepsu3op \% — \% \ \% \%
VHTepdelic nonb3oBarens \Y — \Y v \Y v
MpumeyvaHune — [Npobnembl COEAMHAEMOCTU MOAYNEN ¢ annapaTHbIMU CBOWCTBaMU MOrYT GbITb /60 thu-

3M4eckuMn (Hanpumvep, No NUTaHUI0 WM AaHHbIM), IM60 MOryT OTHOCUTBLCA K 60/1ee abCTpakTHbIM B3aMMOAENCTBUAM
(Hanpumep, nNo obecrneyeHnto 6e30MNacHOCTU M 3alUMLEHHOCTN, MO B3aMMOAENCTBUIO C BHELLHE cpepoli unu ¢ apyron
MEXaHNYEeCKON KOHCTPYKUVWEl). Hanpumep, ecnv mogyb OTMEYEH B rpadie «3allMLLIEHHOCTb», TO 3TO 03HAYAET, UTO [aH-
HbI MOAY b BbINOSIHAET (HYHKLMIO, CBA3AHHYIO C 3aLLMLLEHHOCTbIO, UM 06MEHUBAETCS KakUMU-TMGO AaHHBIMU C APYTMA
MoaynamMun, ceBAsaHHbIMU C 3alLULLEHHOCTbIO.

6.2 Tpe6oBaHUA 1 PyKOBO/CTBA K annapaTHbIM 0CO6eHHOCTAM Moayseit

6.2.1 MexaHnyeckue UHTepdeichl

6.2.1.1 O6uwme NonoxeHmsa

BmecTe ¢ mogynem JO/KHbI GbiTb NpefoCcTaBneHbl cneundmnkaunm ero MexaHnyecknx nHTepdgencos m
coeguHuUTEenNen, B TOM Ynucne:

- cneuymdmkauuna coeguHutTeneil n MHTepdelicos;

- cneuyudmkauua coegnHuTeneli ¢ 3arnywkamu (crienble Wan nNycTble COeAWHUTENN, He BOCTpeboBaH-
Hble MOoAy/eMm);

- cneuyudukauna pasmepos coefnHUTeNein, COOTBETCTBYOWMNX pasHbiM TpeboBaHNsAM K M3HOCOCTOWKO-
CTU 1 pa3mepam, Hanpumep, TpebOBaHNAM K UCNOb30BaHWIO MO HA3HAYEHUIO ANA pasHbiX YacTelk MaHuny-
naTtopa;

- cneuyudmkaumna kabenbHOro kaHana gns wnenda WnHbl 4aHHbIX U/ NUTaHNUS;

- cneuyudmkauna nHTepdeincos, obecneynBarwWmnx NPOKNAAKY Yepe3 MOAY/b LWWHbI AaHHbIX WAW NU-
TaHus, gaxe ecnu cam MoAynb He TpebyeT NOAKAIYEHUA K HUM (Hanpumep, B ciiyyae kabesibHOro kaHana).
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MpuMeyaHue — HecMOTpsi Ha TO, YTO MHTErpauusi CoOeAMHUTENe B Modyne PeKOMEHAYETCs, OHa co3faeT
HEKOTOPYIO KOHCTPYKTOPCKYIO MPOG/eMy, 3ak/HoHatoLLytocs B HEOOXOAMMOCTU COBMECTUTL (DU3MYECKOE ABUXKEHME Npu
MeXaHW4eckoM COeAVNHEHVUN N OTCOeAVHEHNN MOAYNSA C 3aMblkaHWEM W pa3MblKaHWeM coeauHuTeneli Ans AaHHbIX, Nu-
TaHus, CUrHasioB 6e30MacHOCTU W 3aLLMLLEHHOCTH, 06GecneymBas Npu 3TOM NpaBW/bHY0 paboTy mMoayns. Ecnv npu atom
He 6yaeT 06ecneyeHo COOTBETCTBME TPEGOBAHMSAM K NCMOb30BaHWI0 MOAY/SA MO HA3HAYEHWIO, TO AaHHbI MOAYb MOXET
NOABEPrHyTLCSA puUckaM 6e30MacHOCTV W YXYALEHNS 3KCNyaTauMOHHbIX KayecTB, YTO B pe3y/ibTaTte MOXET MpUBECTU K
HenpaswubHOW paboTe un oTkasy.

PekomeHgyeTcsa BbINOMHUTL Hagfexalune McnbiTaHua WM Banugauunio npoueaypbl COefMHEHUS U OTCO-
eflHeHNs AaHHOro mMoayns. B pykoBoAcTBe MO akcnsyaTauum AO/HKHO 6bITh yKa3aHO Ha He06xo4MMOCTb Mpo-
BeJleHUs UCNbITaHUn n Banugaunn, ecnn npumeHnmo. K mogaynio gosmkHa 6biTe NpuioxeHa nHpopmayms no
NPOBEAEHUI0 UCMbITAHWI 1 Banugauuy npoueaypbl COegUHEHNS U OTCOeANHEHUSA AaHHOro Moayns. PykoBog-
CTBO MO 3KcnsyaTauum AO/HKHO cojepXaTb CBeAeHMA No 06ecrneyvyeHnto coefuHAEeMOCTU U (DYHKLMOHANBbHO-
CTU Mogynei ¢ annapaTHbIMW CBOWCTBaMUW, HanpumMmep creylwme cBefeHns:

- 0 perynupoBske Moaysns, pasMelweHun Mogynsa u dpmkcaunm mMoaynsa ¢ 3afaHHOM XeCTKOCTb B CTaTu-
YECKOM MOMOXEHUN U MNPU NJIAHUPYEMOM ANHAMWYECKOM ABUXEHWUU;

- 006 OTCYTCTBMW HapyLUEHWNA B COEANHEHUAX ANA faHHbIX, CUTHAN0B U NUTaHUA NPWU NO3ULNOHUPOBAHUN
n dmkcauum nHTepdeica moayns;

- 0 cnocobax coefuHeHUsa n ukcaumm, obecneynBaoWLmnX 3a4aHHy0 TOYHOCTb M XXECTKOCTb MexaHuye-
CKOro COeIMHEHUSA NP UCNOJIb30BAHUN MOAY/IS MO Ha3HAYEHMIO.

Cnepyet onpegennTb YAC0 BO3MOXHbIX COEAUHEHUA W OTCOEAUHEHUI MOAYNA B TeYeHue 3a[aHHoro
Cpoka aKkcniayaTauuuM nNpyv UCNOSb30BaHUU MOAYNS MO HA3HAYEHUID U B 3afaHHblX BapuaHTax NMPUMEHEeHus.
Hanpumep, rge ato NpMMEHNMO, MOTYT BbiTb MCNOJIb30BaAHbI C/IeAYOWNE KOHCTPYKTUBHbIE PELUEHUs:

- nocTtynatefnibHas nocajka Cc HaTArom Ans u3nMyeckoro CoBMeLLEHNA TOYeK KOHTakTa 6e3 noBpexge-
HUS;

- KoakcuasibHble U/MN KOHUYECKMEe KOHCTPYKUUWU AN YMEHbLUEHUSA YI/I0BOrO UM NONEepeyHoro cmelle-
HUA NPy COMPSXeHUW ANns u3beraHns U3Hoca, 3agupa UM NoBPeXAeHNs TOYeK KOHTaKTa;

- TopouAasnbHble KOHCTPYKUMW ANS1 CO34aHWS MHOXECTBEHHbIX TOYEK KOHTaKTa C Lefblo yBesmyeHus
naowagn pacnpefeneHnss MexaHmyeckoro CoeiMHeHnsa A5 NOBbIWEHUA ero TOYHOCTH;

- NMPUMEHeHWe nodaT/IuBbIX MatepnanoB W KOHCTPYKUUIA Ans co3faHus 60see 3/1aCTUUHbIX MexaHuye-
CKMX COEAMHEHWI C Luenbl pacnpefeneHns MexaHnvyecknx yCuamnin no pacwupeHHol KOHCTPyKuun ana mnsbe-
raHusa NoBpexeHns B OAHOW TOUKe.

MpumevyaHne — [na mopyneii cepBUCHbIX POGOTOB MOryT ObITb MCMOMb30BaHbI CTaHAAPTbl HA MHTepdenchl
NpoMbILLNEHHBbIX po6oToB, Takue kak FTOCT P 60.3.4.1, TOCT P 60.3.4.2 n TOCT P 60.3.0.1.

Cneyndmkayumna mexaHM4yecknx MHTepgencos, cocTaBNeHHas M3roToBUTENSIMU MOAY/eln ANst UCNO/b30-
BaHWS U3rOTOBUTENAMU APYTMX MOAYNENn N uHTerpatopamu, AO/DKHA COAEPXaTb CAeAyrLWy UHoOpMauuio:

- AaHHble U3 CUCTEMbI aBTOMATMYECKOTO MPOEKTUPOBAHNSA MEXaHUYECKUX Y3/0B;

- [aHHble 06 M3roToBUTENE N apTUKyNe CoeAuHUTens;

- laHHble 0 pa3BOAKe KOHTAKTOB.

6.2.1.2 TOYHOCTb N HAaAEXHOCTb COeiJUHEHNSA

B MOAYNbHOW KOHCTPYKLWW CEPBUCHOTO poboTa COeAUMHEHUS MeXAy MOAYNAMMU, NMpUMepbl KOTOPbIX
npeAcTaB/ieHbl HA PUCYHKe 3, AO/DKHbI UMETb C/IeAyL e XapakTeEPUCTUKN COMNPSAXEHUA ANS MCNO/b30BaHNA
Nno HasHa4yeHU:

- nuTaHue;

- [aHHblE;

- CWUTHanbl 3aliMUEeHHOCTH;

- CuUrHasnbl 6e3onacHocCTy;
MexaHun4yeckasi KOHCTPYKLUS.
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a) CoefvHeEHME MeXAY LuapHMpamu b) CoegnHeHve Mexay LWapHMPOM M paboynum OpraHoMm
1— mexaHun4yeckas KOHCTPYKUUSA; 2— AaHHbIE; 3 — nuTaHue; 4 — curHasbl 3alWnLLEeHHOCTH; 5 — curHanbl 6e3onacHoOCTr

PucyHok 3 — lMpumep XapakTepucTVK CONPSHKEHUs 4151 MOAY/IbHOTO LWapHupa

CBsi3aHHble C 6€30NaCHOCTLI0 MOAYMN AO/IKHbI 06ecnedynBaTb 6e30MacHOE COEAUHEHUE MEXAY HUMM.
[ns coegnHeHua mexany MoaynsMu AokHa ObiTh 3ajaHa TOYHOCTb.

PykoBogcTBO Mo akcnayaTauuu AOMXHO COAEPXaTb CBEAEHWS O HAAEXHOCTWM cOoefuHWUTENeil Moayns,
BK/l0UaAsA cneayluine gaHHble:

- BE/INYMHY BO3MOXHOr0O MocTynaTtenbHOro M BpawartenibHOro CMeLeHns nocse Toro, Kak wapHup 6bin
3acpukcnpoBaH. lMocne ukcauumn WwapHMpa He AO0/HKHO ocTaBaTbCs NOQTOB;

- napameTpbl YCTOWYMBOCTM U HAAEXHOCTM MHTepdeiica moayns. VIsHoc u 3agupbl MeXaHUYeCcKnx no-
BEPXHOCTEW NPV COBMELLEHUWN U NPUMEHEHME WHTErpPUPOBAaHHbLIX COEAVHEHWI ANA nepejayn NUTaHusA, OaH-
HbIX ¥ CUTHANOB 6€30MacHOCTU, YTO6bl 06ecneynTb MMHUMAa/IbHOE YMC/IO LUKI0B COEANHEHNA/OTCOEANHEHNS;

- XapaKTepuCTUKN M3HOCOCTONKOCTM MHTepeica moaynsa. MNpu HEOH6XOAMMOCTU YacTol 3aMeHbl MOAY-
NS NN BbICOKOU BEPOATHOCTM paboTbl B 3KCTPEMasbHbIX YCI0BUAX, HANPUMEpP B IPA3VN UK Npu neperpyskax,
MOAY/lb OO/DKEH NPONTM BepudurKauuio 1 Banujauuio ANs 3afaHHOro yucia LMKAoB. MUHMMaNbHOE 4ucio
LUMK/IOB [O/DKHO 6bITb YKa3aHO U3rOTOBUTENIEM.

M3rotoButenn moaynein, no KpaiHein mepe, 4O/KHbI BbINOHNUTL YCTAHOB/IEHHbIE Tpe6OBaHUS K MOAY/1b-
HO KOHCTPYKLMUM WM onpefennTb COBCTBEHHbIE TEXHUYECKNE TpeboBaHMSA, COOTBETCTBYIOLLIME MCNO/b30Ba-
HUIO MOoAy/ei Mo HasHaYeHWUo.

6.2.1.3 )KeCcTKOCTb coefuHeHus

Moaynb n nHtepdeiic Moayns AO/MKHbI MMETb AOCTATOYHYH XECTKOCTb A1 nepefayn cTaTuvyeckux u
OVHAMUYECKUX YCUUA N MOMEHTOB OT MOAYNSA K MOAY/0, NOATBEPXKAAEMYH C NOMOLLbI BepUudurKaLum n Ba-
nngaumn. MakcmmasbHble Harpy3o4Hble MOMEHTbI Y YCUIMA OTHOCUTENIbHO TPex oceit (X, Y, z) MoryT ObiTb 3a-
AaHbl Ha uHTepdelice Moy UNN HA NPOTUMBOMOJIOXXHOM KOHLLEe MOAyNns A/ TOro, YTobbl OrpaHNYnTb BE/n-
YMHY TeOMeTpUYEecKoin gedopmanmm Moayns OTHOCUTENIbHO NPOTMBOMOJIOXHOIO MHTEPJIECY KOHLa Moayns.

[omKHblI 6bITb 3a4aHbl 4ONYCTUMbIE YCUANA W/WUW MOMEHTbI, NpuaaraemMble K MOAY/I0 1 ero nHtepdeii-
cy, 4NSA TOro, 4To6bl BLIMOMHANNCE cneaylowne TpeboBaHus:

- MakcMmalnbHas reomeTpuyeckas gedopmauus Ha NPOTMBOMOMIOKHOM MHTEpPQENCcy KoHUe moayns
[O/MKHA OblTb MEeHbLUe 3aaHHOr0 3Ha4YeHus;

- MakcumanbHas pecopmauuns ckpyyMBaHuUs MOZYNS MpU MakCUManbHOW BpawaTenbHOl Harpyske
[O/MKHa 6bITb MEHbLUE 3a[aHHOT0 3HAYEHUS.

6.2.1.4 MexaHu4yeckme coefUHUTENIN U COeANHEHUS

Moaynb AOMKEH NOACOEAMHATLCA MO BO3MOXHOCTU 6€3 UHCTPYMEHTOB UMW C UCMNOSIb30BAHWEM MUHU-
MasibHOro 4Yncia MHCTPYMEHTOB. Ec/im Moaynb OTHOCMTENIbHO HEBO/bLION, TO PEKOMEHAYETCSA ero nogcoeamn-
HATb BPYYHYHO (6€3 NOCTOPOHHEN nomown). Y 6onee TsxXenblX MoOgynen, onsa KOTopbix TpebyeTcss MOMOLLLb Npu
nogbeMe, KOHCTPYKLMSA MexXaHW4Yeckoro uHtepdpelica fo/kHa npegycMaTpuBaTbh WCMO/Ib30BAaHWE OCHACTKW,
obecneunBatwuieii 6onblIMe yCUNNA, aMOpPTU3aLNID UHTEPdEiCOB UM BbICOKOCKOPOCTHbIE KOHTaKThl U T. 4.,
4TOObI N36€XaTb MOBPEXAEHNS MEXaHUYECKOro uHtepgeiica.

[ns oueHKn M3HOCOCTOWKOCTU MpensioXKeHHOro cnocoba coeguHeHusi/oTcoeAUHEHUs Modyns, aganTu-
pPOBaHHOIO NOJ, KOHKPETHble BapuaHTbl MPUMEHEHWs, N3rOTOBUTENb MOAYNSA AO/DKEH pPEeKOMeHAoBaTb Hagne-
Xaluiee mcnbiTaHMe B COOTBETCTBUM C NpuaoxeHuem D.
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Ecnu coegMHUTENn UHTErpupoBaHbl B KOHCTPYKLUUIO MOAY/S, TO A0/KHbI 6bITb NpefocTaBneHbl UHCTPYK-
UMM no 6esonacHoMy CoefUHEHNI0/OTCOeQNHEHNIO MOAYS.

MpumeuvaHue — [N ofHOKAGENbHBIX PeLleHnii (0COGEHHO B CUCTEMAX C 3/IEKTPONPUBOAOM U YCTPOKMCTBaxX
yNpaB/eHnsi ABUXEHUSIMU), B KOTOPbIX B COEAVHUTENIE COBMELLEHbI MEXAHUYECKMIA HTepdelic 1 NMHM Nepejayn nuTta-
HUSI, A@HHbIX U CUrHA/I0B 6€30MaCHOCTU, MOXET GbITb MCMOMb30BaH CheLMasibHbIN BUA coeanHnTens. Kpome Toro, foJx-
Hbl GbITb NPefOCTaBeHbl UHCTPYKLMK MO Ge30MacHOMY COeAUHEHNIO/OTCOEANHEHMIO MOAY/IS.

DNeKTpuyeckne coeanHUTenn Ao/XHbl cooTBeTCcTBOBaTh TpeboBaHuam MTOCT IEC 61984.

Bbi6Op U pasmelleHne OTAENbHbIX COoeAWHUTENen AO0MKHblI o6ecneynMBaTb BbINOJIHEHWE CreayHOLWNX
TpeboBaHwWii:

- pes3ynbTupylolmne ycunmsa/Tpaektopun ABUXEHUS AO/DKHbI HAXOA4UTLCSA B 3afaHHbIX npegenax;

- nepepfava 3M1eKTpPUYECKON, MHEBMATUYECKOW, TMAPABINYECKOA N MEXaHWYECKON 3HEeprum AosHkHa co-
OTBETCTBOBATb YCTAHOBJ/IEHHbIM TpebOBaHUAM;

- nepefava AaHHbIX U LENOCTHOCTb AaHHbIX AO/KHbI COOTBETCTBOBAThH YCTAHOB/IEHHbIM TPE6OBaHUAM;

- AOMXHO 6bITb 06ecnevYeHO COOTBETCTBME YCTAHOBJ/IEHHbIM TpeboBaHMsAM 6e30NacHOCTU B COOTBET-
CTBUK C pasgesiom 5.

Mpy NPOEKTMpOBaHWUM MHTErpauun mMoaynsa cnegyeT yuuTbiBaTb MEXaHWUYeCcKue Harpyskum U ycunus, Bo3s-
JelicTBylOLWMe Ha 3/1eKTpuYeckme, NHEBMATUYECKME UM TuapaBauyeckue coeguHutenn. Mpu 3ToM HeobXxo-
AMMO obGecneynTsb:

- npaBubHOE (PM3NYECKOE B3aUMOLENCTBUE pa3HbiX COEAUHUTENEW MO pasmepam W 3/1eKTPUYHECKUM
napameTpam;

- MUHMMMU3ALMIO 3N1€KTPOMArHMTHOTrO B3anMOAeNCTBUA/INEKTPOMArHUTHBIX NOMEX MeXAy pasHbIMu CO-
eAuHNTEeNAMN Ha uHTepdeiice;

- OTCYTCTBMUE yTeYeK XUAKOCTEN UMM ra3oB B C/iyyae nepefavv ruapaBiMyeckoil unm nHeBMaTUYeCKOW
3Hepruyn yepes MHTErpupoBaHHbIE COeAMHUTENN Ha UHTepdeiice.

6.2.2 ConpshKeHne ¢ UCTOYHUKAMUN NUTaHUA

VICTOYHUKM nuTaHMs obGecneuyrBalT nogady MOLWHOCTA WAN 3HEPTrMM Ha BCe NpuBoAbl. V3roToButenb
OO/MKEH BblOpaTb Hag/exaluin TMNn 3Heprun, Takol Kak anekTpmyeckas (NOCTOSHHOIO WM MEPEMEHHOro Ha-
NpsXXeHns), NHeBMaTMyeckas WM ruapassivvyeckas 3Heprus, Hanpumep, M3roToBUTENO criegyeT obpaTuTb
BHMMaHWE Ha LWMPOKO UCNOSIb3yeMble HaNPsAXeHUa nutaHua, Takme kak 5 B, 12 B, 24 B wnin 48 B.

M3roToBuTENb AO/MKEH yKa3aTb HOMWHANIbHYH MOLLHOCTb M MakCMMasbHYK BbIXOAHYK HAarpy3o04Hyto
CMOCOBGHOCTb UCTOYHMKOB MUTaHMA. MoAynn AO/MKHbI GbiTb CMIPOEKTUPOBAHbI TakK, YTOOGbl MMETb HEHOMNbLUON
pe3epB A1 NOAK/IOYEHUS OOMOSHUTENbHbLIX MoAaynein. Ecnn mopgynu moryT 6biTb MeperpynnupoBaHbl Npo-
N3BOJIbHbIM 06pa3omM, TO HEBO3MOXHO 3apaHee onpefenunTb, Kakasd MakcumalbHas MOLHOCTb MOXeT ObiTb
nepefaHa yepes KOHKPETHbIA MOAY/b.

Mpumep - Kaxgomy LLapHMpy MaHUNynaTopa TpebyeTcs TOK 5A, MO3TOMY eC/iv LecThb LWapHMPOB COo-
e[VHeHbl Noc/efoBaTe/IbHO, TO NepBbli MOAY/b OO/MKEH ObITb CNOCO6EH NPOMNYyCKaTb Yepe3 cebs Tok 30 A.

OnekTpuyeckme UCTOYHUKN NUTaHWA MOTYT UMETb akkKyMynAaTOpHble 6atapeun unu gpyrne cucTembl Ha-
KOMNeHna aHeprun mn pa60TaTb COBMECTHO C CMCTeMOi ynpaBneHna nntaHuem, npep,HasHaquHoﬁ ana pea-
nn3aunm MHTeNNeKTyanbHbIX QYHKLMWIA.

6.2.3 ilpyrne oco6eHHOCTM onucaHna moaynemn

,ﬂ,l‘lﬂ KaXxaoro suga Mmoaysisa ¢ annapartHbiMU cBolicTBamu OOJIKHbI OblTb YKa3aHbl €ro BaXHble XapakTte-
PUCTUKN, NpUuMepaMn KOTOPbIX ABJIAKOTCA:

- KMHemMatTundyeckme n guHamMmmn4yeckme xXapakTepucTtuku, Takme Kak reomeTpuyeckme napameTpbl, Macca,
LEeHTP Macc, MOMEHT MHepuun 1 npeobpaszoBaHue KoopauHaT;

- Knaccudpmkaums no cteneHun 3awmtol (kog IP), yctaHoBneHHas B [22].

Mpn HEO6XOAMMOCTM AO/MKHbI GbiTb ONpefesieHbl creAyolLMe napaMmeTpbl, CBsi3aHHble ¢ paboueli cpe-
[OW:

- ycnoBus paboueii cpefbl, Takue Kak gmanasoH TemnepaTypbl U BAaXHOCTH;

- buonornyeckas COBMeECTUMOCTb AN1A NMPUKIAAHbIX 3ajay, npejycmMmaTpuBalLlLMX KOHTaKTbl C 1I04bMN.

MpumeyaHne — Bonpocbl 6GUOMOrMYECKO COBMECTUMOCTM BK/OYAKOT LIUTOTOKCUYHOCTb, CEHCMOWUIM3aLMIO,
60M1E3HEHHYI0 YYBCTBUTE/IbHOCTL/BHYTPUKOXHYIO PEaKLMio, OCTPYH0 COMaTMUYECKYt0 TOKCUYHOCTb, CYGXPOHMYECKYHD TOK-
CUYHOCTb, TEHOTOKCMYHOCTb, WMMIAHTaLMI0, FeMOCOBMECTMMOCTb, XPOHWYECKYH) TOKCUYHOCTb, KaHLEPOreHHOCTb |
GuopasnaraemocTb.
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ANna paTynkoB M NPUBOAOB AO/KHbI ObITb NpeAcTaBfeHbl Cneunduueckne xapakTepucTuku mMoayns,
npumepamMn KoTopbIX ABASIOTCS:

- TOYHOCTb W paspellarlast cnoco6HOCTh;

- ANs AaTYUKOB: YYBCTBUTE/IbHOCTb, AMANa30H U3MEpPEHUs, YacToTHas XapaKTepuctuka, Npu Haamuum,
a TakXke NPOCTPaHCTBEHHOE PacCno/lIoXeHWe BO BHYTPEHHEl cuctemMe KOOpAMHAT NpU HEOOGXOAMMOCTH;

- AN1S MPMBOAOB: TOYHOCTb, MakCUMasbHasi U HOMUWHa/IbHAs MOLWHOCTb/MOMEHT, MakcMMasibHas W HO-
MUHaNbHaaA CKOPOCTb, a Takke MPOCTPaHCTBEHHOE pacrnosioXeHue BO BHYTPEHHel cucTteMe KoopauHaT npu
HE0H6X04NMMOCTH.

7 KoOHCTpyuMpoBaHue MoAy/siei ¢ NporpamMmMHbIMU CBOCTBaMM

7.1 O6wme NonoxeHus

B paHHOM paspgene npepctaBneHbl TpeboBaHWA WM PyKOBOACTBA, NpefHa3HayeHHble Ana obecneyeHus
UHTeponepabenbHOCTN M MOBTOPHOIO MCNO/b30BaHWUS MOAY/el C MPOrpaMmMHbIMU CBOMNCTBaAMM C Y4€TOM 0OCO-
6bIX Tpe60OBaHN K NPOrpaMMHbIM MOAYSAM, KOTOpPble MOTYT 6biTb UCMNO/Ib30BaHbl B CEPBUCHbLIX poboTax. [Ans
LOCTUXEHUSA MHTeponepabenbHOCTM 1 NOBTOPHOrO MCMOMIb30BaHUA NPUMEHSAIOT MHOPMALUOHHYIO MOZENb,
NO3TOMY C KaXAblM MOAy/eM AoO/KHA OblTb NpefocTaB/ieHa COOTBETCTBYHLWAs eMy MHOpMaLMOHHAs MO-
Aenb. BHyTpeHHVe getanu nocTpoeHns MoAynein He ABAAITCA NpegMeToM pacCMOTPEeHUS HacToALWero cTaH-
JapTa, NO3TOMy B A@HHOM pasfesie BHUMaHue yaeneHo nHTepdeincam Mexay Moaynsamu, onpefensiolimm
BHELUHME BXOAbl U BbIXOAbl MoAynei. a5 BbiNoNHeHUA TpeboBaHUs B3aMMO3aMeEHAEMOCTU pasHbIX Moaynei
C 0[HaKOBOM (DYHKLWOHA/IbHOCTbHID HEO6X0AUMO onpefesinTb TUNbl BXOLHbIX U BbIXOAHbIX AaHHbIX MOAYNSA C
NOMOLLbI0 3aaHNA KOMMYHUKALUWOHHbIX MoAesield, AONYCTUMbIX 419 UCNO/Ib30BaHHbIX CEPBUCOB NPUKNALHO-
ro ypoBHs. NprmepamMmy KOMMYHUKaLLMOHHbIX MOoAenel, NnpeAcTaBfeHHbIX B Tabnuue 4, SBnAsOTCA:

- Mogenb «nybnukauua/nognmcka;

- MOenb «KnneHTt/cepBep»;

- MOAenb «A0CKa 06bABNEHUI C pasaenisiemMmoli NnaMATbo».

MporpammHbie Mogynu Ans po60TOB MOryT ObiTb pa3dpaboTaHbl HA OCHOBE MAAT(OPMbl MPOMEXYTOUYHO-
ro NporpamMMHOro obecneyeHus, npumepamu kotopoii asnaswTca ROS, OpenRTM, OPRoS n OROCOS. Tpe-
60BaHMS o0becnevyeHus 6e30MacHOCT U 3aLLMLLEHHOCTM MOAY/ell C NporpaMMHbIMU CBOMCTBAMU M3/10XKEHbI
B pasgene 5.

Tab6nunya 4— Mogenv nporpammHbIX KOMMYHUKaLMOHHbIX MHTEPhencoB Ana pasHbiX Lenei

Tun MoaaepxnBaemas mogesib obmeHa
o MpumevaHve
MHpopmaunm MHopmaunei
1  [aHHble Mogenb «nybnvkaums/nognnuckar» [JaHHble mMoryT nepegasartbCsl C MOMOLLIO OAHON WU He-

CKOMbKNX KOMMYHUKALWNOHHBIX MOAENEN.

O6MeH AaHHbIMM NPOUCXOAUT MeXay MoAyNsaMu, Mexay
WHTErpMpOBaHHON cpepoli paspaboTkm (MM MHCTPYMEH-
Ta/IbHbIMY CPEACTBaMW) U MOAY/IEM

Mogenb «knueHT/cepsep»

Mopgenb «aocka 06bABIEHWI
C pa3aensiemoi namsiTbio»

2 MakeT Mogenb «KnMeHT/cepeep» O6MeH haiinamMmnm NPOUCXOAUT MEXZY MOZYNSIMU, MEeXdy
VHTETPUPOBaHHON cpepfoli pas3paboTku (UM MHCTPYMEH-
Ta/IbHbIMW CPEACTBAMU) U MOAYEM

7.2 NHopmauynoHHaa Mopesnb

7.2.1 O6wme NONOXEHUS

Mogaynu ¢ NnporpamMMHbIMU CBONCTBaMM [/11 CEPBUCHBIX POGOTOTEXHUYECKUX KOMMMIEKCOB AOJIKHbI Npe-
[OCTaBNATb NPOrpaMMHbIi MHTepdec Ans focTyna K BXOAHbIM/BbIXOAHBIM [aHHbIM, Bbi30BY CEPBUCOB WU
cob6bITMAM npouecca. CnefoBaTtesibHO, NPOrPaMMHbIA KOMMOHEHT COAEPXUT HEKOTOpble BHYTPEHHUE (PYHK-
LUMOHaNLHOCTU, MO3BONSAKLIME MOAN(UUMPOBATL AaHHble C MOMOLLI KOMMYHWKALWOHHOTO WHTepdelica
npuknagHoro nporpammupoBaHusi (API), dopmaTa coobuieHuii nuin obpaleHus K cnyx6e yganeHHOro fo-
cTyna € BO3BpaTOM pe3ynbTaToB, & HY)XHbI NpOLEecC NHULMUPYETCA NPy HaCTyn/eHnn cobbITUiA, Korga gpyrue
nporpaMMHble KOMMOHEHTbI NMPefoCTaBNSIT YAaNeHHble faHHble U yaaneHHble CEPBUCHI.
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Kpome Toro, Mogynu c nporpamMHbIMX CBOMACTBAMM MOTFyT UMeTb AOCTYN K annapaTHbIM KOMMOHEH-
TaMm M MMeTb BO3MOXHOCTb CUMUTbIBATb NMPOMAN MOAYNeRd OS WX MHULMaANU3auuMm U NpaBuUbHON paboTbl C
HUMKU. DTO MOXET ObiTb peasin3oBaHO HanNpsMylo, yepes gpaiiBep YCTPOWCTBA WMAN Yepe3 CNol annapaTHbIX
a6CcTpakuuii, No3BONAOLLINIA NPOrpaMMHbLIM MOAYNSIM UMETb AOCTYN K annapaTtHbiM KOMMNOHEHTaM 6e3 u3Me-
HeHVsa Koga Momyns.

Kpome TOro, B aHHOM nogpasfenie npencraBfieHbl popmaTbl COOBOWEHUIA A5 ynpaBaeHUs U conpo-
BOX/AEHUS nporpaMmMHOro o6ecneyeHns, TakMx Kak 3arpyska v Bbirpy3ka ainos (Hanpumep nporpamm, npo-
dunei n NnpukNagHbIX NakeToB) AW ynpaBseHne UCNOSIHEHUEM NporpaMMHbIX mMogynei (Hanpumep, 3anyck,
0CTaHOB, NMPMOCTaHOBKA, BO30OHOBAEHNE U T. 4.).

MpumMmeyaHue — lMporpaMmmHble MOAY/IM MOTYT GbiTh ONpeAeneHbl C UCMNOb30BaHNEM CYLLECTBYHOLLMX Cheuu-
thukaumid, Taknx kak OMG RolS [23] gna nHTepdelica ¢ ceperucamu unm OMG RLS [14] anst npepctaBieHnsi Mectonosno-
XEHWS U CUCTEM KOOpAMHAT.

7.2.2 Mopgenb obMeHa MHdopMaumen mexay Mmogynsamu

[aHHaa mofenb Ao/KHA 6bITb MCMNOJ/Ib30BaHa A/ 06MeHa Mexay Moaynamu uHdgopmaunein, cogepxa-
el 3HaYeHMa nepeMeHHbIX, BbI30B CEPBUCOB, 06paboTKy COGbLITUII 1 cogepxumoe dainoB, Hanpumep uc-
NOJIHAEMbI KOA NPOrpaMMHbIX KOMMNOHEHTOB, NPOWAbL WK NakeT. NepemMeHHble, CepBUCHI U COOLITUS onpe-
AeneHbl B MOAyNsiX C NporpaMmMHbIMK cBocTBamu. Mo TMNy nepemMeHHble NoApasAensatoT Ha nepuoguyeckue
nepemMeHHble N anepuoauyeckme NepemMeHHble, a CepBUCHlI MO TUMY MNOoAPa3AensalT Ha 6/okMpyowmne (Mnu
CUHXPOHHbIE) CepBUCHI N HebnokmpyLwme (MAN aCUHXPOHHbLIE) CEPBUCHI.

MpoTokonbl 06MeHa Mexay ABYMA WM HECKOMbKMMMW MOAYNSMW C NpOrpamMMHbIMU CBOMCTBAMMW B Ha-
CTOsILLEM cTaHAapTe He onpefeneHbl, Tak Kak Cyl,ecTBYyeT 60/IbLIOE YMCMO KOMMYHUKALMOHHbLIX MPOTOKO-
0B, CTaHAApTM30BaHHbIX B MeXAyHapogHOM MaclTtabe, u NPOTOKONOB fAe-pakTo. Cnegyet oTMETUTb, YTO B
[aHHOM pasgernie yaasieHHblli 4OCTYN K yAaneHHbIM XocTaM npegycMmaTpuBaeT Mcnofib3oBaHue dopmarta co-
o6 eHniA, NpeAoCTaB/ISIEMOI0 NPOMEXYTOUYHbIM NPOrpaMMHbIM o6ecneyeHnem. NMpomMexyTouyHoe nporpamm-
Hoe obecneyeHne MOXeT TakKxe noagepxmeBatb 06MeH MHopmauneln Mexay NnporpaMMHbIMKU MOAYNAMAU Ha
Nl0KasibHOM XOCTe.

MpumeyaHne — 3aecb NoA TOKaSIbHLIM XOCTOM U yAasIEHHbIM XOCTOM NMOHWMAETCS BbIUUC/IUTE bHBI MOAY/b,
npeacTaBNsoLWmMiA coboit nporpaMMHbI MOAY b, KOTOPbLI 3aperncTpupoBaH B JaHHOM U B APYrOM BblYMC/IUTE/ILHOM MO-
[Ayne, ¢ KOTOPbIM NPOrPaMMHbIi MOAY b peannayeT CBA3b C MOMOLLb KOMMYHUKALMOHHBIX NPOTOKOJIOB.

Mogenb obmMeHa MHGoOpMaumnen mexagy mMoaynsMy € NporpaMMHbIMU CBOMCTBaAMWU A0/HKHA NOAAEPXU-
BaTb cnegyrouime MyHKLWN:

a) 4YTeHue u 3anucb AaHHbIX;

b) BbI30B CEPBUCOB;

C) perucTpauuto u o6paboTky cobbITHiA;

d) kauyecTBO cepBuCcOB, HeobxoguMmoe AN (pyHKUWMA a)—c) (Hanpumep 3HayeHus, CBsA3aHHble C 6es-
0NacHOCTbIO, XapakTeEPUCTUKN peasibHOro BpeMeHM, 3alULeHHOCTb).

Bpemsa oTknmka npu paboTe B peaslbHOM BpPeMeHW MOXET BKI4YaTb BpeMms Ha nepefavy BCeX AaHHbIX
N BPEMS Ha BbI30B CEPBUCOB.

JaHHaa mofenb Afos/KHA nojAaepxusaTb, NO KpailHeihd Mepe, OAMH M3 Cnefylowux npegnoyTuTesibHbIX
MEeTO[0B YTEHUSA W 3aNUCK AaHHbIX B 3K3eMNsapax APYrux NporpamMHbIX Mogynei:

- 3anpoc c oTBeToM, 3anpoc 6e3 oTBeTa;

- nognucka/nyénukauuns;

- AOCKa 06bABMIEHUN (C pasgeniemoii NnaMsaThblo).

Pa3paboTumMkn MOryT NPUMEHATb U ApyrMe MeToAbl N0 Mepe MX NoABMEHUs, HO TpeboBaHMs MHTepone-
pabenbHOCTU A0/IKHbI ObITb OTPaXeEHbI B MOAENN MOAYNSA.

Pa3paboTunk Moaynsa AO/DKEH NOATOTOBUTH hopmaTt coobuieHunii Ans obmeHa nHdopmaumeid, yaosnet-
BOpAKOLWMI cnefylowmm TpeboBaHUAM:

- obecneyeHne noaAepPXKU NPOMEXYTOUYHOro NPOrpaMmMHOro obecneyeHus;

- obecneyeHne NoAnepXkA MpaBun KOAWPOBaHUA/LeKOAMPOBaHWA A9 o6MeHa uHgopmaunein mexagy
ABYMS WM HECKONIbKMMUN MPOMEXYTOUYHbIMU NPOrpamMmMHbiMK naatopmamu;

- obecneyeHne NOALEPXKM MHOpMauunm ANA AaHHOrO nogpasgena, onpegeneHHol B 7.2.3, 7.2.4 n
7.4.2.
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7.2.3 Mogenb A0CTyna K XxapakTepucTukam n AOCTyn K Hel

Moaynb ¢ nporpamMHbIMW CBOWCTBamMuM A0/XeH obecneymBatb NMPUCBOEHUE Ha4vallbHbIX 3HAYEHUA Xa-
pakTepucTukam npu ero nHMunann3aunum n NCnosb3oBaTb 3HAYEHUS XapakTepucTuK 4715 NPaBuUIbHOTO BbIMO-
HeHUsA cBOMX PYHKUMI. MoAynb OO/MKEH MMETh CreAylL e XapakTepUCTUKN:

a) nHdopmaumsa paspaboTyunmka No gaHHOMY MOAYNIO;

b) cpefa BbINOMHEHUA, HanpuMmep, TUN OMNepaLMoHHON CUCTeMbl, BUA BbINONHEHUA (Nepuoanyveckoe,
cnyyaiiHoe, He B peasilbHOM BPEMEHMW, B peasibHOM BPEMEHWU U T. 4.), Nepunog BbINOSTHEHUA — ANSA Nepuopu-
YEeCKOro BbIMOSIHEHUA U T. A.;

C) noadepXumBaeMblii pexum cBs3n (Hanpumep, nybénukayuma/mognucka, KaneHTt/cepBep, AOCKa 06bSAB-
NeHun nT. 4.);

d) ypoBeHb 3alMWEHHOCTU (KOH(PUAEHLNANBHOCTb, LEe0OCTHOCTb, ayTeEHTUMKALUSA, YACNO pa3psaoB
B K/ItOYe);

e) nHcopmayms, cesizaHHas ¢ 6e3onacHOCTbO (Hanpumep, Tpebyemble ypoBHu PL u SIL).

Momumo 3Toro, pekomeHayeTcs, 4ToObl MOAY/Ib UMEN CNeayoline XapakTepucTuKu:

f) Tun BbI30Ba cepBUCOB (GNOKMPYHOLWNI MM HEBGNOKUPYIOLWNIA) N3 BHELWLHER cpeabl MOAYNS;

4) WHdopmauus, nocTynawuias U3 BHELHEN cpefbl Moayns;

h) 3HayeHusa napameTpoB NpW UHMLMANU3aLUM MOAYNSA, HEOO6XOAMMbIE 01 NPABUIbHOIO BbINOTHEHUSA
MoAayniem CBOUX (PYHKLWIA;

i) TpeboBaHUA K NporpamMMHOMY M annapaTHOMYy ob6ecne4yeHutd, COOTBETCTBME KOTOPbLIM HEOb6XoAnMO
0015 NpaBUbHOW paboTbl MOAynsA U obecnevyeHnss 6€30NacHOCTL.

Ecnn moaynio gna npaBubHOW MHMUManNuM3auum Heobxoaumma ocobasi nocnefoBaTesibHOCTb COObITUIA
nvnu KomaHg, unum ecnn moaynsam TpebyeTcss ocob6asi nocnefoBaTeNlbHOCTb MHULUUPYHLWNUX COBObITUIA, TO
Takumu nocnepoBaTefibHOCTAMU AO/DKEH yNpaBnAaTb CynepBU3OPHbIA MOAYb.

Mpumepsbl
1 Bce moaynn konec AO0/MKHbl 6bITb NPaBU/IbHO OPUEHTUPOBaHbI A0 TOro, Kak MaHUNynaTopbl UWwunm
TEXHOMOrnMyeckoe 06opyaoBaHme poboTa HayHy T paboTaTb.

2 Mopay/ib fla3epHOro AaTuvKa Ui Moay/b Kamepbl JO/MKEH ObiTb NHULMAIM3VPOBAH U NprBeeH B pa6o-
TOCNOCOGHOE COCTOSHME 0 TOro, Kak ero MoXHo 6yAeT MCNoMb30BaThb [/15 HaBUraumu.

lCl,aHHbIe nocnegoBaTtes/sibHOCTM Ha ypOBHE CepBUCHOTO p060Ta AO0J1KHbI ObITb peann3oBaHbl N CKOH(*)VIry-
pupoBaHbl CUCTEMHbLIM MHTETPaTopoOM.

Mogynb c NnporpaMMHbIMYK CBOMCTBaAMU A0/MKEH obecneunBaTb (PyHKLUN YTEHUA NPOdUIsA, NPUCBOEHNS
nporpaMMHbIM KOMMNOHEHTaM XapakKTepuctuk m3 I'IpO(pI/I}'IH N 3anncn N3MEeHEeHHbIX XapakKTepucTuk B I'IpOCbI/II'Ib,
B KOTOPOM OHMW onpefeneHbl. Moaynb A4O/MKEH NCMNOMb30BaTh ONpeAenieHHble B Mogenn MyHKUMN AN YTeHns
I'IpOCbI/II'IH, YTOObI NHnynanmn3nposaTtb nNporpaMMHblie KOMMNOHEHTbI, NpeaocTaB/IEHNA CEPBUCOB NporpaMMHbIM
KOMMOHEeHTaM U aocTtyna K XpaHAWWnMCcA gaHHbIM. Takoii MoAy/lb AOJIXXEH nogaepxmeatb cneaytooune beHK-
umn:

- npuceoeHune 3HauYeHui Xapaktepuctukam,

- CUYMTbIBaAHWE 3Ha4YeHu XapakKTepucTuk.

7.2.4 Mogenb 06paboTKM N UCnpaBfieHNs OWMBOK

OwmnbKM B MOAYMAX MOTYT CTaTb MPUYMHOI OTKasa WIM HenpaBubHOM paboTbl cepBUCHOro poboTa, a
Takke co3gaTtb AJ/15 HEFO OonacHyl cuTyauni. Utobbl nsbexarb Nnofo6HOro cueHapus, gedekTbl HE0O6X04MMO
o6HapyXuBaTb Kak MOXHO paHblle, a Takke obecneumBaTb UX UCNpaB/eHne U NpefoTBpal,eHne BO3HUKHO-
BEHNA OMacCHbIX CMTyaLLMI‘fl.

MpumMmeyaHne — OwmnbKa SBMSETCA SBHbIM MPOSIB/IEHNEM AedhekTa.

C6ou cnepyeT pasfensaTb Ha CBsi3aHHble C 6€30MacHOCTbI0 M He CBSi3aHHble C 6e30MacHOCTblO, Kak
nokasaHo Ha pUcyHKe 4; 3TO MOXeT OblTb CAEenaHo C NMOMOLbI0 MeHeaxepa 6€e30MNacHOCTU/3aLLULLEHHOCTH.
CnepyeT 0TMeTUTb, YTO c60U, CBSA3aHHble C 6E30MaCHOCTbI0, MOTYT BO3HUKHYTb B pe3ysibTaTte c60eB, He CBSi-
3aHHbIX C 6€30MacHOCTbI0, B 3aBUCUMOCTM OT NPUKIAAHO 3a4a4un 1 onepaunuoHHoi cpeabl.
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PucyHok 4 — C6oun, cBA3aHHble ¢ 6e30NacHOCTbI0 M He CBSI3aHHbIE C 6e30MacHOCTbI0

MpumeyaHne — OWNGKN MOTYT BbITb Bbi3BaHbl NPOrpaMMHbIMKM WM annapaTHbIMK dedekTamu; npuunHamMm
nocnegHux sBnsTca cbon B pabote annapatypbl. JeekTbl MOryT 6bITb CKPbITbIMK, TO €CTb HE BAMSIOWYVMK Ha paboTy
CMCTeMbI [0 TeX Nop, NMoka OHW He NPOSBAT cebs Mo Kakor-1mbo NpuunHe, Hanpuvep, nNpyM ocoboli KOMOUHALMN COCTOSHNI
CUCTEMBI.

Mogaynb ¢ nporpaMMHbIMUK CBOCTBamMuK, o6pabaTbiBalOWwnii owmnbKK, AOMKEH NoAAepXuBaTb cnepyto-
e BO3MOXHOCTM A5 TOro, 4To6bl 06pabaTbiBaTbh M UCNPaBNATbL CUTyaLUn C BO3SHUKHOBEHMEM OLUNOKM:

- OTNPaBAATb U NPUHMMATb AaHHble O COCTOAHWUM OWMKOKM U NCNPAaBAEHUN OWMNOKN BHELWHUM MOAYAM
N OT BHELWHMX Moaynein (Hanpumep, oT MOAYyNA MeHemxepa 6e30nacHOCTM) B COOTBETCTBUN C 7.4;

- pasfenaTb OWMOKM Ha OWKnGKU, CBA3aHHble C 6e30MacHOCTbI0, OWMWOKK, CBA3aHHble C 3alWLLEeHHO-
CTbO, W Apyrne owmnbkn, 3aBucsaLLMe OT NPUMEHEHUS.

MpnmevyaHne — OwmnbKKM, He cBA3aHHbIE C 6€30MacHOCTbI, OTHOCATCS K Apyrmm owmnbkam;

- NOALEPKUBATb XU3HEHHbIN LMK BbINO/IHEHUA NPOrpaMmmMHOro moayns (pucyHok 6) ana obecneveHns
6e30MacHOCTM B COOTBETCTBUN C 7.3;

- MPUMEHATb MeToAbl 06paboTKM HEM3BECTHbIX OLINOOK.

PaspaboTunkn mopaynel AOMKHbI ONpefenuTb Haanexaume peakuun B 3aBUCHMOCTW OT TUMOB BbIAB-
NEeHHbIX oWwKn6oK. Ana owmnboK, CBA3aHHbIX C 6e30MacHOCTbO, MOXeET noTpeboBaTbCsA cpasy nepefatb WH-
gopmaumnto 06 owmnbKe Ha ypoBeHb CUCTEMbI (Hanpumep, MOAyAl0 MeHemxepa 6e3onacHocTn). 4na ownbok,
CBSAI3aHHbIX C 3alMLUIEHHOCTbIO, TakkKe MOXeT moTpeboBaTbCs MX 06paboTka Ha YpPOBHE CUCTEMbl (Hanpu-
Mep, MoAy/nieM MeHeaxepa 3alwun,eHHocTn). Apyrue owmnbky, Mo BO3MOXHOCTU, 06pabaTbiBaloTCA Ha HUXHEM
ypOBHe (Hanpumep, B caMOM moayne).

Moaynu, npefHasHayeHHble ANa ngeHTudnkaunm n o6paboTkm OWNGOK, AO/KHbI UMETb AOCTaTOUYHYH
HaZEeXHOCTb. YpoBeHb 3 PEKTUBHOCTM 3alUTbl TAKOTO MOAY/S LO/DKEH ObITb HE HWKEe TpebyeMoro ypoBHS
3P (heKTUBHOCTMK 3aWnTbl 11060 PYHKLMM 6e30NacHOCTN, CBSA3aHHON C 06pabOoTKON OLLINOOK.

Ecnu gBa vnn 60nee BHELWHMX MOAY/Si CNOCOOHLI 06pabaTbiBaTb OAHU M Te Xe OWMNOKN, TO OHU AO0/KHbI
UMEeTb MPUOPUTETHI, YCTAHOBJIEHHbIE A/1 OTNPaBKM OTBETA WM KOMaHAbl MOAY/ISIM C BO3HUKWMMUN OLINBGKaMU.

7.2.5 BsanmopgeiictBme nporpamMHbIX mMoayeni

Moaynun fo/mKHbl 6bITb CNOCOG6HLI 06MeHMBaTbLCA MHOpMauneidi n BlanMogeiicTteoBaTb C ApYrMMn Mo-
AynaAMu, CO3f4aHHbIMK pasHbiMM pa3paboTymkamu.

Onsa obecneyeHns sadhhekTUBHON NHTeponepabenbHOCTU NPOrpamMMHbIX MOAYeli CeEpBMCHOro poboTta B
cneuuukauum Moaynsa AOMKHbl 6bITb NPUBEAEHbI CleAyolWmne daHHble:

a) vHdopMaums, KoTopoli o6MeHuBaKTCAa MoAy/u, Npyu HeobxoaumocTtu (cm. 7.2.2);

b) MHopMauna gns ynpaeneHus mogynem (cm. 7.4.2);

C) uHhopmaymsa, ucnonblyemas B npodpune xapaktepuctuk mogynsa (cm. 7.2.3);

d) vHcopmauyms no ob6paboTke M ucnpaBsieHUO OWNBOK (cM. 7.2.4).

Ona obecneveHnss ahPekTUBHON MHTeponepabenbHOCTU M MOBTOPHOIO MCMOMIb30BaHUA NPOTrPaMMHbIX
Mofay/eli cepBUCHOIo poboTa pekomMeHAyeTCcs NPUBECTN Takxke crnejylolne cBefeHus:

€) ycTaHOBJ/IEHHas MHgOopMauuoHHasa Moaenb obmeHa uHdopMauvein mexay MoAynsasMu M NPoOMeEXy-
TOYHbIM MpOrpaMMHbIM o6ecneyeHnem (cm. 7.2.2);

Cnegywuime ceegeHus mMoryT ObiTb NpuBedeHbl gna obecneyeHns sadhpekTUBHON MHTeponepabenbHO-
CTV 1 NOBTOPHOTO MCNOJb30BaHUA MoAyneli cepBucHoOro pobora:

f) ycTaHoBneHHass Mofenb CNos annapaTHbiX abcTpakuymini nnu gpalisepa yctpolicTea.
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MprumeuyaHune — lMpochuib XapakTEPUCTUK XPAHUTCS B PEMNO3MTOpUK Npodinsieii.

7.3 ApXuTeKTypHasa mogenb NporpaMMHbIX Moaynei

7.3.1 O6wme NoNOXeHUs

ApPXUTEKTYpHasi MoAenb NporpaMMHbIX Mogyneli fo/KHa BKAOYATb Cpeay BbINOSIHEHUS 1 3a4a4uun ynpas-
neHusa. Mogenb, ucnonb3yemas ans ueneit 6e30NacHOCTM U 3alMLLEHHOCTM, JO/KHA BK/loYaTb MeHedxepa
6€e30MacHOCTY 1 MeHeaxepa 3aluleHHoCTH. MporpaMMHbie MOAY/M U UX B3aMMOCBA3W MOKasaHbl HA PUCYH-
ke 5, Ha KOTOPOM MpMBEAEH NMPUMEP HECKOMbKMX B3aMMOCBSI3aHHbIX MPOrpaMMHbIX Moaynein. Mogynum moryTt
OTHOCUTbLCS K 6a30BbIM MPOrPamMMHbLIM MOAY/SIM UM K COCTaBHbIM, KOTOpble MOTyT 6biTb pa36buTbl Ha 6osee
Menkue mMoaynu. MokasaHbl ABe cpefbl BbINOMHEHUSA, NpeAcTaBsoULIMe NO/THOCTLI0 M30/MPOBaHHbIE MOTOKM
yrnpaBneHusi, kKoTopble MOryT GbiTb peanin3oBaHbl Kak Ha pasHbixX Npoueccopax, Tak U Ha ogHOM. OTAesbHblIl
MeHemkep 6e30MacHOCTU U 3allULLEHHOCTI OTC/EXWBAEeT BbiMO/IHEHME MOAYNSA Kak eAnHOro Lenoro, a cBs-
31 C APYTMMU MOAYNSIMU OCYLLECTBMAKTCA yepe3 UHTepdelic cnos annapatHbiXx abcTpakuuii unu gpaiisep
yCTpOWCTBa M KOMMYHUKALMOHHOE NPOMEXYTOYHOE NMporpaMmHoe o6ecneyeHne. MeHemkepbl 6€30MacHOCTM
UM 3alULLEHHOCTM peann3oBaHbl OTAe/IbHO Kak He3aBUcMMble Moay/u. MeHemxep 6e30MacHOCTU [AO/IKEH
nosyyaTb TO/IbKO HEOBXOAUMbIE AlaHHble OT NPOrPaMMHbLIX Moayneli, CBA3aHHbIX ¢ 6€30MacHOCTbIO.

Po6GoTbl, cepBepbl, AaTuUnKK, NPUBOABI, Cepsepbl, NpVBOAbI, MOAy/b;
WHTErpypoBaHHasi cpega pa3paboTku CSM - cocTaBHOIl NporpamMMHbIA MOAy/b;
——————————— KaHa/1 ynpasneHus

PrcyHoOK 5 — ApxuTekTypa NoCTpOeHns NporpaMmMHOro obecneyeHns
ANA MOAYNbHOrO MPUHLMNA NOCTPOEHUS CEPBUCHBLIX POBOTOB

28



FOCT P 60.2.0.1—2022

Penosutopuii npoduneit ynpasnseT npopunsamm, Mcnosib3yeMbiMu MOAYIAMU.

Cpefa BbINOSIHEHWUA COCTOUT W3 OLHOMO WM HECKONIbKMX MPOrpaMMHbIX MoOAy/nei u OAHOW 3ajauu
ynpasneHusa. 3agava ynpaB/ieHUss KoopauHMpyeT paboTy NporpaMMHbIX MoAyseli B cpefe BbINMOSHEHUSA U
ynpaBnseT ux orpaHUYeHns MU peasibHOr0 BPEMEHMW, eCNin TakoBble UMerTCs.

MpuknagHasa 3afjadva obecneyvMBaeT ynpaB/ieHNE CEPBUCHbIM PO6GOTOM B COOTBETCTBMM C NOTPEOHOCTS-
MW NOSIb30BaTENS U BK/OYAET OA4HY WM HECKOJ/IbKO cpej BbiMoNHeHus. MpuknagHas 3agadya Mcnonb3yet npu-
KnagHoi nakeT, cogepxawuii nporpaMmMHble MOAYU, 3HAYEHUS U NOCNEA0BATENbHOCTY ANA UHMLMANU3aL NN,
a Takxe pecypcbl, Heob6xoauMble 4151 BbINOSIHEHUS NPUKNALHOW 3agauu.

MexaHn3Mbl abcTparMpoBaHusi, Takme Kak MHTepdeic cfios annapaTHbIX abcTpakumii, moMmorawT npo-
rpaMmMHbIM MOAY/IAM NosyyaTb JOCTYN K annapaTtHOMy ob6ecneyeHunto HeE3aBMCUMO OT annapaTHO 3aBUCUMbIX
XapakTepuctuk. MporpaMmHble MOAY/IM MOTYT CUMTbIBaTb AaHHble M3 annapaTHbIX MoAyfnei nav nepegasaTb
B HMUX JaHHble yepe3 MexaHu3M abcTparnpoBaHusl, obecneymBalLWwnii NEPEHOCUMOCTb NPOrpamMMHbIX MOAY-
nei. Bce moaynu, BkAoYaa nporpaMmHblie MOAynu, UMeEKT AOCTYN K AaTymkam uam npueBogam c NOMOL b Me-
XaHn3ma abcTparmpoBaHus 405 NOJYYEHUS AaHHbIX OT 3TUX YCTPOWCTB M nepefayn faHHbIX APYTUM MOAY/IAM.

KoOMMyHUMKaLMOHHOE NPOMEXYTOYHOE nporpaMmHoe obecrneuvyeHne gaeT BO3MOXHOCTb MPOrpPamMMHbIM
MOAYNSAM W NPOrpaMMHbIM KOMNOHEHTAM 06MeHuBaTbCsA UHhopmaumeli. MpomMexyToyHoe nporpamMHoe obe-
creyeHne MOXeT cnefunTb 3a haitnamm, OTHOCALMMUCS K NMPOTrPaMMHbIM MOAY/SIM, KOMMNOHEHTaM W Npuso-
XEHUI, 1 3arpyxaTtb/BbIrpyXaTtb Heobxoammble dpainbl U3/B cepsep u/mnm ns/s pobota. KOMMyHUKaLMoHHOe
NPoOMeXyToYHoe nporpaMmMHoe obGecrnevyeHne MOXEeT GbiTb peann3oBaHO B Cpefe BbINO/IHEHWA B COOTBET-
CTBUM C OA4HOIN M3 Mopgenein obmeHa nHgopmaumnen, npeacTaBneHHbix B Tabnnye 4. CnegyeT OTMETUTb, YTO
HacTOSALWMNIA cTaHgapT He onpefensieT NPOMEXYTOUYHOe NporpaMmMmHoe obecrneveHue.

MeHepxep 3alMW,eHHOCTN No Mepe Heo6X04MMOCTH AO/MKEH pelaTb NPo6aeMbl 3alMWeHHOCTH, BO3-
HUKaKLWme B NporpamMMHbIX MOAYNAX U BHe MX. Hanpumep, meHegxep 3aluleHHOCTN MOXET KOHTPO/MNpO-
BaTb ¥ ynpasBasTb TaKUMW PUCKaMW, Kak AOCTYN HECAHKLMOHUPOBAHHbIX NOfib30BaTeNeil.

MeHepxep 6e30nacHOCT No Mepe Heo6XoAMMOCTM AO/HKEH pelwaTb Npo6sieMbl 6€30NacHOCTU, BO3HMU-
KalLle B MporpaMMHbIX MOAYNAX U BHe UX. Hanpumep, meHemxep 6e30MacHOCTM AO/IKEH KOHTPO/IMPOBaTh
COCTOSIHME BbINOJIHEHNA MPOrPaMMHbIX MOAY/Nel, BbISIBNATb HapyleHWe YCTAHOBJIEHHbIX OrpaHWyYeHuii unu
nonagaHue po6oTa B CUTyauuto, OMAaCHY A/7s1 OKpyXawwux, n npu HeobxoaMMoCcTu NepeBoAnTb poboTa B
6e3onacHoe coCcTosiHue.

7.3.2 TpeboBaHMsA K NporpaMMHbIM MOAY/ISAM

Mogaynum ¢ nporpamMmMHbIMUK CBOCTBaAMM cofepXaT BbINOMHAEMbIi kog M NPpodu/b, B KOTOPOM XpaHATCA
3HAUYEHUs XapaKTepucTuk mMoayns Ans obecnevyeHnUs ero NPaBUILHOTO BbIMOSIHEHUS.

Mpumepbl

1 MprMepaMn XapakTepPUCTUK MOAY/IS ABMSIOTCA: HOMep BepcUMW, TUM OnepauyuoHHOl cUcTeMbl, BUA,
BbINOJIHEHWs, HaNpuMep Mepuoamyeckoe, criyyaliHoe, B peas/ibHOM BPEeMEHM WM He B peasilbHOM BpPeMEeHM, a
TaKKe XxapakTepucTUKN MOAY/S, CBsI3aHHble C anmnapaTHbIM o6ecrneveHvieM. MprMepamMy 3HauYeHNin XxapakTe-
PUCTVK MOAY/S SABASOTCA: 3HAUEHUs1 A1s1 MHULMaIN3aLmMmM MOAY IS, 3HaUYeHus, Heobxoanmble AJ1si BbIMNOJIHe-
HWS MPO-FPaMMHOI0 MOAY/1s, HanNnpPUMepP TUM ONePaLVOHHON CUCTEMbI, NOAAEPKMBAEMbIE KOMMYHUKALMOHHbIE
NPOTOKO/IbI, a TakkKe NogaepXrBaeMble TUMbl CEPBMCOB U TUMbl COGLITUIA.

2 Mpumepom 6a30BOro NPoOrpaMMHOro Moayns SABASeTCA MOAY/ b BbIYMC/IEHUS PACCTOAHUSA, CUNTbIBa-
HOLWMIA U3MEPEHHbIE [laHHblE O pacCTOsIHUM Yepe3 UHTepdeiic cnos annapaTHbIX abCcTpakumii, Hanpumep c
y/IbTPa3BYKOBOIo AaTuuKa, MHJPaKpPACHOro gaTyuMka UK Nla3epHOro AaTuyrka, KOHBEPTUPYIOLWNG AaHHbIe
B Hag/iexallunii cTaHgapTHbI dopmMaT 1 NepefaloLLnii KOHBEPTUPOBaHHbIE faHHblE APYTMM MPOrPaMMHbIM
Moaynsam. Mpumepamu 6051ee CNOXHbIX MOAy el ABAAITCA MOAY/1b NU3MEPEHUS PACCTOSAHMS C MOMOLLbIO CTe-
peocucTeMbI U MOAY b O6HAPY)XEHUS1 06 BEKTOB, 06pabaTbIBalOLLWI MO TOK N306paXKeHW, NocTynatowmii oT
CEHCOPHOro MoAy/s, HanpuMmep C BUAeO-Kamepbil.

3 TMNUYHBIM NPYMEPOM COCTaBHOIO MPOrPaMMHOIO MOAY/A AB/SeTCA NPOrpaMMHbIA MOAY b yrpasrie-
HUA MaHMNYNAUMSAMA, COCTOSLWMIA M3 6a30BbIX MPOrpamMMHbIX MOAY/E, Taknx Kak Mogyan ynpasseHus npu-
BOAaMn, MOAY/ b CUHXPOHU3aLUM CTeNeHen NOABMKHOCTW, MOAY/b PeLleHnsi 06paTHOW KMHEMAaTNYECKO 3a-
Aaun 1 MoAy/nb NNaHMPOBaHMSA MapLUpyTa, KOTOopble ONucaHbl B NPUIOXeHUN B B kayecTBe NpUMepPOB.

Mpu pa3paboTke NporpaMMHbIX Moaynei Heobxoaumo obecneynBatb BbINOSIHEHME criedylownx Tpebo-
BaHW:

a) nogaepxka obmeHa nHopmaumnein ¢ ApyrumMmm MoaynsmMm ¢ NOMOLLbI YCTaHOB/IEHHON MHopMaum-
OHHOI Mopenu (cm. 7.2.2);

b) obecneyeHne rapaHTUPOBAHHOIO KayecTBa 06CNYXMBaHUA (Hanpumep, XxapakTepucTuK peasibHOro
BpemMeHu), npu Heo6xoAUMOCTH;
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C) Ha/Mume yHMUKanbHOro uaeHTudmnkaTtopa M CNOCOGHOCTL MOJSyYaTb 3HAYEHUA XapaKTepucTuUK Momy-
ns, Heo6XxoA4MMbIX ANA ero NpaBUAbHOMW PaboTbl N MHTeponepabesibHOCTU.

Mpumep - MNpumepamu MHpopmaymm, Heob6xoaMMOoNM A1 MOBTOPHOr0 WCMONbL30BaHUS, MHTeponepa-
6e/IbHOCTW N KOMMOHYEMOCTW NPOrpaMMHbIX MOAYMEN, ABMAAIOTCA TUMN ONepauyMoOHHON CUCTEMbI, TUMN KOM-
MYHUKaLVMOHHOIO NPOTOKOMa, TUN niTepdieiica ansi cepBmca 1 NCNosb3yeMblii TUN JaHHbIX;

d) cosgaHve O4HOr0 WM HECKOJIbKUX 3K3EMMAAPOB C YHUKANbHbIMW MAEHTUdUKaTopamu Ans Kaxgoro
nporpaMMHOro MOAyns B AAHHOW NpuknagHol 3ajade;

e) nognepxka ynpasnsaeMoCTU CO CTOPOHbI 3ajayu, ynpasnsatoweln XU3HEHHbIM LVK/IOM BbINO/HEHUA
JaHHOro mMoAyns, NokasaHHOro Ha pUCyHkKe 6;

f) nopoepxka 6e30MacHOCTM Ha YPOBHE MOAY/A B 3aBUCMMOCTU OT TUMOB OWKOOK, KOTOPblE MOTYT BO3-
HUKHYTb B MPOrpaMmMHOM MOAYyJ/ie, B ero npodusie xapakTepucTuk 1 B ero CBA3AX C APYIMMU MOAY/SAMU;

4) noagepxka 3aliuLLeHHOCTM Ha ypoBHE MOAyns, ec/iv MoAy/b MMeeT AOCTYN KO BHELWHUM MOAYNsM;

h) Hanuume npoduna, cogepxalero 3Ha4eHnsa xapakrepuctuk mogynsa (cm. 7.2.3);

i) nogaepxka nnat@OpMeHHOlM He3aBNCMMOCTU NPOrpamMmmMHOro obecneyeHus.

MpumevyaHne — HacToswwmii cTaHAapT AONYCKAeT BbINOSHEHME NPOrPaMMHbIX MOAY/EA WM NPOrpaMMHbIX
KOMMOHEHTOB B MOAY/ISX C UCMO/Ib30BaHWEM PasHbIX S3bIKOB MPOrpamMMMpoBaHNs, pPasHbIX ONepaunoHHbIX CUCTEM, pas-
HbIX chopmaToB haiisioB nnn 6a3 faHHbIX.

PucyHOK 6 — YXU3HEHHBIA LyKN BbINOSIHEHUS NMPOrPaMMHON0 MOZYJIsl, BK/oUasi 06paboTky OGOk

MporpaMMHble MOAYNW AOJSKHbI COOTBETCTBOBATb XU3HEHHOMY UWK/Y BbINOMIHEHWUS, MOKA3aHHOMY Ha
prcyHKe 6, KOTOPbI MOXHO onucaTtb clefylouwum obpasom. Mocne co3gaHus NPOrpaMMHOIO MOAYAS OH Npu-
HUMaeT cocTosiHne «Co3paH». CobbliTue «WHULMann3MpoBaTb» BbI3biBAET WUHULMANM3ALMIO NPOrpaMMHOro
MOAyns, Nocsie KOTOpoil MoAy/b NepexoauT B cocTosiHue «OxupaaeTt». Co6biTue «BbINOMHWUTL» NepeBoAUuT
MOAY/b B COCTOSIHNE «BbINonHaeTcA», a cobbiTue «OCTaHOBUTL» BO3BpallaeT MoAy/b B COCTOsAHME «Oxunaa-
eT». Co6bITe «PaboTa» BO3HMKAET B Hauyasle KaxAoro 3afaHHOro nepuoga BbiNosHeHUs moayns. CobbiTue
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«Y[anuTb» Bbl3blBA€T BbITPY3Ky NPOrpaMMHOro Moaynsi U3 onepaTUBHON namsaT UK ero yaaneHme. CobbiTue
«Ownbka» hopmmpyeTcs Npu BO3HUKHOBEHUWN OLIMOKN B 1I06OM COCTOSIHUM NMPOrpamMmMHOro moayns. Cobbitus
«licnpaBneHne npu oxugaHum» un «l/cnpaBneHne npu BbIMOSIHEHWUW» TEHEPUPYKTCA ANA OWunbKK, KoTopas
[OMKHA 6bITb UCMpaB/ieHa B COCTOAHUAX Moayns «Co3sfaH», «Oxuaaet» unm «BoinonHseTca». B yacTtHocTy,
[lBa TMNa cobbiTUin «McnpaeneHne npu oxuaaHun» n «McnpaeneHne npyu BbINOMIHEHUU» BBeAEHbl AN1s one-
pauuu no mcnpasneHunio ownbkn. Cnegyet oTMETUTb, YTO KaxAoe cobbiTMe MHULMMPYET BbI30B Haanexalei
(hYHKLMM; nepuoanyeckn mMopysb peasibHOro BPEMEHMW BbIMOJIHAET Heo6XoAuMble (DYHKLMU, UCNOMb3Ys CO-
6bITe «PaboTax.

MpumeyaHne — Korga nporpaMMHbIi MOAY/b, CBA3aHHbI C 6e30MacHOCTbI0, HaxXOAWTCA B COCTOSHWM
«OwWwwnbKa», NHGopmaLma 0 CBSA3aHHbIX C 6€30MacHOCTbI0 OWMBKax, NPUBOAALLMX K CBSA3aHHbIM C 6e30NacHOCTbI0 cHoAM,
nepefaeTcs BHELLUHUM MOAY/AM, KOTOpble 06pabaTtbiBatoT OLUMOKM 1 BO3BpALLAOT NPaBu/ibHblE NCMPaBEHHbIE 3HAYEHWS.
MprvMepom BHELLHErO MOAY I MOXET ObITb NPOrpaMMHbI MOAY b UM MOAY/ b, KOTOPbIA cnocobeH obpabaTbiBaTtb OLWNG-
K1, YTOGb! HE AOMYCTUTb BO3HWKHOBEHMSI ONACHbIX CUTyauuidi. TUMMYHLIM NPUMEPOM SIBMISIETCA MeHekep 6e30macHOCTH,
NOKa3aHHbIA Ha pUcyHke 5.

[na ownbok, 06paboTaHHbIX B CBA3AHHON C 6€30NacHOCTbI0 YacTuU CUCTEMbl YNpaB/eHusl, npoueaypsbl
ncnpassieHns oWnG0K (0CO6EHHO ANst cO6bITUS «/cnpaBiieHne Npu BbINOSHEHUN») AOKHBI COOTBETCTBOBATb
Tpe6oaHuam MOCT ISO 12100, 4To6bl NpeAoTBPaTUTL ONACHOCTM M3-3a HEOXMWAAHHbLIX MYCKOB.

7.4 TpeboBaHMs K NPOrpaMMHbIM MOAY/SIM, CBA3aHHble C 6E30MACHOCTbLIO U 3alULLEHHOCTHIO

7.4.1 O6wme NONOXKEHUA

MporpamMmmMmHbie MOAYNW, CBA3aHHble C 6€30MaCHOCTbH, AO/MKHbI 6bITb pa3paboTaHbl HA OCHOBe TpeboBa-
HWIA, YCTAHOBJ/IEHHbIX B pa3gene 5. 3alWuleHHOCTb Takux Moayneit OTHOCUTCS K Knbep3alwuuleHHOCT U onpe-
penexHa B 5.7—5.10. B gaHHOM nogpa3sgene onpejeneH MoAynb MeHemxepa 6e3onacHOCTU/3alNULEHHOCTH
(cM. pucyHoK 5), npegHa3HavyeHHbIn Aa8 peweHus npobaem 6e3onacHOCTU/3alULLLEHHOCTU, KOTOPbIE HE MO-
ryT 6b6ITb 06paboTaHbl BHYTPM (DYHKLMOHAMBHOIO NPOorpamMmMHOro moayns. CnegyeTt OTMETUTb, YTO MOAY/Nb Me-
Heg)kepa 6e30nNacHOCTM/3alLMLEHHOCT MOXET 6biTb peasin3oBaH Kak OAWH WHTErPUPOBAHHbI MOAY/b WK
Kak fBa He3aBWCHMMbIX MOAYNA: MOAY/b MeHemxepa 6e30NacHOCTM M MOAY/Nb MeHemxepa 3aluLLeHHOCTW.
[aHHble MoAy/nn MOTyT Takke 6blTb peasin3oBaHbl B BUAE apXMTEKTYp C U3ObITOYHOCTbIO A1 obGecneyeHuns
COOTBETCTBUA NoAXOoAAWUM ypoBHAM PL/SIL.

Moaynb MeHeaxepa 3alin,eHHOCTU ynpasaseT 3aWmnieHHOCTbo poboTa 1 ero moaynei n MoxeT ycTa-
HOBWUTb UM peann3oBaTb NOMNTUKY 3aLLULLEHHOCTU A5 YNPaBAeHUs peakumsaMy Ha Npobaembl 3alimieHHo-
ctn. CnegyeTt OTMETUTb, YTO NPO6AEMbl 3aLLMLEHHOCTM MOTYT BO3HWKHYTb, KOr4a OAWH MoAy/lb 06MeHuBaeT-
CA OaHHbIMW, HaNpuMmep 3HavYeHuaMu nnn dainammn, ¢ BHEWHUMN MOAYNAMU, NN KOr4a HeaBTOPU30BaHHbIE
nosib3oBaTeNn nosiyyalT NpasBo AOCTyna k poboTy 6e3 Haanexaliero paspeweHua uT. 4. Korga oanH moaynb
o6bMeHMBaeTCs AaHHbIMW C BHELWHMM WU BHYTPEHHUM MoAy/neM, Heob6xoAMmMo o6ecneynTb C NOMOLLLH Haf-
nexauwmx Mep KnbepsauimuweHHOCTH, Takux Kak WwupoBaHme n ayTeHTUgumKaumus, 4ytobbl COOTBETCTBYOLLME
[aHHble He Obl/In nepexBayeHbl WM M3MeHeHbl. [pu 3arpys3ke nporpamMm wunu npoduneir, a Takke npu no-
CTYN/IEHWM KOMaHfj ynpaB/ieHUs OT BHELIHEro oTnpaBuTens coobleHnini moayib MeHepxepa 6e3onacHocTu/
3alMLEeHHOCTU AO/IKEH OTCNEeXUBaTb U KOHTPONIMPOBATb aBTopu3aLuio oTnpaBuTeneli coobLLeHnin.

7.4.2 B3anmogencTeune moaynein c meHegxepom 6e3onacHoCTU/3alnLEeHHOCTH

Mogynu, cBs3aHHble C 6€30MacHOCTbIO, AO/MKHbI NPEefoCcTaBATb CAeAyllWyl WHOopMaLU MOoAY/
MeHepxepa 6e3onacHOCTU A9 KOHTpoNa 6e30nacHOCTU MOAY/IbHOrO NPOrpaMMHOro obecneyeHus:

- uHdopmaumnto 06 ownbKax, NpesocTaBnaeMy0 MOAYEM;

- uHdopmMaym 06 McnpaBieHUM OWNBOK, KOTOPYK MnosiydaeT MoAy/ib.

Moaynb MeHepgxepa 6e30nacHOCTU AO/DKEH TWaTeNlbHO KOHTpoO/MpoBaTb MHopmauyuio 06 owwmnbkax,
noslyyaemyto OT KaX[Ooro CBSI3aHHOTO C 6e30NacHOCTbI0 MOAyNsA, U NpefocTaBNATb KaxAoMy MOAYNH WH-
dopmauuo ANns BbINOMIHEHMA OMepauuMy OCTaHOBKM WAW APYTUX onepauuii no obecnevyeHuto 6e3onacHoCTuU.
Onepaunsa OCTaHOBKM MOXET BbI3biBaTb OCTAHOBKY poboTa WM OCTaHOBKY MOZY/el, CBA3@HHbIX C AaHHbIM
KOHKPETHbIM CO6bITUEM, BbI3BaBLIMM OLWINOKY. OCTaHOBKa U nepe3anyck J0/HKHbl COOTBETCTBOBaThL TpeboBa-
HUAM NPUMEHUMbIX CTaHAapTOB 6e30MacHOCTW, Hanpumep obwue TpeboBaHus kK 6€30NacHOCTN YCTaHOBJ/IEHbI
B TOCT ISO 12100, TpeboBaHusa Kk octaHoBke ycTaHoBneHbl B FTOCT P M3K 60204-1.

Mpn o6MeHe AaHHbIMKU MexAy NPOorpamMMHbIM MOAYMEM U APYTUM BHEWHUM UMW BHYTPEHHUM MoAynem
cnepyet BepuduumMpoBaTb LE/IOCTHOCTb AAHHbIX U ayTeHTUdurkaymw aboHeHTa. B 4yacTHOCTM, LLeNOCTHOCTb
[aHHbIX W ayTeHTUduKauuio aboHeHTa pekomeHAyeTcs BepuduuupoBaTb Npu nepefadve AaHHbIX Mexay
BHELWHUMWN CpeAcTBamMu pa3paboTku/MOHUTOpPUHIa U cepBepamu. B cnyyae ncnonb30BaHWS MPOMbILWIEHHON
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wuHbl Fieldbus, He noapepxuBatLLeil 3almnLEHHOCTb, HE06X04MMO 06ecneynTb rapaHTUo NpeaocTaB/ieHUs
hr3nyeckoro focTyna K faHHo! LWKHe TO/IbKO aBTOPM30BaHHbLIM Mosib3oBaTtensamMm. Kpome Ttoro, npu Heob6xoau-
MOCTU Knbep3alueHHOCTb AO/DKHA rapaHTupoBaTh nepegavy crefyrLwnx gaHHbIX:

- MakeToB, NPOrpaMMHbIX MOZY/EN U X npodunei;

- AaHHbIX O COCTOSSHUM BbIMOJ/IHEHUA KaXXAO0ro NporpaMmmHOro Mogyns;

- BXOAHbIX U BbIXOAHbIX Aa@HHbIX MOAyNe.

MeHexep 3alMeHHOCTN AO/KEH paboTaTb COr/lacoBaHHO C MeHeaXepom 6e3onacHocTH, 4To6bl o6e-
crneynBaTb COOTBETCTBME NpaBuiam 6e30NacHOCTW, YCTAHOB/EHHbIM A1 poboTa, faxe ecnu poboT He nmeeT
CBA3eli C BHEWHMM MWPOM, ANS HeJONyLWEeHUA aTak Ha ero CepBuCbl UM ApYrux nogobHbix npobnem. Cne-
[oBaTeNbHO, MOAY/b MeHemxepa 6e30MacHOCTU/3alULLEHHOCTM AO/DKEH BbINMOMHATL Cleayllmne 4eincTBus:

- ec/in MeHe[Xep 3al U EeHHOCTN BbIBNAET NPo6/emMbl 3aLULLEHHOCTHU, CBA3aHHbIE C 6€30NacHOCTbIO,
TO OH MOCbl/1aeT CBsA3aHHY € 6e30MaCcHOCTbLI0 MHPOPMAaLUID MeHeaXepy 6e30nacHOCTH;

- MeHegkep 6€30MacHOCTU KOHTPOAMpPYEeT MOAY/NN COr/lacHO YyCTAHOBJ/IEHHOW 3apaHee nonutuke 6es-
onacHocTu.

8 PykoBoACTBO MO aKcniyataymm

8.1 O6wme NoNoXeHUs

M3rotoButenn mMoaynen [O/MKHbl NPefoCTaBUTb HEOOXOAMMYI AOKYMEeHTauui, AOCTaTOo4YHY AN UC-
nonb30BaHWSA MoAaynein apyrumu (Hanpumep, ANs MHTerpauum moayns B 60see KpynHykw cucTtemy, Wam pas-
paboTku Apyrux moaynen, cnocobHbIX B3aMMOgencTBoBaTb C AaHHbIM Mogynem). M3rotoButenum mopynem
LOJ/DKHbI NpefocTaBUTh NepeyYeHb CTaHAapTOB, KOTOPbIM COOTBETCTBYET MOAy/b, W MpefocTaBuTb BCH A0-
KyMeHTauuto, Tpebyemylo corsiacHo 3TuM cTtaHgaptam. [aHHbli pasfen cofepxuT TpeboBaHWs K AOMOJTHU-
TeNbHON AOKYMeHTauuu, npegHasHavyeHHoW ANA NoAAepXKW MOAY/IbHOrO NpuHUMNa NOCTPOEHUS CEPBUCHbLIX
po6oToB.

ViHTerpaTtop go/mkeH pa3paboTaTb PYKOBOACTBO MO 3KCMjyaTauuu CEPBUCHOTO POOBOTOTEXHWUYECKOro
KoMnaekca, cogepxaliee cneayloLlyo nHPopmaLmo No ero NCnosb30BaHuio:

- WHCTPYKLMW NO NPUMEHEHMWIO BCEro KOMMJEeKca,;

- HazHauyeHue npegynpexgarwlnx 3HakoB U APYrMX MapKMpPOBOK U MHAMKATOPOB Ha poboTe;

- KOMNOHOBKY poboTa Cc ykaszaHneM BCeX MoAyJ/iei, U3 KOTOPbIX OH MOCTPOEH, C UX CBA3SAMM.

PekomeHfoOBaHO npefocTaBfeHNE WHTErpaTtopoM CepBUCHOro poboTa pPyKOBOLCTB MO akcnayatauuu
ONA Kaxgoro mogyns B pobore.

VIHTerpaTtop CepBMWCHOro pob6oTa AO/IKEH ykasaTb B AOKYMEHTauuu, kakue moguumkaymm CepBUCHOrO
po60TOTEXHNYECKOTO KOMMNEKca (Hanpumep, 3aMeHy MOAy/ein) MOXET CaMOCTOATENIbHO OCYLW,eCTBAATbL NOJb-
30BaTesib. B kayecTBe nosib3oBaTesIi MOryT BbICTynaTb M3roTOBUTENb po60Ta, pa3paboTumk MoAayns, TecTu-
POBLIMK MOAYNSA, KOMNAHUA, 3aHMMalK LW asaca TeEXHUYeckuM obcnyxmBaHneMm Moaynsa v gpyrue.

PykoBoACTBO MO 3Kcnsyatauum [O/MKHO cofepxaTb MHopMauuto no npaBuibHOMY WCMOb30BaHUIO
MOAyns A5 BbIMOSIHEHUSA PO6GOTOM, B COCTaBe KOTOPOro MPUCYTCTBYET AaHHbIi MOAY/Mb, 3agay No HasHauve-
HWIO.

MapKMpoBK/, CUMBOJIbI M HAANUCKA Ha MoAyfe AO/DKHbI ObiTb MOHATHLIMMW, UCKNOYAKLWMUMKN ABYCMbIC-
NeHHocTb. Ana 6a30BbIX MoAynein fo/MKeH ObiTb ykasaH TUM MoOAyns (BXOQ4HOM, BbIYMCAUTENbHLIN, obpaba-
ThiBaKWMA, NHPACTPYKTYPHbIA MNN BbIXOAHOM). NS cOoCTaBHbIX MoAyfei Aos/hkHa ObiTb NpepocTaB/ieHa
[0CTaToO4YHO noApobHas nHopmauna 0 BXOAALMX B HUX 6a30BbIX W APYTUX COCTaBHbIX MOLYNAX.

3Hakn, Takme Kak MMKTOrpamMmMmbl, MOTyT ObiTb MCNOMb30BaHbl ANA NpeAcTaBieHus npeaynpexaeHuii B
ABHOM BWAe WAM ANa WNAwcTpauuyM ycnoBUIA akcnayaTauun. Bce HaHeceHHble MapKMpPOBKU [AOJ/KHbI ObiTb
pasbopumBbIMM N U3HOCOCTOMKMMU. MapKMpoBKM, Kacawwmecs 6e30NacHOCTU, AO/IKHbl COOTBETCTBOBATb
OTHOCALWMMCSA K HAM TpeboBaHUAM AEeNCTBYKLWMX CTaHAapToB 6e3onacHocTu. Mcnonb3oBaHWe MUKTOrpaMm
cuMTaeTcsa NnpeanoyYTUTEsNIbHbIM MO CPAaBHEHMUIO C NpeAynpexaeHnamMmu B Buge Hagnucei, 4Tobbl 06neryntb mc-
nosib30BaHMe MoAyns B pasHbiX CTpaHax.

M3roToBUTENL MOAYNSA AO/KEH NPEAOCTaBUTb NevaTHYH W 3/IEKTPOHHYK BEPCUMM PYKOBOACTBA MO 3KC-
nayatauum 1 yyecTb B HEM YenoBeyeckunii haktop m yao6cTBO paboTbl C AOKYMEHTaMM.

PekomeHAOBaHHbIV WabnoH ANsa onnucaHua Moaynsa npejcTaBfieH B NpuioxeHun A. JONOSHUTENbHYIO
UHgopmMaumo cnegyeT No BO3MOXHOCTU MPeACTaBUTbL B CXOXeEM chopmarte.

Ecnu nmeroTcsa yCc/ioBHble 0603HAYEHMUS, TO OHU A0/MKHbI 6GbITb ONMCAaHbl MapKMPOBKaMM Ha MoAayse uUnu
B JOKYMeHTauum moayns.
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8.2 MapKMpOBKN UM 0603HaYeHuns

MapKMpoBKM Ha Mogyne AO/MKHblI NpeAcTaBNsATb COOG0ON pacno3HaBaeMble M300paXeHUs Ha BHELIHEeN
NOBEPXHOCTM Moayns. MapkupoBka Ao/KHa 6bITb 4OCTATOYHO NOAPOGHON, HO, KAk MUHUMYM, COAEepXaTb Hau-
MEHOBaHWe WU TOProBYK Mapky nocTaBliMka MoAynsl, HOMepP MOAENU UNW TUNa MOAYNS U CBEAEHMA O ero
NCNO/Ib30BaHUN MO HAa3HAYEeHWIo, BKIOYas BCe AaHHble B COOTBETCTBUM C TpebOBaHUSAMU NPUMEHUMbIX CTaH-
AapToB 6€30MacHOCTH.

MapkupoBka annapaTHOro MoOAynsi fO/KHa OblTb 3aMeTHOli, pa36opuMBOil U HeCMbIBaemoli 1 cogep-
XaTb crnegyrwmnii MMHUManbHbIn Habop gaHHbIX:

- HaMMeHoBaHWe M3roTOBUTENS;

- CepuitHbIi HOMEP;

- 3HakKu cepTudurkaLmm nNo 6e30NacHOCTN ¥ 3alULLEHHOCTM NPU HAMNYUK.

B gokymeHTauuMu nporpamMmMHbIX Mogysneli, Hanpumep B PYKOBOACTBE MO/ib30BaTeNs UAN B TEKCTOBbIX
(halinax Ha 3aNeKTPOHHbIX HOCUTENSX, HA KOTOPbLIX NOCTAB/ISIETCS NPOrpaMMHbIl/i MOAY/b, AO/MKEH ObITb YKa3aH
cnegyrwmnii MMHUManbHbI HAGop AAaHHbIX:

- HaummeHoBaHWe pa3paboTumnka,;

- TMN 1 HOMEP BEpPCUN NPOrpamMMHOro MoAayns;

- TMN onepayuoHHO CUCTEMBI;

- cepwuliiHblii HOMep.

8.3 NHhopmauusa gna nonb3oBateneii

NHdopmauma ana nonb3oBaTteneil Mogynsa CNyxuT gns o6ecnevyeHns ero NnpaBubLHOIO U Hagnexalero
ncnonb3oBaHusa. NHdopmauma gna nonb3oBaTenein Ao/HkKHa cogepxaTtb:
a) nogpobHoe onucaHue MoOAyNs:
- WHCTPYKUUIO NO MCNOMb30BAHUID MOAYNS;
- KpaTkoe onucaHue BXOAALMX B Hero 6a3oBbiX MoAyneil u/mam cocTaBHbIX MOoAynei, cogepxatiee:
- ANA annapaTHOro MoAayns:
1) HauMeHOBaHWe U3roTOBMUTENSA U KOHTaKTHble AaHHble, BK/OYasA CTpaHy;
2) TMn 1 HOMeEp Bepcun Moayns;
3) XapakTepucTuKM COefuHEHU A MoAyna ¢ APYrMMW MOAYASAMU (HanpaBfeHHOCTb coefuHuTe-
neii, pacnosioxeHve KOHTaKTOB U T. 4.);
4) cepuiiHblii HOMEpP NpW HaN4Ynw;
5) HOMMHaNbHblIE 3HAYEHWUA NO NUTAHUIO [HaNpuMMep, 3HaYeHNe WA HOMUHAasbHbLIN Anana3oH Ha-
NPSHKEHUS NMTaHUA B BOMbTax (MOCTOSIHHOTO WM NEPEMEHHOr0), HOMUHaNbHAasA YacToTa, Npu HeEO6X0ANMOCTH,
JaBneHne BO3gyxa B NHeBMOcUcTeme U T 4.];
6) HOMUHaNbHas MOLLHOCTb B BaTTax WM HOMWHalbHbLIA TOK B aMmnepax;
7) TMN CBA3M NMPU HEOGXOAUMOCTH;
8) 3Hak cepTudmkauum 6e30nacHOCTU NpU Han4yuu,
9) xapaKTepucTUK/ 3alUULLEHHOCTN MPU HaNUYnW;
10) macca B Kunorpammax v rabaputbl B MUIIMMETPAX;
- 4N NpPOrpaMMHOro mMoayns:
1) HaMmeHOBaHMe pa3paboTuMka U KOHTaKTHble JaHHble, BKYas CTpaHy;
2) TMN 1 HOMep Bepcuyu NPOrpaMMHOro MoAayns;
3) TMN onepauvoHHON cUCTeMbl 1 Apyrme NogpobHOCTK;

- CEepUitHbIli HOMep, ecnnm HeobxoaMMo;

- OCOBGEHHOCTM CONpPsSXXeHWUs MOAyNsA, Hanpumep, TMN MoAaynei, NoAXOAAWMUX A8 MOAKIIYEHUS,
nogfepXxuBaeMble annapaTHble MOAyNAN (HanpuMep, A1 MeXaHN4yeckoro/3n1eKTpMyecKoro noAKAUYeHns) nim
COBMECTWMbIE NPOrpaMMHble MOAYNH;

- pabouyas cpega ANns Momyns;
cnoco6 MHCTanAauun A8 NporpaMmmMHbIX Mogysel npu Heo6xo4uMocTy;

JeTanun NoaKNYeHnsa K ApyruM Moaynsam;
nepeyeHb NPUWHLUNOB MOAY/IbHOCTW B COOTBETCTBMM C pas3fesiom 4, KOTOpbIM COOTBETCTBYET MO-

Aynb;

b) nogxoaswme BapuaHTbl NMPUMEHEHUs, BK/OYas MHPOPMaLMUI0, CBSI3aHHYK C 6€30MacHOCTbO M 3a-
WMLLEHHOCTbI, NPU HaMMuuu;

C) AeTanu 3afaHus 1 KOPPEKTUPOBKM 3HAYEHMWI XapakTepUcTUK Moayns;
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d) nepeuyeHb 3amMeHsieMbIX 6a30BbIX 1 COCTABHbLIX MOAYNen Npu Hanuuuu;

€) nepeyeHb M3BECTHbIX e eKTOB MAn oWmnboK;

f) cnoco6 3apagkn akkyMy/nsaTOPHON 6aTapen nNpu Hanmuuu;

A) nHdopmauuto no o6palieHnto ¢ MOAY/IEM U €ro TPaHCMoPTUPOBAaHMIO, C yKasaHMeM nosuuuii ans
3axBaTblBaHUA 1 NepemMeLLeHuns;

h) nepeyeHb pacxofHbIX MatepunasoB U NEPUOANYHOCTb NAHOBOTO TEXHUYECKOTO 06CYXMBaHMS.

WHopmaunsa, Heobxognuman ans noggepxaHma (yHKUMM obecnevyeHuss 6e30MacHOCTU Npu UHTerpa-
UMM mMopynei, npu Hanuymum [oJHKHa ObiTb NpeAcTaB/ieHa B CTPYKTYPUPOBAHHOM U YeTKO onpefesieHHOM
dgopmarte.

8.4 VIHchopmayms no o6CnyXmBaHuo

MHdopmaLnms no o6CcnyxnBaHuio [O/DKHA COAepXaTh MHCTPYKLMIO MO NOAAEPXAaHUIO Hagnexallein pa-
60Tbl MOAYNSA C NOAPO6GHLIM ONUCaHWeEM 3adad, Tpebylwnx cneynanbHbiX TEXHUYECKUX 3HAHWUIA UIN HaBbIKOB
cneunanncToB W, criefoBaTesibHO, TPEeOYLWMX BbINO/IHEHUS NOATOTOB/IEHHBIMU AULaMu (HanpuMmep, o6cny-
XUBAKLWMM TEXHUYECKMM NEepCcoHanoM, cneunanmcrtamn M. 4.).

MNHdopmaLums No 06CNyXnBaHUO A0/HKHA codepXaTb:

a) nogpobHoe onucaHue mMoayns U TpeboBaHUIA K ero TEXHUYECKOMY 06CAYXUBAHUIO;

b) MHOpMaunNo 0 PUINYECKUX YCAOBUAX IKCNAyaTauum npum Heobxognumoctu (Hanpumep, ypoBeHb OC-
BELW,EHHOCTU AN MOAYNS TEXHUYECKOTO 3PEHUA, 3arps3HEeHUs B aTMocdepe, 3KCTpeMasibHble TeMmnepaTtypsbl
nT Aa.);

c) cnepywuwue gaHHole (€CN NPUMEHUMO K AaHHOMY MOAY/0):

- ycTaHoBKa, rpaduk o6CNyXnBaHns n HOMUHaNbHble pabouyne napameTpsbl;

- nocnefoBaTeNlbHOCTb NMPOBEPOYUHbLIX ONepauunii Npu TEXHUYECKOM 06CYXUBaHWUK;

- NepuoanyYHOCTb OCMOTPA;

- NepUoANYHOCTb U MeToA (PYHKLMOHANBLHOIO TECTUPOBAHUS MOAYNS;

- PYKOBOACTBO MO PerynpoBke, TEXHUYECKOMY OOCYXMBAHUIO U PEMOHTY MpU HEOGXOAUMOCTH;
- NepeyeHb peKOMeHAYeMbIX 3anacHbIX YacTeil Ana annapatHbIX MOAyNeN;

- nepeyeHb HEOGXOAUMOrO M NOCTABASAEMOr0 UHCTPYMEHTA;

d) noapo6Hble KOHCTPYKTOPCKNE YepTexun n anekTpnyeckme 610K-CXeMbI;

€) nepeyeHb N3BECTHbIX AeekTOB unn owmnboK N Nx onnucaHue;

f) nepeuyeHb pacxoAHbIX MatepuanoB U NEPUOANYHOCTb NSTAHOBOIO TEXHUYECKOTO 06CNYXMUBAHUS.
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MpunoxeHne A
(cnpaBo4HOE)

LLla6nioH npegcrtaBneHnsa moayns pobota

A.l O6wWwwii WwabnoH

B HacToslLeM cTaHAapTe onpegesieHbl pasHble MOAYM A1 MOCTPOEHNS CEPBUCHBIX POGOTOB, U ANs eanHoo6pa-
31 UX OMMCaHUs criedyeT UCNob30BaTh O6LLMIA WabMoH NpeacTaBNeHns MoayNs, A1 KOTOPOro MOXET ObITb YCTaHOB/IEH
HopmaTuBHbIA oopmat. B Tabnuue A.l npeactaB/nieH LWAGMOH, KOTOPbI PEKOMEHAYETCS WCNO/b30BaTb WU3roTOBUTENAM
ANsi NoApPO6HOro onucaHus NPOM3BOAMMbIX MW MOAYNein CEPBUCHLIX PO60TOB. KypcuBom B Tabnuue Al BblaeneHa WH-
doopmauusi, KOTOpyH cnedyeT BKIYaTb B COOTBETCTBYHLLYHO CTPOKY WabioHa. JononHutensHas UHgopMaums Takke
MOXeET ObITb MpuBeAeHa Npu HeOH6XO0AMMOCTU.

Ta6nuuya Al — OnucaHve CTaHAAPTHOrO LWab/oHa NpeacTaB/ieHnst Moayns po6oTa

HavmeHoBaHve mopyns:
HanmeHoBaHMe KOHKpeTHOIo MoAy s WK Knacca Moy el

OnuvcaHue:

O6u.|,we cBefleHnsa 0 moayne: 4To u3 cebs npeacTasnAaAeT MoAy/ b, YTO BbINO/HAET U KakK MOXeT ObITb MCMO/b30BaH
B CUEeHapuAX NpUuMeHeHna No HasHa4YeHMo — onncaHne CueHapues NpuMeHeHna Moayns p060Ta, nogxopgsilee gna
TOro, 4T OObI npn H606XO,CI,VIMOCTM MOI /I GbITb BbINOMHEHbI BagaLUOHHbIE UCMbITaHUA

M3rotoBuTtesns:
KoHTakTHas nHcpopmaums paspaboTurka (paspaboTunkos) Moaysis. 34ecb MOryT ObITb YKa3aHbl MoApo6HbIE CBe-
[leHns 06 opraHv3aumnax NPOeKTUPOBLLMKE, U3rOTOBUTENSA UM NOCTaBLLyKa MOLY S

NpeHTudukaTop Moayns:
YHVKaU1bHbIA pel’MCTpaLI,VIOHHbIVI HOMeEpP Moaynd, I'IpMCBOEHHbI[;I n3rorosuTeNneEM

Mpumepbl:
MpuMepbl TUMUYHBIX NPUMEHEHUIA MOAYNS

AnnapaTtHble CBOWCTBA:
KpaTkoe 13noxeHve annapaTHbIX CBOACTB MOAy/S B COOTBETCTBUY C pa3feniom 6 (C UCno/ib30BaHEM NPUMEPOB,
€C/IM BO3MOXHO)

MporpaMMHble CBOWCTBA:
KpaTkoe 1n3noxeHve nporpaMMHbIX CBOMCTB MOAY/S1 B COOTBETCTBUM C pa3fenom 1 (C Mcrnonb30BaHMeM NpYMepOoB,
€C/IN BO3MOXHO)

XapaKTepucTukn Moayns:
MepeyeHb xapak TepuCcTUK MOLY/IA B COOTBETCTBUN C pasgenamv 6 n 7

Bxoabi:
MepeyeHb BXOAOB MOAy/A

Bbixogbl:
MepeyeHb BbIXOO0B MOAY A

DYHKUNA/PYHKUNOHANTIBHOCTb:

OnucaHve cnocoba, C NMOMOLLBH0 KOTOPOro MoLy/lb NPUHUMaeT BXOAHble [aHHble U obpabdaTbiBaeT UX C UeSblo
hopMMPOBaHUS BbIXOAHBIX faHHbIX. PeKOMeHAyeTCA UCNOo/Ib30BaHMe MOAXOAALLMX AnarpaMm (Hanpumep, 1cnosib3o-
BaHVe NPeACTaBNEHHbIX B MPUIOXKEHUN CAIMHENHBIX, KPYroBbIX AvarpaMm nin guarpamm SysML) gns nancTpaumm
OYHKLMOHA/TbHOC T W MOAY /A

I/IchpaCprKTypa:
Bupg, npegocTaBnsieMoii MHppac TPyKTYPHO NOAAEPKKM MMM 3aLLy T bl OKPYXKatoLLEN cpeapl (Hanpuviep, LUMHbI -

TaHusl, cucTema ynpas/eHnst 6a3oii JaHHbIX, LUMHA JAHHbIX C YKa3aHWeM Halmumst Wi OTCy TCTBUS obecneyeHnst
6e30MacHOCTW/3alLMLLEEHHOC T, KOA 3aWwmTbl [P T. 4.)

BesonacHocTb:
TpeboBaHuA 6e30NMacHOCTM Ha YPOBHE MOAY/S U YPOBHE CUCTEMbI (Harnpumep, 4719 COOTBETCTBUSA TpebyeMbiM
YPOBHAM 3(hheKTUBHOCT M 3alLMThl) B COOTBETCTBUN € 5.1—5.3
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OKOHuaHve Tabnmubl A 1

3aunLLeHHOCTb:

TpeboBaHVA 3aLLMLLIEHHOCTU Ha YPOBHE MOAYNS U YPOBHE CUCTEMbI (HanpuMep, 0T HeCaHKLUMOHUPOBAHHOMO AOCTY-
na nnv Ansa rapaHTum Heo6XoANMOI0 YPOBHS KOH(b1AEHUMANLHOCTY U T. 4.). [JaHHble TpeboBaH/s 3almLLEHHOCT I
OTHOCATCS Kak K annapaTHOMY, Tak 1 K NporpaMMHOMY obecreyenmnio B cooTeeTcTsum € 5.1, 54—5.7

MogenupoBaHune:
MaTemaTnyeckoe nm pranyeckoe onucaHue Mogyns, NPUMEHMMOE K pasHbiM CLEeHapysM NPOBEAEHUA UCTbITaHNi
(Hanpvmep, MoAenb BUPTYasIbHOro MOLY/NS)

A.2 JlononHeHnA K WabfioHy npeacTtaBfeHUs Moaynsa poboTa, OTHOCAWMECS K annapaTHOMY obecrnevyeHuto

B nononHeHve K onvcaHuio obLero WwabsioHa, NpefcTaBieHHoro B Tabnvue A. 1, B Tabnvue A.2 npvBeeHa fonos-
HUTeNbHast MHopMaLms, KOTopyto criedyeT BK/IOYaTb B LWAGIOH NpeAcTaBneHust Mogdyneli ¢ annapaTtHbIM1 CBOCTBaMM.

Ta6nuuya A.2 — [ononHuTesibHast vHGopMaums Oisi Moayneli ¢ annapaTtHbIMM CBOVCTBaMU

XapakTepucTmku Moayns:
MepeyueHb XapakTePUCTUK MoAy/eli ¢ annapaTHbIMU CBOWCTBaMM, Takux Kak dimsuyeckuii pasmep, Tun uHTepdeiica,
MeXaHUYeck1e 1 3NIEKTPUUECKME XapaKTePUCTUKM

Bxoabl:
MepeyeHb BXOAOB, TakMX Kak LM(IPOBOI/aHaNoroBblii AaTtyumk U KOMaHAHbIE CUTHasIbI, a Takke Apyrue KOMMYyHMKaLum
MexXxay Moaynamv uT. 4.

Bbixoabl:
MepeueHb BbIXOAOB, TakUX Kak LUMPOBble/aHaNoroBble BbIXOAbl, BbIXOAb! Yron/no3numsa/CKopoCcTb/MOMEHT U T. A,

PYHKLMOHANBHOCTb:

[na moaynein ¢ annapaTHbIMM CBOMCTBAMM [AaHHbIA pa3fen OTHOCUTCS B OCHOBHOM K B3avMO3aMEHSIEMOCTU W UH-
TeponepabenbHOCTU. PekoMeHayeTcs, 4To6bl MOAyb 6bl1 KnaccuguumpoBaH B COOTBETCTBUM C €ro (pyHKLMOHa b-
HbIMW OCOGEHHOCTSAMM, TaKUMU KaK er0 BHYTPEHHWE 3/1EeMEHTbI/CTPYKTYPbl, BO3MOXHOCTb MOAKIHYEHUS K BHELUHUM
MOZlyNISIM 1 B3aMMOCBA3M C paboyeli cpefoit, Bkoyas noaein

MHpacTpykTypa:

NHdpacTpyKTypHble TpeboBaHus: TpeboBaHUst K MOAY/0 OT APYTUX YacTeil CUCTEMbI, TAKME KaK AOCTYMHast MOLHOCTb,
CTPYKTYpHasa NoAfepXkKa, paccesHue Tenna n . A.

BHelHWe orpaHnyeHns: OrpaHMyeHnst no akcnayatauMm Mofynsi B 3aBUCUMOCTY OT BHELLHUX YC/IOBWIA, TakMX Kak Tem-
nepatypa, BNaXHOCTb, MakCYMaslbHO A0MNYCTUMbIA MEXaHUYECKWIA yaap U T. [., Kak B BbIK/TFOYEHHOM COCTOSIHWW, TaK U
B npouecce paboTbl

MogaenupoBaHue:
MaTtemaTnieckoe UM M3nyeckoe onucaHne AUHaMUKN MOAYNSi, NMPUMEHMMOE K pasHbIM LeNAM, TakuM Kak Moaenu-
poBaHWe XapakTepuUcTUK, (PYHKLMOHa/IbHAsSI OLEHKA M CLEHapU Banuaaumm
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MpunnoxeHve B
(cnpaBo4HOE)

Mpumepbl Moaynei poboToB

B.1 Mpumepbl Mogynen ¢ annapaTHbIMWU CBOWNCTBaMU
B.1.1 BpauiaTesibHbIi WapHUp C NPUBOAOM

HaumeHoBaHue mogynsi:
BpavuatesbHbIi LWapHUP C NPUBOAOM

OnuvcaHwue:

Mogaynb WwapHupa poboTa coeuHAET ABa NocnefoBaTe/bHbIX 3BEHA U 06ecneyunBaeT BpalLate/isHoe ABMKEHUE NO Of-
HOIi cTeneHn noasukHoCcTU. MoAy/nb LapHUpa COCTOWUT W3 ABWraTesis, peaykropa, LUMHbI NATaHWs, CUTHAIbHON LUMHBI
1 6noka ynpaeneHus. LLapHup MOXeT 6bITb NpUBEAEH B AE/CTBME C MOMOLLBI0 3/IEKTPUYECKON SHEPrn. BCTpoeHHbIe
LaTunky NO3BONSAIOT M3MEPSTh Yron NOBOPOTa Y BpallaTesibHblii MOMEHT

M3rotoBuTtenb:
ISO Inc.

NaeHTndmkaTop MOAys:
LWapHup JOO1

Mpumepsbl:
LapHmp MOXeT ObITb MUCMOMb30BaH A1 NepeMeLLeHNst gatunka Win 06beauHeH ¢ ApyrMMun WwapHupammn (Hanpumep,
0151 06pa3oBaHMA LLECTN WK Cemu CTENEHen NoABWXXHOCTY) 41 CO34aHnss MaHunynsTopa

AnnapaTtHble cBoOWCTBa:

- Ha 060MX KOHLax LuapHMpa UMETCA coenHuTe bHble hnaHubl Tuna 001B ¢ ycTaHOB/IEHHBIMW COEAUHUTENAMMN 471
nepefaun nutaHus, wmHel CAN ¥ curHasia 6e30nacHOro OTK/IHYEHNA MOMEHTA,;

- CepBWCHBI MOPT A1 HENOCPEeACTBEHHOIO AOCTYNa K UHTErpMpoBaHHON 31eKTPOHMKEe No npoTokony USB;

- Kof sawmTsl: 1P 54

MporpamMmmHble CBOWCTBA:
KoMMyHUKaumoHHbIl npoTtokon: CANOpen

XapakTepucTUKMN MOAy/s:

pa3mepbl: 0 80 MM * 70 MMm;

Bec: 1,2 Kr;

KoapdouumeHT pesykumm: 1:30;

- AvanasoH nosoporta: + 270°;

MaKCcuMasibHas CKOpoCTb LwapHupa: 907c;

MaKCMMaJTbHbI Bpawarwmii MomeHT: 100 Hw/20 Hm B npsiMom/06paTHOM HanpaB/ieHUSX;
XKECTKOCTb LUapHMpa: MakcuMasibHoe cmelleHre 0,5 MM/1° npyv MakCUMasibHOM Harpyske;
- HOMVH&/TbHbIN Bpalawowmii MomeHT: 10 Hw;

HOMMWHa/bHBIA TOK Yepe3 coeamHuTens: 10 A;

notpebnsemas MoLHocTb: 50 BT;

TOYHOCTL: *+ 0,5°

nosTopsieMocTb: * 0,3°%;

orpaHuyeHns [Bpawarowmin momeHT (Hm), nonoxexve (pag), ckopocTb (pag/c)]

Bxoabi:

- 3afjaHHble 3Ha4YeHns nonoxeHus (pag), ckopoctu (pag/c), Bpawatowero momenta (Hw);
- CUrHausibl ANns hyHKUMIn obecneyeHnss 6e30nacHOCTY;

- napameTpbl, OTHOCALLMECS K YNPaBEHUIO LLIAPHAPOM

Bbixogbl:
- thakTuyeckmne nonoxenue (pag), CKOPocTb (pag/c), Bpawarowwmii MomeHT (Hw);
- COCTOsIHWe, MpeaynpexaeHuns, owmbka, ToK, HanpshkeHus, TemnepaTypa, AuarHoctTuyeckas nHopmaums
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DYHKLUNOHANBHOCTb:

LLlapHUp MOXET 6bITb MCMOMb30BaH B PEXMMAX YNpas/ieHUs Mo MOSIOXKEHWUIO, MO CKOPOCTU U N0 MOMeHTY. OH MOXeT
BblJaBaTb NpeaynpexaeHns o He06XoAMMOCTH Nepexoa B PeXMM OCTAHOBKM MPU MPEBbLILLIEHUN YCTaHOB/IEHHBIX Orpa-
HUYeHW (Mpu oTCyTCTBUM (DYHKUMU 06ecneyeHns 6e3onacHocTyh). BHyTpeHHss koHdurypaums (CAN ID, orpaHuyeHus
W T. 4.) MOXeT 6bITb 4OCTYNHA Yepe3 nopt USB

MHdpacTpykTypa:
- WCTOYHVK NuTaHus: 24 B nocTosiHHoro Toka (18 B—30 B), 50 Br;

- yCnoBuA BHeLLHel cpepl: Temnepatypa oT 5 °C go 35 °C, BnaxHocTb MeHee 90 % 6e3 koHAeHcaTa

BesonacHocCTb:

dyHKUMKM 0becneveHnsa 6e3onacHocTy cooTBeTcTByoT FTOCT P M3K 61800-5-2.

Ons 3awmtbl Mogynsa (Npy OTCyTCTBMM COYHKUMKM obecreyeHnst 6e30nacHOCTV) ABWXKEHMe npekpawaeTcs v Moay/b
NnepexoauT B COCTOSIHNE OLIMOKM B Cedytolmx cydasx: neperpyska (MexaHudeckas, anekrpuyeckas), c6oii B paborte
KOAOBOrO Aaruunka yrna, neperpes.

MCTOYHUK 3N1eKTponuTaHnsl CepBUCHOIO poboTa JO/HKEH NPONTY BaIMAALUMIO C Lefbio NPOBEPK/ ero COOTBETCTBMS OC-
HOBHbIM MPVHLMNAM WHTErpypyemMocTy, B3aumo3amMeHseMoCTH, 6e30MacHoOCT U T. 4,

3alnLLEeHHOCTb:
[ns poctyna k donaHuy 001B u Kpbiwke nopta USB TpebyeTcs cTaHAapTHbIA MHCTPYMEHT

MogpenupoBaHune:

dalinbl ¢ KNHeMaTn4eckol 1 guHammyeckon mogensamn. MapameTpbl CTaTUHECKo MOAeNM BKIOHAIOT YAEPKUBAIOLLNIA,
HOMUWHANbHBIV 1 ONPOKUAbIBAOLLMIA MOMEHTbI; NapamMeTpbl AUHAMUYECKOA MOAENM BKIOYAKT CKOPOCTb, YCKOPEHUE 1
LLUMPUWHY NOOChI NPOMNYCKaHWA

B.1.2 ICTOYHUK NUTaHNA

HaumeHoBaHue moaynsi:
Moflynib UCTOYHMKA NATaHWSI HA aKkyMynsTOpHOl 6aTtapee

OnucaHue:
Mogaynb akkyMmy/nsaTOpHOW 6aTapen ¢ cUCTeMOl ynpaBfieHusl NUuTaHueM, obecneuvvBalowmii Ha BbiIxoge 24 B nocTosiH-
HOro Toka

N3roToBUTESb:
ISO Inc.

MaeHTndgumkaTtop Moayns:
MicTtouHuk nutaHus POO1

Mpumepbl:
JaHHbIli UICTOUHMK MOXET BbITb UCMO/MBL30BaH A8 NUTaHUA MOBWBLHOK NNaTOpMbl MM 3K30CKEeTa

AnnapaTtHble cBolicTBa:

- coeguHUTeNb ANS Nojady NUTaHus (2 KOHTaKTa);

- coeguHUTeNb ONS BBOAA/BbIBOAA [AaHHbIX (4 KOHTaKTa);
- koA 3awmTbl: IP 65

MporpammHble CBOICTBA:
KoMMyHVKaLMoHHBbI/ npoTokon RS 232, nporpamMHoe o6ecrneyeHne ynpasnieHysi 6atapeeid, BKIouast aBapuitHyo cur-
Ha/IM3aumo

XapakTepucTukn Moayns:

- HOMVH&J/IbHblEe 3HaYEeHUA XapakTepucTuk: 24 B, 5 A NOCTOAHHOIO Toka, 20 A Makcumym,

- eMKoCTb: 5 A-yac;

- BbIxogHoe HanpsbkeHue: 25 B (MakcumasibHoe), 21 B (OTK/IHoUaeT ynpaseHve nutaHnem);
- 3apsgka: 28 B—35 B, notpe6neHue Toka Ao 5 A

Bxonbl:
- NOAK/YEHMe 3apsHOro YCTPONCTBa,;
- BK/IOYEHME/BLIKMTIOYEHNE GaTapen
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Bbixogbl:
- BbIXO4HAasA MOLLHOCTb;
- CUrHan oLumMbKun

DYHKUMOHANIBHOCTb:
[ns BKIOUEHWst GaTaper Heo6XoAMMO MofaTh CUrHasT Yepe3 LMdpoBOi Bxod. LlMchpoBble BbIXOAHblE CUrHa/bI 06
OLIMBKAxX Y HA3KOM YPOBHE MOLLHOCTY

WHdpacTpykTypa:
Ycnosusl BHeLLHeEN cpedbl: TemnepaTypa oT 5 °C go 35 °C, BnaxHocTb MeHee 90 % 6e3 KoHAeHcaTa

Be3onacHocCTb:
[ns 3awutbl (Npy OTCyTCTBUM ChYHKUMM obecneyeHnss 6e30nacHOCTM) MOAy/Nb npekpallaeT paboTy 1 nepexoguT B CO-
CTOsiHME OLIMGKM B CReAylowmx cnydasx; neperpyska, neperpes, nafjeHne MOLHOCTK, r1y6okuli paspss,

3alnLLeHHOCTb:
He vmeeT oTHOLWIEHMA K JaHHOMY MOZAY/I0

MogenvpoBaHue:
Mogenn yHKUMOHNPOBaHMA AN PasHbIX CLEeHapneB MCNonb30BaHNA MOAYNs NpeacTaBfieHbl Ha Beb-caiTe (ykasaTtb
URL)

B.2 Mpumepbl Mogynei ¢ NnporpaMMHbIMU CBOCTBaMu
B.2.1 Pacno3sHaBaHune

HanmeHoBaHne moayns:
Mogynb pacnosHasaHus 3puUTefbHbIX 06pa3os

OnucaHwue:

[aHHbIli MoAy/lb MOXET 6bITb MCMONb30BaH A7 pacrno3HaBaHns nuL. YacTo B paclUMpeHHbI MoAy/lb pacrno3HaBaHus
v, BKNOYAKT 6a3y faHHbIX. B AnHaMmueckom moayne A1s nosyvyeHuss NoToka AaHHbIX B peasibHOM BPeMeHW 1CMofb-
3yl0T annapaTHoe obecneyeHne, Takoe Kak Buaeokamepbl U 3P-ckaHepbl. Pesynbtar paboTbl MOAYNS MOXET ObITh pas-
HbIM, HanpMMep COOTHOLUEHWE MeXAY NOMYYEHHbIMW LaHHbIMWU W AaHHbIMKW, 3aperncTpupoBaHHbIMU B 6ase AaHHbIX,
60 MAEHTUVKALMOHHBIA HOMEP UM UMA Havbonee noaxoaswero o6bekTa us 6asbl AaHHbIX

MN3rotoBuTteE Nb:
ISO Inc.

NaeHTUdmkaTop Moayns:
VRMO001

Mpumepbl:
PacnosHaBaHve iy,

AnnapaTtHble CBOWCTBa:
OTcyTCTBYIOT

MporpaMMHble CBoOIiCTBa:
MonyuyeHne gaHHbIX (BXOAHOE M300paXeHne), pacno3HaBaHve mua, BbiBOA pesynbTata (MMS pacrno3HaHHOro Nnua)

XapakTepucTuku mMoayns:

- pasmMelleHne 6asbl AaHHbIX, HanpumMep, nyTb, IP 1 Homep nopTta, URL;

- TUMbl KaTeropuin 06bLEKTOB, MCNOMb3YEMbIX AN1A pacno3HaBaHus, Hanpumep, rnasa, obHas YacTb ninua, Bce Teso,
BEPXHAS YyacTb Tena u . 4.;

- pasmep n3ob6paxeHus (B NUKcensx);

- YNCNO KaapoB M306pakeHns B CeKyHAY (ECn Ha BXOAE ABUXKYLLEECS N306paXeHne)

Bxoabi:
1306paxeHne nin noTok BUAEOAaHHbIX

Bbixogbl:
Pe3ynbTar pacnosHaBaHuna 3puTesibHOro obpasa C 3afaHHOl CTemneHblo AOCTOBEPHOCTU (MM TOYHOCTH), Hampumep,
MUMsi pacno3HaHHOro YesioBeKa
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DYHKUNA/PYHKLMOHANTBHOCTb:

- MNoslyyeHve n3o6paxkeHns (WM noToka BUAEOAAH-
HbIX) OT MOAY A Kamepbl 415 pacrno3HaBaHUs Yeno-
BEKa;

- BblfE€NleHNe NMua Ha U306paXkeHuu; MpPUCBOEHVe
N306paKeHnio Nnua MAEHTUUKALMOHHOTO HOMEpa;
BblIENIEHNE XapakKTEPHbIX TOYEK NULa; BblYUCNIEHNE
paccTosHWA MeXay BblAeNeHHbIMY TOUKaMU;

- nouck dpoTtorpacum nuua (MNM XapakTepHbIX TOUHEK
nuu) B 6a3e faHHbIX, Haubosiee 65M3K0 coBnajato-
LR C BbIYNC/IEHHBIM 3HAYEHWEM; BbIBOZ, UAEHTUN-
KauMOHHOro Homepa BblbpaHHoOI dhoTorpadmu nnua

MHpacTpykTypa:
MpomexyTouHoe nporpamMmmHoe obecneveHne, 6asbl 4aHHbIX

Be3onacHOCTb:
He nmeeT OTHOLLEHUS K CLLeHapusiM MUCNO/b30BaHNA MOAY/IA MO Ha3HAYEeHUIo

3aunLLeHHOCTb:
AyTeHTubmnkaums, KoHPUAEHUMaNbHOCTb 6a3bl AaHHbIX 4719 3alWThl NEPCOHa/IbHOW MHAOpMaLn

MogenvpoBaHue:
He nmeeT OTHOLIEHUSI K JaHHOMY MOZAYNO

B.2.2 lokanu3sauunsa

HavmeHoBaHue mofayns:
Mogaynb nokanmsaunm

OnucaHue:

CepBUCHbIi po60T JO/MKEH OMNpeAensiTb CBOE NPOCTPAHCTBEHHOE pacnonioxeHne (Mo3uLuo 1 OpMeHTaLmMio) B 6a30B0iA
cucTemMe KoopauHaT. STOT Npouecc HasbiBaeTcs fiokanm3auuneid. Moaynb nokanusaunyM Ucnonb3yeT MoAy/ b NTa3epHOro
CKaHMpoBaHUA 4N1a onpefeneHns NpoCcTPaHCTBEHHONO PacrosioXeHus

N3rotoBuTenb:
ISO Inc.

aeHTudmkaTop Moayns:
WaeHTndprkaTop, NPUCBOEHHBI U3rOTOBUTENIEM

MNpumepsbl:
Jlokayinsauma Ha OCHOBE /1a3epHOro ckaHMpoBaHus

AnnapaTHble CBOWCTBa:
OrtcyTtcTBYIOT

MporpaMmMHble cBoOlicTBa:
MonyyeHne gaHHbIX (BXOAHOE U3006PaXEHNE), BbIYUCIEHME U CPABHEHME C OPUEHTUPaMKU, HanpruMep ¢ Ono3HaBaTeslb-
HbIMW 3HaKamu, nepegada NPOCTPAHCTBEHHOIO M306PaXeHns B nporpammy auabTpaummn

XapakTepucTuKM MoLy/si:

- YMC/I0 U TUMbI MOfyNeli OUYBCTB/IEHUS], UCMO/b3YyeMbIX JAaHHLIM MOoAy/lem (HanpuMep, Yros 1 YnUC/o Nlyyeil nasepHoro
cKaHepa U T. 4.;

- pasMelleHne ono3HaBaTeslbHbIX 3HAKOB, KapTorpaduueckas MHopMaLms WM MHgopMaums 06 onacHbIX 30HaxX

Bxonbl:
- AaHHble CKaHMpOoBaHMA (OT MOAYNSA Na3epHOro CKaHMPOBaHUS);
- [aHHble 0 ABWKEHUM OT MOZYNst yNpaB/eHnsl Koslecamu, Hanpumep, NpoiiAeHHOe pacCcTosHUE Y OpUEHTaLA

Bbixogbl:
MpocTpaHCTBEHHOE pacnoioxeHre poboTa C 3a4aHHbIM YPOBHEM AOCTOBEPHOCTU (MM TOUHOCTM)

40



FOCT P 60.2.0.1—2022

PYHKUMA/PYHKLUNOHANIBHOCTb:

- MoJlyYyeHne JaHHbIX OT MOZy/A /1a3epPHOro CKaHu
poBaHus;

- noJslydyeHune AaHHbIX OT MOAYyNA ynpaBneHus Kose
camu;

- MoJlyYeHne OLeHKM NMPOCTPaHCTBEHHONO pacnosio
XEHVA C UCMONb30BaHNEM [aHHbIX U UNbTPa,;

- CpaBHEHWE OLEeHKM C 3Ta/IOHHbIMKM NpocTpaH
CTBEHHbIMW PAaCMOIOKEHUAMMU;

- KOpPEeKTMpoBKa MPOCTPaHCTBEHHOIO PAacCMosioxXe
HUA

MHgpacTpykTypa:
MpomexyToyHoe nporpammHoe obecneyeHne

Be3onacHOCTb:
MpeaynpexaeHne Wnm ocTaHOBKa B COOTBETCTBUM C MPUMEHUMbIM CTaHAAPTOM, €C/IM PO6O0T BXOAUT B OMACHYH 30HY

3allunLLeHHOCTb:
AyTeHTuchmkauma

MogenvpoBaHue:
He vMeeT OTHOLLEHWSI K AaHHOMY MOAY IO

B.3 MpuMepb! WMPOKO NPUMEHAEMbIX COCTaBHbIX MoAynei

B.3.1 O6wuwe nonoxeHms

Bce cepBucHble po60ThI MMEKT (DYHKLMOHA/IbHbIE BO3MOXHOCTM BbICOKOrO YPOBHSl, KOTOpblE MOryT ObITb UAEH-
TuchuupmpoBaHbl. K AaHHbIM (OYyHKLMOHA/IbHBIM BO3MOXHOCTSAM OTHOCATCA MHTepPdelicbl Mexay 4enioBeKoM u poboTom,
HaBurauma v nokanmsauusi, MaHunyMposaHve, nepemMeLleHne 13 ofHoro Mecta B Apyroe u obecneyeHve 6e3onacHoOCTy
B COOTBETCTBUM C MPUMEHMMbIMU CTaHAapTammn 6esonacHocT. Mogynm poboToB 06bIYHO MOrYT 6bITb UCMO/Ib30BaHbI A5
MOCTPOEHNSA COCTaBHbIX MOAY/EW, peann3yoLmx AaHHbIe TUNoBble qYHKLUMK BbICOKOTO YPOBHS. B gaHHOM pasgene npeg-
CTaBfeHbl MOAY/IM BEPXHENO YPOBHS, HE PACCMOTPEHHbIE paHee, HO CUMTAaIOLMECH BaXXHbIMW A1 peann3aummn LMpoKoro
pa3Hoo6pasnsi MPUMEHEHN CEPBUCHBIX POGOTOB.

CocTaBHble MOAY/M NPEeACTaBSHOT CO6OM KOMOUHAUMIO MoAysneld, CoAepXalluyx MexXaHW4ecKue, 3/1EeKTPOHHbIE 1
nporpaMmMHble YacTu. Takve Moy M 06bIYHO UMEKOT 6oMee COXKHYH0 MPUPOLY, Kak HanpyMep MOAY/bHbIN MaHUNynsaTop
C HECKONBbKMMU CTENEHAMW NOABWXHOCTU N UHTErPUPOBAHHLIMW KOHTPO/I/IEpaMu, NPUBOAAMU, AaTuvKamu, YNpasnsowmm
nporpaMMHbIM 06ecneyeHnem, OyHKLMAMY 6e30nacHoOCTU U T. 4.

[na n6oro cocTaBHOrO MOAY/IA MUHUMa/TbHbLIA Habop (OYHKUMA, NpPeacTaB/eHHbIX B LWAabM0oHe, AO/MKEH ObITb
onpefeneH B npodune xapakTepuctuk Moayns v B onpefenieHnsax BXOA0B W BbIXOJOB Moayns. Bxogamu n Bbixogamu
06bIYHO SABAAIOTCA AaHHbIE, KOTOPbIMM OOMEHUBAETCH AaHHbIi MoAynb. LabnoH ons KaxAoro LUMPOKO MPUMEHSIEMOrO
MOAYNA [O/MKEH NPeAoCTaBNATb KpaTkuii 0630p U MUHUMa/TbHBIA HABop XapakTepucTuk mogyns. Kaxablidi n3rotoButesb
Taknx Mogynein MoxeT f06aBuTb B LWAGAOH 60/blue hyHKUMIT MO Mepe Heo6X04MMOCTMU.

B.3.2 Mogynb MmaHunynatopa

MaHunynMpoBaHne npeactaBnsieT cob0il CNOXHOE ABMKEHWE, KOTOPOE MOXET OXBaTblBaTb pasHble YPOBHU MO-
OYNbHOW CTPYKTYPbI, Takne Kak ynpas/ieHve OTAe/IbHbIMU LIapHUpaMu1, KOOPAVHALMID MaHUMY/IMPOBaHWS C NepeMeLLeHN-
€M U UCNO/Ib30BaHne pasHbIX paboumx opraHos.

HanmeHoBaHne moayns:
Mopynb maHunynsatopa

OnuncaHune:

C6opka, cocTosias 13 XXeCTKNX CEerMEHTOB 3BEHLEB, COEANHEHHBIX C MOMOLLbIO LLAPHUPOB, 06pa3yoLWnX apTUKYNSaLm-
OHHYI0 CUCTEMY AN1S peanin3auum MaHUNyIMpoBaHNs C MOMOLLbI0 paboyero opraHa, co BCEMM y3/1amu, NOAKIOUYEHHbI-
MM Yepes3 YCTaHOB/IEHHbIE MeXaHu4Yeckue vHTepdielicbl. Ecnm nsrotoBuTeb NpegnonaraeT UCnosib3oBaHve AaHHOro
MoAayna An1si COBMECTHOW paboTbl C Ye/TOBEKOM, TO [/ AAHHOIO YCTPOICTBA MOryT nNoTpeboBaTbcs AOMOMHUTE bHbIE
CBsi3aHHble C 6€30MacHOCTbI OYHKUMUM, HanpuMep, A1 B3avMOAENCTBUS C NOXUbIMW NIHOAbMU WK paboTbl B NPO-
dpeccroHanbHol cpeae

N3rotoBUTE Nb:
KoHTakTHas nHdopmaums
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MaeHTudmkaTop Moayns:
YHVKa/bHbI KaTanoxHbIA HOMep U3Lenusl, NPUCBOEHHbIV N3rOTOBUTENEM /151 JAHHOW KOH(Mrypaumm mMoayns

Mpumep:

LecTncTeneHHON MaHUMynsaTop poboTta, K KOTOPOMY MOXeT 6biTb MOACOeAVHEH ABYXNasibLeBbIA pabounii opraH. Mo-
OynbHas KOHCTPYKUMA MO3BOMAET MOSb30BATENAM U3MEHATbL KOHAMUrypaumio MaHUnynaTopa, Bapbupya 4ucio crene-
Heli NOABWXHOCTU OT YeTbIPEX A0 ceMu A5 obecneyeHnss COOTBETCTBUA TPeOOBaHMSAM KOHKPETHOro 3a4aHus. MaHuny-
NATOP B JAHHOM MNPUMEPEe OCHaLLeH YNbTPa3BYKOBbIM AATUYMKOM, CNOCOOHLIM 06HapYXMBaTh 06LEKTLI HA PACCTOAHUN,
He npesbiwatoiem 20 cMm

AnnaparHble CBONCTBa:
- OCHOBaHWE, KOXyXu, [BUTATENN, MEXAHUYECKUI UHTepdeiic

MporpaMmMHble cBolicTBa:

- KMHEMaTU4ecKnin Moayrib;

- peanusaumsi KOMMYHUKaLMOHHOTO NPOTOKONa,;
- MOy b YNPaBfeHnsl pyKol;

- MOZy/b KOOPAVHALMW YNpPaBAeHns LwapHupamm

XapaKTepuctukn Moayns:

- CTeneHu NOABWXHOCTM: TUMbl WapHMpoB (2D, 3D, BpawaresibHbliA/Npu3MaTnyeckunii), KoHUrypaums MaHunynsTopa;
- AManasoHbl LLApHMPOB: AManasoH NepemMeLleHns, AOMyCKu;

- AQMHa 1 pacnonoxenue (M1 TWM) MOAY/S 3BeHa, KOTOPbI COeAMHSET LUapHUPbI;

- nosie3Hast Harpyska B gnana3oHe MPOCTPaHCTBEHHbLIX PACcnOOKEHWA: fonyCcTUMbIA Bec (kr) nam yeunme (H) Ha pabo-
YeM opraHe B CTATUYECKMX W ANHAMUYECKMX YCMOBUAX;

- paboumnini guanasoH nNepemeLLeHns pyku (M * M * M) OTHOCUTENIbHO OCHOBaHUS;

- MakcumasibHasi CKopocTb (M/C) 1 yckopeHune (M/c2) paboyero opraHa (MOryT 3aBUCETb OT MPOCTPAHCTBEHHOIO pac-
NONOXEHWS)

Bxognbl:

W3rotoBuTeNb JOMKEH ONpesennTb HYMEepPOBaHHbIA CMNCOK KOMaHA, Taknx Kak:

- 3ajlaHne 3HayeHuli AN NPOCTPaAHCTBEHHOTO PACMOIOKEHUS, CKOPOCTEN;

- nepemelleHre B NPOCTPAHCTBEHHOE pacnofiokeHNe, 3ajaHHOe KBATEPHNOHOM;
- OrpaHMyeHns Ha ycuame/cKopocTb paboyero opraHa

Bbixogbl:

PakTyeckoe NPOCTPaHCTBEHHOE PacroOXeHUE, ONpeaesieHHoe Kakx, Y, Z (B MeTpax) v OpneHTaums B KBaTepHUOHAX:
- (pakTnuyeckas NpocTpaHCTBEHHAsA CKOPOCTb paboyero opraHa;

- (pakTnuyeckas u NpoeKkTHas NPOCTPaHCTBEHHAsA paboyas 30Ha;

- (pakTnyeckne CKopocTu B WapHupax (M/c, pag/c), yckopeHue u ycunune (MOMEHT) OTAE/bHOrO LWapHuUpa;

- pabouyee cocTosiHWE, NpeaynpexaeHuns, ownbky, akTuyeckne ToKM, HanpsHKeHUs, TemnepaTypbl

DYHKUNA/DYHKLMNOHANTbHOCTb:

- npsMas KMHemaTudeckas 3ajadva, obpaTtHas KuHewma-
TUyeckas 3ajava, nnaHMpoBaHue ABWKEHNS, AVUHAMMKA,;
- Havano/npekpalleHve [ABWXEHUS (BKIOYeHWe, Bbl-
KoUeHue);

- (hyHKUMM OBHapyXXeHus neperpysku, onpeneneHvs
COCTOSIHUA (HOpMasibHO/oLWNBKa), TOpMOXeHUA/yaepxa-
HWS, BKMHOYEHUS/BBIKNIOYEHNS;

- npefocTaBneHne UHTepdeiicoB A/ OCTaHoBa, BO3-
BpaTa B UCXOAHYHO MO3ULIMIO;

- npefocTaBneHne nHTepdeicoB ana 3agaHus/nonyye-
HUS YCUNNA/MOMEHTa, 384aHUSA/NONYYEHUA NOMOXEHUS,
3aaHnA/MoNyYeHNss CKOpPOCTU Ha OCHOBe MHTepdeiica
CO C/10eM annapaTHbIX abCTpaKLuii;

- nepvoguyeckas nepefada 3HaYeHWn ycunuii/MoMeH-
TOB B LLApHMpax Ha BCe LUapHUpbI, ecnu TpebyeTcs;

- NPOrHO3MPOBaHWE TEHEepPaTopoM TPaEKTOpPUU [BUXe-
HUA B paboueii 30He 415 NoBbILeHWs 3chhekTMBHOCTH

42



FOCT P 60.2.0.1—2022

WMHdpacTpykTypa:

- HecyllUye KOHCTPYKLMWU 3BEHLEB/LUIAPHUPOB /151 06eCneueHnsl MexaHuueckoli NoaaepxKY;
- GbICTPO32KUMHOI 3aMOK AJ151 NMOACOeAMHEHUS 3aXBAaTHOMO YCTPOCTBA;

- WCTOYHUK NUTaHUS;

- KOMMYHUWKaLMOHHAs LUIMHA AAHHbIX;

- NIOKasIbHbIA UMM pacnpefeneHHble KOHTPOIEPbI MaHUMysTopa

BesonacHocTb:

Mogyb COOTBETCTBYET NMPUMEHNMbIM CTaHAapTaM 6e30MacHOCTW, Kak ycTaHoBMeHo B pasgene 5 (Hanpumep, TOCT P
M3K 61508-3 unm FOCT P M3K 60204-1).

®yHKUMSA 3alUMTHOW OCTAHOBKM MOZAyNst COOTBETCTBYET ypoBHI0 PL d cornacHo TOCT ISO 13849-1

Be3onacHOCTb Ha ypoBHe mMoaynsi: Mogynb npefocTaBnseT cregytowye qyHKumMM obecneveHns 6e30nacHoCTy:

- OrpaHuyeHve yCcuams npu CTOIKHOBEHUN, UMetoLLee YpoBeHb PL b (WyBCTBUTENbHASA KOXa);

- orpaHuyeHune neperpysku;

- ynpaBsfieHue orpaHuyeHnem ckopoctu B cootBetcTBum ¢ FOCT P 60.1.2.1 n TOCT P 60.1.2.2.

Be3onacHOCTb Ha ypoBHe cucTeMbl: Mogy/b NpefocTaBnseT CredyoLlyto, CBA3aHHyo ¢ 6e30MacHOCTbI0 MHhopma-
Lmio:

- COCTOSIHME MOAyns;

- MPOrHO3UpPOBaHNEe reHepaTopoM TPaeKTOpPUW ABWXEHUS B paboyeil 30He A1 CHUKEHUS pucka CTOIKHOBEHWS (Ypo-
BeHb PL a);

- pacyeT pacCTOsiHMS OCTAHOBKM B TPEXMEPHOM MPOCTPAHCTBE AJ11 HOMUHASIBbHBIX CKOPOCTEN;

- 3afaHne ckopocTu paboyero opraHa;

- cneundukaums BHYTPEHHWUX OLUMOOK, CMOCOGHBIX BbI3BATb CEPbE3Hble HEWCNPABHOCTU WM CHWXKEHWE MPOU3BOAY-
TeNbHOCTK

3alunLLeHHOCTb:

Mogay/ib MOXET 06ecneunTb OfHY WM HECKOJIbKO M3 CNeayrLwmx hyHKUMi 3almLeHHOCTH:

- BCE KOMMYHMKaLMK Mexay MOAy/1I MM COOTBETCTBYIOT PyKOBOACTBaM, NpeacTas/ieHHbIM B pasgene 7;
- BCE BXOfbl OPraHn3oBaHbl C UCMOJIb30BAHWEM MEXaHU3MOB 06HapPYXEHWS OLWNGOK;

- Ha BX0fbl NOCTYyNalT AaHHble TO/IbKO OT aBTOPU30BAHHbLIX NMOCTAaBLLMKOB;

- MHpopmaums Mo UCNo/b30BaHUID KOMaHZ, ynpaBneHus ABMXEHMEM, BKIOYas aBTopusaLmio

MopenvpoBaHue:
BupTyanbHas ctatnyeckas v auHamuyeckas Mofeslb MaHunynsaTopa, BkIovas paboume opraHbl, AMHAMUKY LLIAPHUPOB
1 pabouyto 30HYy

B.3.3 Mogynb Mo6unbHoOW nnatgopmbl

MepeagmxeHne MOGWUILHOV NAaTOPMbl OCYLLIECTBASIETCA 3a CHET pasHOOOpAa3HbIX ABVWKEHWIA, ONS peanv3aumm
KOTOPbIX MOTYT MCMOJIb30BaTbCS pasHble YPOBHU MOZY/IbHON CTPYKTYPbI, HANpUMmep, pasHble KoHdurypauun nepemelle-
HWS, pasHble BapuaHTbl NOBEAEHNA NMPY ABVXEHUN N KOOPAUHAUMA NepeMeLLeHns C MaHUNyIMpoBaHneM.

HavmeHoBaHve mopyns:
Mogayib MO6ULHON NNaTopMbl

O6uee onucaHuve:

Mogaynb nepemMeLleHns BKIKYaAET:

- cuctemy obecneyeHns ABMXEHWS, COAepXaLlyto CUCTEMY MOABECKWA, CUCTEMY PY/IEHUS, CUCTEMY MPUBOAHLIX MeXa-
HV3MOB;

- OTCeK Nose3Horo rpysa;

- cnocobbl nepemMeLLeHns: TpaauLMOHHbIE Koseca, BCeHanpas/ieHHble Koseca, LapoBble kofeca, pasHoobpasHble Ba-
pyaHTbl LWaraHus, rmépuaHble cnocobbl NepeMeLleHns, nasaHue, nossaHue, nnasaHve UT. 4.

M3rotoButesnb:
KoHTakTHas nHdopmaums

NaoeHTndmkatop Mmoayns:
YHVKasIbHbI KaTa/10XHbIA HOMEP M34enus, MPUCBOEHHbI U3roTOBUTENEM AN AaHHON KOHdurypaummn moayns

Mpumepsbl:
KonecHas mobunbHas nnatgpopmMa ¢ aBapuitHbIMX KHOMKaMK, fla3epHbIM gasibHOMEPOM 1 6amniepamu
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AnnapaTHble cBolicTBa:

- Mogy/b Np1BOAa; - MOAYy/b 3/IEMEHTOB KOHCTPYKLN;
- Moay/b 6amnepa; - annapatHble CBOMCTBa KOMMYHUKALMOHHOTO MOAYSS;
- MoAy/b aKKyMysniTOpHOli 6aTapeu; - annapatypa ynpasfieHVsi MO6UILHOI NiaTchopmMoii

- MOAy/b Na3epHOr0 Aa/IbHOMEPA;

MporpammHble CBOICTBA:

- nporpamma ynpas/fieHVsi MOGWIbHOI NiaTdhopMolif; - MOAY/b YNPaB/EHVS| NPUBOAOM;

- nporpamma onpefesieHnsi NoIoXeHNs; - MporpamMmMa TakTW/IbHOTO BOCMPUSITHS;
- KOMMYHUKaLMOHHas NporpaMma; MOZy/ b KOOPZAMHALUY;

- MOAy/b YNPaBNEHNST aKKyMynATOpHoli GaTapeei; MeHexep 6e30nacHoCTy

XapakTepucTuky Moayns:

- MexaHu4eckasi KoHUrypauus: TUn/4nMcio Koec, PacrosiokeHVe M KOHGUTypaumus Kosec, rabapuTHble pasMepsbl;

- Mofie3Hasi Harpyska: OrpaHWYeHVsI Harpysku, KOTOpasi MOXET NepeBO3UTLCS B 3aflaHHbIX YC/IOBUSX BHELUHEN cpeapbl
(Hanpumep, Macca, pasmepsbl, TemnepaTtypa uT. 4.);

- CKOpOCTY MEepeMELLEHUS: MaKCMaslbHble CKOPOCTM B MPOrHO3MPYEMbIX pabourx CLeHapusix, npy ABUXKEHUN MO Mpsi-
MOI4, Ha MOBOPOTAax, MO POBHOI MOBEPXHOCTU/HA YK/OHAX, 6e3 rpy3a, C MOSHOM HarpysKkoii;

- BEC, LEHTP MaccC B HEHarpyeHHOM COCTOSIHUU;

- MaKCUMMaJlbHbIiA Yrof YK/oHa MOBEPXHOCTM U MakCUMasibHasi BbICOTA CTEMEHV B HEHArpy)XeHHOM W MOJSIHOCTHIO Ha-
TPYXXEHHOM COCTOSHUSIX;

- CPOK C/yX6bl aKkyMy/nATOPHO/ 6aTapen 1 Bpemsi 3apsiaKv [0 NOJSIHOCTbIO 3apsHKEHHOrO COCTOSIHUS

Bxonbl:

M3rotoBuTENb AO/MKEH NPEAOCTaBUTb HYMEPOBAHHBIA CMMCOK KOMaHg, A1 MOOUbHONM NnaTopmbl:
- CKOPOCTb W HanpasfieHVe ABWKEHNS;

- napameTpbl, CBSA3aHHbIE C yrnpaB/ieHneM: COCTOSiHME NOBEPXHOCTU, NPEnATCTBUSA U BHELLHAS cpesa;
- 0B6HapyxeHue npensaTcTBuin (UmMdpoBoe U/MNN aHasIoroBoe);

- 3aWmTHasA Wunm aBapuiiHas OCTaHOBKa

Bbixogbl:

- (pakTnyeckoe NPOCTPAHCTBEHHOE PAacCnosioOXKeHve, onpeaenieHHoe Kak X, Y, Z (B MeTpax) 1 opueHTauus B KBaTepHW-
oHax;

- MHdopMauus O BpalleHuy ABuUrateneii: HanpasneHue, yrioBas CKOpoCTb;

- YCKOpEeHVe, BpaLlaroLMini MOMEHT/TOKMN aABuUratenei;

- COCTOsIHME (HopMasibHO/OWNGKa), NpeaynpeXxaeHns, ToK, HanpshkeHns, Temnepartypa,;

- OWMBKKM, YCNOBUA 3KCMyaTaumm, cBa3aHHbIe ¢ 6e30MacHOCTbIO;

- YpOBeHb 3(hheKTUBHOCTM 3alnTbl (YPOBEHb PL, 3aBMCALLMIA OT NPeAsIOKEHHOr0 BapaHTa NpUMeEHeHs);
- Hebe3onacHoe yNbTpa3ByKOBOE OOGHapyXXeHWe NPensTCTBMIA Ha GNN3KOM PacCTOSHUM;

- MHchopmaumsa 06 06HapyXeHUn NPensaTCTBUIA;

- MHhopmaymsa 06 06HapY>XXEeHUN 3aKNNHUBAHWS,

- MHpopmaumsa o cpabaTbiBaHUN 3aLLUMTHON U/MM aBapuinHO OCTaHOBKM

DPYHKUNA/DYHKLMNOHANTIbHOCTb:

- NIOKaUIbHOE YynpaBfieHne [ABWKXEeHVEM U
KMHEMaTuKa;

- OYHKUMM BK/THOUEHUSA/BBIKIOUEHNS;

- aBapuiiHoe TOPMOXEHWE;

- MPOBEpPKa COCTOSHUSA BHYTPEHHUX MOAY-
new;

- ynpasfieHue nuTaHuem U akKymysaTop-
HOI GaTtapeei

NHpacTpyKTypa:

- Hecywas KOHCTPYKUMA waccu a1s obecneyeHns MexaHnueckol noaaepxku;
- LUMHA NUTaHNs;

- KOMMYyHUVKaLmm
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Be3onacHoCTb:

Mogyb COOTBETCTBYET NPUMEHNMbIM CTaHAapTaM 6e30MacHOCTU, kak ycTaHoBMeHo B pasgene 5 (Hanpumep, TOCT P
M3K 61508-3 unm FOCT P M3K 60204-1).

- Bbl6Mpaemble pacCcTOSAHMS OCTAHOBKM Ha KOHKPETHbIX CKOPOCTAX A1 CKOH(UryprpOBaHHOM CUCTEMbI;

- poboT obecneuvBaeT UHTETPUPOBAHHbIE LIeN aBapuitHON 3alUWTbl 415 NOAKIIOYEHUS AATYMKOB U MOAY/eR, cBA3aH-
HbIX C 6€30MacHOCTbIO;

- ypoBHM PL OT a 0 e AnA kaxgol iyHKumm obecneyeHnss 6e30macHOCTW, NPefocTaB/IseMoi AaHHbIM MOayneM;

- YPOBHV 3(hdheKTVBHOCTU 3alLmThbl, NpefocTaBnsemMble AaHHbIM MoZy/ieM: aBapuwitHas octaHoBka (PL d), Bxog ans
3awmTHon octaHoBku (PL d)

3allunLLeHHOCTb:

Bce KOMMyHMKaLMN Mexay MoAynsamMn AO/HKHbI COOTBETCTBOBATL PYKOBOACTBAM, NpeAcTaBfieHHbIM B pasgerne 5:
- MexaHu3M 06HapyXeHUs OLNGOK AN obecneyveHns LLesIoCTHOCTY 06MeHBaeMbIX AaHHbIX;

- VHJOpMauUsi 0 MECTOMO/IOXKEHUMN Leneli NPUHUMAETCS TOMIbKO OT aBTOPM30BaHHbIX N1L/MOAyNel;

- KOMaH4a OBWXeHUs [o/hDKHa BKIYaTh MHopMaumio 06 aBTopusaumm

MogenvpoBaHue:
BupTyanbHast ctaTudeckas v AuHaMuyeckasi Mogesib MoGWILHOM NaaTopMbl

B.3.4 Moaynb B3anMoAencTBuUsa 4esloBeK—poboT

Mopaynb B3aumofelicTBuA YenoBek—po6oT (BUP) npegocTaBnsieT YesnoBeky CpeAcTBa A/l B3aMmomelicTBus ¢ po-
60TOM, 06ecneymBass UHOPMALMIO O HAMepeHUsX poboTa v nepegady KoMaHz, Ui nHdopmauym poboTy.

HanmeHoBaHne moayns:
Mogy/b B3aMMoAeincTeus Yenosek—poboT

O6uiee onucaHve:

Mogynb BYP MOXeT BbINOMAHATL criegytowme oyHKUU:

- 0BHapyxeHne/MaeHTUnKaLmIo YenoBeka,;

- B3auMoAelicTBUE C Ye/T0BEKOM (M0JIb30BaTE/IEM) C UCMO/Ib30BAHWEM pPeYn, 3ByKa, CBETA, CEHCOPHbIX 3KPAHOB

M3rotoButenb:
KoHTakTHas nHdopmaums

NpeHTudmkaTop Moayns:
YHUKa/bHbIV KaTasI0XHbI/i HOMEp U3AeNns, NPUCBOEHHbIN M3roTOBUTENIEM A1 AaHHON KoHdUrypaumm Moaynst

Mpumepbl:

Monb3oBaTento, KOTOpbI NEPBbIM pacno3HaH U MaeHTMULMpoBaH PoboTOM, NepeaaloTcs TOMbKO peyeBble coobLe-
HUA 1 nHDopMaLms:

- mogynb BUYP MOXeT umeTb BHyTpeHHWe cybmogynu, BKIOYas, Hanpyumep, cybmogynb pacrnosHaBaHus auu, cy6mo-
Oynb BblBOAA MHAOPMAaUMN Yepes AMHaMKK;

- MpOrpamMMHbIA MOAy/b KOOPAMHAUMN MpeAHa3HayveH ANs ynpas/ieHns nocnefoBaTe/IbHOCTbIO NMOAKIYEHNS NHTEp-
cheiicoB 1M faHHbIX cybmoaynei;

- MOAynb, NepeBOAALLMIA TEKCT B peub;

- MOAynb, POPMUPYIOLLMIA CBETOBbIE CUTHA/TbI 411 MHAMKALMW COCTOSHUA U HAMEYEHHOTO [BVKEHWS

AnnapaTHble CBoOliCcTBa:

- MoAy/b BbIBOAA MHpopMaLmmn Yepes3 ANHaMKK;
- CEHCOpPHBIN 3KpaH;

- CBETOBbIE CUrHasIbI

MporpaMMHble CBOICTBA:

- NpPOrpamMmMHbIii MOAYyb KOOPANHALMW;

- NpOrpammHbIii MOAyb, NEPEBOAALLMIA TEKCT B peub;

- NPOrpammMHbIli MOAY/b B3aUMOAENCTBUSA C CEHCOPHbIM 3KPaHOM;
- MOAy/b pacno3HaBaHua/MaeHTunkaLum nuy,
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XapakTepnucTnuku Moayns:

- MporpamMMHbIi MoAy/ b, NEPEBOAALLMI TEKCT B peyb, hopMaT COObLLEHWA A1 BOCMPON3BEAEHUS Yepes3 ANHAMUK;
- MOZyNb pacnosHasaHus i, dpopmar 6a3bl AaHHbIX;

- APl AN CEHCOPHOro 3KpaHa,;

- MHOpMaLms 0 COCTOAHUM 1 OLLUMBKaX;

- yC/noBWA 3Kcnayatauuu, Hanpumep, AvanasoHbl TemnepaTtypbl U BNKHOCTY BHeLUHel cpeabl

Bxopabl:
- COO06LLeHNa A1 BOCNPOU3BedeHUs Yepes AUHaMUK;
- VHpopmaLms, BBOAUMAs Mofb30BaTeNIeM C CEHCOPHOrO 3KpaHa

Bbixoabl:

- pesyrnbTaT 06HapyXeHNA/MAEeHTUVKALMN YENOBEKS;

- COCTOfIHME (noaKIoyveHns K 6a3e faHHbIX WK K CepBepy pacno3HaBaHus);
- OLUMOKM (CMCTEMBI WM OBHAPYXXEHNST YeNOoBeKa);

- nepefaya BXOAHON MHAOpMaLyM OT NOMb30BAaTENs C CEHCOPHOrO aKpaHa

PYHKUMNA/DPYHKLNOHATBHOCTb:

Mogaynb pacno3HaBaHUs NuL, C MOMOLLbIO MOAyNs
pacno3HasaHus:

- pabouunin pexum;

- peuvyeBoli NPOrpamMmmHbIin MOAy b, KOHBEPTUPYOLMIA
TEKCT B peyb, BOCNPOMN3BOAUMYIO Yepe3 AVHAMUK;

- NpOrpamMMHbIi MOAY/Nb KOOpAMHAaUMW, ynpaBs/sto-
LWKMiA nocnefoBaTesIbHOCTbIO MOAK/OYEHNUS UHTEp-
helicoB 1 AaHHbIX;

- 06paboTka B3aMMOAENCTBUS C NONb30BaTENEM Ye-
pe3 CeHCOpPHbI 3KpaH;

- MOAYyNb MAEHTUIMKALIMN XECTOB;

- MOy b AeHTUUKALMN TONTOCOBBLIX KOMaH/,

WHpacTpyKkTypa:
lMpomexyToyHoe nporpaMMHoe obecrneveHre, BHELLHWIA cepBep pacno3HaBaHus, 6a3a JaHHbIX C U306paXeHusMn 1
Co06LLEeHNAMU

BesonacHocCTb:

Mogynb COOTBETCTBYET NPUMEHUMbIM CTaHZapTam 6e3onacHoCTu, kKak ycTaHOB/IeHO B pasgene 5 (Hanpumep, FOCT P
M3K 61508-3 nam FOCT P M3K 60204-1):

- OleHKa Moay”ns Ha (oyHKUMOHabHY 6e3onacHocTb (komnnekc FOCT P M3OK 61508)]

- npegynpexjaroLiye coobLleHns ans nonb3osaresnsa (B COOTBETCTBUM C MPUMEHVMbIMW CTaHAapTamm);

- y4eT YenoBeyeckoro duaktopa 1 ygobcTea Ucnosib3oBaHus

3aunLLeHHOCTb:

- MOAyNb AOCTYMNEH TOMbKO A/1A 3alULLIEHHbIX AaHHbIX;

- CpeAcTBa NpefoTBpaLLEHMS MCMOJ/Ib30BaHMSA pacno3HaBaHus NN HE MO Ha3HAYeHMO ¢ 06ecnevyeHneM MUHUMasb-
HOrO YPOBHSA KOH(OUAEHLMANBHOCTY;

- pocTyn K 6a3e faHHbIX 1 cepBepy pacrno3HaBaHus yepes 3alluieHHoe coeuHeHve

MogenupoBaHune:
He vmMeeT OTHOLUEHUA K JaHHOMY MOAY/IH0
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MpunoxeHune C
(cnpaBoyHoOE)

MpakTuyeckne NprMmMepbl MOAY/ILHOIO MOCTPOEHUS CepPBUCHBLIX POGOTOB

C.1 O6wme NosIoXKeHns

B gaHHOM MpUIOXEHUM MpeAcTaBfieHbl TUMUYHbIE MPUMEPbI MOAY/bHbIX KOHCTPYKUMIA CepBepHbIX pobOoTOB, CO-
OTBETCTBYHOLUMX KOHLENUMAM U PyKOBOACTBaM, YCTaHOB/IEHHbIM B HACTOSILLEM CTaHAapTe; OHWM OXBaTblBalOT annapaTt-
HYl0 peasim3aumio, NporpaMMHOEe obecneyeHne, a Takke BOMPOCbl 6€30MacHOCTV U 3aLLMLLEHHOCTI, NPeACTaB/EHHbIE B
pasgenax 5—7. B C.2 npeacTaBfieH MOZAY/bHbIA MOOW/BHBIA POGOTOTEXHWYECKWIA KOMMNIEKC, B KOTOPOM MCMO/Ib30BaHbI
NPUHLUMNBI MOAY/IbHOMO NOCTPOEHUS AN 06ecneveHns paclumMpeHnst ero oyHKLMOHaNIbHOCTM, Hanpuvep Ao6aBneHust Ma-
HUNYNSLUMOHHBIX OYHKUMIA Ansi peanu3auum pasHoobpasHbIXx CepBUCHLIX BO3MOXHocTelr. B C.3 npepactasneH po6oT no
NnepcoHasIbHOMY YX0Zy, MCMOJIb3yeMbI A1 OKa3aHus OU3MYECKONn NOMOLLN.

MexmoaynbHble COeAVMHEHNSI NpY KOHUIYPUPOBaHWM MoZyfeil ¢ annapaTHbIMW CBOMCTBaMM MOTYT 6bITb Npes-
cTaBfeHbl B Buae gnarpamm. Ha pucyHke C.1 B kayecTBe npvMepa NpeAcTaB/iEHbl JIMHEHAA 1 KpyroBasi guarpamMmbl,
KOTOpble MOTyT GbITb MCMOMb30BaHbI 4715 UIIOCTPaLMW COeAMHEHNI MeXAY MOAYNSAMU NPY NMPOEKTUPOBaHUM CEPBUCHOTO
po6oTa. MNpy aTOM MCNONb30BaH HA6OP LLUMPOKO NPUMEHSEMbIX UKOHOK MOZY/EN, NO3BONSIOWMX NPEACTaBUTb MOAY/bHYIO
CTPYKTYpY po60Ta, COOTBETCTBYHOLLYIO KOHKPETHOMY MPUMEHEHWIO.

a) /lnHelinas guarpamma b) Kpyrosas guarpammva

1— BHeELWHSAA cpefa; 2 — MexaHvka; 3 — faHHble; 4 — nuTaHue; 5 — 3awuweHHocTb; 6 — 6e3onacHoCTb

— BbIYUCINTEbHbIN MoAyNb C NporpamMMHbIM

— parunk (), o6ecneyenunem (CS);
— paTymk ¢ 06paboTKOW; — WCTOYHUK nuTaHus (P);
(( — nporpammHoe obecneuyeHue (SW); — cynepBu3op (SU);

A — npuBog, (A); (0] — nonb3oBaTtenbckuii nHTepdeiic (Ul)

— npuBoA, ¢ 06paboTKOA;

A

PucyHok C.1 — [lnarpamMMbl COEAMHEHWIA A/ NPEACTAB/IEHNS] MOAY/IbHOW CTPYKTYpbl poGoTa
1 NpuMepbl 0603HaYeHUs Moy el

Ha nuHeliHoli anarpaMme mMofynv npeacTasrieHbl NPUHATHIMA MKOHKAMU, a COeAMHEHUS MEXAY HMMM MokasaHbl B
BUAE TPAANLMOHHbIX JIMHENHbIX AyuarpaMM LWKMH AaHHbIX C UCNOMb30BaHNEM YCTaHOB/IEHHbIX (hakTOPOB B3aMMOAENCTBMS,
BK/ItOYAIOLLMX CBA3M N0 6e30MacHOCTY, 3alMLLEHHOCTY, NMUTaHUI, nepejaye AaHHbIX (peannsyemoli pasHbiMK crocoba-
MW, HanpuMep C MCMOMb30BaHUEM CreLMabHbIX LUGPOBLIX WMH AaHHbIX, IM60 MPOCTLIX aHao0roBbIX WK LcpPoBbIX
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CUTH&UTbHBIX NIMHWIA), MeXaHW4yeckuM MHTepdieiicam 1 HeobxoauMoli 3awyTe OT BHeLUHel cpefpbl (Hanpumep, OT BOAbl,
Mbinn, BUGpaumii N T. 4.). Ha Kpyrosoii gnarpamMmme coegyHeHVs Mexay Moaynsmv NnpeacTasrieHbl C UCNOMNb30BaHNEM KpY-
rosoro tpopmara. Oba meTofa ABNATCA B3auMO3aMEHSEMbIMU U MO3BONAIOT NPOEKTUPOBATL U NPEACTaBNATL KOHKPET-
Hble (DYHKLMOHA/IbHOCTM poboTa C NMOMOLLBI0 COeAVHEHUI A OTAe/bHbIX MOoAynel Yepes uHTepdelicbl ana obecrnedyeHns
COOTBETCTBMA TpeboBaHMAM UHTeponepabesibHOCTH.

MHorve Moaynv MOryT coAepXaTb WHTeNNeKkTyasibHble BO3MOXHOCTW, A/ peasiv3auym KOTOPbIX UM MOXET Mo-
TpeboBaTbCa Lenblil pag cCoeauHeHnA Ana nepefadv AaHHbIX, YToObl 06ecneyunTb COOTBETCTBME TPEBOBAHWAM UHTEPO-
nepabenbHOCTU. HanpumMep, B MOAy/ie UCTOYHUKA MUTAHUS MOXET ObITb MCMNOMb30BAHO UHTE//IEKTYa/IbHOE YNnpas/ieHne
nuTaHWeM, NO3TOMy BECbMa BEPOATHO, YTO AAHHOMY MOZy/0 NoTpedyeTcs coefuHeHne ANna nepejayv aHHbIX, KOTopoe
MOXET ObITb peasIn30BaHO C MCNOJIb30BaHMEM psiAa NpoTokonos (Hanpumep, CAN, 12C, TCP/IP, USB).

CyLLEeCTBYIOT TakXe Apyrvie MeTofbl U Noaxoabl 415 NpefcTaB/IeHNA MOZY/IbHON CTPYKTYpbl po6oTa B 3aBMCUMOCTHU
OT KOHKPETHOro npumeHeHuns (Hanpumep, SysML).

C.2 MoaynbHOe NocTpoeHre MO6U/IbHLIX POGOTOTEXHUYECKUX KOMIMEKCOB

MprMepoM CEepBUCHOTO poboTa MOAY/bHOM KOHCTPYKUMM SIBASIETCS PO60T-pa3HOCUMK Ha 6ase Mo6WIbHOW nnaTt-
oopMbl, KOTOpbIi cnocobeH paboTaTb B /IOAHbIX MeCTax, AOCTaBnsas 3akasbl. B coctaB gaHHOro poboTta BXOAAT MO-
6unbHas niatdopma 1 pasHble AaTuvKu, UCMOo/b3yeMble 4719 UAEHTUUKaLMM 06bEKTOB. Ero OCHOBHbIMU BapuaHTamm
noBeAeHVs SABNSAKTCA:

- nepemelLeHne B KOHKPETHOe 3ajaHHOe MEecCTo;

- naeHTndmKaumus 06BbEKTOB 1 n3beraHne NoTeHUMasibHbIX ONacHOCTEN MpU NepeMeLLEHUN.

Ha pucyHke C.2 a) nokasaHa koHdmrypauus mMoayneii ¢ annapaTHbIMU 1 NPOrpamMMHbIMU CBOCTBaMU A1 CepBUC-
HOro po6oTa-pasHOCUMKa, CMOCOOHOro nepemeLlarbesi ¢ 06x040M NPENSTCTBUIA B 3aNONIHEHHbIX /IOABMU NMOMELLEHUSIX,
obecneumBas 3alMLLIEHHOCTb AaHHbIX OT A0CTyNna HeaBTOPU30BaHHbLIX /UL, C MOMOLLbLIO WndpoBaHusa. Ha pucyHke C.2
b) NokasaH BHELWHWI BWA Takoro poboTa. B cueHapuy TUMMYHOTO NMPUMEHEHUS HEOGXOAMMO NpPeaycMOTpeTb obecneve-
HMe 6e30MacHOCTM, 3alMLLEHHOCT U 3aLUMLLEHHOCTM, CBSI3aHHOM ¢ 6e30nacHOCTbH. [1A TOro 4to6bl COOTBETCTBOBATb
Tpe6oBaHMI0 6e30MacHOCTH, UCMOJIb3yeMbIE MOAYIM AO/MKHbLI 06ecneyrBaTb COOTBETCTBUE HEOOXOAMMbIM TPEeBOBaHMAM
6€e30MacHOCTN BCEro CEPBUCHOT0 poboTa-pasHocUmKa 151 KOHKPETHOTO MpUMeHeHusi. B cocTas cepBucHOro pobora-pas-
HOCUMKa BXOAAT pasHble TuMbl MoAynei ¢ annapaTHbIMU CBOMCTBaMU, BK/IKYAs MOy KOsiec, MOAy/n NMpUBOAOB, MO-
Aynb nugapa, MoAyNb Kamepbl [BYMEPHOrO U306paxeHns, MoAy/lb UHDPaKPACHOW Kamepbl, BbIMUCNTENbHbIA MOOY b 1
MOZY/b UCTOYHMKA NUTaHMA. YeTbipe koneca ¢ npuBofamu, YCTAHOB/IEHHbIE HA MOOMMBbHON nnartdopme, ynpaBnsoTcs
BbIYUC/IMTENbHBIM MOZY/IEM C LENbH0 peasimsaumm Tpebyembix nepemelleHnit. Cnegyet oTMETUTb, YTO MOAY/IM AOJDKHbI
COOTBETCTBOBaTb TPE6OBaHUAM, YCTAHOB/IEHHBIM B pasgersie 5, NOCBALLEHHOM OLEHKe pucka 6e30nmacHOCTY, 3allyLLEHHO-
CTW 1 3aLMLLEHHOCTH, CBA3AHHOW C 6e30MacHOCTLI0, COOTBETCTBYIOLLEN KOHKPETHOMY NMPUMEHEHMI0 PO6GOTa-pasHoCUMKa.
WHdopmaLums, cBA3aHHas ¢ annapatHbIMW CBOMCTBaMU (WM XapakTepucTvkamu), Heobxoauma ans obecneyeHns Hag-
nexawiein paboTbl 3aeNCTBOBaHHbIX NPOrpaMMHbIX MOAYyNeR. B yacTHOCTU, MexaHMyYeckne MoAynu, npefHasHavyeHHble
ONA 0OCTaBKU MakeToB, AO/MKHbI ObITb XOPOLUO OpraHu3oBaHbl, YTOObl 06/1erynTb pekoHgurypaumio poborta. Cratnye-
CKve 06bEKTbI, NPUCYTCTBYIOWME B paboyeii cpede, HEOOX0AMMO MAEHTUMLUMPOBATbL, YTOOLI 06ecneunTb Hag/lexallee
noBefeHvne poboTa, Hanpumep, MpU NOBOPOTE MO HaMnpaB/IEHUIO K LEAM Wi npyu 06xoAe npensatcTBus. JuHammnyeckue
CBsi3aHHble ¢ 6e30MacHOCTbI0 06BEKTLI (HanNpumep AN) AOMKHLI TpeboBaTb COGMOAEHNA Goslee CTPOrnx TpeboBaHuii
6e3onacHoCTU.

Ha pucyHke C.2 ¢) nokazaHa KoHgMrypaums nporpamMMHbIX MOAgyfei, CnocobHbIX o6ecneyntb xesaemoe noee-
[eHne poboTa € MCnosib3oBaHMEM MoAy/ieli ¢ annapaTHbIMU CBOMCTBaMM, NMOKa3aHHbIMKU Ha pucyHke C.2 a). Cneayet
OTMETUTb, YTO COOTBETCTBME MEXAY annapaTHbIM/A 1 MPOrpaMMHbIMIU CBOMCTBaMU MOAYNENR 30ecb He paccMaTpuBaeTcs.
Ha pucyHke C.2 c) BblgeneHa 06Las qyHKUMOHaIbHOCTb pPasHbIX NPOrpaMMHbIX MOAY el HEOBXOAUMBIX A1 CLeHapus
TUNWYHOTO MPUMEHEHWs. [porpamMmMHble MOAY/NM CEPBUCHOTO poboTa-pasHOCUMKA MOXHO KhaccudumumpoBaTb criefyto-
WM obpasom:

1) Moaynb naeHTudmkaumu;

2) OAMH WM HECKONbKO MoAynein obMeHa faHHbIMU;

3) mMoaynb obecneyveHns 3alUmLLEHHOCTY;

4) HaBUraLMOHHbIA MOy b;

5) moaynb obxofa NPensTCTBUIA;

6) MOZy/b yNpaB/eHUs OBUXEHNEM;

7) moaynb obecneyeHnss 6e30nacHOCTL.

Mogaynb naeHTuuKaLmm MoXeT COCTOATb U3 MoAyNs naeHTudnkaumm niogeli, obecneumnBaroLLero pacnosHaBaHue
J1L, aBTOPU30BaHHbIX NO/b30BATENEN, U MOAYNA NAeHTUUKaLMM 06BLEKTOB 4151 Pacno3HaBaHUsl CBA3aHHbIX C 6e3onac-
HOCTbI0 06BEKTOB. Moaynb 06MeHa AaHHbIMU UCNOMb3yeTCs 4719 0OMeHa AaHHbIMU MeXay MOoAy/1sMU poboTa-pasHocUm-
ka, cepBepamMui 1 gpyrumn pobotamu, npu Heo6xoaMMOCTW. KoMaHabl, HanpymMep, ABUraTbCA K MECTY PacriofioXeHWs Lem
N NAEHTUMLMPOBATL KOHKPETHOrO YesioBeka, MocTynarT yepe3 mody/b 06MeHa AaHHbiMKU. CrefoBaTtesibHO, KOMaHbl
JO/MKHbI BbITb 3alUMPOBaHbI/3alMLLEHbl 1 UMETH paspelleHne ObiTb NepefaHHbIMU Y MPOYUTaHHLIMW MOAYNSMU, Ha-
[AeneHHbIMU HeobxoavMbIMK NpaBamun. Ecnu paclundpoBaHne okasanocb HeyJauyHbIM WM MpaBo Ha NOJlyYeHne AaHHON
KOMaHAbl OTCYTCTBYET, TO MOAY/Ib 06ECNeYeHns 3alMLLEHHOCTN AO/KEH MOAHATL TPEBOTNY, OTC/IEXMBATb Pa3BUTME COObI-
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TWii 1 peanunsoBaTb Hagnexalme Mepbl obecnedeHmns 3alyLLeHHOCTW. ECnM BO3HMKLIAS CUTYaumMsi C HapyLLEHVEM 3alum-
LLEEHHOCTV MOXET MPUBECTU K NpoG/ieMam 6e30MacHOCTW, TO AaHHbIA Moy b [O/KEH YBEAOMUTb MOAY/b 06ecneyeHums
6€30MacHOCTY 0 HEOOXOAUMOCTM 0becneunTb peaninsaumilo Hagnexawmx Mep 6e3onacHoCcTM. HaBuraunoHHblii Moay b
COCTOUT M3 MOAyns KapTorpadypoBaHnsl, MOAY ISt OKasM3aumnm 1 Mogy/ist NNaHUpPoBaHUs MaplupyTa. HaBurauyoHHbIl
MoAy/Nb NOCbIIaeT KOOpAMHATLI Cedytowell TOUKM Ha MapLupyTe B MoZy/lb YNPaB/eHUs ABWKEeHMEM. Kpome Toro, Ha-
BUraLUMOHHbIA MOAy/Nb NpOBepsieT, paboTaeT /M Po6OT B ONACHON 30HE, U MOCbLIAeT TPEBOXHLIE COOGLLEHUS MOAYSIHO
ob6ecneyeHns 6e3onacHoCTU, ecim poboT NonagaeT B onacHyto cutyaumto. Moaynb 06xoaa nNpensaTcTBuii AO/mKeH obecne-
YMTb HaBUraLMOHHbIA MoAyNb MHGOPMaLMeil 06 06bekTax, KoTopble po6oT A0/MKEH 06bexaTb. KoHeuHo, Modynb o6xoaa
NPenaTCTBUIA MOXET GbITb BK/IOYEH B HABUTALMOHHBIA Moaysib. Moaynb o6ecneyeHnss 6€30nacHOCTV JOSKEH YNpaBiaTb
CBsAI3aHHbIMK C 6€30MacHOCTbI0 yrpo3amMn A1 poboTa, BK/OYAs CBSi3aHHble C 3aLUMLLEHHOCTBI0 Yrpo3bl, BbISIBIEHHbIE
npy aHasIM3e pPUCKOB 6e30MacHOCTU M 3aluLeHHOCTM. Moaynb obecneveHnsi 6e30MacHOCTM CobupaeT 1 aHamsnpyet
CBA3aHHble ¢ 6€30MacHOCTbI0 AaHHble OT MOAYNs MAEHTUGMKaLMK, Modyneidi o6meHa AaHHbIMKW, MoAyns o6ecrneveHns
3allMLLEeHHOCTHN, HaBUraunmoHHOIo MoAyNnsa 1 MoAynsa ynpasseHusa AsuvxeHnem. Mogynb ynpasneHua ABVXKeHWeM coaep-
XUT NPOrpamMmMHbIvi MOAY/b ynpasneHus YeTbipbMs npusogamun (Al4) B Moaynsx konec. B cooTBeTCTBUM C pe3ynbTaTtamu
aHasM3a A0/MKHbI 6bITb PACCMOTPEHbI U peann3oBaHbl Hagnexalme Mepbl 06ecneyeHns 3alyLLleHHoOCTH, 6e30nacHoOCTU
N CBSI3aHHON C 3alMLEHHOCTLIO 6e30macHoCT. Moaynb nokanmsaumm opMmupyeT Tekyllee NPOCTPaHCTBEHHOE pacno-
NIoXeHune poboTa, UCNOJb3yst CEHCOPHbIE MOAY/N, BKIYas Moy b ngapa, Mody/lb ABYMEPHON kamepbl U MOAY/b UH-
opakpacHoO Kamepbl, 4751 NoyYeHnss Heo06XoAMMO CEHCOPHON MHAIOpMaLMK C NMOMOLLbI0 COOTBETCTBYHLLMX NPOrpam-
MHbIX Mogyneii. CnegyeT OTMETUTb, YTO AJ1A BbINOSIHEHMSI 3an/1laHUPOBaHHbIX AeNCTBMIA CEPBUCHOIO po6oTa-pasHocUmka
HEO6X0AMMO Hanume haiIoB ¢ XapakTepucTMKamMm NPOrpaMMHbIX MOAynei. 3aTeMHEHHbIE NPAMOYTO/TbHUKW Ha PUCYHKE
C.2 ¢) npeacTaBNsoT NporpamMmmMHble MOAY/IN, OGMEHMBAIOLLMECS AaHHBIMU C annapaTHbIMU MOAYNAMM.

a) Moaynu c annapaTHbIMW CBOACTBaMU b) Mpymep BHeLLHEro BMAa
po6oTa-pasHocumka

PucyHok C.2 — lMpumep NOCTpoeHUsi poboTa-pasHocUmKa ¢ MOGWIbHOM nnaTguopmoi, nuct 1
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c) MporpamMmHbie Mogymn

1— Koneco; 2 — uHdpakpacHaa kamepa; 3 — nugap; 4 — AByMepHas kamepa

PucyHok C.2, nuct 2

[na Toro utobbl paclwmpnTb 061acTb NPUMEHEHMS PO6GOoTa-pasHOCUMKa Ha BbIMOSIHEHWE MaHUMY/IALMOHHLIX one-
pauuii, MOXHO [06aBUTb K AENCTBUSIM MO NEpeMeLLEeHN0 AeACTBUS MO neperpy3ke 06bEKTOB, UTOOLI YCOBEPLUEHCTBO-
BaHHbI pOBOT MOr 6paTb 06BLEKTLI 13 OAHONO0 MecTa, NepeMellaTb MX B Apyroe MecTononoXeHne 1 nepegaBaTb 06bEKT
yenoBeky. MaHunyALMOHHOE MOBEAEHVE MOXET OXBaTbIBaThb C/ieayloLye BO3MOXHOCTY:

- B35Tb W MOMIOXUTb OGBLEKTHI;

- B35iTb, NEPEMECTUTb U NOSIOXKUTL 0OBEKTDI;

- naeHTMurumpoBatb 06BbEKTLI U 136exaTb NOTEHUMAbHBIX PUCKOB MPU MaHWNyIMpOBaHnK.

Mocne nepemMelleHUs B 3aj@aHHOE MECTOMOMIOXKEHNE, POBOT MOXET HanpaBWTb CBOM MaHWNyASTOP TOYHO K Lene-
BOMY OOBLEKTY A/11 BbINOSIHEHUSI Tpebyemoro AeincTBust no B3ATUIO 06bekTa. O6GbIMHO TOYHOE MO3MLUMOHMPOBaHME obe-
CNneynBaloT C NMOMOLLBI0 YTOUHEHWS MOJIOXEHWS MaHUMYNATOpPa HA OCHOBAHUM [laHHbIX CEHCOPHON 06paTHO CBA3W, Ha-
npumMep, oT Buaeocuctembl. Ha pucyHke C.3 wecTb mogyneii npusogoB (A3 8), CBA3aHHbIX C CEHCOPHbIMM MOZYNSMY,
npefHa3HavyeHbl 4518 BbIMOJIHEHUS OENCTBMS MO B3STMHO OObekTa. [penmyLlecTBO NPUMEHEHMS MOZAY/BHOTO noaxoga
3aKN0YaeTca B TOM, YTO MOZY/W, CBA3AHHbIE C MAHUMYNALUAMU, MOTYT ObITb SIErKO YCTAHOB/IEHbI HAa CYLLECTBYIOLLYIO
MOGW/IbHYO NAaTdopPMy M MPU 3TOM MUCMOJIb30BaTh 06LUME LUMHBI AaHHbIX A1 NOYYEHUS CEHCOPHOI MHGopMaLmn co-
BMECTHO C APYrMMI MOZY/ISIMUA B 3aLLMLLEHHOM PEXMME, a TakkKe UCMO0/b30BaTb UCTOUHMK NUTaHus (P), BblMMCUTENBHbI
MOZY/b C NporpaMMHbIiM 06ecnedeHnem (CS) 1 ceHcopHble Mogynm (SE—S3), yxe nmerLmecs Ha MobuabHol niatgop-
Me. Takum 06pa3oMm, AOCTOMHCTBOM MPUMEHEHUs MOAY/IbHOrO Noaxoda B AaHHOM npumepe poboTa Ha 6a3e MOGWULHON
nnatopmbl SBASETCS TO, YTO NH060e noBegeHne M nbast PYHKLMOHA/IbHOCTb MOryT 6biTb 06ecneyeHbl Npyu UCMNob30-
BaHUM MOAXOASALLEN KOMOMHAUMM MOAYNEeR, a KOHCTPYKUMS MHTEPECHBIX CoeanHEHUIA obecneymBaeT yao6HbIA cnocob
NOAK/THOYEHNS] HOBbIX MOAY/EN, YTO CO34aeT BO3MOXHOCTb YHUBEPCA/ILHOTO MPUCNOCOG/IEHNST KOHCTPYKLMX poboTa nog,
pasHble NPUMEHEHUSI.
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a) Moaynu c annapaTtHbIMK CpeAcTBamm b) Mprmep BHeLHero Buaa
MOGW/IBHOTO MaHuMynATopa

PucyHok C.3 — lMpumep nocTpoeHns MobuILHOro MaHunynsatopa, nnct 1
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[na cozpaHns MOBWIBHOTO MaHWMNynATopa NPorpaMMHbIE MoZynu, oGecneunBarolime MaHuMnyMpoBaHNE OObek-
Tamu, gobaBsieHbl K MPOrpaMMHbIM MOAY/SIM CEPBUCHOTO poboTa-pasHocumka. B yacTHOCTM, pelueHue npo6iem 3ailu-
LLIeHHOCTW, 6e30MacHOCTV U CBSI3aHHOW C 3alUMLLEHHOCTLH 6€e30MacHOCTN AO/MKHO ObiTb rapaHTMPOBAHO MpW ynpas/e-
HUY MaHUMYNSTOPOM M MOBW/IbHOM M1aThopMoid, a MOAY b YNpaBeHUs AO/MKEH NPOBEPSATL Y UCMOJIb30BaTh AAHHbIE OT
CEHCOpPHbIX Moayseli ABYMEPHOW n/unm nHpakpacHoin kamepbl Nof CTPOrvM yrnpaBsfieHnemM Moay/ns obecrneyeHuns 6es-
onacHocTW. KoHeuHo, MoZy/b ynpaBieHUsi MaHWUMNyISTOPOM [JO/DKEH MOyYaTb NPOCTPAHCTBEHHOE PACMOOXEHWE Lene-
BOr0 06bEKTa OT CEHCOPHOro MoAy/is Kamepbl U BbipabaTbiBaTb TPAEKTOPUIO, HEOOXOAMMYHO AN AOCTUMXKEHMS 3a[aHHOTO
NMPOCTPAHCTBEHHOIO PAaCMO/IOKEHNS C UCNO/b30BaHNEM MOAY/A KMHEMATVKA. Mofy/b KOOpAMHaLUMW LApHUPOB A0/DKEH
nosyyarts COOPMUPOBaHHYIO TPAEKTOPUIO U NOCbINAaTh PACCTOSIHME M HanpaB/ieEHNE NepeMELLEHUST MOAYSIM YNpaBeHUs
LIapHMpamMu, KOTopble YNpaBAsoT KakabiM NPMBOAOM HaZ/1exalluyM 06pa3om. B 4acTHOCTW, MOAY/Ib CUHXPOHHOTO ynpas-
NEeHNs [O/MKEH UCMO/Mb30BaTb CUHXPOHM3ALMIO LWAPHMPOB, PaCCUMTaHHYI0 B MOAY/le KOOpAMHALMMW LUapHMPOB.

Mo6wubHble 06CyXUBatoLMe pPo6OThbl NpefHa3HayeHbl A5 MEPEMELLEHNS B AOMALUHEN WM NyGIMYHON OKpy-
XaroLeli cpefie € Uefbio BbINOIHEHNS pa3HO06pasHbIX 3a4a4y no 06C/yXMBaHWI0 WM B3anMOAeNCcTBMo ¢ nogbmu. Mpn
B3aMMOAENCTBUN C MOAbMU [O/MKEH ObITb MCMONb30BaH €CTECTBEHHbIN MHTepheiic, No3BosALWMI HenpodeccmoHaiam
MCnosb30BaTb PO60OTOB eCTECTBEHHbLIM 06pa3oM. Mpy 3TOM Po6OTbI AO/MKHBLI M36eratb CTONIKHOBEHMWI CO CTauMOHapHbIMM
N ABVXYLLMMUCS NPEnAaTCTBUSIMU, CBA3aHHBbIMU C 6@30MacHOCTLI0. YTo6bI peasim3oBaTth 3aaHHOe Ye/T0BEKOM MOBEAEHME,
o6cnyXmBaroLWMiA poboT A0/KEH ObITb CMOCO6EH BOCMPUHMMATL KOMaHAbl Uan MHopMauuio, NoCTynarLme oT YesioBeka
yepes3 KOHKpeTHbIe MO/b30BaTe/IbCkme MHTEePMeChbl, Takne Kak rpadmyeckme nHTepdpencel, peyeBble NHTEPQIENCHI 1 Xe-
CTOBble MHTepgieiickbl. Takum 06pa3om, YToObl pacluMpuTb 061acTb NPUMEHEHNS POGOTa-Pa3HOCUMKA C UCMNO/Ib30BAHNEM
MoAyNs Mo6ubHON nnatchopMbl M MOAYNA MaHUMYNSATOpa, HEOHXOAMMO HaMye MOAYs B3aUMOAEACTBUS MeXay Yeso-
BEKOM W pob0OTOM, 06ecneymBatoLLero:

- peyeBOe B3aMMOENCTBUIE;

- XEeCTOBOE B3aUMOAENCTBUE;

- B3aMMOAEINCTBME C NUCNOMb30BaHNEM CEHCOPHOTO 3KpaHa.

Ha pucyHke 4 nokasaHbl ABa AaTuvka, npegHasHavyeHHble A1 NOYYEHNS UHCTPYKUMIA OT yenoseka. epBbiM ABNS-
eTcs MOZly/lb CEHCOPHOTO 3kpaHa (S4), obecneunBaroLLmii rpadmueckuii MHTepdpelic, ¢ NOMOLLbI0 KOTOPOTO MO/1b30BaTE/ b
MOXET HEMOCPEACTBEHHO M HEABYCMbIC/IEHHO BblaBaTb KOMaHAbl po60Ty. BTOpbIM SBASETCS CEHCOPHBIA MOAY/ b MUKPO-
ooHa (S5), obecneumBaroLLMii peyeBoil NHTepdheinc, ¢ NOMOLBLI KOTOPOro Mosib3oBaTte/lb MOXET BblgaBaTb F0/10COBbIE
KOMaHAbl B eCTECTBEHHOI pa3roBOPHOW MaHepe. Bce faTuvky MOryT COBMECTHO MCMOb30BaTh OAWH Y TOT Xe UCTOYHUK
nutanus (P) 1 ogHn 1 Te xe Bblunuc/mTesibHble Mogynu (CS), a Takke ucxofHble ceHcopHble Moaynu (S2—S3), nokasaH-
Hble Ha pucyHke C.3 Ans MOOGWLHOTO MaHunynsTopa. JonosHWTe bHbIE MPOrpaMMHbIE MOAYN A1 B3aMMOAENCTBUS
MeXxay 4enoBekomMm n p060TOM A0/KHbI BKAOYaTb MOAY/1b pacno3HaBaHUA pedn ONnA pasHbiX A3bIKOB, MOAY/lb CUHTE3a
peur, MoZy/ib B3anMOLENCTBUSA, YNPaBsSOLLMA CEHCOPHBIM 3KPaHOM, M CEHCOPHbIE MOAY/N [BYMEPHOW U MHDPaKpacHo
Kamep 4/ onpefeneHnst NPOCTPaHCTBEHHOIO PacnosioKeHUss 06bLEKTOB 1 Nogei. B yacTHOCTU, HEO6XOAMMO OTMETUTD,
4YTO MOAY/b B3aMMOLEWCTBUS, YNPaBIAOLLMIA CEHCOPHbIM 3KPaHOM, CBA3aH C MoAy/ieM 06ecneyeHns 3alimLeHHOCTH ois
TOro, 4To6bl NpefoTBpaLLaTh AOCTYN HEABTOPU30BaHHbIX /1ML, K YNpaBieHNio poboToM.

PucyHok C.4 — lMocTpoeHne MobubHOro o6cnyxmnsatrowero poéota, mMct 1
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C.3 Mofly/ibHoe MOCTPOEHME SK30CKENIETOB

P0o6OTbI AN OKa3aHWs (OU3NYECKol NOMOLLYM NpefHa3HaueHbl 471 OkasaHus NOMOLLM MO/b30BaTessIM MNP BbIMoI-
HEHMN HEOOXOAMMbIX ABUraTeNbHbIX 3afa4 3a cyeT f06aB/IeHNS 1 YBEIMYEHNS WX JINYHBIX BO3MOXHOCTeR. C ToukM 3pe-
HUSI MOAY/IbHOCTM aKLEHT MOXET ObITb cAeflaH Ha MCMOo/Ib30BaHUM B3aMMO3aMEHSIEMbIX MOAY/IEN, KOTOpblE MOAXOAAT K
nHTepdpeiicam ¢ OTAe/bHbIMM CycTaBaMi YesioBeka U 06ecneymBatoT NpUIoKeHWe BHELLHE nomMoratolleli aHeprum ans
NoALEPXKKM ABWKEHWI yenoBeka. Ha pucyHke C.5 npefcTaB/ieHbl HEKOTOPbIE MPUMEPbI HOCUMbIX POBOTOB A1 OKa3aHUs
on3nMyecKoli NOMOLLM UM 3K30CKENETOB.

PucyHok C.5 — Po60Tbl N0 NEepCOHaNIbHOMY YXOfy, UCMO/Ib3yeMble 71t OKa3aHWsi (hM3NYECKOoil NoMoLLy
(cneBa HanpaBo: 6eApo, HUXKHSISE YacTb Te/la, HUXKHSIS YacTb Tesia N/IHC MeYn, NosHbIli 3K30CKENET)

Hocumble aK30cKeneTbl MOryT 6bITb UCMOMb30BaHbl 418 NOAAEPXKN Pa3HOO6Pa3HbIX ABUraTe/bHbIX 3ada4 YesioBe-
Ka, TakMX Kak nofaepxaHve ycToNuMBOCTY NpK CTOSIHUKM, dou3ndeckasi NoAAepKKa Npy BCTaBaHUM U3 CUASYErO MOJIOKEHUs]
WM NpucefaHn 13 CTOSIUENO MOJIOKEHUs, NMpK XoAbGe 1 NoAbeme Wn crycke Mo nectHuue. Mogo6Hble HOCUMbIE 3K30-
CKE/EeTbI TakKe MOTyT ObITb UCMO/Ib30BaHbI /1 BOCCTAHAB/IMBAIOLLMX YPaKHEHWI, a pasHble padoune pexumbl MoryT
ObITb OMNKMCaHbl B BiAe Habopa AeiCTBuUi, Kak NnokasaHo Ha pucyHke C.6.

Mopnepxka 1. YaepxaHve paBHOBeECUs
Jarunkm Momolps 1: O6ecneveHne 30 % noanep- MpuBoAbl

LLaPHMPOB XVIBAIOLLIETO YCUNSA LLIAPHIPOB
Momowups 2: ObecneyeHre afanTUBHOIO
NOAAEPKVBAIOLLETO YCUns

PucyHok C.6 — Paboune geiicTBMS HOCUMbIX 3K30CKeN1eToB

[JaHHble feiicTBUA MOryT ObiTb peasin3oBaHbl C NOMOLLLID NPYMEHEHWST MOZAY/IbHOTO MOAXOAA K YNpaB/IeHWIO Xe-
natenbHbIMU ABWKEHUAMU OTAENbHOrO cycTaBa 4esioBeka. Ha pucyHke C.7 nokasaH O6LUMIA NOAXOA K UCMOMb30BAHUIO
MOAY/IbHOTO MPUHLUMNA NPOEKTUPOBaHMS NMPUIOXKEHUST DU3MYECKOTO BOCCTaHAB/IMBAOLLEr0/NOMOratoLLEro YCUINa K oT-
[eNbHOMY CyCTaBy C MCNO/Ib30BAHNEM CEHCOPHbIX MOJy/ei, N3MepPSIIOLWUX ABMKEHUS YE/TOBEKA, BK/KOYAA Takme AaTumkm,
KaK MHepuMasibHble M3MepuTenbHble ycTpoiicTea (MWY), faTtumkn ycunusa n yrna nosopoTa cycTaea, A/1a onpeaeneHust
XENaeMoro [BMKEHNS1 CycTaBa B Ka4eCTBE BXOAHbIX NapamMeTpoB Npu onpeaeneHnn nHdopmauum anst ynpasneHus asu-
ratesieMm, obecrneyvBaloLLM HEOOXOAMMbIV Bpallatownini MOMEHT B LWapHUpe. Bonpockl 6e30nacHOCTA, PacCMOTPEHHbIE
B pasgene 5, AO/MKHbI OblTb YUTEHbI, YTOObl YCTAHOBUTL MPUHSATLIE MPU NPOEKTUPOBaHUM Ge30MacHble OrpaHUYeHns Ha
yI/bl NOBOPOTA LUAPHMPA C MOMOLLBI0 MHTEPENCHBIX NPOTOKOM0B MoAyns po6oTa. HeobXxoauMo OTMETUTb, YTO AN1S 06-
JIErTYeHns NOHMMaHUS 3[€eCb ONyLeHbl HEKOTOPble MPO6iEMbI, HanpUMep, AETaNN, Kacalowmecss UCTOYHMKA MUTaHWSE U
3aLUMLLEHHOCTM AaHHbIX O ABMKEHUSAX Ye/IOBEKa, a Takke BOMPOCHI, CBA3AHHbIE C OKPYXatoLell cpeaoil.

55



MOCT P 60.2.0.1—2022

CyCTaB HoCUTENs SK30CKeneTa WHTepdelic mexay 3K30CKe/IeTOM 1 Ye/IOBEKOM

I/P — Bxog; O/P — BbIxog;, E — BHewHAs cpepa; P — nuTaHne; M — mexaHuka; D — gaHHble;
Sc — 3awumueHHocTb; Sf— 6e3onacHocTb

PucyHok C.7 — Cxema ynpasfieHs OTAE/bHbIM LIapHNUPOM 3K30CKeneTa

MofoGHasi MofynbHasi CTPYKTypa MOXeT 6biTb paspaboTaHa U 1Sl ApYruX CyCTaBOB HWKHelW YacTv Tena. [aHHble
MOACUCTEMbI YPOBHS CYyCTaBOB, 06beANHEHHbIE B HaANEXalMM 06pa3oM CKOH(MIYPUPOBAHHbIE KOHCTPYKLMM, NO3BONAT
peann3oBaTb TPeByeMblii HOCKMbIA 3K30CKENET, YNPaB/SIOWMA CycTaBamMm YesioBeka /151 06ecneyeHnsi NoaaepKKM xe-
/TaeMoro ABWKeHusl. B kauecTBe npumepa Ha pucyHke C.8 nokasaHo, Kak LuapHupbl 6epa, KosieHa W LMKOMOTKU 06enx
HOT [O/MKHbI BblTb COeAMHEHbI C MOMOLLbIO LLECTU KOMMIEKTOB AATUMKOB M MPUBOLOB [151 CO3aHNs LIECTUCTENEHHOMO
HOCMMOrO 3K30CKeneTa /15 NOAAEPXKW ABWXEHUI YeNnoBeKa, TakvX Kak LuaraHue B caruTTasibHOW NiocKOCTM, C UCMOoSb-
30BaHWEM JIMHEWHOI Anarpammsbl, rae M— YUC/o AATUYMKOB, MCMOJ/Ib30BaHHbIX B LUapHMpax 6eapa, KomeHa 1 LKOOTKY,
T — YMC/I0 MCMOJIb30BAHHBIX BbIMUCIIUTE/bHBIX MOZYJ/IEN C NPOrPaMMHbIM 0GECTIEUEHNEM, P — YMC/IO UCTOYHUKOB MUTA-
HVISI, UCMO/Ib30BaHHbIX BO BCEM 3K30CKE/eTe.
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09 ho

1— BHewWHAs cpefa; 2 — MexaHuka; 3 — AaHHble; 4 — nuTaHune; 5 — 3almnueHHocTb; 6 — 6e30nNacHoCTb;
7 — paTyvku WwapHupoB 6egpa, KosieHa v LWMKONOTKY; 8 — npuBoAbl WapHUpoB 6eapa, KosmeHa U WHUKONOTKN

PucyHok C.8 — LlecTcTeneHHoM aK30cKkeneT A4/is NOAAEPXKI ABUTaTeNbHbIX 3aa4, Takux Kak xoabba
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MpunoxeHve D
(cnpaBo4YHOE)

PyKoBOACTBO MO MCMbITaHUAM MoAyJsieil po6oToB

D.1 O6Lwme nonoxeHus

W3roToBuTENM MOZAysel po60TOB [0/MKHbI MPOBECTU WCMLITAHUS XapakTePUCTUK, 6Ge30MacHOCTU U 3alUULLEHHOCTH
mMogaysieli 1, ecn HeoGXoAyMO, NMPeAoCTaBUTb [OCTATOYHbIE [0KA3aTENbCTBA, MOJyYEHHbIE C MOMOLLbI0 HaA/IeXallm
06pa3oM pa3paboTaHHbIX METOAOB UCMbITaHUs!, MOATBEPXKAAIOLLME, UTO NX MOAYN NOAXOAAT A1t NCMNOSIb30BaHUSA MO Ha-
3HAYEeHUIO.

MpumeuyaHue — [loNrocpouHoli Lenbo SBMsSieTcs pa3paboTka METOAOB VCMbITaHUI A5 Moayneli cepBUCHbIX
pO6OTOB 1 VX BK/IKOUEHWE B NOC/EAYIOLLME U3AAHNS HACTOSILLETO CTaHAapTa.

[aHHoe npuioxeHne Npru3BaHO MOMOYb B pa3paboTke MeTOAO0B MCMbITaHWA Mopgyneit poboToB, npeasaras 063op
METOZO0B MCMbITaHWUI, KOTOpPble AO/MKHbI OblITb PACCMOTPEHbI U3rOTOBUTENAMU MOZYy/El Ha NpeaMET NpPoBeAeHUst UCMbl-
TaHWin mopyneli Ha COOTBETCTBME OGLUMM MPUHLUMNAM MOAY/IbHOTO MOCTPOEHMUSI CEPBUCHbLIX POBOTOB, YCTAHOB/IEHHbLIM
B HacTosiLleM cTaHgapTe. [Mpy 3TOM M3roTOBUTENIN AO/MKHbI BbINO/IHUTL NPOLECCHI BanMaauum 1 Bepudmkaumm CBOUX
mopaynei.

D.2 OnpegeneHvie HEO6XOANMbIX UCTMbITaHW

MeToapb! MUCMbITaHUA OO/MKHbI ObITb pa3paboTaHbl M3rOTOBUTENSIMU MOAYy/En poboToB, YTOGLI OLEeHWUTL Gesonac-
HOCTb, 3alUMLIEHHOCTb U pabouve XxapaKTepUCTVKM Ha COOTBETCTBUE MpUHLMNAM MOAY/IbHOrO MOCTPOEHWUS CEPBUCHBIX
po6OTOB, YCTAHOB/EHHbIM B pasgesnie 4, 1 PyKOBOACTBaM MO 06ecneyeHno 6e30MacHOCTV U 3alyULLEeHHOCTI, NpeacTaB-
NeHHbIM B pasgene 5. McnbitaHns 6e30nacHOCTY U 3alMLLEHHOCT MoAyei A0/MKHbI ObITb MOArOTOB/IEHbI C YYETOM MAEH-
TMHMUMPYEMBIX ONACHOCTEN WX MPOrHO3MPYEMbIX OMAaCHOCTE B COOTBETCTBMM C MCMO/b30BaHUEM MoAysieli No Ha3Ha-
YeHW0. HeyuTeHHbIE ONacHOCTU MOTyT BbITb PACCMOTPEHbI M JOKYMEHTMPOBaHbI B NpoLecce aHanm3a pucka. CtaHgapTbl
6e30nacHOCTY NS CePBUCHbIX POBOTOB, NPUMEHSIEMbIX A1 PELLEHNS pasHbIX NPUKNaAHbIX 3ada4, MOryT yCTaHaBnBaTb
TpeboBaHMs 1 ONpeaensTb 3aWnTHbIe Mepbl, KOTOPbIE MOTYT NPUBECTU K CHMKEHMWIO p1UCKa A0 NPUEMIEMOro YPOBHS A1s
KOHKPETHbIX OMacHbIX CUTyauuidi (Hanpumep, onpeaenstb 6e3onacHble OrpaHnyeHns). SKcnyaTauuoHHbIE U dYHKLUMO-
HaslbHblE UCMbITAHUS c/iedyeT BbIMOHATL C y4eTOM TpeboBaHWiA pa3aenos 6 u 7.

B KoMniekc ncnbiTaHWini MoryT BXOUTb, HO HE OFrPaHNYMBATLCA UMM, CReayHoLMe UCTbITaHUs], YacTb KOTOPbIX Npea-
cTaBneHa B D.3:

- UCMbITAHMSA MeXaHN4Yecko 6e30nacHoCTH;

- WCNbITAHUSA MEXaHNYEeCKMNX XapaKTePUCTUK;

- WCMNbITAHUSA 3/1EKTPUYECKOI 6e30MacHOCTU 1 3/1IEKTPOMArHUTHON coBmecTmoctn (SMC);

- UCMbITAHUS 3NIEKTPUYECKMX W SNIEKTPOMArHUTHBIX XapaKTepUCTVK;

- UCMbITAHUS1 MPOrpaMMHOro obecneyeHuns, CBA3aHHOro ¢ 6e30MacHOCTbIO;

- MCNbITAHUS 3aLLMLLIEHHOCTH;

- KAMMaTUYecKne UCMbITaHUS,

- MCMbITAHWSA BUONOrMUYECKON N XUMNYECKON 6e30NacHOCTH;

- MCNbITAHUSA MHTEponepabenbHOCTH;

- UCMbITAHUST B3aMMO3aMEHSAEMOCTH;

- UCMbITAHUSI HA COOTBETCTBUE TPEOOBAHUSIM 3PrOHOMMUKIN N TEXHUYECKOW 3CTETUKU;

- UCMbITaHNsi 6€30MacHOCTY 1 XapaKTEPUCTHK NPOrpamMMHOro 06ecrneyeHns NCKYCCTBEHHOTO MHTEIeKTa.

D.3 VcnbITaHMs HA COOTBETCTBME TPEBOBaHMAM 6e30MacHOCTM Y 3aLLMLLEHHOCTM

D.3.1 O6LUme NoNoXeHWs

Be3onacHocTb SIBMISETCA CYLECTBEHHbIM TPEGOBAHMEM K MOAY/O B CBSI3@HHbIX C 6€30MacHOCTLH NPUKNaAHbIX 3a-
pavax. Heobxogymo obecneuntb noaTBepxaeHre 3hdekTMBHOCTM Mep Mo 3awuTe nosib3oBaTesieli 0T onacHocTel, uc-
TOYHUKOM KOTOPbIX SIBMISIETCH AaHHbIA MOAY/b. XapakTepucTUku 6e30MacHOCT MOoAyNs LOMKHbl ObiTb OnpefeneHbl ¢
MOMOLLbI0 aHann3a pucka. VcnbiTaHusa 6e30nacHOCTN MOAYNA AO/MKHbI BbITb pa3paboTaHbl B COOTBETCTBUM C AaHHbIMW,
MCMO/Ib3yEMbIMI B MPOLLECCE OLEHKM pucka. Himke npuBeAeHbl PyKOBOACTBO U MPUMEpPDI, NMpefHa3Ha4yeHHble A8 oKasa-
HMS1 MOMOLLM MpU pa3paboTke McnbiTaHuii 6e30nacHOCT MOZY/ER CepPBUCHBLIX POGOTOB.

D.3.2 VcnbITaHnsa Ha MexaHn4yeckyto 6e30MnacHOCTb

TexHnyeckne TpeboBaHNS K MEXAHNYECKMM XapakKTepUCTKaM MOZy/s, TakuM Kak qoopma, BEC, MakCUMasibHast Ha-
rpy3Ka, LEHTP TSHKECTU W T. f., AB/SAKTCA BaXHbIMW (DAaKTOpamMu A5 U3rOTOBUTENIEN NPy PacCMOTPEHNM MEXaHUYeCKol
6e30nacHOCTU. B HECKOMBbKMX CTaHdapTax onpeesieHbl MeTofbl UCTbITaHUI Ha MeXaHU4eckyto 6e30nacHOCTb, HanpumMep
B MOCT ISO 12100 n OCT P 60.2.2.1 ncnonb3oBaHa OLEHKa pucka Asisi NOCTPOEHUSI UCMbITAHUIA HA COOTBETCTBUE Tpe-
60BaHMsIM 6e3onacHocTu. B [24] onpeneneH MeTof UCMbITaHUSA OLHOOCHO AethopMUPOBaHHbIX 06Pa3L0B C YPaBIEHNEM
Aedopmaumeii Npy NOCTOSHHON amnAuTyae, NOCTOSIHHOM Temnepatype M (OUKCMPOBaHHbIX KoadhdhmumeHTax gedopma-
uvn AN onpefeneHns YCTaI0CTHBIX XapaKTePUCTUK.
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D.3.3 VcnblTaHMA Ha 3NeKTPUYECKY0 6E30MacHOCTb U 3/1IEKTPOMArHUTHY0 COBMECTUMOCTb

Tok, HanpsbkeHue, AJIHa MyTU TOKa yTeukn Mexzy NPOBOAHWKaMMW, SHEeprus M3fyyaembix BOMH W T. 4. ABNSIOTCA
06LLEeNPUHATLIMU U3MEPSIEMbIMI MapaMeTpamMu Mnpy oNpeaenieHnn 3MeKTPUYecKol 6es3onacHocTM Mopyneii. Heobxoaw-
Mble KpUTEPUM YCTaHOB/IEHbI B CTaHAapTax MNo 3/eKTpuyeckoin 6esonacHoctn n OMC. Hanpumep, B TOCT P M3K 60990
onpefeneHbl MeToabl M3MepeHns Toka, a B komnsiekce ctaHgaptoB FOCT IEC 61000 paccmoTpeHbl BONpPOChI, CBSA3aHHbIE
c SMC.

D.3.4 cnbiTaHnsA NnporpaMMHOro obecrneyeHusi, CBA3aHHOro ¢ 6e30NacHOCTbIO

B NOCT P UICO/M3K 12207 n TOCT P 57193 onpefesneHbl NPOLECChl XMW3HEHHOTO LKA A4S pa3paboTku npo-
rpaMMHOro obecneyeHus. na Toro 4Tobbl COOTBETCTBOBATL HEOOGXOAVMbLIM YPOBHSAIM 3(PHEKTUBHOCTU 3aLUWThl, CBSA3aH-
HbIM C 6€30MacHOCTbI0, TeCTbl MPOrpamMmMHOro obecneyeHnst BK/IOYAKT TeCTbl Ha OCHOBe cneuudivkaumii (Hanpumep,
pacnpefeneHvie sKkBUBaSIEHTHOCTH, KNacCUmKaLMOHHOE iepeBO, aHaIn3 rPaHNYHbIX 3HAYEHNIT), TECTbI HA OCHOBE CTPYK-
Typbl (HanpMmep, TeCcTMpOBaHWE ONepaTopoB, TECTMPOBaHWE BETBENW, TECTUPOBaHWE PeLUeHWii) 1 TeCTbl Ha OCHOBE OrbITa
(Hanpumep, nouck owmb0okK). B /257 onpenenexbl KOHLENUMs, npoLece, AOKYMEHTUPOBaHME M METOAbl TECTUPOBaHMA NPo-
rpaMMHOro o6ecneyveHust.

D.3.5 VcnbiTaHUA 3aWmueHHoCTH

B [26] onpepgeneHbl MexaHU3Mbl (PU3NYECKOW 3alUMLEHHOCTM. [OMMMO (hm3nyeckoin KoHdmrypauum, B FOCT
P NCO/M3K 27001 n TOCT P MCO/M3K 27002 onpeaeneHbl TpeGoBaHMS K ynpaB/ieHUO 3allMLEHHOCTbLIO, a Tak-
X€ HOpMbl W NpaBwia ynpaBfieHus 3alUMLEHHOCTbIO B KubepnpocTpaHcTBe (cm. [19]). B cepun ctangaptos FOCT
P NCO/M3K 15408 ycTaHOBNEHbI KPUTEPUI OLIEHKM 3aLUMLLEHHOCTY MHDOPMALIMOHHBIX TEXHO/OMUIA, a B CEpUMU CTaHAap-
ToB FOCT ISO/IEC 19896-1 onpepaeneHbl Tpe6oBaHNA K KOMNETEHTHOCTU TECTUPOBLLMKOB 1 3KCNEPTOB MO OLEHKE.

D.3.6 cnbiTaHNSA 6MONOrMYECKON U XMMNYECKON 6e30MacHOCTU

B NOCT MCO 14123-1 ycTaHOBMEHbI MPUHLMNGI YpaBeHNs pUCKaMn A/1s1 340POBbs OT OMacHbIX BELLECTB, W3-
nyyaembix MawmHamu. B cepun ctangaptoB FOCT ISO 10993 npefcraBneHbl METOAbI OLEHKM GMOCOBMECTMMOCTU 471
onpefeneHns cCoOOTBETCTBUA TpeboBaHUAM BUONOTMYECKOM U XMMUYECKO 6e30nacHOCTY.

D.4 VcnblTaHUA Ha COOTBETCTBME XapaKTepucTmkam

D.4.1 O6wwe NoNoXeHns

Paboune xapaKkTepucTKM MOAy st AO/MKHbI BbiTb U3MEPEHbI U UCMbITaHbl AN NOATBEPXKAEHUS TOrO, YTO MOAY/b
COOTBETCTBYET NPOEKTHLIM TPEOOBaHMAM. XOTS 6O/BLUMHCTBO NapaMeTpoB U3MEPSIOT U3IOTOBUTENN, COOTBETCTBUE Tpe-
6oBaHusam FOCT ISO/IEC 17025 Taike A0/MKHO 6biTb PACCMOTPEHO.

D.4.2 VicnbITaHUA MeXaHU4YeCKUX XapaKTepucTumk

M3roToBuTeNIM JOMKHbI YKa3aTb HECKO/IbKO NapameTpoB, OnpefenisioyX MeXaHNYeckne XxapakTepucTukm MOAyS.
Hanpumep, Takme MexaHnyeckne nepemMeHHble, Kak Macca, CKOpoCTb, ycunve, fasneHve uT. [. KOHCTPYKUMOHHas npou-
HOCTb SBMISIETCA OAHOW M3 BaXKHbIX XapakTepucTUK MOAy/s, KOTopas OrpaHnyMBaeT ero aKcrsjyaTalMoHHble KavecTsa.
Ee Bcerga cnegyeTt paccmartpuBath A/19 BCEX NPUMEHUMbIX CUTyaumii, OCOBEHHO NpW NocnefoBaTeslbHOM COeAMHEHUM
mogaynei. O6LmiA aKCnyaTaunMoHHbI nokasaTeslb UM NPOYHOCTb OrpaHnyeH caMbiMy CiabbiMU MecTamm U MoayisiMu
B TakOM COeAMHeHMW. B mallMHOCTpOeHMM Heo6XO0AMMO MPOoaHasIM3MpoBaTb YCUMS U MOMEHTbI, BO3AENCTBYHOLLME Ha
MOAy/ b MO TPEM KOOPAMHATHBIM OCAM, MPU 3TOM MaKCUMaUlbHble HanpPsHKEHUs B MPUHLMNE He AO0/MKHbI MPEeBbIlAaTh orpa-
HUYeHVss MaTepuana. M3rotoBuTeNb A0/MKEH NPOAEMOHCTPUPOBATL CBOMM 3aKa3uMkaM MexaHuyeckue XapaKTepucTUKu
NPUMEHEHHOro MaTepuasia C MOMOLLBIO AaHHbIX UCTIbITAHWUI SKCM/TyaTalMOHHbIX KAYeCTB U OLEHWUTL OOLLYIO MPOYHOCTL B
COELMHEHUAX UX MOAYNA B PasHbIX CUTyaUMUsIX.

UTo KacaeTcsi CTPYKTYPHbIX CBOWCTB, TO pasHble YCM0BUS NPUIOKEHUS CU/T U MOMEHTOB MOTYT 6biTb NPOCUMTaHbI
3apaHee B COOTBETCTBMU C BO3MOXHbIMW MPUMEHEHUAMU WM CUTyaumamn. Hanpumep, 1cnonb3yeTcs v Mogyfb nog
CTaTUYECKUMMN WN AVHAMUYECKMMU Harpy3kamu. B mpouecce UCrbITaHuili MOryT 6biTb onpeaesneHbl:

- CWbl N MOMEHTI, AelicTBYtoLWMe Mo 1—3 ocam (N0 OTAENBHOCTY WK B UX KOMOUHALMW);

- cTaTMyeckve cuibl U MOMEHTI;

- AMHaMu4ecKme Cubl M MOMEHTbI, BKIOYAS YAapHble, Nepuoguyeckme 1 cnydaliHble BO34eACTBUS.

WcnbiTaHus cnepfyet BbINOHATL C MOMOLLbIO Ka/IMOPOBAHHBIX JMHAMOMETPOB MNPY OLEHKE YCUINI N KasIMbpoBaH-
HbIX JaTYMKOB KPYTALLEro MOMEHTA MPU OLEHKE KPYTALUMX MOMEHTOB. V3roToBUTENN LOMKHbLI NPefoCcTaBUTb CBOUM 3a-
Ka3umkaMm 4OCTaTOYHble [OKa3aTe/IbCTBa COOTBETCTBUSA XapakTepuCTVK NpeabsaBiseMbIiM TPe6oBaHUAM.

D.4.3 VicnbiTaHUA 3/1EKTPUYECKUX U 3NEKTPOMAarHUTHbIX XapaKTepucTuK

DneKTpuyeckne ¥ 3N1eKTPOMarHUTHble MOAYNW, Hanpumep, akkyMynsaTopHas GaTtapesi, AaT4MKU OCBELLEHHOCTU U
pacctosHus, 6ecnpoBofHas CBs3b, pPeann3yoT CBOM (DYHKLMM C TaKUMK XapakTepuCcTUKaMm, Kak eMKOCTb, TOK, Hanpsxe-
HUe, YacToTa, MHTEHCUBHOCTb U T. . DNEKTPUYECKMe 1 3/1eKTPOMarH1THble napameTpbl onpeaensioT pabouve xapakre-
pUCTUKM MOAYNS.

Mogy b akkyMynATOpHOW 6aTtapen SiBMsSeTCH NCTOUHWMKOM MUTaHWUS CEPBUCHOTO poboTa, 1 ero eMKOCTb CYLLEeCTBEH-
HO B/USIET Ha pabodee BpeMs noggepxunsaembix yHkumii. FTOCT P MOK 60086-1 obecneunBaeT cTaHAapTM3aLmio Xa-
pakTepucTUK NePBUYHbLIX GaTapeli.

YacToTa ¥ UHTEHCUBHOCTb AETEKTVPYIOLLErO M3lyyaTens BAMSIOT Ha paspeLleHrie 1 4yBCTBUTEIbHOCTb CEHCOPHOro
moayns. B [27] onpegeneHbl kannbpoBka v atTecTaumst A4aTYMkoB C NMOMOLLBI pasHbix MeTogoB. Obue TpeGoBaHUA K
KOHCTPYKLMM GECKOHTAKTHbIX 3/1EKTPOYYBCTBUTE/bHbIX AaTynkoB ycTaHoBneHsl B FTOCT IEC 61496-1.
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YpoBeHb curHana Mogyns 6ecnpoBOAHOW CBS3M onpefenseT kayecTBO CBA3W. MexgyHapofHble cTaHfapTbl Mo
MHDOPMALMOHHBIM U KOMMYHUKALMOHHBIM TEXHOMOrMsAM paspabatbiBaeT COBMECTHbIN TexHuyeckuid kommuteT CTK 1
NCO/M3K (ISO/IEC JTC 1).

D.4.4 VicnbiTaHUsi XapakTepuUCcTUK NPOrpaMMHOro o6ecrneyeHnst UCKYCCTBEHHOIO MHTeNeKTa

Pabouve xapakTepucTuku 06bIYHOrO MPOrPaMMHOTO O6ecrneyveHns ONpeaensoT N0 OKOHYaHWU KOAMPOBAaHWSA, HO
pabouvie XapaKTePUCTUKM WUCKYCCTBEHHOrO MHTennekta (VW) moryT 3BOMIOLMOHMPOBATL C HaKoMIeHWeM faHHbIX. Ecin
mMoZynb obnagaet cBoiicTBaMn U, TO M3roToBUTENSAM MOXET NOTPeb0BaThCA OLEHUBATL €70 NOCTOSHHO, a Takke aHau-
31poBaThb, HAXOAATCA /M €ro paboume XapakTepUCTUKN B COOTBETCTBUM C MPOEKTHbIMU TPeboBaHUAMU, U He CO34aeT ik
OH HenpuemneMbix Npobnem Ana 6e30nacHOCTy.

OfHUM 13 BaXHbIX 3N1eMeHToB W sBnstoTcA AaHHble, U B [28] paccmMoTpeHbl NpyvMepbl MCNob30BaHUs 60MbLUMX
[JaHHbIX 1 CBA3AHHBIX C HUMK TpeboBaHuiAi. CtaHAapTbl B 061act A1 B OCHOBHOM MOKa ellle HaxoAdaTcs B cTaguu pas-
paboTKu.

D.4.5 KnumaTtnyeckme ncnboltaHnsa

YcnoBusi BHeLLHeW cpefbl 0ObIYHO ONMCHIBAKOT CTATUCTUYECKMMU MEPEMEHHBbIMU, TaKMMW Kak TeMnepaTypa, Bhax-
HOCTb, KauecTBO BO3dyxa U T. 4. BHeLWHAs cpefa SBNSeTcA BaXHbIM )akTOpoM A1 (OYHKLMOHAIbHOCTU 1 CPoKa CyX06bl
n3genus, v U3roToBUTENN AOMKHbI NOATBEPAUTL, YTO UX MOAY/IM CNOCOGHBLI paboTaTh B 3a3faHHbIX YCNOBUAX C 3asB/eH-
HbIMW XapaKkTepucTukamu.

B [29] onpegeneHa knaccudmkauma rpynn napamMeTpoB BHELLUHER cpefbl U UX BAWSIHWE Ha W3Lenusl, a B cepuu
ctaHgaptoB MOCT P M3K 60068 onpeaeneHbl MeToAbl UCMbITaHWA, COOTBETCTBYHLME Pa3/IMYHbIM YC/IOBUAM BHELLHEN
cpepl. B [22] ycTaHOB/EHbI CTENEHM 3alLyThI, 06ECNeUBaEMbIe KOpMycammn 3/1EKTPUYECKOro 06opyLoBaHus, A1 onpe-
fenenus IP-koga. Ecnv ycnosBus BHeLUHen cpefbl M3MEHSI0TCS, TO C 3TUMU HOBbIMU YC/IOBUSIMU [0O/DKHBI ObITb CHOBA
npoBefeHbl KIMMaTUYecKne UCMbITaHus.

[ns cokpalleHnst BpeMeHn NpoBeAeHNs KIMMaTUYeCcKnX UCMbITaHNii UCNOMb3YOT METOAbl YCKOPEHHbIX UCTbITaHNIA.
TBepaoTenbHbIi AUcK (SSD) MOXET ObITb NCMO/Ib30BaH Kak OCHOBHOM MOAY b XpaHEeHNs HA)OpMaLyn B CEPBUCHBIX PO60-
Tax. Ecnu B3aTb SSD B kayecTBe npumepa, T0 UCMbITaHUe Ha cTapeHne SSD, 0CHOBaHHOro Ha h1aL-NaMaTh € aNeMeHTa-
M1 HE-W1, MOXeT 6bITb YCKOPEHO C MCMO/Ib30BaHWeM 60siee BbICOKOIM TemnepaTypbl. 10 MMEWMMCS AaHHbIM, UCMblITaHne
Ha COXPaHHOCTb AaHHbIX Npu Temnepatype 66 °C B TeyeHve 96 4acoB 3KBUBa/IEHTHO MCMbITaHUIo npu Temneparype 30 °C
B TEYEeHWe OAHOro rofa.

D.4.6 VcnbiTaHNsi Ha COOTBETCTBUE TPEGOBAHUSAM 3PrOHOMUKN U TEXHUYECKOW 3CTETUKN

CooTBeTCTBME TPEHOBaHWSAM 3PrOHOMUKN N TEXHUYECKOW ICTETUKW, NpensbsBAsemMblM K NO/b30BaTe/IbCKOMY WH-
Tepdpelicy, BAUSET Ha B3aMMOLENCTBME Mexay nonb3oBatensamu v mogaynsmu. K takum B3avMOAeincTBUAM OTHOCHATCH
hm3nyeckmne KOHTaKTbl, BOCNpUSTE MHGOpMaLyK 1 nocneaytolime pewlennsi. KOHCTpyMpoBaHue Moaysneii ¢ yueToM Tpe-
60BaHNii IPrOHOMMUKIN 1 TEXHUYECKOI ICTETUKMN O3HAYaET NPOEKTUPOBaHNE 1 pa3paboTKy Nosib30BaTe/IbCkoro nHTepdeiica
C MCMNOJIb30BAHVEM 3HAHW O NOBEAEHUN, BO3MOXHOCTSAX, OrPaHNYeHnsX 1 Apyrmx XxapakrepmucTikax YenoBeka, KoTopble
MO3BOMSAT 06MErUNTb NCMNOb30BaHMe Moaynein. OueHKy paspaboTaHHOro Nosb30BaTe/IbCKOro MHTepdieiica NPoBOAAT C
MOMOLLbIO MCTbITAHWIA Ha COOTBETCTBME TPebOBaHUAM 3PTOHOMUKN Y TEXHUYECKON 3CTETUKN. C NOMOLLbIO 3TUX UCTIbITaHUIA
MOXHO BbISIBUTb BO3MOXHbIE OLUMOKM UCNOMNb30BaHUA Y OLEHWUTL YA0B/IETBOPEHHOCTb MOJ/Ib30BATESS.

[JeictBus nonb3osatens (MM OTCYTCTBME HEOOGXOAUMbIX AENCTBUIA), KOTOpblE HE COOTBETCTBYIOT OXMAAHWSAM W3-
roToBuTENA MOAYNSA, NPUBOAAT K OLLUMOGOYHOMY MCMOMb30BaHWI0 MoAynis. bonee Toro, owmnbo4yHOe UCMOob30BaHWE MOAY-
neii MOXeT NPYBECTU K BO3HUKHOBEHWIO OMACHOCTEl M NPUYMHWTL Bper, nosb3oBatensaM U Mogynsm. Hanpumep, Henpa-
BU/IbHasA CO0pKa MeXaHWYeCcKUX 1 3/IEKTPUYECKMNX COefuHUTE el NPU CTbIKOBKE MOAY/eil MOXET HapyLMTb (hM3NYECKYHO
KOHCTPYKLMIO ¥ loAW MOTYT MOSyYUTb NOpPadKeHWe 3NeKTPUYeCKMM ToKoM. Ecnv owmnbovHoe Mcnosb3oBaHue Moaynis
MOXET NPUBECTU K NPUYMHEHUIO CEPLE3HOrO Bpeaa, TO M3rOTOBUTEN MOAYNA crnefyeT paccMmaTpuBaTtb MCMbITaHUSA Ha
COOTBETCTBME TPEOOBaHVSAM 3PTrOHOMYMKM Kak YacTb WCMbITaHWUI Ha COOTBETCTBME TpeboBaHMsAM 6e30nacHOCTU. XopoLo
CNPOEKTUPOBaHHbIN NOMb30BATENbCKUI NHTEPCIENC MOXET 0b6ecneunTb NpaBu/ibHbIe AENCTBMSA NOMb30BaTeNs 1 npesoT-
BpPaTUTb OLIMGOYHOE MCMOJb30BaHWE MOAY/IS, KOTOPOe MOXET MPUBECTU K NPUYMHEHWIO BPpefa, YTo HenocpegcTBeHHO
B/IVSIET Ha YA0B/IETBOPEHHOCTL MOMIb30BaTeNIA W, CriefoBares/lbHO, MOBbIWAeT LeHHOCTb usgenus. [na noarsepxaeHus
COOTBETCTBUA KOHCTPYKLUM MOAYNS TPeboBaHUAM 3PTOHOMUKM M TEXHUYECKON 3CTETUKM HEOBXOAMMO MCMOo/b30BaTb Ha-
YYHO 0BOCHOBaHHbIE AaHHble, KOTOPbIE MOXHO MOYUYMTb NPU NPOBEAEHUN aTTeCTaUVMOHHbIX UCMbITaHNIA.

WcnbimraHust Ha cooTBETCTBME TPEHOBaHUSIM 3PrOHOMUKU Y TEXHUYECKOW SCTETUKM MPOBOAAT A1 NOATBEPXKAEHNS
NPaBWIbHOCTU KOHCTPYKLMX MOAynel 1 AeMOHCTpauyum Toro, YTo Nosb30BaTe/IM MOryT NMPUMEHSATb MOAY/IM NO HasHauye-
HUIO 63 BO3HWKHOBEHUS HENPUEM/IEMbIX PUCKOB. Ipyu NpoBeAeHUM UCTbITaHWI CreayeT Ucnonb3oBaThb:

- MoNb30BaTeNbCKUI NHTEpAIelic, obecneunBaoLnin B3aMMOAENCTBUE NOb30BATENSA C UCMbITYEMbIM MOAYNEM;

- YYaCTHUKOB, NPeLCTaBAoWMX NpegnonaraeMblx Nosb3oBaresnein Mogyns;

- 3a[aHus, COOTBETCTBYIOLLME CLEHapUAM TUNUYHOTO NPUMeHeHuss Moaynsa (Mpy 3TOM W3roTOBUTENb MOAY/S [O0N-
XEH 3afaTb KpUTEepUM A5 NOMOXUTENbHON WM OTPULLATENBHON OLEHKWN Pe3y/bTaTOB WUCMbITaHUS);

- YC/IOBUS1 BHELLHEW cpefpbl, COOTBETCTBYHOLLME TUMNYHON BHELLUHEN cpefe NPUMEHEHUS MOAyNs MO Ha3HAYEHUIO.

PesynbTarbl UCMbITAHWIA MOTYT BbITb OLEHEHbI C NOMOLLLIO HAGMIOAEHNS 38 BbINOSIHEHNEM YYaCTHUKaMU 3a[aHnii,
pervcTpauym owmb0K NCNOb30BaHWS MOAY/A W UHTEPBLIOMPOBAHNSA YHAaCTHUKOB O MOJSIYYEHHOM OfbITE WCMO/b30BaHWs
moaynsi. CobpaHHble AaHHble crefyeT npoaHaM3vMpoBaTh, YT0Obl NOMyYNTh AOKa3aTeslbCcTBa TOro, YTO AaHHbI MOAy b
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COOTBETCTBYET TPEGOBAHMSAM 3PrOHOMUKM 1 TEXHUUECKOW 3CTETUKM, 3asiBNeHHbIM usrotoButenem. B [30] onpeaeneH cym-
MaTuBHbI METOA, UCMbITaHWI ANt M3MEepPeHnst ya06CTBa 1 MPOCTOThI UCNO/b30BaHUA U3OENWIA.

D.4.7 Bepudmkauymsa n saingayms

Bepudwkauus n Banngaums MoryT 6bITb NPUMEHEHLI 4151 MOATBEPXKAEHMS TOro, YTO annapaTHble MOAY/IM COOTBET-
CTBYHOT TPe60OBaHUSIM KOHCTPYKTOPCKON crneundmkaumm n KOHKPETHOTO MPUMEHEHNWs, COOTBETCTBEHHO. PekomeHayeTcs,
yTobbI cneymndmkaumm 6bian NpeacTaBneHbl B COOTBETCTBUM C LWAGIOHOM, NPUBELAEHHBLIM B MPUNOXEHUN A, B KOTOPOM
NHTEpdIeliCbl, OTHOCALLMECH K MEeXaHuKe, annapatHOMy 06ecneyeHuto, CBsA3Kn, 6e30nacHOCTU/3alMLEeHHOCTH, BXodam U
BbIXOZaM, AO/MKHbI 6bITb OnpeaesieHbl B ABHOM BUAe A1 06ecrnevyeHnsi COOTBETCTBMSA OCHOBHbIM MpUHLUMNaM B3aMmMo3a-
MEHSEMOCTUN, UHTeponepabenbHOCTK, TNYyOVHbI AeTanu3auum U T. 4.

Bepuchukaumio cnegyet NpUMeEHSTb Ha MPOTSXEHUM BCEro npouecca NpPOoeKTVpoBaHusa 1 pa3paboTkn nsgenws,
Hanpuvep, hopMasibHbI METOA, CrefyeT UCMOo/b30BaTh Ha CTaAun KOHLENTYaslbHOro NpoekTUpOoBaHus, a WChbiTaHue C
NpUB/IEYEHNEM CTOPOHHEN OpraHM3auum — Ha 3Tane TUMOBbIX UCMbITaHWA.

BapuaHTbl NPUMEHEHNs1 1 COOTBETCTBYIOLLME UM OCHOBHbIE XapaKTepPUCTUKN annapaTHOro Mogynst AO/MKHbI ObiTb
onpegeneHbl B IBHOM Buae. [1a nocneayrowero noaTBepXAeHns TOro, YTo MOAy/lb COOTBETCTBYET TPeOGOBaHUSIM KOH-
KPEeTHOro NpPUMeEHEeHus, creayeT NPUMEHATL Had/iexaluve MetTodbl Baimgaunn. Hanpyumvep, Basigaumnio MOAy/Isa wapHupa
Ans MobubHOIM NnaTopMbl, MPeAHa3HaYeHHON A1s CKNaACcKoM NOrUCTVKK, cneayeT NPOBOAUTL AJ151 KOHKPETHOTO CLeHa-
pvsi MPYMEHEHNS € yYeTOM AelCTBYIOWMX CTaHAAPTOB.
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MpunoxeHue JA
(cnpaBo4yHOE)

CBefileHNs1 0 COOTBETCTBUMN CCbISTOYHBIX HALMOHAMBbHbBIX U MEXIOCYLapCTBEHHbIX CTAH4APTOB
MeXAYyHapoAHbIM CTaHgapTam, UCMO/Tb30BaHHbIM B KAUYECTBE CChIJIOYHbIX B MPUMEHEHHOM
MeXyHapogHOM cTaHgapTe

Tabnunya OA1

O603Ha4YeHne CCbIIOYHOTO

CreneHb O603Ha4yeHne N HaMMeHOBaHWe CCbIJIOYHOTo
HaLmoHanLHoro, COOTBETCTBUA MeXayHapoaHOro ctaHgaprta
MeXrocyaapCTtBeHHOro ctaHgapta

[OCT IEC 61984—2016 oT IEC 61984:2008 «CoeaunHuTenu. TpeboBaHUS 1 UCTbITaHWA 6e3-
onacHoCTU»

[OCT ISO 12100—2013 HoT ISO 12100:2010 «BesonacHocTb MalwmH. O6LMe NPUHLMMbLI
KOHCTpynpoBaHusi. OLieHKa PUCKOB U CHKEHNE PUCKOB»

[OCT P 60.0.0.3—2016/ oT ISO 9787:2013 «P060Tbl U POGOTOTEXHMYECKME YCTPOICTBA.

MNCO 9787:2013 Cuctembl KOOpAMHAT 1 0603HaYEHNE NepemeLLeHunii»

FOCT P 56205—2014/1EC/ oT IEC/TS 62443-1-1:2009 «CeTn KOMMYHUKaLVOHHbIE NMPOU3BOLA-

TS 62443-1-1:2009 CTBeHHble. be3onacHocTb cetn un cuctem. Yactb 1-1. TepmuHo-
norvsa, NOHATUA 1 MoJenu»

FOCT P M3K 62443-2-1—2015 oT IEC 62443-2-1:2010 «CeT KOMMYHWKaLMOHHblE MPON3BOA-
CTBEHHble. BesonacHocTb cetn u cuctem. Yactb 2-1. YcTaHoB-
neHne nporpaMmmbl 6€30MacHOCT NPON3BOACTBEHHbIX CUCTEM
aBToMaTu3aumy 1 ynpasneHus»

[OCT P M3K 62443-3-3—2016 oT IEC 62443-3-3:2013 «CeT NPOMbILLAEHHOV KOMMYHMKaLMK.
BesonacHocTb ceTeli 1 cuctem. Yactb 3-3. TpeboBaHusi K cu-
CTEMHOIN 6€30MacHOCTM 1 YPOBHU 6e30nacHOCTU»

MpumeyaHne — B HacToswel TabnuLe UCNoMb30BaHO criedytolee yCi0BHOE 0603HaYeHe CTeNneHn CooT-

BETCTBUA CTaHLAPTOB:

- FOT — naeHTn4YHbIe CTaHaapThbI.
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