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Ilenu n mpuHuuMnbl ctannaptuszanuu B Poccuiickoit deneparyu ycranoBnensl denepanbHbiM 3akoHOM oT 27 nexabps 2002 r. N 184-®3 "O
TEXHUYECKOM PETYIMPOBAHUH", a MpaBUiia MPUMEHEHHUS HalIMOHATBHBIX cTaHaapToB Poccuiickoit @eaepanun - TOCT P 1.0-2004 "Crangaptusanus B

Poccuiickoit ®eneparun. OCHOBHBIE MTOJIOKEHUS "

CBeneHus o crangapTe

1. [loarotoBnen OTKPBITHIM aKIIMOHEPHBIM 001IecTBOM "HayuHo-KccaenoBaTenbcKuil IEHTP KOHTPOJISL M AMATHOCTUKH TEXHUYECKUX CUCTEM"
(OAO "HHULL KA") n Texunueckum komureroM 1o crangapruzaunu TK 10 "[lepciekTuBHBIE TPONU3BOICTBEHHBIE TEXHOIOTMH, MEHEPKMEHT U OLIEHKA

PHUCKOB" Ha OCHOBE COOCTBEHHOT'O ayTeHTUYHOTO MEPEeBO/Ia CTaHIapTa, YKa3aHHOTO B IyHKTE 4.



2. Buecen VYmnpaBieHueM pa3BUTHS, HHPOPMAIMOHHOTrO obecriedeHuss U akkpeauTanuu @DenepaabHOr0 areHTCTBA IO TEXHUYECKOMY
PEryJIupOBaHUIO U METPOJIOTHUH.

3. Y1BepxkaeH u BBeneH B AciicTBue [Ipukazom denepaabHOTO areHTCTBA 10 TEXHHYECKOMY PETYJIMPOBAHUIO U METpOJIoTHH OT 27 nexabps 2007
r. N 572-cr.

4. HacTosmuii cTaHIapT SIBISETCS MOAU(PUIIMPOBAHHBIM 10 OTHOILIEHUIO K MEXayHapoaHomy cranaapty MOK 60812:2006 "Metoapl aHanmm3a
HAJIKHOCTH cHcTeM. Meron aHanmu3a BuaoB U mocieactsuii otkazoB (FMEA)" (IEC 60812:2006 "Analysis techniques for system reliability -
Procedure for failure mode and effects analysis (FMEA)") myrem BHECEHUSI TEXHUYECKUX OTKJIOHEHHH, OOBSICHEHNE KOTOPHIX MPUBEICHO BO BBEJICHUU
K HACTOSAIIEMY CTaHIAPTY.

HaunMenoBanue HacTOSIIEro CTaHAapTa U3MEHEHO OTHOCUTEIBHO HAUMEHOBAHUS YKa3aHHOTO MEXIYHApPOJIHOTO CTaHIApTa JJis MPHUBEACHUS B
cootBerctBue ¢ [OCT P 1.5-2004 (moxpaznen 3.5).

5. BBeJieH BIIEpBEIE.

HNudopmanus 06 U3MEHEHUAX K HACTOSILEMY CTaHAAPTy MyOIHMKYEeTCs B €KErolHO M37aBaeMoM MH(POPMAaLMOHHOM yKa3arene "HaruoHaibHble
CTaHZapThl", a TEKCT U3MEHEHHUH U TOIMPABOK - B €KEMECSIYHO M3/1aBaeMbIX MH(OPMAIIMOHHBIX yKa3aTensx "HammonampHble cranmapTel’. B ciydae
[IepecMOTpa (3aMEHbI) WJIM OTMEHbI HACTOSILEro CTaHAapTa COOTBETCTBYIOLIEE yBEIOMJICHME OylneT OMyOJMKOBAaHO B €XKEMECAYHO H3/1aBaeMOM
nHpopmanroHHOM Yykasarene "HammonanpHble craHmapTel’. CooTBeTcTBYIOMmAs WH(OpPMANHS, YBEIOMIICHHE W TEKCTHI Pa3MEIIAlOTCS TaKkKe B
MH(POPMALIMOHHOM cucTeMe OoOIIero Mojib30BaHUSA - Ha oduuuanbHOM caiite depepalbHOrO areHTCTBAa MO TEXHUYECKOMY PEryJlMpOBaHUIO U
METPOJIOTHH B ceTH MIHTEepHET.

Bsenenue

IIpumeyanue.
CchUIKM Ha HalMOHANIbHBIE CTaHAApThl M jpomnojHuTesnbHoe [Ipunoxenue C, BblIENEHHbIE KYpCUBOM B OQUIMAIBHOM TEKCTE JOKYMEHTa,
BBIICIISIIOTCS B 2JIEKTPOHHOW BEPCUM 3HAKOM "#'".

B oTnuume oT HpUMEHSEMOTOo MEXIYHApOJHOTO CTaHJapTa B HACTOSANIMM CcTaHAapT He BKIOUeHBbl cchutkm Ha MOK 60050-191:1990
"MexIyHapOIHBIH JJIEKTPOTEXHUYECKUi cioBapb. [nmaBa 191. HamexHocTh M KauecTBO yciuyr', KOTOpbIE HelenecooOpa3sHO NpPUBOIUTH B
HAIIMOHAILHOM CTaHJapTe H3-3a OTCYTCTBUS MPHUHITOTO TAPMOHHM3MPOBAHHOTO HAIIMOHAIBHOTO CTAaHIApTa. B COOTBETCTBUHM C 3TUM HM3MEHCHO
cozxepkanue paszaena 3. Kpome Toro, B cranaapt BKIIOUEHO JnononHuTenbHoe [Ipunoxkenne C, comepixkaliee nepeyeHb UCIOIb3yeMbIX COKpALICHU I Ha
aHTIIMICKOM si3bIKe. CChUIKH Ha HAIIMOHAIBHBIC CTAaHIAPTHI U AononHuTeIbHOE [Iprnokerne C BbIIEICHBI KyPCUBOM.

1. O6nacTs NpUMeHeHus



Hacrosmuii ctangapT ycTaHaBIMBaeT METOJbl aHalM3a BUIOB U mocieacTBuii oTka3oB (Failure Mode and Effects Analysis - FMEA), Bumos,
nocieacTBuit 1 kputudHoctu otkazoB (Failure Mode, Effects and Criticality Analysis - FMECA) u naet pekoMeHIaluyu 10 UX MPUMEHEHUIO JUIs
JOCTHKEHHSI TOCTABJIEHHBIX LIeJIeH myTeM:

- BBITTOJIHEHUS] HEOOXOJMMBIX ATAIIOB aHAIIN3A;

- UACHTU(UKALMY COOTBETCTBYIOLUX TEPMUHOB, IPEAIOJIOKEHHH, IOKa3aTeneldl KpUTUYHOCTH, BUI0B OTKA30B;

- OTIPE/IEeICHUs] OCHOBHBIX IPUHIIUIIOB aHAJIH3a;

- UCTOJIb30BAHUS IPUMEPOB HEOOXOAUMBIX TEXHOIOTMYECKUX KapT WM IPYTUX TaOJIUYHBIX (GOPM.

Bce npuBenennsie B HacTosmieM cranaapre obmme tpedoBanuss FMEA otHocstes u k FMECA, Tak kak mOCHETHUHA SIBIISIETCS paciIupeHUueM
FMEA.

2. HopmaTtuBHBIE CCHUIKT

B Hacrosiem cranaapTe UCHOIb30BaHbl HOPMATUBHbIE CCHIIKU HA CJIEAYIOLINE CTaHIapThl:

#I'OCT P 51901.3-2007 (MDK 60300-2:2004). MenemkMmeHT pucka. PykoBoacTBo mo MeHemkMeHTy HaaexHoctd (MOK 60300-2:2004
"MeHeKMEHT HaIedKHOCTU. PyKOBOACTBO 10 MeHEKMEHTY HaiexHocTu", MOD)

I'OCT P 51901.5-2005 (MDK 60300-3-1:2003). MeHemkMeHT pucka. PyKOBOJICTBO MO MPHUMEHEHHUIO METOJIOB aHain3a HajexkHocTH (MOK
60300-3-1:2003 "VmnpaBinenue HaaexHocThio. Yacte 3-1. PykoBOJICTBO MO mNpUMEHEHHIO. MeTojbl aHaau3a HaJAEKHOCTH. PYyKOBOJICTBO IO
metonosorun", MOD)

I'OCT P 51901.13-2005 (M3K 61025:1990). MenemxmenT pucka. Anamu3 nepea HeucnpaHocTedt (MOK 61025:1990 "Ananus nepesa
HeucnpasHocTH (FNA)", MOD)

I'OCT P 51901.14-2005 (M3OK 61078:1991). MenemxkMeHT pucka. Meros cTpykTypHO# cxembl HazaexHoctn (MOK 61078:2006 "Metosl
aHanu3a HajexHocTH. CTPYKTypHas cxema HaJie:KHOCTH U bynessl Mmetoast", MOD)

['OCT P 51901.15-2005 (MDK 61165:1995). MenemxmenT pucka. [Ipumenenue mapkoBckux MetonoB (MOK 61165:1995 "llpumenenue
MapKoBCKUX MeTo/10B", MOD).#

[Tpumeuanue - Ilpy Moab30BaHUU HACTOSAILIMM CTaHJIAPTOM 1IE€JI€CO00pa3HO MPOBEPUTH ACWCTBUE CCHIJIOYHBIX CTaHJIAPTOB B MH(OPMAIIMOHHOMN
cucreMe OOIIero MoJjb30BaHUS - HAa OQUIMAIBHOM caiiTe DenepalibHOrO areHTCTBA MO TEXHUYECKOMY DPETYJIMPOBAHHUIO U METPOJIOTHMH B CETU
WHTepHeT uiam 1o eXeroJHo u3aaBaeMoMy HHPOpPMAIIMOHHOMY yKa3arelnto "HanuoHanbHble cTaHaapThl", KOTOPBIH OMyOJIMKOBAH MO COCTOSIHUIO Ha |
SIHBapsI TEKYILETo IoJa, U M0 COOTBETCTBYIOIIUM €KEMECIYHO U3JaBaéMbIM HH(OPMAIIMOHHBIM YKa3aTellsiM, ONyOIMKOBaHHBIM B TeKylleM roay. Eciu
CCBHUIOYHBIN CTaHJApT 3aMEHEH (M3MEHEH), TO MPH IMOJIb30BAHUN HACTOSAIIUM CTaHIApTOM CJEIyeT PYKOBOJACTBOBATHCS 3aMEHSIOIUM (M3MEHEHHBIM)
cranzapToM. Eciy cChUIOUHBIA CTaHIapT OTMEHEH Oe3 3aMeHbl, TO MOJOXEHHE, B KOTOPOM JlaHa CChUIKa Ha HEro, NMPUMEHSAETCS B YacTH, He
3aTparuBaroIIe! 3Ty CCBUIKY.

3. TepMuHBI U OnIpeeIeHUs



B HacrosiieM cTannapTe NpUMEHEHBI CIIEAYIOIINE TEPMUHBI C COOTBETCTBYIOIMMHU OIPEAEICHUSMU:

3.1. O0ObexT (item): mr00ast 4yacTh, JEMEHT, YCTPOUCTBO, MOACUCTEMA, (PYHKIMOHATIbHAS €IMHUIIA, allllapaTypa UM CUCTEMA, KOTOPYIO MOXHO
paccMaTpuBaTh CaMOCTOSITENIBHO.

[Ipumeuanus

1. OOBEKT MOXKET COCTOSATH U3 TEXHUUYECKUX CPEACTB, IPOIPAMMHBIX CPEJCTB MIIM UX COUETAHUS U MOKET TAK)KE B YACTHBIX CIy4asiX BKJIIOYATh B
ce0s1 TEXHUUECKUI epcoHal.

2. P 00BEKTOB, HAIPUMEP UX COBOKYITHOCTH MITH BBIOOPKA, MOXKET OBITh PACCMOTPEH KaK OOBEKT.

3. IIpouecc Takke MOXKET ObITh PACCMOTPEH KaK OOBEKT, KOTOPBIA BBINOJHAET 33JaHHYI0 (QYHKIMIO U JUisl KoToporo mnpoBoait FMEA wnmu
FMECA. O6biyno FMEA anmapaTHBIX CpeICTB HE PpAacHpOCTPaHAETCS Ha JIIOAEH M UX B3aUMOJICHCTBUE C allapaTHbIMU CPEICTBAMHU WU
IIporpaMMHBIM oOecrieueHreM, B To BpeMs kak FMEA mporiecca 00bIYHO BKIIIOYAET B ceOs aHAIU3 ACHCTBUIH JHOACH.

3.2. Otka3 (failure): yrpata 00BbEKTOM CIIOCOOHOCTH BBIIOIHATH TPEOyeMyto GyHKINIO <1>.

<1> bonee neranpHo cM. [1].

3.3. HeucnpaBuocts (fault): cocrosiHue o0bekTa, mpu KOTOPOM OH HE CIOCOOEH BBIMONHATH TPeOyemyro (YHKIUIO, 32 MCKIIOUEHHUEM TaKou
HECTIOCOOHOCTH MPH TEXHUYECKOM 00CITY)KMBaHUH WIIH IPYTUX IJIAHOBBIX MEPONPUSATHSIX WIIH BCIEACTBAE HEXBATKU BHEITHUX PECYPCOB.

[Ipumeyanus

1. HeucnpaBHOCTB 4acTo ABJISETCS CIECICTBUEM OTKa3a 00bEKTA, HO MOXKET UMETh MECTO U O€3 HEro.

2. B HacTos1IEM CTaHIapTE TEPMHH "HEMCIIPABHOCTD' UCIOJIB3YETCA HApsIAy C TEPMUHOM "OTKa3" [0 UCTOPUYECKUM IIPUYMHAM.

3.4. Ilocnencreue otkasa (failure effect): cinencTeue Bua oTkasza Juist SKCIUTyaTaluy, QyHKIIMOHUPOBAHUS WM CTaTyca OOBEKTa.

3.5. Bun otkasa (failure mode): crioco0 u xapakTep BOSHUKHOBEHHS 0TKa3a 00bEKTa.

3.6. Kputnunocts otkasza (failure criticality): coueTaHue TSXKECTH MOCIEICTBHM M YacCTOTHI MOSBICHMS WIM APYTrMX CBOWCTB OTKa3za Kak
XapaKTepUCTHKA HEOOXOAMMOCTH WACHTHU(PHUKAIIMA WCTOYHUKOB, TPUYMH M COKPAIICHHS YacTOTHI HJIM KOJUYECTBA IOSBICHUH JaHHOTO OTKa3a U
YMEHBIIEHUS TSXKECTH €ro MOCIeICTBUH.

3.7. Cucrema (system): COBOKYITHOCTh B3aMMOCBSI3aHHBIX WJIM B3aWMOJICHCTBYIOIITUX YJIEMEHTOB.

IIpumeuanus

1. [IpuMeHHUTENBHO K HAZIE)KHOCTH CHCTEMA JIOJKHA UMETh:

a) oNpe/ieIeHHBIE 1IeITH, ITPEJICTaBICHHbIE B BUJIE TPEOOBAHUHN K ee (DYHKIIMSAM;

b) ycraHOBIEHHBIE YCIOBUS (PYHKIIMOHUPOBAHUS;

C) OIIpe/ieIeHHbIE TPaHUIIBI.

2. CTpyKTypa CUCTEMBI ABJISIETCS UEPAPXUIECKOM.



3.8. TsoxecTh oTkasa (failure severity): 3HaUUMOCTB WU CEPHE3HOCTD MOCISACTBUI BHJIa OTKa3a It o0ecrieueHus: (PyHKIIMOHUPOBAHKUS 00BEKTa,
OKpY>KaloIlel Cpe/ibl U OIepaTopa, CBSI3aHHasl C YCTAHOBJICHHBIMHU T'PAHULIAMH UCCIIEAYEMOT0 O0BEKTA.

4. OCHOBHBIE TI0JIOKEHUSA

4.1. Beenenue

AHanu3 BuAOB M mnociuenctBuil otka3oB (FMEA) sBisercss MeTooM CHCTEMaTH4EeCKOro aHalM3a CHUCTEMBbl I WACHTU(UKAIMH BUIOB
MOTCHIIMAIBHBIX OTKA30B, WX IMPHYMH M TIOCICACTBUN, a TAKXKE BIUSHHUS OTKA30B HAa (YHKIIMOHHPOBAHHE CHCTEMBI (CHCTEMBI B IICJIOM WJIH €€
KOMIIOHEHTOB U TMpoleccoB). TepmuH '"cucrema"' HCIONB30BaH MJIs OMUCAHUS AalapaTHBIX CPEACTB, MPOTPaMMHOro obOecrmeueHus (C ux
B3aMMOJICHCTBHEM) WJIM Tporecca. PekoMeHIayeTcsi MpOBOJUTH aHAIW3 Ha pPaHHUX CTaaAusAX pa3pabOTKH, KOTJa YCTpaHEHHE WM COKpaIleHUe
MOCIEACTBUIM U KOJIUYECTBA BHUJIOB OTKA30B SBJIAETCS IKOHOMUYECKH HauOoinee 3(pPeKTUBHBIM. AHAIU3 MOKET ObITh HayaT, KaKk TOJBKO CHUCTeMa
MOJKET OBITh TPE/ICTaBICHA B BHJIE PYHKIIMOHATBHOM OJIOK-CXEMBI C YKa3aHUEM €€ SJICMEHTOB.

Boei6op Bpemenu mpoBenenuss FMEA ouens BaxkeH. Eciu ananu3 ObUT BBIMOJNHEH Ha JOCTATOYHO PAHHUX 3Tamax pa3pabOTKU CHUCTEMBI, TO
BBEJICHUE U3MEHEHUH IIPU MPOEKTUPOBAHUH JJIs1 UCKIIIOUEHUS HEIOCTAaTKOB, 0OHApYKeHHBIX Ipu nposeneHun FMEA, saBisiercst skoHomMuuecku Oosiee
s dextuBHbIM. [losTOMY BakHO, uT00BI 1enu U 3a7aun FMEA Obutn onucansl B 1uiane u rpaduke mnpouecca paspadbotku. Takum obpazom, FMEA
SIBJISIETCS] UTEPATUBHBIM IIPOLECCOM, BBIITOIHAEMBIM OJTHOBPEMEHHO C IPOLECCOM IPOECKTUPOBAHHUS.

FMEA npuMeHuM Ha pa3iuYHbIX YPOBHIX AEKOMIIO3HIIMUA CUCTEMBI - OT CAMOTO BBICOKOTO YPOBHSI CUCTEMBI (CHCTEMBI B LI€JIOM) 10 (PYHKIIHIA
OTJIETTHHBIX KOMIIOHEHTOB WJIM KOMaHJ nporpamMMHoro obecrneuenus. FMEA mOCTOSHHO MOBTOPSIOT W OOHOBJSIIOT, TIOCKOJIBKY TIPH pa3pabOTKe
COBEPIICHCTBYETCS U HM3MEHSETCS] KOHCTPYKIUS CUCTeMBbl. VM3MEHEeHHs] KOHCTPYKIUU TPeOYIOT BHECEHUS M3MEHEHH B COOTBETCTBYIOIIHME YaCTH
FMEA.

B nenom FMEA siBnsieTcst pe3ynbTaToM paboThl KOMaHIbI, COCTOSIIIEH U3 KBATHU(PHUIIMPOBAHHBIX CIEIIMATHUCTOB, CIOCOOHBIX MPU3HATH U OLEHUTH
3HAYUMOCTh W TOCJIEICTBUS PA3TUYHBIX THUIIOB MOTEHUUAIBHBIX HECOOTBETCTBUI KOHCTPYKUWH W MPOLIECCOB, KOTOPHIE MOTYT MPUBECTU K OTKa3am
npoaykiun. Pabora B koMaHae CTUMYTUPYET MPOIIECC MBIIIICHHS U TapaHTUPYET HEOOXOJMMOE Ka4eCTBO IKCIIEPTU3HI.

FMEA npencraBmnsier co6oif METO/, MO3BOJISIONIMN HACHTUPHUITUPOBATH TSHKECTh MOCIEACTBUN BUJIOB MOTEHIIMAIBHBIX OTKA30B, U 00ECIICUUTD
Mepbl M0 CHIDKEHUI0 pucka. B Hekoropbix cimydasx FMEA Ttaike BkiIto4aeT B ceOs OIEHKY BEPOATHOCTH BO3HHMKHOBEHHS BHJIOB OTKa30B. JTO
pacuIMpsieT aHaJIn3.

Ho mnpumenenus FMEA Heo0XoauMo NpOBECTH HEPApXUUYECKYIO JEKOMIO3UIIMI0 CHCTEMbI (alMapaTHbIX CPEJICTB C MPOrpaMMHBIM
o0ecriedyeHneM WM Tpoliecca) Ha OCHOBHBIE 3yeMeHTHI. [10Je3HO MCmoab30BaTh MPOCTHIE OJOK-CXEMBI, WIUTIOCTPUPYIOLIME JIEKOMIIO3ULUIO (CM.
#I'OCT P 51901.14#). AHanu3 npy 3TOM HAYMHAIOT C 3JIEMEHTOB CaMOro HIXKHEro YpoBHs cucTeMbl. [lociencTsue oTkasa Ha HMDKHEM YPOBHE MOXKET
CTaTh MPUYMHON OTKa3a oObeKTa Ha OoJyiee BHICOKOM YpOBHE. AHAIN3 MPOBOAST CHU3Y BBEPX IO BOCXOJALICH cxeme, Moka He OyayT OIpenesieHbl
KOHEYHBIE MOCIIEICTBUSA JIJIsI CHCTEMBI B 1IeJIOM. Takoi mpolecc noka3aH Ha pUCYHKe 1.
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Pucynok 1. B3anmocBs3b BUAOB U IOCIEACTBUN OTKA30B
B HE€PAPXUUECKOU CTPYKTYpPE CUCTEMBI

FMECA (ananu3 BU0B, NOCIEACTBUIA U KPUTUYHOCTU OTKa30B) pacuiupsieTr FMEA u BiitouaeT B ce0st METO/Ibl paH)KUPOBAHMS TSXKECTHU BHJIOB
OTKa30B, MO3BOJISIET YCTAHOBUTHh IPHUOPUTETHOCTh KOHTpMED. CodeTaHHe TSKECTH MOCIEICTBUM U YaCTOTHI BOSHUKHOBEHUS OTKA30B SIBIIIETCS MEPOU,
Ha3bIBAEMOU KPUTUYHOCTBIO.

[Tpunuunsr FMEA moryT ObITh IpUMEHEHBI BHE Pa3pabOTKHU MPOEKTa Ha BCEX CTaAMSIX KM3HEHHOro Iukia npoaykiuu. Meroq FMEA moxer
OBbITh IPUMEHEH K NMPOU3BOACTBY WM JPYroMy MpoIeccy, HallpuMep B OOJMbHHUIAX, MEIUIIMHCKUX JIAOOpaTOpHUsiX, cucTeMax obpasoBanus u ap. [Ipu
npumenennn FMEA k mpou3BoAcTBeHHOMY Mpolieccy 3Ty mpouenypy HassiBaioT FMEA mpouecca [Process Failure Mode and Effects Analysis
(PFMEA)]. [na sddextuHoro npumeHenus FMEA BaxHbIM ycloBHEeM pa0OThl sIBIsieTcs oOecreueHHe aJeKBaTHbIMH pecypcamu. [lomHoe
MMOHUMaHUE CUCTEMBI Juisi mpenasaputenbHoro FMEA Heo0s3aTenbHO, OJHAKO MO Mepe pa3padOTKHM MPOeKTa JUIsl JeTadbHOTO aHalv3a BUJIOB U
MOCTIE/ICTBUM OTKa30B HEOOXOAMMO TIIOJIHOE 3HAHHWE XapaKTepUCTHK M TpeOOBaHMU, NpPEIbSBISEMBIX K IpoekTupyemoil cucreme. CloKHbIE



TEXHUYECKHE CHUCTEMBbI OOBIYHO TPEOYIOT MPUMEHEHHUs aHaiu3a K OoyblIOMY YHCITy (aKTOpOB MpOeKTa (MeXaHWKa, JEKTPOTEXHHKA, CUCTEMHOE
POCKTUPOBAHKE, pa3paboTKa MPOrPaMMHOTO 00eCIICUeHH S, CPECTBA TEXHUIECKOTO 00CTYKMBAHUS U T.]1.).

B ob6mem ciaysae FMEA mnpuMeHSIOT K OTHEIbHBIM BHJIaM OTKA30B U HMX IOCIACACTBUSAM IJIsi CHCTEMbl B IieioM. Kaawlii BUJ OTKasa
paccMaTpuBalOT Kak He3aBUCUMBIN. TakuM 00pa3om, 3Ta npoueaypa He MOAXOIUT ISl pACCMOTPEHUS 3aBUCUMBIX OTKA30B UM OTKA30B, SIBJISIO IIUXCSI
CIIEICTBUEM IOCIIEAOBATEILHOCTH HECKOJbKUX COOBITUH. JlJig aHanmu3a TakuX CHUTyallMii HEOOXOAMMO MPUMEHSTh APYyrue METONbI, Takue Kak
MapkoBckuit ananus (cm. #I'OCT P 51901.15#) unu ananus aepesa neucnpasuocre (cm. #I'OCT P 51901.13#).

[Tpu onpeneneHun MOCIEACTBHI OTKa3a HEOOXOAMMO PACCMOTPETh OTKa3bl 0oJiee BHICOKOIO YPOBHS M OTKa3bl TOTO K€ YPOBHS, BO3HHUKIINE B
pe3yibTaTe MPOU3OIIEAIIET0 0TKa3a. AHAINU3 JOHKEH BBIIBUTH BCE BO3MOXKHBIE KOMOMHAIIMK BHUJIOB OTKA30B M UX MOCIEAOBATEIIBHOCTEN, KOTOPbIE
MOTYT OBITh MPUYUHON MOCIEICTBUI BUIOB OTKa3a Ha OoJiee BHICOKOM YpOBHE. B 3TOM ciydyae HEOOXOAMMO AOMOIHUTEIBHOE MOJCIUPOBAHUE IS
OILICHKHU TSKECTH WM BEPOATHOCTH BOSHUKHOBEHUS TAKHX MOCIIECICTBHI.

FMEA sBnsercs ruOKUM HHCTPYMEHTOM, KOTOPBIM MOXKHO aJalTUPOBaTh K OCOOCHHOCTSIM TpeOOBaHUN KOHKPETHOTO MPOU3BOJCTBA. B
HEKOTOPBIX CITy4asiXx TpeOyeTcs pa3padoTKa CIeHaTU3MPOBAHHBIX (POPM M TIPABHII BEJICHUS 3aMUCcel. Y POBHU TSHKECTH BUJIOB OTKA30B (B CIydasX UX
MPUMEHEHHUS) AJIs Pa3IMYHBIX CHCTEM WJIH Pa3IMYHbIX YPOBHEH CUCTEMBI MOTYT OBITh OIPEIEICHBI II0-Pa3HOMY.

4.2. llenu n 3a7a4un aHayIu3a

OcHoBaHMSIMH /71 TPUMEHEHHUS aHajau3a BUIOB M mocieactBuil otkazoB (FMEA) unu ananusa BUAOB, MOCIEACTBUI M KPUTHUYHOCTA OTKA30B
(FMECA) MoryT ObITh crieayrolue:

a) uaeHTU(UKAIMS OTKAa30B, KOTOPhIE UMEIOT HeKeNaTellbHbIe MOCTAeACTBUS A (DYHKIIMOHUPOBAHUS CUCTEMBI, HAallpUMep MpeKpalleHue Win
3HAYUTENIbHOE YXYAIIEHHE PaOOTHI WIIM BIMSIHUE Ha 0€30MaCHOCTD MOJIb30BATENS;

b) BeImONTHEHUE TPEOOBAHUH 3aKa34yKKa, YCTAHOBICHHBIX B KOHTPAKTE;

C) TIOBBIIIIEHUE HAACKHOCTH WM 0€30MaCHOCTH CUCTEMBI (HalpuMep, IMMyTeM U3MEHEHHS MPOEKTa WU MPOBEICHUS ACUCTBUIN MO 00eCTICUeHUI0
KauecTBa);

d) TmoOBBIIIECHWE PEMOHTONPHUTOAHOCTH CHUCTEMBI TIYTEM BBISIBJICHUST 0OJacTe pHCKAa WM HECOOTBETCTBHM TMPUMEHHUTEIBHO K
PEMOHTONPUTOTHOCTH.

B cooTtBercTBHH ¢ Bhien3noxeHHbIM 1elssMu FMEA (unmn FMECA) moryT ObITh clieyromue:

a) MoJTHast UASHTU(UKALNS U OIICHKA BCEX HEXKeNaTeIbHBIX MOCIEeACTBUN B Mpe/ieNaX YCTAHOBICHHBIX TPAHUI] CHCTEMBI U MOCJIEI0BATEIbHOCTEN
COOBITHI, BBI3BAHHBIX KXKIBIM HICHTH(PHUIIMPOBAHHBIM BHJIOM OTKa3a OOIIeH NMPUYMHBI HA PA3TUYHBIX YPOBHSX (YHKIIMOHATHHOW CTPYKTYPHI
CUCTEMBI;

b) ompeneneHre KPUTHUHOCTH (CM. pa3zen 6) Wik IPUOPUTETHOCTHU ISl AMATHOCTUKH M CHM)KCHUS HETATHUBHBIX MOCIECTBUI OTKa30B KaXKIOTO
BH/JIa, BIUSIONIMX HA TPABUILHOCTh (PYHKITMOHUPOBAHKS M TIAPAMETPhI CHCTEMBI MM COOTBETCTBYIOIIETO MPOIIECCa;

¢) kiaccupukanys HASHTUPUIMPOBAHHBIX BUIOB OTKAa30B B COOTBETCTBUU C TAaKUMH XapaKTEPUCTUKAMHU, KaK JIETKOCTh OOHapyXKeHWS,
BO3MOKHOCTh JUArHOCTUPOBAHUS, KOHTPOJEIPUTOIHOCTbD, YCIOBHS DKCILTyaTalluk U PEMOHTA (PEMOHT, SKCIUTyaTallus, JOTUCTAKA U T.1T.);

d) upentuduxanys GyHKIHOHATBHBIX OTKA30B CUCTEMBI M OI[EHKa TSHKECTH MOCIICCTBUI U BEPOSITHOCTH BOSHUKHOBEHHSI OTKA34;

€) pa3paloTKa IJIaHa yJayqIIeH!s MPOEKTa IMMyTeM COKPAIIEHUS KOJIMYECTBA U TTOCJIEICTBHI BUIOB OTKA30B;



f) pa3paboTka miana 3 HeKTUBHOTO TEXHUYECKOTO OOCITYKUBAHUS )11 CHUKEHHUSI BEPOSTHOCTH BOSHUKHOBEHHUS 0TKa30B (cM. MOK 60300-3-11
[2]).

[Tpumeuanue - [Ipu paboTe ¢ KPUTUYHOCTHIO U BEPOSITHOCTHIO TIOSIBJICHUSI OTKA30B PEKOMEHTyeTCsl MpUMeHATh MeToaosoruto FMECA.
5. AHanu3 BUIIOB U IIOCJIEACTBUI OTKA30B

5.1. OcHOBHBIE NIOJIOKEHHUS

TpaauIIMOHHO CYIIECTBYIOT AOCTATOYHO OOJIBbIIIME pa3fiuyusi B criocobax mpoBenaeHus u npeacrapieHus FMEA. O0bdHO aHaIU3 BBITIOJHSIOT,
UACHTUGUIMPYS BUABI OTKA30B, COOTBETCTBYIOLIME MPUYUHBI, HEMOCPEICTBEHHbIE U HUTOIOBBIE IMOCIEICTBUSA. AHAIUTUYECKUE PE3yJIbTaThl MOTYT
OBITh TIPE/ICTABICHBI B BUE pabodell TaOIuIlbl, coAepKalieid Hanbosee CyIeCTBEHHYI0 HH(OPMAIIMIO O CUCTEME B IIEJIOM M JIETAJISX, YIUTHIBAIOLIIX
€e 0COOEHHOCTH, B YACTHOCTHU O MYTSIX HOTEHIMAIbHBIX OTKAa30B CHCTEMbl, KOMIIOHEHTOB U BHJIaX OTKA30B, KOTOpPbIE MOI'YT OBITh IPUYMHOM OTKa3a
CUCTEMBI, a TAK)KE€ MPUYMHAX BOZHUKHOBEHUS KaXJ10I0 BUJa OTKa3a.

[Tpumenenne FMEA k cnoHOH MPOAYKLMHU CBA3aHO C OONBIIMMM TPYAHOCTSMH. DTUX TPYAHOCTEH MOXKET ObITh MEHbIIE, €CIM HEKOTOphIe
MOJICUCTEMBl WJIM YaCTU CHCTEMbI HE SIBJISIIOTCS HOBBIMM U COBINAJAIOT C IMOJCUCTEMAMH U 4YaCTAMU HPEIbIIyLIEH KOHCTPYKIMHM CUCTEMBI HIIN
ABIIAIOTCS MX Moaudukanuei. BHoBb co3naBaembiii FMEA nomkeH ucnosib30BaTh MHGOPMALIMIO O CYLIECTBYIOIIMX IMOJCHCTEMaX B MaKCUMAaJbHO
BO3MOXKHOH creneHr. OH JIOJDKEH TaKkKe YKa3bIBaTh HA HEOOXOAMMOCTh MCIIBITAHUH WM TIOJTHOTO aHAJIM3a HOBBIX CBOMCTB M 00BeKTOB. Kak TONBKO
paspabotan aeranbHblii FMEA a1 HEKOTOpoO# cucTeMbl, OH MOXET ObITh OOHOBJIEH M YJAy4YIlEH JUIS MOCIEAYIOIUX MOAU(PUKAIUNA CUCTEMBI, YTO
noTpedyeT 3HaUMTEIbHO MEHbIIIE YCHIINH, 4yeM HoBas pa3padotka FMEA.

Hcnons3ys cymectByromuit FMEA npeapiaymeit Bepcuu NpoayKIMK, HEOOXOIUMO YJOCTOBEPUTHCS, YTO KOHCTPYKLUS (MIPOEKT) MOBTOPHO
HCIIOJIb3YETCSl TEM K€ CIocoOOM M C TeMH K€ Harpy3kamu, 4To M mnpenpinymias. HoBele Harpy3ku WM BO3AEHCTBUS OKpY’KaIOLIEH cpensl Mpu
SKCIUTyaTallil MOTYT notpeboBarh 10 BbinmosHeHUss FMEA mnpoBenenus npenBaputenbHoro aHanusa umeromerocss FMEA. Pasnnuust Bo BHEMIHUX
YCIIOBUSIX M SKCILTyaTallMOHHBIX HAarpy3Kax MOTryT noTpeboBath co3aanus HoBoro FMEA.

[Tpouenypa FMEA cocTouT U3 ClIeAyIOIMX OCHOBHBIX YETHIPEX ATAIOB:

a) YCTAaHOBJIEHHUSI OCHOBHBIX NPaBWJI IUIAaHUPOBAHUA U pa3paboTku rpaduka BeinonHenus padbor FMEA (B Tom uuncrie pacnpezneneHus BpeMEHH U
obecreyeHns: JOCTYIHOCTH SKCIEPTU3bI JUIs BBIOJIHEHHS aHAIN3a);

b) BemmonHenusst FMEA ¢ ncnonbs3oBaHeM COOTBETCTBYIOIIMX pabouMx TaOuuIl WK APYruxX (GopM, TaKHX KakK JIOTMUECKHUE CXEMBbl WIN JIePEBbs
HEHCIIPAaBHOCTEN;

C) MOJIBEICHUS UTOTOB M COCTABJICHHUS OTYETA O Pe3ysbTaTax aHajJu3a, BKIIOYAIOIIEro B ce0s Bce BBIBOJIbI M PEKOMEHAAIINY;

d) oonoBnenuss FMEA no mMepe npoBreHus pa3pabOTKU U Pa3BUTHUS MPOEKTA.

5.2. IlpenBapurenbHble 3aa4u

5.2.1. IInanupoBaHue aHaJIA3a



HestenpHocTh Tipu BoIOTHEHMHM FMEA, BKITtoUast neiicTBHs, MPOIEayphl, B3aUMOJICHCTBHS C MpolieccaMu B chepe HaAC)KHOCTH, JCHCTBUS 10
VIPaBICHUIO KOPPEKTUPYIOIIMMH JCUCTBUSMHU, & TAK)KE CPOKHU 3aBEPIICHHS ATHX JEHCTBUU M MX ITAMOB, JOJKHBI OBITH YKa3aHbBI B OOIIEM IUIaHE
MPOrpaMMbl HAAEKHOCTH <1>.

<1> Bonee neTanbHO 00 31€MEHTaxX MPOrpaMMBbl HAJICKHOCTH U TaHe HaaexHocTH cM. #I'OCT P 51901.3#.

[Inan mporpaMMbl HaJEKHOCTH JIOJDKEH OMMCHIBAaTh Hcmosb3yemble mMetonbl FMEA. Onucanune MeToIOB MOXKET OBITh CaMOCTOSATENbHBIM
JOKYMEHTOM WJIM MOKET OBbITh 3aMEHEHO CChUIKOW Ha JOKYMEHT, COJepPIKALUI 3TO ONUCaHUE.

[1nan nporpamMmbl HaJIEXHOCTHU JOJDKEH COJIEPKATh CIEAYIOIINE CBEACHMUS:

- OIPEJEIICHUE 1SN aHAJIN3a U 0)KUJAEMBIX PE3YJIbTAaTOB;

- o0jacTe TpPUMEHEHHWs aHajdW3a C yKa3aHWEM, KakuM dJeMeHTaM KoHCTpykumn FMEA nomxen ynensars ocoboe BHuMaHue. Ob6macTh
IPUMEHEHMs JIOJDKHA COOTBETCTBOBATh 3PEJIOCTH INPOEKTa M OXBAaThIBATh JIEMEHTHl KOHCTPYKLUHU, KOTOpPblE MOTYT OBITh HMCTOYHMKOM DHCKA,
MOCKOJIBKY BBITTOJTHSIOT KPUTHYECKYIO (DYHKITUIO MITH U3TOTOBJICHBI IO HEOTPAOOTAaHHOH MM HOBOW TEXHOJIOTHH;

- OIMCaHME TOTO, KaK IPEeACTaBICHHBINA aHAIU3 CIIOCOOCTBYET 00ecreueHnIo 001Ieil HaJle)KHOCTH CUCTEMBI,

- UACHTU(UIMPOBAHHBIC ACUCTBUS 10 yIpaBieHHto nepecMorpaMu FMEA U cooTBeTCTBYIOIIEH HOKYMEHTAIMEH. YTIpaBleHHE MEPEeCMOTPaMu
JOKYMEHTOB aHaJIN3a, pabouynx TaOIULl U METOJaMH UX XPaHEHUs JOJKHO ObITh ONPEAEICHO;

- HeOOXOIMMBIN 00bEM yUacTHs B aHAIIU3E IKCIIEPTOB IO pa3paboTKe MPOEKTa;

- YeTKOE YKa3aHue KJIIOUEBBIX CTaJANUN B rpaduke BHIMOIHEHUS IPOEKTA JJIsl CBOEBPEMEHHOI'0 MPOBEICHHSI aHAIIN3A;

- crnoco0 3aBeplIeHUsl BCEX JCHCTBHIM, yKa3aHHBIX B IPOIIECCE COKpAIlleHUs HUJIEHTU(UIMPOBAHHBIX BUJOB OTKa30B, KOTOpPbIE HEOOXOIUMO
paccMOTpPETb.

[Inan gomkeH OBITH COINIACOBAaH BCEMM YYaCTHMKaMH IpPOEKTa M OJ00peH ero pykoBoacTBoM. B 3axmountensHoMm ananu3ze FMEA Ha
3aBeplIaroIlel CTaguu TNPOEKTUPOBAHMS MPOJAYKIMU WM ee mpou3BoacTBeHHoro mnponecca (FMEA mpouecca) nomkHbl ObITh yKa3aHbl Bce
3aperucTpUpPOBAaHHBIC IEHCTBUS Ul YCTPAHEHUS UM COKPALECHUS KOJIMYECTBA M CHIDKEHHUS TSXKECTH MOCIIEACTBUM YCTAaHOBIEHHBIX BUJIOB OTKA30B, a
TaKXe Croco0 OCYIIECTBIECHUS TaKUX JIeHCTBUH.

5.2.2. CTpyKTypa CUCTEMBI

5.2.2.1. Undpopmanus o CTpyKType CUCTEMBI

WNudopmarius o CTpyKType CUCTEMBI JODKHA BKIIIOUATh B ce0s Cie1yIOIe JaHHbIE:

a) OMMCaHHE HIEMEHTOB CHCTEMBI C X XapaKTePUCTUKAMHU, TapaMeTpaMH IKCIUTyaTaluu, QyHKIHSIMU;

b) onucanue JOrMUYECKUX CBSA3EH MEXKIY dJIEMEHTAMU;

C) CTENEHb U XapaKTeP Pe3epBUPOBAHUS;

d) nonokeHre U 3HAUMMOCTh CUCTEMBI B paMKax YCTPOMHCTBA B 1I€JIOM (€CJIH 3TO UMEET MECTO);

€) BXOJIbI M BBIXO/Ibl CUCTEMBI;

f) 3aMeHbI B CTPYKTYpe CUCTEMBI JIJIsl U3MEPEHUS PEKUMOB SKCIUTYaTallUHU.



Jliis Bcex ypoBHeEM cuctembl HeoOxoauma nH(popManus o QyHKIMIX, XapaKTepUCTUKaX U IapameTpax. Y pPOBHHM CUCTEMbI PACCMAaTPUBAIOT CHU3Y
BBEPX JI0 CAMOT'0 BBICOKOTO YPOBHsI, uccieays ¢ momombio FMEA Bujbpl 0TKa30B, KOTOPBIE HAPYIIAIOT KAKAYIO U3 (PYHKIIUI CHCTEMBI.

5.2.2.2. OnpeneneHne TpaHul] CUCTEMBI JIJIs aHAJIU3a

I'panuubl cucTeMbl BKIIOYAIOT B ce0sl Ppu3nuecKkuil M (pyHKIMOHAIBHBIA MHTEP(EHCh MEXKIy CUCTEMOH M €€ Cpeloi, B TOM YHCIe ApPYyrHe
CUCTEMBI, C KOTOPBIMU B3aUMOJEUCTBYET Hccaenyemas cuctema. OnpenesieHne rpaHul CUCTEMBI Ul aHAIU3a JOJDKHO COOTBETCTBOBATh I'PaHUIAM
CHCTEMBbI, YCTAaHOBJICHHBIM JJISi MPOCKTHPOBAHUS U TEXHUYECKOTO OOCIYXMBAaHUS, U OTHOCHTHCSA K JIIOOOMY YpOBHIO cucTeMbl. CHCTEMbI W/WIN
KOMIIOHEHTBI, BBIXOJIAIINE 32 TPAHULIBL, JOJKHBI ObITh YETKO OIPEESICHbl M UCKIIIOYEHBI.

Omnpenenenne TrpaHUI] CUCTEMBI B OOJBIICH CTENICHHW 3aBHCUT OT €€ KOHCTPYKIMH, MPeIHa3HAY€HHOTO MCIIOIb30BaHUs, HCTOYHUKOB MTOCTABOK
WIA KOMMEpPYECKHX KpUTEpPHEB, YeM OT OonNTUManbHbIX TpeOoBanuit FMEA. OpHako, mOo BO3MOXXHOCTH, IPU OMNPEAETICHUU I'PaHUI HEOOXOIUMO
YUUTBIBaTh TpeOOBaHMs, O3BOJIsAOIIME YIPpocTUTh FMEA 1 ero uHTerpamnuio ¢ IpyrumMu CBSI3aHHBIMHU UCCIIEJOBAaHUSIMU. JTO OCOOEHHO Ba)KHO, €CIIU
cucremMa fABJseTcs (PYHKIMOHAIBHO CJIOXKHOM, C MHOTOYHMCICHHBIMHM B3aUMOCBSI3SIMH MEXJy OOBEKTaMHM BHYTPU U BHE IpaHMI. B Takux ciydasx
MIOJIE3HO OTIPENIEISATh TPAHHIIBI UCCIIEIOBAaHUI Ha OCHOBE (DYHKIIMI CHCTEMBI, a HE alapaTHBIX CPEICTB U MIPOrPAMMHOTO 00ecredeHus. DTO MO3BOJIHT
OTrPAaHUYUTh KOJMYECTBO BXOJOB M BBIXOJOB HAa JIPYTHME CUCTEMBI M MOJKET YMEHBIIMTH KOJMYECTBO M CHU3UTH TSKECTh IOCIEIACTBHI OTKa30B
CUCTEMBI.

Heo6xoauMo 4eTKO YCTaHOBUTH, UYTO BCE CHUCTEMbI MJIM KOMIIOHEHTHI BHE TPAHUI] HCCIEAYeMOH CHUCTEMbl PaCCMOTPEHBI U HCKJIIOUEHBI U3
aHajms3a.

5.2.2.3. YpoBHU aHan3a

BaxxHo ompenenuTs ypoBEeHb CHCTEMBI, KOTOPBIN OyJeT MCHONB30BaH Ul aHaiu3a. Hampumep, B cucteMe MOTyT BOSHUKHYTh HAapyLIECHUS €€
(GYHKIMH WM OTKa3bl MOJACUCTEM, CMEHHBIX 3JIEMEHTOB MJIM YHHKAJIBbHBIX KOMIIOHEHTOB (CM. pUCyHOK 1). OCHOBHBIE MpaBHja BbIOOpa ypOBHEH
CUCTEMBI JUIsl aHall3a 3aBUCAT OT JKEJIAeMbIX pe3yJlbTaTOB U JIOCTYIHOCTH HeoOxoaumoill uHpopmanuu. [lone3Ho HcCmosnb30BaTh ClleAyONIUE
OCHOBHBIE ITPUHIIMIIBI:

a) BBICIIMH YpOBEHb CUCTEMbI BBIOMPAIOT UCXO/I U3 KOHUEIINH NPOEKTAa U YCTAaHOBJIEHHBIX TPEOOBAaHUMN K BBIXOAAM;

b) camblif HUKHUH YpPOBEHb CHUCTEMBI, HA KOTOPOM aHAIN3 SABJISETCS APGEKTUBHBIM, - 3TO YPOBEHb, XapaKTEPU3YIOIUICI HATMUUEM JOCTYITHON
uH(pOpMaLUU Ul ONpPENENICHNUs U OMHMCAaHUs ero (PpyHKUMHA. BBIOOp COOTBETCTBYIOLIETO YPOBHSI CHCTEMbI 3aBUCHUT OT MpEAbLAYIIEro ombiTa. s
CHCTEMBbl, OCHOBAaHHOM Ha 3pesioM NpoeKTe ¢ 3a(UKCHUPOBAHHBIMU U BBICOKMMM YPOBHSIMM HAJIKHOCTH, PEMOHTOIPUTOJHOCTH M 0€30MacHOCTH,
MPUMEHSIIOT MeHee JeTalbHbI aHanu3. boiee neTanbHyr0 mpopaOOTKy M COOTBETCTBEHHO 0oJjiee HU3KHE YPOBHHM CHCTEMbI BBOJAST ISl HEAABHO
pa3paboTaHHON CUCTEMBI WJIM CUCTEMBI C HEU3BECTHON XPOHOJIOTHEHN HaJIe)KHOCTH;

C) YCTAHOBJICHHBI MM TpEANojaraeMblii YpOBEHb TEXHMUYECKOrO OOCIYKMBAaHUSI M PEMOHTA SIBISETCS LEHHBIM PYKOBOJICTBOM HpHU
orpezeneHuu 0osiee HU3KUX YPOBHEW CUCTEMBI.

IIpn nposenennn FMEA onpenenenue BUAOB, IPUUUH U MOCJIEICTBUN OTKa30B 3aBUCUT OT YPOBHS aHaJIM3a U KPUTEPUEB OTKa3a cUCTEMBL. B
MIpOLIECCe aHaIU3a MOCIEACTBHS 0TKa3a, UIEHTU(PUIIMPOBAHHOTO Ha O0Jiee HU3KOM YPOBHE, MOTYT CTaTh BUJIJAMHU OTKA30B JiJIsl 00Jiee BHICOKOT'O YPOBHS
cucTeMbl. Buibl 0TKa30B Ha 60siee HU3KOM YPOBHE CHCTEMBI MOT'YT CTaTh PUYMHAMH OTKa30B Ha 00Jiee BHICOKOM YPOBHE CUCTEMBI M TaK Jajiee.



[Tpy 1eKOMIO3UIIUK CUCTEMBI JI0 €€ JIEMEHTOB MOCIEACTBUS OAHOM min Oojiee NPUYMHBI BUAA OTKA30B CO3AAI0T BUJ OTKa3a, KOTOPBIH B CBOIO
ouepep SABJISETCS MPUYMHOM OTKAa30B COCTaBHOM yacTH. OTKa3 COCTaBHOW 4acTH SIBJSIETCS NMPUUMHOM OTKa3a MOJYJs, KOTOPHIA B CBOIO OuY€pellb
ABJISICTCA NPUYMHOM OTKa3a MojacucTeMbl. Bo3gelicTBHEe NMPUUYMHBI OTKa3a Ha OJHOM YPOBHE CUCTEMbI, TaKUM 00pa3oM, CTAHOBMUTCS NPUYMHOU
BO3/CUCTBUS Ha Oosiee BBICOKOM ypoBHE. [IpuBeieHHOE 00bsICHEHUE MTOKa3aHO Ha PUCYHKE 1.

5.2.2.4. llpencraBneHre CTPyKTYpPbl CUCTEMBbI

CuMBOIMYECKOE MPEJICTABICHHE CTPYKTYPHI (PYHKIIMOHUPOBAHUS CUCTEMBI, 0COOEHHO B BUJE CXEMBI, OUYCHb ITOJIC3HO MPHU MPOBEICHUH aHAIIN3A.

Heo6xonumo pa3paboraTh MPOCThIE CXEMBI, OTPaXKAIOLIME OCHOBHBbIE ()YHKIIMM CUCTEMBlL. B cxeme JMMHUU coeaMHEHUs OJOKOB IPEICTABISAIOT
co0OH BXOIBI M BBIXOABI JJISI KKAOW (QyHKIuH. XapakTep KakIoW (QYHKIMH W KaXXJOro BXOJA JOJDKEH OBITh TOYHO ommcaH. Jlisi ommcaHus
pa3nuyHbIX (a3 HKCIUTyaTal[MM CUCTEMbI MOKET OTPEOOBATHCSA HECKOJIBKO CXEM.

B cooTBercTBHM C MPOJIBMKEHHEM NPOCKTHPOBAHUS CHUCTEMBI MOXET OBITH pa3zpaboTaHa cxema C OJIOKaMH, MPEICTABISIONIMMHU pealibHbIC
KOMIIOHEHTbl MJIM COCTaBHble uyacTU. Takoe mpeicTaBieHHE MAaeT AONOJHUTENbHYI0 HH(OpManuio i Oonee TOYHOM HAEHTH(PUKALUU
MOTEHLIMAJIbHBIX BU/IOB OTKA30B U UX MPUYHH.

brok-cxeMbl JOJKHBI OTpa)kaTb BCE 3JEMEHTBI, MX OTHOIIEHUS, PE3epBUPOBaHME M (YHKLMOHAJIbHBIE B3aUMOCBSI3M MEXIYy HHMMHU. OTO
o0ecrieynBaeT MPOCIIeKUBAEMOCTh (DYHKIIMOHAIBHBIX OTKAa30B CHUCTEMBL. JlJisi OmMMCaHUs aJbTEepPHATUBHBIX PEKUMOB IKCIUTyaTallHd CUCTEMBI MOXKET
oTpe0OBaThCS HECKOJBKO OJ0K-cxeM. MoryT noTpeGoBaThCsi OTJENIbHBIE CXEMBI JUIsl KQXKJI0T0 peXuMa dKcIutyarainuu. Kak MuHUMYyM, Kaxaas Olok-
cXeMa J0JDKHA COJIePIKaTh:

a) IGKOMITO3HUIIMIO CUCTEMbI HA OCHOBHBIE MOJICUCTEMBI, BKJIOYasi MX (PYHKIIMOHAJIbHBIE B3aUMOCBSI3H;

b) Bce COOTBETCTBEHHO OTMEUEHHBIE BXO/IbI U BBIXO/bI M JIEHTU(UKALMOHHbIE HOMEpa KaKI0M M0ICHCTEMBI;

C) BCE pe3epBUPOBAHUS, IPEAYIPEKIAIONIYI0 CUTHAIN3ALUIO U IpYTHe TEXHUUECKUE OCOOCHHOCTH, KOTOpble 00€CIIeUnBaIOT 3aIUTy CUCTEMBI OT
OTKa30B.

5.2.2.5. Ilyck, sKcrutyartaius, ynpaBjieHUe U TEXHUYECKOe 00CITy)KUBaHUE

Craryc pa3iauyHbIX PEXHMMOB JKCIUTyaTallUM CHUCTEMBI, a TAK)K€ M3MEHEHUsS KOH(UTypaluM WU TOJOXKEHUS CHUCTEMbl U €€ KOMIIOHEHTOB B
TEUYEHHUE Pa3JINYHbIX CTAAMN SKCIUTyaTalluu JTOJDKHBI OBITH ONpeseieHbl. MUHUMalIbHBIe TPeOOBaHUS K (QYHKIIMOHUPOBAHUIO CUCTEMBI JTOJKHBI OBITH
oTpesieNieHbl TakK, YTOObl KPUTEPUHU OTKa3a U/UIU pabOTOCIIOCOOHOCTH OBLIM YETKUMHU U MOHATHBIMU. TpeOoBaHMS K TOTOBHOCTHU WM 0€30MacHOCTH
ClIelyeT yCTaHABJIMBATh Ha OCHOBE 33/IaHHBIX MUHUMAJIbHBIX YPOBHEW (DYHKIIMOHHUPOBAHUS, HEOOXOJUMBIX Il pabOThI, U MaKCUMaJIbHBIX YPOBHEN
MOBPEXKACHUSI, OMyCKaoIUX mprueMky. Heo0xoaumo nMeTs TOUHY0 HHOPMALINIO:

a) 0 MPOJOJKUTEIBHOCTH KaXK/10i (YHKIIMU, BBIMOIHIEMON CUCTEMOM;

b) 00 uHTEpBaJie BpEMEHH MEXY EePUOTUUECKUMH UCTIBITAHUSMU;

C) O BPEMEHH BBIMOJHEHHS] KOPPEKTUPYIOMINUX ASHCTBUI 10 MOSBICHUS CEPhE3HBIX MOCIEACTBUN I CUCTEMBIL;

d) 0 Bcex HCHONB3yeMBIX CpEACTBAX, YCIOBUSAX OKpYXalolled Cpeabl W/WIM TepcoHaje, BKIo4yas HHTEp(eNchl W B3aUMOJAEHCTBHS C
orepaTopamy;

€) 0 pabouux mporeccax Mpu 3arycKe CUCTEMBbI, OTKJIIOYEHUHU U JPYTUX Mepexoaax (peMoHTe);

f) 00 ympaBieHUH B MpoIIecCe CTaIui IKCIUTyaTaIluu;



€) 0 MPO(PUIAKTUYECKOM U/UITH KOPPEKTUPYIOIIEM TEXHUUYECKOM OOCITYKHUBaHUH;

h) o mporenypax HCIBITAHHA, €CITH UX TIPOBO/ISAT.

YCTaHOBIEHO, YTO OAHMM W3 BaKHBIX npuMeHeHuil FMEA sBasercs momomis B pa3pabOTKe CTpaTeTHd TEXHUYECKOro OOCTYyKUBaHUS.
Nudopmanus o cpeacrBax, OOOPYAOBaHHMM, 3alacHBIX YacTAX JUISI TEXHUYECKOTO OOCTYXXMBAaHUS JOJDKHA OBITh H3BECTHA TAaKXKE IS
MIPEIYPERKAAIONIETO U KOPPEKTUPYIOLIETO TEXHUYECKOTO 00CTyKUBAHUSI.

5.2.2.6. Oxpyxkaro1as cpejia CUCTEMbI

YcioBus OKpyXaromie cpenbl CHCTEMbl JIOJDKHBI OBITH OMNpEENICHbI, BKJIIOYas BHEIIHUE YCJIOBUS W YCIOBHS, CO3JIaHHBIE IPYTUMU
HaxOMSIIUMHUCS DsIIOM cuctemMamu. JlJis CHUCTEMBI JOJDKHBI OBITh ONUCAaHBI €€ OTHOIICHUS, B3aMMO3aBUCHMOCTH WJIM B3aWMOCBSI3U CO
BCIIOMOTaTeNbHBIMH WU IPYTUMHU CHCTEMaMU U HHTepdericaMu U ¢ IePCOHATIOM.

Ha cTaguu nmpoekTHpoBaHMS HE BCE ITH JIaHHBIC U3BECTHBI, M IIOATOMY JIOJDKHBI OBITh MCIIOJIb30BaHbI MPUOJIMKEHUS | npeanonoxenus. [1o mepe
MPOJBMKCHHS MPOEKTa U YBEJIMUYEHUS JAHHBIX UIS ydeTa HOBOW MH(OpMAalMU WIM W3MEHEHHBIX MPEANOJIOKEHUNH W MPUOMIKEHHH HeoOX0auMOo
BoITTONIHATH n3MeHeHust FMEA. Yacto FMEA npumenstor 1y1st onpeesneHusi HEOOX0AUMBIX YCIOBHH.

5.2.3. Onpenenenue BUAOB OTKAa30B

YcnenrHoe GYHKITMOHHUPOBAHUE CHCTEMBI 3aBHCHUT OT (DYHKITMOHHPOBAHMS KPUTHUSCKHUX JIEMEHTOB CUCTEMBI. s OlleHKH (PYHKIIMOHUPOBAHUS
CUCTEMbI HEOOXOIUMO UACHTU(PHUIMPOBATH €€ KPUTHYECKHE AIEeMEHThl. J((HEKTUBHOCTh MPOLENyp UIESHTU(UKALMN BUAOB OTKA30B, UX MPUYUH U
MOCJIC/ICTBHI MOKET OBITH MOBBIIIIEHA C ITOMOIIBIO MMOATOTOBKH CITMCKA 0KUIAEMBIX BHIOB OTKa30B HA OCHOBE CIEAYIOIINX JaHHBIX:

a) Ha3HAUEHUS CUCTEMBI,

b) ocobeHHOCTEl PJIEMEHTOB CUCTEMBI,

C) pexxrma paboThl CUCTEMBIL;

d) TpeboBaHMil K HKCILTyaTaINH;

€) OrpaHUYEHUN TT0 BPEMEHU;

f) Bo3neicTBUIl OKpy»Karolel cpebl;

g) pabouMx Harpy3oK.

[Ipumep cnmcka oOIMX BUOB OTKA30B MIpHUBEIEH B Tabmue 1.

Tabmuma 1

[TPUMEP OBIINX BIUJIOB OTKA30OB

Howmep Buaa otkasa HammeHoBanme Buja oTKa3a

1 Otka3 B nporniecce GyHKITMOHUPOBAHHUS

2 OrTkas3, cBA3aHHbBIN C HecpabaThIBAaHUEM B
YCTAaHOBJICHHOE BpEMs




3 OTka3, CBA3aHHBIN C HEMIPEKpallleHuEM paboThI B
YCTaHOBJICHHOE BpeMs
4 [IpexxneBpeMeHHOE BKITIOYCHHE

HpI/IMe‘{aHI/Ie - OTOT CIIUCOK SIBJISETCS TOJBKO IIPUMCPOM. PazaugaeIM THIIAM CHCTEM COOTBETCTBYIOT Pa3/IMYHBIC CITMCKH.

DaKTUYEeCKH KaxXJbli BUJ] OTKa30B MOKHO OTHECTH K OJJHOMY WJIM HECKOJIBKUM M3 yKa3aHHBIX oOmIMX BUI0B. OHAKO 3TH 00LIMe BUABI OTKA30B
HUMEIOT CIIMIIKOM IIHPOKYI 00sacTh aHanu3a. CienoBaTenbHO, CIMCOK HEOOXOIMMO pacIIUpUTh, YTOOBI CY3UTh IPYIIY OTKa30B, OTHECEHHYIO K
uccieyeMoMy o0IIeMy BUIY OTKazoB. TpeOoBaHMs K MapaMerpaM YIPaBJICHUS BXOJAMU U BBIXOJAaMH, a TakKe MOTEHLHUATIbHBbIE BUIbI OTKA30B
JOJDKHBI OBITH MICHTU(QUITUPOBAHBI M OIIMCAHBI HA CTPYKTYPHOH CXeMe HaJIeHOCTH 00bekTa. HeoOX0IMMO OTMETHUTH, YTO OJMH BHUJ OTKAa30B MOXET
HMMETh HECKOJIBKO MPUYMH.

Baxxno, 4To0bI O1leHKa BCeX OOBEKTOB B MpE/eiiax TPaHUI] CUCTEMbl HA CaMOM HIDKHEM YPOBHE ISl MACHTU(PHUKALUKU BCEX MOTECHIIMAIBHBIX
BUJIOB OTKa30B OblLjla COTJIACOBaHA C LESIMH aHajgu3a. 3aTeM MPOBOJAT HCCIIECIOBAHMS, MO3BOJISIIOIIME OMPEICIUTh BO3MOXHBIE OTKAa3bl, a TaKXKe
MOCJICACTBHS OTKA30B JUIS ITOJACUCTEM M (PYHKIIHIA CHCTEMBI.

[TocTaBIIMKKM KOMIUIEKTYIOIIUX TOJKHBI MACHTU(UIIMPOBATh MOTEHIIMATIbHBIE BUABI OTKA30B ISl CBOEH mpoaykiuu. OObIUHO JaHHBIE O BUIAX
OTKAa30B MOT'YT OBITh MOJYYEHBI U3 CIEAYIOIIUX UCTOYHUKOB:

a) I HOBBIX OOBEKTOB MOT'YT OBITh HCIIOJIb30BAHbI JaHHbBIE JPYTUX 00BEKTOB C aHAJOTUYHBIMHU (DYHKIIUEH U CTPYKTYpOil, a TaKkkKe pe3yabTaThl
WCIIBITAHUHN 3THX 0OBEKTOB C COOTBETCTBYIOIIMMHU HArPy3KaMU;

b) A5is HOBBIX OOBEKTOB MOTEHIMAIBHBIE BUBI OTKA30B U UX MPUYUHBI ONMPEAETSIOT B COOTBETCTBUH C IIENIIMU MPOEKTUPOBAHUS U JETATbHBIM
aHaMM30M (PyHKIUH 00BEeKTa. DTOT METOJ MPEANOYTHUTENIbHEE MPHUBEICHHOTO B TepeurciaeHur "a", MOCKOJIbKY HAarpy3kd U HEMOCPEICTBEHHO
(YHKIIMOHUPOBAHHE MOTYT pa3Nuyarhbcs AN aHAIOTUYHBIX 00BEKTOB. [Ipumepom Takoil cuTyaluui MOXeT ObITh Hcmonb3oBanne FMEA s
00pabOTKH CUTHAJIOB MPOLECCOPa, OTIIMYHOTO OT TAKOT0 XE MPOILIECCOpa, UCIOIB3YEMOTI0 B aHAJIOTMYHOM MPOEKTE;

C) JUIsl 0OOBEKTOB B IKCILTyaTaIllUU MOTYT OBITh MCIIOJIb30BaHbI JAHHBIE OTYETOB, OTHOCSIIUXCS K OOCITY)KHBaHHUIO M OTKa3aM;

d) moTeHManbHbIE BUBI OTKA30B MOTYT OBITh OMPE/IEICHBI Ha OCHOBE aHaIN3a (QYHKIIMOHATBHBIX U (PU3NYECKUX TTapaMETPOB, XapaKTEPHBIX JJIS
paboThl 0OBEKTA.

BaxxHo, 4TOOBI BU/IBI OTKA30B HE OBLIM MPOMYIIECHBI M3-3a OTCYTCTBHS JIAHHBIX, 4 Ha4aJbHbIC OIEHKH ObUIM yJydIlleHbl Ha OCHOBE PE3YJIhTaTOB
WCIBITAHUN U TaHHBIX TIPOABIKEHU MpoekTa. B coorBeTcTBUN ¢ FMEA HE00X0a1MO BeCTH 3aMUCH cTaTyca TAKUX OILICHOK.

Nnentuduxaiys BUAOB OTKA30B U MPU HEOOXOIUMOCTH OTPEIeTICHUE KOPPEKTUPYIOMINX IEUCTBUI MPOEKTa, MPEIYIPEKIAIOMNX TEHCTBUN IS
obecrieueHns KauecTBa WIH JCUCTBUNA MO TEXHUYECKOMY OOCTYKUBAHUIO MPOAYKIIMK UMEIOT TJIaBHOE 3HaueHue. boyiee BaKHO UACHTHPHUIIMPOBATH U
10 BO3MOXKHOCTH CMSITYHThH MOCJEACTBUS BUIOB OTKa30B MEpaMU MPOCKTUPOBAHMS, YEM 3HATh BEPOSITHOCTh WX MOSBIICHUA. ECii TpyaHO Ha3HAYUTH
MPUOPHUTETHI, MOKHO TOTPEOOBATH MPOBEACHMSI aHATN3a KPUTHYHOCTH.

5.2.4. IlpnumnHbl OTKA30B



HaunGoiiee BeposTHBIC MPUYNHBI KaKIOTO MOTCHIIMAIBLHOTO BUAA OTKA30B JOJKHBI OBITh MACHTHU(HUIIMPOBAHBI M ONMUCAHbI. Tak Kak BHUJl OTKa30B
MOXKET MMETh HECKOJIbKO MPUYHMH, Hanboyiee BEPOSTHBIC HE3aBUCUMBIC MPUYUHBI KAXKIOTO BUAA OTKA30B JOJKHBI OBITh WICHTH(QHUIMPOBAHBI H
OITHCAHEL.

WNnentudukanus 1 onrcaHue MPUYMH OTKAa30B HE BCETr/Ia HEOOXOJMMBI JII BCEX BHJIOB OTKA30B, MICHTU(MHUIIMPOBAHHBIX MPH MPOBEACHHUU
aHanu3a. MneHtudukanys v ONMUCaHUE MPUYUH OTKA30B M MPEUIOKEHUN 1O WX YCTPAHCHHIO JOJDKHBI OBITh BBIMOJTHEHBI HA OCHOBE H3YYCHUS
MOCIIEACTBUI OTKAa30B M WX TshKeCTH. UeM TspKenee MOCHEeACTBHS BUA OTKA30B, TEM 00Jiee TOYHO JOJDKHBI OBITh WACHTU(DUIIMPOBAHBI U OMUCAHBI
MPUYMHBI OTKAa30B. B IPOTUBHOM cilydae aHaJIMTHK MOXKET MOTPATUTh HEHYKHBIC YCHUJIUS Ha UACHTU(OUKAIIMIO IPUYUH TaKKX BHIOB OTKAa30B, KOTOPBIC
HE BIUAIOT Ha PYHKIIMOHUPOBAHUE CUCTEMBI WJIM UMEIOT OY€Hb HE3HAYMTEIbHBIC TTOCIIECICTBHS.

[TprunHBI 0TKA30B MOTYT OBITH OMPE/EICHBI HA OCHOBE aHAIKM3a KCIUTYaTallMOHHBIX OTKA30B WM OTKA30B B Mpollecce uCIbITaHui. Ecmu mpoekT
SIBJISICTCS] HOBBIM U HE UMEET MPEIECHTOB, MPUUNHBI OTKa30B MOTYT OBITh YCTAHOBJICHBI IKCIIEPTHBIMU METOIaMH.

[Tocne waeHTHUKAMK MPUYMH BHUJJIOB OTKA30B HA OCHOBE OIICHOK WX TOSIBJICHUS W TSHKECTH IOCJICACTBHI OIICHHMBAIOT PEKOMEHJ/IOBAHHBIC
JICHCTBHSL.

5.2.5. IlocnencTBus OTKa3a

5.2.5.1. Onpenenenne MocaeICTBUI OTKa3a

[TocneacTBue 0TKa3a SBISETCS pPe3yIbTaTOM JACUCTBUS BHIa OTKa30B B TEPMUHAX SKCILTyaTalluu, (YHKIIMOHUPOBAHUS WIIH CTaTyCa CUCTEMBI (CM.
onpenenenue 3.4). [locnencrBrue oTkaza MOKET OBITh BBI3BAHO OJTHUM WJIM HECKOJIBKUMH BHIAMH OTKA30B OJIHOTO HIIM HECKOJIBKHX OOBEKTOB.

[TocneacTBUs KaXaA0T0 BHIa OTKA30B TSl YHKIITMOHUPOBAHUS DIIEMEHTOB, (PYHKIIMH UITU CTAaTyCca CUCTEMBI JOJKHBI OBITh UICHTU(DUIIUPOBAHBI,
OIICHEHBI M 3apETUCTPUPOBAHbI. JIeHCTBUSA TEXHUUECKOTO OOCTYKMBAHUS M 1[€JM CUCTEMBI TAaK)Ke JOJHKHBI OBITH pACCMOTPEHBI BCIKUN pa3, KOT/Aa 3TO
HeoOxonumo. [lociencTBus oTkasa MOTYT BO3/ACHCTBOBATh HA CIEAYIOIIUI U B KOHEYHOM CUYETE Ha BBICIIMN ypOBEHb aHain3a cucteMsbl. [loaToMmy Ha
Ka)XJIOM YpOBHE TIOCJIE/ICTBHS OTKA30B JTOJDKHBI OBITh OIICHEHBI IS CJIEYIOIIET0, 00Je€ BHICOKOTO YPOBHSI.

5.2.5.2. JIokanbHBIE IOCIEACTBUS OTKa3a

Bripaxenue "nmokanbHbIE MOCHEACTBUA" OTHOCUTCSA K TOCTEACTBUSM BHJIa OTKa3a JJIs pacCMaTpPUBAEMOTO JJIEMEHTa cuctembl. llocnencTBust
Ka)KJJ0TO BO3MOKHOTO OTKAa3a Ha BBIXOJIe 00BEKTa JOJKHBI OBITh onucaHbl. Llenh naeHTHPUKAIUN JTOKATBHBIX MOCIEICTBUNA COCTOUT B 00ECTIeUeHUH
OCHOBAHHUU ISl OLIEHKH CYIIECTBYIOIINX aJbTEPHATHBHBIX YCIOBUN WM Pa3pabOTKH PEKOMEHYEMBIX KOPPEKTHPYIOIUX NeHCTBUI. B HEKOTOPBIX
CIIy4asix MOKET He OBITh JIOKAJIbHBIX MOCIEACTBHI, KPOME CaMOT0 OTKa3a.

5.2.5.3. IlocnencTBus 0TKa3a Ha YPOBHE CUCTEMBI

[Ipn nneHTUdUKAUKA TTOCIEACTBUNA TSI CUCTEMBI B II€JIOM IOCJIEACTBUS BO3MOYKHOTO OTKa3a ]ISl BBICIIETO YPOBHS CHCTEMBI OMPEACISIOT U
OILICHHMBAIOT Ha OCHOBE aHAJIM3a Ha BCEX MPOMEKYTOUHBIX YPOBHAX. [lociencTBYS BBICIIETO YPOBHS MOTYT OBITH Pe3yJIbTaTOM MHOTOKPATHBIX OTKA30B.
Hampumep, oTka3 ycTpoiicTBa 0€30MaCHOCTH TPUBOJUT K KAaTacTPOPUUYECKUM IOCIEACTBUSAM JIJII CHCTEMBI B IIEJIOM TOJIBKO B Clydae OTKasa
yCTpOiicTBa 0E30MacCHOCTH OJHOBPEMEHHO C BBIXOJAOM 3a JOMYCTHMBIE TpEeNeNbl TIaBHOW (YHKIMU CUCTEMBI, OJsI KOTOPOW MpelHa3HaYeHO
YCTPOMCTBO O€30MACHOCTH. DTH MOCIEACTBHS, SIBIIAIOIINECS PE3YIbTATOM MHOTOKPATHBIX OTKA30B, IOJKHBI OBITh yKa3aHbl B pabo4ux TabIuIax.

5.2.6. Metosbl 0OHapYKEHHUsI OTKA30B



JUis KaX/10ro BHJ1a OTKa3a aHAJIMTHK J0JDKEH ONpeieInTh criocod oOHapyKeHHs OTKa3a U CPe/ICTBA, KOTOPhIE MOJIb30BATENb WIN CIELUAIUCT 110
TEXHUYECKOMY OOCITY)KUBAaHHUIO MPUMEHSET JUII JUATHOCTHKHU OTKa3a. JIMarHOCTHKa OTKa30B MOXKET OBITh BBHIMIOJIHEHA C TPUMEHEHHEM TEXHHUYECKUX
CPEZACTB, MOXKET OCYLIECTBIATHCS aBTOMaTUYECKUMM CPEACTBAMH, IPEJYCMOTPEHHBIMU B KOHCTPYKIIMU (BCTPOSHHOE TECTHUPOBAHME), & TAKXKE MyTeM
BBEJICHUS CIICUAIBHONW MPOLEAYPhl KOHTPOJS M0 Hayaysa pabOThl CUCTEMbI WJIM NPH TEXHUYECKOM OOCIY>KMBAaHHH. J[MarHoctmka MOXeT OBITh
IIPOBE/IEHA NpH 3allyCKe CUCTEMBbI B Ipoliecce ee (YHKIMOHUPOBAHMS WIM 4Yepe3 yCTaHOBJIECHHbIE MHTEpBaJbl BpeMeHU. B mobom ciydae mocie
JMarHOCTUKH OTKa3a JIOJKEH ObITh YCTPAHEH ONACHBIM PEKUM IKCILUTyaTal1H.

Buapl oTka3oB, KpoMe paccMaTpUBaeMOro, KOTOPbIE MMEIOT HUIEHTUYHOE MPOSIBIEHHE, NOJDKHBI OBbITh NMPOAHATIU3UPOBAHbl U MEPEYHUCIICHBI.
Crnenyet paccMOTpPETh HEOOXOAUMOCTb OTAEIbHOM TMAarHOCTUKU OTKa30B PE3EPBHBIX AJIEMEHTOB B Mpoliecce pabOThl CUCTEMBI.

Jns FMEA xoHCTpyKUuu Ipu OOHapyKEHUH OTKa30B MCCIEIYIOT, C KakoW BEpOATHOCTBIO, KOIJAa U TIJleé HEAOCTAaTOK KOHCTPYKLUHU Oyner
uACHTHQUIIPOBAH (C TOMOIIBIO aHAIM3a, MOJCTUPOBaHUs, UcnbiTanuid u T.1.). st FMEA miporniecca nmpu oOHapy>KeHHUH OTKa30B pacCMaTpPUBAIOT, C
KaKOH BEPOSTHOCTBIO U TJI€ HEJOCTATKU U HECOOTBETCTBHSI MpOLIecca MOT'YT ObITh MICHTHU()ULMPOBaHBI (HAIPUMEpP ONEPATOPOM NPH CTATUCTUYECKOM
YIpaBJIE€HUH MPOILIECCOM, B IIPOLIECCE KOHTPOJISI KauecTBa WIIM Ha OoJiee MO3HUX ATarax mpoiecca).

5.2.7. YcioBUs KOMIIEHCAILIMH OTKa3a

WNnentudukamus Bcex OCOOCHHOCTEH KOHCTPYKIMM Ha JAHHOM YPOBHE CHCTEMBl WM JAPYIHMX Mep O€30MacHOCTH, KOTOpPhIE MOTYT
IIPEIOTBPATUTH WM YMEHBIIMTH NTOCIEICTBUS BUIOB OTKAa3a, SBJIAETCA Ype3BblUaiiHO BakHOU. FMEA noikKeH 4eTKo IOoKa3aTh UCTUHHOE JNEHCTBUE
3TUX Mep O0€30MacHOCTH B YCIOBUSX KOHKPETHOIO BHJAA OTKa3a. Mepbl 0€30I1aCHOCTH, MPENSITCTBYIOUIME OTKa3y, KOTOPbIE IOJDKHBI OBITh
3apeructpupoBanbl B FMEA, BkitouaroT B ceds cienyroniee:

a) pe3epBUPOBAaHHBIE OOBEKTHI, KOTOPHIE TOMYCKAIOT JUTUTEIbHYIO padoTy, €CIM ONH UM HECKOJIBKO 3JIEMEHTOB OTKAa3aJIH;

b) anbTepHAaTHUBHBIE CPEICTBA PAOOTHI;

C) MOHUTOPHUHT WM CUTHAJIbHBIE YCTPOMCTBA;

d) moOsle apyrue MeToAbl U cpeacTBa F3((EeKTUBHON PabOThI WM OTpaHUYEHHS yiepoa.

B npouecce npoektupoBaHus (yHKIIMOHAIbHBIE AJIEMEHTHI (aIapaTHble CPEeACTBA U MPOrpaMMHOE 0OecreyeHre) MOTYT ObITh HEOJJHOKPATHO
NEPeCTPOCHbl WM MepeOpMUPOBAHBI, A TAKKE€ MOI'YT OBITh M3MEHEHbl WX BO3MOKHOCTHM. Ha Kaxaol cTaguum HeoOXOAMMOCTb aHalu3a
UICHTU(QUIIMPOBAHHBIX BUJI0OB 0TKa30B U puMeHeHns FMEA nomkHa ObITh MOATBEpIKIEHA UITH 1aXKe TIEpEeCMOTpEHA.

5.2.8. Knaccugukanus TsyKecTu oTKasza

TsokecTh OTKa3a sIBIIsIETCS OLEHKOM 3HaYMMOCTH BIMSHUS MOCIEACTBUM BUIa OTKa3a Ha (pyHKIMOHUpoBaHUE o0bekTa. Kinaccudukanus TsxecTu
0TKa3a, 3aBucsmias ot ocooennocren npumenenns FMEA, pazpaboTrana ¢ yueroM HECKOJIBKHUX (aKTOPOB:

- XapaKTepUCTHKH CUCTEMBI B COOTBETCTBUH C BO3MOKHBIMHU OTKa3aMH, 0COOCHHOCTSIMH I0JIb30BaTeNeH UIIH OKPY>KaIOLIeH Cpebl;

- (pyHKIIMOHAJIBHBIX TAPAMETPOB CUCTEMBI MIIH MIPOLIECCa;

- TI0OBIX TpeOOBaHMI 3aKa3unKa, YCTAHOBIEHHBIX B KOHTPAKTE;

- 3aKOHOJIATENIbHBIX TpeOOBaHMI U TpeOoBaHUM 0€30MacHOCTH;

- TpeOOBaHUil, CBA3aHHBIX C TAPAHTUHHBIMU 00s13aTE€IHCTBAMHU.

B tabnune 2 npuBeneH npuMep Ka4eCTBEHHON KIIaCCU(DUKAIIUN TSHKECTH TTOCIIEICTBUM MPHU BBHITIOJIHEHUH OfHOTO 13 TUTIoB FMEA.



VJJIFOCTPATHUBHBIN ITPYMEP KIIACCUPUKALIMHN TSDKECTH
IOCJIEACTBUUN OTKA3A

Howmep
KJjlacca
TSKECTH
OTKa3a

HaumenoBanue
KJIacca TSHKECTH
OTKa3a

Onucanue MocieaCTBUS OTKa3a JIJIs Jitoaen
WA OKPYXAIOIIEH Cpeabl

v

Karactpoduueckuit

Bun oTkaza MOXKET IPUBECTH K IPEKPALICHUIO
BBITIOJTHEHUS IEPBUYHBIX (PYHKIIUN CUCTEMBI U
BBI3BIBACT TSKEJIBIE IOBPEXKIEHUS CUCTEMBI U
OKpY’Karomien cpeabl /Ui THOeNb U TSDKEIbIe
TpaBMBI JIFOJIEN

Kputnueckuit

Bup oTkaza MOXKET IPUBECTH K MPEKPALIEHUIO
BBHITIOTHEHUS MIEPBUYHBIX (PYHKIIUI CUCTEMBI U
BBI3BIBACT 3HAYUTCIIBHOC ITOBPCKIACHUC
CUCTEMBI M OKpY>KarolIeH CpeJibl, HO HE
MPEACTABIISIET COOOM CepbEe3HOM YIpO3bl
YKU3HH WIN 3I0POBBIO JIHOJEN

MunuManbHBIN

Bun oTkaza MOXKET yXyAIINUTh BBITIOJHEHHUE
¢GyHKIUI cucTeMbl 0€3 3aMETHOTO
MIOBPEXKICHHSI CUCTEMBI UJIN YTPO3bl KU3HU
WJIY 3JI0POBBIO JIFOJICH

HuuroxHbIit

Bua oTkaza MokeT yXyAIIUTh BHIIOJTHEHUE
(GyYHKIUI CUCTEMBI, HO HE BbI3bIBACT
MOBPEXKICHHUI CUCTEMBI U HE CO3J]aeT YrPO3bl
YKW3HU U 3JI0POBbIO JIIO/IEH

5.2.9. HactoTa uim BEpOATHOCTh MOSIBIICHUSI OTKA30B
YactoTa uiu BEpOSTHOCTD MOSIBICHUS KaXKJOTO BUJIA OTKA3a JIOJDKHA OBITH OMpe/ieieHa Ui OIICHKHU MOCIEeICTBUN WIH KPUTUIHOCTH OTKA30B.

Tabauua 2



Jist onpeneneHuss BEPOSITHOCTH TOSIBIICHHS BUJIa OTKa3a, IOMUMO ONYOJIMKOBAaHHON MH(pOpMAuu 00 WHTCHCUBHOCTH OTKa30B, OYEHb Ba)KHO
pPaccMOTPETh pealbHbIE YCIOBHUS (HYHKIIMOHHPOBAHMS Ka)JIOTO KOMIIOHEHTa (PKOJIOTHMYECKHE, MEXAHWYECKUE W/WIHM SIEKTPUYECKHE HArpy3KH),
XapaKTEPUCTHKH KOTOPOT'O BHOCSAT CBOW BKIIAJ B BEPOSTHOCTH MOSIBICHHS OTKa3a. JTO HEOOXOAWMO, MOCKOJIBKY COCTABJISIONINE HHTEHCHBHOCTH
OTKa30B M, CJIEJIOBATEIIbHO, MHTEHCHUBHOCTh PAacCMaTPUBAEMOI0 BUAA OTKa3a B OOJBIIMHCTBE CIy4acB YBEJIMYHMBAIOTCS BMECTE C YBEIUYCHUEM
BO3/ICHCTBYIOIIUX HATPY30K B COOTBETCTBUHU CO CTEIICHHBIM WJIA SKCIIOHEHIIMALHBIM 3aKOHOM. BEpOSITHOCTD MOSIBIICHHS BUJIOB OTKA30B JJISi CHCTEMBI
MOJKHO OLIEHUBATh C MCIOIH30BAHUEM:

- JAaHHBIX PECYPCHBIX UCIIBITAHUH;

- HOCTYIIHBIX 633 JAaHHBIX 00 UHTEHCUBHOCTIX OTKa30B,

- JAHHBIX 3KCILTyaTaIlMOHHBIX OTKA30B;

- JAHHBIX 00 OTKa3ax aHAJOTMYHBIX O6”I)€KTOB NI KOMITIOHCHTOB aHAJIOTUYHOT'O KJIacca.

Ouenku BepoATHOCTH mosiBieHHusT oTkaza FMEA oTHocaT k ompeneireHHOMY mnepuoay BpeMeHU. OObIUHO 3TO TapaHTUWHBIM MEepHOJ WU
YCTaHOBJICHHBIN CPOK CITY)KOBI 00BEKTa HITH TPOTYKIIHH.

[TpuMeHeHHEe YacTOThI U BEPOSITHOCTH TIOSIBJICHUS OTKa3a Pa3bsCHEHO HU)KE NIPU ONMCAHUU aHAJIM3a KPUTHYHOCTH.

5.2.10. Ilpouenypa ananuza

brok-cxema, npuBeieHHas Ha pUCYHKE 2, TIOKa3bIBACT OOIIYIO IIPOIICyPY aHATU3A.

Hauamo FMEA wunm FMECA

|
\/

—> BeIOOP KOMIIOHEHTOB OOBEKTa IJIA aHalu3a

|
\/

MﬂeHTM@MKaHMH B IOB OTKas3OB BH@paHHHX KOMIIOHEHTOB

|
\/

r> BH@Op B1a OTKA30B HOJI4 aHaJir3a

|
\/

MﬂeHTM@MKaHMH IIPOMEXYTOUHEIX VM KOHEUHEIX HOCHeHCTBMﬁ BrIa OTKasza

|
\/




OnpeneneHme TSXECTM KOHEUHHIX I[10CJIENCTBUM

|
\/

VnenTrdmKaumMsa NOTEHLMAJIbHBIX IIPMYMH BMIOa OTKasa

|
\/

OueHka YaCTOTE MU BEPOATHOCTM IIOABJIEHUMA BMIa OTKasa
B TedeHMe 3aJaHHOTO IIepruola BPpEeEMEeHU

|
\/

TaXeCcThb [NOCJEeNCTBMI M/Uin
BEPOSATHOCTL I[NOSABJIEHUSA
OoTKaz3a SABJAKTCS OCHOBAaHUEM
OJis OeVCTBUM?

HeT

T
\/ Ia

[I[pyMeHEeHME METOIOB COKpAlleHMs OTKaz0B,
KOMIIEHCUPYKRIUX yCJIOBUM.
¥ OTBETCTBEHHOTI'O NepcoHasna

KOPPEKTUPYRIUX HOEeNCTBUN
NoneHTudMKaumMsa IeVCTBUM

|
\/

IJOKYMEHTMPOBAaHHEE KOMMEHTapuu,

OeCTBUSA UM 3aMedaHUs

pexoMeHIaumum,

\/
EcTb Ji elme BUIOBL HeT EcTte 5m mpyrue HeT
OTKas30B KOMIIOHEHTAa > KOMIIOHEH THI

OJid aHajmsa?

| 1a

OJid aHajmsa?

Ila

SaBepumenne FMEA. OnpegnesieHre OATH CleOyplero nepecmorpa |<——




Pucynok 2. biiok-cxema ananusa

5.3. Ananu3 BUJI0B, NOCNEACTBUN U KpuTUuYHOCTH 0TKa30B (FMECA)

5.3.1. llens ananuza

Byksa C, BxirouenHast B ab0pesuarypy FMEA, o3Hauaer, 4To aHanu3 BUJa OTKA30B MPHBOAMT TAKKe K aHAIU3Y KpUTHUYHOCTH. OmnpeneneHue
KPUTUYHOCTH MOJIPa3yMEBAET HCIOJIb30BAHUE KAaY€CTBEHHOM MEpbl MOCIEACTBUM BUAOB OTKa3a. KpUTUYHOCTh MMEET MHOYKECTBO ONPEIEICHUN U
CIOCO0OB M3MEpeHUs], OOJNBIIMHCTBY M3 KOTOPBIX NMPHUCYII ONM3KUN CMBICI: BO3IEHCTBHE WM 3HAYMMOCTH BHJIA OTKa3a, KOTOPHIM HEOOXOIMMO
yCTPaHUTh HIIM CMSTUUThH €ro mociencTBusa. HekoTopele M3 3THUX croco0oB u3MmepeHus oObsicHeHbl B 5.3.2 u 5.3.4. llenp aHanu3a KPpUTHUHOCTU
COCTOMT B KAUECTBEHHOM OIPEAEICHUU OTHOCUTEIbHOW BEIMYMHBI Ka)KJOTO IMOCIEACTBHS OTKa3a. 3HAUEHUS 3TON BEJIMYMHBI MCHOJIB3YIOT JUIS
YCTaHOBJICHHSI IPUOPUTETHOCTHU ACMCTBUIA MO YCTPAHEHUIO OTKA30B UJIM CHIKEHUIO UX MOCJIEICTBUN HA OCHOBE KOMOMHAIIMN KPUTHUYHOCTH OTKA30B U
TSDKECTH UX MTOCIEACTBHM.

5.3.2. Puck R u 3Hauenue npuopuretHocty prcka (RPN)

OfHUM U3 METOJIOB KOJIMYECTBEHHON OIIEHKHM KPUTHYHOCTH SIBJSIETCS ONpeieNieHne 3HaueHus npuoputeTHocTH pucka [Risk Priority Number
(RPN <1>)]. Puck B 3TOM ciy4yae OLEHHUBAIOT CyOBEKTUBHON MEpPOM TSHKECTH MOCIEACTBHM M BEPOSTHOCTHIO BO3SHMKHOBEHMSI OTKa3a B TEUCHUE
3aIaHHOTO TIEPUOJIa BPEMEHHU (MUCTIOIB3YEMOTO ISl aHain3a). B HEKOTOpBIX ciydasx, KOTr/a 3TOT CIOCO0 HEMPUMEHHM, HEOOXOIUMO OOPAaTUTHCS K
6omee mpoctoit popme HekonmuecTBeHHOTO FMEA.

<1> BenuuuHa, XapakTepHu3yoolas TSKeCTb OCIEICTBUI.
B kauectBe 001m1eil Mepsl oTeHIHaabHOro prucka R B HekoTopbix Tunax FMECA ucnons3ytoT BeTUYuHY:
R=SxP,

rue:

S - 3HaueHUE TSHKECTH TMOCIE/ICTBUM, T.€. CTETICHU BIUSHUS OTKa3a Ha CUCTEMY WJIH TMOoJib30Bartens (0e3pa3MepHasi BETUYHMHA);

P - BeposATHOCTH TOsIBIICHUSI OTKa3a (Oe3pa3mepHas BenmnuuHa). Ecnu ona menbie 0,2, ee MOXKHO 3aMEHUTH 3HaUYeHneM KpUTUIHOCTH C, KOTopoe
HCIOJIE3YIOT B HEKOTOPBIX KOJMMYecTBeHHBIX MeToiax FMEA, onrcanHbIx B 5.3.4 (OlleHKa BEPOSATHOCTH MOSBICHUS MMOCIECTBUI 0TKAa3a).

B nexoropeix nmpumenernsix FMEA wm FMECA nonomHUTENsHO BBIACISIOT YPOBEHb OOHAPYKEHUsI OTKasza JUIsl CHCTEMBI B IeloM. B atux
CIlydasix HCHOJB3YIOT JOMOJHUTEIBHO 3HAaueHHe OOHapyxeHHs oTka3za D (Takke Oe3pa3smepHass BenwuuHa) A7 (GOPMUPOBAHUS 3HAUCHUS
npuopureTHocTy prucka RPN:

RPN=SxOxD,



rae:

O - BEpOATHOCTD MOSBJICHUS OTKAa3a IS 33JJAHHOTO UJIM YCTaHOBJIEHHOTO NEPHO/1a BPEMEHH (3Ta BETMYMHA MOXKET OBITh ONpeieNieHa KaK paHr, a
He (paKTHUYEeCKOe 3HAaUE€HUE BEPOATHOCTH MOSBICHUS 0TKa3a);

D - xapakrepusyeT OOHapyXeHHE OTKa3a W NPEACTaBIseT OO0 OIEHKY IaHca MACHTU(UIMPOBATh U YCTPAHUTH OTKA3 JIO MOSBICHHS
MOCJIEJICTBUM AJI1 CUCTEMbI WM 3aKa3zuuka. 3HaueHUs D oObIYHO paHKMpOBaHBI B OOPaTHOM HOPSIKE IO OTHOIIEHUIO K BEPOSTHOCTH MOSBICHUS
OTKa3a WIH TSKECTH OTKaza. YeM Bbllle 3HaueHue D, TeM MeHee BepOsATHO OOHapyKeHue oTKa3a. boyiee HU3Kas BEPOSTHOCTb OOHApYXKEHHS
COOTBETCTBYET OoJiee BbICOKOMY 3HadeHH0 RPN u 0osiee BBICOKOIH NPHOPUTETHOCTH BUJIA OTKA3a.

3Hauenue npuopuretHoctu pucka RPN MoxHO Hcnonb30BaTh A YCTAaHOBJIEHMSI IMPUOPUTETOB INPU COKpAlllEHUU BUIOB OTKaza. Kpome
3HAYEHUS NPUOPUTETHOCTU PUCKA, JJISA IPUHATUSA PELICHUS O COKPALICHWM BHUJIOB OTKAa30B YUMTHIBAIOT, NPEXKJIE BCEro, 3HAYCHHUE TSHKECTH BUIOB
0TKa3a, MoJpa3yMeBasi, 4YTO IIPU paBHBIX WK Oyin3kux 3HaueHusXx RPN B nepByro ouepesnb 3TO pelieHue ciaelyeT NPUMEHSITh K BUJaM OTKa30B ¢ OoJee
BBICOKMMM 3HAaUYEHUSMHU TSHKECTU OTKA30B.

OTH 3HAYEHUS MOTYT OBITH OIICHEHBI B YHCIOBOM BHJE C MPUMEHEHHEM HETPEPHIBHOM MM AMCKPETHOHN MIKaIbl (KOHEYHOE YHCIIO 3a/JaHHBIX
3HAYCHM).

3areM BUABI OTKA30B PaHXUPYIOT B cooTBeTCTBUHU ¢ UX RPN. Bricokuil npuopurer HazHaudaroT ajs BblcokuX 3HadeHHid RPN. B HekoTophix
ClIydasx IOCIEACTBMs Ul BUAOB 0TKa30B ¢ RPN, mpeBplaroniuM yCTaHOBIIEHHBIN MPENAE, SIBJISIFOTCS HENPUEMIIEMBIMH, B TO BPEMsI KaK B IPYruX
CJIy4asix BBICOKME 3HAYECHUS TSKECTH OTKA3a YCTAHABIMBAIOT HE3aBUCUMO OT 3HaueHui RPN.

Paznmnunsle Tunel FMECA ncnonb3yroT pasnuusble mkansl 3HadeHud ausg S, O u D, Hanpumep ot 1 1o 4 nnu 5. Hekoropsie tunsl FMECA,
HanpuMep HCIOJIb3yeMble B aBTOMOOWJIBHOM IMPOMBIIIIEHHOCTH Ul aHalu3a KOHCTPYKIMM M Tpolecca Mpou3BoAcTBa, HasbiBaeMble DFMEA u
PFMEA, naznayvatot mkany ot 1 1o 10.

5.3.3. Cea3p FMECA c aHanu3om pucka

CoueTaHue KpUTHYHOCTH M TSDKECTH TOCIEACTBUN XapaKTepU3yeT PUCK, KOTOPBIH OTJIMYAeTCsl OT OOBIYHO NMPHUMEHSEMBIX MOKa3aTenel pucka
MEHBIIEH CTPOroCThIO U TPeOYET MEHbIIIE YCHIINN [T OLIEHKHU. Pa3innuus 3aKkiiouaroTcs He TOJIBKO B CIIOCO0€ MPOrHO3a TAXKECTH MOCIIEACTBUI 0TKa3a,
HO TaK)Xe€ M B ONMCAHWU B3aUMOJEHCTBMIA MEX1y BHOCSIIMMHU BKJIaJa (pakTopamMu ¢ momolibio o0bdHOM Bocxomsimei npouenypst FMECA. Kpome
toro, FMECA 00bIYHO 103BOJISIET MPOBECTH OTHOCUTEILHOE PaHKUPOBAaHUE BKJIAJ0B B COBOKYITHBIM PUCK, B TO BpeMs KaK aHAJIU3 pPUCKa JUIsl CUCTEM
C BBICOKMM PHCKOM OOBIYHO OPHUEHTHUPOBAH Ha MpHeMieMblil puck. OJHaKO JUIsl CUCTEM C HU3KUM PUCKOM M HU3KOH ciokHocThio FMECA moxer
OBITh SKOHOMHYECKH Oosiee 3PHEeKTUBHBIM U TOAXOISIINM METO0M. Beskuii pas, koraa npu BeimoaHeHUn FMECA oOHapyxuBaeTcsi BEpOSITHOCTh
MTOCJIC/ICTBHI C BHICOKUM PHCKOM, 00JIe€ TTPEATIOUTHUTEIHHBIM SIBJISIETCS MCIIOJIb30BAaHUE BEPOSATHOCTHOTO aHanm3a pucka [Probabilistic Risk Analysis
(PRA)] Bmecto FMECA.

[To »toit npuunne FMECA He nomkeH ObITh MCMOJIb30BaH KaK €IUHCTBEHHBIA METO/ MPUHATUS PEHICHHUS O IPUEMIIEMOCTH PUCKAa KOHKPETHBIX
IIOCJIEACTBUM JJII CUCTEMBI C BBICOKMM PUCKOM WIIA BBICOKOW CIIOKHOCTBIO, JAKE€ €CJIM OLIEHKA YacCTOTHI U TSHKECTU IIOCIEACTBUM OCHOBaHA Ha
3aCITyKUBAIOLUX JIOBEPHE JaHHBIX. JTO JOJKHO OBbITh 3ajjauell BEPOSITHOCTHOIO aHajin3a pHcKa, rie Oobllle BIUSIOUMX [apamMeTpoB (M HX
B3aUMOJICHCTBUIT) MOKET OBITh MPUHATO BO BHUMaHUE (HapuMep, BpeMs BBLACP)KKH, BEPOATHOCTh MPEIOTBPALLIEHHS TTOCIEACTBUN, CKPBIThIE OTKa3bl
MEXaHU3MOB OOHApPYKEHHUSI OTKA30B).



B coorBerctBH ¢ FMEA KaXX10¢€ I/II[eHTI/I(l)I/II_II/IpOBaHHOC IMOCICACTBUE OTKa3a OTHOCAT K COOTBETCTBYIOIIEMY KJIACCY TSXKECTH. qaCTOTy
MOSIBJICHUSI COOBITHH BBIYMCIISIOT HA OCHOBE JaHHBIX 00 OTKa3ax WM OLCHUBAIOT IJId HCCJICIIyCMOfI cocTaBHOM 4yacTu. YacToTa MOSBICHHS CO6LITI/II>'I,
YMHOKXCHHAsA Ha 3aJJaHHYIO Hapa60TKy, Ja€T 3HAYCHUC KPUTHYHOCTH, KOTOPOE 3aTEM INPHUMCHIAIOT K INKaJIC HCIIOCPEACTBCHHO, WJIM, €CJIM HIKalla
MMpEaACTaBJIACT coboit BCPOATHOCTL ITOABJICHHUA COGBHIDL OIMPCACIIAOT 3TY BCPOATHOCTH IMOABJIICHHUA B COOTBCTCTBHU CO mKkanoit. Knacc TsokecTu
HOCJ'ICI[CTBPIFI H KJIaCC KPUTUIHOCTHU (I/IJ'II/I BCPOATHOCTD ITOABJICHUA CO6I)ITI/IH) I KQXKI0ro Mmocia€ACTBUA BMECTC COCTABIIAIOT BEJIMYUHY IMOCICICTBHA.
Mo:KHO BBIACIIMTL ABA OCHOBHBIX METO/Id OLICHKU KPUTUYHOCTU: MAaTPULY KPUTUIHOCTU U KOHLCIIIHUIO IPUOPUTCTHOCTU PUCKA RPN.

5.3.4. OnpeneneHne UHTEHCUBHOCTH OTKa30B

Ecim wm3BeCTHH MHTEHCMBHOCTM OTKas30B IJid BUIOB OTKA30B aHAaJIOTMUHBIX
ODBEKTOB, OIPEIeJIeHHEE IJig BHEUWHMX UM 3KCIJIyaTalMOHHBIX YCJIOBMM, aHAaJIOTMUHBIX
OPUHATEIM  OJI9 nCccienyeMomn CHCTEMH, 3TYM YaCTOTH COOBITMM MOITYT OBITb
HENOCPEeOCTBEHHO MCIOJNIb30BaHEl B FMECA. EcamM MMEOTCS MHTEHCUBHOCTM OTKAas30B
(a He BMIOOB OTKaBOB) OJi14 OTJIMYHBIX OT H@O@XO,HMMBIX BHEUNHMX UM OJSKCIIJIYaTalMOHHBEIX
YCJIOBUM, MHTEHCUBHOCTM BMIOB OTKAB0B IOOJIKHE OBITH pPacCuMTaHbl. Ilpy >3ToM
OOBIYHO MCIIOJIB3YKT CcJlefypllee COOTHOUEHMUE :

nambna = jaaubina X ajabda x OsmTa ,
i Jj i i

roe:
aaMbia - OlleHKa MHTEHCUMBHOCTM OTKA30B 1-T'0 BMUIa OTKA30B (MHTEHCUBHOCTHL
i
OTKa30B IpennojlaraeTcsa IOCTOSHHOM) ;

aaMbma - MHTEHCUMBHOCTB OTKAa30B J-T0O KOMIIOHEHTAa;
J
anbba - OTHOUEHMEe KOJMUeCcTBa 1-I'0 BMIa OTKAs0B K ofmeMy KOJIMUeCTBY
i
BUIOB OTKazs0B, T.E. BEPOSATHOCTL TOTO, uyTo 0oOBekT OymeT MMeTb 1-1 BUL
oTKazsa;
BaTa - YCJOBHAas BEPOSATHOCTHL [IOCJENCTBMUS 1-TO BMIa OTKa3a.

1

['maBHBIM HEZOCTATKOM TaKOrO0 METOJia SIBJSIETCS HESIBHOE MPEAIOJIOKEHHUE O TOM, YTO MHTEHCUBHOCTH OTKA30B IOCTOSIHHA M YTO MHOTHE
UCIOJIb3YEMbI€ MTapaMeTphl MOTYYEHbl Ha OCHOBE IPOrHO30B WJIHM MPEANONI0KEHHH. ITO 0COOEHHO Ba)KHO B Clly4yae, KOrja JJisi KOMIIOHEHTOB CUCTEMBbI
OTCYTCTBYIOT JIaHHBIE O COOTBETCTBYIOIIMX MHTEHCUBHOCTSIX OTKAa30B, a UMEETCS TOJILKO pacdyeTHas BEpOSITHOCTh OTKa3a 3a YCTAaHOBJICHHOE BpeMs
paboThI C COOTBETCTBYIOIIMMHU Harpy3KaMu.

C momormiplo MoKa3areneil, YUUTHIBAIONINX M3MEHEHHs YCIOBUU OKPYXAIOUIeH cpeipl, Harpy30K, TEXHUYECKOTO OOCHy>KMBaHUA, JaHHBIE 00
MHTEHCUBHOCTSX OTKA30B, MOJYUEHHBIE B OTJIMYHBIX OT UCCIEAYEMBIX YCIOBUSAX, MOTYT OBbITh IT€PECUNTAHBI.

PexoMenariu mo BEIOOPY 3HAYSHHH 3TUX MOKa3aTeleil MOKHO HAMTH B COOTBETCTBYIONINX MyOTUKALIUAX MO HaJeKHOCTH. ClieyeT TIaTeabHO
MIPOBEPSITH MPABMIHHOCTD U MPUMEHUMOCTD BRIOPAHHBIX 3HAYEHUHN ITHX MapaMeTPOB VIl KOHKPETHON CUCTEMBI M €€ DKCIITyaTallHOHHBIX PEKUMOB.



B HEKOTOPEIX Cllydadax, TaKMuxX Kak KOJIMUECTBEHHHN MeTOI aHaJim3a, 3HaA4YeHUle

KPUTMYHOCTM BMza oTkasa C (He cBpgBaHHOEe C OobuMM 3HadeHueM "KpurTmuHocTU",
i

KOTOpPOEe MOXEeT IIPMHMMATL IJpyTroe 3HadyeHMe) MCIHOJb3YIT BMECTO MHTEHCUBHOCTU

OTKas0B 1-T0 BuMma oTKazoB JaMObma . 3HaueHMe KPUTUUYHOCTU CBSB3aHO C YCJOBHOM

i
YacTOTOM OTKasa M BpeMeHeM BSKCIJyaTaluy U MOXeT OBTbH MCIOJILE30BAHO IJid
nojgydyeHmsa 0Oojiee peaquMcTUUYHOM OLEeHKM PUCKa, COOTBETCTBYKHIETO KOHKPETHOMY
BUIYy OTKasza, B TeUueHMe 2BaIaHHOTO BPEMEHM MCIOJbB30BAHUS NPONYKLMUM.

C = jpgamMbma x t ,
i i 3
C = naMbma X ajlbdpa x BosTa X t ,
i J i i J
roe t - BpeMa paboOTEl KOMIOHEHTA B TedeHMe BCEero 3alaHHOT'O BPEMeHU’
J
uccnenosaHuy FMECA, @mjsg KOTOPOT'O OlleHeHa BEepPOSTHOCTL, T.e. BpeMsa aKTUBHOMU

PaboTE j-TO KOMIIOHEHTA.
3HaUeHue KPUTUUYHOCTUM IOJI4 j—l"O KOMIIOHEHTa, mMerumeIro m BUMIOOB OTKa30B,
onpenesygnT o dopMmyJe:

m
C = SUM mambma x ajnbba x O6aTa X L .
I i=1 I i i I

CilenyeT ydeCTb, UYTO 3HAUeHUE KPUTUUYHOCTU HE CBA3aHO C KPUTMUHOCTBLI Kak
TakKoOBOM. OTO JuMmb 3HAaYeHMe, BHUUCIISEMOE B HeKOTOpHxX Tunax FMECA wu
npencTasjapmee CcoO0M OTHOCUTEJIbHY Mepy nocJaencTBUn BMIa OTKazsa u
BEPOATHOCTM €TI0 INOABJIEHMSA. 3IOeChb BHAUYEeHME KPUTUYHOCTM HABJISETCH MEepOM PMCKA,
a He MepoM MNOABJIEHMA OTKasa.

BeposaTHOCTE P MNOABJIEHMS OTkasa 1-T'o BMIa 3a BpeMsa t OJig  IOJIydeHHOMU

i J
KPUTUYHOCTM :



Ecny MHTEHCHMBHOCTH BUJIOB OTKAa30B U COOTBETCTBYIOLINE 3HAYCHUSI KPUTUUHOCTH MaJibl, TO C IpyObIM MPUOIMKEHUEM MOXHO YTBEPKAATh, UTO
U1 BeposITHOCTEH nosiBineHust MeHblie 0,2 (kpuTu4HOCTh paBHa 0,223) 3Hau€HUSI KpUTUYHOCTH U BEPOATHOCTH OTKA3a OUYEHb OJIM3KH.

B ciny4yae nepeMeHHBIX HHTEHCUBHOCTEH OTKA30B MJIM YacCTOT IOSIBJIEHUS OTKa3a HEOOXOJUMO BBIUUCIIATE BEPOATHOCTD MOSIBICHUS OTKA3a, a He
KPUTHYHOCTb, KOTOpasi OCHOBAaHA Ha MPEANOI0KEHUHU O IOCTOSTHCTBE MHTEHCUBHOCTH OTKAa30B.

5.3.4.1. Marpuna KpUTUHYHOCTH

KputnuHocTs MOKeT OBITH NMpPEACTAaBICHA B BHJE MATPUIbl KPUTHYHOCTH, KaK IOKa3aHO Ha pucyHke 3. CienyeT MMeThb B BHJY, UTO HE
CYIIECTBYET YHUBEPCAIbHOIO ONPEAENCHHUs KPUTHMYHOCTH. KpUTHYHOCTH 1OJKHA OBITH ONpEAeieHa aHAJUTHUKOM M IPHUHATA PYKOBOAUTENIEM
IIpOrpaMMbl UM IpoekTa. OnpeaeneHuss MOryT CyHIECTBEHHO Pa3iMyaThes IS pa3InyHbIX 3a/1a4.

BepoaTHOCTH
[IOABJIEHUA

5 BEICOKUM PMCK

4 Bun oTkasa
(B) 1

2 Buno orkaza
(D) 2

1 |Humsxwuit puck

I IT ITIT Iv

TaxecTb IIOCJEOCTBUM
Pucynok 3. MaTtpuua KpUTUYHOCTH

B marpune KpUTUYHOCTH, MPEICTAaBICHHOM HAa PUCYHKE 3, MPEANOJIaraercs, YTO TSHKECTh IMOCIEICTBHM YBEIMYMBAETCS C YBEIMUYEHUEM €€
3HaueHus. B aTom ciydae IV coOTBETCTBYeT HaMBBICIIEH TSHKECTH TOCIIEACTBHH (THOENh YeToBeKa U/ MK TTOTepsl QYHKIIMHU CHCTEMBI, TPABMBI JIFO/ICH ).

KpOMe 9TOro, MpearoJaaracTcd, 4YTo Ha OCU OpAUHAT BEPOATHOCTD MMOSABJICHUS BUAA OTKA3a BO3PACTACT CHU3Y BBCPX.
Ecam camasa BEHCOKasa BEPOATHOCTb I[OABJIEHMA He MNpeBblaeT 3HadeHusa 0,2, ToO
BEPOATHOCTBL IOABJIEHMA BMIOa OTKa3a U 3SHAaUEHMEe KPUTHUUHOCTM NPUOIM3UTEJIEHO



PaBHH OPYyT OpyTry. YacTo @IpM COCTaBJIEHUM MATPULE KPUTUUHOCTU [IPUMEHSOT
CIlegy Wy WKaJy :

- 3HaueHUe KPUTUUIHOCTHU 1 mnr E. I[pakTUUecKy HEeBEepPOSTHHI oTkKas,

BEPOSATHOCTbL €TI0 IOSABJIEHUMS MBMeHseTcsa B umHTepBajse: 0 <= P < 0,001;
i

- BHaUeHMVe KPUTUYHOCTU 2 uyimu D. Pelxuyl 0oTKasz, BEPOSTHOCTL €TI0 [NOSBJIEHUS

usMeHsgeTcsa B umHTepBajsie: 0,001 <= P < 0,01;
i

- 3HaAUeHMe KPUTHUUHOCTM 3 wmim C. BOBMOXHEIM OTKasz, BEPOSTHOCTL €To

IoaBJIeHMS M3MeHseTcsa B uHTepmasie: 0,01 <= P < 0,1;
i

- 3BHAUeHue KpUTnuuHocTr 4 wmam  B. BepoATHHEM OTKa3, BEPOATHOCTbL €ro

IOaBJIeHMS M3MeHseTcsa B MHTepmajse: 0,1 <= P < 0,2;
i

- 3HAUEHUE KPUTUUHOCTM 5 mim A. UYacCTeM OTKAa3, BEPOSITHOCTHL €TI0 [OSBJIEHUS

u3MeHsgeTcss B MHTepBaje: 0,2 <= P < 1.
i

Pucynok 3 npuBezneH ToiapKO 17 npumepa. B npyrux mMeronax MOryT ObITh MCIOJIB30BaHBI JJi1 KPUTUUHOCTU U TSXKECTH MOCIEACTBUI apyrue
0003HaueHus " OIIpCACIICHUA.

B npumepe, npuBeneHHOM Ha pucyHKe 3, BUJ OTKa3a 1 nMeer 0OoJiee BBICOKYIO BEPOSITHOCTb IMOSIBJICHMS, YEM BHJI OTKa3a 2, KOTOPBHIM MMeEeT
Oomee BBICOKYHO TSAXKECTb HOCHGHCTBHﬁ. Pemenue o TOM, KaKOMY BUY OTKa3a COOTBCTCTBYCT 0oJiee BBICOKHUH MMPUOPUTET, 3aBUCUT OT BUJAa HIKAJIbI,
KJIACCOB TSKECTH M YaCTOTHI M MCIIOJNb3YEMbIX NPUHIUIIOB paHXXUPOBaHUS. XOTS AJIs JIMHEMHOM IKalbl BHJA OTKa3a 1 (kak OObIYHO B MaTpHulle
KpI/ITI/I‘-IHOCTI/I) JOJI’KEH UMETh Oomee BBICOKYIO KPUTUYHOCTDH (I/IJ'II/I BCPOATHOCTDb HOSIBJICHI/ISI), 4YEM BH/ OTKa3a 2, MOT'yT OBITH CUTyalliu, Koraa Ts>KECTb
MOCJIEACTBUIM MMeeT aOCOIOTHBIM NMPUOPUTET HAJ YacToTol. B arom ciiydyae BuI oTkaza 2 siBisieTcst Oosiee KpUTHYHBIM BUJOM OTKaza. [pyroit
O‘-IGBI/II[HBII\/’I BbIBOJI COCTOMT B TOM, YTO TOJIBKO BHJbI OTKa3ad, OTHOCAMIUCCA K OAHOMY YPOBHIO CHCTCMbI, MOXXHO O6OCHOBaHHO CpaBHHMBATL B
COOTBETCTBUHU C ManPILIefI KPUTHYHOCTH, IMOCKOJIbKY BHUIBI OTKa3a CUCTCM HHU3KOH CJII0HOCTH Ha 00Jee HU3KOM YPOBHE 00BIYHO HMMEIOT OoJjiee
HU3KYIO 4aCTOTY.

Kak mokazano BBIIIC, MaTpUIla KPUTUYIHOCTU (CM. PUCYHOK 3) MO>KeT OBITH UCIIOIL30BaHAa U Ka4C€CTBCHHO, 1 KOJIMYCCTBCHHO.

5.3.5. OueHka npuemMiIeMoCTH pucKa

Ecmu Tpe6yeMBIM pPE3YJIbTAaTOM aHAJIM3a ABJIACTCA MaTpulla KPUTUYHOCTHU, MOKCT OBITh COCTaBJIE€HA CXeMa paclupCACIICHUA TAKCCTH
MOCNIEACTBUM M YacTOT MOsBIEHUS cOOBITUH. [lpuemiemMocTs pucka ONpenensioT CyObeKTHMBHO WM PYKOBOJACTBYIOTCA MPO(ecCHOHAIbHBIMU U
(bI/IHaHCOBLIMI/I pCICHUAMU B 3aBUCUMOCTU OT THUIIA IMPOU3BOACTBA. B TaGHI/ILIe 3 MPUBCACHLI HCKOTOPLIC MPUMCEPHI KJIIACCOB MMPUCMIIEMOT'O pUCKa U
MOIU(PUIIMPOBAHHON MaTPULIbI KPUTUYHOCTH.

Tabmuma 3



MATPULA PUCKA/KPUTUYHOCTHU

Yacrora YPOBHU TSKECTH MOCIEACTBUI

TIOSIBJICHUS 1 HuyTtoxHbIM 2 Munumaneabiii | 3 Kputnueckuii |4 Katactpoduueckuit
OTKa3a

I ITIpaktnuecku | Hesnauutenvubie | He3nauutenbHbie | Tepnumeblie Tepnumbie
HEBEPOSITHBIN MTOCJIEACTBUS MOCJIEACTBUS MOCJIEACTBUS IIOCJIEICTBUS
OTKa3

2 Penxuii He3nauurtensnbpie | Tepnumeblie Hexenarensusle | HexxemaTenbHble
OTKa3 MIOCJIE/ICTBHS MIOCJIE/ICTBHS MIOCJIE/ICTBHS NIOCJIEJICTBHS

3 Bo3moxHbII Tepnumsie HexenarenbHsie Hexenarensnsle | Henpueminemsie
OTKa3 MOCJIE/ICTBHS MOCJIE/ICTBHS MIOCJIE/ICTBHS MIOCJIEJICTBHS

4 BeposTHbII Tepnumsie HexenarenbHbie Hemnpuemnemsie | Henpuemiuemsie
OTKa3 MOCJIE/ICTBHS MOCJIE/ICTBUS MIOCJIE/ICTBHS MIOCJIEJICTBHS

5 Yacreiit HexenarenbHbie Henpuemnemsie Henpuemnemsie | Hempuemiiembie
OTKa3 IIOCJIEICTBHS IIOCJIEICTBHS IIOCJIEICTBUS IIOCJIEICTBHS




5.3.6. Tunet FMECA u mikansl paHXupoBaHus
Tunet FMECA, onucannbie B 5.3.2 ¥ IIMPOKO MCHOJb3yeMble B aBTOMOOMIBHOM TTPOMBIIINICHHOCTH, OOBIYHO TTPUMEHSIOT IS aHAIN3a MPOEKTa

MPOAYKIIMH, a TAKXKE JJIsl aHAJIM3a IIPOLIECCOB MTPOU3BOJICTBA ATOM MPOAYKIIUH.

MeTtonosnorus anaiu3a coBnaaaer ¢ onucanabiMu B o01ieM Bujge FMEA/FMECA, kpome onpeniesieHu# B TpexX TabauIax A 3HAYCHUH TSKECTH
S, mosiBnenust O u obHapyxenus D.

5.3.6.1. AnnbTepHaTUBHOE ONPECICHUE TSHKECTH MOCIEACTBUI

B tabnuiie 4 npuBeAcH NpuUMep PAHKUPOBAHUS TSKECTU MOCIEACTBHIA, KOTOPOE OOBIYHO MCTIOIB3YIOT B ABTOMOOMIBHON MPOMBITINIEHHOCTH.

TSOKECTb ITOCJIEACTBUM BUJIA OTKA30B

HO cucteMa koMmdopra/y1o0cTBa HepaboToCIO-
coOHa. KnneHt ucnsiThiBaet quckomgopt

TsoxecTs Kpurepuit Panr
OCJIEICTBUH
OTtcyTcTBYET Her nocnencreuit 1
Ouenb Otnenka (IIyMHOCTb) 0OBEKTa HE COOTBETCTBYET 2
HEe3HaYUTeNIbHas TpeboBaHusM. [ledekT 3ameqaroT TpeGoBaTeNbHbIE
KIMeHTHI (MeHee 25%)
HesnaunrenbHas Otnenka (IIyMHOCTb) 0OBbEKTa HE COOTBETCTBYET 3
tpeboBanusM. Jledekt 3ameqarot 50% KIHEHTOB
OueHb HU3Kas Otnenka (IIyMHOCTb) 0OBEKTa HE COOTBETCTBYET 4
TpeboBaHusIM. JledekT 3ameqaroT OOJBITUHCTBO
KiueHToB (6omee 75%)
Huzxkas TpancnopTHOE cpeacTBO pabOTOCTIOCOOHO, HO 5
cucreMa koM¢popTa/yno0cTBa paboTaeT Ha
ocnabieHHoM ypoBHe, MasioddpextuBHa. KnneHt
HCTIBITHIBAET HEKOTOPYIO HEYIOBJIETBOPEHHOCTD
YMepenHas TpancnopTHOE CpeacTBO/y3e7 paboTOCTIOCOOHBI, 6

Tabauua 4



Bricokas TpancnopTHOE cpeacTBo/y3en paboTocnocoOHo, 7
HO HA CHWKEHHOM YpPOBHE 3((PEKTUBHOCTH.
KimeHT oueHb HEYOBICTBOPEH

OdeHb BBICOKAs TpancniopTHOE CpeicTBO/y3€el HepabOTOCTIOCOOHBI 8
(motepst OCHOBHOM (DYHKITHH)

OnacHas ¢ OueHb BBICOKHMI YPOBEHD TSAKECTH MIOCIIEICTBUH, 9

NPeAYNPEeKACHHEM | KOTJIa MOTEHIMAIBHBIN BUJ] OTKa3a BIMSCT Ha

00 onmacHoCTH 0e30macHOCTb PabOThI TPAHCHIOPTHOTO CPEJCTBA

W/WITN BBI3BIBAET HECOOTBETCTBHE 00S3aTEIIbHBIM
TpeOOBaHUAM 0€30IACHOCTH C MPENYIPEKICHUEM
00 OMacHOCTH

Omnacnas 6e3 OueHb BBHICOKHI YPOBEHB TSAKECTH MOCIEICTBHHA, 10
MpeAYPEKACHUS KOI'[Ia MOTEHIIHAILHEIA BUJ OTKAa3a BIUIET Ha
00 oIacHOCTH 0€301acHOCTh paOOThI TPAHCIIOPTHOT'O CPEICTBA

W/WJH BBI3BIBAET HECOOTBETCTBHE 00s3aTEILHBIM
TpeboBaHUsAM 6€3 MpeayNnpekIeHUs 00 OMAaCHOCTH

[Tpumeuanue - Tabnuna 3aumctBoBana u3 SAE J1739 [3].

Panr TsxecTH mocnencTBUMM HazHA4YalOT Ul KaKJIOTO BHJA OTKa3a HAa OCHOBE BIIMSHMS IIOCIEICTBUN OTKa3a HA CHCTEMY B LEJIOM, €€
0€301MacHOCTb, BBIIOJIHEHNE TPeOOBAaHUM, 11eJIel U OrpaHUYEeHM, a TaK)Ke BUIa TPAHCIIOPTHOTO CPEACTBA KAK CUCTEMBbI. PaHT TSKECTH yKa3bIBalOT Ha
micre FMECA. Omnpenenenue paHra TsDKECTH, NpUBEAEHHOE B Tabnuie 4, sBIsSeTCs TOUYHBIM JJs 3Ha4eHUH TsbkecTd 6 u Bhime. Ero ciemyer
MIPUMEHSITH B IPUBEACHHON (popMynupoBke. OnpeneneHre paHra TSKECTH OT 3 10 5 MOKET ObITh CyObEKTHUBHBIM U 3aBUCUT OT OCOOEHHOCTEH 3a1auu.

5.3.6.2. XapaKTepuUCTUKHU NOSIBIICHUS OTKa3a

B tabnuue 5 (taxke 3anmcrBoBaHHOM M3 FMECA, ucnonbs3yemoil B aBTOMOOMIIBHOM MPOMBIIIJIEHHOCTH) MIPUBEACHBI PUMEPHI KaU€CTBEHHBIX
Mep, XapaKTepPU3YIOLINX MOsABICHNUE 0TKa3a, KOTOPbIe MOT'YT ObITh UCIOJIb30BaHbl B KOHLENMH RPN.

Tabmauua 5

BUJIBI OTKA3A B COOTBETCTBUU C YACTOTOU
N BEPOATHOCTBIO I[TOABJIEHUA




XapakTepucTuKa Paur| YacToTa noAeJieHMAa OTKasa |(BepoaTHOCTh
[IOABJIEHMA BMUIOa 0
oTkKasza
-5
OyeHb HM3Kasa - oTkas|l < 0,010 rHa 1000 TpaHcnoptT-|<= 10
MaJIOBEpPOSATEH HEIX CpeICcTB/00BEKTOB
-4
Hu3kas - OTHOCHUTEJb- |2 0,1 va 1000 TpPaHCHOPTHHX 10
HO MaJIo OTKas30B cpencTe/o0BBEKTOB
-4
3 0,5 Ha 1000 TPaHCHOPTHLIX 5 x 10
cpencTB/o0BBEKTOB
-3
YMepeHHas — OTKa3H 4 1 Ha 1000 TpaHCHOPTHBIX 10
BO3MOXHE cpencTs/oBBEKTOB
-3
5 2 Ha 1000 TpaHCHOPTHBIX 2 x 10
cpencTB/0BBEKTOB
-3
6 5 Ha 1000 TpaHCHIOPTHEIX 5 x 10
cpencTs/o6BEKTOB
-2
Beicokad - Haaudue 7 10 ma 1000 TpaHCHOPTHHX 10
IIOBTOPHEIX OTKAa30B cpencTB/o0BBEKTOB
-2
8 20 Ha 1000 TpPaHCHOPTHBIX 2 x 10
cpencTB/o0BBEKTOB
-2
OueHb BHICOKAHA — 9 50 Ha 1000 TpaHCHOPTHEX 5 x 10

OTKa3 [I0oUTHU
HeusbexeH

cpencTB/o0BBEKTOB




10 > 100 ma 1000 TpaHCHOPTHHIX

cpencTs/o0BEeKTOB

>= 10 ‘

[Ipumeuanue - Cm. AIAG [4].

B tabmune 5 nox "4actoToil" nmoHMMaeTcs OTHOLIEHHE KOJIMYECTBA OIarolpUATHBIX CIy4aeB KO BCEM BO3MOKHBIM CIy4asM pacCMaTpUBAEMOI0
COOBITHS B TEYCHHE BBITIOJIHEHHUS CTPATErHUECKON 3aJauu WIIM CpOKa CIy>kKObl. Hampumep, BUJ 0TKa3a, KOTOPOMY COOTBETCTBYIOT 3HaueHus ot 0 110 9,
MOJKET IIPUBECTH K OTKAa3y OJHOM M3 TPEX CUCTEM B TEUYECHHE INEPHOJA BBINOIHEHMS 3a7add. 31€Ch ONPEICIICHUE BEPOATHOCTH IOSABICHHS OTKA30B
CBS3aHO C UCCIIEYyEeMbIM MEPUOJOM BpeMeHU. PekoMeHayeTcs yKa3pIBaTh 3TOT MEPUOJI BpeMEHHU B 3arojioBke Tabmuisl FMEA.

Jlydmme MeToJibl MOTYT OBbITh NPUMEHEHBI, KOTJa BEPOSTHOCTH IOSIBJICHUS BBIYMCICHA JUIsi KOMIOHEHTOB M HX BHJIOB OTKa30B Ha OCHOBE
COOTBETCTBYIOIIMX MHTEHCHBHOCTEHN OTKA30B Ul 0)KMJIA€MbIX Harpy3oK (BHELIHHUE 3KCIUlyaTallMOHHbIE ycioBus). Ecin HeoOxonumas mHpopManus
HE/IOCTYIIHA, OLIEHKa MOYKET ObITh Ha3HaueHa, HO MPH 3TOM ClelHUaIUCThl, BeinodHstomue FMEA, nokHBl KMETh B BUY, UTO 3HAYEHUE MOSIBJICH U
OTKa3a - 3TO KounyecTBO 0Tka30B Ha 1000 TpaHCIOPTHBIX CPEACTB B TEUEHME 3aJJaHHOTO MHTEpBajla BPEMEHU (TapaHTUHHBIM MEPUO, CPOK CIYKObI
TPAHCHOPTHOI'O CpeACTBa U Jp.). Takum oOpa3zom, 3TO pacyeTHass WM OLIEHOYHasl BEPOSTHOCTb HOSBICHMS BUAA OTKa3a 3a UCCIEAYEMbIH MepHo]
BpeMeHU. B oTnuume OT IKajabl TSHKECTH MOCIEICTBHHA INKajda TOSBICHUS OTKA30B HENMHEWHAa W He sBIsercs jorapupmuueckoir. [loaromy
HE00XO0/MMO YYHTBIBATh, YTO COOTBETCTBYMOIIee 3HaueHne RPN mocne BblUMCIEHHMH OLEHOK Takke HelumHeiHo. Ero HeoOXoquMo MCHoib30BaTh €
0c000# 0CTOPOKHOCTBIO.

5.3.6.3. PanxxupoBaHue BepOATHOCTH OOHAPYKEHUS OTKa3a

Konuenmus RPN npenycmarpuBaeT oLieHKY BEpOSATHOCTH OOHAPYKEHUS 0TKa3a, T.€. BEPOSATHOCTU TOTO, YTO C MIOMOIIBIO aNapaTypsl, IPOLEayp
Bepu(UKaLnuU, TPETYCMOTPEHHBIX MPOEKTOM, OyIyT OOHApY EHbI BO3MOKHBIE BHJIbI OTKA30B 32 BpeMs, JOCTATOUHOE JJIs IPEeOTBPAIlEHHs] OTKAa30B
Ha ypoBHe cuctembl B 1enom. s npumenenuss FMEA npounecca (PFMEA) 310 BeposiTHOCTH TOTO, UTO Y CEpUU AECUCTBUN MO KOHTPOJIIO Mpoliecca
€CTh BO3MOXXHOCTh OOHAPY>KEHUS M U30JIALUU OTKa3a MPEeX/Ie, YeM OH MOBIHUSAET HA MOCIETYIOLIHE TPOLECCHl UM HAa TOTOBYIO MIPOAYKIHIO.

B wactHoCTH, A7 MPOIYKIMHU, KOTOpask MOXKET ObITh MCIIOJIb30BAHA B HECKOJIBKUX JAPYTUX CUCTEMaxX M 00JacTIX NMPUMEHEHMsI, BEPOSTHOCTh
oOHapy>KeHHsI ObIBAET TPYAHO OLICHUTb.

B tabnuie 6 npuBeaeH 0AUH U3 METOJI0B AMATHOCTUKH, UCIIOJIb3YEMBIX B aBTOMOOMIIBHOM MPOMBIIIIIEHHOCTH.

Tabmauma 6

KPUTEPMM OLIEHKM OBHAPYXXEHUMA BUJIA OTKA3A

Xapaktepuctuka | Kputepuii - BO3MOXHOCTh OOHApYKEHUS BUJIA Panr
OOHapyKEHHS OTKa30B Ha OCHOBE IIPEIYCMOTPEHHBIX OIEpaLui
KOHTPOJIA




[IpakTruecku
CTOMPOIEHTHO

[IpenycMOTpeHHBII TPOSKTOM KOHTPOJIb IOYTH
BCerJa 0OHapy)XKUBAET MOTCHIUATBHYIO IPUUNHY/
MEXaHM3M M CIEAYIOIUIl BUJ OTKa3a

Ouensb xopotiee

O4eHb BBICOK ILIAHC, YTO NMPEAYCMOTPEHHBIN
MIPOEKTOM KOHTPOJIb OOHAPY>KUT MOTEHIIUAIBHYIO
NPUYMHY/MEXaHU3M M MOCIETYIONNI BUJ] OTKa3a

Xoporee

Bricokuii maHc, 4To IPeAyCMOTPEHHBIN TPOSKTOM
KOHTPOJIb OOHAPYKUT MOTECHIMATIBHYIO IPUINHY/
MEXaHM3M U MOCJICAYIOIUN BUJ] OTKa3a

YMepeHHo
xopoiiee

YMepeHHO BBICOKUH IIaHC, YTO MPEyCMOTPEHHBIN
IIPOEKTOM KOHTPOJIb OOHAPYKUT MOTEHIIUAIIBHYIO
MPUYMHY/MEXaHU3M U TOCIIeNYIONIHI BUJI OTKa3a

YMepenHoe

YMEepEeHHBIN IIAHC, YTO NMPEAYCMOTPEHHBIN IPOEKTOM
KOHTPOJIb OOHAPYKUT MOTEHIMATIbHYIO IPUUUHY/
MEXaHU3M U MOCIEAYIOINN BUJ OTKa3a

Ciaboe

Hwuskuii mane, 4To npeaycMOTPEHHBIN IPOSKTOM
KOHTPOJIb OOHAPY)KUT MOTEHIMAIBHYIO IPUINHY/
MEXaHU3M M MTOCIIeTYIOIUI BT OTKa3a

OueHs ciaaboe

OdeHb HU3KUH IIAHC, YTO MPEAYCMOTPEHHBIN
IPOEKTOM KOHTPOJIb OOHAPYKUT MOTEHLUAIBHYIO
MPUYNHY/MEXaHU3M U TIOCTEAYIOIMI BU OTKa3a

ITmoxoe

ManoBeposaTHO, YTO MPETYCMOTPEHHBIN POEKTOM
KOHTPOJIb OOHAPYKUT MOTEHIMATIBHYIO IPUUNHY/
MEXAaHMU3M U MOCJIEYIOINN BUJ] OTKa3a

OyeHp JI0X0€

ITouyTy HEBEPOATHO, YTO IIPEAYCMOTPEHHBIN
MIPOEKTOM KOHTPOJIb OOHAPYKUT MOTEHIIMAIBHYIO
NPUYMHY/MEXaHU3M U NOCIETYIONINI BUJ OTKa3a

[TpakTruecku
HEBO3MOKHO

[IpenycMOTpeHHBIN TPOEKTOM KOHTPOJIb HE MOXKET
O00HapYXUTh MOTEHITMATBLHYIO MPUINHY/MEXaHU3M U
MOCJEAYIOIIMNA BUJ OTKa3a WM KOHTPOJIb HE
IPENYCMOTPEH
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5.3.6.4. Onenka pucka




WHTYUTUBHBI METOJ,, ONMCAHHBIA BbIIIE, JOJDKEH COIMNPOBOXKIATHCA PAHXKUPOBAHUEM IPUOPUTETHOCTH JEHCTBUM, HAIPABICHHBIX HAa
o0ecriedeHre HaMBBICILIETO YPOBHS 0€30MacHOCTH IS 3aKa3uuka (moTpedutens, kiueHTa). Hampumep, BUJ OTKa3a ¢ BHICOKMM 3HAYEHHUEM TSDKECTH,
HU3KOW MHTEHCHUBHOCTBIO MOSBJICHHS U OY€Hb BBICOKMM 3HaueHHEM OOHapyskeHus (Hampumep, 10, 3 u 2) MmoxkeT umeTh HamHOro Oosiee Hu3kud RPN
(B mpuBeaeHHOM ciydae 60), ueM BHJ OTKa3a CO CPEIHHMMHU 3HAYEHMSIMM BCEX IIEPEUMCIICHHBIX BEIMYMH (HApUMeEp, 5 B KaXIOM ciyyae), U
cootBeTcTBeHHO RPN = 125. [Io3TOMY 4acTO MCHOJB3YIOT JOMOJHUTENBHBIE TPOLEAYPHI ISl TAPAHTUHU TOTO, YTO BUJIAM OTKAa30B C BHICOKUM PAHIOM
TspKkecTd (Harpumep, 9 uinu 10) npugaHo NMepBOCTENIEHHOE 3HAYEHUE W MEPhI 10 X YCTPAHEHHUIO MPUHATHI B MEPBYIO odyepenb. B aToM cinydae s
pelIeHus CleayeT PYKOBOACTBOBATHCSA €IlI€ U PAHIOM TshKecTd, a He Tojabko RPN. Bo Bcex ciyuasx nis npuHsaTusi 6oiee 000CHOBAaHHOTO pelleHus
HE00XO0/IMMO YUUTHIBATh PaHT TsDKECTH Hapsaxy ¢ RPN.

3HaueHus MPUOPUTETHOCTH PUCKA OMPENEISIIOT TakKe U B Apyrux merogax FMEA, 0coOeHHO B Ka4eCTBEHHBIX METO/IaX.

3nauenust RPN, BbIunciIeHHbIE B COOTBETCTBUHU C BBILIECYIIOMSHYTHIMU TaOJIUI[aMH, YACTO UCHOJIB3YIOT /Il PYKOBOJICTBA IIPU COKPAILLEHUN BUJIOB
otka3oB. [Ipu 3ToM cnenyer yuutsiBaTh npegocrepexenus 5.3.2.

RPN umeer cnenyromuye HeAOCTATKH:

- IPOMEXKYTKH B AMana3zoHax 3HauyeHui: 88% nuana3zoHoB mycThl, TObKO 120 3 1000 3HaYeHUI UCII0JIb30BaHBI;

- HeoJHO3HAYHOCTh RPN: HECKOIbKO KOMOMHAIMIA Pa3IMYHBIX 3HAYSHUH TapaMeTpOB IMPUBOIAT K OJMHAKOBBIM 3Ha4eHUsIM RPN;

- YyBCTBUTEJIHHOCTh K HEOOJIBIIUM M3MEHEHHUSIM: Majble OTKIOHEHHS OJHOTO MapaMeTpa OKa3bIBalOT OOJIBILIOE BIMSHHE HA PE3yNbTar, €Clu
Jpyrye napaMerpbl UMEIOT 0oJIbire 3HaueHus (Hanpumep, 9 x 9x3 =243 u9x9x 4 =324, BToBpeMsa kak 3 x 4x 3 =36 u3 x4 x 4 =48);

- HeaJleKBaTHas IIKana: Ta0Julla TMOSBJICHHUS OTKA30B SIBISETCS HEJIMHEHHOW (HAmpuMep, OTHOLIEHHUE MEXIY IBYMS IOCIEI0BAaTEIbHBIMU
paHramMu MOXET OBITh U 2,5, 1 2);

- HeagekBaTHBIM MacmTad RPN: pasnuna B 3HadeHusx st RPN MoxeT ka3aThCsi HE3HAUHTENBHOM, B TO BpeMs Kak (DaKTHYECKH SBIISETCS
BecbMa cyiectBeHHoM. Hanpumep, 3Hauenuss S = 6, O = 4, D = 2 nator RPN = 48, a 3nauenus S = 6, O = 5 u D = 2 gator RPN = 60. Bropoe
3HayeHne RPN He BaBoe Oosibliie, B To BpeMs Kak gaxtuyecku g O = 5 BepoSTHOCTb MOSBJICHUS OTKa3a BBoe Oonbiie, yeM st O = 4. [TosTomy
ncxonublie 3HaueHus 111 RPN He ciienyeT cpaBHUBATH JIMHEHHO;

- OIUOOYHBIE BHIBOJIBI HA OCHOBE cpaBHEeHHsI RPN, MOCKOIbKY HIKajbl IBISIOTCS MOPSIKOBBIMHE, & HE OTHOCUTEIHHBIMHU.

Anamuz RPN tpeOyeTr ocTopokHOCTH W BHUMaHuA. [IpaBuibHOE MpUMEHEHHE METOoJa TpeOyeT aHain3a 3HAYeHUW TSHKECTH, TMOSBICHUS U
oOHapyeHHs 10 GOPMHUPOBAHHUS 3aKITIOUECHHUS U TPOBEACHUS KOPPEKTUPYIOIIUX MEP.

5.4. Oryer 00 aHanu3e

5.4.1. OGnacTb NpUMEHEHMSI U COJIEP)KAHNE OTUETA

Ortuer no pezynsraraMm FMEA MoeT ObITh pa3paboTaH Kak 4acTh OTYETa O O0JIee MHUPOKOM HCCIETOBAHNU HIIM MOXKET OBITh CAMOCTOSATEIbHBIM
JTOKyMEHTOM. B mo00oM ciydae oT4eT JOJDKEH BKIIIoYaTh B ce0s 0030p M MOAPOOHBIC 3alMCH MPOBEIECHHOTO HCCIEAOBAHUS, a TAKXKE CXEMBbI U
(GyHKIMOHATIBHBIE AUArPAMMBI CTPYKTYPBI cUCTeMbl. OTYeT JTOJKEeH TakkKe COAEP KaTh CIUCOK CXeM (C yKa3aHHEeM MX CTaTyca), Ha KOTOPbIX OCHOBaH
FMEA.

5.4.2. Pe3ynbpTaThl aHalIM3a NOCIEICTBUN



JloipkeH OBITh MOJATOTOBIIEH CITUCOK ITOCIISACTBUI OTKA30B JIJIi KOHKPETHON CHCTEMBI, uccienyemMoii ¢ momomsio FMEA. B Tabnuie 7 npuseneH

TUIMYHBIA HA0Op MOCIEACTBUN OTKA30B JJISl CTapTEpa U SICKTPUUECKOIN CXeMBbI IBUTATENSI aBTOMOOMIIS.

[IPUMEP ITOCJIEICTBUI OTKA30B JIJ151 CTAPTEPA ABTOMOBMJIS

Howmep Buna ITocnencrue

OTKa3a

1 Craptep HE QYHKIIMOHUPYET

2 CKOpPOCTb BpallleHHsI CTapTepa MEHbIIE YCTAaHOBICHHON
3 Craprep He 3aXBaThIBaeT 3yOuaThlii BEHUMK MaXOBHKa
4 CrapTep BKIIIOYAETCS IPEXKIEBPEMEHHO

Tabmuma 7

[Ipumeuanue 1 - DTOT crucok sBIseTCs TOJAbKO npuMepoM. Kaxxaas ananusupyemasi cucteMa Uil nojicuctemMa OyeT UMeTh CBOM COOCTBEHHBIN
Ha0Op MOCIEACTBUIA OTKA30B.

MoxeTr moTpeboBaThCsl OTYET O MOCIEACTBHMSX OTKAa30B JUIS ONpEIeNeHHs BEPOSTHOCTH OTKAa30B CHCTEMbI, BO3HHMKAIOIIUX B PE3yJIbTaTe
MIEPEYUCIICHHBIX MTOCIEICTBUI OTKA30B, U ONPEAEICHUS IPUOPUTETHOCTH KOPPEKTUPYIOMINX U MPEayNpeKIaomuX AeicTBUi. OTYET 0 MOCIeACTBUAX
OTKa30B JIOJDKEH ObITh OCHOBAH Ha IepeyHe MOCIEACTBUNA OTKa30B CHCTEMbI B IIEJIOM U JIOJDKEH COJepiKaTh JeTald BHJIOB OTKa30B, BIMSIOLIMX Ha
Ka)KJ]0€ TOCIIEACTBUE OTKa3a. BeposATHOCTH MOSABICHMS KaXXJI0T0 BHJla OTKa3a BBIYUCIIAIOT 3@ YCTAHOBJIEHHBIH MEPHUOJ BpeMEHH (PYHKIIMOHUPOBAH sl

O6’beKTa, a TaKKC UL OXKUAACMBbIX ITapaMETPOB UCIIOJIb30BAHUA U HAIPY30K. B Ta6J'II/II_Ie 8 mokazaHn mpumMep 0630138. MOCIEACTBUI OTKA30B.

[TPMIMEP BEPOSITHOCTEM ITOCJEJICTBUI OTKA3OB

Homep [locencrBUE Buner oTrkasos, BepoaTHOCTD
BUIA OpMUBOOAIME K IOSBJIEHUSA
oTkKasza IOCJIEICTBUIO IOCJIENCTBUSA

oTkKasa
-3
1 Craprep He QYHKUMOHUPYET 1, 3, 7, 8, 9, 16,18 x 10

Tabmumna 8



2 CkopocThb BpalleHusa crTaprepal|6, 11, 12, 19, 20 |6 x 10
MEeHbIIe YCTAaHOBJIEHHOM

3 CrapTep HEe 3axBaTHBaeET 2, 4, 5, 10, 13 1,1 x 10
3yOUaTHM BEHUMK MaxOBUKAa

4 CrapTep BKJIOUaeTCHd 14, 15, 17, 18 3,6 x 10
IpeXIeBPEMEHHO

HpI/IMC‘{aHHe 2 - Takas Ta6n1/1ua MOJKET OBITh INOCTpOCHA IJIA Pa3/IMYHbIX KAaYCCTBCHHBLIX H KOJINMYCCTBCHHBIX paH)KI/IpOBaHI/Iﬁ 00BEeKTa WU
CUCTCMBI.

OTueT IOIKEH TaKXkKe COIePKaTh KPaTKOe OMUCAHNE METO/1a aHAJIM3a U YPOBHS, HA KOTOPOM OH OBLJI IIPOBEJICH, UCIIOIB3yEeMbIE MPEIIOT0KECHHUS
U OCHOBHBIE ITpaBuia. Kpome Toro, OH JOKEH BKIIOYATh B ce0sl IEPEYHHU:

a) BUJIOB OTKa30B, KOTOPbIE MPUBOJAT K CEPHE3HBIM MOCIIEACTBUSIM;

b) pekoMeHIauil U1 TPOEKTUPOBIIUKOB, IEPCOHATIA TEXHUYECKOT0 00CTYKUBaHMS, TUIAHUPOBILUKOB U MOJIb30BaTENCH;

C) U3MEHEHMH MPOEKTa, KOTOphIE BBINOIHEHBI B pe3yiabTare FMEA;

d) mocnencTBuii, KOTOpbIe YCTPaHEHBI B pe3ysibTaTe OOIIMX U3MEHEHUH MPOeKTa.

6. [Ipyrue uccnenoBanus

6.1. OTka3 o01eit npuYruHbI

Jlig aHanu3a HaIeXKHOCTU HEAOCTATOYHO PACCMOTPETh TOJIBKO CIydYaiHble M HE3aBUCUMBIE OTKA3bl, IOCKOJIIBKY MOTYT IPOM30UTH OTKa3bl 001l
npuunHbl. Hanmpumep, npuuuHOM HapylieHUs (yHKIMOHMPOBAHUS CHCTEMBl WIIM €€ OTKa3a MOXET OBbITh OJHOBPEMEHHOE HapylleHHe padoThl
HECKOJIbKUX KOMIIOHEHTOB CHUCTEMBI. JTO MOXKET OBITh CJE/ICTBUEM OIIMOKM B KOHCTPYKUHMHU (HEOMpPaBJaHHOE OIpaHUYEHHE JOMYCTHUMbBIX 3HAYEHUI
KOMIIOHEHTOB), BO3JCUCTBUS OKPYKAIOLIEH cpe/ibl (MOIHHUSA) MU YEIOBEUECKOM OIIMOKH.

Hanuune otkazoB oOmieit mpuumasl [Common Cause Failure (CCF)] mpoTuBOopedMT MNPEANONOKEHUIO O HE3aBHUCHUMOCTH BHUAOB OTKa30B,
paccmatpuBaemMbix FMEA. Hamnune CCF npeamnonaraer BO3MOXKHOCTb HOSIBJICHUS 00Jiee OHOTO OTKa3a OJHOBPEMEHHO WIIM B Mpeienax JOCTaTOYHO
KOPOTKOI'O IPOMEXYTKa BpEMEHH U COOTBETCTBYIOIIEE MOSIBICHUE MOCIEACTBUI OJHOBPEMEHHBIX OTKA30B.

Kak npasuno, ucrounukamu CCF mMoryT ObITE:



- KOHCTPYKIIHS (pa3paboTKa MporpaMMHOTO 0OecIieueHus, HOPMHUPOBAHHUE);

- MPOU3BOJICTBO (HEAOCTATKH MAPTUNA KOMIIOHEHTOB);

- OKpyXKaromias cpesia (JIeKTpUYECKUe MOMEXH, HUKITNYECKOe BO3/ICIICTBIE TeMIIepaTyphl, BUOpalus);

- 4yelloBeUYeCKuil pakTop (HempaBuiIbHas paboTa WM HEMPABUIBHBIC JCHCTBHSI 0 TEXHUIECKOMY OOCITY)KUBAHUIO).

FMEA nomxeH mosToMy paccMatpuBaTh Bo3MokHbie ucToOuHMKA CCF mpu aHanu3e CUCTEMBI, B KOTOPOM UCMOJIb30BAHO PE3EPBUPOBAHUE, WUITU
00JIBIIIOE KOJMYECTBO OOBEKTOB JIJIsi CMSTYEHUS TIOCIIEICTBUI OTKa3a.

CCF - pesynbrar cOOBITHS, KOTOPOE H3-3a JIOTUYECKUMX 3aBUCHMOCTEW BBI3BIBAET OJIHOBPEMEHHOE COCTOSIHHME OTKa3a B JABYX WM Oolee
KOMITOHEHTax (BKJIIOYasi 3aBUCUMbIEC OTKa3bl, BHI3BAHHBIC IMOCJIEICTBUAIMU HE3aBUCHUMOTO OTKa3za). OTka3pl OOIIeH MPUYMHBI MOTYT MPOUCXOJUTH B
UJCHTUYHBIX COCTaBHBIX YACTSAX C OJMHAKOBBIMH BHJIAMHU OTKA30B U CIIAa0BIMH MECTaMH MPU PA3NTUYHBIX BapUaHTaX COOPKU CHUCTEMBI U MOTYT OBITh
pe3epBUPOBAHBI.

Bosmoxnoctu FMEA nns ananuza CCF Becbma orpannudensl. Ognako FMEA - nponeaypa nociie10BaTeabHOT0 U3Yy4eHUs KaKI0T0 BUJIa OTKa3a
Y CBSI3aHHBIX C HUM IPUYMH, a TAK)KE HICHTU(UKAINHA BCEX MEPUOTUICCKUX HCIBITAHUN, MPOPUIAKTHYECKOTO TEXHUIECKOTO OOCTYKHUBAHUS U T.1.
DTOT METO/1 O3BOJISIET UCCIIEI0BATh BCE MPUUMHBI, KOTOpbIe MOTYyT BbI3BaTh CCF.

[Tosne3no ucnonb30BaTh KOMOMHAIIMIO HECKOJIBKMX METOJOB sl MpeAoTBpaileHuss win cmsrdenus nocneactsuit CCF (MmopenupoBaHue
CUCTEeMbI, (PU3WYECKUI aHaIN3 KOMIIOHEHTOB), B TOM 4YHcle: (YHKIMOHAJIbHOE pa3HOOOpasue, KOrjaa H30BITOUHBIE BETBH WJIM YacCTH CHUCTEMBI,
BBITIOJHSIONTNE OJHY M Ty k€ (YHKIUIO, HCHJICHTUYHBI M MMEIOT PAa3IMYHBIC BHUIBI OTKA30B; (DM3MUECKOE pa3JieICHHE, MO3BOJISIONIEE YCTPAHUTh
BIIUSHUE HKOJIOTMUECKUX WM DJIEKTPOMAarHUTHBIX Bo3zaeicTBuii, BbI3bIBatommx CCF, u T.1. O6sruH0 FMEA mnpenycMmarpuBaeT 3KCHEPTU3Y
npenynpexaaomux CCF mep. OgHako 3TH Mepbl JODKHBI OBITh ONMUCAHBI B KOJIOHKE 3aMeYaHuii pabodedl TaOIMIBI I TIOMOIIH B TTOHMMAaHUU
FMEA B nenom.

6.2. Yenoseueckuii paxkTop

Jlis mpenoTBpallieHus! WM COKPAIeHUsI HEKOTOPBIX UYETOBEYECKUX OMIMOOK HEOOXOUMBI CIieIalIbHbIE pa3padboTku. K TakuM Mepam OTHOCHUTCS
o0ecrieueHne MEXaHMUECKOW OJIOKMPOBKH KEJIE3HOIOPOKHOTO CUTHAJIA U MAapOJIsl ISl UCTIOJIH30BAaHUS KOMITBIOTEpa WIIM TIOUCKa JaHHBIX. Ecnu Takue
YCIIOBUSI B CUCTEME CYIIECTBYIOT, MOCIEICTBUS OTKa3a OyAyT 3aBHCETh OT BHJAa OMIMOKU. HekoTopbie BHUIIbI YeTOBEUECKON OIMMOKU TOMKHBI OBITH
HCCIIEI0BAaHbI C MPUMEHEHHUEM JIepeBa HEUCTIPABHOCTENW CUCTEMBI JUTsl POBEPKH dPHEKTUBHOCTH 000pyAoBaHus. Jlake YaCTUYHOE BHECEHUE B CITUCOK
3TUX BUJOB OTKA30B MOJE3HO I MACHTU(UKAIUKA HEOCTATKOB KOHCTPYKIMHU U mpouenyp. VaeHTudukamus Bcex BHUIOB YEIOBEYECKUX OIIMOOK,
BEpOSITHO, HEBO3MOKHa.

Muoro ortka3zoB CCF ocHoBaHO Ha uenoBeueckux omuoOkax. Hampumep, HempaBuibHOE OOCTYKMBAaHUE HICHTUYHBIX OOBEKTOB MOKET
HUBEJIHMPOBATh pe3epBUpoBaHue. UTOOBI U30€kKaTh 3TOTO, YACTO MPUMEHSIOT HEUJICHTHUHBIE PE3EPBHBIC DIEMEHTHI.

6.3. OmmoOKu MPOrpaMMHOTO OOeCTIedeHUS

FMEA, npoBoauMBblIii Ui anmapaTHBIX CPEACTB CIOKHOW CHUCTEMBI, MOXET UMETh TOCIEACTBUS IJI MPOrPaMMHOTO OOECIIEUCHHSI CHCTEMEI.
Takum 00pa3om, pemieHuss O TMOCHEICTBHIX, KPUTHYHOCTA M YCIOBHBIX BEPOSTHOCTSX, BhITeKatomue u3 FMEA, Moryt 3aBUCETh OT 3JE€MEHTOB
MPOrPaMMHOTO OOecreueHusi, X OCOOEHHOCTEW, MOCIEeIOBAaTeIbHOCTH W BpPEeMEHHU PaldOThl. B ATOM ciydae B3aMMOCBS3U MEXKIYy amnmapaTHBIMU
CpelICTBAaMH M TPOTPAMMHBIM OOECIIEYCHHEM JOJDKHBI OBITh YETKO WACHTH(HUIIMPOBAHBI, TTOCKOJIbKY MOCIEAYIONIee M3MEHCHHE WU YIIYUIICHHE



nporpaMMHOro ooOecrneueHust Moxer uaMeHuTb FMEA u momydeHHble Ha ero ocHoBe oLeHKH. Oo0peHue IporpaMMHOro OOeceyeHHs U €ro
M3MEHEHHI MOXKET ObITh ycioBueM ais nepecmorpa FMEA 1 cOOTBETCTBYIONIMX OIICHOK, HallpUMEp, JIOTUKA MPOrPAMMHOTO OOECTIEYCHHUS MOXKET
OBbITh U3MEHEHA J|JIs IIOBBIILIEHHsI 0€30M1aCHOCTH 3a CUET 3KCILTyaTallMOHHON HAaJEKHOCTH.

COon m3-3a OmMMOOK WM HECOOTBETCTBHI MPOrpaMMHOr0 oOecreueHHss OyAyT HMMETh IOCIEACTBUS, 3HAYCHHUS KOTOPBIX JIOJKHBI OBITh
OIpeJIeJIeHbl NPH MPOEKTUPOBAHUM MPOTrPAMMHOIO OOECHEUEHHUs M allapaTHBIX CPEJCTB. YCTAaHOBJIEHHE TaKUX OIIMOOK MM HECOOTBETCTBUH W
aHaJM3 UX MOCJIEICTBHIA BO3MOXKHBI TOJIBKO OrpaHMueHHO. [locinencTBUS BO3MOKHBIX OMIMOOK B MPOTPAMMHOM OOECTIEYEHUH TSI COOTBETCTBYIOLIMX
annapaTHbIX CpPEJICTB JOJDKHBI ObITh OLlEHEHbl. PEKOMEHIAIMM [0 YMEHBIIEHUIO TAKMX OHIMOOK JUIi IPOrpaMMHOr0 OOECHEeUYeHMsI W ammapaTHbIX
CPEICTB YacTO SBJISAIOTCS Pe3yJbTaTOM aHAJIM3a.

6.4. FMEA u nociencTBUsA OTKa30B CUCTEMEI

FMEA cuctembl MOKET OBITH BBIIIOJHEH HE3aBUCUMO OT €€ KOHKPETHOIO NPUMEHEHUS U MOXKET 3aTeM OBbITh NMPUCIOCO0JIEH K OCOOEHHOCTAM
KOHCTPYKLIUU CUCTEMbI. DTO OTHOCUTCSI K HEOOJIbIIMM HabopaM, KOTOpbIe MOI'YT OBITh CAMOCTOSITEIILHO PACCMOTPEHBI KaK KOMIIOHEHTHI (Hampumep,
AJEKTPOHHBIN YCUIIUTENb, DJIEKTPUUECKHUM BUTaTEIh, MEXaHUYECKHM KJIallaH).

OpnHako Oonee THUNMMYHOHM sBiseTcs paspabotka FMEA a1 KOHKPETHOTO IpOEKTa € KOHKPETHBIMM IIOCIEACTBUSMU OTKA30B CUCTEMBI.
Heo6xomumo kiaccuuuupoBaTh MOCIEACTBUS OTKAa30B CHCTEMBI, HAIPHUMEP: OTKA3 MPEJOXPAaHHUTENs, YCTPAaHUMBIH OTKa3, HEYCTPAHUMBIA OTKa3,
YXy/IIEHUE BBIIOJIHEHUS 337a4M, HEBBIIIOJHEHHUE 3aauHl, TOCIEACTBUS JUIsl OT/IENbHBIX JIFOJEH, IPYyIIIbl WK O0IIECTBA B LIETIOM.

BosmoxHocts yuera B FMEA caMbIX OT/Ial€HHBIX MOCIEACTBUN OTKa3a CUCTEMbI 3aBUCUT OT KOHCTPYKIMU cucTeMbl U B3auMocBsizeii FMEA ¢
Apyrumu (hopMamu aHanu3a, TAKUMH KaK JI€peBO HEUCIPAaBHOCTEH, MapKOBCKUH aHanu3, cetu [letpu u T.1.

7. llpumenenus

7.1. Ucnionb3oBanue FMEA/FMECA

FMEA - meton, KOTOpbIil Npex/e BCero MpUcnocoOIeH K MCCIEJOBAaHMIO OTKAa30B MaTepuana U 0O0OpYAOBAaHHUS U MOKET ObITh MPUMEHEH K
Pa3NUYHBIM TUIIAM CHUCTEM (3JIEKTPUUYECKHX, MEXaHMYECKHX, THAPABINYECKUX U T.A.) U UX KOMOMHAIMAM Ui 4acTell 000pya0BaHMs, CUCTEMBI WU
IIPOEKTa B LIEJIOM.

FMEA nomxeH BkiouaTh B ceOs MCCIeOBaHHME MPOTrPaMMHOrO oOecredeHus U JIeHCTBUN 4elnoBeKa, €clM OHM BIMSIOT Ha HAaJEeKHOCTh
cuctemMbl. FMEA MokeT OBITH MCCII€IOBAaHMEM MPOIECCOB (MEAUIIMHCKUX, JIAOOPATOPHBIX, MPOU3BOJICTBEHHBIX, 00pa30BaTEeNbHBIX U T.11.). B 3TOM
ciydae ero oobryHo HazbiBatoT FMEA mponecca wnin PFMEA. Tlpu Beimonnennn FMEA nporecca Bcerja yuyuThIBaIOT LENHM M 33Ja4u Ipolecca u
3aTeM HUCCIEAYIOT KaXKAbIM 3Tam mpoliecca Kak OCHOBY HEOJIArONpUSATHBIX PE3Yy/IbTAaTOB JJIS JPYTUX ATAINOB IpOIecca WM BBIMOJHEHHS Iesei
mporecca.

7.1.1. Ilpumenenue B npeaenax NpoeKkTa

[Tonp30BaTens MOJDKEH ONpEACUTh, KaKk W s Kakux menerd ucronbdyer FMEA. FMEA MoxeT ObITh HCIIONB30BaH CAMOCTOSITEIILHO HWIJIH
CIy’)KUTH JIOTIOJITHEHUEM M TOAJCPKKOW Ul JPYrUX METOJOB aHanu3a HajexxkHocTH. TpeboBanus k FMEA cnenyroT u3 HE0OXOAMMOCTH MOHSThH



MOBE/ICHUE aNnapaTHbIX CPEACTB M MX 3HAYCHHE JUIsl PYHKIMOHUPOBAHUS CUCTeMbl Uiu obopynoBanus. Tpebosanus k FMEA moryt cymecTBeHHO
MEHSTBCS B 3aBUCUMOCTH OT OCOOCHHOCTEH MPOEKTA.

FMEA nonnepxuBaeT KOHIICTILIMIO aHAlW3a MPOEKTa U JIOJDKEH OBbITh MPUMEHEH KaK MOXKHO paHbllIe MpPU MPOCKTUPOBAHUHM MOJICHUCTEM U
cucremsl B 1eioM. FMEA npuMeHuM KO BCEM YPOBHSIM CHUCTEMBI, HO O0Jiee MOIXOAUT JUIl HU3KUX YPOBHEH, XapaKTePU3YIOIUXCsl OOIBIIUM YHUCIOM
00BEKTOB W/ (DYHKIIMOHAJILHON CIIOKHOCTBhIO. BaXKHBIM SIBIISIETCS CrHenuaibHOe OOydeHue mepcoHana, BeimoiHstomero FMEA. Heo6xomumo
TECHOE COTPYAHMYECTBO WH)KEHEPOB U IMPOEKTUPOBIIMKOB cuctembl. FMEA cnenyer OOHOBIATH MO Mepe MPOJBIXKEHHUS MPOEKTa M W3MEHEHHUS
KOHCTpyKUUHU. B konue 3tana npoexktupoBanus FMEA wucnonb3yioT /uis mpoBepKd KOHCTPYKIUM U JAEMOHCTPALMKA COOTBETCTBHS pazpaboTaHHOU
CHCTEMBbI YCTAaHOBJICHHBIM TPEOOBAHUSM I10JIb30BaTENsl, TPEOOBAHUSM CTaHIAPTOB, MHCTPYKIUN U 003aTEIbHBIM TPEOOBAHHUSM.

Uudopmanusa, nomyueHHas Ha ocHoBe FMEA, uaentuduuupyer HpHOPUTETH AN CTAaTUCTUYECKOTO YIPABIEHUS MPOU3BOJICTBEHHBIM
IIPOLIECCOM, BBIOOPOYHOTO KOHTPOJSL M BXOJHOTO KOHTPOJISI B IIpoliecce IPOU3BOJACTBA M MOHTa)Xa, a Takke JUIsl KBaIM(UKAIIMOHHBIX,
MIPUEMOCAATOYHbBIX, TPUEMOYHBIX U MYCKOBBIX UclbITanuii. FMEA sBnsercs UCTOYHUKOM MH(OpMALUU Ui TPOUEAYP TUATHOCTHUKU, TEXHUYECKOTO
o0CITyKMBaHUS TPU Pa3padOTKE COOTBETCTBYIOIIMX PYKOBOJICTB.

[Tpu BbIOOpe TiyOuHBI U crocoboB npumeHeHuss FMEA k oO0ObekTy WM MPOEKTY Ba)XKHO PACCMOTPETh IIeNH, JJIs KOTOPHIX HEOOXOIUMBI
pe3ynbratel FMEA, coriacoBaHHOCTh 10 BPEMEHM C JIPYTMMU JEHCTBUSIMU M YCTAaHOBUTH TPEOYEMYIO CTENEHb KOMIIETEHTHOCTH U KOHTPOJIS
HEXKeNaTEeNbHBIX BUAOB U IOCIEICTBUN OTKa30B. JTO MPUBOJUT K KauecTBEHHOMY MiaHupoBaHuio FMEA Ha yka3aHHBIX YpOBHSIX (CHUCTeMa,
MOACUCTEMA, KOMIIOHEHT, 00BEKT UTEPATUBHOTO MPOIIECcCa MPOSKTUPOBAHUS U pa3padOTKH).

s obecnieuenus 3ppextuBHocTt FMEA 10mKHO OBITH YETKO YCTAHOBJIEHO €r0 MECTO B IPOrpaMMe HaJIeKHOCTH, a TAKXKe OIMpeIeIeHbI BpeMs,
TpyIOBbIE U Jpyrue pecypcbl. KusHeHHO BaxHO, uToObl FMEA He Obul cokpamieH Juiss SKOHOMHMM BpeMeHM U jAeHer. Eciu Bpems U JeHbI'H
orpanndeHsl, FMEA noskeH ObITh CKOHIIGHTPUPOBAH Ha TE€X YaCTSIX KOHCTPYKLIUHU, KOTOPBIE SBISIOTCS HOBBIMU MIJIM HCHOJIB3YIOT HOBBIE MeTO/IbI. 13
sKkoHOMHYeCcKUX cooOpakeHnit FMEA Moxet ObITh HanpaBiieH Ha 00J1acTH, HASHTU(PHUIMPOBAHHBIE KaK KPUTUYECKUE IPYTUMHU METOAAMU aHAJIH3a.

7.1.2. Ilpumenenue K nporeccam

Hns Bemonuenus PFMEA HeoOxoaumo ciemytoiee:

a) 4eTKoe oIpeJesieHue Lenu mpouecca. Ecau mporecc sIBIsSETCS CI0XKHBIM, IIeNb MPoLecca MOXeT MPOTHBOPEUUTh OOLIEH Ienu WM Lely,
CBA3aHHOM C NPOJYKLHEH Ipolecca, IPOAYKIUEH CEpUM ITOCIEI0BATEIbHBIX IIPOLIECCOB WM ATAIlOB, MPOAYKIMEN OTIAENBHOIO JTama mpouecca, a
TaK)K€ COOTBETCTBYIOIINUM YACTHBIM LIEIISAM:

b) moHMMaHKe OTAEIbHBIX 3TANOB MPOIIECCa;

C) MOHUMAaHHE MOTEHIIMATBHBIX HEJIOCTATKOB, XapaKTEPHBIX JIJIS KAXKJI0TO 3Tara Mpolecca;

d) noHuMaHue NOCIEACTBUN KaXI0T0 OT/IEIbHOTO HEI0CTaTKa (MMOTEHIUAILHOTO 0TKAa3a) JAJIsl MPOIYKIIMHU poIiecca;

€) MOHUMaHHe MOTEHIMATBHBIX MPUYNH Ka)KJI0T0 U3 HEIOCTATKOB MJIM MOTEHI[MAIbHBIX OTKa30B M HECOOTBETCTBUH Mpolecca.

Ecnu nporuece cBsi3an ¢ npoaykuueil 0ojee 0HOr0 HAMMEHOBAHMS, TO €ro0 aHAJIU3 MOXKET OBITh BBHIIOJIHEH JJIS OTAEIbHBIX THIIOB MPOIYKIIUN
kak PFMEA. Anamm3 mporecca MOXET TakKe OBITh BBITIOJIHEH B COOTBETCTBHHM C €r0 dTallaMH W TOTCHIIMAIBHBIMU HEOJIArONmpUsITHBIMUA
pe3yabTaTaMu, KOTOpbIe MPUBOIAT K 00001meHHOMY PFMEA He3aBHCHMO OT KOHKPETHBIX TUITOB MPOIYKIIUH.

7.2. Ilpeumymectea FMEA



HekoTtopsie n3 ocobenHocTel npuMeHeHus u npeumyinectsa FMEA nepednciensr Hike:

a) UCKITFOUYEHHUE JOPOTOCTOANIMX MOAN(PUKALINN BCIIEACTBUE paHHEH UACHTH(PHUKAIIMY HETOCTaTKOB KOHCTPYKIIUH;

b) unentudukanys 0TKa3oB, KOTOPHIE MIPU MOABICHUU 10 OJHOMY U B KOMOMHAIIUY UMEIOT HEJIOMYCTUMbIE WU CYIIECTBEHHBIE ITOCIEICTBUS, U
OIIpeJIeJIEHUE BUJIOB OTKA30B, KOTOPbIE MOTYT UMETh CEPbE3HbIC MOCIECACTBUS IS 0KUIAeMON Wi TpeOyeMol (yHKIHU.

[Tpumeuanue 1 - Takue mocneACTBHS MOT'YT BKIIIOUaTh B €05l 3aBUCUMBIE OTKAa3bl;

C) ompejeieHHe HEOOXOAWMBIX METOJOB IOBBINICHHS HAJC)KHOCTH KOHCTPYKIHMHU (pe3epBHPOBAHUE, ONTHUMAIbHbIC pabo4ynMe HarpysKH,
OTKa30yCTOMYHBOCTb, BHIOOP KOMIIOHEHTOB, TIEPECOPTHPOBKA U T.II.);

d) obecrieyeHne JOrUUECKOil MOJIENTH /ISl OLIGHKH BEPOSITHOCTU WJIM MHTCHCHBHOCTH IMOSIBIICHHS aHOMAJIbHBIX YCJIOBHI JKCILTyaTalluy CHUCTEMbI
IIpH MOATOTOBKC K aHAJIN3Y KPUTUIHOCTHU;

€) BbISABJICHHE MPOOJIEMHBIX 30H OE30MACHOCTH W OTBETCTBEHHOCTH 3a KAyeCTBO BBITYCKAGMOW IPOIYKIMH HJIM €€ HECOOTBETCTBHE
00s13aTeNIbHBIM TPEOOBAHUSIM.

[pumeuanue 2 - Yacto i 6€30MaCHOCTH HEOOXOMMBbI CAMOCTOSITEIILHBIC HCCISIOBAHMUS, HO TIEPECCUCHUE HEM30EKHO U TI03TOMY B IpoOLIecce
HCCIIEI0BaHMS OYEHb XKeIaTeIbHO COTPYIHHYECTBO;

f) pa3paboTka nporpaMMbl UCTIBITAHHH, TO3BOJISIFOLICH OOHAPYKUBATh OTCHIMATBHBIC BUIbI OTKA30B;

£) KOHLIEHTpAIMsl Ha KJIIOUEBBIX BOIIPOCAX YIPABICHHs KAYECTBOM, aHAJIM3a MPOLIECCOB KOHTPOJIS U U3TOTOBIICHUS MPOAYKLINY;

h) momoms B onpeneneHnn 0coOeHHOCTEH 001IeH cTpaTernu u rpaduka IpoPHIaKTHIECKOTO TEXHUIECKOTO 00CTyKIUBAHHUS;

1) MOMOIIb M MOJJEpKKa B OINpPEICIIEHUH KPUTEPHEB HCHBITAHUN, IJAHOB MCIBITAHUM W JMAarHOCTHYECKUX MpoLenyp (CpaBHUTENbHBIE
UCIBITaHUs, UCTIBITAHUS HA HAJIE)KHOCTD);

Jj) TOJ/IepKKa MOCIEI0BaTEIbHOCTH HCKIIOUEHHs Ne(PEKTOB KOHCTPYKIMH M MOAJIEPXKKA [UIAHUPOBaHUS aJbTEPHATUBHBIX PEKUMOB pabOThHI U
nepekoH(urypanuu;

k) noHnMaHue NpOeKTUPOBIIUKAMH [TapAMETPOB, BIUSIOIINX HA HAIE)KHOCTh CUCTEMBI;

1) pa3paboTka 3aKIIOUUTEIBHOTO JOKYMEHTA, COJEpPIKAIIEero J0Ka3aTelbCTBAa MNPEANPUHATHIX JEHCTBUH IO OOECHEYEeHUI0 COOTBETCTBUS
pe3yabTaTOB MPOEKTUPOBAHMS TPEOOBAHUSAM TEXHUYECKOIO 33/JaHUs NMPH O0OCIYKMBAHHU. DTO OCOOCHHO BaXKHO B Clydae OTBETCTBEHHOCTH 3a
Ka4eCTBO BBIITYCKa€MOMN MTPOTYKIIHH.

7.3. Orpannuenus u Hegocratku FMEA

FMEA 4pe3BbruaitHO 3(pEeKTHBEH, €CITU €T0 UCTIOIB3YIOT AJISl aHaJIM3a 3JIEMEHTOB, KOTOpPbIE BBI3BIBAIOT OTKA3 CUCTEMBI B LIE€JIOM HJIU HapYIIEHUE
ocHOBHOM (yHkuuu cucrembl. OgHako FMEA wmoxeTr ObIThb TPYAHBIM M YTOMUTEIBHBIM JJISI CIOKHBIX CHUCTEM, MMEIOIIUX MHOTO (QYHKIMHA U
COCTOSIIIMX U3 PA3JIUYHBIX HAOOPOB KOMIIOHEHTOB. DTH CIIO)KHOCTH YBEJIUYMBAIOTCS NPU HATUYMU MHOTOYMCICHHBIX PEXHMOB AKCIUTyaTalllH, a
TaK)X€ HECKOJIbKMX MOJUTUK TEXHUYECKOTO 00CITYy>)KUBaHUSI U PEMOHTA.



FMEA wmoxer OBbITh TpyZOeMKHMM U Hed()PEKTHBHBIM MpOIECCOM MpH HeoOmymanHoM mnpumeHeHuu. MccnmemoBanus FMEA, pesynbrarsl
KOTOPBIX MPEAIoJaraeTcst HCIOoJIb30BaTh B JallbHEHIeM, TOJDKHBI ObITh onpezeneHsl. [Iposenenne FMEA He 10KHO OBITH BKIIIOYEHO B TPEOOBAHUS
0e3 MpeBapUTEeIbHOTO aHAIN3A.

OcnoxxHeHHsI, HeIopa3yMeHUsT M OMIMOKM MOTYT MpPOM30MTH TpHU MOMBITKE oOXxBaTa uccieaoBaHusiMu FMEA HECKONBKHX YpOBHEH B
UEPAPXUYECKON CTPYKTYPE CUCTEMBI, €CIIM OHA NPEAYCMATPUBACT PE3EPBUPOBAHUE.

B3aumMocBs3u MexXIy JIOABMH WM TPYNIAMU BHOB OTKA30B, HJIM NPUYMHAMHU BUAOB OTKA30B HE MOTYT OBITh 3((EKTUBHO IMPE/ICTABICHBI B
FMEA, Tak Kak IJIaBHOE IIPEIIOJI0KEHHUE /I ATOr0 aHajIu3a - He3aBUCUMOCTh BU/I0B OTKA30B. DTOT HEIOCTaTOK CTAHOBUTCS elle OoJiee IBHBIM U3-32
B3aUMOJICHCTBHI IPOTPAMMHOTO 0OECIIeUeHHsI U allapaTHBIX CPEACTB, KOTAA MPEANOI0KEeHNE O HEe3aBUCUMOCTH HE MoATBepxKAaeTcs. OTMeueHHOoe
CIPaBEUIMBO JJIsl B3aUMOJICHCTBUS UYEJIOBEKA C aIlllapaTHBIMU CPEICTBAMHU M MOJEJIEH 3TOro B3amMonencTsus. IIpeanonoxeHue o HE3aBUCUMOCTH
OTKa30B HE MO3BOJIAET YAEIATh JOHDKHOE BHUMaHUE BUJIaM OTKa3a, KOTOPBIE P COBMECTHOM IOSIBJIEHHHM MOT'YT UMETh CYILIECTBEHHBIE ITOCIIEICTBUS,
TOTJa KaK KaXKZIblil U3 HUX B OTAEIBHOCTH UMEET HU3KYIO BEPOSTHOCTD MOSIBICHUs. B3auMOCBSI3U 2JIEMEHTOB CUCTEMBI JIETYE UCCIIEN0BATh, UCIIONb3YsI
1uid aHanusa meron aepesa HeucnpaBHocTedl FTA (#I'OCT P 51901.5#).

FTA npennouruteneH i npumeHeHuss B FMEA, nockoiabpKy OrpaHHYMBAETCs CBSI3SMHU TOJBKO ABYX YPOBHEHW HMEPapXMYECKOH CTPYKTYpBI,
Harnpumep, UaeHTH(PHUKAIEH BUI0B 0TKa30B O0BEKTOB U ONPEEICHUEM UX TOCIEACTBUN Il CUCTEMBI B LIEJIOM. DTH MOCIIEICTBHS 3aTEM CTAHOBSITCS
BHJAMHU OTKa30B Ha CJECAYIOLIEM YPOBHE, HalpuUMeEp Ui MoAyJd, U T.J. OJZHAKO CYIIECTBYET ONBIT YCIEUIHOI'O BBIIOJIHEHHS MHOTOYPOBHEBBIX
FMEA.

Kpowme Toro, Hegocratkom FMEA sBnsieTcst ero HecrmocoOHOCTb OLEHUTh OOLIYH0 HAJEKHOCTh CUCTEMbl U TaKMM 0Opa3oM OLCHUTh CTEIEHb
YIIy4LLIEHUS €€ KOHCTPYKIMH U U3MEHEHUH.

7.4. B3auMOCBsI3b C IpyrUMH METOAAMHU

FMEA (uniu FMECA) MoseT ObITh IPUMEHEH caMoCTOsTeNNbHO. Kak cucTeMHBbI MHIYKTUBHBIA MeTo1 aHanu3a FMEA uyarie Bcero ucnonb3yroT
B Ka4ecTBE JOMOJHEHUs K JIPYTMM METO0/laM, 0COOEHHO AeTyKTUBHBIM, TakuM Kak FTA. Ha craguu nmpoekTrpoBaHus 4acTo ObIBAET TPYIHO PELIUTH,
Kakol MeToJl (MHIYKTUBHBIM WM E€AYKTUBHBIN) MPEANOYeCTb, TaK KaKk 00a MCIOIb3YIOT NPHU BBHINOJIHEHUN aHanu3a. Eciu /Ui mpou3BOJICTBEHHOTO
000pYZ0BaHUS U CUCTEMbI UIEHTU(QHUIIMPOBAHbI YPOBHHU PUCKA, IPEANOUYTUTENEH JeyKTUBHbIN MeToa, Ho FMEA no-npexHeMy sIBISE€TCS MOJE3HBIM
MHCTPYMEHTOM NpoeKTupoBaHusa. OIHAKO €ro cieayeT NPUMEHSATh B JONOJHEHUE K JIPYTMM MEeTo/laM. JTO OCOOEHHO CHIpPaBEUINBO, KOTJa peIIeHUs
JIOJDKHBI OBITh HalZIEHbI B CUTYAIMsIX ¢ MHOTOKPATHBIMU OTKa3aMH U LEMOYKON MocieACTBUI. MeTo/l, HCIOoIb3yeMblil BHavalle, J0JKEH 3aBUCETh OT
MIPOrpaMMBbI IIPOEKTA.

Ha panHMX cragusx NpOEKTUPOBAaHUS, KOI/Aa H3BECTHBI TOJBKO (PYHKIMH, 0OLIas CTPYKTypa CHCTEMBl M €€ IOJICUCTEMBI, YCIIEIIHOE
(YHKIIMOHMPOBAHUE CHCTEMBbl MOXXHO H300pa3UTh C MOMOIIbIO CTPYKTYPHOH CXeMbl HAJeKHOCTHM WIM JiepeBa HeucrnpaBHocTeill. OnHako ams
COCTaBJICHHS] 3TUX CHCTEM K IOJCUCTEMaM JIOJKEH ObITh ImpuMeHeH MHAYKTHBHBINA mpouecc FMEA. B stux oGcrostensctBax meron FMEA He
ABIISIETCA BCEOOBEMITIOIINM, HO OTpa)kaeT pe3yibTaT B HArMsSAHON TabauuHol dopme. B obmiem ciaydae aHaiau3a CI0KHON CUCTEMbI ¢ HECKOJIBKHUMHU
(GYHKIUSAMU, MHOTOYHCIIEHHBIMA 00BEKTaMU U B3aUMOCBSI3IMU Mexay 3TUMH o0bekTamu FMEA siBnsieTcst He00X0AMMBIM, HO HEIOCTATOYHBIM.

Amnanuz nepesa HeucnpaBHocTeil (FTA) siBisieTcst 1OMONMHUTENBHBIM AETYKTUBHBIM METOJOM aHalIM3a BUJOB OTKA30B U COOTBETCTBYIOIIMX MM
npuurH. OH MO3BOJISIET MPOCIIEKUBATh MPUYMHBI HU3KOTO YPOBHS, NMPUBOASIIME K OTKa3aM BBICOKOIO YpOBHS. XOTS JIOTMYECKUN aHAJIW3 WHOTIA



MCHOJIB3YIOT ISl KQUeCTBEHHOTO aHalIM3a IMOCJIe0BATeIbHOCTE HEUCIIPaBHOCTEH, OH OOBIYHO MPEAIIECTBYET OLIEHKE YacTOThI OTKAa30B BBICOKOTO
ypoBHs. FTA no3BossieT MoJelInpoBaTh B3aMMO3aBUCUMOCTHU PA3JIMYHBIX BUAOB OTKA30B B TEX CIy4asiX, KOI/la UX B3aUMOJICHCTBUE MOXKET IIPUBECTH K
COOBITHIO BBICOKOH TSDKECTU. DTO OCOOCHHO Ba)KHO, KOT'JIa MOSIBJICHHE OJHOTO BHJIa OTKAa3a BBI3BIBACT MOSBIIEHUE APYroro BUIa OTKa3a C BBICOKOM
BEPOSTHOCTHIO M BBICOKOU TSKECTBIO. JTOT CIICHAPUI HE MOXKET OBITh YCIIEIIHO CMOACIHPOBaH ¢ npuMeHeHneM FMEA, rioe kaxaslidi BUJI OTKa3a
paccMaTpuBalOT HE3aBUCHUMO W MHAMBUAyalbHO. OnuH U3 HenoctatkoB FMEA - ero HecmocoOHOCTh aHANIM3UPOBATh B3aUMOACHCTBUS U TUHAMUKY
BO3HUKHOBEHHS BUJIA OTKa3a B CUCTEME.

FTA xoHIeHTpupyeTcs Ha JIOTUKE COBHAAAIOIIMX (WM MOCIEAOBAaTENbHBIX) W AIbTEPHATHUBHBIX COOBITUH, BBI3BIBAIOIIMX HEKEIaTeIbHbIC
nocuenctsus. FTA mo3BosisieT HOCTPOUTDh MPaBUIBHYIO MOJIEbh aHATHU3UPYEMOI CHCTEMBI, OLIEHKU €€ 0e30TKa3HOCTH M BEPOSTHOCTU OTKa3a, a TaKxkKe
MO3BOJISIET OLICHUTH BJIMSHHE YIYYIICHUIH MPOEKTa W YMEHbBILIEHUS YKCia OTKAa30B KOHKPETHOrO BUJA Ha HA/JEKHOCTb CUCTEMBI B 1esnioM. Dopma
FMEA sBnsiercst Oonee HarmsagHod. O0a MeTOZa MCIONB3YIOTCA B 00IIEM aHan3e 0€30IMacHOCTH W HAJACKHOCTH CIOXKHOH cucTteMbl. OHAKO eciiu
cuctema 6a3upyercs TTIaBHBIM 00pa3oM Ha MOCJeI0BaTeNIbHOM JIOTHKE C HEOOJBIINM pe3epBUPOBAHNEM U MHOTOUYUCIECHHbIMH QyHKuMsMH, To FTA
SBJIIETCSL CIIMIIKOM CJIOKHBIM CIIOCOOOM IPEACTaBICHUS JIOTUKM CUCTEMbI M MAEHTU(UKALUKU BUIOB O0TKa30B. B Takux ciaydasx FMEA u meron
CTPYKTYpPHOM CXEeMbl HaJIeKHOCTU aJeKBaTHBL. B npyrux ciydasx, xorjaa npeanoututenieH FTA, oH nomxkeH ObITh JOIMOJIHEH ONMCAHUSMU BHUJIOB
OTKa30B U UX MOCJIEACTBUI.

[Tpu BbIOOpE MeTOna aHanu3a HEOOXOIMMO PYKOBOACTBOBATHCA B IMEPBYIO odepedb crerupuyecKuMH TpeOOBAaHUSIMHU TMPOEKTa, HE TOJBKO
TEXHUYECKHMH, HO TaKXke TpeOOBAaHHMSIMHM K II0OKa3aTelisiM BpPEMEHH, CTOMMOCTH, 3(PQPEKTUBHOCTH ¥ WCIOIB30BaHUS pe3yiabTaToB. OOIIme
PYKOBOJSIINE MTPUHIIUIIBL:

a) FMEA npumenum, korja TpedyeTcsi BCECTOPOHHEE 3HaHUE XapaKTEPUCTUK O0TKa3a 00BEKTa;

b) FMEA 6onee moaxoauT ass HEOONbIINX CUCTEM, MOAYJIEH UITH KOMILIEKCOB;

¢) FMEA sBnsieTcss Ba)XHbIM MHCTPYMEHTOM HCCJIEIOBaHUM, pa3pabOTOK, MPOEKTUPOBAHUS WM PELIEHUS MHBIX 33jJay, KOrja HeJOIyCTHUMbIE
MOCTIEJICTBHS OTKA30B JIOJDKHBI OBITh MIEHTU()UIIMPOBAHBI M HaliIeHbl HEOOXOIMMbIE MEPHI IO UX YCTPAHEHUIO MU CMATYEHUIO;

d) FMEA wmoxer ObITh HEOOXOAMM il OOBEKTOB, NPU NPOEKTUPOBAHUU KOTOPBIX MCIIOIB30BaHbl HOBEHIIME JOCTHXKEHHUS, KOTraa
XapaKTepUCTUKH OTKa30B HE MOTYT OBITh M3BECTHBI U3 MPEIbIYIIEeH SKCIUTyaTal|H;

e) FMEA 6Gonee npuMeHUM K CUCTEMaM, UMEIOIIUM OOJIBIII0E KOJIMYECTBO KOMIIOHEHTOB, KOTOPBIE CBSI3aHbI 00IIEH JTOTUKONW OTKA30B;

f) FTA sBnsetcs Gosnee moaAXoIAIIUM /7S aHaIM3a BUJIOB MHOTOKPATHBIX U 3aBUCUMBIX OTKa30B CO CJIOXHOM JIOTUKOH U pe3epBupoBaHueM. FTA
MOJKET OBITh MCIOJIb30BAaH Ha 00Jiee BHICOKUX YPOBHSAX CTPYKTYpPbI CUCTEMBI, paHHUX CTaJMSIX MPOEKTA U B CiIy4ae MACHTU(UKAIIMU HEOOXOIUMOCTH
neransHoro FMEA Ha 6osee HU3KUX YPOBHSX NPH YIIIyOJI€HHON MPOopaboTKe KOHCTPYKIUH.



[Tpunoxenue A
(cipaBouHOE)

KPATKOE OIIMCAHUE ITPOLUEAYP FMEA 11 FMECA

A.1. Oramnbl. O630p BBIIOJHEHUS aHAIN3A

[Tpu npoBeneHnyn aHaiu3a JOHKHBI ObUIHA BBITIOTHEHBI CJIETYIONINE 3TAIbI TPOLEAYPbI:
a) pemieHue o Tom, kakoit merox - FMEA nnn FMECA HeoOxoamMm;

b) onpenenenre rpaHUL] CUCTEMBI JIsl aHAIN3a;

C) oco3HaHue TpeOOBaHUH U (DYHKIIMIA CHCTEMBI;

d) onpenenenue KpuTepus 0TKa3a/paboToCIOCOOHOCTH;

€) onpe/eICHHe BUIOB OTKA30B U TIOCTICICTBHIA OTKA30B KaX/10ro 00hEKTa B OTUETE;

f) onucanue KaXXa0ro MoCIeACTBUSI 0TKa3a;

g) COCTaBJICHUE OTUeTa.

Jomonautenbabie sTanbl 1ji1 FMECA:

h) onpenerenre paHroB TSHKECTH OTKA30B CHCTEMBI;

1) yCTaHOBIIEHUE 3HAYEHU TSKECTH BUJIOB OTKA30B 0OBEKTA;

J) omIpenieNieHue BH1a 0TKa3a O0BEKTAa M YACTOTHI ITOCIICICTBUMN;

k) onpenenenue 4acToThl BUJa OTKA34;

1) COCTaBJICHHE MATPHIl KPUTUIHOCTH JIJISI BUIOB OTKA30B OOBEKTA;

m) ONMUCaHHe KPUTUIHOCTH MOCIEICTBUN 0TKa3a B COOTBETCTBUU C MaTpUllei KPUTHUHOCTH;
N) COCTABIICHUE MATPHUIIBI KPUTUIHOCTH JIJIS TIOCTICICTBUN OTKA3a CUCTEMBI;

0) COCTaBIIEHUE OTYETa AJIs BCEX YPOBHEH aHAIM3a.

[Tpumeuanue - OrieHKa 4acTOTHI BUJIa U TIociiecTBUM 0Tkaza B FMEA MoxeT ObITh BBITIOJIHEHA ¢ TTOMOIIbio dTanoB "h", "i"

nan

nj
A.2. Pabouas tabimna FMEA

A.2.1. Obnacte npuMeHeHus: pabodel TabaHIIbI

Pabouas tabnuua FMEA onwuceiBaeT netanu aHanusa B TabimyHoW ¢opme. Xota oOuias npouenypa FMEA saBnsercs moctosiHHOM, pabouas

TabIUIa MOXKET OBITh MPUCTIOCOOJIEHA K KOHKPETHOMY MPOEKTY B COOTBETCTBHHU C €0 TPEOOBAHUSIMH.
Ha pucynke A.1 npuBenen npumep Bua padoueit Tabnuubsl FMEA.

FMEA



KoneuHslii 00BEKT: OOBEKT: [ToarorosineH:

Ilepuon u pexum IIepecmortp: [Hara:

IKCIUTyaTaI|u:

O0wexT |Omucanue |Bunm orkaza |Kox Buma Bo3moxuasble | JlIokanbapie | UTOroBrle Meton Vcenosus | Knace Yacrora 3ame-
00beKTa (HeucnpaB- | oTKaza MPUYUHBI IOCIICACT- IOCIICACT- oOHapy- |KOMIIEH- |TSIKECTH |WIJIH Be- YaHUs
U €T0 HOCTH) (meucn- OTKaza BHS OTKa3a BHS OTKa3a JKEHUS caruu OTKaza POSITHOCTD
byHKUIMi paBHOCTH) | (HewucI- (neucrpaB- | (HeucmpaB- | OTKa3a OTKa3a IIOSIBJICHUS

PaBHOCTH) | HOCTH) HOCTH) OTKa3a




Pucynok A.1. [Ipumep paboueii Tabnuiet FMEA

A.2.2. TonoBka paboueit TaOIUITBI

["onoBka pabodeii TaOIUIIBI T0JKHA BKIIOYATh B ce0sl CIEAYIONIYI0 HHPOPMAIHIO:

- 0003HAYECHHUE CHCTEMbI KaK OOBEKTa B IEJIOM, JUISI KOTOPOW HACHTU(UIIUPOBAHBI KOHEYHBIE MOCIEACTBHS. ITO 0003HAYCHUE JTOJKHO OBITh
COBMECTHMO C TEPMHHOJIOTHEH, HCIIOJIb3YeMOil B OJI0K-CXeMax, CXeMax U PUCYHKaXx;

- IEPHOJ] ¥ PEXKHUM IKCILTyaTaIluH, BRIOPAHHEIC JIJISl aHATIN3a;

- 00beKT (MOJyJIb, KOMIIOHEHT WJIM YacTh), HCCIEAYEMBI B 3TOi paboueli Tabnulie;

- YPOBEHb IEPECMOTpa, JaTa, UMs aHaIuTHKa, koopauHupyromero FMEA, a Takke MMeHa OCHOBHBIX YJICHOB KOMAaHbl, 00E€CIICUUBAIOIINX
JIOTIOJTHUTEIBHYIO HH(OPMALIUIO JIJIsI KOHTPOJISL JOKYMEHTA.

A.2.3. 3anonnenue paboueit TabIuIIbI

3anucu B ctoibuax "O0bekT" u "Onucanne o0bekTa U ero GyHKUUNA" TOMKHBI UACHTU(DUIUPOBATh TeMy aHanu3a. [JomKHbI ObITh MPUBEICHBI
CCBUIKH Ha OJIOK-CXEeMY WJIH Jpyrue MPHIOKEHHS, KPAaTKOE OMUCaHne 00BEKTa U ero (PyHKIUH.

Onucanmne cnoco00B 0TKaza 00beKTa MPUBOAAT B cTojibOue "Bun otkaza". B myHkrte 5.2.3 mpuBeAeHbI PEKOMEHIAIMU MO HIECHTU(UKALUN
MOTEHLIMAJIbHBIX BUAOB 0TKa30B. Vcnoiabs3oBanue yHukaabHOro uaeHtTugukaropa "Koxa Bujia orkasza" 1uist KaXX/10r0 YHUKAJIBHOTO BUIA 0TKa3a 00bEKTa
00JIerYHT MOABEICHNE UTOTOB aHAIH3a.

Haubonee BeposiTHbIE IPUUMHBI BUJIOB OTKA30B MEPEUUCIISIIOT B cToO1E "Bo3MoXkHbIe IPUUMHBI OTKa3a".

KpaTtkoe ommcanue mociencTBUN BUAA OTKa3a MPUBOAAT B crosidie "JlokambHble MOCNHEACTBHsS OTKaza"'. AHAJIOTMYHYIO HH(DOPMALMIO IS
00BEKTa B 1IETIOM MPUBOIAT B cToj01e "MToroBeie nmocnenactsust orkasa". [{ns HexkoTopsix uccienoBanniit FMEA jxenatenbHO OLIEHUTH MOCIENACTBUS
O0TKa3a Ha MPOMEXKYTOYHOM ypoBHE. B 3TOM ciyuyae mociencTBus yKa3blBalOT B JOMOJHHUTENbHOM cToOIne "Crnenyromuii 0ojiee BHICOKHI yPOBEHb
coopku". nenTudukaims nociecTBU BUAa 0TKa3a paccMoTpeHa B 5.2.5.

KpaTkoe onrcanue merona oOHapyKeHUs BUIa 0TKa3a MPUBOJAAT B cTonoOie "Meton oOHapykeHus oTkaza". MeTosl oOHapyKeHUs MOXKET ObITh
peann30BaH aBTOMATHYECKH BCTPOEHHBIM TECTOM, MPEAYCMOTPEHHBIM KOHCTPYKIIMEH, WM MOXET TpeOoBaTh MPUMEHEHHUS TUarHOCTHYECKHX
MpOLEAYp C MPUBICYCHUEM MIEPCOHANIA TIO AKCIUTyaTallik U TEXHUYECKOMY OOCIYKMBaHHUIO. BakHO HAESHTH(PUIIMPOBATH METO OOHAPYKEHHS BHIOB
OTKa3a /Jisl 00eCreuYeHNUs BHIIIOJTHEHUS! KOPPEKTUPYIOLINX JEHCTBUM.

Oco0eHHOCTH KOHCTPYKIIMM, KOTOpPbIE CMSTYalT TIOCIEICTBUS WM COKpPALAIOT KOJMYECTBO OTKA30B KOHKPETHOIO BHUJAA, HalpUMeEp
pe3epBUpOBaHUE, JOKHBI OBITH OTMEUYEHBI B CTONOIE "YcnoBus KoMIeHcauu oTtkasa". KommneHcanust cpecTBaMU TEXHHUECKOTO OOCTYKHUBAHUS
WM JIEHCTBUSIMH OIlepaTopa TakKe J0JKHA ObITh 3/1ECh YKa3aHa.

B cronbue "Knace TspkecTH oTkaza" yka3plBalOT YPOBEHB TSKECTH, yCTAaHOBJICHHBIN aHanuTHkamu FMEA.

B cronbue "UactoTa Miu BEpOSTHOCTh MOSBIEHHUS OTKa3a" YKa3bpIBaIOT YacCTOTY WM BEPOSTHOCTh MOSBIIEHUS KOHKPETHOTO BHJa OTKasa.
Macmitab 4acToThI I0OJKEH COOTBETCTBOBATH €€ 3HAYCHUIO (HAIpUMep, OTKa3bl 32 MUJUTMOH 4acoB, OTKa3kl 3a mpober B 1000 kM u T.1.).

B cronbue "3amevyanus" yka3pBaloT HaOIIOICHUS U PEKOMEH AN B COOTBETCTBUU C 5.3.4.



A.2.4. 3amevanus B paboueit Tabnuie

[ocnennuii cronden pabouel TaONUIBI JOIDKEH COJIEPKaTh BCE HEOOXOMMbIE 3aMEUaHus ISl Pa3bsICHEHUS! OCTAJIbHBIX 3anmuceil. Bo3mMoxkHbIe
Oyaymiue NEHCTBHS, TaKHMe KaK PEKOMEHJAIWU IO YIYYIICHHIO KOHCTPYKIIMH, MOTYT OBITh 3apErHCTPUPOBAaHBI W 3aTEM yKa3aHbl B OTYETE. DTOT
CTOJIOEI] MOKET TaK)Ke BKJIIOUATh B ce0sI CIeayIoIIee:

a) JIT0ObIe HEOOBIYHBIC YCIIOBUS;

b) mocaeacTBHs 0TKa30B PE3EPBHOTO FIEMEHTA;

C) OMHCaHNE KPUTHUYECKUX CBOWCTB MPOCKTA;

d) nro0Oble 3aMedanus, pacupsroNIre HHHOPMAIIUIO;

€) CCBUIKH Ha JIPYTHe 3allUCH LIS MTOCIIeI0OBATEILHOTO aHaIM3a 0TKa3a,;

f) cymecTBeHHBIE TPEOOBAHUS K TEXHUUECKOMY 00CIIY)KUBaHMUIO;

g) TIOMHHHUPYIOIINE TPUYHHBI OTKA30B;

h) moMuHHpYIOIIKE TOCIEACTBUS 0TKA3a;

1) IPUHSATHIC PEUICHUS, HATPUMEP 0 aHAIU3Y MPOCKTA.



[TPUMEPHI UICCJIEJJOBAHUI

B.1. [Ipumep 1 - FMECA mis1 snekTponuTanusi aBTOMOOMIIS ¢ Berancienuem RPN
Ha pucynke B.1 nmpencraBnena nebonbinas yactb oomuprHoro FMECA nmns aBromooOwmiis. [IpoaHanu3upoBaHbl 3JEKTPONUTAHUE U €rO CBSI3U C
aKKyMYJIIITOPHOU OaTapeei.

[Ipunoxenue B
(cipaBouHOE)

OObexT/DyHKIHSA IToren- IToTrenuumanbHbIe Panr |K |Ilorenumans- |Tounas(sie) |Panr |/[leiicTBus no Heunctua no | Pa
[UATbHBIN | TOCIEICTBUS OTKa3a TA- |7 |Hag npuyuHam/ | MOsB- |[peloTBpalle- | OOHApY>KEHUIo | 00
ITon- | Coc- Kommo- | BUJ, JlokaJIbHBIC UTOTOBBIE JKee- |a HquHHa(bI)/ MCXaHU3M JICHUS | HUIO Py
CHC- |TaBHas1 |HCHT OTKasa OCJIEACTBUS | IIOCIeACcTBHUA | TH C | MCXaHU3M OTKasa HH
TeMa |4acThb C | OTKasa
DNEeKTPONUTaHUE
V1
D1 Kopotkoe |Knemma VYreuka 10 Buytpennuii | Paspymenue |3 Boi6op komno- | Ouenounsie u |1
3ambika- | Oarapeu + Oatapeu, nedext MaTepuaia HeHTa OoJiee KOHTPOJIbHBIE
HUE 3aMBbIKAET HA | [10e3/Ka KOMITOHEHTa BBICOKOTO UCTIBITAHUS
3eMJTIO HEBO3MOXKHA KayecTBa U Ha
MOITHOCTH HaJICKHOCTh
D1 Pa3peiB Her peseps- Hezametnbie |2 Buyrpennunit | TpemmnaB |3 Bri6op xommo- | OtieHOUHBIE U | 2
JIEKTPHU- | HOM 3alUThI nedexT CBapKe WIH HeHTa Oosee KOHTPOJIbHBIE
YeCcKOU oT KOMIIOHEHTa | IIOJIYIIPO- BBICOKOTO UCTIBITAHUS
Lenu 0o0paTHOro BOJIHUKE Ka4yecTBa U Ha
HaINpsHKSHUS MOITHOCTH HaJICKHOCTh
C9 Koporkoe |Knemma VYTeuka 10 Buyrpennunit | Paspymenue |3 Bri6op xomno- | Onenounsie u |1
3ambIKa- | Oarapeu + Oatapen, nedexT JTUDJICKTPH- HeHTa OoJiee KOHTPOJIbHBIE
HUe 3aMbIKaeT Ha | MOoe3/Ka KOMIIOHEHTa | Ka WU BBICOKOTO UCTIBITAHUS
3eMJTIO HEBO3MOXKHA TpeluHa KayecTBa U Ha
MOITHOCTH Ha/IKHOCTb




C9 Pa3peiB Her ¢unstpa |Pabota Buytpennuii | OOHaxeHue Bri6op xommo- | O1ieHO4HbIE U
ANEKTpU- | dJEKTpoMar- | o0beKTa He nedext JTUDIIEKTPU- HEeHTa OoJee KOHTPOJIbHbBIE
YECKOM HUTHBIX COOTBETCT- KOMIIOHEHTa | Ka, yTed- BBICOKOT'O UCTIBITAaHUS
enu nomex EMI ByeT Tpebo- Ka, MMyCTO- KayecTBa 1 Ha
BaHUSM Ta WA MOIIHOCTH HA/IKHOCTb
TpeluHa
L1 PazpriB Her V1 OOBeKT Bryrpennuii | Pazpymenue Br160op kommo- | OnieHOYHBIC U
ANEKTPHU- Hepabo- nedext MaTtepuana HEHTa Oolee KOHTPOJIbHBIE
YeCKOM TOCTIOCOOEH. KOMITOHEHTa BBICOKOT'O UCIBITaHUS
(0051 Her npeny- KayecTBa 1 Ha
MpeKIaronie MOIIHOCTH HaJEKHOCTD
WHIKAIIU
R91 PaspniB Her namps- OObeKT Buyrtpennuii | Tpemuna B Boi6op komno- | OuieHOYHbIE U
SICKTPHU- | KEHUS ISt Hepabo- nedext CBapKe WIn HeHTa OoJiee KOHTPOJIbHBIE
YEeCKOM BKJIIOUCHUS TOCTIOCOOEH. KOMIIOHEHTa | MaTepuae BBICOKOT'O UCIIBITAHUS
HenH AIIeKTpHYE- Her mpeny- Ka4yecTBa Ha
CKOI1 enu MIpeKIaroIei MOIIHOCTH HAJEKHOCTD

UHIAKAIAN




Pucynok B.1. FMEA nns wactu aBTOMOOHIBHOM
AJIEKTPOHUKH € BhlunciienneM RPN

Ilenp G6atapeun BritouaeT B cebs nuoa D1, konaeHcaTop C9, COeTUHSAIONIMMN MOJOKUTEIBHYIO KIIeMMY OaTapeu ¢ 3azemicHueM. [IpuMeHnen nuop
00paTHOU MOJIAPHOCTH, YTO B CIy4ae COSAMHEHHS OTPHUILIATEILHOW KJIEMMBI OaTapen ¢ KOPIyCcOM 3alluiiaeT 00ObeKT OT noBpexaeHuid. Kongencarop
ABJIsieTCA (QUIBTPOM 3JIEKTPOMArHUTHBIX MoMex. Eciu mro0as 3 3TuX yacTel 3aMbIKaeT Ha 3eMJIt0, OaTtapest TakKe 3aMbIKAeT Ha 3€MJII0, YTO MOXKET
NPUBECTH K OTKa3zy Oarapen TPaHCIOPTHOTO CpeAcTBa. Takoil OTKa3, KOHEYHO, He WMeeT mnpemynpexaeHus. OTkas, Mpu KOTOPOM IOE3IKa
HEBO3MOXXHa, B aBTOMOOUJIbHOM MPOMBILIIIEHHOCTH CUUTAIOT OmacHbIM. [loaTomy /Ui BuJa oTKa3za 00enx Ha3BaHHBIX YAaCTEH paHI TSXKECTH S paBeH
10. 3nauenust panra nosieiaeHuss O ObUIM BBIYHMCICHBI HA OCHOBE MHTEHCHBHOCTEH OTKAa30B YacTEd C COOTBETCTBYIOIIMMH Harpy3kamu Ui paboThI
TPAHCHOPTHOI'O CpeAcTBa U 3aTeM mpuBeneHsl K Maciutady O st FMEA aBTromoOwiis. 3HaueHue panra oOHapyxeHus D sBisieTcs oueHb HU3KUM,
MTOCKOJIbKY 3aMbIKaHUE JIF000U U3 YacTel cpa3y 0OHAPYKUBACTCS IIPH TECTUPOBAHUU 00BEKTa HA pabOTOCIIOCOOHOCTS.

OTka3 11000 U3 BBIIEYIOMSHYTBIX YacTell He MPUBOJUT K MOBPEXKACHUIO 00BEKTA, OJHAKO JUIS JUO0Ja HET 3alllUThl OT U3MEHEHUs MOJISIPHOCTH.
[Tpu oTKa3e KOHAEHCATOPA, HE (PMIBTPYIOMIETO JIEKTPOMArHUTHBIE TIOMEXH, BO3MOYKHBI TIOMEXH JJIs1 000PY/IOBaHHSI B TPAHCIIOPTHOM CPEJICTBE.

Ecnu B xatymike L1, pacnionoxxeHHON Mex Iy 6aTtapeeil U 3JIeKTPUYECKOH 1EeTb0 U IPEeJHa3HAYCHHOM U1l PUIbTpALK, UMEETCsl 0OpBIB, OOBEKT
HepaboTocroco0eH, MOCKOIBKY OaTapesi 0OTCOeTMHEeHA, U PEAYNPEeKIeHIE HEe BRICBETUTCS. KaTylky IMEI0T 04eHb HU3KYI0 HHTEHCUBHOCTH OTKA30B,
II0O3TOMY PaHT MOSBJICHUS paBeH 2.

Pesucrop R91 nepenaer nampspkeHue 0aTapen Ha KOMMYTHpYIOLe TpaH3ucTopbl. [lpu otkaze R91 00beKT cTaHOBUTCS HEPAOOTOCTIOCOOHBIM C
paHrom TspkecTH 9. Tak Kak pe3sucTopbl UMEIOT OUY€Hb HU3KYI0 MHTEHCHUBHOCTh OTKAa30B, PAaHT MOSABICHMS paBeH 2. PaHr oOHapyxeHus paBeH 1, Tak
KaK OOBEKT HE sBJIsIETCS pabOTOCTIOCOOHBIM.

B.2. TIpumep 2 - FMEA nis cuctemsl ABUraTeNb - TEHEPaTop

[Ipumep mumoctpupyet npuMmenenne meroga FMEA k cucreme nBurarens - reHeparop. Llens nccnenoBanus orpaHudeHa TOJIbBKO CUCTEMON U
KacaeTcs MOCIeACTBUN OTKa30B 3JIEMEHTOB, CBSI3aHHBIX C 3JIEKTPONUTAHUEM JIBUTATEINS - TeHepaTopa WIN JOObIX IPYTUX MOCIEICTBHM OTKa30B. JTO
orpezenseT rpaHulbl aHanu3a. [IpuBeAeHHBI NpUMeEp YaCTUYHO WILIIIOCTPUPYET IMpPEACTaBICHUE CUCTEMbl B BUAE OJok-cxembl. IlepBoHavanbHO
BBIJICJIEHO MATh MOACUCTEM (CM. pUCYHOK B.2), M ofHa U3 HUX - cuCTeMa MOJOrpeBa, BEHTHISALUHN U OXJIAXKJIEHHs - IpeACTaBiIeHa Ha Oojee HU3KUX
YPOBHSIX CTPYKTYphI IO OTHOILIEHHIO K YPOBHIO, HA KOTOpoM Obuio pemieHo HadaTb FMEA (cM. pucynok B.3). Biok-cxeMmbl Takke NOKa3bIBalOT
CUCTEMY HyMepaIliu, UCTIOJIb3YEMYIO JIJIs CChUTOK B pabounx tadbmuiax FMEA.

IBurarenp -
TeHEepPaTOPHBIM
arperar




Kopniyc

Cucrema
nonorpena,
BEHTUJISLUN,
OXJIAXIEHUS

MamnHa
IIOCTOSHHOTO

TOKAa
(ynpaenseMas
C IIoMOUbI0
YacTOTHOTO

npmueona)

MamnHa
[IEPEMEHHOTO

TOKAa
(ynpaensgeMas
C IIoMOUbIo
YaCcTOTHOTO

npmueona)

VzsmepuTesibHaA
annaparypa




Pucynok B.2. - Jluarpamma nojcuctem ABUraTess - reHepaTopa

20
Cucrema
nomorpesa,
BEHTUJIALNMM,
OxXJIaXIOeHUA
I
20.1 20.2 20.3 20.4
Cucrema Cucrema ABapuyHOE Cucrema
nomorpesa BEHTUIIALUN OoxXJIaXIeHre KOHIEeHCaUuun
Y OXJI&XIOEHUSA (BXOIHEBIE / BEIXOIHEIE oxJlaxzamlen
OTBEPCTHUSA) IOBEpeM KUIOKOCTU
|
20.1.1 20.1.2 20.2.1 20.2.2 20.4.1 20.4.2
OBorperaTesib Kopnyc BeHTUIIATOPE BosngymHO- IpeHaxHele TPYOKU KonmeHcarT/yTeurka
oBoTrpeBamuMx Y BEHTUJIATOPHLEE BOIHHIM 0JIs1 KOHIeHcaTa 13 IOPEeHaXHHX
TEPMMHAJIOB, BTYJIKM TEernJI00OMEHHMK (MaJIElL OuaMeTp) TpyOOK
TepMMHAJIE/ IPOBOIA
20.2.3
20.4.3 20.4.4 20.4.5 20.4.6
BozgyuHbe
[I€HOMNJIaCTOBHE Teub IOpPeHaxXHOMU OTCTOMHUK Kamepa COOpPHUK
&b TPE TPpyOKM M3 KaMeph OoBOHapyXeHMs YTEeUKU
OBHapyXeHUS YyTeuKu
YTEeUKHU

s ogHOM M3 MoACHCTEM JBUTaTeNs-TeHepaTopa MoKa3aH npumep padboueil Tabmuip! (cM. pucyHok B.4), cooTBeTcTBYIOIIEH peKOMEHIAIUSIM

HaCTOALICTO CTaHAapTa.

Pucynok B.3. J/lnarpamma cucTeMbl HarpeBaHusl,
BEHTWIALIMH, OXJIAXKICHUS

Cucrema 20

- CucTeMma nomorpesa,

BEHTUIIALUNM VM OXJIaXIeHNA




ObwexT| KommnoHeHT dyHKLUMA Bun orkasa [locnencrBuUA MeTon wmnmu PesepBu- |[VIHTEHCUBHOCTB 3aMeuaHud
(HeucnpaBHOCTHA) oTkasa IpUBHaK poBaHMe BMUIa OTKasa
oDHapyXeHUI 10 KaTeTropusaM
oTkasa KauecTBa
1 (23] 4
20.1 Cucrema Bce [IpuMeuaHue -
nojmorpesa MexaHM3M MOXEeT
(or 12 mo 6 neperpeTsLCcHd,
BBEIKJIOUATEJIEN ecnu
Ha KaXIOM oborpepaTesn
KOHLIEe) He BHIKJIUAKTCHI
TOJIBKO IIpU aBTOMaTUUYECKU
HepaboTawnueM
MeXaHu3Me
20.1.1|OborperaTenu|Harpes a) lleperopanue |loHmxeHHOe |a) Tewmnepatrypa |OmHO 1,2
oborpeBaTesisa HaTrpeBaHMe |MeHee UeM Ha 5 |KOopoTKoe
°C BBRmE TeMne- |3aMEKaHNE
PATYPE OKPYXal-|Ha 3eMJIo
meM cpensl He IOJDKHO
IIPMBOIONTDE
K OTKazy
CUCTEMH
b) Koporkoe OrcyTcTBue |b) IIpumeHeHUe 0,3 OOHO KOPOTKOE
3aMBIKAHME Ha HaTr'preBaHUA IIJIaBKOI'O IIpe-— 3aMBIKaHME Ha
3eMJI0 U3-3a - BOBMOXHA |HOOXpPaHMUTENd WMIu 3eMJI0 HEe IOJIX-—
nedpexra KOHIOeHCcalusd [ lpoBepeHHOTO HO IPUBOIOUTL K
ZicTeN f=danzzZs BEIKJIOUATEJ I OTKaszy CUCTEMH
20.1.2|Kopnyc CoenmHe-|a) Illeperpemanue [OrcyTcTBue |TeMmnepaTypa 0,5
oborpeBanIMX | HUE C TepMMHAJa WU WU MeHee ueM Ha 5
TepMMHAJIOB, |oborpe- |kabess omHoro/ |ymeHbmenue |°C Boue
xabesb BaTeJIAMU |LIECTU MM BCEX |HaTpeBaHUS, |TeMIepaTypr
oborperarTeynen KOHIOeHCaluMsd | OKpyXaouen
cpens
b) Koporkoe OrcyTrcTeue |IlpoBepeHHasa
3aMbIkaHMEe Ha BCer'o Har- [mocraBka
3eMJI0 TepMMHa- |peBaHug -




JIOB (IIPOCJIEXU—
BaHUe)

KOHIOeHCaum4ga

Toro




Pucynox B.4. FMEA s cuctems 20

Baxnoit wacteto FMEA sBnsitoTcs omnpenencHre M KiIacCU(UKAIMS TSHKECTH TMOCICACTBUI OTKA30B JUIsl CUCTEMBI B IeJIOM. J[Jisi cHCTEMBI
JIBUTATENb - TeHEpaTOp OHU IpeJCTaBieHbl B Ta0nuie B.1.

Taomuua B.1

OTIPEEJIEHUE U KJIACCU®UKAIMA TSXKECTU ITOCJIEACTBUI OTKA30B
JJUIA CUCTEMBI IBUT'ATEJIb - TEHEPATOP B LIEJIOM

VYposens | Xapakrepuctuka |Onucanue
TSKECTH OTKa3a
5 Karactpoduue- OtcyrcTBue HanpsbkeHus. HeBo3MoxHOCTh
CKUI BBITIOJIHEHMS 331a41
4 Kputnueckuit CHMKEHUE HANpPSKEHUS B CUCTEME.
HeB03MOKHOCTD BBIITOJIHEHUS 33Ja4H
3 3HAYUTEIIBHBIN OtcyTrcTBUE HaNPSKEHUS U3-3a IPUHYAUTEIb-
HOT'O OTKJIFOYEHMSI Ha IEPUOJ] BOCCTAHOBIICHUS
paboTocnocoOHOCTH
2 MuHEMaNbHBIN BpemenHoe CHUKEHHE HAIIPSKEHUS 110
BOCCTAHOBJICHHSI pabOTOCTIOCOOHOCTH
1 Hesnauntenpupiii | OTCyTCTBUE NOTEPU WM CHUKEHUS HATIPSKEHUS

B.3. IIpumep 3 - FMECA 11t npou3BOICTBEHHOTO ITpoliecca

FMECA mporiecca uccienyer Kax/plid Mpolecc U3roToBileHus: paccMarpuBaemoro oobekta. FMECA uccnenyer 1o, 4To MOXKET MPOU30UTH HE
TaK, Kak IpeyCMOTPEHO, U CYIIECTBYIOIINE MEPHI 3aIUTHI (B cIy4yae OTKa3a), a TAK)KE KaK 4acTO 3TO MOXKET MPOUCXOJUTh U KaK MOYKHO YCTPaHUTh
10/I00HBIE CUTYAIIUH, MOJICPHU3UPYS 00BEKT MM mpolecc. Llenb coCTOMT B KOHLIEHTpAIlM BHUMaHMUS Ha BO3MOKHBIX (MJIM M3BECTHBIX) MpolieMax
MOAJEPKKH WM JOCTHKEHHSI HEOOXOAMMOro KauecTBa TOTOBOM mponaykiuu. llpeanpusarus, coOuparomue caoKHble 0ObEKThI, TaKUe KaK JIETKOBbIE
aBTOMOOWJIM, XOPOIIO 3HAIOT O HEOOXOIMMOCTH TPeOOBaTh OT MOCTABIIMKOB KOMIIOHEHTOB BBINOJIHEHHsS Takoro aHanusa. [Ipu 3TOM OCHOBHBIE
BBITOJIbI IOJIYYAOT MOCTaBLIIMKM KOMITOHEHTOB. OCYILECTBICHHE aHAJIW3a 3ACTABJISIET BBINOJHATH NOBTOPHYIO NMPOBEPKY HAPYIIEHUs TEXHOJIOTHU
U3TOTOBJICHMS, @ UHOTJA U OTKA30B, YTO IIPUBOJUT K 3aTPAaTaM Ha YIIy4llICHUE.



®dopma paboueit Tabmunbl 111 FMECA nponiecca ananoruuna ¢gopme padoueit tTabmuisl 111 FMECA npoaykiuu, HO €CTh HEKOTOPHIC OTITHMYHS
(cMm. pucyHok B.5). Mepoii KpUTHUUHOCTH $BJISE€TCS 3HaueHHE mnpuoputeTHocTu aenctBuil (APN), odyeHp OnM3KOe IO CMBICIY K 3HAYEHUIO
npuopuretHoctu pucka (RPN), paccmarpuBaemomy Beime. FMECA mporecca uccinenyer crmocoObl MOsBIEHUS Ie()EKTOB M HECOOTBETCTBHHA H
BapHaHThl IOCTaBKM 3aKa34MKy B COOTBETCTBUU C Ipouedypamu yrnpasieHus kadectBoM. FMECA He paccMarpuBaeT OTKasbl NMPOAYKLUHU MpU

O6CJ'Iy>KI/IBaHI/II/I, CBsI3aHHBIC C U3HOCOM HJIM HEHaAJIC)KAIIUM HCITIOJIb30BaHHUEM.



ObwexT |Ilpouecc|Bun orxaszsa |OOBEKT [IoTeHUMAJIbHOE V|IloTeHuMans - | CymecTByoumye CyumecTByomme PexoMeHmoBaH- |[Ipennpu- | [lepecMOTPEHHEIE
BOBIOENCT— nocyjeacTBUe Had NpUYMHa cperncTBa 3HauYeHud HOe JelCcTBMe |HATOe 3Ha4YeHud
BUA yhnpaBJleHnsa neyvcreue
oTkasa
Occ|Sev|Det [RPN Occ|Sev|Det |APN
01-01-01 BcraBku |HenpaBune- |[1) a BcraBku 6Ges HemocTaTtku |[(M3roToBUTENL |1 9 9 81 |[AHam3 MJIAHOB
HEIE Pa3MepH HaT'Py3KM Ha WMTaMII. MIPOM3BONCT- (M IJIAHEI CTa— BEIOOPOYHOTO
VIV Y TJIEL CHMXeHMe Ba MM TUCTUIECKOT'O KOHTPOJIA.
n3rnba NPOU3BOINTEJBEHOCTM yhnpaBJleHusa |IpMeMOYHOTO Vzonaunsa
njeua KaueCcTBOM KOHTPOJIA HedeKTHEIX
KOMILJIEK T YIOIMX
OT T'OHHHIX
IOCTaBOK.
02 i) b PasperynmpoBaHHasa ObyueHMe
BCTaBKa CcOOPIMKOB
03 i) a HenpaeunbHasg
TOJIIMHA 0OKM,
OoKpyXawlell BCTaBKy
04 iv) b CHUXeHue
paboTocnocoBbHOCTM
05 iv) ¢ CokpalleHne pecypca
01-02-01 (BcraBku |Henocra- i) a Kopposusa. BusyaJibHEIM 5 6 1 30 [BxJIOUMTH
TOYHBI OTKJIOHEHUSA Ha KOHTPOJIb B BEIOOPOYHEBIA
Oreck 3aBepumanumel cTaium COOTBETCTBUA KOHTPOJIb IJI1A
HMKEJIeBOTO C IJIaHOM CTa- BEIMIOJIHEHMA
IOKPHITUA TUCTUUYECKOTO BU3YyaJIbHOM
IPMEMOYHOTO IPOBEPKM Ha
KOHTPOJISA [IPaBWJIb HEI
Oiieck
01-03-01 [BcTaBku |HeamekBaT- |[i) a HenmocraTouHasa HenmocraTku |BusayasibHbI 2 8 6 96 |BKJIOUUTH
Has OlleHKa MeTaJMyecKas IPOM3BOLCT- [ KOHTPOJIE B BEIOOPOYHEIN
BHEIIHeTIO BHIIIPECCOBKA . Ba UK JlaHax CcTaTu- KOHTPOJIb HOJI18
BUOA HenpaeunbHasa yIpaBJIeHUsS |CTUYECKOTO BHINIOJIHEHUA
TOJIIMHA CTEHKM. KaueCTBOM IPMEMOYHOTO BUBYaJIbHOM
02 OTxomel KOHTPOJIA NPOBEPKM Ha
ii) a [Ipy MexXaHUYeCKOM IpaBUJIb HEIN
obpaboTke Oiieck
OOHapyXeHE TOHKUE
CTEHKU.
OTxOome!
iv) a CokpalleHue pecypca
Bun nocyencTBuUS: Bun KPUTUUHOCTM:
[IOCJIEACTBUSA IJiS NPOMEXYyTOUHOT'O MNpoLlecca; Occ = BepoATHOCTL nosgBJeHus x 10;
[IOCJIEACTBUA OJiS KOHEUHOT'O IIpollecca; Sev = TaXeCTb INOCJenNCTBMM o mkaje 1 - 10;
[IOCJIEACTBUA nOJid COOPKMU; Det = BepOATHOCTb HeOOHapPyXeHMUs OO I[NOCTaBKM 3akas3uuky x 10;




[IOCJIeOCTBUA IJIA [IOJIb30BaTeJA APN = 3HaueHMe NpuopuTeTHOTO menucrTeusa = Occ x Sev x Det




[1]

(2]

Pucynok B.5. Yacts npouecca FMECA a5 noiBeprHyTOro
MalTMHHON 00paboTKe alIFOMUHUEBOTO OpycKa

. 5 [IEPEYEHD
COKPAIIEHNN HA AHI'JIMMCKOM A3bIKE, UCIIOJIb3YEMBIX B CTAHZIAPTE

FMEA - MeTon aHajn3a BUIOB U IIOCJIEICTBHI OTKA30B;

FMECA - meTon aHanm3a BUJIOB, MOCJICCTBUN ¥ KPUTUIHOCTH OTKA30B;

DFMEA - FMEA, npuMeHseMbIii 1711 aHaIM3a IIPOEKTa B aBTOMOOMIIBHON MTPOMBIIIICHHOCTH;
PRA - BEpOsSITHOCTHBII aHAJIU3 PUCKA;

PFMEA - FMEA, npumeHsieMblii 7151 aHAlIM3a MPoLiecca;

FTA - ananu3 nepeBa HEUCIIPABHOCTEH;

RPN - 3HaueHne npruoOpUTETHOCTH PHUCKa;

APN - 3HaueHHEe TPUOPUTETHOCTU JEHCTBUIM.#
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IIpenucnosue

e w npuHOmne! ctanmaapTusanuu B Poccuiickoit @enepanun ycranoBieHbl DenepanbHbiM 3akoHOM 0T 27 nexadps 2002 r. N 184-d3 "O
TEXHUYECKOM pEeryJIMpOBaHUHU", a NMpaBuiia IPUMEHEHUS HallMOHAIBHBIX cTanaapToB Poccuiickoit @eneparuu - 'OCT P 1.0-2004 "Crangaptusanus B
Poccuiickoit @enepanuu. OCHOBHBIE MT0JIOKEHUA".

Caenenus o cranaapre

1. Pa3paboran denepajibHbIM rOCyAapCTBEHHBIM YHUTapHbIM npeanpustueM "['onoBHoil mHCTUTYT "Bcepoccuiickuil MpOeKTHBIM M Hay4YHO-
UCCIIEIOBATENbCKUI HHCTUTYT KOMILIEKCHOM 3Hepretnyeckoit Texnonorun" (OI'VII "T'U "BHUITUDT").

2. BHeceH YnpaBieHHEM aTOMHOW HayKu U TeXHUKU DeiepalibHOTO areHTCTBa 110 aTOMHOM aHepruu Poccuu.

3. Y1BepxxaeH u BBeJeH B feiictBue [Ipukasom denepanbHOro areHTCTBa M0 TEXHUYECKOMY PEryJIMPOBaHUIO U MeTposioruu ot 18 okraops 2007
r. N 265-cr.

4. BBeneH BIEpBEIE.

Nudopmanus 06 U3MEHEHUAX K HACTOSILEMY CTaHAApTy MyOJIMKYeTCsl B €KeroiHO u3aBaeMoM MHGOpMallMOHHOM yka3zatesne "HanumoHanbHble
CTaHIapThl", a TEKCT U3MEHEHHWH W MOIPABOK - B €KEMECSIYHO M3/1aBaeMbIX MH(OPMAIIMOHHBIX yKa3aTensx "HammonampHble cranmapTel”. B ciydae
NepecMoTpa (3aMEHbI) MJIM OTMEHBI HACTOSILEro CTaHAapTa COOTBETCTBYIOLIEE YBEIOMJIEHHE OyAeT ONmyOJIMKOBAHO B €XKEMECAYHO M3/1aBaeMOM
nH(popmanoHHoM Yykasarene "HaumonanbHble cranaapthl". CooTBeTcTBYyIOLIas MH(OpMalWs, YBEAOMJIIEHHE U TEKCTbl Pa3MEIIaloTCs TaKXkKe B
MH(POPMALIMOHHOM cucTeMe OOIIero Moib30BaHUs - Ha oduuuanbHOM caiite denepalbHOrO areHTCTBA MO TEXHUYECKOMY PETyJIUPOBAHHUIO U
METPOJIOTHH B ceTH MIHTEepHET.

1. O6nacTe NpUMeHeHus

1.1. Hacrosimuii crangapT pacnpocTpaHseTcsl Ha UCIBITaHUS U IPUEMKY TPAHCIIOPTHBIX yNakoBOYHbIX KoMIiekToB (TYK), nmpenHa3HaueHHBIX
JUISL paIMOaKTUBHBIX MaTEPHAIIOB.

1.2. Hacrosimuii cTanzapT He paclpoCTpPaHSETCs HAa WCIBITAHUS YIAKOBOK, HMUTHPYIOLIUME HOPMAJBHBIE U aBAPUMHbBIE YCIOBHSI NEPEBO3KH,
MIPOBOAMMBIE B COOTBETCTBUU C TPEOOBAHUSAMHU POCCHUICKUX U MEXAYHAPOIHBIX MPaBUI 0€30MaCHON MEPEBO3KU PAIUOAKTUBHBIX MATEPHAIIOB, a TAKKE
Ha ceprudukanmonnsle ucnbiTanusd TYK, mpoBogumble B COOTBETCTBHM C JIOKyMEHTaMM IO cepTudukanuu. VcnbplTaHus yNakoBOK NMPOBOAAT Ha
CTaJAWM TPEABAPUTENBHBIX WM NpUeMOYHBIX wucnbiTanuid TYK [ecnmn wHOe HE ompeneneHo KOHCTpyKTopckoi mokymentanuen (KI)], a
cepTH(HUKAIMOHHbBIC UCIIBITAaHUS - Ha CTaJluH, onpenenenHoi K/ uim HopMaTUBHBIMM JOKYMEHTaMH 110 CepTU(UKALINY.



2. TepmuHbl U onpeesICHUS

B nacTosiem craniapre npuMeHEHbI CIIEAYIONUEe TEPMUHBI C COOTBETCTBYIOIIMMHU ONPEICIICHUSMU:

2.1. TonoBHoil oOpaszer: wu3aenue, HW3TOTOBIEHHOE MJIi NPUMEHEHHUS 3aKa3uyMKOM C OJHOBPEMEHHOH OTpPaOOTKON KOHCTPYKIUH |
KOHCTPYKTOPCKOM JOKYMEHTAIMH ISl IPOU3BOJICTBA M AKCIUTyaTalluy MOCIEAYIOUUX U3IEINI TaHHOW MapTUU UJIH CEPHH.

2.2. 3aka34mK: MpeanpusaTre (OpraHu3aus Wik APyroe PUINISCKoe WU (U3HUECKOE JIUIIO0), 110 3aIBKE MM KOHTPAKTY C KOTOPBIM CO3/IAl0T H
(WJIM) U3TOTOBJISIFOT TTPOTYKITHIO.

2.3. 3penue: envHULA TPOMBILUIEHHON POAYKIIUHU, KOJIMYECTBO KOTOPOH MOKET UCUUCIATHCS B IITYKaX MM SK3EMIUISIpax.

2.4. KonreiiHep: cocTaBHas 4acTh YIAaKOBOUHOTO KOMIUIEKTa, MPEAHA3HAUCHHAS AJIs pa3MEIIEHUS U yAep>KaHUS PaIiOaKTUBHOTO COJEPIKUMOTO,
HaXO/SIIErocs B IEPBUYHOM Tape (TIeHas, YeX0Jl, EMKOCTb) WK 0e3 Hee.

2.5. OnBITHO-KOHCTPYKTOPCKas paboTa: KOMIUIEKC paboT Mo pa3paboTKe KOHCTPYKTOPCKOM TOKyMEHTAIlUU Ha ONbITHBIN 00pa3ell, H3roTOBJICHHIO
Y UCTIBITAaHUSIM OIBITHOIO (TOJIOBHOT0) 00pa3iia (ONbITHON MapTUH), BHIIOIHAEMBIX 711 CO3/1aHus (MOJAEPHU3ALMN) IPOAYKIIHH.

2.6. OnbITHBIN 0Opa3ew: oOpasell NPOAYKLIHH, U3TOTOBJIEHHBIN Ul MPOBEPKU IyTEM HUCHBITAHUM COOTBETCTBHUS €r0 3a/JlaHHBIM TEXHUYECKUM
TpeOOBAHUSM C LENBIO MPUHATHUS PEIICHUS O BO3MOXHOCTH ITOCTAaHOBKH Ha MPOU3BOCTBO | (MJIN) UCTIOIH30BAHUS 10 HA3HAYCHHIO.

2.7. KoHcTpyKTOopcKkasi AJOKyYMEHTalus: Tpaduyeckue M TEKCTOBBIE TOKYMEHTbHI, KOTOPbIE B OTIEIHHOCTU WM B COBOKYITHOCTH OIPEAETSIOT
COCTaB M yCTPOWCTBO W3JEIHS U COAEpkKAT HEOOXOAUMBbIEC JTaHHBIE AJI1 €ro pa3pabOTKU WM W3TOTOBJIEHMS, KOHTPOJIS, IPUEMKHU, SKCILTyaTalluu U
pEMOHTA.

2.8. PagnoakTHBHBIE MaTepHalbl: sJCPHBIE MAaTEpHaJbl, CONEPKAIINE MM CIIOCOOHBIE BOCIIPOM3BECTH JEIALIMECS MaTepHajbl (BEUIECTBA) U
palMOaKTUBHBIE BEIIECTBAa (HE OTHOCSINMECS K SISpHBIM MaTepHajaM BelLecTBa, CIIOCOOHbIE MCIYCKAaTh MOHU3UpYIOLee U3llydeHue). B Hacrosimem
CTaH/IapTe B KAUECTBE PaJUOAKTUBHBIX MaTEpUAJIOB CUUTAIOT TAKXKE U3ENUs HAa X OCHOBE U PaJHOAaKTUBHbBIE OTXO/IbI.

2.9. TexHOJIOrMUYECKUE UCIBITAaHUS: UCHBITAHUA, MPOBOANMBIE B pamkax ucnbiTanuil TYK mng orpaborasmiero sinepHoro tormmmsa (OST), c
L[eJIbI0 IPOBEPKU TOTOBHOCTH 00beKTa, 000pynoBaHus u camoro TYK k 3arpy3ke paanoakTHBHBIX MaTepUajoOB.

2.10. TpaHCHOPTHBIA YIMAKOBOUHBIA KOMIUIEKT (YMAKOBOYHBIH KOMIUIEKT): COBOKYMHOCTh KOMIIOHEHTOB, HEOOXOAMUMBIX JJS Pa3MELIeHUs U
yaep KaHUs palMOAKTUBHOTO COJEPKUMOTO.

Y1akoBOYHBIM KOMIUIEKT MOKET OBbITh B BHJIE COCYyJa, SAIIMKA, KOPOOKM, OOUKM MM aHAJIOTWYHBIX €MKOCTEH, MOXET MpPEeJCTaBIATh COOOM
rpy30BOM KOHTEHMHEP UJIN PE3EPBYap.

2.11. YnakoBKa: TPaHCIOPTHBIN YNAKOBOUHBIM KOMIUIEKT C HaXOASAIIMMCS B HEM PaJMOAKTUBHBIM COACPKHUMBIM B IPEACTABICHHOM JUIs
IIEPEBO3KHU BUJIE.

3. O003HauEHUS U COKpAIIEHUS

B HacrosmeM craHgapTe NpUMEHSIOT CIEAYIOINE COKpPALCHU:
TVYK - TpaHCHOPTHBIN YITaKOBOYHBIN KOMIUIEKT;



OKP - onbITHO-KOHCTPYKTOpPCKask paboTa;
T3 - TexHn4yeckoe 3a7JaHue;

OJIT - oTpaboTagiiee siiepHOE TOIUIUBO;
KJI - KoHCTpYyKTOpCKasi JOKYMEHTALMS;

TV - TexHuueckue ycioBus;

I[IMH - nporpamma 1 METOAMKA UCIIBITAHW;
TBC - teroBbIemsOMas cOOpKa;

ADC - aToMHasl 31EKTPOCTAHLIMSL.

4. Buapsl 1 00b€M HCIIBITAHUHA TPAHCTIOPTHBIX
YIIaKOBOYHBIX KOMILUIEKTOB

4.1. Bunsl ucoblTaHUH

4.1.1. dnsa nposepku cootBeTcTBUS TYK TpeOoBaHUAM KOHCTPYKTOPCKOM JOKYMEHTALIMM YCTAHABINBAIOT CIEAYIOIINE BUJIbI UCTIBITAHUN:

- IPEIBAPUTEIILHBIE;

- IPUEMOYHBIE;

- KBAJIM(UKALIMOHHBIE;

- IEPUOANYECKHUE;

- IPUEMOCIATOYHBIE;

- DKCIUTyaTalllOHHBIE;

- TUIIOBBIE.

4.1.2. [IpenBapuTeNbHBIM U IPUEMOYHBIM UCIIBITAHUSAM OOBIUHO MOABEPTalOT ONBITHBIN WK FOJIOBHOM 00pasel], KBaIU(PUKAIIMOHHBIE UCIIBITAHUS
IIPOBOJAAT HA JTAle OCBOCHMS IIPOU3BOJACTBA, a IMEPUOJMYECKHUE, MPUEMOCHATOYHBIE, DKCILIyaTallMOHHBIE M TUIIOBBIE HCIIBITAHUS MPOBOAAT Ha
CepuiHbIX 00pa3Lax.

4.1.3. Heo6xouMOCTh MPOBEIEHUS T€X WM MHBIX MCIBITAHUM (B TOM YHMCIIe HE BKJIIOYEHHBIX B HACTOSIIMI CTaHIApT) yCTAHABIMBAIOT B
KOHCTPYKTOPCKOM JOKYMEHTAIMH B 3aBUCUMOCTH OT HazHaueHus: TYK, npennonaraemoro cpoka ciry0bl 1 00beMa IPOU3BO/ICTBA.

4.1.4. TlpenBaputenbHbIM M MPUEMOYHBIM HCIBbITaHUSAM TNojBepraior TYK st ocymiecTBieHUS KOHTPOJS KauecTBa U MPUEMKH 0OpasloB,
co3/1aBaeMbIX Ha atane nposeneHus OKP.

4.2. IIporpaMmmMa HCIIBITAaHUM

4.2.1. T'onoBHbI€ (ONBITHBIE) 0OPA3LbI TOJIBEPratOT UCIBITAHUIM 110 COOTBETCTBYIOIIUM IPOTrpaMMaM U METOJMKaM UCITIBITAHUH, pa3paboTaHHBIM
B cootBeTcTBUU ¢ T3 Ha OKP, KOHCTpYKTOpCKON JOKYMEHTAIMEH ¢ HCII0JIb30BAHUEM HOPMATUBHBIX JOKYMEHTOB B YaCTH OPTaHU3AIMH U ITPOBE JCHUS
UCIIBITAaHUMN.

4.2.2. B nmporpaMMy npeaBapUTeIbHbIX (IPUEMOYHBIX ) UCIIBITAHUNA MOTYT OBITh BKJIFOUEHBI:



- 00BEKT UCIIBITAHMIA;

- 1Ie]Ib UCIIBITAHUI;

- 00BEM UCHIBITAaHUH;

- KpUTEPHUH OLICHKHU PE3YJIbTaTOB UCIIBITAHUM;

- YCIJIOBUS U MOPSAOK ITPOBEACHUS UCIIBITAaHUM;

- MaTepHabHO-TEXHUYECKOE 00eCieueHHE NCTIBITAHUI;

- METPOJIOTHYECKOE 00ecrieueHNe UCTIBITAHUMN;

- OTYETHOCTD I10 UCIIBITAHUSIM.

4.3. IlpenBapuTeabHbIC UCTIBITAHUS

4.3.1. IlpenBapuTeNbHBIM HUCHBITAHUSAM TOABEPTalOT OMBITHBIA 0Opaser Ui NPOBEPKH €ro COOTBETCTBUSI TpeOoBanmsM T3, oOHapy:KeHHs
BO3MOJKHBIX J€(EKTOB IPOEKTUPOBAHUS U U3TOTOBJICHHS U OIIPEIeIEHUs] BO3MOXKHOCTHU IPEAbsBICHUs 00pa3lia Ha IPUEMOYHbIE UCTIBITAHHUS.

4.3.2. IlpenBapuTeNbHbIE MCIBITAHUS MMPOBOAUT MPEIIPUATHE-U3TOTOBUTEIh COBMECTHO C 3aKa3UMKOM M pa3padoT4ukoM. VICTBITaHHS MOTYT
OBbITh MOPYYEHBI CTOPOHHEH OpraHu3aluy (UCIBITaTeIbHOMY LEHTPY).

4.3.3. Heo0xoauMoCTh MTPOBEAEHUS IPEBAPUTEIbHBIX UCIBITAHUI ycTaHaBnuBatoT B T3. O0ObeM npeBapUTEIbHbIX UCIBITAHUM YCTAaHABINBAIOT
B COOTBETCTBHUU C IIPOrpPaMMOM M METOJIMKOM MpeIBapUTENIbHBIX UCIIBITAHUH, pa3paboTaHHOHN NpeAnpUsITHEM -pa3paboTUNKOM B cOOTBeTCTBUHU ¢ T3 Ha
OKP.

4.3.4. IlpenBaputenbHble HCIBITAHUS OPraHU3YeT MPEeIpUATHE-Pa3pPa0OTUHK.

4.3.5. K npenBapuTenbHbIM UCHBITAHUAM J0NYCKAIOT YIAKOBOUHBIM KOMIUIEKT, IPUHATHIM M3rOTOBUTEIEM B 00bEME MPOBEPOK, HEOOXOAMMBIX
U1 olleHKH KadecTBa n3rotosneHus TYK u coorsercteus ero K/I.

4.3.6. UcnplTaHust MOTYT BKJIIOYATh B CeOs:

- IpoBepKy Ha cootsercTBre K/I;

- UCTIBITAaHUE CTPOTOBHIX ycTponcTB ([Ipunoxenue A);

- CTIBITAHKUE Ha MTPOBEPKY MPOYHOCTH (MCIIBITAaHUE BHYTpeHHUM JaBieHueM) (IIpunoxenue b);

- HCIIBITaHKE Ha NpoBepKy repmetrndHocTH ([Ipunoxenue B);

- UCTIBITaHKE Ha MpoBepky cooupaemoctu (IIpunoxenue I).

4.4. [IpueMoYHbBIC UCTIBITAHUS

4.4.1. IlpueMouHble UCTIBITAHUS MPOBOJAT B LIEISAX OLIEHKH Bcex omnpeneneHHbIX T3 u TY XapakTepucTUK MPOAYKIIMH, TPOBEPKH COOTBETCTBUS
obpasua npoaykuuu TpeboBaHusM T3, a Takke MPUHATUS PelIeHHs O BO3MOXKHOCTH €€ NMPOMBIIUIEHHOTO NMPOU3BOACTBA WK peanu3anun. O0beM
ucnelTanuit onpeaenstor B [IMU, pazpabareiBaeMbIMU IpeATPUATHEM-Pa3pab0OTUNKOM B COOTBETCTBHUH € T3.

4.4.2. IlpueMOYHbIE UCIIBITAHUS MPOBOAUT MPEANPHUATHE-U3TOTOBUTEIb COBMECTHO € Pa3pabOTUMKOM M 3aKa3YMKOM HIIM MPUEMOYHAsi KOMHCCHS,
co3/1aBaeMas 3aKa3zuMKoM (TOCYJapCTBEHHBIM 3aka3zunkoM) pazpabotku TYK. OpranusyeTr nmpueMo4Hble MCIBITAHUS MpeanpusThe-pazpadotuuk. B
ciyyae, ecnd paboTel 1o co3gaHuio TYK MpoBOAAT MO TrocylapcTBEHHOMY WM MYHHULMIAJIBHOMY 3aKa3aM, a TakXke JpyruM 3aKasam,
¢buHaHCUpyeMbIM M3 (QenepanbHOro OroJKeTa M Ol0/pKeToB cyObekToB Poccuiickoit ®denepanuu, NpUEMOYHbIE HCIBITAHUS OpPraHU3YyeT



rOCy/IapCTBEHHBIN 3aKa3uWK, €CIM MHOE HE OrOBOPEHO JIOTOBOPOM (KOHTpakToM). McmbpiTaHus MOTYT OBITh HMOpPY4YEHBI CTOPOHHEW OpraHu3aluu
(McnbITaTENBHOMY LIEHTPY).

44.3. B ciuyyae, ecid 10 MNpPOBEICHUS MpUEeMOUYHbIX HcnbiTaHuid TYK mopsepraicss npenBapuTEIbHBIM HMCIBITAHUSIM, K MPUEMOYHBIM
UCHBITAaHUSAM JIOIYCKAIOT YIAKOBOYHBIM KOMILUIEKT B COOTBETCTBUU C AKTOM IPEABAPUTEIbHBIX HCIBITAHHH. B MHOM cilydae K NPUEMOYHBIM
ucnbITaHusaM gonyckatoT TYK, NpuHATHI U3rOTOBUTENIEM B YCTAHOBIEHHOM MM MOPSIKE.

4.4.4. VcnplTaHusSM TOJBEPralOT OMBITHBIN 00paszen (eciu MPeArnoiaracTcss CEpUiHOE IPOU3BOJICTBO) JHOO TONOBHOM oOpasen (s
HECEpUUHOTO MPOU3BOJICTBA). B mapTuM NpoAyKIUMU NPUEMOYHBIM HCIBITAHUSM IOJIBEPTalOT TOJIOBHOW 00pa3el, a OCTalbHBIE SK3EMIUISIPHI
OPOAYKIMH - TMPUEMOCAATOYHBIM UcTbITaHusAM. ['onoBHble 00pasubl TYK miast OSAT moasepraroT TakKe HCIBITAHUSAM MO MPSIMOMY Ha3HAYEHUIO
(4.4.6).

4.4.5. UcnplTaHusl MOTYT COCTOSITh U3:

- UCTIBITAHUS CTPONOBBIX YCTPOUCTB;

- HCIIBITAHUS HA IIPOBEPKY F€PMETUYHOCTH;

- HCTIBITAHUA Ha TPOBEPKY MPOYHOCTH (MCTIBITAHHSI BHYTPEHHUM JaBJICHUEM);

- HCIIBITAHUS Ha IPOBEPKY COOUPAEMOCTH.

4.4.6. O6bem u nopsaok ucneitanuid TYK mns OST onpenensieTcst mporpaMmoi, coriiacoBaHHOU ['ocy1apCTBEHHBIM KOMIIETEHTHBIM OpraHOM
110 0€3011aCHOCTH IEPEBO30K PaIMOaKTUBHBIX MaTEpUaIoB, OpraHaMU roCyAapCTBEHHOTO PEryIUpOBaHus 0€3011aCHOCTH IIPU UCIIOJIb30BAHUN aTOMHOM
SHEPTUU U YTBEPKJICHHON 3aKa3UUKOM.

4.4.6.1. Ucnibrtanus ipoBoaat Ha ADC (win Ha IpyromM o0bEKTE, U3 KOTOPOro mnpesmnonaraercs Beiso3 OAT).

4.4.6.2. Opranuzanuio npuemMouHslx ucneitaHuil TYK mist OST ocymiecTBIsAIOT aHAJOTMYHO MPUEMOYHBIM HCIBITAHUAM Ha NPEATPUATHU-
U3TOTOBUTEIIE.

4.4.6.3. UcnipITanusi COCTOAT U3:

- IPOBEPKU FE€PMETUYHOCTH;

- IPOBEPKH COOMPAEMOCTH;

- TexHosiorndeckux ucnsitanuit ([Ipunoxenue /),

- erodusnueckux ucnsitanuii (IIpunoxxenue E);

- 3arpy3KHU-BBITPY3KH YITAKOBOYHOI'O KOMILJIEKTA B TPAHCIIOPTHOE CPEJCTBO U MPOBEPKU padOTOCHOCOOHOCTH BCIIOMOTaTeIbHOr0 000py10BaHuUs
(ITpunoxxenue XK).

4.5. KBanudukannoHHbIE UCTIBITAHUS

4.5.1. KpanupukanvoOHHBIM HCHBITAHUSAM TOABEPralOT YCTAHOBOYHYIO CEpUi0 (IIEPBYIO MPOMBIIUIEHHYIO MapTUIO) C LEIbI0 IPOBEPKHU
pa3pabOTaHHOI'O TEXHOJIOTUYECKOT0 Mpoliecca, 00eCIeYMBAaIOIEro CTaOMIbHOCTh XapaKTePUCTUK MPOTYKIIUH.

4.5.2. KpanmnukanoHHbIE UCIIBITAHUS TTPOBOJIAT MO TIporpamMme, pazpaboTaHHON U3TOTOBUTENIEM C Y4aCTHEM pa3padOTUMKa M COTJIACOBAHHOM C
3aKa34YMKOM.

4.5.3. UzrotoBuTenb OpraHu3yeT KBaIM(UKAIIMOHHBIE CIIBITAHNS U 00ECIIeYnBAET UX MPOBE/ICHUE.



4.6. Ileppoanyeckue UCIIBITAHUS

4.6.1. Ilepuoguueckue HCHBITAHUSA IPOBOASAT IPU M3TOTOBJIECHUU OOJBIIMX CEpUM M3JEIUNH HA NPEANPUATUU-U3TOTOBUTENE C LENbIO
NEPUOINYECKOT0 KOHTPOJIS Ka4eCTBa U IPOBEPKH CTAOUIBHOCTH TEXHOJOTHUYECKOTO Ipoliecca MPOU3BO/ICTBA.

4.6.2. [lepyoaYHOCTb TAKUX UCHBITAHUN ycTaHaBiuBaroT B K/I.

4.6.3. O0beM, IIOCIIEJ0BATEIBHOCTD U KOJIMYECTBO 00Pa3LioB A MEPHUOAUYECKUX HCTIBITAHUHN YKa3bIBalOT B KOHCTPYKTOPCKON JOKYMEHTAIMM Ha
koHKpeTHbIH TYK.

4.6.4. [leppoaryeckne NCIBITAHUS OPraHU3YET IPEAIPUATHE-U3TOTOBUTENb.

4.7. [lpueMoc1aTOYHBIC UCTIHITAHUS

4.7.1. IIpueMOoCAAaTOYHBIM UCIBITAHUAM MOABEPraroT NapTUIO U YacTh U3 naptun TYK ¢ 1enpro noaTBep K IeHU COOTBETCTBUS XapaKTEPUCTUK
YIIaKOBOYHOI'O KOMILJIEKTA ¥ €r0 COCTaBHBIX YacTeil TpeOOBaHUAM, ycTaHOBIEHHBIM B K/, 1 onpeneneHus BO3MOKHOCTH ITPUEMKH.

4.7.2. IlpueMocaTOUYHbIE UCTIBITAHUS MPOBOJAT B MOPSAJIKE, YCTAHOBICHHOM Ha MPEANPUITUU-U3TOTOBUTENIE B 00BEME M MOCIIE10BATEIbHOCTH,
ycTaHoBiIeHHbIM KJ/I.

4.7.3. KomnuectBo TYK, npoxoasammx NprueMoCc1aTOUYHbIE UCIIBITAHNS, YCTAHABIUBAIOT B TEXHUYECKUX JTOKYMEHTaX Ha KOHKPETHOE U3JIEIHE.

4.7.4. Opranu3zaiuio NpueMOCAATOYHbIX UCIIBITAHUNA TPOBOAMUT MPENPUATHE-U3TOTOBUTED.

4.7.5. B 3aBUCHMOCTH OT KOHCTPYKLIUHM U HA3HAUYEHUS YIIAKOBOYHBIX KOMILJIEKTOB IIPUEMOCAATOUHBIE UCTIBITAHUS MOT'YT BKJIIOUaTh B ceOs:

- HCIIBITAHUE CTPOIOBBIX YCTPOUCTB;

- ICIIBITAHNE Ha MPOBEPKY I'€PMETUYHOCTH;

- CIIBITAHKE Ha MPOBEPKY IPOYHOCTH (UCIIBITAHUE BHYTPEHHUM JIaBJICHUEM);

- CTIBITAHHUE Ha ITPOBEPKY COOMPAEMOCTH.

4.8. DKCITyaTalluOHHbBIE UCTIBITAHUS

4.8.1. DKcrutyaTaliMOHHBIE UCIIBITAHUS MPOBOAST B Mpolecce skciutyarauuu TYK, B TOM uuciie npu npouyIeHu CpoKa CIIyKObI.

4.8.2. HeoOxomuMocTh, 00b€M U MEPUOJAUYHOCTh IKCITYyaTAl[MOHHBIX WCHBITAHUN yCTAHABIMBAIOT B KOHCTPYKTOPCKOM JOKYMEHTAalUU J100 B
IIPOrpaMMe UCIIBITAaHUM.

4.8.3. Dkcmyaraunonnsle ucnbiTanus TYK, npenHazHadeHHbIX JUis rekca@Topuaa ypaHa, MPOBOJSAT B COOTBETCTBUU C TPEOOBaHUSAMU
MEXIOCYIapCTBEHHBIX U HALIMOHAJIBHBIX CTAHJAPTOB U MOT'YT BKJIIOUaTh B CEOsL:

- TPOBEPKY YIMAaKOBOYHOI'O KOMIUIEKTa TEpel] 3aloJHEHHWEM, ONOPOKHEHHWEM W TPAHCHOPTHUPOBAHUEM MJii TOTrO, YTOOBI MOXHO ObUIO
rapanTupoBath cooTBeTcTBUE TYK npeabsaBiseMbiM TpeOOBaHUAM;

- CIIBITAHNE KOHTEMHEPOB HA ITPOYHOCTD, a TAK)KE UCIIBITAHUE KJIAlaHOB KOHTEHEpA HAa TepMETUYHOCTD. [ lepnoinyHOCTE NCTIBITAHUH - HE PEXeE
OJIHOTO pa3a B 5 JieT.

4.8.4. Opranu3zanuio 3KCITyaTalliOHHbBIX UCIIBITAHUN OCYILECTBIISAET PEANPUATUE-BIAIENELL.

4.9. TunoBkle UCTIBITAHUS

4.9.1. TunoBble HUCHBITAHUS NPOBOAAT A OLEHKH S(PPEKTUBHOCTH M LEIECOOOpPa3HOCTH HM3MEHEHHH, BHOCHMBIX B KOHCTPYKIHIO WIIH
TEXHOJIOTUIO U3TOTOBJICHHUS.



4.9.2. Ilopsimox 1 00beM THUIIOBBIX MCTIBITAHUN YCTAaHABIMBAIOT B IPOIPAMME MCIIBITAHUM, YTBEPIKIAEMON 3aKa3UNKOM.
4.9.3. OpranuzatopoM THUIIOBBIX UCIIBITAHUH SBJISIETCS IPEANIPUATHE-U3TOTOBUTEID.

5. IloAroToBKa K UCTIBITAHUSAM U TPEOOBAHUS
K ITPOBEJICHUIO UCIIBITAHUN

5.1. OtGop 00pa3LoB ynakOBOYHBIX KOMILJIEKTOB JJIsl IPOBEJCHUS UCHBITAHUN NMPOBOAST B COOTBETCTBUM C KOHCTPYKTOPCKOM JOKYMEHTaIMen
Ha KOHKpeTHbIN TYK.

5.2. O6pa3ipbl, 0TOOpaHHbIE JUIsI TPOBEACHUS UCTIBITAHUH, IPOBEPSIOT HA cOOTBETCTBUE TpeboBaHusIM K/I.

5.3. [Ipennpusitue, OCyIeCTBIIAIONIEE UCTIBITAHUS, IOJKHO pacrojaraTb aTTeCTOBAHHBIM UCIBITATEIbHBIM 000pYI0BAHUEM, Ha KOTOPOE JOJIKHBI
OBbITh JOKYMEHTBI, yIOCTOBEPSIOIINE €r0 MPUT0IHOCTD JJIs IPOBEJCHUS UCTIBITAHUH, a TAK)Ke IOBEPEHHBIMU CPEACTBAMHU U3MEPEHUN U KOHTPOJIS.

5.4. Pabodee MeCTO IUIsl UCIIBITAHUIN JTIOJDKHO OBITH 000PYZIOBAHO B COOTBETCTBHH C TPeOOBAaHUSMU 0€30MACHOCTH, U3I0KeHHBIMU B [IMU nu6o
IPYTrOM IOKYMEHTE, PETIIaMEHTUPYIOILEM IPOBEICHUE UCIIBITAHUM.

5.5. UcnbiTanus 1OJKHBI OBITH IPOBEJEHBI C COOIIOEHUEM MPABUI U UHCTPYKLUN MO TEXHUKE OE30MACHOCTH W IPOMBIIUIEHHON CaHUTapHH,
JNEUCTBYIOIUX HA IIPEIIIPUITHH, IPOBOASILEM UCIIBITAHUS.

5.6. cnbiTaHust IpOBOJAT MOCJIE€ MPOBEPKH FOTOBHOCTU MECT MPOBEACHUS UCIBITAHUI K 00ECIEUEHNI0 TEXHUYECKUX TpeOOBaHMM, TpeOOBaHUM
0€30I1aCHOCTH U TOCJI€ Ha3HAUEHHsI OTBETCTBEHHBIX JIMIL [T0 BCEM paboTaM MpH MOATOTOBKE U MPOBEACHNUHU UCIBITAHUH, olleHKe xapakTepucTuk TYK ¢
YCTaHOBJICHHOW TOYHOCTBIO U3MEPEHHM, a TAK)KE PETUCTPALIUH UX PE3YJIbTATOB.

5.7. OOGcnyXuBarOIMi TMEepcoOHal MOXXET OBITh JONMylleH K paboTaM @O TPOBEICHHIO HCHBITAHUNH TOJBKO TMOCIE MPOXOXKICHUS
COOTBETCTBYIOILIEIO HHCTPYKTaXka [0 TEXHUKE OE30MMaCHOCTH.

5.8. K Hauany npoBeieHHsl UCTIBITAHUHN JTOJIKHBI OBITh 3aBEPILICHBI MEPOIIPUATHS 110 UX MOATOTOBKE, ITpelycMaTpUBaIOIINeE:

- HaJIM4YKe, TOJTHOCTh U TOTOBHOCTh HAa MECTE MPOBEEHUS UCIBITAHUN CPEICTB MaTEPUAIbHO-TEXHUYECKOTO U METPOJIOTMYECKOro 0oecreyeHus,
rapaHTUPYIOLIMX CO3AAHNUE YCIOBUM U PEKUMOB UCIIBITAHUHN, COOTBETCTBYIOIIMX YKa3aHHBIM B IIPOTPAMME UCIIBITAHUN;

- 00y4eHHe U IpU HeOOXOJUMOCTH aTTECTALIMIO [TEPCOHAIA, JOMYCKAEMOT0 K UCIIBITAaHUSIM;

- Ha3HaueHHe KOMMCCUU JHOO0 COOTBETCTBYIOLIMX OpPTraHU3alMi (MpeArnpuaTUii) U UX CIIyK0, y4acTBYIOIIMX B UCHBITAHUAX (€CIIM KOMHCCHUS HE
Ha3HA4YaeTcs).

6. [Ipuemka
6.1. IlpaBuna opopmieHus

Bo Bpewms ucnbelTaHuil Ha NPEANPUITHH, TPOBOAIIEM HUCIBITAHUS, JODKEH BECTUCH KYPHAN PETMCTPALMM MCHBITAHUA WM IPYrol JTOKYMEHT
oI00OHOr0 TUMA.



[To pe3ynbraTram UcHbITaHUMN H0JKEH ObITh cocTaBieH akT (IIpunoxxenune W) unu npoTtokon no ¢popme, NPUHATON HA MIPEANIPUATHH, TPOBOASIIEM
UCIBITaHUsA, KOTOPBIN JOJKEH COJEP/KATh!

- 1aTy MPOBEJCHUS UCTIBITAHUI;

- p€3yJIbTaThl UCIIBITAHHUIA;

- 3aKJIFOUEHHUE T10 Pe3yJbTaTaM UCIIBITAaHUM.

6.2. Ilpuemka 0Opa3oB MMOCIE MPOBEACHHUS TPUEMOYHBIX UCIIBITAHUN

6.2.1. IlpueMKy ynakOBOYHOIO KOMIUIEKTa, MPEANOJAaraéMoro K BHEAPEHHUIO B IIPOU3BOJACTBO, OCYILECTBIIAET KOMHCCUS Ha OCHOBaHUU
IIPUEMOYHBIX HCIbITaHUH. B cocTaB komMuccHMM BXOAST MPEACTABUTENM 3aKa3uuKa, pa3padoTyMKa M M3TOTOBUTENS, a TAKXKE IPEACTaBUTEIH
3aMHTEPECOBAHHBIX OpraHu3aiuii. B koMHccHi0O MOTYT OBITH BKJIIOYEHBI MPEICTABUTEIM OPTraHOB, OCYIIECTBISIONIMX HAI30p 3a 0€30MacHOCTHIO,
OXPaHOW 3/I0pOBBSI ¥ TPUPOJIBI, ONPEIACICHHBIX JEHCTBYIOINM 3aKOHOJATEIHCTBOM, KOTOPHIE JOJDKHBI OBITh 3a0J1arOBpEMEHHO WH(POPMHUPOBAHBI O
mpencTosmuX uchbiTanuax. [lo cormacoBaHMio ¢ yKa3aHHBIMU OpPraHaMH TOCYIApPCTBEHHOTO HAA30pa UX MPEACTaBUTENN JUOO Y4acTBYIOT B
MIPUEMOYHBIX HUCTIBITAHUSIX, JTHOO AAOT 3aKIIOYCHHE 110 PE3YJIbTaTaM MPUEMOYHBIX UCIIBITAHUH.

6.2.2. Ilo pe3ynapTaTaM NPUEMOYHBIX UCTIBITAHIUI KOMUCCHUSI COCTABISIET aKT O BO3MOXKHOCTH IPOU3BOJICTBA.

6.2.3. B cirydae HeyIOBJIETBOPUTEIBHBIX PE3Y/IbTATOB UCIIBITAHUI 00pa3ell BO3BpAIIaOT Ha JOPAOOTKY.

6.3. [Ipuemka oOpa3IoB mocie MpoBeaeHUs KBaTU(UKAIUMOHHBIX UCTIBITAHUMA

6.3.1. IIpuemky TYK nocie npoBeneHus: KBATH(PUKAITMOHHBIX UCTIBITAHUI OCYIIECTBIIICT KOMHCCHS, B COCTaB KOTOPOI BXOJAT MPEICTABUTEIN
pa3paboTurka u u3roroButesns. [Ipu HEOOXOAUMOCTH B COCTaB KOMUCCHUHU MOKET ObITh BKJIIOYEH 3aKa34yHK.

6.3.2. Pe3ynprarel KBaIM()UKAIMOHHBIX HUCIBITAHUNA CYUTAIOT MOJIOKUTEIBHBIMU, €CIH YIMAKOBOYHBIH KOMIUIEKT (YCTAaHOBOYHASsI CEpHsl)
BBIJIEPIKaJl UCIIBITAHMS IO BCEM ITYHKTaM NporpaMmsbl. [1o pe3ynbrataMm UCTIBITAHUNA KOMUCCHS COCTABIISIET AKT.

6.3.3. B ciyyae HeynOBIETBOPHUTEIBHBIX PE3YJIbTaTOB KBaTU(UKAIMOHHBIX uchbITaHuil TYK BO3BpamarT ajis ycTpaHeHHs 0OHapy>KEHHBIX
neEeKTOoB.

6.4. Ilpuemka TYK nocie npoBeeHrs NMepUOANIECKIUX UCTIBITAHUN

6.4.1. IIpuemky nocnie npoBeAeHUSI NEPUOJUUECKUX UCTIBITAHUN OCYILECTBIISIET MPEANPUITHE-U3TOTOBUTENb B YCTAHOBIEHHOM HAa HEM MOPSJIKE
B COOTBETCTBUHU C KOHCTPYKTOPCKOM TOKYMEHTAILIUEH.

6.4.2. Ilo pe3ynpTaTaM HCHOBITAHUH COCTABISIIOT aKT O COOTBETCTBHHM YIAKOBOYHBIX KOMIUIEKTOB TpPeOOBAHMSIM KOHCTPYKTOPCKOM
JOKYMEHTAI1H.

6.4.3. B cinydae HEyIOBJIETBOPUTENBHBIX PE3yJIbTATOB TMepuoauueckux ucnbiTaHuii TYK Bo3BpamamT i yCTpaHEHUsT OOHApYKEHHBIX
neEeKTOB.

6.5. [Ipuemka TYK nocne nmpoBeeHHs] TPUEMOCIATOYHBIX UCTIBITAHUI

6.5.1. [Ipuemky mociie MpoBeACHUSI MPUEMOCIATOYHBIX HCIBITAHUM OCYILIECTBIAIOT B MOPSAJKE, MPUHATOM Ha NPEINPUATUU-U3TOTOBUTENE, B
COOTBETCTBUH C KOHCTPYKTOPCKON JOKYMEHTAIUEH.

6.5.2. Ecnm pe3ynbTarhl MPUEMOCHATOYHBIX HCIBITAHUN HEyIOBIEeTBOpUTeNbHbIe, Bce TYK Bo3BpamaroT A ycTpaHeHHs OOHapy>KEHHBIX
neheKToB.



[Tocne ycrpaneHus nedeKTOB YMAKOBOYHBIE KOMILUIEKTHI MOABEPralOT KOMILUIEKCY HCIBITAHUM B IOJHOM O0bEME WM, B 3aBUCHUMOCTH OT
pe3yIbTaTOB aHaIM3a OOHAPY)KEHHBIX J1e(EKTOB, TOJBKO MO IMYHKTaM HECOOTBETCTBHS M MO MYHKTaM, IO KOTOPHIM HCHBITAHUS HE MPOBOAMINCH. B
cllydae HeyJIOBJIETBOPUTEIbHBIX PE3YyIbTATOB MOBTOPHBIX MCIIBITAHUM MOPSAIOK JajbHEHIIel TPUEMKH YCTaHABIMBAETCS PYKOBOACTBOM MPEINPUITHUS-
WU3TOTOBUTESL.

6.5.3. IIpuHATHIMH CUMTAIOT YHNAKOBOYHBIE KOMIUIEKTBI, KOTOpPBIE BBIAECpKAIM MPUEMOCIATOYHBIE HCIBITAHUS, [POMAPKUPOBAHBI U
YKOMILJIEKTOBAHBI B COOTBETCTBUU ¢ TpeOoBanusimMu K/ [yciaoBusiMu 10roBopoB (KOHTPAKTOB)].

6.5.4. I1o pe3ynbTaTaM NPUEMKH COCTABISIOT aKT O BO3MOXKHOCTH Jonycka TYK Kk akcmiyaramuu.

6.6. Ilpuemka TYK nocie npoBeieHUs SKCIUTYyaTallMUOHHBIX UCIIBITAHUN

6.6.1. [IpuemKy mocne mpoBeACHUs HKCIUTYyaTAI[MOHHBIX UCIIBITAHUI MPOBOAUT KOMUCCHS, CHOPMUPOBAHHAS U3 MPEICTaBUTENICH MPeANpUITUs-
Brazenbia. [lpu HeoOXoaumMocTH (Hampumep, MpHU MPOIJICHHUU CpPOKa CIYKObI) B COCTaB KOMHUCCHUM MOTYT OBITh BKJIFOUEHBI MPEICTABUTEIN
pa3paboTurKa U U3TOTOBHUTENS, MaTEpPHUATIOBEIUECKasi OPraHU3allts, a TAKXKe MPEeICTaBUTEIN OPraHOB, OCYIIECTBISIFOIIMX HAA30p 32 0€30IaCH OCTHIO,
OXpaHOU 370pOBbs U IPUPOLBL.

6.6.2. [IpuemMKy OCYyIIECTBISIOT B COOTBETCTBUU C KOHCTPYKTOPCKOU JOKYMEHTAIUEH.

6.6.3. B cirydae HeyqOBIETBOPUTEIBHBIX pe3yabTaToB ucnbiTannii TYK HanpaBisiroT B peMOHT /sl ycTpaHeHUs Ae(eKToB 100 Ha CIHCcaHue B
COOTBETCTBHUH C TPEOOBAHUSMU KOHCTPYKTOPCKOM TOKYMEHTALIUU B TIOPSAIKE, MPUHATOM Ha MPEINPUITHH-BIIAJIEIbILIE.

6.7. [lpuemka TYK nocre npoBeneHus: THIOBBIX UCIIBITAHUN

[Tpuemky mocine mpoBeACHUS TUIIOBBIX UCIIBITAHUI OCYIIECTBIISIIOT AHAIOTUYHO IIPUEMKE [1OCIIe TPUEMOCAATOUYHbBIX UCIIBITAHUH.

[Tpunoxenne A
(cipaBoYHOE)

HCIILITAHUS CTPOITOBBIX YCTPOMCTB

A.1. JItoOble cTponoBble ycTpoicTBa (mpucnocobiaenus), pazmemienHsie Ha TYK u npeaHasHadeHHbIe U1 €ro MOobeMa, He JOJDKHBI OTKa3bIBaTh
IIPY IPABUIIBHOW IKCIUTyaTallUU.

A.2. Jlns npoBepKu CHOCOOHOCTH YIIAaKOBOYHOTO KOMILIEKTA YAOBJIETBOPATH A.l MPOBOIAT HCHBITAHUS CTPOMOBBIX YCTPOMCTB, TaKHX Kak
tangsl, peIMbI, POYIIKUHBI, PY30BbIE METIH U AP.

A.3. McniplTaHus MPOBOZAT 11OCIIE KPEIUIEHUS CTPOIIOBBIX YCTPOMCTB K KOPITYCY YIIaKOBOYHOI'O KOMIUIEKTA, a TAKXKE MOCJIE UX PEMOHTA.

A.4. lopsaok npoBeeHHs UCTIBITAHUIA:



- 3JIEMEHTBI KPEIUIEHHS CTPOIIOBBIX YCTPONCTB OUMILAIOT OT KPACKH;

- BHYTpb YIIaKOBOYHOT'O0 KOMIIJIEKTA IIOMELIAOT IPYy3 MacCoi, paBHOW Macce MepeBO3UMOr0 COAECPHKUMOTro;

- B cootBeTcTBUM ¢ K]l nomonnutenbHbli rpy3 Maccoid He MeHee 25% macebl TYK noasemmBaioT (Kpemnsirt) K ynakoBOYHOMY KOMILIEKTY JH00
noMemarT BHYTph TYK;

- C IOMOIIBIO NOABEMHOr0 Mexann3mMa TYK nmogHumaror 3a cTponoBble€ yCTPONCTBA;

- YIIAaKOBOYHBIA KOMIUIEKT YAEPKHUBAIOT Ha Becy HE MeHee 10 MuH.

Pe3ynbTarhl HCIBITAHUI CYUTAIOT YJOBIETBOPUTEIBHBIMU, €CJIM HE 0OHApYKEHO IeEeKTOB, TPEHIMH U HaJpbiBoB B Kopmyce TYK, anemenrax
KpEIJICHUS CTPOIOBBIX YCTPOMCTB U CAMUX CTPOIOBBIX YCTPONCTBAX.

OTcyTCTBUE TPELIUH U HAIPHIBOB IPOBEPSAIOT BHEIIHUM OCMOTPOM C ITOMOILBIO JIYIIbI, UMEIOLIEH HE MEHEE YeEM YEThIpEXKpaTHOE yBennueHue. B
3aBUCHUMOCTH OT KOHCTPYKLIMH YIIAKOBOYHOI'O KOMIUIEKTa OTCYTCTBUE MOBPEXKICHUIN ONPENEISIIOT BU3YyalbHO, KaIWJLISPHBIM METO/I0M JINOO APYyrUM
METOAO0M, IPUHATHIM Ha NPEINPUATUN, TPOBOISALIEM UCIIBITAHUS.

ITpunoxenne b
(cipaBouHOE)

ITPOBEPKA ITPOYHOCTU KOHTEMHEPA TPAHCIIOPTHOI'O
YITAKOBOYHOI'O KOMIUIEKTA

b.1. TIpoBepka HmpOYHOCTH KOHTEHHEpa MOKET OBITh MpPOBEAEHA T'MIPABIMYECKUM MeETOJ0M B cooTBeTcTBMM ¢ [IMW 1y koHKpeTHOro
YIIAKOBOYHOTO KOMIIJIEKTA.

B.2. [TpoBepka mpoYHOCTH KOHTEHHEPA MOXKET ObITh MPOBEACHA B CIEAYIOIIEM MOPSIKE:

- KOHTEHHEP 3aMOoIHSIOT BOJOH, 3aKphIBAIOT KPBILIIKOM, CHA0KEHHOM YIUIOTHUTEIBLHOM MPOKIIaIKOI;

- 00ecreynBaloT OTCYTCTBHE BO3/lyXa B KOHTEHHEpE U MOCTOSHHYIO TEMIIEPaTypy;

- B KOHTEHHEPE CO3/1al0T BHYTPEHHEE IUAPABIMYECKOE MAHOMETPUYECKOE JABJICHUE, BEIMYMHY KOTOPOro ykasbiBatoT B [IMW Ha KOHKpeTHBIN
TVYK B 3aBHCUMOCTH OT €r0 KOHCTPYKIIMU U HA3HAYEHUS;

- 3aKpbIBAIOT BEHTWIb U YJIEP/KUBAIOT J1aBJIEHUE BHYTPU KOHTEIHEPA B TeueHne He MeHee 30 MuH.

Pe3ynbTaThl MCHBITAaHUS CUYUTAIOT MOJOXKUTENBHBIMH, €CIM HE OOHapy>KE€HO YTe4eK BOJbl U3 KOHTEWHepa M HE HMEET MECTO CHIDKEHUE
BHYTPEHHETO JaBJICHUS.



[Ipunoxenue B
(cipaBouHOE)

NCIIBITAHUA HA ITPOBEPKY 'EPMETUYHOCTHU

B.1. Hacrosimiue ucnbiTaHusi OPOBOAST B CiIydae, KOIZla B COOTBETCTBHUM C KOHCTPYKTOPCKOM JOKyMEHTalMeW HeoOXoauMo obecriedeHue
TFepMETUYHOCTH KOHTEHHEPA.

B.2. IIpoBepka repMeTUYHOCTH JOJIKHA OBITH IPOBEIEHA B COOTBETCTBUM C TPEOOBAHUSMU MEXIOCYAAPCTBEHHBIX U HAlMOHAJIbHBIX CTAHJIapPTOB,
MHCTPYKLIMEH MO MPOBEPKE I'epPMETUYHOCTH, METOJAWYECKMMHU KapTaMu MPOBEPOK I'€PMETUYHOCTH JUOO COIJIacCHO ApyruM jaokymeHTam Ha TVYK,
perIaMeHTUPYIOLIUM IOPSIIOK KOHTPOJISI TEPMETUYHOCTH.

B.3. McnpiTanus Ha OpoBEpKY FepMETUYHOCTH MOTYT ObITh IPOBe/EHbI IyTeM norpyxkenus TYK B Boay, ¢ IOMOIIBIO TeUEUCKATENs UM UHBIM
METOJIOM B COOTBETCTBHH C KOHCTPYKTOPCKOM TOKYMEHTALUEH.

B.4. B HacTosAmEM cTaHapTe HE PACCMaTPUBAETCS KOHTPOJIb FEPMETUYHOCTH CBAPHBIX IBOB KOPIIYCOB M KPBIIIEK YINAKOBOYHBIX KOMIUIEKTOB.
VYka3aHHbBIN KOHTPOJIb IPOBOJST B COOTBETCTBUU C TPEOOBAHUSAMU KOHCTPYKTOPCKON JOKYMEHTAalMK Ha cocTaBHble yacTu TYK.

B.5. Tlopsinok mpoBeneHus UCTIBITaHUS HA IPOBEPKY N'EPMETUYHOCTHU € OMOILBIO norpyxkenus TYK B Bony:

- YIIaKOBOYHBIA KOMIUIEKT (KOHTEHHEP) OrpyKatoT B BoAy. TemnepaTypy BoJibl U INyOUHY NMOTrpyKeHus ykasbiBatoT B K/I;

- IS HarfsiAHOCTH paspelaeTcs ¢ MOMOIbIo0 mpucoeanHeHHoro k TYK ucrouHuka faBieHHs (Takoro, Kak CUCT€Ma CO CHKAaThIM BO3JIYXOM,
0aJUIOH C ra3oM M T.I1.) CO3[1aBaTh BHYTPH YIAKOBOUYHOTO KOMILJIEKTa U30BITOYHOE /1aBiieHHe. 3HaUeHue JaBieHus npuBoasar B K/I;

- IPOJOJKUTEIBHOCTh HaXOKICHHSI KOHTEHHEPA MO/ BOAOH - HE MeHee 15 MuH.;

- BO BpeMs HaxX0KJICHHsI KOHTEHHEpPA 110/ BOJAOW HE JOIYCKAETCs BBIIEIEHUE ITy3bIPbKOB BO3/1yX4a;

- KOHTEMHEP U3BJICKAIOT U3 BOABI, OTKPBIBAKOT KPBILIKH;

- IPOBOJSAT OCMOTP BHYTPEHHEH MTOJIOCTH KOHTEWHEpa.

Pe3ynbTarhl HCIBITAaHUS CUUTAIOT MOJOKUTEIBHBIMU, €CJIM BO BPEMsI UCIIBITAHUS KOHTEIHEpa HEe OOHAPYKEHO BbIAEIEHUE MY3bIPHKOB BO3/1yXa
13 KOHTEMHEPA U OCMOTP BHYTPEHHEN IIOJIOCTH KOHTEHHEPA I10CIIE IIPOBEIECHUS UCTIBITAHUS ITOATBEPAUII OTCYTCTBUE BOJbI BHYTPU KOHTEHHEDA.

B.6. IIpoBepka repMETUYHOCTH C MOMOIIBIO TEYEUCKATEI S

[Ipu mpoBepke repMETHYHOCTH TedyeucKareneM OOBeKTaMH WCIBITAaHUN SBISIIOTCA Y37bl pazbeMHbIX coequHeHudt TYK (kpblmka-kopmyc), a
TaK)X€ TEXHOJOTMYECKHE MPOXOJKM KOHTEHHepa (€clii OHM MpPeayCMOTpPeHbl KOHCTpykiueil). [IpoBepky repMeTHUYHOCTH pa3beMHBIX COEIMHEHUI
IIPOBOJAAT METOJOM IaJIOUIHOTO UJIU TE€IIMEBOr0 LIyINa B COOTBETCTBUM C HOPMATUBHBIMU JOKYMEHTAMHU 110 KOHTPOJIIO T€PMETUYHOCTH.



[Ipunoxenue I'
(cipaBouHOE)

NCIIBITAHUA HA ITPOBEPKY COBMPAEMOCTU

I'.1. UcnpiTanus Ha npoBepKy coOMpPaeMOCTH OOBIYHO MPOBOISAT METOJOM KOHTPOJBHOM COOPKH TPaHCHOPTHOIO YIMAaKOBOYHOI'O KOMILJIEKTA B
COOTBETCTBUH C KOHCTPYKTOPCKOM JJOKYMEHTaLHEH.

I'.2. VicibITanus BKIIOYAIOT B cEO0S:

- IPOBEPKY CheMa KpbIIIEeK KOHTeHHepa;

- YCTAaHOBKY-U3BJIeUeHHE YexJa (FHe3/a, BHIEMHOW 4acTH, BHYTPEHHEH €MKOCTH U T.I1.) B YIAaKOBOUYHBII KOMILJIEKT;

- mpoBepky rue3q TYK, uexsa, neHana Ha IpOXOAUMOCTb.

[IpoBepka Ha MPOXOTUMOCTH MOKET OBITH IpoBeIeHa KanmuopoM (mvMutaTtopom TBC mmm qpyrux nznenuit).

Pe3ynbTaThl MCIIBITAHUI CYMTAIOT MOJIOKUTEIBHBIMU, €CJIM HE BBIBICHO OTKJIOHEHHH 0T TpeboBanuit K/I.

IIpunoxenue [
(cipaBoYHOE)

TEXHOJIOTMYECKUE UCTIBITAHUA

J1.1. HacTosiemy Buay HCIIBITaHU, Tak ke Kak ¥ ykazaHHbIM B [Ipunoxenun E tennopusnueckum ucnsitanusaM, noasepraot TYK mns OAT B
pamMKax MpUEMOYHBIX UCTIbITAaHUH. YKa3zaHHbIe UcTbITaHUS poBoaAT Ha ADC nin oobekTe - nocrapuuke OAT.

J1.2. Ilopsipok poBeieHUs] UCIIBITAHUI:

- TPAHCTIOPTHOE CPEACTBO (BaroH-KOHTEWHEP) MO/Ial0T B TPAHCIIOPTHBIN KOPUAOP 00BEKTA;

- OTKPBIBAIOT I'PY30BOM OTCEK TPAHCIIOPTHOI'O CPEACTBA;



- IPOBOJIAT OIEPALMHU IO IIPOBEPKE (PYHKIIMOHUPOBAHUS TEXHOJIOTHYECKOTO 000pyAOBaHMsl, HCHOab3yeMoro i 3arpy3ku OST B ynmakoBouHbIN
KOMILIEKT;

- B COOTBETCTBUHM C TEXHOJOTMEW, NMPUHATOM Ha 0OBEKTe, MPOBOAAT MpoOHYr 3arpy3ky TYK; mpu 3ToM He3arpyXeHHbIH uyexoisl (IHe3Jo,
BBIEMHYIO YacTb, BHYTPEHHIOK €EMKOCTb U T.I1.) yCTaHABJIMBAIOT B KOHTEUHED, 3aTEM U3BJIEKAOT U3 HETO.

Pe3ynbpTaThl MCHBITAHUN CUMTAIOT MOJIOKUTENBbHBIMU, €CIIM HE OOHApYKEHO HEUCIIPaBHOCTEH TEXHOJIOTMYECKOro o0OpYyIOBaHUS U IPOOHas
3arpy3ka TYK ne BoisiBuina otkinonenuit ot KJ[ Ha o0opynoBanne u mpoeKTHOM JOKYMEHTAIIMH OOBEKTA.

[Ipunoxenue E
(cipaBOYHOE)

TEIVIOOU3NYECKUE UCIIBITAHUA

E.1. Ilopsimok mpoBeeHUsI UCTIBITAHUN:

a) 110 TEXHOJIOTUH, IPUHATON Ha 00beKTe, 3arpyxkatoT OAT B koHTelHED;

6) B cooTBeTCTBHHU ¢ PO:!

1) ycraHaBIMBAIOT KPBILIKY (KPBIILIKH) KOHTEHHEpa,

2) IpOBOJAT repMeTHU3alINI0 KOHTEHHEpa,

3) npoBoadar onepanuu no noaroroske TYK k TpancnopTupoBanuio;

B) B COOTBETCTBUU C IIPOrpaMMOIl UCIIBITAHUH MTPOBOJIAT:

1) nonkmouenue k TYK usmepurensHbIx mpudoOpoB,

2) u3MepeHue Temreparypsl B pa3inyabix Toukax TYK,

3) n3MepeHre MOIIHOCTH SKBUBAJIEHTHOM J103bI H3ITy4€HUs OT KOHTEIHepa,

4) n3mMepeHue MOUTHOCTU SKBUBAJICHTHOM /103bI U3JIy4€HUs OT TPAHCIIOPTHOI'O CPEJICTBA,

5) npoBepky ¢yHkHoHpoBaHus obopynoBanus TYK u TpancropTHoOro cpeicraa.

Pe3ynbTaThl UCHIBITAHUIN CUUTAIOT MOJOXKHUTEIbHBIMU, €CIIH MOJyY€HHbIE 3HAUE€HUs TEMIIEPATyphl U MOIIHOCTH /103 HE MPEBBIIAIOT YKa3aHHBIX B
K/I mapameTpoB, a Takxe He BBISIBICHO HeucrnpaBHocTeil o6opynoBanus TYK u TpaHCIOPTHOTO CpesCTBa.



[Tpunoxenue K
(cipaBouHOE)

3AT'PY3KA-BBII'PY3KA YITAKOBOYHOI'O KOMIUIEKTA B TPAHCIIOPTHOE
CPEJACTBO U ITPOBEPKA PALOTOCIIOCOBHOCTHU
BCITOMOI'ATEJIBHOI'O OBOPYIOBAHUA

JK.1. Ilopsimok mpoBeeHNS UCTIBITAHHUS:

- TPAHCIOPTHOE CPEACTBO (BaroH, >KeJIE€3HOJOPOXKHBIM TpaHCHOPTEp, TPAHCIOPTHO-TEXHOJOTMYECKOEe OOOpYJOBaHUE) MOJAIOT K MECTy
WCIIBITaHUS;

- OTKPBIBAIOT I'PY30BOM OTCEK TPAHCIIOPTHOT'O CPEACTBA;

- IPOBOJIAT OMEPAIMH IO MPOBEpKe (PYHKIIMOHUPOBAHUS TEXHOJIOTHUECKOTO 000PYJ0BaHUS TPAHCTIOPTHOTO CPEACTBA;

- IPOBOJAT 3arpy3Ky YIaKOBOYHOI'O KOMIUIEKTA B TPAHCIIOPTHOE CPEACTBO, MPOBEPKY KperuieHus TYK, a 3aTem ero BeIrpy3Ky U3 TPAaHCIIOPTHOIO
CpEICTBa.

Pe3ynbTaThl HCIIBITAHUI CYMTAIOT MOJIOXKUTEIBHBIMHU, €CIM HE BBISBJICHO HEUCIPABHOCTEH 000pYA0BaHUS U OTKJIOHEHUH oT TpeboBanuit K/I.

IIpunoxxenune U
(pexomenyeMoe)

®OPMA AKTA UCIIBITAHUM

YTBEPXIAIO

JOJIXHOCTBE, IIOAIINMCH

AKT
MCIEIT aHUM

HaMMeHOBAaHME WCIIBITaHUM



HaVMMeHOBaHMe, MHIeKC obpasua TYK (3aBozmckomm Homep TVYK)
Kommccus 1no npoBelneHMO VICHEITAHUM, Ha3HaA4YeHHas
HaVMEHOBAHME MCIIBITaHMNI

, B cocTase

HalMeHOBaHMe IJOKYMEeHTa O Ha3Ha4YeHUM KOMUCCHUM

npencenaTens
OOJDXKHOCTL, GaMmnms, WMHULMAJE
UJIEHOB
OOJDXKHOCTM, GamMmimu, WHULMAJIEL
B nepmon c " " 20 r. no " " 20 T.
nposeJa VICIIBITAHU S

HaVMEeHOBAaHME WMCIIEITAaHUM
3a N

HaVMMeHOBaHMe, MHIeKC obpasua TYK (3aBozmckom Homep TVYK)
VicnieBITaHUA IIpOoBOOMIINCE

MEeCTO IIPpOBeOeHMA VICIIBITaHUM
B COOTBETCTBUU C

HaMMEHOBAHME U HOMEP NIPpOoI'PaMMbl MCIEITaHUM
lleJqs MCIBITaHUM

B pe3syjibTarTre VICIIBEIT aHUM YCTAaHOBJIEHO :

BEIBOIOEI KOMMCCUM

[lpencenmaTesyib KOMMCCUN

MOONWCL, WHULMAJE, GaMunusa
" " 2 O I‘

UJIEHBE KOMMCCUMU

MIOONMCU, WHULMAJE, OGaMuInum
" " 2 O I‘
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