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BBenenue

Mertox aHanM3a BUAOB U MOCIEACTBUI ToTeHunanbHbIX nedektoB (FMEA)D (nanee — meton FMEA)
— 9T0 3(¢eKTUBHBIII MHCTPYMEHT MOBBIIIEHUS KadyecTBa pa3padaThbIBa€MbIX TEXHUYECKUX OOBEKTOB,
HanpaBJIeHHBIM Ha IIpeaoTBpallieHre Me(eKTOB WIM CHIDKeHWE HEeTaTUBHBIX IMOCIENCTBUM OT HUX. DTO
JIocTUTraeTcs Oyarogaps IpeaBUICHUIO NedEKTOB U (MIM) OTKA30B U UX aHAJIM3y, IPOBOAUMOMY Ha 3Talax
MPOEKTUPOBAHUSI KOHCTPYKIIMU W TTPOU3BOJACTBEHHBIX MPOLIECCOB. MeToa MOXKET ObITh TAKXKE UCIOJb30BaH
JUIST TOpabOTKU M YJIyYLIEHWS KOHCTPYKIIMIA U TIPOLIECCOB, 3aMylIEHHBIX B MTPOU3BOJCTBO.

Meton FMEA mo3BoisieT mpoaHaan3upoBaTh NOTEHIIMAIbHEIE 1e(DeKThI, UX IIPUIMHEI U ITIOCIEICTBUSA,
OLIEHUTDb PUCKU X TOSIBIICHUST M HEOOHAPYKEHMS Ha TIPEOIIPUSITANA U TIPUHSATH MEPHI IJIsT YCTPpAaHSHUS WTN
CHIDKEHUSI BEPOSTHOCTU U ylepOda OT UX IOSBIEHHUS. DTO OAuH U3 Haubojiee 3((EKTUBHBIX METOHOB
IOPabOTKM KOHCTPYKIIMU TEXHWIECKUX OOBEKTOB M IIPOIIECCOB MX M3TOTOBJIEHUS Ha TaKWX BaXKHEWIIIMX
CTaIMIX XMU3HEHHOTO IMUKJIA TIPOMYKIIMH, KaK ee pa3paboTKa M IMOArOTOBKA K ITPOU3BOICTBY.

Ha srane n1opaboTKu KOHCTPYKIIMU TEXHUUECKOTO OOBEKTA TMepel YTBEPXKIACHUEM KOHCTPYKIIUU WU
pHU yAydllIeHud uMelolielicss KoHcTpykKunyu MetonoM FMEA pelaior ciaenyooiiye 3agadmn:

- onpeaesieHue «Caabblx» MECT KOHCTPYKLIMU U MPUHSATUE Mep IO MX YCTPAaHEHUIO;

- TIOJyYeHUEe CBEICHU O PHMCKE OTKA30B IPEIIOKEHHOTO M aTbTepHATUBHBIX BAPMAHTOB KOHCTPYK-
1,

- JI0opaboTKa KOHCTPYKIIMU A0 Haubosiee MpueMIeMOol ¢ pa3IMUHbIX TOYEK 3PEHUST: TEXHOJIOTMYHOCTH,
yno06cTBa 00CTyKMBAHUSI, HAAEXKHOCTU U T. I.;

- COKpallleHHde TOPOTOCTOSIIINX SKCIIEPUMEHTOB.

Ha srtane nopaboTku mMpou3BOACTBEHHOTO Ipollecca Iepen ero 3aryckoM WIKM MpU ero yaydlleHUun
metogoM FMEA pelaroT ciaeayionye 3agadyu:

- OOHapyXeHHe «CJIaOBIX» MECT TeXHOJIOTMIECKMX ITPOIIECCOB M MPUHSITHE Mep IO MX YCTPaHEHHIO
MpY TJIAHUPOBAHUM MPOM3BOACTBEHHBIX MTPOIIECCOB;

- TMIPUHATHE PEeIIeHW O IPUTOTHOCTH TIPEIJIOKEHHBIX M aTbTePHATHUBHBIX IIPOIIECCOB U 000PYyIOBa-
HUS TIpY Pa3pabO0TKe TEXHOJOTMUECKUX MTPOIIECCOB;

- JI0paboTKa TEXHOJOTMYECKOro mpoliecca 10 Haubosiee MpUeMIeMOro ¢ pa3IMuyHbIX TOUYEK 3pEeHUs,
a UMEHHO: HaJeXHOCTH, 0€30MacHOCTH MJIsl TIepcoHasa, oOHapy>KeHUs MOTEHLMATbHO Ae(EKTHBIX TEXHO-
JIOTMYECKUX Orepauuii u T. I.;

- TIOATOTOBKA CEPUITHOTO ITPOM3BOICTBA.

Meton FMEA pekoMmeHayeTcsl MPUMEHSTh MPU U3MEHEHUM YCJIOBUI SKCIUTyaTallMM TEXHUYECKOTO
o0bekTa, TpeOOBaHMI 3aKa3urKa, IMPH MOIEPHU3ANN KOHCTPYKIIUN WM TEXHOJOTUYECKUX TIPOIIECCOB U
T. I

Meton FMEA MoxeT NpuMeHSITbCS TAKKe NMPU MPUHSATUU PElIeHU B OTHOLLIEHUH HECOOTBETCTBYIO-
el MPpOayKIMK (MaTepuayioB, AeTajieil, KOMIUIEKTYIOIIMX M3AeJUil) B 9KOHOMUYECKHM OOOCHOBAHHBIX
cIy4Jasix.

CraHgapt TpeIHa3HAYeH JUTT TEXHUYECKUX CITEIINAIMCTOB M MEHEDKEePOB IIPEATIPUSTHIA, TIPOU3BOISI-
IIAX aBTOTPAHCIIOPTHBIE CPENCTBAa, W IPEANPHUSATHI-ITOCTaBIIMKOB. OCHOBOM HACTOSIIETO CTaHIapTa
SIBJISIETCS PYKOBOJCTBO «AHaJM3 BUAOB U MOCJIEACTBUI MOTEHUMATIbHBIX OTKA30B», BXOMASILEE B CUCTEMY
IIOKyMeHTOB K cTaHzapty «QS-9000. TpeboBanust K cucremam KadectBa» [1], [2].

IIpuMeHeHne HACTOSILETO CTaHAApPTa HE OrPaHMYEHO aBTOMOOWIBLHOM OTpaciblo. MeToabl, yCTaHOB-
JIEHHBIE B CTaHIApTe, MPUMEHUMBI Ha TIPEANIPUSITUSIX PYTUX OTpacieil, 3aMHTEePeCOBAHHBIX B YIIyYIIIEHUN
KayecTBa pa3pabOTOK, Pa3BUTHHU M HETIPEPHIBHOM COBEPIIICHCTBOBAHUM KOHCTPYKIIMA M TEXHOJOTUUECKUX
IIPOILIECCOB.

Meton FMEA Takske MOXeT ObITh MCITOJIb30BaH MPU pa3paboTKe U aHAJIM3e JIIOObIX APYTUX ITPOLIECCOB,
HanmpuMep TaKWX, KaK MPOIIECCH Mpoaak, oOCTyKUBaHMS, MAapKeTUHTA U IPYyTHE.

) FMEA (Potential Failure Mode and Effects Analysis) — aHaiM3 BUIOB M MOCJEACTBUI MOTEHIIMATBHBIX
OTKAa30B — 3TO METO/I, U3JIOXEHHbII B PYKOBOACTBE C aHAJIOTMYHBIM Ha3BaHUeM K cTtaHaapty QS—9000 «TpebosaHust
K CHCTeMaM KauecTBa»; B HACTOSIILIEM CTaHIApTe METOJ OXBAThIBAET KaK aHaIU3 MOCJEACTBUIA, TaK U aHAJIU3 MPUUYUH
MOTeHLMATbHBIX 1e(PEKTOB TEXHUUECKHUX OOBEKTOB U MPOLIECCOB UX U3TOTOBJICHUS, a TAKXKE HEOOXOAMMYIO 10pabOTKY
TEXHUUYECKUX OOBEKTOB 110 JTaHHBIM MPOBEIEHHOTO aHAIN3a.
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TOCYIAPCTBEHHBIMN CTAHIAPT POCCUMCKOMN ®EJEPAIIUU

Cucrembl KauecTBa B aBTOMOOWIECTPOCHHHI
METOJI AHAJIM3A BUJIOB M MOCJIEACTBUY MOTEHIIUAIBHBIX JIEOEKTOB

Quality systems for automotive industry.
Method for potential failure mode and effects analysis

Jlara BBenenna 2002—01—01

1 ObnacTp npuMeHeHHs!

Hacrosiiuii ctaHgapT pacrpocTpaHsieTcsl Ha TeXHUUecKue 00beKThl aBToOMoOWIecTpoeHusl. CTaHaapT
yCTaHABJIMBAET METOAUKY U MOPSIAOK MPOBEICHWS aHAJIM3a BUIOB, TTOCISACTBUN U MPUIMH MOTEHIMATbHBIX
JedeKToB (0TKa30B) TEXHUUYECKUX OOBEKTOB M IIPOLIECCOB MX IMPOM3BOIACTBA, a TaKXKe NOPA0OTKU 3TUX
00BEKTOB U MPOLECCOB MO pe3yIbTaTaM MPOBEISHHOTO aHaIM3a.

CraHgapT TIpUMEHSIETCS Ha 3Tallax pa3paboTKM W ITOCTAHOBKM HAa IIPOU3BOJCTBO TEXHUUYECKUX
OOBEKTOB, a TaKXe IJIsI COBEPIICHCTBOBAHUS M JTOPAOOTKM MMEIOIIMXCS KOHCTPYKLMIA U MPOLECCOB
MMPOU3BOJICTBA TEXHUUECKNX 00BeKTOB. CTaHAAPT MOXKET MPUMEHSITLCS TAKKe JIST TIPUHSITUS PELICHUI 110
KOMIIOHEHTaM IMPOAYKLIMY, UMEIOIIM HECOOTBETCTBUSI IO HEKOTOPBIM IOKA3aTeNIsIM KayecTBa.

CraHgapT IIpUMEHSIETCS B CIIydasix, KOTaa JIJIsl TEXHUUEeCKUX 00heKTOB COOTBETCTBYIOIINMU JOKYMEH -
TamMu (CTaHIAPTOM, TEXHUYECKUM 3allaHueM, JOTOBOPOM, MPOrpaMMoOll obecrieueHUsT KauecTBa M HalexK-
HOCTH M JIp.) IpM3HAaHO HeoOXomuMbIM ITpoBeAeHMe MeTona FMEA. B nHuumatiBHOM MOpSIIKE CTaHIAPT
MOXeT MPUMEHSIThCS, ecu Metod FMEA mpusHaH 1e1ecoo0pa3HbIM 151 IpeAOoTBpalleHus] WM yCTpaHe-
HUSI OLIMOOK W HeAOPpabOTOK KOHCTPYKLMU U (MJIK) TEXHOJOTUYECKUX MTPOLIECCOB.

CraHzapT peKOMEHAyeTCsl MPUMEHSTh MpU pa3paboTKe CTaHAAPTOB IIPEANpPUSITUSI, PYKOBOICTB,
METOJAVK U UHBIX JOKYMEHTOB B paMKax JeMCTBYIOLLIEH Ha MPEANpPUITAN CUCTEMbl KayecTBa.

2 HopmaTuBHbBIE CCBLIKH

B Hacrosiem craHmapTe MCIOIb30BaHbI CCHIIKM Ha CIIEAYIOLINe CTaHIAPTHI:

T'OCT 27.002—89 HanexHocTb B TexHUKe. OCHOBHbIE TTOHATUSI. Te€pMUHBI U OTPEEICHUS

T'OCT 27.310—95 HanmexxHocTb B TexHUKe. AHAJIM3 BUAOB, MOCIEACTBUN M KPUTUYHOCTU OTKA30B.
OCHOBHBIE TIOJIOKEHMUS

I'OCT P UCO 9000—2001 CucteMbl MeHeIKMeHTa KadyecTBa. OCHOBHbIE MOJIOXEHUST U CJIOBaph

3 Onpenenenns

B HacrosiiieM ctaHaapTe UCMOJb3YIOTCS TEPMUHBI C COOTBETCTBYIOIIMMMU onpeaeaeHusiMu no FOCT
P CO 9000, TOCT 27.002 u I'OCT 27.310, a Tak:ke mpUBeAeHHbIE HIDKE:

3.1 HecootBercTBMe: HepbinonHeHue tpeboBaHus (TOCT P 1CO 9000)

3.2 nedekt: HeBblnoaHeHUe TpeOOBaHMSI, CBSI3AHHOTO C TMpEATojaraéMbIM WM YCTAaHOBJIEHHBIM
ucnoib3oBanueM (F'OCT P UCO 9000).

3.3 orka3: HenpemycMOTpeHHOE [Ji1 HOPMaJbHOTO (PYHKUIMOHUPOBAHUS TEXHUUECKOTO OOBEeKTa
SIBJICHHWE, TIPUBOIAINCe K HETaTUBHBIM TOCIEACTBUAM NP SKCIUTyaTallid WJIM W3TOTOBJICHWM JAHHOTO
TEXHUYECKOIo OOBbEKTA.

IIpuMeuanue— Jlagee B cTaHIapTe UCMONB3YETCS TEPMUH «leEKT» B 3HAYCHUH, 0000IIafoIIeM IPUBe-
NCHHbIC TEPMMHBI «<HECOOTBETCTBHE», «Ie(MEKT» U «OTKAa3».

3.4 3HaYMMOCTH NOTEHIHANBLHOrO AedekTa: KauecTBeHHas WM KOJMYECTBEHHAS OlIeHKA IIpeaIioiara-
e€MOoro yiiepba oT JaHHOro aedexra.

Wsnanune odpuumansuoe
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3.5 ©amn [panr] 3maummoctH (S): DKCIepTHO BHICTABIIIeMas OIIeHKA, COOTBETCTBYIONIAS 3HAYMMOCTH
JaHHOTO JedeKTa Mo ero BO3MOXHBIM MOCJIEACTBUSIM.

3.6 BeposATHOCTb BO3HMKHOBeHHs nedekra: KonnyecTBeHHasT OLIEHKA JO0JIM MPOAYKLMU (OT OOILEro ee
BBIITyCKa) ¢ meeKTOM ITaHHOTO BHWAA; 3Ta JOJS 3aBUCUT OT IPEIJIOKEHHONW KOHCTPYKLMHU TEXHHUYECKOTO
00BbeKTa M Ipoliecca ero MPON3BOIACTBA.

3.7 oamn [panr] BosaukHOBeHHA (0): DKCIIEPTHO BHICTAB/IsIeMasl OLIEHKA, COOTBETCTBYIOIIAS BEPOSIT-
HOCTHA BO3HUKHOBEHMS TAHHOTO medeKTa.

3.8 BepoaTHOCTL OOHApyxkeHus ncdekrta: KomnuecTBeHHas OlieHKA MOJM MPOAYKLUUU C MOTEHIIUATb-
HbIM Je(eKTOM NaHHOTO BUAA, I KOTOPOMl IMPEemyCMOTPEHHbIE B TEXHOJOTMYECKOM IIMKJIE METOMIbI
KOHTPOJISI M TMaTHOCTUKH TIO3BOJISIT BRIIBUTD TaHHBIM MOTEHIIMATLHBIN Ae(EeKT MU ero TIPUIMHY B CiIydae
HUX BO3HUKHOBEHHS.

3.9 6aan [panr] ooHapyxenus (D): DKcrepTHO BbICTaBsieMasi OLIEHKA, COOTBETCTBYIOIIAS BEPOSIT-
HOCTH OOHapyXeHUs nedeKkTa.

3.10 KommiexcHblii puck Aedekra: KomriekcHas olieHKa nedekTa ¢ TOUKUA 3peHusl ero 3HaYMMOCTH
O MOCIEACTBUSIM, BEPOSITHOCTY BO3HUKHOBEHUST 1 BEPOSITHOCT OOHAPYKEHUSI.

3.11 npuopurernoe uucjo pucka (ITYP): KonuuecTBeHHas olieHKa KOMIUIEKCHOIO pucka aedekTa,
SIBJISTIOIIASICS IIPOM3BEIeHNEM 0a/UTOB 3HAYMMOCTH, BOSHMKHOBEHMS 1 OOHAPYKEHMS IUTSI TAHHOTO nedeKTa.

3.12 aHajm3 BHAOB M NOCJIEACTBHIA MOTeHIMAIBHBIX AederkToB (FMEA): ®opmann3oBaHHas Ipolieaypa
aHaJM3a U J0PabOTKH ITPOEKTUPYEMOTO TEXHUIECKOTO 00BEKTa, TIPOoIlecca U3TOTOBICHUSI, TIPABUJ SKCITTY-
aTalliy W XpaHEeHUsI, CUCTEMBI TEXHUIECKOTO OOCITYy>KMBAHUS M PEMOHTA TaHHOTO TEXHWYECKOTO OOBEKTa,
OCHOBaHHAsI Ha BBIIEJICHUY BO3MOXHBIX (HaOmMogaeMbix) Oe¢eKTOB pa3HOro BUIA C MX ITOCIEACTBUSIMU 1
MIPUYMHHO-CIIEACTBEHHBIMU CBSA3SIMU, OOYCIaBIMBAIOIINMI MX BOSHUKHOBEHUE, M OLIEHKAX KPUTUYHOCTU
3TUX NedEeKTOB.

3.13 Texnmyeckuii 00beKT [00beKT]: JIT060€ M3nenue (3JeMEHT, YCTPOMCTBO, TOACUCTeMa, (DYHKIIN-
OHaJIbHASl €MWHUIIA W CUCTEMa), KOTOPOEe MOKXHO PacCMaTpUBaTh B OTHETBHOCTH.

ITpuMeuyaHnue— OObeKT MOXET COCTOSITh M3 TEXHMUYECKUX CPEICTB, MPOTPAMMHBIX CPEACTB MU MX
COYETaHUsI U MOXET B YACTHBIX CJIyyasx BKJIOYAThb MEPCOHAI, €ro 3KCIUTyaTUPYIOLIMI, OOCIyXUBAIOUIMA U (UIn)
pemonTtupytomuii (FOCT 27.002).

4 OcHOBHbIE NOJIOKEHUS

4.1 e/ nposenenns FMEA

FMEA nipoBozsT C Le/bl0 aHaJIU3a U JOPabOTKU KOHCTPYKIIMUA TEXHUYECKOTOo OOBheKTa, MPOU3BO/I-
CTBEHHOTO Mpoliecca, MpaBWl dKCIUTyaTallui, CUCTEMbI TEXHUUYECKOI0 OOCTY>KMBAHUSI 1 PEMOHTA TEXHU-
YECKOTro OO0BbeKTa IS MpeaynpexkIeHUsT BO3HUKHOBEHUSI M (WJIM) OCTIabJeHUsT TSKECTH BO3MOXKHBIX
MOCJIeICTBUI ero 1eeKTOB U IS TOCTHKEHMS TpeOyeMbIX XapaKTepUCTUK 0€30MaCHOCTU, 9KOJOTMYHOCTH,
3(PHEKTUBHOCTA ¥ HANEXKHOCTH.

4.2 Tlpnmenenne metoga FMEA ocHOBaHO Ha cieayloIIMX ITPUHIIMAIIAX:

4.2.1 Komanmnas padora. Peaymmzanusa metoma FMEA ocyiecTsisieTcss cujlaMi CIIEIMAIBHO TTOIO-
OpaHHOI MeXX(YHKIIMOHATBLHONH KOMaHIbl SKCIEPTOB.

4.2.2 WepapxmdHocTb. JIJIsi CIOXHBIX TEXHUUYECKUX OOBEKTOB WJM TMPOLIECCOB WX M3TOTOBJICHUS
aHaAJM3Y TTOABEpraeTCs Kak OOBEKT WIM TPOIeCC B IIEJIOM, TaK M MX COCTABIISIIONINE; Ne(DEKTHl COCTABIISI -
IOINX pacCMaTPUBAIOTCS T10 MX BIMSHUIO Ha OOBEKT (MUIM TIPOIIECC), B KOTOPBII OHU BXOIST.

4.2.3 HTtepaTMBHOCTb. AHAIN3 MMOBTOPSIOT MPU JIFOOBIX U3BMEHEHUSIX 00BEKTa WM TPeOOBaHUM K HEMY,
KOTOpBIE MOTYT IPUBECTH K M3MEHEHNIO KOMITIEKCHOTO prcKa AedeKTa.

4.2.4 Peructpamus pe3yabTaToB mnpoBeaenuss FMEA. B coOTBETCTBYIOIIMX OTYETHBIX JOKYMEHTaXx
JIOJKHBI OBITh 3a(bMKCUPOBAaHBI Pe3yJIbTaThl IMIPOBEIEHHOIO aHaAu3a U PellieHrs] O HEOOXOIUMbIX U3MEHe-
HUSX U IeUCTBUSIX.

Heobxonumble u3MeHeHUsT U ACUCTBUSI, yKa3aHHbIE B OTYETHBIX JOKYMEHTaX, JOJKHBI ObITh OTpaxe-
Hbl B COOTBETCTBYIOIIMX TOKYMEHTaX B paMKax JeHCTBYIOLIEH Ha MPearpUsITUM CUCTEMbl KauecTBa.

4.3 3anauu, pemaembie npu nposenenud FMEA

B npouecce FMEA pelaior ciaeayoiune 3amadu:

- COCTaBJISIIOT TepeuyeHb BCEX MOTEHIMATbHO BO3MOXHBIX BUIOB Je(EKTOB TEXHUUYECKOTO OO0bEeKTa
WJIY Mpoliecca ero Mpou3BOACTBA, MPU 3TOM YUUTHIBAIOT KaK OIBIT U3TOTOBJAEHUST U UCIIBITAHUI aHAJIOTHY -
HbIX OOBEKTOB, TaK U OMBIT peajbHbIX ACUCTBUI U BO3MOXHBIX OIIIMOOK MepcoHalla B IMpoliecce MPOU3BO/I -
CTBa, KCIUTyaTallH, TIPY TEXHUIECKOM OOCTY>KMBAHUU M PEMOHTE aHAJOTUIHBIX TEXHUIECKNX OOBEKTOB;
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- OIIpeNesISTIOT BO3MOXKHBIE HEOMArONPHUATHBIE TTOCIEACTBUS OT KaXKIOTO MOTEHIINAILHOTO nedeKTa,
MTPOBOMIT KAaYeCTBEHHBIN aHAIN3 TSIKECTU TOCISACTBUM U KOJMYECTBEHHYIO OILIEHKY WX 3HAYMMOCTH,

- OIPENesISTIOT MIPUIMHBI KaXKIOTO TTOTEHIIMAIBHOTO Me(eKTa M OLIEHMBAIOT YaCTOTY BOSHUKHOBEHUSI
KaxkIIoi MPUUYMHBI B COOTBETCTBUM C TMpejiaraéMbIMM KOHCTPYKIIMEHN 1 MPOLIECCOM U3TOTOBICHUSI, a TaKKe
B COOTBETCTBUM C MpeIIogaraeMbIMU YCIOBUSIMU SKCILTyaTallMM, OOCTY>KUBaHUsI, PEMOHTA;

- OLICHMBAIOT TOCTATOYHOCTH MPEIYCMOTPEHHBIX B TEXHOJIOTMIECKOM IIMKJIE OIepallrii, HalpaBJIeH-
HBIX Ha mpeaynpexneHue aeheKToB B IKCIUIyaTalluM, W JOCTaTOYHOCTb METOJOB IpPEeAOTBpalEHMS
nedeKToB MpU TEXHUYECKOM OOCIY>XMBAaHMM U PEMOHTE; KOJMYECTBEHHO OLEHMBAIOT BO3MOXHOCTb
MpeaoTBpalleHus1 TedekTa myTeM MpeayCMOTPEHHbIX Olepaluil Mo oOHapyKeHUIO TPUYMH Ie(heKTOB Ha
CTaIuy M3TOTOBJIEHUSI O0bEeKTa U IPU3HAKOB Ae(PEKTOB HA CTaAUU SKCIUTyaTallui OOBEKTa;

- KOJIMYECTBEHHO OILIEHMBAIOT KPUTUYHOCTH KaXIOro Aedekra (C ero MpUYMHON) MPUOPUTETHBIM
yucaoM pucka [TYP u ripu Beicokom ITYP BenyT 1opaboTKy KOHCTPYKIIUM 1 IIPOU3BOACTBEHHOIO MPOIIecca,
a Takke TpeOOBaHMUI M MpaBWJI IKCIUTyaTallMK C LIeJbl0 CHUXKEHUSI KPUTUYHOCTU JAaHHOTO jAedeKTa.

4.4 Ilpu nposegenun FMEA Hapsmy ¢ npemioXeHHBIM BapHMaHTOM KOHCTPYKLIMK WJIM IIpoliecca
MPOM3BOJICTBA PEKOMEHIYeTCsS aHAIM3UPOBATh TAKXKE aJlbTepHATUBHbIE BApUAHThl TEXHUUYECKUX PEILICHU.
OTU BapyaHThl PacCMATPUBAIOT C LIEJbIO CHIKEHUSI KOMIUIEKCHOTo pucka aedekra no [TUP, cHukeHust
CTOMMOCTH Y MOBBbIIEHUS 3D (HEKTUBHOCTU (YHKIIMOHUPOBAHUSI TEXHUYECKOTO0 00bEKTa WM TEXHOJIOTUHU
€0 M3TOTOBJICHMUSI.

4.5 Mertonosorvs aHajiu3a BUIOB, MPUYMH M MOCAEACTBUI Ne(eKTOB IpeanoaraeT opraHu3aluio
MexdyHkimonanbHoi kKoMaHabl (FMEA-KoMaHIBI), COCTOSIIEN M3 Pa3HBIX CIICUAIMCTOB, 3HAHUS KOTO-
PBIX HEOOXOIMMBI IIPY aHAJIM3E 1 JOPA0OTKE KOHCTPYKIIUM 00beKTa U (MJIK) IIPOU3BOACTBEHHOIO IIpoliecca
(cMm. 4.2.1).

TpeboBanus Kk cocraBy FMEA-KoMaHa — B COOTBETCTBUMM C pa3leioM 5.

4.6 Pasmmunnie Buasi FMEA

4.6.1 B ciyyasx, Korma rmpu pa3paboTKe TEXHUYECKOTO 00beKTa KOHCTPYKIIAIO U TTPOLIECC TTPOU3BO/I -
CTBa paslessiTh Heleaecoo0pa3Ho, pa3padoTKy KOHCTPYKIMM W MPOM3BOACTBEHHOIO Mpoliecca MPOBOIST
COBMECTHO ¢ npuMeHeHueM obiiero FMEA. OtpaciieBbIMM NMpUMeEpPaMu 11e1eCO00pa3HOro MPUMEHEHMS
obuiero FMEA sBASIOTCA: pe3MHOTEXHUYECKOE MTPOM3BOACTBO, IIIMHHAS MPOMBILIJIEHHOCTh U p. B aTOM
cIyJae TIPUMEHSIOT 0000IIEHHYI0 METONOJOTHIO aHaIM3a BUIOB M ITOCJICICTBUI He(eKTOB KOHCTPYKIINU
M TeXHOJIOTUM II0 HacToslIeMy cTaHmapry, a Takke 1mo 'OCT 27.310.

4.6.2 B caydasx, korma pa3pabaTbIBaEMbIN TEXHUYECKUIA OOBEKT MPEATIOIaraeT cHavaza pa3paboTKy
KOHCTPYKIIMM 3TOro o0beKTa, a 3aTeM pa3paboTKy IPOLIECCOB ero Impou3BoacTBa, Metonm FMEA moxker
OBITH pa3jiesieH Ha aBa 3Tama:; 3tar oTpadoTku KoHCTpyKuuu (DFMEA nnu FMEA KoHCTpyKiumn) U 3Tal
oTpaboTKu mpousBoacTeeHHoro mnpouecca (PFMEA wi FMEA npouecca)?.

4.6.3 Anaim3 BUIOB U TocienacTBuii necdektoB KoHCTpyKumu (DFMEA, FMEA KoHCTpyKIIVN)

FMEA KoOHCTpyKUMM TpencTaBisieT coOoi MpouLenypy aHajiu3a MEepBOHAYAIBHO MPETOXEHHON
KOHCTPYKIIUM TEXHUYECKOTO OOBEKTA U TOPAaObOTKHU 3TOM KOHCTPYKIIMU B MpoLecce padoThl COOTBETCTBYIO-
et FMEA-KoMaHabl.

FMEA KOHCTpyKIIMHY MPOBOASIT Ha 3Tare pa3padoTKy KOHCTPYKIIUM TEXHUYECKOro 00bekTa. JJaHHbI
METO MO3BOJISIET MPEJOTBPATUTh 3aIyCK B MPOU3BOACTBO HEAOCTATOYHO OTPAOOTaHHOW KOHCTPYKIIUH,
ITOMOTAeT YIYYIINTh KOHCTPYKIIUIO TEXHUIECKOTO 00beKTa 1 3apaHee MPeaycMOTPETh HEOOXOINMbIE MEPBI
B TEXHOJIOTMM M3TOTOBJICHUS, TIpEIyIIpeskaasi MosIBIeHUe I (1) CHIDKash KOMITIEKCHBIN pUCK medeKkTa 3a
CYET:

- KOJUIEKTMBHOI pabOTHI pa3HOCTOPOHHUX CIIEIHaIUCTOB, Bxomsdiunx B DFMEA-komanny;

- W3HAYAJbHOTO M TOJIHOTO y4yeTa TpeOOBAaHWI IJII M3TOTOBJICHMWS KOMITOHEHTOB, TpeOOoBaHMI
cOOpKM, KOHTPOJISI IIPY U3TOTOBJICHWH, YIO0OCTBA OOCIYKMBAHUS U T. II.;

- TIOBBILIEHUST BEPOSITHOCTH TOTO, YTO BCE BUABI MOTEHIIMATBHBIX e(DEKTOB U WX MOCIEIACTBUS OYIyT
paccMoTpeHHbI B mipouiecce padotel DFMEA-KoMaHabL;

- aHaIM3a MOJIHOM M pa3HOCTOPOHHEN MH(MOPMAIIMK ITPY TUIAHMPOBAaHNY () (GHEKTUBHOTO MCITBITAHUS
KOHCTPYKIUM;

- aHaJM3a CIIMCKa BCeX BUAOB IMOTEHIMATbHBIX JAe(EeKTOB, PAaHXKMPOBAHHBIX MO WX BIMSHHUIO Ha
MoTpeduTesIsl, MPpM KOTOPOM YCTaHABIMBAIOT CUCTEMY MPUOPUTETOB IMPHU MPOBEACHUM YJIYyYLIEHWI KOH-
CTPYKLIMU U MIPOTpaMMy MCHbITAHUIA;

) DFMEA — Potential failure mode and effects analysis in design (Design FMEA).
PFMEA — Potential failure mode and effects analysis in manufacturing and assembly processes (Process FMEA).

3
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- CO3[aHMSI OTKPHITOUN (hOPMBbI IJISI peKOMEHIALMIA U TIPOCIEKMBAHUST AEHCTBUIN, CHIDKAIOLINX PUCK
BO3HUKHOBEHUS Ae(PEKTOB;

- pa3paboTKu peKOMeHAALU, TOMOTaIOIINX B JaTbHEUIIEeH 1eSITeIbHOCTH 110 aHAJIU3Y COBOKYITHOCTU
TpeOOBaHUI1, OLIECHNBAHUIO U3MEHEHU KOHCTPYKIIMU, a TAKXKE MPU pa3paboTKe MOCIEAYIONIMX MepCIeK-
TUBHBIX KOHCTPYKLIUMA.

4.6.4 Ananms BUIOB M mociencTBuii nedekToB nporecca (PFMEA, FMEA mporiecca)

PFMEA npencrasisier co0oii polieaypy aHaji3a IepBOHAYaIbHO pa3padOTaHHOIO U IPEIJIOKEHHOTO
(mpoliecca) MPOU3BOACTBA U AOPAOOTKU 3TOrO Ipoliecca B Xoae padoThl cooTBeTcTBYIolel PFMEA-KOMaHabI.

PFMEA npoBonsT Ha 3Tare pa3paboTKu MPOU3BOACTBEHHOTO Mpoliecca U 3TO MTO3BOJIsIeT MpeaoTBpa-
TUTh BHEJIPEHUE B MIPOM3BOACTBO HEJOCTATOYHO OTPaOOTAHHBIX MPOLIECCOB.

PFMEA no3sBosert:

UIEHTU(GUIIMPOBATH BUABI TOTEHIUATBbHBIX 1e(EeKTOB Mpollecca U3rOTOBJIEHUSI JAHHOTO TEXHUUECKO-
ro o0beKTa, MPUBOALIINX K AedeKTaM TaHHOIO TeXHMYECKOTIO OOBbEKTa;

OLIEHUTh MOTEHILIMAJbLHbIE PEAKIIMU MTOTPEOUTENISI HA COOTBETCTBYIOILINE Ne(PEKTHI;

UIeHTU(PUIIUPOBATh TTOTEHIUAIbHBIE (DAKTOPhI MPOLIECCOB M3TOTOBJIEHUS M COOPKU U Bapuallud
mpolecca, TpeOyoIIne YCUISHHBIX ISMCTBUM ST CHUXKEHUSI YacTOTHI (BEPOSTHOCTU) NeEeKTOB MU IS
OoOHapyXeHMsT yCI0BUI Ae(eKTOB IIpoliecca;

COCTaBUTh PAaHXXKUPOBAHHBLIA CIUCOK MOTEHIMAIBHBIX Oe(EeKTOB IIpollecca, yCTaHABIMBAS STUM
CHUCTEMY MIPUOPUTETOB JIJISI pACCMOTPEHMSI KOPPEKTUPYIOLIUX IeICTBUIA,

JIOKYMEHTHPOBATh Pe3yJIbTAThl IIPollecca U3TOTOBJICHUST WM COOPKU.

4.6.5 Meton FMEA pomyckaeTcs NpUMEHATH I IIPUHATUS pPEIIEHU B OTHOIIEHUU NapTUi
KOMIIOHEHTOB, MMEIOIIMX OTKJIOHEHHUSI IO HEKOTOPhIM IOKaszaresiM KadecTBa. [Ipy 3TOM OlLIEHMBalOT
KPUTUYHOCTb MOTEHIUAJIBbHBIX Je(eKTOB, KOTOPble MOTYT BO3HUKATh B TEXHUYECKOM OOBEKTE, B KOTOPbIM
BXOJSAT JaHHBbIE KOMITIOHEHTHI. B 3TOM ciiydae sKcIepTHO BbICTaBisseMble 6aiiel S, O, D (cM. pasnens 6 u
7) DOJDKHBI OTHOCUTBCSI K TEXHUUECKOMY OOBEKTY, B KOTOPBIN BXOAST 3TU KOMIIOHEHTHI.

4.7 Metononorusi FMEA pekoMeHayeTcs KakK MpU MTPOSKTUPOBAHUM HOBBIX TEXHUYECKUX OOBEKTOB,
TaK U TMpU pa3paboTke MOAUGUUINPOBAHHBIX BaApUAHTOB KOHCTPYKUMHU U (MJIM) TIpoliecca MPOU3BOACTBA
TeXHNYECKUX 00BEKTOB (B COOTBETCTBUM C 4.2.3).

Metononoruss FMEA mojie3Ha Takke mpu pacCMOTPEHUU HOBBIX YCJIOBUM 3KCILTyaTallud TeXHUYEC-
KOT0 00bEKTa WJIM HOBBIX TpeOOBaHMUI 3aKa3uuka (ITOTPeOUTENsI) K 3TOMY OOBEKTY.

5 Cocras FMEA-komana 1 TpeOOBaHHA K HX YieHAM

5.1 FMEA-xomanga (MexX{dyHKIIMOHAJIbHAsI KOMaH/a) IIpeICcTaBiIsieT CO00 BpeMEHHBIN KOJUIEKTUB
M3 pa3HbBIX CIIELMAINCTOB, CO3NAaHHBIN CIIEIIMAIBLHO IS LeId aHaInu3a U J0paO0TKM KOHCTPYKUMU U (MJIH)
Mpoliecca U3roTOBIeHUSI JAHHOTO TexHU4YecKoro oobekTa. [1pu HeodxoaumocTu B coctaB FMEA-koMaHab
MOTYT MPUIJIALIATECS ONBITHBIE CIIELUATIACTBI U3 IPYTUX OPTaHU3ALUNA.

5.2 B cBoeii pabore FMEA-KoMaHIbI IPUMEHSIOT METO MO3TOBOTO IITYpPMa; peKOMEHIYyeMOe BpeMs
paboTel — OT 3 10 6 yacoB B AeHb. 11 3pdheKTUBHOI padboThl Bce wieHbl FM EA-KOMaHIBI TOJKHBI UIMETh
MPaKTUYECKUI OMBIT U BBICOKUI MPOGECCUOHANBHBIM YPOBEHb. DTOT OIBIT MpeAroaraeT sl KaXIoro
YyjieHa KOMaHIbl 3HAUUTEIbHYIO PaOOTy B MPOILJIOM C aHAJIOTUYHBIMUA TEXHUYECKUMU OOBEKTAMHU.

5.3 PexoMennyemoe umcio ydacTHUKOB FMEA-komanabl — oT 4 mo 8 deyoBek. IlomHbIN cocTaB
yyacTHUKOB FMEA-KoMaHIbI 11 pa0OThI ¢ JaHHBIM TEXHUYECKUM OOBEKTOM JOJKEH OBITh HEM3MEHHBIM,
OlIHaKO B oTAeabHble NHU B pabore FMEA-koMaHabl MOXET MpUHUMATh ydacTUEe HEIOJHbBII ee COCTaB,
YTO OIpeAesieTcsl 11eJ1eCO00Pa3HOCThIO MPUCYTCTBUSI T€X WM MHBIX CIELMATMCTOB MPU PacCMOTPEHUU
TEKyIlIero BOIpoca.

5.4 Pexomennyetcst, 4To0bI wieHbl DFMEA-KoMaHIbl B COBOKYITHOCTH MMEJIA MPaKTUYECKUI OMBIT
B CJIEAYIOIIMX O0JaCTIX AEITEIbHOCTH:

- KOHCTPYMPOBaHME aHAJOTUUYHBIX TEXHUYECKUX OOBEKTOB, pa3InUHble KOHCTPYKTOPCKUE PEILLICHMUS;

- MpolEecChl MMPOU3BOJACTBA KOMIIOHEHTOB U COOPKMU;

- TEXHOJIOTHUSI KOHTPOJSI B XOAE U3TOTOBJICHMUS;

- TEXHHUUYECKOe OOCIYXMBAHUE U PEMOHT;

- WCIIbITAHUS;

- aHaju3 MOBEJASHUs aHAJIOTMYHBIX TEXHUUYECKUX OOBEKTOB B AKCILTyaTallUMU.

5.5 Pexomennyercs, uroObl wieHbl PFMEA-KOMaHABI B COBOKYIIHOCTH MMEIHU IIPAKTUISCKUM OMBIT
B CJIEAYIOLINX O0JIACTIX NesITeIbHOCTH:

- KOHCTPYMPOBAHME aHAJIOTMYHBIX TEXHUUECKUX OOBEKTOB;

- MpolEeCcChl MMPOU3BOJACTBA KOMIIOHEHTOB U COOPKMU;
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- TEXHOJIOI'MA KOHTPOJIA B XO4€ M3rOTOBJICHUA,

- aHajJlu3 pa6OTI>I COOTBCTCTBYIOIIMUX TCXHOJOI'MYECKUX ITPOLCCCOB, BO3MOXHLIC aJIbTCPHATUBHLIC
TEXHOJOTMYCCKUE IMPOLICCCHI;

- aHaJIM3 49aCTOThbI ILC(bCKTOB 1 KOHTPOJIA pa6OTI>I COOTBCTCTBYIOLLICTO O6ODYZ[OB3.HI/IH " nepCoHaJa.

ITpumeuanue— [Ipu HeooxomumocT B coctaB FMEA-KOMaHI MpUBJIEKAIOTCS TakXKe CIELUaTNCThI C
MPAKTUYECKUM OITBITOM B APYTUX 0OJIACTSX AEATEIHbHOCTH.

5.6 B ciyuae, Korma sTambl MPOEKTUPOBAHUSI KOHCTPYKLIMKM M IIPOLECCOB MPOU3BOACTBA JAHHOIO
TEeXHUYECKOTO O00BbeKTa pa3desiTh HelenecoobpasHo (cMm. 4.4.1), ¢popmupyior obmyio FMEA-komaHy.
YseHBI 3TOi KOMaHABI B COBOKYITHOCTH IOJDKHBI MMETh TIPAKTUUECKUI OITBIT BO BCEX OOJIACTAX MEeATEIThb-
HOCTH, TIePEYnCIICHHBIX B 5.4 u 5.5.

5.7 B cnyyae, xorma sl JAHHOTO TEXHUYECKOro o0beKTa oTnesibHO ¢opmupyior DFMEA-komanny
n PFMEA-komaHay, peKOMEHAYeTCS B UX COCTaB BKJIIOYATh OJHU U T€ Xe (PU3NYEeCKUe JIMLA CICTYIOLINX
CITeIIMaTbHOCTEN: KOHCTPYKTOP, TEXHOJIOT, COOPIINK, UCTIBITATEIh, KOHTPOJIEP.

5.8 B kxoMaHae AOJDKEH OBITH OIpenesieH Bemylluii, KOTOPbIM MOXET OBITh JI1000i1 13 4WIEHOB
KOMaHIbI, TIPU3HABAEMBI OCTAIBHBIMU KaK JIMIEP B pAaCCMATPUBAEMBIX BOIIPOCAX.

5.9 TIpodeccronanbHo orBeTcTBeHHBIM B DFMEA-KOMaHIe siBiisgeTcss KOHCTpyKTop, a B PFMEA-
KOMaHJIe — TEXHOJIOT.

6 Metomuka padorsi FMEA-komana (ocHoBHbIe 3Tanbl npoBeaennss FMEA)

6.1 Anroput™m pabotel FMEA-KOMaHIbI IpeacTaBieH Ha pUCYHKe 1.

6.2 ITmanupoBanne FMEA ocymecrsisror o 5.3 TOCT 27.310. Heob6XxoamMo peluTs BOIIPOC O
MonuduKausax 1 3Tamax padotsl mo Mmerogny FMEA: cnauana DFMEA, 3atem PFMEA wiu o6mmiit FMEA.

6.3 @opmupoBaHKE COCTaBOB MeX(MYHKIMOHATBHBIX FM EA-KOMaH/1 OCYIIECTBIISIOT B COOTBETCTBUH
¢ TpebOBaHUSIMM pasiena 5.

6.4 O3HaKOMJIEHHE C MPELTOKEHHBIMHA MPOEKTAMA KOHCTPYKIUM M (HJIH) TEXHOJOTHYECKOro Mmpomecca

Benymmit FMEA-KoMaHabl MpeacTaBisieT A1 O3HAKOMJIEHUST YJeHaM CBOE€W KOMaHAbl KOMILIEKT
TIOKYMEHTOB TI0 TIPEUIOKEHHOMY TIPOEKTY KOHCTPYKILIMHU WIN (M) IIPOEKTY TEXHOJOTMIECKOTO IIpoliecca.

6.5 Onpenesiende BHAOB MOTEHIMAIBHBIX J1e(eKTOB, HX MOCIEIACTBHIA H MPAYHH

6.5.1 11 KOHKPETHOTO TEXHMYECKOro O0BbeKTa W (MIM) IPOM3BOICTBEHHOIO IIpoIecca C ero
KOHKpPEeTHON (hyHKIIMEN onpenessiioT (Mojb3ysich UMelolleiicss nH(popMaleid U mpeaiecTBYIOIIMM OITbl-
TOM) BCE€ BO3MOXHBIE BUIBI AedekToB. OmucaHue Kaxmoro Buaa AedekTa 3aHOCAT B MPOTOKOJ aHaIM3a
BHIIOB, IPWYMH U TIOCJIEACTBUI ITOTEHIIMAIBHBIX Ne(eKTOB, COCTABIIEHHBIN, HAIIPUMEpP, B BUIE TaOIUIIBI.
dopma TPOTOKOJA NOKHA OBITH IIpeABAPUTENIBHO BHIOpaHAa M yTBepXIeHa. PexkomeHmyemast ¢dopma
MIPOTOKOJIa MPUBEIeHA B MIPUJIOXKEHUN A.

IIpumepsl BUOOB Oe(eKTOB TEXHMYECKOro OObEeKTa: pacTpecKMBaHue, nedopmamusi, JIOQT, TeUb,
ITPOKOJI, KOPOTKOE 3aMbIKaHWE, OKUCJICHUE, TTIepeIoM.

I[MpuMmepsl BUAOB HeEKTOB TEXHOJIOTMYECKOTO IIpOIlecca: HETOCTATOYHAS TOJIIWHA ITOKPBITHSA,
MIPOITYCK OTIEPaIlii YCTAHOBJIECHUS IITIIMHTA, IIPUMEHEHHNE IPYTOro MaTepHaia.

I1 puUMECYaHUC— Buabl moTeHIIMAIBHBIX I[C(I)CKTOB CJIEAyET OIIMChIBATL B (1)I/I3I/I‘{60K_I/IX NN TCXHUYCCKUX
TEPMUHAX, 4 HC B BUJAC BHCUIHUX ITPU3HAKOB (CI/IMHTOMOB), 3aMCTHBIX HOTpC6I/ITe.HIO.

6.5.2 Jlyis Bcex OMMCaHHBIX BUIOB MOTEHIMAIBHBIX Ie(PEKTOB OMPEAENSIOT UX ITOCIEACTBAS HA OCHOBE
omblTa 1 3HaHnit FMEA-koMaHAOHI.

ITpuMepsl TTOCTENCTBUI TeeKTOB: IIIyM, HellpaBIJIbHAST paboTa, TJI0X0M BHEIIHWA BU, HEYCTONUN-
BOCTb, ITpephIBUCTast paboTa, IIepoX0oBaTOCTh, HEPAOOTOCTIOCOOHOCTD, TUIOXOI 3arax, ITOBPEXIeHIE YIIpaB-
JIEHUSI.

IIlpumevyaHus

1 Jlns kaxzaoro Buaa aeeKToB MOXET ObITh HECKOJILKO MOTEHIIMATbHBIX MOCAEACTBUI, BCE OHU JOJIKHBI ObITh
ONKCaHBbI.

2 TlocnenctBus nedeKTOB clenyeT ONUChIBaTh MPU3HAKAMU, KOTOPbIE MOXET 3aMETUTh U OLLYTUTb TOTPEOUTEb,
MpUYeM MMeEeTCsl B BUIY, YTO MOTPEOUTENb MOXET ObITh KaK BHYTPEHHUM (Ha MOCIEAYIOUIMX OINepalusx CO3JaHMs
00BeKTa), TaK ¥ BHEIITHUM.

3 TlocnencTBus neeKTOB CIeAyeT U3/IaraTb B KOHKPETHBIX TEPMUHAX CUCTEMBI, TIOJCUCTEMBI MJIM KOMIIOHEHTA,
MTOIBepracMbIX aHaJINU3Yy.
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O6pasosaHne FMEA-komaHab!
Beibop BeayLero

]

OsHakomneHne ¢ NpeanoXeHHbIMU
NPOEKTaMW KOHCTPYKLUK U (Unin)
TEXHOMOrMYeCcKoro npolecca

L]

3K0nepTHoe onpeaeneHne noTteHunanbHbIX

A

AedeKkTOB AAaHHON KOHCTPYKLUMM U (UNK)
TEXHONOrMYecKoro npoecca

y

CocraBneHuve nepeyHs aedekTos

MpuunHa 1

C nocrneacTBUSIMU U NpUYUHaAMu
MNocnencteue 1

MpuynHa 2

~

OedekT

Mocnencteue 2

MpununHa m

MNocnencteue k

1

Cnegywowun
nedext/npuymnHa

OueHka kKoMNNeKcHoro pucka gedekra
no kputepusam: S, O, D
BbiGop «Hauxyaweroy» nocneactens ¢
MakcumarnbHbIM 6annom S

v

OueHka ans gaHHoro gedekrta/MpuymnHbl
6annos Ou D

Y

BbluMcrieHe NPUOPUTETHOTO YMCa puUcka
ANs AaHHoro aedekTa/mpudmHbl
M4yP = S-0-D

MocnegHun
Mo Crncky
gedekT/npnunHa’?

NyP < M4P,,

HopaboTka
KOHCTPYKLUN
n (unu)
TEXHOSOrMYEeCKoro
npouecca no
KONMEKTUBHOWN
naee FMEA-
KOMaHAbI

NYP > MYP,

CpagBHeHue MN4YP
C KpuUTU4ecKom
rpaHuuen I'Il-IPrp

PeLueHune: KOHCTpyKUMA 1 (Unn)

TEXHONOMMYECKUn npouecc
YAOBMNETBOPUTESNbHbI

Y

CocTaBneHune OKOH4YaTEeNbHOro NpoTo-
Kona no pesynstatam paboTtsl FMEA-
KOMaHabl 1 ero nognucaHue

Pucynox 1 — Anroputm padotet FMEA-koMaHob
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6.5.3 1151 KaxXmoro MocIeICTBUS MeeKTa SKCTIIePTHO OIPENeISIOT 0al 3HAUUMMOCTH S MpU ITOMOIIN
TaOJULIBI 0aJUIOB 3HAYMMOCTU. baill 3HaYMMOCTH M3MeHseTcs OT 1 miIs HauMeHee 3HAUYMMBbIX I10 YIepOy
nedexToB n0 10 — g HamOoJiee 3HAYMMBIX 110 yiepOy medekToB. g KOHKPETHOIO IPEeanpusITUs 3Ta
TabIMIa TODKHA OBITH IEPEeCMOTPeHA B COOTBETCTBUM CO CHEIM(UKONU MPEANPUATHS U KOHKPETHBIMM
MTOCJICICTBUSIMU Te(DEKTOB.

Turmnosble 3HaYeHUs 0AJUIOB 3HAYMMOCTH IIpUBeAeHbI B Tabimiax 1 u 2 pa3mena 7.

B nmanbueitem mipu padore FMEA-komannb! u BeictaBiaennu [TYP (o 6.5.7) UCITONB3yIOT OguH
MaKCUMAaJIbHBIN Oajl 3HAYMMOCTHA S M3 BCEX MOCJEACTBUI JaHHOroO nedekra (IIpuMephbl UCIIOJb30BaHUS
MakcuMabHOTO Oajuia S mipu Beruuciaenun ITYP npuBeneHsl B npuiaoxeHun b).

6.5.4 [dna kaxnoro nedekTa OmNpeaessioT IMOTeHIIMAIbHbIe TpUYMHBL. 11 oqHOTO medekra MOXeT
OBbITh BBISIBJIEHO HECKOJbKO MOTEHIMATbHbBIX MPUYMH, BCE OHU JOJKHBI OBITH MO BO3MOXHOCTM MOJHO
OITMCAHBI ¥ PACCMOTPEHBI OTAEILHO.

[Ipumepsl npuynH AedeKTOB: MCMOAb30BaH APYroil MaTepuasn, HeaJeKBaTHOE MPEaoJIOKEHUEe O
JKM3HECTIOCOOHOCTM KOHCTPYKIIMHU, Teperpy3ka, HeJOCTaTOYHbIE BO3MOXKHOCTHM CMa3Ku, HEMOJIHbIe WH-
CTPYKUMHU MO OOCIyXMBaHUIO, ciabas 3aliyuTa OT HeOJIaronpUsTHBIX YCIOBUI CpEHbI.

[MpuurHamu (MexaHu3MaMM) AeheKTOB MOTYT ObITh, HAIPUMED: TEKYYEeCTh, MOJ3y4yecTb, HECTAOUIb-
HOCTb MaTepuaia, ycTajJoCcTh, U3HOC, KOPPO3Us.

6.5.5 [dns Kaxkmoi MOTeHIIMaIbHOM MPUUYMHBI eheKTa 3KCIIEPTHO OMPENEISIOT 6aljl BOSHUKHOBEHUS
O. Ilpu sToM paccMaTpuBaeTcs MpearojaraéMblii MPOLIECC M3rOTOBJAEHUSI M IKCIEPTHO OLIEHUBAETCS
yacToTa JaHHOW MPUYMHBI, MPUBOISIIEH K paccMaTpuBaeMoMy AeheKTy.

bann BO3HMKHOBEHUSI M3MEHsIETCSl OT 1 I cambIX peaKo Bo3HMKaroluyx AedektoB o 10 — mist
nedeKToB, BO3HUKAIOIIMX ITOYTH BCeraa.

TunoBble 3HaueHUs1 6ajla BOSHUKHOBEHMS NTpUBeAeHbl B Tabnuuax 3 u 4 paznena 7.

6.5.6 Jlis manHOro JedeKkra ¥ KaXkIoi OTAETbHOM ITPUYNHBI ONPEAeNTsIoT 6an ooHapyXeHust D ms
JTAHHOTO MedeKTa MM ero MPUYMHBI B XOe TIPEAroiaraeMoro Impoliecca N3roTOBICHNS.

bann obnapyxeHus usmeHsieTcs oT 10 misa mpakTudecku He OOHapy:KMBaeMbIX ne(eKTOB (IIpUYMH)
10 1 — miIsg mpakTUYecKy JOCTOBEPHO OOHApY:KMBAaeMbIX Ae(eKTOB (IIPUYMH).

TunoBble 3HaYeHUs Oajlyla OOHApYy:KeHUsl MPUBEIEHBI B Ta0aMIax 5 U 6 pasgena 7.

6.5.7 Ilocie moay4eHus1 3KCIEPTHBIX OLIeHOK S, O, D BBIUMCISIOT IPUOPUTETHOE YKo pucka ITYP
no dopmyiie

IMYP = S x O x D. (1)

Hnst nedeKToB, MMEIOLIMX HECKOJbKO IIPUYMH, OIMIpPEAe/IsIOT COOTBETCTBEHHO HecKojbko ITYP.
Kaxmnoe ITYP moxer numets 3HayeHus ot 1 mo 1000.

6.5.8 111 IpMOPUTETHOTO YMCIIa PUCKA JOJDKHA OBITh 3apaHee YCTaHOBJIEHA KpUTHYECKasl TpaHUIIa
(H‘IPFP) B nipenenax ot 100 mo 125. ITo ycMoTpeHUIo ciy>KObl MAapKETHMHIA U APYTUX CIYKO IIpeanpusiTUS
JIJIsI HEKOTOPBIX BO3MOXHBIX Je(heKTOB 3HAYECHUE H‘IPrp MOXeT ObITh ycTaHOBJIeHO MeHee 100. CHikeHue
ITYP, cOOTBETCTBYET CO3HAHUIO 0OJIEE€ BBICOKOKAYECTBEHHBIX U HANEXKHBIX OOBEKTOB U IIPOLIECCOB.

6.5.9 CocTaBagioT nepedeHb AeeKTOB/TIPUYHH, 1T KOTOPBIX 3HaueHue [TYP mpeBbIaeT H‘{Prp.
HMMeHHO 11 HUX U ClieayeT aajee BeCTU J0pabOTKy KOHCTPYKIIMU U (WJIM) TPOU3BOJACTBEHHOTO Ipoliecca.

st kaxxporo nedexra/mpuunusl ¢ [TYP > ITYP,, koMaHoa KOKHA MPEANPUHUMATH YCHIUS K
CHUXKEHUIO 3TOr0 PACYETHOTO MoKaszaTeliss MOCPEACTBOM N0PAOOTKU KOHCTPYKIIMU U (WJIM) MPOXU3BOACTBEH -
HOTO Tpolecca.

6.5.10 Ilocne Toro, Kaxk AEMCTBHMS IO MOPAOOTKE OIpenesieHbl, HeOOXOAMMO OIEHWUTh M 3aIlicaTh
3HaYeHUs1 OajUIOB 3HAYMMOCTH S, BO3HMKHOBeHMsI O M oOHapyXeHUs D Uisi HOBOro MpemoXXeHHOIo
BapMaHTa KOHCTPYKUMM M (MJIM) TMPOU3BOACTBEHHOro mpoiiecca. CienyeT MpoaHAIM3UPOBATh HOBBIN
TIpeUTOXKEeHHBIM BapyMaHT M TMOACYMTATh M 3aImmcaTh 3HaueHue HoBoro ITYP 1o cxeme B COOTBETCTBHUM C
pucCyHKOM 1.

Bce HoBble 3HaueHus [TYP ciemyer paccMOTpeTh UM €Clii HEOOXOAUMO NajbHelillee UX CHUXEHUeE,
MOBTOPUTh MPEbIAYIINE NeUCTBUS.

6.5.11 OTBeTCTBEHHBIN 3a pa3pabOTKy KOHCTPYKIIMU U (WJIN) IIPOM3BOACTBEHHOTO ITpoliecca MHXXEHep
JIOJKEH TOATBEPAUTD, UTO BCE MPEIOKEHMS YJIEHOB KOMaHIbI IO 10paboTKe ObUIM PACCMOTPEHBI.

6.5.12 B koH1ie padbotsl FMEA-KoMaH/IbI TOJDKEH OBITh COCTABJIEH U MOAMMCAH IIPOTOKOJI, B KOTOPOM
OTpakaloT OCHOBHbIE PE3yJIbTaThl paOOThl KOMaHIbl, BKIIOUYAIOIINE, KAK MUHUMYM:

- coctaB FMEA-xoMaHIHI;

- OIMCaHMWE TEXHUYECKOTO OOBEKTa U eTro (PYyHKIIUIA;
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- IepevyeHb AeheKTOB U (MI1) MPUYKMH JUTS IEPBOHAYATBHO MPEIJI0KEHHOIo BapraHTa KOHCTPYKIIMU
¥ (M) TPOMU3BOICTBEHHOIO MpPOIIecca:

- akcneptHble 0aiel S, O, D u ITYP mna kaxgoro medekra ¥ MPUYMHBL IIEPBOHAYAIBLHO IIPEIJIO-
JKEHHOTO BapuMaHTa KOHCTPYKUMU U (MJIM) TEXHOJOTMYECKOro Ipoilecca;

- TIpeuioXeHHbIe B xome padorel FMEA-KoMaHIbl KOpPpeKTHpPYIOIIWE NeHCTBUSI MO HOpadoTKe
MepBOHAYAJILHO TMPEIJIOXXEHHOTO BapMaHTa KOHCTPYKUMU U (M) TTPOM3BOJACTBEHHOTO Mpoliecca;

- akcneptHble 6amwiel S, O, D u ITYP mrg kaxngoro aedexkra U MPUYMHBI JOPAa0OTaHHOIO BapHaHTa
KOHCTPYKUMU U (WIX) IPOMU3BOICTBEHHOIO Mpoliecca.

Pexomenayemast popMa npoTokosa npuBeneHa B MPUIOXKEHUU A.

6.5.13 Ilpu HeoOGXxomMMOCTH K TTpOTOKONY paboTel FMEA-KOMaHIbI ITPMIAraloT COOTBETCTBYIOLINE
YepTexXr, TaOJIUIILI, pe3yJIbTaThl pacdyeTa 1 T. 1.

7 Kputepun nj1a onenkn KomiuieKcHoro pucka JJE@EKTA

7.1 B cOOTBEeTCTBMM C METOAWKON, M3IOKEHHON B pasielie 6, Kaxkaplii 1eeKT U MPUINHY AedeKTa
OIIEHMBAIOT KCIIEPTHO IO TPEM KPUTEPUSIM:

- 3HAYMMOCTB;

- BEpPOSITHOCTh BO3HUKHOBEHHS;

- BEpPOSITHOCTh OOHAPYKEHUS.

IIpumeuvanue— Yrenst FMEA-KoMaHabl OOKHBI MMETh €IMHOE MHEHUE IO CUCTEME U KPUTEPUSIM
SKCIIEPTHBIX OLIEHOK. DTU KPUTEPMM U IIKAJIbl OLEHOK HOJIKHBI OCTABATHCH IMOCTOSIHHBIMM IIpU MOAUGUKALIMU
KOHCTPYKILMU U IMPOU3BOACTBEHHOTO IpoLiecca.

7.2 Ilpu BeicTaBiennu wieHamu FMEA-komaHabl 6ajia 3HaYMMOCTH JAedeKTa S 3a OCHOBY MOTYT
OBITH B34THI ITpuBeneHHbIe Hike Ta0auubl 1 1 2 it DFMEA u PFMEA cooTBeTCTBEHHO.

Ho navana pabotsl FM EA-koMaHI 5TH TaOIUIIBI JO/DKHBI OBITh IIEPECMOTPEHBI Y U3JIOXKEHBI C YYETOM
crneuduky AaHHOTO MpeAnpusatus. BoamMoxHa pa3paboTKa HECKOJbKUX TaOUIL ISl pa3IMUHbIX BUIOB
KOHCTPYKIUI U MPOU3BOICTBEHHbBIX MTPOIIECCOB.

IIpu cocraBieHWM TaKMX TAOJIWII CleAyeT WMETh B BHUOY, YTO IO Mepe CHUXEHMS 3HAYMMOCTHU
nedeKTOB TP OMMCAHUU TIOCIEICTBUI CIIEAyeT MEePeXOMUTh OT TePMUHOB 0OE30MTaCHOCTH M 3KOJIOTHUU K
TepMUHAM YTpaThbl OCHOBHEIX (DYHKIIMI OOBEKTa, Jajee K TepMUHAM IOTephb (Ha ycTpaHeHue AedekrTa u
Ip.), najee K TepMMHaM HEyIOBOJIbCTBUSI/HEYI00CTBA MOTPEOUTENsI, BKIIOYasi B YUCJIO MOTpeduTeseit u
MepcoHasl, yJacTBYIOIIMI B MpoLecce U3rOTOBJICHUSI, a TAKXKe MepCOHa, 00CITyKUBAIOIIWI TEXHUYECKUI
00BEKT B IKCIUTyaTallUU.

ITpumMeuaHue— DKOHOMUYECKUE TTOTEPU PEKOMEHIYETCSI COM3MEPSITh CO CTOMMOCTBIO CAMOTO TeXHHUYEC-
KOro o0beKTa.

Taonuuma 1 — Pekomenayemas ikana 6amioB 3Haunmoctu S it FMEA KoHcTpykKuuu

IMocnencreue Kputepnii 3HAUMMOCTH MTOCIIEACTBUS Bann S

OmnacHoe 0e3 mpeny- OueHb BBICOKMIA paHT 3HAUMMOCTH, KOT/Ia BU OTEHLIMAILHOTO AeheKTa
MPEeXACHUS yXyauiaeT 6e30MacHOCTb paboThl TPAHCIIOPTHOTO CPENCTBA U/WIH BbI3bIBAET
HECOOTBETCTBUE 00s13aTe/IbHBIM TPeOOBaHUSM 0E€30MACHOCTU U SKOJIOTUU

0e3 mpeaynpexacHus 10
OnacHoe ¢ Tmipendy- Becbma BbICOKMIA paHT 3HAUYUMOCTHM, KOTJA BHI TMOTEHIIMATBHOTO
MPEeXICHUEM nedexkra yxymmaer 6e30MacHOCTb padOThl TPAHCIIOPTHOIO CPENCTBAa WU
BBI3bIBAET HECOOTBETCTBUE 00s3aTeIbHBIM TPEOOBaHUSIM OE30MaCHOCTU U

9KOJIOTUM C TIPEAYTIPEXICHUEM 9
O4yeHb BaxXHOE TpaHcropTHOE CpeacTBO/y3ea1 HEPAOOTOCIIOCOOHO C MOTepell OCHOBHOM

GyHKIUN 8
BaxHoe TpaHcnopTHOE CpeacTBO/y3ea paboTOCIOCOOHO, HO CHUXEH YPOBEHb

addexTuBHOCTH. [lOoTpedbUTEH HEYTOBIETBOPEH 7
YMmepeHHoe TpaHcriopTHOe  CpeACTBO/y3el  pabOTOCMOCOOHO, HO  CUCTEMbI
koMdopTa/ynoobctea HepaboTtocrnocoOHbl. [loTpeOuTenb UCMHBITHIBAET

nuckoMbopT 6
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Oxonuanue mabauyst 1

IMocnencTBue Kpurepuii 3HaUMMOCTH TTOCIEACTBUS Bann S
Cnaboe TpaHcriopTHOe cpencTBo/y3ea  paboTocmocoOHO, HO cucrteMa(bl)
koMmdopTta,/ynobdcTBa paboramoT Mano3(pdeKTUBHO. IToTpebutens
WCIBITBIBAET HEKOTOPOE HEYINOBJIETBOPEHUE 5
OueHb caboe Otpenka M UIYMHOCTb M3IEIUS HE COOTBETCTBYIOT OXUAAHUSIM
notpedutens. dedekr 3amedaer OOIBLUIMHCTBO MOTpeOUTENEH 4
HesnauurensHoe OTnmenka/IIyMHOCTh ~ U3IENUAS  HE  COOTBETCTBYIOT — OXHMIAHUSIM
notpedutens. dedekr 3amedaer cpeaHuil MOTpeOUTETb 3
OueHb HE3HAYUTEIb- OTnmenka/IIyMHOCTh ~ MBIENUS  HE  COOTBETCTBYIOT — OXUIAHMSIM
HOE notpedutess. Jedekr 3aMmevaroT npuaupurBbie MOTPEOUTETN 2
OtcyTcTByeT Her nmocnencreus 1
IIpumeuaHnue — «OnacHoe c TpeaynpexaeHUueM» — Takoe TMOCAeICTBUE, O BO3MOXHOCTM HACTYIUICHUS
KOTOpPOTO TOTpeOuTes b (MOoJib30BaTe/lb, OMEPaTop) MPEAyINpexXaacTcsl 3apaHee CBETOBbIM, 3BYKOBBIM WJIUA JAPYTUM
uHAMKaTopoM. B psaae ciayyaeB mpemoTBpaTUTh HACTyIJieHMe nedekra ¢ ero TOC/IeACTBMEM HEBO3MOXHO WU
TEXHUYECKM HEleJIecO00pa3Ho, HO JIETKO OCYIIECTBUTD MPEAYNPEXACHUE O HACTYIIJIEHUH B OJIMXKaiilliee BpeMsl TAKOro
nedekTa (HampuMep, U3HOC KOJOIOK TOPMO30B, MaJleHUE YPOBHSI TOPMO3HOM XUIAKOCTHU T. I.).

Tab6numa 2 — PekomeHayemas 1ikajia 6amioB 3HauuMocTu nedekra S mist FMEA npou3BoACTBEHHOTO mpoliecca

IMocnencreue Kpurepuit 3Ha4MMOCTH MOCTIEICTBUSI bann S
OnacHoe 6e3 mpemny- MoxeT moABeprHyTh OMACHOCTM MEPCOHAN Yy CTaHKa MM Ha COOpKe.
MPEeXACHUS O4yeHb BBICOKMI paHr 3HAYMMOCTU, KOTJAa BUJA MOTEHUMaJIbHOTO Aedekra

yXyauaeT 0e30HacHOCTh pabOTBl TPAHCIIOPTHOIO cpeacTtBa U (MJIn)
BBI3BIBAET HECOOTBETCTBUE 0OS3aTeIbHBIM TpeOOBAaHUSIM OE30MTaCHOCTU U

9KOJIOTUM 0e3 MpeaylpeKaeHUS 10
OmacHoe ¢ mpemdy- MoxXeT MOIBEPTHYTh OMACHOCTH TEPCOHAN Yy CTaHKa MJIM Ha cOOpKe.
NpexaeHueM BecbMa BBICOKMIA paHI 3HAYMMOCTM, KOIrJa BUJ MOTEHLMAIBHOIO Aedekra

yXyalaeT 0e30HacHOCTh pabOTHl TPAHCIIOPTHOTO cpeacTtBa U (MJIn)
BBI3BIBAET HECOOTBETCTBUE 0O0S3aTeIbHBIM TPeOOBAaHUSIM OE30MTaCHOCTU U

9KOJIOTUM C MpeAynpexIeHueM 9
O4yeHb BaXHOE Bosbliioe HapylieHue MPOM3BOACTBEHHON TUHUU. MoXeT OpaKoBaThCs

1o 100 % nmponykuuu. TpaHCIIOPTHOE CPENCTBO/Y3e]l HEPaboTOCIIOCOOHBI C

noTepelt rmaBHoM GyHKIuK. [loTpedurens o4eHb HETOBOJICH 8
Baxnoe HeGonbimoe  HapyllleHWe  OPOM3BOACTBEHHOW  JMHMU.  MoxeTr

MoTpeboBaThCS COPTHPOBKA TIPOAYKIIMHM, KOTJa 4YacThb ee Opakyercs.
TpaHcropTHOe  CpencTBO  pabOTOCMOCOOHO, HO C  MOHMXXEHHOM
3¢ deKTUBHOCTHIO. [ToTpeduTe b HEYIOBIETBOPEH 7

YMmepeHHOe HeGonbioe HapyiieHre TPOXU3BOACTBEHHOM JUHUK. YacTh MpOayKIIMU
HeobxoauMo 3abpakoBaTh (63 COpTUPOBKHM). TpaHCIIOPTHOE CPEACTBO/Yy3el
paboTOCIOCOOHBI, HO HEKOTOpBIE CHUCTeMBbI KoMmdopTa M ymoOCTBa He
pa6otatoT. [ToTpeOuTe b UCTIBITHIBACT AUCKOMMPOPT 6

Crnaboe HeGonpimoe  HapylmieHwe  OpPOM3BOACTBEHHON — JMHHMU.  Moxer
moTpeboBathest mepenenka no 100 % mnpomykiuu. TpaHcmopTHoe
cpencTBo/y3en paboTOCIOCOOHBI, HO HEKOTOpbIe cUCTeMbl KoMmdbopTra U
ymoOcTBa paboTalOT C NOHIMKEeHHON 3ddekTuBHOCTEIO. IloTpedutenn
HUCTBITBHIBAET HEKOTOPOE HEYIOBIETBOPEHME 5

Ouenb craboe HeGonpimoe  HapylmieHwe  OpPOM3BOACTBEHHON — JMHHMU.  Moxer
MoTpedoBaThCsl COPTUPOBKA U YACTUYHAs Tepeaenka npoaykuuu. Otaenka
W IIYMHOCTb MBI HE COOTBETCTBYIOT OXMIAHUSM TOTPeOUTENsa. DTOT
nedeKT 3aMevaeT OOJIBIIMHCTBO ITOTpeOUTeNIeH 4

HesnaunrenpHoe HeGonpiioe  HapyllieHWe  MPOW3BOACTBEHHOM  JUHMHM.  MoOXeT
moTpeboBaThcsl Tepeaeaka YacTh TMPOMYKIIMKA Ha CIEHMaTbHOM YJacTKe.
Otnenka v IyMHOCTb HE COOTBETCTBYIOT OXKUIAHUAM MOTpedouTess. Jedekr
3aMedacT CpeOHUI IMOTpeOUTeNh 3
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OxkoHnuanue mabauypt 2

IMocnencTBue Kpurepuii 3HaUMMOCTH TTOCIEACTBUS Bann S
OueHb He3HAYUTEIb- Heo6onbuioe HapyluicHue l'IpOI/I3B0,Z[CTBCHHOIL/'I JINMHUMN. Mozxert
HOE oTpeOOBaThHCSI mopaboTka 4acTu TNPOAYKLIAN Ha OCHOBHOI
TEXHOJIOTUYECKOM JIMHUM. OT,I[GJ'IKa N IOYMHOCTb HE€ COOTBETCTBYIOT
oxunaHusM norpeouresns. JledekT 3aMmevyaeT pa3dopUurBbIi TOTPEOUTENH 2
OrcyTCcTBYET Het nocnencrBust 1

7.3 TIpu sKCriepTHOM BbICTaBJIeHMM Oajijia BO3HUKHOBEHMSI O 32 OCHOBY MOTYT ObITb B3SIThl NpUBE-
neHHble Hike Tadauubl 3 1 4 mist DFMEA n1 PFMEA cooTBeTcTBEHHO.

B cnysae PFMEA, eciu npuumHOil mosiBeHUS AedeKTa SBIsIeTCsl HapylleHWe YCTaHOBJIEHHOTO
JIOTyCKa Ha AaHHBIN TMOKa3aTejlb KayecTBa M €CJIM MMEETCSl CTaTUCTUYECKUI aHaau3 [IJis aHaJOTMYHOIO
TpoLecca, TO PEKOMEHIYeMbIM OPUEHTHPOM JUTst BbicTaBieHust 6ata O siisiercst uHaeke Cy, NpUBEICH-
HbI B Tabnuue 4.

IMTpuMeuanune— CraTUCTUYECKUINT MUHIEKC Cpk omnpeessaeT MPakTUIecKre BO3MOXKHOCTH TEXHOJIOTHYEC-
KOTO TIpo1iecca 1o 006ecIeyeHIO BBITTOJIHeHUST TpeOOBaHM I YCTAHOBJICHHOTO IOTTYCKa Ha TAHHBIN MTOKa3aTeIb KauecTBa
X. Unnmexc Cpk BBIUMCJISTIOT 110 (hopmyJie

. = = 2
__ min {(U—X);(X—L)} &
pk 35, ’

rne U, L — BepxHee U HIDKHEE MpeAeibHbIe 3HAUYCHMS MOJIST AOITyCKa IoKa3aTessl KayecTBa X;

X — BBIOOpPOUYHOE CpelHee WM OIleHKA ITOJO0XEHUS LIEHTpa HaCTPONKN TEXHOJIOTMIECKOTO TPO-
mecca;
O] — OLIEHKA CTAHIAPTHOTO OTKJIOHEHUs MPOLECCA.

B nmo0om ciiydae mpu BbicTaBieHUM 0auioB BO3HMKHOBeHUs1 O wieHbl FMEA-kKoMaHabl JOMKHBI
pPacCMOTPETh CIIEIYIOIINE BOTIPOCHL:

KakoB oITBIT 3KCIuTyaTaliy 1 00CIY>KMBaHUS ITOTOOHOTO TEXHNIECKOTO 00BEKTa,/TIPOM3BOICTBEHHOTO
npouecca?

3anMCTBOBAH JiM (ITOMOOEH JIN) TEXHUYECKUI OOBEKT/TIPOM3BOACTBEHHBIH TTPOIIECC M3 TPUMEHIEMBIX
paHee?

Hackonbko 3HauMTeNbHBI M3MEHEHMS KOHCTPYKLIMU M (WJIM) IMPOU3BOJCTBEHHOro IMpoliecca Io
CPaBHEHUIO C MpeablAyIuMu?

OTIMYaIoTCs I KOMIIOHEHThI PAAUKAIbHO OT MPeAblIylInX?

Taonuua 3 — PekoMeHnmyemasi 1ikaa ajist BeictaBiaeHUs1 6ayuia BosHukKHoBeHUs1 O (FMEA KoHCTpyKLIMm)

Bo3MOXHBIE YaCTOTBI
BepositHoCTh medekTa 116beKTOB Bamn O
OueHb BbICOKasT: Ae(eKT MOUTH Hen30exkeH Bonee 1 u3 2 10
» 1usz3 9
Bricokast: moBTopsronuecs ae@eKThl bonee 1 u3 8 8
» 1u320 7
YMmepeHHast: cirydaiiHbie 1e(eKThb Bonee 1 u3 80 6
» 1 u3 400 5
» 1 132000 4
Hwuzkast: oTHOCcUTE IbHO Malio 1e(eKTOB Bonee 1 13 15000 3
» 1 m3 150000 2
Manas: nedext MaaoBeposiTeH Menee 1 uz 1 500 000 1

10
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Taoaxuma 4 — PekomeHayemas mKana It BeicTaBineHus: 6aura BosHukKHOBeHUsT O (FMEA mpoiiecca)

Bo3MOXHBIE YaCTOTBI
BeposiTHOCTE medekTa 116beKTOB WHunekc Cpk Bamn O
OueHb BbICOKAS: AeeKT IMOUYTH HEU30eKeH Bonee 1 u3 2 Menee 0,33 10
» 1usz3 » 0,33 9
Bricokast: accoumupyercsl ¢ aHaJIOrMYHBIMU mpoueccamu, | bonee 1 u3 8 Menee 0,51 8
KOTOpPBIE YaCTO OTKa3bIBAIOT » 1u320 » 0,67 7
VYMepeHHast: B o01IeM accoumupyercss ¢ mnpenpiayiinmu |bomee 1 n3 80 Menee 0,83 6
npolieccamu, y KOTOpbIX HaOmwogaIuch ciaydaiiHble nedexktol,| » 1 uz 400 » 1,00 5
HO He B OOJIBIION IIPOIIOPIIAN » 1 m13 2000 » 1,17 4
Huskas: otaenbHbie nedeKkThl, CBSI3aHHbIE C MOJTOOHBIMU
IpoieccaMu bonee 1 u3 15000 Menee 1,33 3
O4yeHb HU3Kas: OTHebHbIE NeheKThl, CBA3aHHbIE C MOUYTH
UICHTUYHBIMH IIPOIeCCaMU Bonee 1 u3 150000 Menee 1,50 2
Manas: nedekr manoBepositeH. JledeKkTbl HUKOTAA He
CBSI3aHBI C TAKMMH XK€ WICHTUYHBIMU IIPOIIECCaMU Menee 1 u3 1500000 Bonee 1,67 1

7.4 Tlpu BoICTaBieHUMN Oaylyla oOHapy:xXeHMs1 D 3a OCHOBY MOTYT OBITH B3SITHI NIPUBEACHHBIC HILKE
a6kl 5 u 6 1 DFMEA 1 PEMEA cooTBeTCTBEHHO.

IIpu npoeenenun PFMEA 1 ucrionb30BaHMM TaOIUIBI 6 YUYUTHIBAIOT Ie(hEKTHl IIPOMU3BOICTBEHHOIO
rpoliecca U BO3MOXKXHOCTb UX OOHApYyKEeHUsI MpearnojiaraeMbiIMA MeTOAaMM U CPeICTBAMU KOHTPOJIS.

B ocHoBe BhICTaBIEHUS OLICHOK OOHapyXXeHUs1 D jexxut npeabiayiuit onsIT wieHoB FMEA-kKoMaHbl
M0 BO3MOXKHOCTSIM OOHApy:XeHUSI aHAJOTMYHBIX MNPUYMH Ae(EeKTOB MPU COOTBETCTBYIOIIMX METOAaX
OOHapyXeHUsl, 3aJI0XKeHHBIX B TPOU3BOACTBEHHBIN MPOLIECC.

Taonuua 5— Pekomenayemas iikaaa 1jisi BeicTaBieHus: 6anna ooHapyxeHust D (FMEA KoHCTpyKiuu)

OG6HapyxeHHne Kpurepun: nmpaBanonomno6HOCT, OOHAPYKEHUS TIPU ITPOSKTUPYEMOM KOHTPOJIE bann D
AOCoJIIOTHAsT HeoIpe- IMpoexkTupyemMblii KOHTpPOJIb HE OOHApPYXUT U (WJIM) HE MOXET
JIeJICHHOCTh OOHApYXUTh TMOTEHIMAIbHbIC MPUYUHY/MEXaHU3M U TOCJIEAYIOIIUN BUI
nedeKTa, WM KOHTPOJIb He TPeayCMOTPeH 10
OueHb IJI0X0e OuyeHb IUIOXME IIAHCHI OOHAPYXEHUS TOTCHUMATbHBIX TPUIUHBI/
MeXaHM3Ma 1 MOoCJIeAyIolero Buaa aedeKkra npu rpearojiaracMoM KOHTPOJIe 9
IInoxoe Inoxue 1aHchl oOOHApYXEeHUST MOTEHIMATbHBIX TIPUUUHbBI/MEXaHU3Ma U
nocJjeaytolero Buaa aedexra mpu mpeanojiaraeMoM KOHTPOJIe 8
OueHb ciaboe OyeHb OrpaHUYEHHBIC IIAHCHI OOHAPYXEHUSI MOTEHLMAJIbHBIX
MPUYMHBbI/MEXaHU3Ma U TIOCTeAyIolero Buma aedekTa Tpu TIPearno-
JIaraéMOM KOHTpPOJIE 7
Crnaboe OrpaHu4YeHHEIS LIAHCHI OOHapyKeHUS MMOTeHIINAJIbHBIX
MpUYMHBbI/MeXaHU3Ma U TIOCeaylolero Buaa aedekTa IpU IPearno-
JIaraéMOM KOHTpPOJIE 6
YMepernHoe YMepeHHBbIE IAHCHI  OOHApYXEeHWS IMOTCHUMATbHBIX TPUYMHBI/
MeXaHM3Ma U ITOCIeAYIONIero Buaa aedeKra IIpH IpearojiaracMoM KOHTPOJIe 5
YMepeHHO xopoliee VMepeHHO  BBICOKHME  IIAHCHI  OOHApy:XEHUS  ITOTCHIMAIbHBIX
MPUYUHBI/MEXaHU3Ma U MOCJIEAYIOLIEro Buaa aedekra npu npoeKTUupyeMoM
KOHTpOJIE 4
Xopoliee Bricokue 1maHchl 3
OueHb xopoliiee OuyeHb BBICOKHME IIAHCHI 2
IToutn HaBepHsIKa IIpoexkTupyembie IeCTBUS (KOHTpOJIB) MOYTU HaBepHsKa
00OHapYKMBAIOT IMMOTCHLUMAIBHYIO IPUIMHY U ITOCICAYIONINI BUI nedeKTa 1
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Ta6nuua 6 — Pekomenayemas 1ukana ajist BeicTaBieHus: 6anna ooHapyxeHust D (FMEA npouecca)

Kputepuu: BeposITHOCTh 0GHApYKeHUs fedeKTa Mpy KOHTPOJIE Mpoliecca
OGHapyxeHue 0 CIIEAYIOLIETO MM MOCTEAYIOIIETO TIPOLiecca MK 0 TOTO, KaK YacTh WK Bamt D
KOMITOHEHT TIOKWHET MECTO M3TOTOBJIEHUST WM COOPKM
ITouTn HEBO3MOXHO Hetr wu3BecTHoro KoOHTposisg [Jjisi OOHapyXeHusi Buga jaedekra B
MIPOM3BOACTBEHHOM IIpOlIecce 10
OyeHb MmIoX0e OueHb HM3Kasg  BEpPOSITHOCTb  OOHapyXkeHUs  Buma  nedekTa
NEACTBYIOLIMMHU METOJAMU KOHTPOJISI 9
ITnoxoe Hwuskasg BeposSITHOCTH OOHapyXeHMs BHOa JedekTa NeHCTBYIOLIUMU
MeTOoAaMu KOHTPOJISI 8
OueHb cnaboe OueHb  HM3Kasg  BEpOSITHOCTb  OOHapyxkeHUss  Buaa  JedekTa
NEUCTBYIOIIUMU METOIAMU KOHTPOJISI 7
Crnaboe Huzkast BeposTHOCTH OOHapyxXeHUsS Buma AedeKkTa ACHCTBYIOIIMMU
MeToIaMu KOHTPOJIS 6
YMmepeHHOE YMepeHHast BEpOSITHOCTh OOHapYyXeHMsT Buaa nedekTa AeCTBYIOIMMU
MeTOoAaMu KOHTPOJISI 5
YMepeHHo xopolilee VYMepeHHO BbICOKasl BEpOSITHOCTb OOHapyxkeHUs1 Buaa nedexra
NEeUCTBYIOIIMMU METOIAMU KOHTPOJIS 4
Xopoliee Bbicokasi BeposITHOCTb OOHapyxeHusl Buaa aedekTa AeHCTBYIOUIMMU
MeToIaMu KOHTPOJIS 3
OyeHb xopoliee OuyeHb BBICOKAs BEpOSITHOCTb  OOHapyxkeHUs Buaa nedekTa
NEACTBYIOLIMMHU METOJAMU KOHTPOJISI 2
IMouTn HaBepHSIKa JelicTBYIOLINIT KOHTPOJIb TIOYTH HaBepHSIKa OOHApYXXUT BHUI AeheKTa.
7151 mogoOHBIX MPOLECCOB U3BECTHBI HAAECXKHBIE METOAbI KOHTPOJISI 1

7.5 B npuBeneHHBIX Ta0nuuax 1—6 KMCIIOIb30BaHbl JUCKPETHBIE OaibHBIE oueHKHU S, O, D. Jlng
KOHKPETHBIX TEXHUUECKUX OOBEKTOB M IIPOLIECCOB BO3MOXHO MCIIOJIb30BaHNWE HEMPEepPbIBHBIX 1K,
Harpumep B BUle TpaduKoB Wi (Gopmyi. 3HaueHUsT OAJUIbHBIX OLIEHOK MPU 3TOM He AOJIKHBI 3aMETHO
OTJIMYATHCS OT MPUBEASHHBIX B COOTBETCTBYIOIINX TaOIMIIAX.
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IMPUITOXEHUWE b
(cripaBoYHOE)

ITpumeps! 1OPaOOTKH MEPBOHAYATBHBIX KOHCTPYKTOPCKHX W TEXHOJOTHIECKHX
pemiennii FMEA-KoMangamu

ITpumep 1

FMEA-xomaHaa paboTaeT Hall COBEPLIEHCTBOBAHUEM KOHCTPYKIIMMA HAarHETATEJIbHOTO 1IJIAHTa, COEIUHSIOLIETO
HAcoOC C PYJIEBbIM TMAPOYCUIIUTEIEM IS aBTOMOOWJIS.
IlepBoHavYaIbHO MpeAIOKEHHAs! KOHCTPYKIIMS 1IJIaHTa TIperoarajia ero CoeMHeHUe ¢ HAaCOCOM TPy TTIOMOIIU
TpyOKM C OIBOMHONM KOHMYECKOM pa3BaIbIIOBKON M HAKWIHOM TaliKO.
DparMeHT NpoToKoJia aHaM3a BUIOB, IPUYMH U MOCIEACTBUI MOTEeHIUATbHBIX 1e(EKTOB (CM. MpUJIoXeHUe A)
npuBeneH B Tabauue b.1.

Taonuma b.1

I1epBOHaUaILHO
IMocnenctBue
Bun noreHUMaIBHOTO Bann IToreHumanpHasa Bamn | mpemnoxeHHsie Mepbl | bamn
MOTEHIMAJTBHOTO 4P
nedekTa S npuYrHa aedexra (6] 0 0O0HAPYXKEHUIO D
nedekTa
nedekTa
Teun B coemuHenun |1 3arps3HeHUe OK- 1 Paspymienue cemra BusyansHo 9 720
pyXalolleit cpenbl 10 |coemuHeHUsI 8
2 CHuXeHUe a¢- 2 OTKJIOHEHHE Teo- CrennanbHbIe H3ME-
(ekTUBHOCTH pyJe- METpUU TpyOKH pureaun 6 420
BOTO YNpPaBJICHUS 8 |wmaHra wiu cemna 7
3 CHuxeHue ymooOc- 3 3arpyaHeH OOCTyI JnHaMoMeTpUJeCKuii
TBa YIIPaBJICHUS 7 |K HaKMIOHO# raiike B KJTI04 7 630
aBTOMOOMJIE 9

B pesynbrate paccMOTpeHUs ajlbTepPHATUBHBIX KOHCTPYKLMI ObLIO BHIOPAHO COEAMHEHME 1IIJIaHTa C HACOCOM IIpU
ITOMOIIY TOPIICBOTO YIUIOTHEHMS C METHBIMMU I1aiibamMy ¥ U3BMEHEHO MECTO 3TOTO COCIMHEHMS B HacOCe IS O0JIeTdYeHUS
JIOCTyIIA K COSAMHEHMIO TP 3aBOACKOM cOOpKe u peMoHTe. HoBble 3HaueHuUsT OaJIOB IpUBeaeHbI B Tabuie b.2.

Ta6nunoa b.2

HOCJICI[CTBI/IC HDCIUIO)KCHHI)IC MEPbI
Bun noreHUMaIBHOTO Bann IToreHumanpHasa Bann Bann
nedexTa TOTEHIIUATEHOTO S npuunHa gedeKTa o 0 00HAPYXKEHUIO D m4yp
nedekTa nedekTa
Teun B coemunenun |1 3arpsi3HeHuUe 1 OTKIOHEHHE TIeo- BusyansHo TLTIOC
okpyxatouieit cpenpl | 10 |MeTpuu  TOpLIEBOTO MPUCTIOCOOIIEHU S 2 60
COEIMHUTEJIS WIN
TUIOCKOCTH COEIMHE-
HUSI Ha Hacoce 3
2 CHuXeHUe a¢- 2 HepocraTouHkbIi JImHAMOMETpUIECKIIA
(ekTUBHOCTH pyJe- MOMEHT 3aTSIKKU 2 |Kmoy 3 60
BOTO YyIpaBIeHUs 8
3 CHuxeHHe ymoO- 3 HepnocrartouHblit Bbi6opouHO Ha Tmpu-
CTBa yIIpaBIICHUS 7 |OTXKMT MEOHBIX Iaid | 2 |crmocobneHun 2 40

PesyibraT: coequHeHne CTano 0oJice HameXHbIM; 00JIeTYeH AOCTYIT /Il MOHTAXa M PEMOHTA; CTOMMOCTh HOBOTO
COCAMHCHMS He BBIIIE CTOMMOCTH ITEPBOHAYAIBHO NPEIOKEHHOro coenrHeHusT. DopmaibHO: MaKCMMaIbHOE 3HAYe-
nue ITYP st sToro medekra crayno paBHo 60.
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Ipumep 2

FMEA-koMaHma paboTaeT Haja COBEPIICEHCTBOBAHMEM KOHCTPYKIIMM MEXaHM3Ma PEeTYJIUPOBAaHMS ITOJOXKCHUS
DY/IeBOI KOJIOHKU JIETKOBOTO aBTOMOOWJIS.

IMepBoHaYaIbHO MpEAIOXEHHAs! KOHCTPYKIMS TIpearoiaraja (pruKcamno KOJOHKU MPU TTOMOIIY TTOTePeUHOM
CTSDKKM JIBYCTOPOHHEro KpPOHIUTEHA SKCUEHTPUKOM C PYKOSITKOM; A1 HalexXHOCTU (UKCallMU Ha COMpsIraeMbIX
IJIOCKOCTSIX (KPOHILTEHA M 000MMBI PyJIeBOI KOJIOHKM) Tpeajiarajiach Haceuka.

DparMeHT NpoToKoJia aHau3a BUIOB, MPUYMH U MOCAEACTBUI MOTEHLMATbHBIX A1e(PeKTOB (CM. TPUIOXKEHUE A)
npuBeneH B Tadauie b.3.

Taonuma B.3

I1epBOHaUaILHO
IMocnenctBue
Bun noreHUMaIbHOTO Bann IToreHumanpHasa Bamn | mpemnoxeHHsie Mepbl | bamn
MOTEHIMAJIBHOTO 4P
nedekTa S npuurHa aedexra (6] o 0O0HAPYXKEHUIO D
nedekTa
nedekTa
Ilnoxas  ¢uxcaumsi|l Bo3aMoxHOCTb UK~ 1 3aHMKXeHHas TBEpP- BrIOOpOYHEIT KOHT-
KOJIOHKH callui He B JIIOOOM JIOCTb HACEYKU 5 |poJib TBEPAOCTHU 4 200
MOJIOXKEHUU 7
2 BHesamHoe wu3Me- 2 M3Hoc  Haceyku JIMHaMOMeTpUYeCKUA
HCHHE  IIOJIOXKCHUS IIPU YacCTHIX PEryJIM- KITIOY 10 700
KOJIOHKM TIpU PE3KOM pOBKax 7
MOBOPOTE PYJIs 10

ITpocToii 1 3bbeKTUBHON aNbTepHATUBHON KOHCTPYKIMENH SIBsIETCS] TpUMeHeHUe (PUKIMOHHbBIX a0 MexXay
COMPSTacMBIMM TIJIOCKUMU TTOBEPXHOCTSIMM, OTHAKO 3TO KOHCTPYKTOPCKOE pellleHWe 3amaTeHTOBaHO KOMITaHWeH
®opa Morop Komnanu. IIpu paccMOTpeHUM APYTUX ajbTepPHATUBHBIX pellIeHW Obla BhIOpaHa KOHCTPYKIIUS C
(GpUKIMOHHBIMU HaKJIaAKaMM, HaKJIeWBaeMBIMM Ha TIJIAaCTUHBI OOOWMBI KOJIOHKM. HoBbie 3HaueHUs OaioB
npuBeaeHbl B Tabauue b.4.

Tao6nuua b.4

MMocnencraue [MpeanoxeHHbIe MEPhI
Bun noreHuManabHoOro Bann INoreHumanbHast Bann Bann
nedexTa MOTEHIUAJILHOTO S npurHa nedekTa 0 o 0OHapyXeHUIO D nyp
nedexra nedexra
Ilnoxast  duxcauusi|1 BHeszanmHoe wusme- 1 3aHuxeH Koahbu- KoHtpons npu cbop-
KOJIOHKM HEHUE  TIOJIOKEHUSI LIMEHT TpeHUus1 ppuK- K€ aBTOMOOWJSI Ha
KOJIOHKM TIPU PE3KOM LIMOHHBIX HAKJIAAoK 4 |ycuniue caBura Ko-
TOBOPOTE PyJIst 10 JIOHKU MpU creuua-
JIbHO HE TIOJIHOM 3a-
KUMeE 2 80
2 3arpygHeHHOe pe- 1 OrcnoeHue HakiIa- BrIOOpOYHEIIT KOHT-
TYJIMPOBaHUE IIOJIO- IIOK WU3-3a Hapylle- pOJIb Ha OTPHIB 5 175
KEeHUsI KOJIOHKHU TIpU HUS TEXHOJIOTU U
OTCJIOCHUN puk- HaKJIeHKN 5
LIMOHHOM HaKJIagK1 7

IMosiBuBILIEECS] HOBOE TMOCIEACTBUE MOTEHUMATLHOTO AedheKTa — 3aTPYAHEHHOE PEryJIMpoBaHUe KOJOHKU MpU
OTCJIOCHUU HakJIanku (cM. Tabnuily b.4) pellrleHo GbIJI0 CHU3UTH 1O 3HAUMMOCTH ITyTEM BBEIEHMS ABYX IMOJYYTOTUIEH-
HbIX HITUGHTOB U COOTBETCTBYIOLIMX OTBEPCTUI Ha IMpUKIeUBaeMbIX Hakiaakax. HoBoe 3HaueHue Oanna mpu 3TOM
nocaenctsuu S = 3, a HoBoe 3HaueHue [IYP = 75 (8 Tabmune b.4 a3T0 He moka3aHo).

PesyibraT: 3akuM cTan 6ojice HaleXKHBIM; OPUCHTHPOBOYHASI CTOMMOCTh HOBOM KOHCTPYKIIMU 3axuMa Ha 4 %
BBIIIIE CTOMMOCTHU TIepBOHAYAJIbHOM KOHCTpyKIMu. DopmanbHO: MakcuManbHoe 3HadeHue TTYP mis aroro medekra
CTajio paBHBIM 75.
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IIpumep 3

01

FMEA-xomanma pa60TaeT Haa COBCPHICHCTBOBAHUCM TCXHOJOTMYCCKOIO ITpolecca HM3roTOBJICHUA pa60‘{I/IX

TOPMO3HBIX HUJIUHIAPOB

aBTOMOOWJIS.

HepBOHa‘{aJ'[bHO NpeIoXKEHHAas TEXHOJIOTUS MpeAriojiarajia 3aKuM JUTON YYTYHHOM 3arOTOBKM 3a IMOBEPXHOCTh

OTJIMBKHU.

®parMeHT MPOTOKOJIa aHAJIM3a BUIOB, IPUIMH U MOCISACTBUI MOTCHIIUATbHBIX 1e(EKTOB (CM. MPUJIoKeHUEe A)
npuBeneH B Tabauie b.5.

Taoauma bS5

IlepBOHaUaIBLHO
IMocnenctBue
Bun noreHUMaIBHOTO Bann IToreHumanpHasa Bamn | mpemnoxeHHsie Mepbl | bamn
MOTEHIMAJIBHOTO T4pP
nedekTa S npuYrHa aedexra (0] o 00HAPYXKEHUIO D
nedekTa
nedekTa

O6OpazoBanue ToH-|1 PaspymieHme 1m- 1 3axuMm 3aroTOBKM BusyanbHblil  KOHT-

KOM CTeHKHU UWJIWH- [JIMHAPA IIPU PE3KOM U CO CMelIeHUEM 3 |poab 8 240
npa CIUTIbHOM TOPMOXKE-
HUU 10

2 3aroToBKU C 3aHH- KonTtpone  maprtuu

XKEHHBIMM ~ MeEXaHU- OTJIMBOK I10 00pa3Iy-

YECKHMMHU CBOMCTBAaMM| 3  |3TalloHy MeXaHU-
YeCKHNX CBOICTB 5 150

B pE3YIbTATE PACCMOTPECHUSA AJIbTCPHATUBHBIX TECXHOJIOTMYECCKUX peLHeHI/Iﬁ ObLIO IIPEIJIOKEHO!
- BBECTU B (I)OpMy OTJIMBOK CIICHHMAJbHBIC TIPUJIMBLI, CIIy>Kallue 0azoil Wi 3aXKuMa npu MEXaHUYECKOM

obpaboTke;

- BBECTM CTaTUCTUYECKUIA KOHTPOJb IMPOYHOCTH O6pa6OTaHHHX HTWJIMHAPOB MPU TUAPABINYCCKUX UCITBITAHUAX

JUTSL KaXKI0# MapTUy OTJIMBOK.
Hosbie 3HaueHus1 6ayioB mpuBeAeHbl B Tabnuie b.6.

Taonuuma b.6

MMocnencrBue [pennoxeHHbIE MEPhI
Bun noteH1ManibHOTO bamn [MoTeHumanbHasK bamn bamn
MOTEHIUAJBLHOTO o 0OHApYXEeHUIO nyp
nedekra S MpuYrHa nedekTa (0] D
nedexra nedexra
O6OpazoBanue ToH-|1 PaspymieHme 1m- 1 3axyuMm 3aroTOBKM CraTucTUYeCKUit
KO CTeHKU LUJIWH-|JTUHApA IPU PE3KOM U CO CMEIIEHUEM 2 |KOHTPOJb TpU THUMI-
pa CIUIbHOM TOPMOXKE- paBIMYECKNX MCITBI-
HUU 10 TaHUSIX 2 40
2 3aroToBKU ¢ 3aHU-
XKEHHbBIMM  MeEXaHHU-
yeckumu cBoiictBamu| 3 |To xe 2 60

PC3yJII)TaTI TEXHOJOTMYECKUI IIpouccc B LCJIOM CTall OoJsiee HaIEXKHBIM IIpN HE3HAYUTCIIbHOM BO3paCTaHUUN
¢ce0eCTOMMOCTH M3TOTOBJICHUS oTWJINHApPA. q)OpMaHI)HOZ MakcumaiabHoe 3HadeHue [1YP mis storo IIC(I)CKTa CHM2KCHO

1o 60.
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IMPUITOXEHUE B
(cripaBoYHOE)

Bubomorpadus

1 QS-9000 TpeboBanus k cucremam KadectBa/Kpaiicnep Koprr., @opa Mortop Kommanu, IxeHepan Mortope Koprr.
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