MMHUCTEPCTBO HAYKW U BBICHIEI'O OBPA3OBAHISL
POCCHNCKOHU ®EJNEPAITNA

DenepaibHOE TOCYIAPCTBEHHOE 00 KETHOE 00pa30BaTEIbHOE YUPESIKICHUE
BBICIIIETO 00pa30BaHUs
«MarauTOropcKuii rocy 1apCTBEHHBIN TeXHUYEeCKUl yHuBepcuTeT uM. .M.
Hocoa»
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PABOYAS TIPOI'PAMMA JJUCHUIIJIMHBI (MO JISA)

METO/JbI U HHCTPYMEHTbBI YIIPABIEHUA KAYECTBOM

HamnpasineHre moAroToBKY (CIENHaTEHOCTD)
27.04.01 CrangapTu3anusi ¥ METPOJIOTHUs

HamnpasiearocTs (IpoGIb/Crieiinani3alys) IporpaMMBbI
Ucnsitanus u cepTUUKAAS

Y poBeHb BBICIIETO 0Opa30BaHMUS - MATUCTpaTypa

®dopma 00yueHHS
OYHas

Wncturyt/ ¢pakynsrer WHCTHTYT €CTECTBO3HAHUS U CTAHAAPTH3AHY

Kadenpa
Kype

Cemectp

Texnonoruu, CepTI/I(bI/IKallI/II/I Hu CE€pBHCa aBTOMOOMIIECH
1+
i)

MarsuToropck
2025 rox



Pa6ouas nporpamma cocrasiena Ha ocHose ®I'OC BO - maructpartypa 1o
HalpasJIeHuIo noaroTosku 27.04.01 Crannaprusamms 1 MeTposorus (npukas MunoOpHayku
Poccuu ot 11.08.2020 r. Ne 943)

Pa6ouas mporpamMma paccMOTpeHa 1 o00peHa Ha 3acenanuu Kadenpsr Texnonoruu,
ceprudUKaIMi U CepBHCa aBTOMOOUIIEH
21.01.2025, mporoxoin Ne 4

3as. kapenpoit A7 WIO.Mesun

Pa6oyas nporpamMma ogodpena metoaudeckoit komuccueir  MEnC
03.02.2025 r. mpotoxox Ne 3
IIpencenarens P

e
Pabouast nporpaMma cocTaBieHa: %&/
norent kadenpel TCuCA, KaHA. TEXH. HayK / E.I'.Kacarkuna

10.B. ComoBa

PerieH3eHT: . L&J
npogeccop kadenpsr TOM, 1-p TexH. HayK O /- M.I".ITomnsixkoBa



JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa U 0100peHa s peanuzaruu B 2026 - 2027
yueOHOM rojy Ha 3aceqanuu Kadeapsl TexHomoruu, cepTuduKanuy U cepBuca

[Iporokonm ot 20 . Ne
3aB. kadenpoii N.1O. Me3un

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM rojy Ha 3acefanuu Kageapsl TexHoJoruu, cepTU(HUKAIMU U CepBHCa

[Iporokonm ot 20 . Ne
3aB. kadenpoii N.1O. Me3un




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[enb u3ydeHus: TUCHUIUIUHBI «MeTOobl U MHCTPYMEHTHI YIIPABIEHUS KaYECTBOM) —
03HAaKOMHTbH CTY/IEHTOB C OCHOBHBIMU MPUHIUIIAMH U METOIaMU 00€CIIEUeHUSI U yIIPABICHHUS
KaueCTBOM IMPOIYKIMH, a TAKKE C OCHOBHBIMU METOJaMH OIIEHKU YPOBHSI KaueCTBa U €ro
KOHTPOJISI B POU3BOICTBE METAIIJIONPOIYKIUH.

3amayamMu U3y4YeHHs TUCHUIUIMHEI SBJsieTcsd GOpMUpPOBaHHUE Y CTYJEHTOB KOMILJIEKCA
3HAHUU N0 CIEAYIONINM €€ pa3iesiaM: OCHOBHBIC LI€JIH U 3a/1a4M YIPaBIEeHUSI Ka4eCTBOM
MPOAYKIIMK;, TUTAHUPOBAHHUE KAa4eCTBa; KItOUeBbIC AeMeHTh 1 nHCTpyMeHThl QFD; FMEA
-aHanu3, FTA-aHanu3; MeTOoJbl U MHCTPYMEHTBI KOHTPOJIS U YIIPABJICHUS KaueCTBOM;
o0ecrniedyeHre KayecTBa B MPOU3BOICTBE METAIIIONPOTYKIHH.

2 MecTo qucHuIIMHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTe/IbHOM NPOrpaMMbl

Jucuummmaa Metoasl 1 FHCTPYMEHTBI YIIPABJICHUS KA4€CTBOM BXOJUT B YacTb
yueOHOro 1miaHa (GopMUPYEMYI0 YHaCTHUKAMH 00pa30BaTeIbHbIX OTHOLICHUN
00pa3zoBaTeNbHON NPOTrPaMMBI.

Jis M3y4eHus JUCUUTUTMHBI HEOOXO0IMMBI 3HAHUS (YMEHUS, BIIAICHUS),
c(OpMHPOBAHHBIC B PE3yJIbTATEe N3YUCHHS TUCIUILTHH/ TPAKTUK:

Jlis n3yyeHus JUCUUIUIMHBI HE00XO0AUMBI 3HAaHUS (YMEHUS, BIIa/ICHUs),
c(opMHpOBaHHBIE B paMKax IIPOrpaMMbl IOATOTOBKM OakajgaBpa B pe3yJbTaTe U3yueHHs
aucuuIuinH TexHosorus npou3BoACTBa  MeTaulonpoaykunu, Crannaptusanus, Y IpaBieHue
kauecTBOM, CHCTEMBI MEHEKMEHTA KauecTBa, CTaTUCTUYECKUE METOBI KOHTPOJIS U
YIIPaBJICHUS Ka4€CTBOM.

3HaHus (YMEHUs, BIa/I€HUs), TIOTYUEHHbIE IPU U3YUYEHUU JaHHON AUCLUIIIMHBI
OyayT HeOOXOAUMBI [T U3YUSHHSI JUCIUTUTHH/TIPAKTHK:

AyauT KauecTBa

W HTErpupOBaHHbIE CUCTEMBI MEHEIPKMEHTA Ka4eCTBa

OCHOBBI TEOPUH IKCIIEPUMEHTA

[TpousBoacTBEHHAs - HAyYHO-HUCCIIEI0BaTeNbCKasi paboTa

Ceprudukanus cucreM KauecTBa

IToaroToBka M caavya rocyJapCTBEHHOTO DK3aMEHa

[TonroroBka K 3amuTe ¥ Npoleaypa 3alUThl BBITYCKHON KBATU(PUKATUOHHON
paboThl

[Tpou3BoacTBEHHAs - MIPaKTUKA O MOJIYYEHHUIO MPOo(heccnoHaNbHBIX YMEHUN U OTIbITA
npo¢eCCUOHATBHON EATETLHOCTH

IIpon3BOACTBEHHAA-TIPEAANIUIOMHAS ITPAKTHKA

3 Komnerenuun ody4aromerocsi, popmupyemsbie B pe3yibTaTe 0CBOCHHUS

AUCHHUILNIMHBI (MOLYJIsS1) M IJIAHMPYEMble pe3yJIbTAaThl 00y4eHHs

B pe3ynbraTe ocBOGHUS TUCHMITIMHBI (MOysl) «MeTobl U MHCTPYMEHTHI
yIIpaBJIEHUS KAUe€CTBOM» OOYUaIOIIMICs JOKEH 001a1aTh CIeIyIOIUMH KOMITeTeHIIUAMU:

KO,}I HHAUKaTopa I/IH}II/IKaTOP JOCTHKEHUS KOMIICTCHIIN

I1K-2 CriocobeH npoBOIUTH OLIEHKY METPOJIOTHYECKOI0 M HOPMAaTUBHOTO 00ecTIeueH s
IIPOU3BOJICTBA, CTAHJAPTU3ALIMN U OLIEHKH COOTBETCTBUS HA OCHOBE MCIIOJIb30BaHM
IIPOrPECCUBHBIX METOJIOB U CPEJICTB

[1K-2.1 [TpoBoauT paboTHI MO YIpPaBIECHUIO KOHTPOJIS KauecTBa U 0€30MacHOCTH
IPOJYKIIMH Ha BCEX CTAIMSIX )KU3HEHHOTO 1IMKJIa
[1K-2.2 IIpuMeHsieT MEeTOABI U CPECTBA MOTYUYECHHSI U3MEPUTEIBHOU

uH(pOpMalLUU IPU Pa3IMYHBIX BUAAX U3MEPEHUH U KOHTPOJIS
MIPOYKIIMH HA NPEIIPUITHH.




4. CTpyKTYypa, 00bEM U COJEpKAHNE TUCUUIIIMHBI (MOXYJIs)

OO6mias TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 6 3a4eTHBIX eAuHuI] 216 akaja. yacoB, B TOM

HHUCJIIC:

— KOHTaKTHas pabora — 75,3 akaj. 4acos:

— ayuTopHas — 72 axkaj. 4acos;

— BHeayauTopHas — 3,3 akaJl. 4acoB;

— camocTosTenpHas pabora — 105 akaj. yacos;
— B (popme npakTudeckoil moaroroBku — 0 akai. yac;
— MOATOTOBKA K 3K3aMeHy — 35,7 akaj. yac

d)opMa aTTeCTaluu - 3K3aMCEH, 3a4€CT

AynuropHas ] o
KOHTaKTHas paboTa E z ®dopma TeKyero
o =
N B aKaJl. yacax 5] Bug KOHTPOJISI
Paznen/ rema 3 ( A ) == N P Kon
g & © | camocrosTenbHOM | ycmeBaeMOCTH U
JTUCLUTUTAHBI 3 g o . | xommerennuu
@) g £ paboThI MIPOMEKYTOYHOM
nab. | mpakr. | =&
Tlex 'S aTTeCTaluu
3aH. 3aH. | U &
1. MeTozibl U HHCTPYMEHTBI
KOHTPOJISI KaYeCTBa
CaMOCTOSITEIbHOE
1.1 OcHOBHBIE LIETH U .
37841 YIIPABICHHS 2 2 H3y4YeHHE VYcTHbIi orpoc MK-2.1, TIK-
Ka‘{CCTB)(/_')N{)H J— yaeOHOH 1 (cobecenoBanue) 2.2
pony Hay4YHOU
JIUTEPATYPBHI
CaMOCTOSITENBHOE
1.2 Tinanuposanye xavecTsa 4 4 5 U3y4eHne YcTHbli onpoc MK-2.1, IIK-
yueOHOH U (cobecenoBanue) 2.2
HAay4YHOU
JIUTEPATYPBI
CaMOCTOSITEIbHOE
1.3 Pa3BepThiBanne 4 4 5 H3y4YCHHE VYcTHBIH otipoc [K-2.1, TIK-
Oynkiun  Kavecta y4eOHOM U (cobecenoBanue) 2.2
Hay4YHOU
1 JIUTEPATYPBI
CaMOCTOSITEIbHOE
H3y4YeHHE
yueOHOH U VYeTHBI onpoc MK-2.1. [IK
1.4 FMEA-ananu3 4 4 12 HayqHOU (cobecenoBanme) 2 2’
JIUTEPaTypHI 3amyra paboThl '
-BBITIOJTHEHHUE
JIOMAIIIHETO
3aJlaHus
CaMOCTOSITENBEHOE
H3y4yeHue VYeTHbIi onpoc
1.5 IIpocThie THCTPYMEHTHI yaeny p [K-2.1, TIK-
OO 4 4 111 yueOHOM U (cobecenoBanue) 59
P Hay4HOH 3amuTa paboTh '
JIUTEPATYPBHI
-BBIIIOJIHEHUE




JOMaNIHETroO
3aJaHuA

HUroro no pazneny

18

18

33,1

Hroro 3a cemectp

18

18

33,1

OK3aMCH

2. MCTOHBI IUTAaHUPOBAHUS U
YHpaBJICHUS Ka4€CTBOM

2.1 UacTpyMeHTHI
IUTAaHUPOBAHMS KayecTBa

14

15

CaMOCTOSTEIbHOE
U3y4eHHe
yueOHO U
Hay4YHOU
JIUTEPaTypbl
- BBIIIOJIHEHUE
JIOMAIIHETO
3a7aHuA

VYerHbIi onpoc
(cobecenoBanue)

IK-2.1, IK-
2.2

2.2 Mertoapl MOTHBAIIUH
nepcoHana

25

CaMOCTOSTEIbHOE
n3yJdeHue
y4eOHO# 1
HayqIHOU
JIUTEPaTyPHI
- BBIMIOJTHEHUE
JIOMAIITHETo
3a7aHus

YcTHBIH ontpoc
(cobecemoBanue)

[K-2.1, IK-
2.2

2.3 KoHKypCHI ¥ TIpEMUH TI0
KauecTBY

20

CaMOCTOSITEIbHOE
u3y4eHue
y4eOHOil u
Hay4YHOU
JIUTEpaTypbl
- BBIIIOJIHEHUE
JIOMAIIHETO
3a7aHus

VYerHbIi omipoc
(cobecenoBanue)

IIK-2.1, IIK-
2.2

2.4 beHumMapKuHT

11,9

CaMOCTOSITEITbHOE
n3ydeHue
y4eOHOM U
HaY4YHOU
JIUTEPATYPHI
- HaIMcaHue

pedepara

YcTHbli onpoc
(cobecemoBanme)
3amura paboTh

IK-2.1, IIK-
2.2

HWroro no pazaeny

36

71,9

Wroro 3a cemectp

36

71,9

3a4€T

HToro no nuCHUMIIIMHE

18

54

105

OK3aMCH, 3a4€T




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

Jnsg  peanuzani  OPEAYCMOTPEHHBIX BHIOB Y4eOHOH pabOTbl B KauecTBe
00pa3oBaTEeNbHBIX TEXHOJIOTUH B MPEMOAABAHUU IUCHUILIMHBI «MeToibl U WHCTPYMEHTHI
YIPaBIEHUS] KayeCTBOM» MCIOJIb3YIOTCS TPAaJULMOHHAs] U MOAYJIBHO — KOMIIETEHTHOCTHAs
TEXHOJIOTHH.

Jleknuu TPOXOAAT B TPAAULMOHHOW (opme, B (opme JeKUUi-KOHCYIbTAlMid C
KOJJICKTUBHBIM ~ OOCY)KJIEHHEM Kakoro-mubo BOIpoca, MNpoOJeMbl WM CONOCTABICHUU
uHbopManuu, uaeH, MHEHUH, npeanoxeHuid. [Ipu 3TOM Lenu TUCKYCCHUM TECHO CBSI3aHBI C
TEMOMH JICKLIUU.

[lepenaya TEOPETUUECKHUX JAHHBIX MPOUCXOAUT C UCIOJIB30BAaHUEM MYJIbTUMEIUWHOTO
00opyIOBaHUsI.

[TpakTHueckue 3aHATHA NPOBOAATCA B BHUAE CEMHHAPOB-AMCKYCCUN, Ha KOTOPBIX
00CYKIAI0TCS M PEIIAOTCs MPAKTUYECKHE MTPOOIEMbI Kypca, UCTIONIb3yeTcs paboTa B KOMaH/IE.

CamocrosTenbHas paboTa CTYyIEHTOB CTUMYJIHMPYET CTYACHTOB K CaMOCTOSTEIbHOM
IpopabOTKe TeM B IpOLECCe HaNMCaHUs pedepaToB, MOATOTOBKE K HK3aMEHY M HUTOrOBOH
aTTeCTaluu.

CamocrosTenbHas paboTa CTYIAEHTOB MPOBOJUTCSA IOJI KOHTPOJEM IperojaBaTelis B
¢opme BHEayAUTOPHONW KOHCYJIbTALMU MPH HOATOTOBKE K BBIOJHEHUIO JOMAIIHUX 3a/1aHU €
CaMOCTOSITENIbHBIM MOJ00POM HCTOYHUKOB U JIUTEPATYPHI.

6 YueOHO-MeTOqMYECKOE 0O0ecTieYeHHe CAMOCTOATEIbHOM padoThl 00y4YarommXxcst

[IpencraBieHo B mpuaoKeHuu 1.

7 OueHO4YHbIE CPEICTBA ISl IPOBEACHUS POMEKYTOYHON aTTeCTAluN
[IpencraBieHbl B IPUIOKEHUH 2.

8 YueOHo-MeTOAMUYECKOe U MH(OPMAIIMOHHOE o0ecTieYeHre TUCITUIITUHBI

a) OcHoBHasi IMTEpPaTYpA:

1. Bopo6néB, A. A. Cuctembl MEHEKMEHTa KadecTBa : yueOHoe mocobue / A. A.
Bopo6sés, H. 10. lllagpuna, A. M. byntokun. — Cankr-IlerepOypr : III'VIIC, 2022. — 63 ¢. —
ISBN 978-5-7641-1770-6. — Tekcr : 3neKTpoHHBIN / JlaHb : 3JIEKTPOHHO-OMOIHMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/264698 (mata oOpamienus: 28.03.2025). —
Pexxum mocTyna: i aBTOpPHU3. TOJIE30BATENCH.

0) /lomoJiHUTE IbHAS JIUTEpaTypa:

1. Tromun, A. E. KopnopatuHoe ynpasieHue. MeTog0I0rH4ecKiil MHCTpyMEHTapHi :
yueonuk / A.E. Tromun. — Mocksa : UHOPA-M, 2019. — 216 c. — (Beiciiee o6pa3oBanue:
Marwucrpatypa). — www.dx.doi.org/10.12737/textbook_5c63bdeb243f47.30666290. - ISBN
978-5-16-014581-5. - Texkcr : AIIEKTPOHHBIH. - URL:
https://znanium.ru/catalog/product/1019338  (mata oOpamenus: 28.03.2025). — Pexum
JOCTYTMA: 1O MOIHUCKE.

2. Aptakos, B. B. Yrnpasnenue naHoBanussMu. MeToI0JIOTHUECKAN HHCTPYMEHTAPHH :
yuebnuk / B.B. Aptsakos, A.A. Uypcun, A.A. OctpoBckasi. — 2-e¢ u3., nepepad. u Jom. —
Mocksa : UTH®PA-M, 2024. — 296 c. — (Beicuiee odpazosanue). — DOI 10.12737/2099995. -
ISBN 978-5-16-019241-3. - Teker : AEKTPOHHBIH. - URL:
https://znanium.ru/catalog/product/2099995  (mata oOpamenus: 28.03.2025). — Pexum
JOCTYyTA: 10 MOIHUCKE.



https://e.lanbook.com/book/264698
https://znanium.ru/catalog/product/1019338
https://znanium.ru/catalog/product/2099995

3. Hynuenko, H. W. YnpasieHnue kauecTBoM npoaykuuu. [IuiieBas npoMbIIIIICHHOCTb.
st maructpoB : yueOnuk / H. M. lynuenko, M. II. Illerunun, B. C. fIlukoBckas. — 2-e u3n.,
crep. — Canxr-IlerepOypr : Jlanp, 2020. — 244 c. — ISBN 978-5-8114-4999-6. — TekcT :
AJIEKTPOHHBIH // Jlanb : AJIEKTPOHHO-OMOIMOTEeYHAs CUCTEMA. — URL:
https://e.lanbook.com/book/130478 (nara obOparenus: 28.03.2025). — Pexxum goctyna: s
aBTOPU3. II0JI30BATEIICH.

B) MeToauuyecKue yKa3aHus:
MeToandeckue yKa3aHusl 0 BBITOJTHEHUIO WHIUBUIYAIBHBIX JOMAITHUX 33 aHUN
MPEACTABJICHBI B MPUJIOKCHUH 3.

r) [Iporpammuoe odecnneuenue u UHTepHer-pecypcebi:

IIporpammHoe obecnevyenune

Haumenoanue N
o Ne norosopa Cpoxk nelicTBUS JTULIEH3UH

MS Off_lce 2007 Ne 135 ot 17.09.2007 0eccpovHO
Professional

7Zip cB0OOIHO pacnipocTpansemoe [10 06eccpodHo
FAR Manager cB00OOIHO pacnipocTpansemoe [10 06eccpodHo
MS Off_lce 2003 Ne 135 ot 17.09.2007 0eccpovHO
Professional

Bbpaysep Yandex |cBoOoano pacnpoctpansiemoe [10 06eccpodHo
Eﬁggip Mozilla cB00OoaHO pactpocTpansemoe [10 6eccpouHO

Hpocbeccnonanbm,le 0a3bl JAHHbIX U I/IH(l)OpMaIIHOHH])Ie CIIPaBOYHLIC CUCTEMbI

HasBanue kypca Ccblika
denepanbHOE TOCYIAPCTBEHHOE OIOKETHOES
yupexaenne «DenepanbHbIi HHCTUTYT URL: http://www1.fips.ru/
HPOMBIIIUICHHOW COOCTBEHHOCTH
HanmonaneHas uHpOpMamoHHO-aHATUTHYECKAST URL:
cucrema — Poccuiickuii nuaekc Haydnoro nutuposanust | https://elibrary.ru/project_risc.
(PUHLI) asp

OnekTpoHHas 6a3a nepuoaryYecKux u3nanuii East View

Information Services, OO0 «MBHUC» https:/fdlib.eastview.com/

https://www.rsl.ru/ru/4readers
/catalogues/
DnekTpoHHbIe pecypchl oubimoreku MI'TY uwm. I'.1. https://host.megaprolib.net/M
Hocosa P0109/Web

Poccuiickas I'ocynapcrBennas 6ubnuoreka. Karaigoru



https://e.lanbook.com/book/130478

9 MaTepuaibHO-TeXHUUYECKOEe o0ecreyeHue TUCUUIIMHBI (MOTYJIs1)

MartepuanbHO-TEXHHUECKOE 00eCTieueHIE TUCITUTUTMHEI BKITIOYAECT:

1. YueOHble ayIUTOPUH AJIsi IPOBEACHUS 3aHATHI JIEKIIMOHHOTO TUIIA -
MynsTuMeANIHbIE CPEACTBA XPAHEHHUS, TIEpejaud U IPeCTaBIeHUs HH(OPMaLIUU.

2. Y4eOHble ayIUTOPUU AJIs IPOBEACHUS MPAKTUYECKUX 3aHATHI, TPYNIOBBIX U
WHIUBUAYAIBHBIX KOHCYJIbTAUH, TEKYIIET0 KOHTPOJIS ¥ MPOMEKYTOYHON aTTeCcTalluu -
Jocka, MyTbTUMEIUUHBIA POEKTOP, IKPAH

3. [TomereHus 111 CaMOCTOSATEIBLHOM paboThl 0OyJaronuxcs - [lepconanbHbIe
komrbloTepsl ¢ makerom MS Office, Bbixoom B IHTEpHET U € IOCTYIIOM B 3JIEKTPOHHYIO
nH(OPMAIIMOHHO-00pa30BaTENLHYIO Cpely YHHBEPCUTETA

4. ITomerenue st XpaHEHHsI U TPOPHIAKTHYECKOT0 00CITy)KUBaHUS Y4€OHOTO
obopynoBanus - CTeIIaxu Ui XpaHeHUsl y4eOHO-HATTISAHBIX TOCOOUH U yueOHO-
METOAMYECKON JOKYMEHTAIMH.



ITpunoxxenue 1
YueOHO-MeTOAMYECKOE O0ecTIeYeHHe CAMOCTOSITe/IbHOI PadoThl CTYJ1€eHTOB

I1o IMCITUIIIIMHE npexyemorpena sreaymuropra cavocrostesias pabora oSysaromixes.

BreayautopHast caMocTosiTeNIbHAs paboTa 00YJIarOIIUXCsl OCYIIECTBISICTCS B BUJIE M3yUCHUS
JUTEpPaTyphl IO COOTBETCTBYIOIIEMY pa3fielly ¢ MpopadOTKON MaTepuaa; BHIMOTHEHUS JOMAaITHUX
3aJaHuii U HarMcaHus pedeparos.

Jomamnee 3axanmne Nel

1. IIpoBenenue FMEA-ananm3a KOHKPETHOW MPOJYKLIMHU WU Tpoliecca MpPOu3BOACTBA (110
pe3yibTaTaM IPOXOKICHHUS IPOU3BOJCTBEHHONW NpakTHKH). Pa3paboTka KOPPEKTUPYIOIIMX
MEPOIIPUATHH.

IIpumepHbIe TeMBbI JOMALIHEr0 3agaHus Ne2

1. TloaroroButh pedepar
2. TloaroToBUTH Mpe3eHTAIHIO

Ne Tema ®D.N.0. Jlara

APQP

2 MeTton OEE (Overall  Equipment
Effectiveness)

3 MeTton mectu aymaronux nuisn gae bono

4 Mopnens MIPUHATUSA pelIeHui
Bpyma-Herrona-Aro

Marpuna BCG

TalM-MeHe [HKMEHT

Monens Aquseca

5
6
7 VYnpasiieHue puckamu
8
9

GAP-ananus

10 Meron Yonra JlucHes

11 Martpuua Diizenxayspa

12 PEST-ananus

13 |8D

14 AHanu3 u3MepUTeIbHBIX cucteM MSA




IIpunoxenne 2
OuneHouHbIe CpeACTBa VIS NPOBeIeHUs IPOMEKYTOYHOH aTTecTanun

a) IlnanupyemMsble pe3yabTaThl 00y4YeHHS M OLlEHOYHBIE CPeICTBA JISl POBe/IeHUs MTPOMeKy TOYHOMI
aTTecTalMM:

Kona HNHIukaTop TOCTIKCHUS
HHIUKATOpPA KOMIICTEHIIN N O1eHOYHBIE CPEICTBA

[1K-2: Crtoco6eH MpoBOIUTE OIICHKY METPOJIOTHYECKOT0 U HOPMATHBHOTO 00ECTICUSHHS TTPOU3BOJICTBA,
CTaHJAPTHU3AIMHU H OIICHKU COOTBETCTBHSI HA OCHOBE MCIIOJIh30BaAHUSI TPOTPECCUBHBIX METOJIOB U CPEJICTB

[K-2.1 ITposoaur paboTEI no [1. Cymmocts crangaproB UCO cepuun 9000.
YIpaBJICHUIO KOHTPOJIA [ 2. VcTaHoBieHHWE 1elied B 0O0JIACTH  KAyecTBa:
KayectBa M 0€30MacHOCTH CTpaTeruyecKue 3ajJaddl, OIEepaTUBHBIE LIEIH,
NpOAYKOMHA Ha BCEX CTalHAX CTPYKTYPUPOBaHUE LIENEH.

JKU3HEHHOI'O LUK DyHKIUHK Ka4eCTBa.

OCHOBBI ympaBieHHUS KayeCTBOM: 3KOHOMHYECKHE
METO/IBI, OpraHHU3allMOHHO-PACTIOPSIAUTENbHEIE,
Hay4YHO-TEXHUYECKUE,
COLMANIbHO-TICUX0JIOTUYECKHE.

5. [IlnanmpoBaHHe KayecTBa: OOBEKTHI MITAHUPOBAHHS,
3a0a4d  IUIAHUPOBAHMSA, [NPUHLMUIBI,  IUIaHBI

»~w

Ka4yecTBa
[IK-2.2: [Ipumenser METO/IbI u|l.  Merompl KOHTPOJIS KauecTBa
cpencTsa nonydenus (2, CrpykrypupoBanue Gpyukuuu kadectsa (QFD).
M3MEPUTENIBHON nHpOpMauun |3, FMEA-aHaims. Sransl HpOBEICHUS
npu Pa3IMYHBIX BHUJIAX FMEA-ananmsa.
W3MEPEHHH M KOHTPOIA |4 TIpocTble HHCTPYMEHTBI KOHTPOJIS KauecTBa
TMPOAYKIMI Ha IPCAUPUATHN. 15 Hoppre mHCTpyMEHTHI KOHTPOJIS KAYECTBa
6. IlocTpouTh TMCTOrPaMMy Ha OCHOBAHUH

MPEUIOKEHHON BEIOOPKHU

7. 2. Tloctpouts quarpammy Ilapero. [IpoBectn
aHaJIM3 KauyecTBa MPOIYKINU

8. 3. mocTpouTh IHarpaMMy B3aHMOCBSI3€l IPHINH
HU3KOI'0 Ka4yeCcTBa MPOAYKIIHU

9. 4. TlocTpouThb IPEBOBUIHYIO JUATPAMMY TTOUCKA
HUCTHHHBIX IPUYHMH TPOOIEMBI
«HEYIIOBJIIETBOPUTENbHAS yCIIEBAEMOCTb)

10. TlocTpouTh ceTeBoii rpad 1Mo BHITOIHEHUIO 3a1a491
«cepTuduKanms IPOIyKLIHUN»

11. TIlo maHbl KOHTPOJIS PACCUUTATH TAPAMETPHI
KOHTPOJIBHBIX KapT U TIOCTPOUTH

12.  X-R kapry.

Iloxa3aTesin M KpUTEePUH OLEHUBAHMSA JK3aMeHA:

— Ha ONEHKY «OTJMYHO» (5 OamnoB) — oOydYaromuiicss JEeMOHCTPUPYET BBICOKHHA YPOBEHBb
c(hOpMHUPOBAaHHOCTH KOMIIETEHIIUH, BCECTOPOHHEE, CUCTEMAaTH4EeCKOEe M INyOOKOe 3HaHHE Y4eOHOTro
MaTepHaia, CBOOOAHO BBIIOJIHACT MPAKTUYECKUE 3alaHHs, CBOOOAHO ONEPUPYET 3HAHUSAMH, YMEHHSIMU,
MPUMEHSET UX B CUTYalMsIX HOBBIIIEHHON CI0XKHOCTH.

— Ha OIEHKYy «Xxopomo» (4 Oamra) — oOydJaromuiics IEMOHCTPHUPYET CPEIHUN YpOBEHBb
c(OPMHUPOBAHHOCTH KOMIIETEHLIMI: OCHOBHBIE 3HAHWS, YMEHHS OCBOCHBI, HO [OITyCKalOTCS
HE3HAYUTEIbHbIC OIMOKH, HETOUHOCTH, 3aTPYyIHEHHS IPHU aHATUTUIECKUX OIepanusix, nepeHoce 3HaHu|
Y YMEHUI Ha HOBbIE, HECTAH/IAPTHHIE CUTYaIINH.

— Ha OIECHKY «YAOBJETBOPHUTEJBHO» (3 Gamna) — oOydarouiuiics JEMOHCTPUPYET MOPOTOBBIN
ypOoBeHb C(HOPMHUPOBAHHOCTH KOMIETEHIIMI: B X0€ KOHTPOJIBbHBIX MEPONPHUATHI JOIMYCKAIOTCS OIINOKH,
NpPOSIBIISIETCS  OTCYTCTBHE OT/ACIBHBIX 3HAHWH, YMEHHH, HaBBIKOB, OOYYAIOIIMHCS HCIBITHIBACT




3HAYUTENILHBIC 3aTPYJHCHUS MPHU ONEPUPOBAHWH 3HAHHSAMU M YMEHHSMHU TIPH HUX MEPEHOCE Ha HOBBIC
CUTYaIlNH.

— Ha OLIEHKY «HeYIOBJIETBOPUTEIbHO» (2 Oayuia) — oOyyaromuicsl JeMOHCTPUPYET 3HAHHS HeE
bonee 20% TeOpeTUUECKOr0 MaTepualia, JOMYCKaeT CYIICCTBCHHBIC OIIMOKH, HE MOXET IOKa3aTh
WHTEJUICKTYAIbHBIC HABBIKH PEIICHUS MPOCTHIX 33]a4.

— Ha OILIEHKY «HEeYyI0BJIeTBOpUTEJLHO» (1 0amr) — obydaromuiicss He MOKET TOKa3aTh 3HAHUS Ha
YPOBHE BOCIIPOU3BECHUS U OOBSCHEHUSI MHPOPMAIIUH, HE MOKET TIOKa3aTh WHTEIICKTYaJIbHbIE HABBIKU
pelleHHs IPOCTHIX 33j1ad.

Ilokazamenu u Kpumepuu oueHueanus sauema:

Ha OLCHKY <«Ga4YTE€HO» CTYACHT MOOJ/DKCH IIOKa3aTb BBICOKMHW YPOBCHb 3HAaHHA MaT€puajla II0
JUCLUIUIMHE Ha YPOBHE BOCIPOM3BECHHUS U 00BSICHEHHSI MHPOPMaLUK, IIPOJIEMOHCTPUPOBATH 3HAHUE
U [OHUMAaHHEC 3aKOHOB JMCIHIUIMHBI, YMEHHE OIEPUPOBATh OSTHMU 3HAHUSIMHU B
po(hecCHOHANTLHOM e TEIbHOCTH,

Ha OLCHKY «HE€ 3a4YTE€HO» CTYIACHT HC MOXCT II0Ka3aThb 3HAHWA Ha YPOBHC BOCIIPOU3BCIACHUA U
0OBSICHEHUS I/IHCI)OpMaHI/II/I 0 AUCHUINIMHE, HE MOXKET ITOKa3aThb MHTCJIJICKTYAJIbHBIC HaBbIKW PCHICHUA
IPOCTHIX 3a4a4, YMCHUC KPUTHUYCCKU OLUCHHUBATH CBOM JIMYHOCTHBIC KAauCCTBA, HAMCUATL IIYyTU U
BBIOMPATh CPEICTBA PA3BUTHUS JOCTOMHCTB M YCTPAHEHHUS HEOCTATKOB.



IIpunoxenne 3

MeToanyeckue yKa3aHus M0 BbINOJHEHUIO IOMAIIHETr0 3aJaHUS HA TEMY

«IIpoBenenue FMEA KOHKpeTHOH NpPOAYKIMM MJM Tpolecca NpPou3BoAcTBa (IO
pe3yjabTaram NMPOXO0KIEHUSA NMPON3BOACTBEHHOI NMPAKTHKH). PaszpaboTka
KOPPEKTUPYIOUIUX MepOoNnpHATHII

3aganue.

1. MW3yuuTh TEXHOJOTHIO MPOU3BOJCTBA KOHKPETHOH MPOAYKIMHM M pa3paboTaTh CXeMy
TEXHOJIOTUYECKOTO0 IpolLecca

2. IIposectu FMEA mpoaykuuu uiy rnporecca u 3anoiaHuTh nporokon FMEA

3. IloaroroBuTh AOKJIAX U MPE3CHTALIUIO

BBenenue

FMEA — uHCTpyMEHT, HampaBlIeHHBIH Ha NpeAOTBpalleHHEe Ae(EeKTOB WM CHU)KEHUE
HEraTUBHBIX MOCIIEICTBUM OT HUX.

Orto pocruraercss Onaromaps TPEIBUACHUIO NeQEKTOB MM OTKAa30B M WX aHAIU3Y,
IPOBOJIMMOMY Ha 3Tamnax MPOEKTUPOBAHUS KOHCTPYKIMU U IPOU3BOJICTBEHHBIX MPOLIECCOB.

Lens nmpoenennst FMEA:

- aHamu3 M Jopa0OTKa KOHCTPYKLUMH TEXHHYECKOIo OOBEKTa, IPOU3BOACTBEHHOIO
Ipolecca, CUCTEMbl TEXHUYECKOTO OOCIY)KMBAHMSI U PEMOHTA TEXHUYECKOro OOBEKTa s
OPEIYNpexIeHUs] BO3HUKHOBEHUS WM OCIA0JeHMs TSKECTH BO3MOXKHBIX IOCJIEIACTBUH €ro
ne(EeKTOB;

- IOCTHXEHHE TPeOyeMbIX XapaKTePUCTHK O€3011acCHOCTH, 3KOJIOTHYHOCTH, 3 (HEeKTHUBHOCTH
U HaJIEXKHOCTH.

3anauu, pemaemble npu nposenennu FMEA:

- COCTaBJISIIOT ME€PEUEHb BCEX MOTEHIMAIBLHO BO3MOXKHBIX BUJIOB A€(PEKTOB (yUUTHIBACTCS
OTIBIT U3TOTOBJICHUS AHAJIOTMUHBIX OOBEKTOB U ONBIT PEaIbHbIX ACHCTBUI U BO3MOXKHBIX OIIMOOK
nepcoHalia pH Mpolecce NPOU3BOICTBA)

- OTIPEIENIAI0T BO3MOXKHbBIE HEOIArONPUATHBIE TOCTEICTBHS OT KaX10T0 MOTEHIIUAIBHOTO
nedexra, MpOBOJIAT KaYeCTBEHHBIN aHAIN3 TSHKECTU MOCIIEICTBUN U KOJTMYECTBEHHYIO OLIEHKY MX
3HAYUMOCTH;

- OLIEHUBAIOT JJOCTaTOYHOCTh MPEAYCMOTPEHHBIX B TEXHOJOTMYECKOM LIUKJIE Olepaiui,
HalpaBJIEHHBIX Ha IPEIyNpexaeHue 1e(eKTOB B IKCIUTyaTallul, TEXHHIECKOM 00CITyKHUBaHUU U
PEMOHTE;

- KOJINYECTBEHHO OLIEHUBAIOT KPUTHMYHOCTh KaXAOro nedexra 0OO0OLIEHHBIM OalliioM
kputnuHoctu ITYP (mpuoputerHoe umcino pucka) u npu BeicokoM [IYP Bexgyr nopaboTky
KOHCTPYKLIMH WM IPOU3BOACTBEHHOI'O IPOLECCA C LEIbI0 CHWXEHUS KPUTHYHOCTU JIaHHOTO
nedexra.

O6wexramun FMEA-ananu3a Moryt ObITh:

1) KOHCTpPYKIHUS M3

2) TpPOM3BOACTBEHHBIN MPOIIECC.

3) bBusHec-mporiecch (I0KyMEHTOO00POT, (PHMHAHCOBBIE MPOIECCHI H T.II.)

4)  Tlporecc SKCIUTyaTaluy H3IeUs

FMEA-koHCTpyKIIMK — TIpoLieAypa aHaJu3a MePBOHAYAIBHO MPEAI0KEHHOW KOHCTPYKIIMU
TEXHUYECKOTO 00BEKTa U TOPAOOTKHU 3TOM KOHCTPYKIIMH B Ipoliecce paboThl COOTBETCTBYIOIIEH
KoMaH/Abl. J[aHHBII METOJ MO3BOJISIET MPEAOTBPATUTH 3alyCK B MPOU3BOJICTBO HEAOCTATOYHO
0TpabOTaHHOW KOHCTPYKIIMH, MOMOTAET YIYYLIUTh KOHCTPYKIMIO TEXHHUYECKOTrOo OOBEKTa U
PeyCMOTPETh HEOOXOAMMBbIE MEPhl B TEXHOJOTUU W3TOTOBJICHHS, MPEIYyNpexas MOosBICHUE
WIN CHUKasi pUCK Jle(eKTa.

FMEA-nipoiecca mpoBoAsT Ha 3Tane pa3paOOTKH IPOU3BOJICTBEHHOrO Ipolecca U
MIO3BOJISIET



-  UACHTUUIMPOBATH BHUAbI MOTEHIUAIBHBIX JE(PEKTOB TMpollecca H3TOTOBJICHUS
TEXHUYECKOr0 00BEKTA;

- OLICHUTH NMOTEHIIUAILHBIC PEaKIUH TOTPEOUTEINSI HA COOTBETCTBYIOIIUE 1e(EKTHI;

- COCTaBUTb PaH)KMUPOBAHHBIN CIMCOK IMOTEHIIMAIBHBIX J1e(PEKTOB Mpoiiecca.

FMEA - GusHec-niporieccoB 0OBIYHO IPOM3BOIUTCS B IOJPA3AE/ICHUSAX, BBIIOJHSIOIIUX
naHHbIA OusHec-mpouecc. Llenp 3Toro Buaa aHanmsza — oOecrieueHUE KauecTBa BBINOIHEHUS
3arJIaHUPOBAHHOTO OM3HEC-TIpoLIecca.

FMEA — nponiecca skcrryaranuu. L{ens ero nposenenus — hopMupoBaHue TpeOOBaHUN K
KOHCTPYKLUMHU M3ICTUS M YCIOBHSM OKCIUTyaTallid, OO0ECIeYMBAIONIMM O€30MacHOCTh |
YIIOBJIETBOPEHHOCTh MOTPEOUTETIS.

[Ipeumymecta npumenenuss FMEA

e ObecrieunBaeTCsl KaueCcTBEHHAs MPOpabOTKa 3JIEMEHTOB KOHCTPYKIMU U Ipoliecca Ha
JTare MNpOeKTUPOBaHU (10 Hayasla IPOU3BOJICTBA)

e CIIIBHO COKpallaeTcsi '3MEHEHHE IIePBOHAYaIbHOM OCHACTKH

¢ YMeHbIaeTcsi 00beM KOHCTPYKTHUBHBIX JOPAOOTOK

o Jlyuiiie BBISIBIAIOTCS cladble MecTa

e CokpalnaroTrcs 3aTpaThl Ha yCTpaHeHUe Ae(PEeKTOB U YUCIIO 1e(heKTOB.

FMEA- xoman1a — BpeMEHHBIN KOJUIEKTHB U3 Pa3HBIX CIEIIHAIMCTOB, CO3/IaHbI CIICIIHAIEHO
JUISL aHalIM3a U A0pabOTKU KOHCTPYKLMK WJIM IIPOLEcca U3rOTOBJIEHMS JAHHOTO TEXHUYECKOTO
o0BeKTa.

FMEA-komanna (MexQpyHKIMOHATIbHA KOMaHIA) MPEICTaBISAeT COO0O0W BpPEMEHHBIN
KOJUIEKTHUB W3 Pa3HBIX CIEIMATUCTOB, CO3/aHHBIN CIEUANbHO A eI aHanu3a U JopaboTKu
KOHCTPYKLIMU W/WJIU TIpOILecca W3TOTOBJICHUS JAaHHOTO TEXHHUYECKOro oObekra. [lpum
HeoOxoaumocTu B coctaB FMEA-KOMaHbl MOTYT HPUIJIAIIATHCS OMBITHBIE CHEIUAINCTHI U3
JIPYrUX OpraHu3aLui.

B cBoeit pabore FMEA-koMaHIpl TNPUMEHSIOT METOJI  «MO3TOBOTO  IITYPMay;
pexomeHayemMoe Bpems pabotel — 3-6 4acoB B JeHb. [l 3 pexTuBHON pabOThI BCe UIICHBI
FMEA-koMaHabI JOKHBI UMETh MPAKTUYECKUI OMBIT U BHICOKHI MPOECCHOHATBHBINA YPOBEHb.
OTOT ONBIT MPEANoaraeT Juid KaxJI0ro 4wieHa KOMaH/Abl 3HAYUTENIbHYI0 paboTy B MPOILJIOM C
AQHAJIOTUYHBIMU TEXHUYECKUMH 00BEKTaMH.

Pexomenayemoe uucno ydactHukoB FMEA-komanner — 4-8 ugenoBek. [lonmublil coctaB
yuyacTHUKOB FMEA-komaHibl 11 pabOThI C JTaHHBIM TEXHHYECKUM OOBEKTOM JOJKEH OBbITh
HEU3MEHHBIM, OJJTHAKO B OT/AeNibHbIe AHU B paboTte FMEA-koMaHabl MOXKET IPUHUMATh y4acTue
HEMOJIHBIM ee COCTaB, YTO ONpeaessieTcss Ieeco00pa3sHOCThIO0 MPUCYTCTBHS TE€X MM HMHBIX
CHEIHAJIMCTOB MPU PACCMOTPEHUH TEKYLIETO BOIPOCA.

Pexomenayercs, uroOsl uieHsl DFMEA-koMaH bl B COBOKYITHOCTH UMENHU MPAKTHYECKUH
OTIBIT B CJIEAYIONIUX 00JIACTAX NeATEIbHOCTH:

* KOHCTPYMPOBAHUE AHAJIOIMYHBIX TEXHUYECKUX OOBEKTOB, PA3JIMUHbIE KOHCTPYKTOPCKUE
pelieHus;

* IIPOLIECCHI MPOU3BOICTBA KOMIIOHEHTOB U UX COOPKa;

* TEXHOJIOTUSI KOHTPOJIS B XOJI€ U3TOTOBJICHUS;

* TEXHUYECKOE 00CTyKMBaHUE U PEMOHT;

* UCTIBITAHMUS;

* aHAJIN3 MTOBEJICHHSI aHAIOTUYHBIX TEXHUUECKUX 00BEKTOB B AKCILTyaTallUH.

Pexomennayercs, ytoObl uwiensl PFMEA-koMaH1bl B COBOKYITHOCTH MMEU MPAaKTUYECKUN
OTIBIT B CJIEAYIOUIMX OOJIACTSIX AEATEIbHOCTHU:

* KOHCTPYUPOBAHNE aHAIIOTMYHBIX TEXHUYECKUX OOBEKTOB;

* IIPOILIECCHI MPOU3BOICTBA KOMIIOHEHTOB U UX COOPKa;

* TEXHOJIOTUSI KOHTPOJIS B XOJI€ U3TOTOBJICHUS;

* aHAJIU3 COOTBETCTBYIOLIUX TEXHOJOTMYECKHUX IMPOLIECCOB, BO3MOYKHBIE AJIbTEPHATUBHBIC
TEXHOJIOTUYECKHE MPOLIECCHI;

* aHaIM3 YacTOTHI Ae()EKTOB M KOHTPOJIA pabOThl COOTBETCTBYIOIIErO O0OOpYIOBAaHUS U
IIepCoOHAIA.



[Tpu neobxomumoctu B coctaB FMEA-KOMaH] TNpPUBJIEKAIOTCA TaKXKe CIEIHATUCTHI C
MPAKTUYECKUM OIBITOM B IPYTHX 00JacCTIX ACSITEIbHOCTH.

B cnyuae, xorga 3Tambl NPOEKTUPOBAHUS KOHCTPYKIMM M IPOLIECCOB IIPOM3BOJCTBA
JAHHOTO TEXHUYECKOro O00bEeKTa pa3fensiTh HelelnecooOpasHo, (GopMHUPYIOT  0OIIyIO
FMEA-komanay. UsieHbl 3TOM KOMaH/1bl B COBOKYITHOCTH JOJKHBI UMETh IPAKTUYECKUH OIBIT BO
BCEX 00JIaCTAX JIEATENbHOCTH, IEPEUNCICHHBIX BBIIIIE.

B cmyuae, kxorma s JaHHOTO TEXHUYECKOTO OOBEKTa OTIENBHO (OPMHUPYIOT
DFMEA-komanny 1 PFMEA-komMaHy, peKOMEHIYeTCsl B UX COCTaB BKIJIIOYATh OJIHUX M TEX JKE
(U3NUECKUX JIHII CIEAYIOMUX CHEIUATBHOCTEH: KOHCTPYKTOP, TEXHOJIOT, COOPIIUK, HCIIBITATENb,
KOHTpOJIEP.

B koMaHzae nomKeH OBITh ONpeIeNieH BeIYIINi, KOTOPBIM MOXKET OBITh JII000H U3 YICHOB
KOMaH/1bl, IPU3HABAEMbIN OCTAJIbHBIMU KAK JIMJIEP B PACCMATPUBAEMBIX BOIIPOCAX.

[Tpodeccuonansuo orBerctBeHHBIM B DFMEA-kOMaHze SBISEeTCS KOHCTPYKTOp, a B
PFMEA-koMaH e - TEXHOJIOT.

Anroput™m pabotsl FMEA-koMaH b1

Meroanka pabotel FMEA-komaH
1. [TnanupoBanne FMEA
2. ®opmupoBanue coctaBoB FMEA-koMana
3. O3HaKOMJIEHHE C MPENTI0KEHHBIMU NMPOEKTAMHU KOHCTPYKLUHU U(WIJIN) TEXHOJIOTUYECKOTO
mpoiiecca.
Benymmit FMEA-koMaHIbI NpeacTaBisieT A O3HAKOMJICHUSI WICHAM CBOEW KOMaHIbI
KOMILIEKT JIOKYMEHTOB MO MPEIOKEHHOMY IIPOEKTY WK MIPOEKTY TEXHOJIOIMYECKOr0 MpoLecca.
4. OnpeneneHre BUAOB NOTEHIIMATIBHBIX AS()EKTOB, HX IMOCIEACTBUN 1 IPHYUH
4.1. JInst koHKpeTHOro 00beKTa U (W) MPOU3BOACTBEHHOTO MpOIlecca ONPEAEsSIOT BCE
BO3MOXHBIE BUBI edekToB. OnucaHne KaKAoro BuAa AedeKTa 3aHOCAT B MPOTOKOJ aHAIM3a
BUJIOB, IPUYMH U MOCJEICTBUN MOTEHIUATBHBIX NE(EKTOB.
[Ipumep BHUAOB A€(PEKTOB TEXHMUECKOTO 00bBEKTa: JedopMmanusi, pacTpeckuBaHobue,
OKHCJIEHHE, TEUb.
[Ipumep BHUAOB Ae(PEKTOB TEXHOJIOTMYECKOrO MpoIecca: HEAOCTAaTOYHAas TOJIIUHA
MOKPBITHS, IPUMEHEHHUE IPYTrOro MaTepHuaa.
4.2. J1514 BceX ONMMCAaHHBIX BUJIOB OTEHIUATIbHBIX 1€(PEKTOB ONPEAETSAIOT UX MOCIEICTBUS
Ha ocHOBe ombITa U 3HaHuil FMEA -kxoMaHab!.
[Tpumepsl nocneAcTBUM JePEeKTOB: IIyM, HEMpaBUIbHAs padoTa, IJIOXOM BHENIHWM BUJ,
IEPOX0BATOCTh, TPEpPhIBUCTAst padoTa.
4.3. Jlns KaxIoro mociencTBUs Ae(eKTa SKCIEPTHbIM METOJOM ONPEIENSIoT Oa
3HAYUMOCTH S.
S —9KcTepTHO BRICTaBIIIEMast OIIEHKA, COOTBETCTBYIOIIAS 3HAYMMOCTH TAHHOTO Je(eKTa 110
€r0 BO3MOKHBIM ITOCJIEICTBUSIM.
3HAYUMOCTh MOTEHUHATBHOIO Jed)eKTa — KaUeCTBEHHAsI WJIM KOJIMYECTBEHHAs! OLIEHKa
IpernoiaraeMoro yiepoa ot 1aHHOro aedekra.
bann 3HaunMocTy u3MeHsiercst ot 1 st HauMeHee 3HaYUMBbIX 10 yiiepOy nedexros mo 10
Juis HauOojee 3HAUMMBIX Mo ymiepOy nedextoB (Tumnosbie 3HaueHuss B Tabn. 'OCT P
51814.2-2001).
4.4. Tns kaxnaoro aedexTa onpeaessoT NoTeHInalbHble NpUUnHbL. /11 ogHoro nedexra
MOJKET OBITh BBISBIIEHO HECKOJIBKO MOTEHIINATBHBIX TPUYUH.
[Tpumeps! npuyKH 1e(EKTOB: UCTIONB30BaH JPYroi MaTepual, meperpy3ka, HeZJ0CTaTOuHbIe
BO3MOXXHOCTH CMa3KH, HETIOJIHbIE HHCTPYKIIMH 110 00CITY>KMBaHHUIO.
4.5. JIns KaxIoW NOTEHUMAIbHOW TNPHYUHBI Je(eKTa SKCIEPTHO OIpPEIeNsoT Oal
BO3HUKHOBEHMS O.
O — okcnepTHas OLEHKA, COOTBETCTBYIOIIAs BEPOSITHOCTM BO3HUKHOBEHMS JTAHHOTO
nedexra.



O um3mensiercs ot | ans caMmbIX peako BO3HUKaroHmmx aedexktoB no 10 — mns gedexros,
BO3HHKAIOIIKX MouTH Beeraa. aedektoB (Tumossie 3nauenus B Tadba. 'OCT P 51814.2-2001).

4.6. 1nst manHOTO NedeKTa M Kaxk10M OTACTHHON MPUYHHBI OTIPEENIAI0T 0aiT OOHAPYKEHUS
D st nanHoro nedexra UM ero IpUYKUHbL B X0/€ IPEANoNIaraeMoro npouecca H3roToBISHHs.

D -
nedexra.

9KCIICPTHO BLICTABJIICMAad OLICHKA, COOTBCTCTBYHOIIAA BCPOATHOCTU O6Hapy)KeHI/ISI

D u3mensiercst ot 10 11t mpakTUydecku He OOHAPYKUBAeMBbIX JIe(eKTOB (MpHUUH) 10 | — 1yt
MIPaKTUYECKH JIOCTOBEPHO OOHAPYKMBAEMBIX JIe(HEKTOB (MPUYHUH).
4.7. Ilocne monydeHHsl SKCHEPTHBIX OUeHOK S, O, D BBUUCIAIOT NPUOPUTETHOE YUCIIO

pucka [TYP

IIYP — npuopuUTEeTHOE YUCIO PUCKA - KOJIMYECTBEHHAs OLICHKA KOMIUIEKCHOIO PHCKA

nedexra

[MUP=Sx0OxD

st nedeKToB, MMEIOIINX HECKOJIBKO IPUYHH, ONpeaAessioT Heckoiibko [TYP. Kaxxaerii [TYP
MOKET UMeTh 3HaueHus ot 1 mo 1000.
4.8. Jlns o6o6meHHoro Oanna KPUTHUYHOCTU JOJDKHA OBITH 3apaHee YCTaHOBIEHA
kputnueckas rpanuna (ITYP,,) B mpemenax or 100 mo 125. Cumxenue ITYP,, coorBeTcTBYET
co37aHnI0 00JIee BBICOKOKAYECTBEHHBIX U HAJCKHBIX OOBEKTOB U MPOIIECCOB.
4.9. CocraBisroT nepedeHb AeeKkToB (IPUUMH), U1 KOTOphIX 3HaueHue [TYP npesbimaer

IT4P,,

MIPOU3BOJICTBEHHOTO TIPOIIECCa.
4.10. ITocne nopabotku omnpenensaotcs S, O, D ans HOBoro BapuaHTa KOHCTPYKIIMH WU
IIPOU3BOACTBEHHOTO IIpouecca. [logcunteiBaercsa 3Hauenue Hosoro II4YP no anropurmy

MMeHHO 1711 HUX M CIeAyeT Jdalieeé BeCTH JopabOTKy KOHCTPYKUMU U (WJIH)

Tabmuua 1
Pexomenyemas mkana 6aynos 3HauuMocTH S Uit FMEA koHCTpyKuuu
IlocnencrBue Kputepuii 3Ha4uMMOCTH NOCJIEACTBUS Bamn S

OmnacHoe 6e3 OdeHb BBICOKMM paHI 3HAaYMMOCTH, KOTJa BHI HPEIYHPEKICHUI 10

MpenynpexACHUS MOTEHIMATBHOTO Ae)eKTa yXy IraeT 0e301acHOCTh padOThl  TPAHCIIOPTHOTO
CPE/ICTBA W/WIIM BBI3BIBAET HECOOTBETCTBHE O00s3aTENbHBIM TPEOOBAHUSIM
6€30I1aCHOCTH M 3KOJIOTHH

OmnacHoe ¢ Becbma BBICOKHMII paHr 3HAYMMOCTH, KOTJa BHUJ IOTEHIHAIBLHOTO JedeKkTa 9

HpeaynpexIeHUEM yXyZmaer 0e30MacHOCTh pabdOThl TPAHCIIOPTHOTO CPEJCTBA MJIM BbI3BIBAET
HECOOTBETCTBHE 003aTeNbHBIM TPeOOBaHUAM 0E30MaCHOCTH M IKOJIOTHH C
TIPEAYNPEXKACHUEM

OueHp BayKHOE TpaHcriopTHOE cpeacTBO/y3en HepabOTOCIOCOOHO € TOTeped OCHOBHOM 8
GbyHKIHN

Baxnoe TpancriopTHOe cpezncTBO/y3en pPabOTOCIIOCOOHO, HO CHIDKCH YpPOBEHb 7
a¢¢extuBHOCTH. [loTpeOUTETH HEYTOBIETBOPEH

YmepenHoe TpancrioptHOoe cpeacTBo/yzen  paboTocrocoOHO, HO CHCTEMBI 6
koMpopTa/ynodcTtBa  HepaboTocmocoOHBI.  [loTpeOuTens  HCIBITHIBAET
JTICKOM(pOpT

Cnaboe TpancnopTHOE  cpencTBO/y3enm  paborocmocoOHO, HO  cucTema(bl) 5
koMpopTa/yaobcTBa paboTaroT Maso3(hHeKTUBHO. IToTpebutens
HCIIBITBIBAET HEKOTOPOE  HEYJ/IOBJIETBOPEHHUE

Ouens cnaboe OTnenka U IIyMHOCTH U3/IENTNS HE COOTBETCTBYIOT 0)KUIAHUSAM ITOTPEONTEIIS. 4
Jedexr 3amedaeT OOIBIIMHCTBO MOTpeOUTENEH

Hesnauurenbnoe OTnenka/IyMHOCTD M3AETHSI HE COOTBETCTBYIOT ~OXKHIAHHSIM ITOTPEOUTENS. 3
JledekT 3aMedaet cpelHU  TOTpEOUTEH

OueHb He3HAYNTEIHHOE Otaenka/lilyMHOCTh M3/IEJIUSI HE COOTBETCTBYIOT —OXKHJAHHUSIM MTOTPEOUTEIIS. 2
JedexTt 3aMmedaroT npuaArpIMBEIe TOTPEOUTENN

OTCyTCTBYET Her nocnencreus 1




Tabmuma 2

Pexomenayemas mkana 6amioB 3HaunMoctu aedexra S qis FMEA

IPOU3BOJACTBCHHOI'O IMTpONCCCa

ITocnencrBue

Kpurepuii 3Ha4UMOCTH NOCAEACTBUS

Bamn S

OmnacHoe 6e3

HIpeaynpexIeHHs

Mo:xeT HoABEPTHYTh ONACHOCTH NEPCOHAN y CTaHKa MM Ha cOopke. O4eHb
BBICOKHMI PaHI 3HAUMMOCTH, KOTJIa BHJ| IIOTEHIIMAIILHOTO JIe()eKTa yXyAlIaeT
Oe3zomacHOCTh paboThl TPAaHCHOPTHOTO cpelacTBa M (WIM) BBI3BIBACT
HECOOTBETCTBHE 00513aTEIbHBIM TPEOOBAHUAM OE30IACHOCTH M DKOJIOTUH 0e3
IpeayIpexACHUs

10

OmnacHoe C
MPEIYIPExKACHUCM

MosKeT moIBEpTrHYTh OMACHOCTH MEPCOHAN Yy CTaHKa WK Ha cOopke. Becbma
BBICOKUH paHT 3HAYUMOCTH, KOTJIa BUJI MOTCHIIMAIHHOTO Acekra yxXy/amaeT
0e30macHOCTh PabOThl TPAHCHOPTHOTO CpeAcTBA ¥ (WIHM) BBI3BIBACT
HECOOTBETCTBHE OO0A3aTEIFHBIM TPEOOBAHUAM 0€30MTACHOCTH M IKOJIOTHH C
MPEAYNPENKACHHEM

OueHb Ba)KHOE

Bonpmoe HapymieHne MpOM3BOICTBEHHOW JHHUU. MokeT OpakoBaThCs 10
100% mnponykiun. TpaHCIIOPTHOE CpencTBO/y3en HepabOTOCHOCOOHBI C
morepel TiaBHOM pyHKIMH. [loTpeOuTens 0UeHh HEAOBOJICH

Baxknoe

Heb6omnbiioe HapyIICHUE MPOU3BOJICTBEHHO# JIUHUH. Moxer
noTpedoBaThCsl  COPTUPOBKA MNPOMYKIMH, KOIJIAa 4YacTh €€ Opakyercs.
TpaHcropTHOe  CcpeAcTBO  paboOTOCIOCOOHO, HO  C  HOHHXKCHHOMN
3¢ dexTHBHOCTHIO. [ToTpeOuTEh HEYTOBICTBOPECH

YMepenHoe

HeGonpmioe HapyiieHue NPOW3BOACTBEHHON IHMHWU. YacTh TPOAYKIIMU
HE00X0MuMO 3a0pakoBath (0e3 COpTHPOBKH). TpaHCIOPTHOE CPEACTBO/Y3e
paboTOCHOCOOHBI, HO HEKOTOpBIE CHCHTEMBI KoMdopra M ynodcTBa He
paborarot. [TorpeduTens HCHBITHIBAET TUCKOM(OPT

Cnaboe

HeGomnpmoe HapyLICHUE MIPOU3BOICTBEHHOU JINHUU. Moxert
noTpedoBaThCs nepenenka 100% OpOAyKIHMH. TpaHCHOpPTHOE
cpencTBo/y3esl  pabOTOCIIOCOOHBI, HO HEKOTOPBIE CHCTEMBI KOM(OpTa H
ymobctBa paboTaroT ¢ TOHMXKEHHOW 3ddektuBHOCTRIO. [loTpeburens
UCIIBITBIBACT HEKOTOPOE HEYAOBICTBOPEHHUE

QOuens caaboe

Hebomnpuioe HapymieHHe MPOU3BOJACTBCHHON JTMHUH. MOXET moTpedoBaThCs
COPTHPOBKAa M YacTH4HAas Iepenenka npoayknuu. OTAaenka W ITyMHOCTb
W3ETHs HE COOTBETCTBYIOT OXKHIAHUSM NOTPEOUTENS. TOT AeeKT 3amMmedaeT
OOJIBIIMHCTBO MOKyNaTenei

HesnaunTtensHoe

Hebomnpuioe HapyIiieHHe POU3BOJACTBEHHON JIMHUH. MOXeET moTpedoBaThCs
nepefenka YacTH NPOAYKIMM Ha CHeluadbHOM YydacTke. Otaenka u
IIYMHOCTh HE COOTBETCTBYIOT OXHJaHUsIM notpedutens. Jedekr 3ameuaer
CpeIHUHN TOTpebuTENh

OueHp HE3HAYUTEILHOE

HebounbIioe HapylieHHe TPOU3BOACTBEHHON JTUHUHA. MOKET MOTPeOOBaThHCSI
JopaboOTKa YacTH MPOAYKIMM HAa OCHOBHOM TEXHOJOTHYECKON JIMHHH.
OTnenka ¥ MIyMHOCTh HE COOTBETCTBYIOT OXKHMIaHUAM morpedurers. Jedexr
3aMedaeT pa300pPUHBBIA TOTPEOUTEND

OTCcyTCTBYET

Her IIOCJICACTBUA

Tabmuma 3
Pexomenayemas mikana ais BeicTaBieHus O6amia BosHukHoBeHHsI O (FMEA koHCcTpyKImn)

BepositHocTh negdexTa

Bo3moxkHBIC 9aCTOTHI Z[e(bCKTOB

Bamr O

OueHb BEICOKAS: ﬂeq)eKT OYTH Heus0eKeH

Bomnee 1 u3 2
" 1wm33

[y
o

Bricokas: MOBTOpsAIOIINECA ,Z[e(i)eKTBI

Bonee 1 uz 8
" 1m20

YMepeHHast: ciydaiHbIe 1e(eKThI

Bonee 1 uz 80
" 1wus 400
" 1 wu32000

Huskast: oTHOCHTEIIEHO MajIo )Ie(beKTOB

Bonee 1 uz 15000
" 1 wu3 150000

Manas: ,HG(I)CKT MaJIOBEPOATCH

Menee 1 u3 1 500 000

RIN WS~ 01O 00O




Tabnuna 4

Pexomenpyemas mkana jyisi BeicTaBiieHus 6amia Bo3HukHoBeHUs: O (FMEA mporecca)

BepositHOCTE edexTa Bo3MokHBIE YaCTOTEI J%0:91(5 X0 Bamr O
neheKToB Cpk
OueHp BBICOKAS: Ne(EKT MOUYTH Hen30eKeH Bonee 1 u3 2 Memnee 0,33 10
" 1m3 " 0,33 9
Bricoxkas: accoLMUpyeTcs c aHanornuHeiMu| bonee 1 u3 8 Menee 0,51 8
mporieccaMy, KOTOpPBIE YacTO OTKAa3BIBAIOT " 1m320 " 0,67 7
YmepenHas: B o0mmeM accoruupyercs ¢ npeapiaymumu|  bomee 1 u3 80 Memnee 0,83 6
mporieccaMy, Y KOTOPBIX HaOIIOJaUCh CITydaifHbIe " 1m3400 " 1,00 5
JeeKTHl, HO He B OOJIBIIION MPOIOPINT " 1wu32000 1,17 4
Huzkas: otnensHble AedekTol, cBs3aHHbIe ¢ mogo0HsMU| Bomee 1 m3 15000 Memnee 1,33 3
MpoIeccaMu
OdeHp HH3Kas: OTHEIBbHBIE Je(eKThl, cBs3aHHBIE c| Bomee 1 u3 150000 Memnee 1,50 2
MOYTH WACHTUYHBIMH IPOLIECCAMU
Manasi: nedexr manoBepositeH. ledektsl Hukorna ue|Menee 1 u3 1500000 Bonee 1,67 1
CBSI3aHBI C TAaKUMU K€ UICHTHIHBIMH MIPOIleCCaMU
CraTucTHYEeCKUI HHJICKC Cpk onpenensacT IIpaKTUYECKHE BO3MOKHOCTHU

TEXHOJIOTHYECCKOI'O IIpouecca I10 00€CIICYCHHUIO BBITTOJTHEHUS Tp€6OBaHI/II7I YCTaAaHOBJICHHOI'O

JIOIyCKa Ha JTaHHBIM MToKa3arelnpb kayecTa X. MHaekc Cpk BBIYUCIISIOT TI0 (hopmyIie

L SR G0/

rae U, L - BepxHee 1 HIKHEE MPeIesIbHbIE 3HAYEHUSI MOJIS IOy CKa IMoKa3aTes KayecTna X;

X - BI)I60pO‘~IHOC Cp€aAHEC NI OLICHKA IMOJIOKCHUS HCHTPA H&CTpOﬁKH TECXHOJIOTHYCCKOT'O

nporiecca;

0, - OLCHKA CTaHAAPTHOTO OTKJIIOHEHH IpoIecca.

Tab6mumna 5

Pexomenayemas mkana Jis BeicTaBiieHus Oamna ooHapyxenus D (FMEA koHcTpykimn)

ObHapyxeHue Kputepun: mnpaBnonogobHOCTs OOHapyXeHus Ipu mnpoektupyemoMm| bama D

KOHTpOJIE

AbGcomoTHas ITpoekTupyemblii KOHTPOJIb He OOHAPYKUT U (MIIH) HE MOXKET 0OHapykuth| 10

HEOIPeIeIEHHOCTh MOTEHIMAIbHbIC MPUUNHY/MEXaHU3M U MOCIICAYIOIUIA BU edekra, Hin
KOHTPOJIb HE TIPEAYCMOTPEH

Ouenb m0xo0e Ouenp  mIOXHE LIAHCHI ~ OOHApYXEHUS  MOTEHIHAIIBHBIX 9
NpUYMHBI/MEXaHU3Ma M [ocjedyromero  Buma  gedexra  mpu
IIPEAIoIaraéMoM KOHTPOIIE

IInoxoe [Tnoxne mancel oOHapy)KEeHHUs MOTEHIMAJIbHBIX MPUYMHBI/MEXaHU3Ma U 8
MOCJIEAYIOMEro BHUJA AedekTa mpu MpernonaracMoM KOHTPOJIE

Ouens cnaboe OdeHp  OTpaHWYCHHBIE MIAHCHI  OOHAPYXEHHWS  NOTEHIHMATBbHBIX 7
NpUYMHBI/MEXaHU3Ma M [ocjedyromero  Buma  jaedexra  mpu
IIPEAIoIaraéMoM KOHTPOIIE




Crnaboe OrpaHuveHHbIE IAHCHI 0oOHapyXKEHHS MTOTEHIIMATBHBIX 6
[PUYUHBI/MEXaHN3Ma u nocnenymomero Bupa Jedexra mpH
MIpeAIoaraeMoM KOHTpOJIe

YMepeHHOe YMepeHHbIe IIAHCHI OOHapyKeHHS MOTECHIIHATBHBIX 5
NPUYUHBI/MEXaHn3Ma U TOCIeNYIOIETro Buma Jedexra Ipu
MIpeAIoaraeMoM KOHTpOJIe

YMepeHHO xopomiee VYMepeHHO  BBICOKME  LIAHCHI ~ OOHApY)KCHUS  MOTCHIHAJIBHBIX 4
NpUYMHBI/MEXaHW3Ma W IOCIeAyIolero Buaa  jAedekra  IpH
MIPOEKTUPYEMOM KOHTpPOJIE

Xoporee Bricokue maHCh 3

OueHs xoporiee OdeHb BRICOKHE IIAHCHI 2

IToutn HaBepHSIKA [IpoexTupyemsie nefcTBUsA (xoHTpONF) TOYTHM HaBepHska| 1
OOHApyXKMBAfOT  IOTCHIMAJIBHYI0 TNPHYMHY M TOCICAYIOIIUH BHA
nedexra

Tabauua 6
Pexomenyemas nikana Juist BeIcTaBiieHus Oayuia ooHapykenus D (FMEA npomecca)

OO6HapyxeHue Kpurepun: BeposiTHOCTh 00HapykeHus AedekTa mpu KoHTpode npouecca| bamt D
J0 CIIeIYIONEro WIM IOCIEyIOLIero Nporecca Wi J0 TOro, Kak 4acTh
WIM KOMIIOHCHT TOKHHET MECTO H3TOTOBJICHHS W COOMKU

[TouTn HEBO3MOKHO Her wu3BecTHOro  KOHTpOJIL s OOHapykeHus Buaa nedekra B| 10
MIPOM3BOJICTBEHHOM IIpoLiecce

OueHsb mI0X0€ OueHp HU3Kas BEPOSITHOCTh OOHApyKeHUs Buja Jedekra 1eHCTBYIOIMMI 9
METOAaMH1 KOHTPOJIA

ITnoxoe Huskast BeposiTHOCTh OOHapykeHust Bujaa aAedekTa NeHCTBYIOIUMHU 8
METOAaMH1 KOHTPOJIA

Ouens cnaboe OueHb HU3Kas BEPOSITHOCTb ~ OOHapyxeHHust BuJa Jedekra 7
HeﬁCTBymmHMH METOAAMU KOHTPOJIA

Crnaboe Huskas BeposTHOCTh OOHapykeHHs BUAa JedeKTa ACHCTBYIOIIMMU 6
METOAaMH KOHTPOJIA

YMepeHHOe YMepeHHas: BEpOSITHOCTh OOHApyXeHHs1 Buaa AepeKra IeHCTBYIOIIMU 5
METOAaMH KOHTPOJIA

YMepeHHO xopomiee VMepeHHO  BBICOKas  BEPOATHOCTh  OOHApyXeHHs Buaa Aedekra 4
HeﬁCTBymmHMH METOAAMU KOHTPOJIA

Xopouiee BeIcOKkasi BepOSATHOCTH OOHApYKeHUs BHIAa AedeKTa IeHCTBYIOIIHMMH 3

METOJaMH KOHTPOJIS

OueHb Xopoliee O4eHb BBICOKask BEPOSTHOCTD obHapyxeHHs BHIa JedekTa 2
JEeHCTBYIOIMMH METOAAMH KOHTPOJIS

[NouTti HaBepHsKaA JeiicTByrOIIMIA KOHTPOJIb MOYTH HAaBEpPHsSKA OOHAPYKHUT BUI JHedeKTa. 1

I[J'IH HO,HO6HI)IX IMPpOUECCOB U3BECTHBI HAACIKHBIC METOAbI KOHTPOJIA
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