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BBenenue

OlleHKa TOro, HAaCKOJIbKO IIPOlieCC CIOCOOEH YIOBJIETBOPSATh TPeOOBAHMUSM, YCTAaHOBJIEHHBIM B
HOPMAaTHBHBIX JTOKYMEHTax, — TUIIOBasl 3ajaya JUIi MHOTUX MPAaKTUYECKUX MPUIOXKEHUIN, HAaIpUMEp TeX-
HOJIOTMYECKUX MPOLIECCOB, MPOLIECCOB OOCTY>KMBaHUS.

Takue 3agauu UTrparOT BaXHYIO POJb B CUCTEME B3aMMOOTHOILLIEHUM «OCTaBLIMK — MOTPEOUTENb»,
BKJIIOYAsl MPEJKOHTPAKTHBIE OLIEHKM MOTEHILIMAIbHBIX BO3MOXHOCTEH MOCTaBILIMKA YIOBJIETBOPSITH TpeOO-
BaHMSI TOTPeOUTENSI, TUITAaHUPOBAHUE KavyecTBa pa3padaTbiBaeMO MPOAYKLIMHU, a TaKXe OLIEHKY BO3MOX-
HOCTEW TPOILIECCOB B TIEPUOJ TTOCTABKU MPOMYKIIMU, BKIIIOUYAsk UX aTTECTALIMIO.

B cnydasix, Korma Ha BBIXOJE Mpoliecca IMOoKa3aTeab KadyecTBa M3MEPSIOT MO KOJIUYECTBEHHOMY
MPU3HAKy U KOTAa 33Jal0T HauOOoJIblliee W HAaWMEHBbIIIEe NpeNe/bHbIE 3HAYEHUs ITOKas3aTessl KayecTBa
(mpenesibl TIOJISE JOITyCKa), COOTBETCTBUE IIpoliecca YCTAHOBJIEHHBIM TPeOOBAaHUSM MOXKHO M3MEPSITH C
MOMOIIBIO CHELMUANbHBIX TOKa3aTeaeil. DTU TMOoKaszaTeJu ONpenessioT MOoTeHUUalIbHble U (aKTUYecKue
BO3MOXXHOCTH YAOBJIETBOPUTH TPeOOBaHUSI U3TOTOBUTENSI B BUIE TEXHUUYECKOTO JOMYyCKa MPU CTaOMIbHOM
Mpoliecce M mpolecce, CTabMILHOCTh KOTOPOTO HE MOATBEPXIEHA, TPYU TOYHOM M CMEIIEHHOW HAacTpOWKe
npoiiecca.

Oco0y10 posib MokKaszaTesIM BO3MOXKHOCTE! UTpaloT B cCUCTeMax KauecTBa npeanpusituii. CoBpeMeHHbIe
TEXHOJIOTUYECKME TMPOLECChl AOJKHBI 00ecreurBaTh BBICOKYIO OMHOPOAHOCTh KauecTBa MPOAYKIIMU M
HU3KHWE 01 HECOOTBETCTBYIOLIMX AUHULL MPOAYKIIMHY (4acTO He 00Jiee HECKOIbKUX JECITKOB eIUHULL Ha
MWUIMOH u3aenuit). OOIHUM M3 METOJOB OLIEHKW OXWIAeMOro KauyecTBa MPOAYKLMH, MPUEMIEMbIM s
IIMPOKOTO CIIEKTPAa YPOBHEN HECOOTBETCTBUM, SIBJISIETCSI OLIEHKA MOKa3aTee BO3MOXHOCTEH TIPOIIECCOB.

OlLIeHKY OXMIAeMOro KayecTBa Ha OCHOBE MOTEHLMAIbHBIX XapaKTEPUCTUK Ipoliecca ciaenyeT Mmpo-
BOAUTh U TMPU MPOEKTUPOBAHUM MPOAYKIIMU W MpolieccoB. Bo MHOrMX ciaydasix 3TO MO3BOJUT M30eXKaThb
KOHMIMKTa MEXITy TPeOOBAaHUSIMU KOHCTPYKTOPCKUX M TEXHOJOTMYECKUX TOKYMEHTOB U BO3ZMOXXHOCTSIMU
peaJbHbIX TTPOLIECCOB.

Hacrosumuii ctaHgapT He oXBaTbIBaeT BCETO MHOXECTBA MPUMEHSIEMbIX Ha MpPaKTUKe ToKazaTenei
JUUISI OLIEHKUM BO3MOXHOCTE! MPOLIECCOB. YCTaHOBJIEHHbIE B HACTOSILLIEM CTaHAApTe MoKa3zaTread MPUMEHSIOT
HauboJiee 4acTo B MEXAYHAPOJHOM CTaHJApTU3allMM, a TaKXKE B OTEYECTBEHHOW W MEXIYHApOIHOU
MPAKTUKE.
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TOCYITAPCTBEHHBIMM CTAHJAPT POCCHUHUCKONW OEAEPALIUMU

CraTHcTHYECKNE METOABI
ITOKA3ATEJI BO3MOKHOCTE ITPOIIECCOB
OcHoBHbIE METO/IbI pacyeTa

Statistical methods. Process capability characteristics. Basic methods for calculation

Mara sBegenns 2002—07—01

1 Ob6nacTh npuMeHeHUs

HacTrosuii ctaHmapT ycraHaBIMBaeT 001acTh IIpUMEHEHMS TTIoKa3aTeleid BO3MOXKHOCTE! IIPOLIECCOB
(mamee — mokazaTeId BO3MOXKHOCTEI) M1 METOABI MX pacyera.

CTaHaapT NPUMEHSIOT B TeX ClIydyasx, KOTjaa BbIXOJHOM MoKa3aTesb KauecTBa Ipoliecca U3MepSIoT Mo
KOJIMYECTBEHHOMY MPU3HAKY, & UHAWBUIYaJIbHbIE 3HAYEHUS I OTAEIbHBIX €AWHUIL MTPOAYKIIAUN MOIYH-
HSIIOTCS 3aKOHY HOPMAJIBHOTO pacnpenesieHus. IJisi MHOTMX TPakKTAYECKMX TMPWIOXEHWUM JOCTaTOYHO
OJIM30CTH pacripefieieHUs] K HOPMaJIbHOMY.

Iloka3zaTenu BO3MOXHOCTEN UCIOJB3YIOT IS CIECIYIOIINX LIENCH:

- MpPeIKOHTPAKTHbI aHAJIU3 MOTEHLMATbHBIX BO3MOXHOCTEN MOCTaBIIMKA YIOBJIETBOPSAThH TpeOOoBa-
HUS TIOTPEeOUTEIS;

- YCTaHOBJIEHME B KOHTpaKTax (IOTroBopax Ha ITOCTaBKY) TpeOOBaHUII K IIpolieccaM;

- IUIAaHUPOBAHME KauyecTBa pa3padaTbiBaeMOW MPOIYKIIUY;

- MpueMKa MPOoLECCOB HA OCHOBE OMBITHBIX MapTUIA;

- arrectanus MpOoLECCOB;

- TUIAHUPOBAaHUWE TTPUEMOYHOTO KOHTPOJIS;

- TUIAHWUPOBAHUWE HEMPEPHIBHOTO YIIYUYILIEHUS MTPOLIECCOB;

- ayIWUTbl BTOPOW CTOPOHOU U BHYTPEHHUE ayAUTHI MIPOLIECCOB.

Hacrosgmuii crangapt He OrpaHUYMBAET NMPUMEHEHUE WMHBIX IMOKa3aTesleil BO3MOXHOCTEU, Kpome
TPUBEJAEHHBIX, JUISI BHYTPEHHUX LIEJIEW opraHu3anuii. B ciiydae KOHTpaKTHBIX OTHOLLIEHUI BUJ ITOKa3aTesen
BO3MOXXHOCTE U METOJbl UX pacyeTa CJeAyeT COIjlacoBaThb MEXIY 3aMHTEPECOBAHHBIMU CTOPOHAMU WJIA
JlaTh CCHIJIKY Ha HACTOSIIIMKA CTaHAapT.

2 HopmatuBHBIE CCBLIKH

B HacrosieM craHzapTe MCIOJb30BaHbl CChIIKM Ha CIIEAYIOLINE CTaHAAPTHI:

I'OCT P 50779.11—2000 (MCO 3534.2—93) Cratuctuueckre Metonbl. CTaTUCTUYECKOE YIIpaBieH e
KayecTBOM. TepMWHEI M OTpeaeIcHNS

TI'OCT P 50779.42—99 (MCO 8258—91) Craructuueckue metonbl. KoHTposabHbie KapThl Lllyxapra

NCO 5479—971D) Craructiyeckasi MHTepIIpeTalys AaHHBbIX. TecThl, Onpenesione OTKIOHEHUS OT
HOPMAaJILHOTO pacIipeneIeHUs

3 Onpenenenus, 0003HAYEHUS] M COKpaAIEHHS

3.1 B Hacrosem ctangapte npuMmeHsior tepMuHbl 1o FTOCT P 50779.11.
3.2 B HacTosIIeM cTaHAapTe IPUMEHSIOT CJIeIyIolue 0003HAYeHUsI M COKpaIleHUSI:

X-KapTa — KOHTPOJIbHAS KapTa CpeIHUX;
X-KapTa — KOHTPOJIbHAs KapTa MHIWBUIYATbHBIX 3HAYEHWIA;

1) Cranpaprsl UCO — Bo BHUMKM Toccranmapra Poccuu.

W3nanue odunmanbHoe
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R-kapra — KOoHTpoOIBHASI KapTa pa3MaxoB;
MR-kapra — KOHTpOJIbHASI KapTa CKOJB3SIIUX Pa3MaxoB;
S-KapTa — KOHTpOJIbHAsI KapTa BEIOOPOYHBIX CTAHIAPTHBIX OTKJIOHEHUIA;
G — COOCTBEHHAs1 U3MEHYMBOCTD IPOLIECCA;

O 7 — IIOJIHas1 UBMEHYUBOCTD IIPOLIECCA;

(A)' I BI)IGOI)O‘IHOG CTaHAAPTHOC OTKJIOHCHUCEC ITPOIICCCa, CTaOMIIBHOCTh KOTOPOI'O yCTaHOBJIC-

Ha (ToYeyHas OLEHKa IS G );
GT— BbIOOPOUHOE CTaHAAPTHOE OTKJIOHEHUWE OObEeIUHEHHOW BBIOOPKHU (TOYEYHAsl OLlEHKA
IS Gp);
E — CpeoHuI pa3Max BbIOOPOK M3 Tpoliecca Un CPEAHUIN CKONb3SIIUN pa3Max;

S — cpenHee BHIOOPOYHOE CTAHAAPTHOE OTKJIOHEHME BHIOOPOK M3 NPOLIECCa;
dy 1 ¢4 — KO>(POULIMEHTEI U pacyera G 7 Ha ocHOBE R 1 § COOTBETCTBEHHO;

n — 00bEM OTAEJIbHBIX BHIOOPOK M3 Mpoliecca;

m — YUCJIO BBIOOPOK M3 Mpoliecca;

N — o01mii 00beM JaHHBIX BO BCEX BBIOOPKAX, T. €. B 00beAMHEHHOM BHIOOPKE (U151 BELIOOPOK
paBHOrO oobema N = mn);

X; — VUHIVBMIYyaJIbHbIC 3HAUEHUS MOKa3aTess KadecTBa npoaykuuu, i = 1, ..., N;

X — cpenHee apudMeTHIECKOE BCeX 3HAUEHMIA (ajiee — cpeiHee) B 00heIMHEHHOM BBIOOP-
Ke (B TOM umcie Ijis1 BhIOOPOK 00beMa, paBHOIO OJHOM €OWHUIIEC IPOXYKIIWM) WIA
cpemHee CPemHUX OTHEBHBIX BEIOOPOK;

USL — HauGogbliiee mpeaeabHOe 3HaYeHMe TT0Ka3aTesl KauecTBa;

LSL — HauMeHbllIee IpenebHOe 3HaueHNe MoKa3aTesIs KauyecTBa;

_k — nokazarenb HACTPOEHHOCTH IIPOLIECCA HA LIEJIEBOE 3HAYECHUE;

X; — cpenHee apudmerrieckoe j-it BEIGOPKU M3 MpoLiecca;

C, — MHIEKC BOCIPOM3BOAMMOCTH MPOLECCa, OLECHNBAIOLINI BO3MOXHOCTHU YIOBJICTBOPSITH
TEXHUYECKUI TOMycK 0e3 yueTa MoJIOXKEeHUs CPEIHEro 3HaAUYeHUsT U TPUMEHSIEMBbIiA 1151
CTaOWIBHBIX MO Pa3dpocy MpOLEeCCOoB;

Cpk — MHIEKC BOCTIPOM3BOAMMOCTH MpOLIECCa, OLEHNBAIOLIMI BO3MOXHOCTH YIOBJICTBOPSITh
TEXHUIECKUI MOIMYCK C y4eTOM (PaKTUIECKOTO ITOJIOKEHMS CPEeTHEro 3HAYeHUs W
MIPUMEHSEMBIN UISI CTAOMIBHBIX U IO pa3dpoCy M MO HACTPOIKE MPOIIECCOB;

P, — MHIIEKC MPUTOIHOCTH MPOLIECCa YIOBICTBOPSITH TEXHUYECKHMIT JOIYCK 63 yueTa Moo-
JKEHUS CpeIHET0 3HAUSHUS, IIPUMEHSIEMBIH IS IIPOLIeCCOB, CTAOMIBHOCTh KOTOPHIX 10
pa30pocy He MOATBEPKACHA;

P} — MHIEKC NPUTOAHOCTH MPOLIECCa YIOBICTBOPSITh TEXHUYECKUIA IOMYCK C YIETOM MOJI0-
JKEHUsI CpEAHEro 3Ha4eHUsl, MPUMEHSIeMbIH 7151 MPOLIeCCOB, CTAOUIBHOCTb KOTOPBIX TTO
pa3dpocy He MOATBEPXKIEHA;

CR — k03 GUIIMEeHT BOCIIPOU3BOIMMOCTH MpOLIEcca, CTAOMIBHOCTh KOTOPOTO MOATBEPKAEHA;

PR — xo3ddUIIMEeHT MPUTOJHOCTH Tpoliecca, CTabWIbHOCTh KOTOPOI'O HE MOATBEPXKIEHA;

pPpM — YKCJIO HECOOTBETCTBYIOIIMX €NMHUI] HA MWIJIMOH €IMHUI MPOAYKIIWH;

UCL — BepxHs1s1 KOHTpOJIbHASI TPpaHUIIA HA KOHTPOJILHOI KapTe;

LCL — HIXHSIs1 KOHTPOJIbHAs TpaHMIIa Ha KOHTPOJIBHOI KapTe;

KK — xoHTpoOJIbHAS KapTa.

4 OcHOBHbBIE NOJOXKEHNUS

4.1 Tlokaszarenyu BO3MOXHOCTEH XapaKTEepU3yIOT MOTEHILMAJbHbie U (PAKTUUYECKHE BO3MOXHOCTU
Mpoliecca yIOBJIECTBOPSITh YCTAHOBJICHHBIM TEXHUYECKHUM JAOMYCKaM IS 3HAYEHUI BBIXOJHOTO IMOKAa3aTess
KayecTBa, U3MEPSEMOro Mo KOJIMYECTBEHHOMY MPU3HAKY.

4.2 Jlng npruMeHeHUs MoKa3aTeseil BO3MOXHOCTe!, YCTAHOBJIEHHBIX B HACTOSIIEM CTaHIAPTE, JOJIK-
HBI OBITH BBHITIOJTHEHBI CJIEIYIOIINAE YCIIOBUS:

- VMHIMBUAyaJibHbIE 3HAUCHUS ToKasaTejiel KauyecTBa OTIEAbHBIX E€IWHUIL TPOAYKIUM AOJIKHBI
MOJUYMHSITBECSI HOPMAJIbHOMY 3aKOHY pacrpeaesieHus: uiau onuzkomy K Hemy (MMCO 5479);
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- OpeaBapUTEIbHO IOJKHA OBITh MTPOBeJeHA OlleHKa cTadbuibHoCcTH Mpolecca o 'OCT P 50779.42;

- M3MEHUYMBOCTb PE3YyJbTaTOB M3MEPEHUI, OOYC/IOBJICHHAS W3MEPUTEIbHON CUCTEMO, a He TOJIbKO
MOrPELIHOCTBIO U3MEPUTEILHBIX TTPUOOPOB, AOKHA ObITH Majia IO CPABHEHMIO C TEXHUYECKUM JOITycKoM [1].

I[Ipumevanus

1 06CJIY)I(I/IBaIOH.[I/Iﬁ NEpCOHAI JOJIKEH SAICHO ITOHMMATh MOBEACHUE ITpoLEcCa U €ro USMCHYMBOCTb, BOBHUKAIO-
1IYyI0 Mo BJIUAHUEM OOBIYHBIX U OCOOBIX NpUYMH.

2 B Hay‘{HO—TCXHquCKOﬁ JINTEPATYPE MHOTrAa BMECTO TCpMHWHA «M3MECHYMNBOCTL» IIPUMCHAIOT SKBUBAJICHTHBIN
TEPMUH «BapI/IaGGHI)HOCTI)».

4.3 Ilokaszatenu, NMpUMEHsEMble IS OLIEHKM BO3MOXHOCTEH CTaOWJIBHOrO IMpoliecca, Ha3blBalOT
MHIeKcamu Bocrponssoanmocty npouecca C, u Cy.

Ilokazatenu, mMpuMeHsieMble IS OLIEHKM BO3MOXHOCTE! MpOLIeCCOB, CTAOMJIBHOCTb KOTOPBIX HeE
TOATBEPXKICHA, HA3bIBAIOT MHICKCAMHU MPUTOAHOCTH mpouecca P, u Py

4.4 TloteHUMATbHbIE BOBMOXHOCTH MTPOLIECCOB B MPEATIOJOKEHUM, YTO CPeTHEE MPpolLiecca HACTPOSHO
WIN MOXET OBITh HACTPOEHO Ha LIEHTP II0JIsSI JOMyCcKa, OLIEHMBAIOT C MOMOIIBIO NHIEKCOB Cp u (11n) Pp.

Ecau cpemnee mpoliecca OTIMIHO WA MOXET OBITh OTJIMYHO OT LIEHTPA TOJISI AOITyCKa, TO JOTTOTHM-
TeJIbHO IUISI aHajIi3a MPOLIECCOB ClIeAyeT IIPUMEHSITh MHIEKCHI Cpk U (1In) Ppk.

4.5 Hu ogmH MHIEKC B OTIEILHOCTH HE MPHMMEHMM KO BCEM IMpolleccaM M HM OIWH KOHKPETHBIN
TIPOLIECC HEeJIb3s TIOJIHOCTBIO OINMMCAaTh OMHUM WHIEKCOM.

4.6 BoeiBompl, clelaHHblE Ha OCHOBAaHWMM pPAacyeTOB WMHIEKCOB (TIPUIOXKEHHWE A), TOKHBI OBITH
COIJIACOBaHbI C pe3yJbTaTaMU APYTUX UCCIACAOBAHUN U aHAIU30M CTaOWJIbHOCTU MPOLIECCOB C UCIIONb30-
BaHMeM KOHTposibHbIX KapT Illyxapta mo TOCT P 50779.42.

4.7 WHaekchl BOCIPOM3BOAMMOCTH CTAOMJIBHBIX MPOLIECCOB IMO3BOJISIIOT CHENaTh OLIEHKY W (MJIH)
MPOTHO3 YPOBHSI HECOOTBETCTBUI MPOAYKIIMM HA BBIXOJE Mpolecca.

CBs3b MEXIY OXUAAEMbIMU YPOBHSIMU HECOOTBETCTBUI B MPOAYKLUMM U 3HAYEHUSIMU WHIEKCOB
BOCIIPOM3BOAMMOCTU MPOLIECCOB B MPEANOJOXKEHUM HOPMAJILHOTO pacipeneieHus UHAWBUAYaTIbHbIX 3Ha-
YeHMI moKasaTesieil KayecTBa OTAEIbHbIX SIMHUILL MPOAYKIIMY YCTAaHOBJEHA B MpujioxeHuu b.

4.8 IlokazaTenn BO3MOXHOCTE IPOLECCOB IMPUMEHSIOT JUIsI BHYTPEHHUX lieJield OpraHu3aliuu,
HampaBJIeHHBIX Ha YIy4YllleHNe KayecTBa, a TAKKe B KOHTPAKTHBIX CUTYallWsIX.

Ilpn mpuMeHeHUM TOKa3aTesieil BO3MOXKHOCTEH IPOILIECCOB B KOHTPAKTHBIX CHUTYallUSIX CIEmyeT
HCTIONIB30BaTh TPeOOBAHMS K HUM TIOTPEOUTENISI, €CJIM OHU YCTAHOBJICHBI.

ITpn mpuMeHEeHNM TTOKa3aTeeil BO3BMOXHOCTEHM MPOIIECCOB IS TIOCTOSTHHOTO YIYYIIeHUsT KauyecTBa
clemyeT yCTaHABIMBATH IIeJIeBbIe 3HAUEHMS ITOKasaTeJeil M CHIDKATh M3MEHYMBOCTH IIpoliecca ITyTeM
CHUXKEHUS BIMSIHUS OCOOBIX M OOBIYHBIX MpUYMH (TipuiioxeHust b u B).

5 Ouenka cTaOMJIBLHOCTH NPOIECCA

5.1 CTtabMIBHOCTD IIPOLIECCOB CJIEAYET OLIEHUBATh HA OCHOBE BHIOOPOK C MCIIOJIb30BAaHMEM KOHTPOJIb-
Hbix Kapt Llyxapra mo T'OCT P 50779.42.

5.2 B Tex ciyyasix, Korga o0beM OTAENIbHOI BHIOOPKM M3 IIpoliecca He MOXKET OBITh OOJIbIIIE OTHONI
EIMHUIIBI TIPOMYKIIMH, CIIEAYeT MCITOIb30BaTh ISl OLIEHKN CTaOMILHOCTY KOHTPOJIbHEIE KapThl MHANBUIY -
aJIbHBIX 3HAYEHUI 1 CKOJB3SIIMX padMaxoB (X- u MR-kaprtsl).

5.3 B rex cinyyasx, Korma o0ObeM OTAEIbHOWM BBIOOPDKM U3 TPOLECCA MOXKET ObITh OOJbILE OTHOM
€IMHULbI NPOAYKUMM, MOXHO MCIIOJIb30BaTh JIMOO KOHTPOJILHBIE KAapThl CPEOHMX M pasMaxoB (X- u
R-kaptsl), 1160 KOHTPOJIbHbIE KAPThI CPEAHUX U BHIOOPOUHBIX CTAHAAPTHBIX OTKIOHEHMI (X~ 1 S-KapThl).
Hcnonb3oBanue X- u S-KapT ClAeAyeT CYUTATh IIPEANIOYTUTETbHBIM.

5.4 Pe3ynbTaTOM OLIEHKHM CTAOMJIBHOCTH (B TOM UYMCJIe TIOCJIE IeMCTBUI, HAIIpaBJIEHHBIX HA YCTpaHe-
HUE BIUSHUS OCOOBIX MPUYMH) JOKHO OBITh OJHO M3 CIEIYIOIIMX COCTOSIHUI mpolecca (pUCYHOK 1):

- cTabWiIeH U IO pa3dpocy U IO MOJOXKEHHUIO CpeaHero apudMeTuIecKoro (cocrosiHue A);

- cTabuieH Mo pa3dpocy, HO HecTaOWIeH MO MOJIOKEHUIO CpelaHero apucMeTHUyecKoro (Cocrosi-
Hue b);

- HecTabuJieH mo pa3opocy (coctosiHue B).

CocrosiHMe A XapaKTepHU3yeTCs OTCYTCTBUEM MNPU3HAKOB OCOOBIX MPUYMH Kak Ha MR-, R- wmm
S-kapTte, Tak M Ha X- WK X-KapTe COOTBETCTBEHHO.

Cocrosnue b XapakTepusyeTcss OTCYTCTBUEM MPU3HAKOB OCOOBIX MPUYUH COOTBETCTBEHHO Ha MR-,
R- wm S-xapte, HO U HATMUKMEM TaKWX MPU3HAKOB Ha X- WIM X-KapTe.
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PacnpeneneHue
0b6begnHeHHON BbIGOPKN

PacnpeneneHue
BblGOpkM Ne 5

PacnpegeneHue
Bbl6opky Ne 4 Mpouecc B cocTosiHMM A
(cTabunbHOCTbL 1 No pasbpocy
Pacnpenenexue 1 MO NONOXEHUIO CPEAHErO
BblGOpkM Ne 3 apudmMeTU4ecKoro)
Pacnpegenexue
BblGOpkK Ne 2
Pacnpegenenne
Bbl6opky Ne 1
Pacnpegenenue

06beAUHEHHOMN BbIGOPKU

PacnpegeneHue
BblGOpkM Ne 5

PacnpeneneHue
BblOOpKM Ne 4

Pacnpegenexve Mpouecc B cocTosiHuM b
BblGopkM Ne 3 (cTabunbHOCTL TONbKO No pasbpocy)
PacnpeneneHnue

BblGopky Ne 2

PacnpegeneHue
BblGopkM Ne 1

PacnpegeneHue
06beaMHEHHON BbIGOPKU

PacnpepeneHue
Bbl6opkM Ne 5

PacnpegeneHue
BblGopkM Ne 4

PacnpeneneHue
BblGopku Ne 3

Mpouecc B cocTosHuM B
(cTabunbHOCTL HEe NOATBEPXKAEHA)

PacnpegeneHnune
BblGopky Ne 2

PacnpeneneHnue
BblGopkM Ne 1

Pucynok 1| — I'padpuueckas wimocTpauusi THIMYHBIX COCTOSIHUI Mpouecca

Cocrosinue B xapakTepusyeTcss HUIMYMEM MTPU3HAKOB OCOOBIX MPUYMH COOTBETCTBEHHO HAa MR-, R-
W S-kapre.

IIlpuMevaHus

1 Tlpu HectaOuiapHOCTM mpouecca Mo pa3dpocy (1o pesynbratam aHaiuza MR-, R- wnu S-xapT) Henbss
OIIEHMBATb CTaOWJIBHOCTL CPEeHeTro Tpoliecca o X- win X-KapTaMm.

2 CJ'Ie)IYET OPOABIATH OCTOPOXKHOCTL NPU aHAJIM3€ U MHTECPpHNPETallMM MHACKCOB P D u P vk IIJI1 HECTaOMJIbHBIX
IpoLECCOB.

4
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5.5 Crenyer IOCTOSHHO TIPeANIPMHUMATh HEOOXOIMMbBIE MEphI, HalpapJIeHHbIE Ha JIOCTYKCHHUE U
COXpaHEeHHUe CTAOMJIBHOCTH XapaKTEPUCTHK IIpoLiecca.

6 OneHka coOCTBEHHO# M MOJHOH M3MEHYMBOCTH Mpolecca

6.1 CoOCTBEHHYIO M TIONHYIO M3MEHUYMBOCTH (BapuabeIbHOCTh) IpOLIEcca CIIEAYeT OLEHWBATH IO
JMAHHBIM, KOTOPBIe OBLIN MCITOJIB30BAHBI TS TIOCTPOSHMS KOHTPOILHBIX KapT Lllyxapra.

6.2 CoOcTBeHHass MI3MEHYMBOCTD NPOLIECCA G

6.2.1 CobOcTBeHHAsT K3BMEHYMBOCTD IPOLIECCA 3ABMCHT OT BIMSTHUS TOJBKO OOBIYHBIX (OOIIMX) TPUYNH
BapUaLyi.

6.2.2 CoOOCTBEHHYIO M3MEHYMBOCTL IPOLIECCA CIIEAYET OMPENENATh IS CTaOMJILHBIX IO pasdpocy
Mpo1eccoB B cocTossHusx A u b o 5.4.

6.2.3 CoOGCTBeHHYIO M3MEHYMBOCTh CTAOMILHOIO 110 pa3opocy Ipoliecca CiieAyeT OIeHUBATh BHIOO-
POYHBIM CTAHIAPTHBIM OTKJIOHEHHEM Gj, [0 OAHOMY M3 CIIE[YIOLIUX CIIOCOGOB B 3aBUCHMMOCTH OT BHJA
koHTposbHOI KapThl Lllyxapta mo T'OCT P 50779.42:

- 1ipu ucnonb3oBaHuu X- 1 MR-kxapr Illyxapra

ey

r1e R — cpeiHee 3HAUYCHME CKOJIB3SIIINX PA3MaXoB;
dy — K03 (ULINEHT, 3HAYEHUSI KOTOPOrO 3aBUCAT OT YMCJIA /1 TOYEK, MCIIOJIB30BAHHBIX [UIS pacyera
CKOJB341IuXx pa3mMaxoB B MR-kapre;
- TIpu ucrofb3oBaHuU X- u R-kapr Illyxapra

A R 2
6= 4 @)

roe R — cpenHee 3HaYeHUE pa3MaxOB OTIEIbHBIX BEIOOPOK;
dy, — K03 PUUUEHT, 3HAYEHUSI KOTOPOIO 3aBUCAT OT 00beMa /1 OTAENILHBIX BEIOOPOK B R-Kkapre;
- TIpu ucnonbk3oBaHuu X- 1 S-kapt Ilyxapra

3)

Slal

6-1=

b

rae S — cpelHee 3HAUEHMe CTAHAAPTHBIX OTKJIOHEHUIl OTAENbHBIX BEIGOPOK;
¢4 — K03(h(ULMEHT, 3HAYeHNSI KOTOPOTO 3aBUCAT OT 00bEMa /1 OTHEIbHBIX BBIOOPOK B S-KapTe.
3HayeHud KoaOPUIUEHTOB d) U ¢4 IPUBENEHBI B TabauLe 1.

Taonuma 1 — 3HayeHNa KO3DOULUMEHTOB [IJIsI pacyeTa OLIEHOK CTAaHIAPTHOTO OTKJIOHEHMS

n d2 (,'4 n d2 (,'4
2 1,128 0,7979 14 3,407 0,9810
3 1,693 0,8862 15 3,472 0,9823
4 2,059 0,9213 16 3,532 0,9835
5 2,326 0,9400 17 3,588 0,9845
6 2,534 0,9515 18 3,640 0,9854
7 2,704 0,9594 19 3,689 0,9862
8 2,847 0,9650 20 3,735 0,9869
9 2,970 0,9693 21 3,778 0,9876
10 3,078 0,9727 22 3,819 0,9882
11 3,173 0,9754 23 3,858 0,9887
12 3,258 0,9776 24 3,895 0,9892
13 3,336 0,9794 25 3,931 0,9896

IIlpumevyaHus

1 3Ha4eHMS 1 COOTBETCTBYIOT OOBEMY OTIEIBHEIX BRIOOPOK It R- 1 S-KapT mim 00beMy TaHHBIX IIPU pacyeTe

cKoIb3g1IMX pa3MaxoB B MR-kapre.
2 Ucrounuk [2]—[4].
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6.3 Ilo/mas M3MEHYMBOCTb NPOLIECCA G 1

6.3.1 INonHast M3MEHYMBOCTH IIPOIECCa 3aBHCHUT OT BIMSIHUSI KaK CIOyJalHBIX (OOBIMHBIX), TaK U
HecJIyJyaiiHbIX (OCOOBIX) MPUYMH Bapyaluii.

6.3.2 IloiHyi0 U3MEHYMBOCTH IpoIlecca CIEeAYeT OMPENeNIsATh ISl IPOIIECCOB B COCTOSTHUSIX b n
B no 5.4.

6.3.3 TlonHy0 U3MEHYMBOCTH TpoIlecca CIIEAyeT OLIEHUBATh BLIOOPOYHBIM CTAHAAPTHBIM OTKIIOHE-

HUEM G 7 110 hopMyJie
N - “4)
N 1 =
“F=\A71§®—Xf’
i=

rone N — cyMMapHBIM 00beM JaHHBIX BO BCEX 7 BBHIOOpPKAx oO0beMma n Kaxnas (B 00beAUHEHHOI BHEIOOPKE
N = mn);
X; — PEe3yJIbTaT U3MEPEHNUI MoKa3aTeleil KayecTBa OTAEJIbHBIX €IUHUL TpoayKumu, i = 1, ..., N;

X — cpenHee apudMeTHIECKOE BCeX 3HAUYCHUI B OOBEAMHEHHOM BHIOOPKE

N 3)
1
= 2%

1

S|

7 Pacyer nmoka3sateJsieii BO3MOXKHOCTEi MPOLECCOB

7.1 KoMOMHAIMI0O WHIEKCOB BO3MOXKHOCTEHN ITPOIIECCOB BEIOMPAIOT B 3aBUCMMOCTH OT pe3ysbTara
OIIEHKM CTaOMJILHOCTH TIpollecca (TIpWIokeHne A).

7.2 Ecnu peneBoe 3HaueHWe Tnapamerpa He ykazaHo, 1o 3HaweHust C,, Cy, P, m Py ciepyer
pPACCUYUTHIBATD MO (PopMyJaM:

¢ _USL—LSL. )
4 60, ’
c _mi (USL—=X X —LsI]. Q)
e T
p _ USL—LSL ®)
P 66
p i (USL—X X —LSL ©)
pk = 36, 36, |

rne USL n LSL — cooTBeTCTBEHHO HamOOJbllIee M HAaMMEHbIIIee IIpeae/bHbIe 3HAUeHMs IOKa3aTesIsd Kade-
cTBa (Ipenesibl IMOJIST JOITyCKa).
7.3 B HEKOTOpBIX ClIyyasix MO YCMOTPEHMIO IOJIb30BATEsl HACTOSIIEro CTaHIapTa WM Mo TpeboBa-
HUIO TIOTpeOUTENs MOTYT OBbITh MPUMEHEHbl MHbIE MOKa3aTeJM BO3MOXHOCTEH mMmpoliecca, Halpumep
KO3(p(pUIIMEHT BOCIPOMU3BOIMMOCTU CTAOMIBLHOIO Mpoliecca

CR = ?[ (10)
P
1 K03¢pGULMEHT IPUTOTHOCTH Mpoliecca, CTaOMIBHOCTbL KOTOPOTO He ITOATBEpKICHA
_ 1 (11)
PR= 4.

/4

7.4 B psge ciyyaeB MOXET ObITh YCTAaHOBJIEH TOJLKO OOVH Mpenesl IOJIs AOIyCKa: JIMOO HAaMOOJIbIIee
npeneabHoe 3HaveHume USL, mubo HauMeHbllee IpeaeabHoe 3HadeHne LSL moka3aresss KayecTBa.

Torma misg OLEHKM BO3MOXHOCTEM IIpolecca IMPUMEHSIOT TOJBKO MHIEKCHI Cpk 17 Ppk, KOTOpBIE
PACCUYUTHIBAIOT TI0 CIIEMYIOIINM (hOpMYJIaM:

- JUIsl CTaOWJIBHOTO TIpoliecca B COCTOSIHUM A, ecly 3aJaHO HauOoJiblliee MpeaebHOe 3HaueHUe
nokasarens kadectBa USL, To

6
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USL — X (12)

Cok = 36,

D

eCc/Ii 3aJlaHO HauMeHblliee MpeaebHOe 3HaUeHUe MmokKa3aress KadectBa LSL, To

X — LSL (13)

Cpk = 378] N
- 151 HecTabMIIbHOTO TIpoliecca B cocTosiHusIX b u B, eciv 3agaHo HanboJbliiee Mpeae/ibHOe 3HaUeHUe

nokasarens kadectBa USL, To

USL — X (14)

Ppk 3or

D

€CJIN 3aJaHO HAMMCHbBIIEEC TTPCACIbHOC 3HAYCHHNE T10Ka3aTeJad KadyeCTBa LSL, TO
X — LSL (15)

Fpic = 36,

p

7.5 B cnyyasix, Korga ofHO M3 TMpeaebHbIX 3HAUeHUI CYIleCTBYeT B BUJE €CTeCTBEHHOIO (pusuyec-
KOTO TMpejesa 3HaYeHUH KOHTPOJIMPYEMOTO MpU3HaKa, OObIYHO YCTaHABIMBAIOT TOJbKO OJHO MpeaebHOe
3HaYeHue (HanOoJbllee WIM HauMEHBIIIEe).

Torma mist oLIeHKM BO3MOXKHOCTEH IIpolecca IIPUMEHSIOT TOJIbKO MHAEKCHI Cpk u Ppk no dopmyiam
(12) — (15) coOTBETCTBEHHO.

IMpumeyanue — [IpumepaMu MOTYT CIYXUThb CleAylOllMe TpeOOBaHUS: OMEHME TOplia — He 0oJjiee 5 MKM
(busnueckuit mpenen paBeH 0 MKM); KOHIIEHTpaLMsl HeXeJlaTeJlbHOro BelecTBa — He Oosee 0,1 % (dbuszuueckuit
npenen 0 %); KOHIIEHTpAIUs XeJIaTeJIbHOTO KOMIIOHeHTa — He MeHee 99,5 % (dbusuueckmii ipenen 100 %).

7.6 Ecnu nHIuBMAyalbHbIE 3HAYEHUS (PE3YJIbTAThl M3MEPEHMS OTAEIbHBIX EIUHUL] IIPOAYKLIAN) IS
ciiyqaeB 7.4 m 7.5 TOOYMHSIOTCST HOPMaJbHOMY paclipefeeHrIo, To Io tadmuue b.1 mis crabmibHOTO
MpolLecca MOXHO OLIEHWUTb OXUAAeMbIii YPOBEHb HECOOTBETCTBUI. 3JHaAUeHUE OXMAAeMOro YPOBHS HECO-
OTBETCTBUII B 9TOM CJyyae PaBHO TMOJOBMHE 3HayeHMWs1 (B MPOLEHTAaX HECOOTBETCTBYIOIIMX €IMHUIL
MPOIYKLIMU WA ppm), YKa3aHHOIO B TaOuulie M1 moaydeHHOro no ¢opmyie (12) unu (13) 3HaueHUs Cpk.

7.7 Ilpumep nipuBeneH B npuinoxeHuu I.
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MMPUITOXEHUE A

Bei6paThk Bra KK
LWyxapTa
R-,X-S-,

X-
X - MR - KapThbl

(obs13aTebHOE)

biok-cxeMa oneHMBaHUS NMOKa3aTejeid BO3MOXKHOCTE npouecca

\i

Moctpouts KK YeTpanuTe
- ocobble
LyxapTa
NPUYMHBI

crabunen?
cocTosiHue A

Mpouecc

MoxHo nu
yCTpaHUTb
BMUSIHUE OCO-

CoctosiHne
b nnn B?

Paccuurats
G j4epes
R S
MpumeHsinu nu a, nin CA
o 2 4
Y
Paccuutatb
~ _R
=7
1 d,
\J \J
Ja PaccunTatb PaccunTatb
MpumMeHsanu
! - S - kapTy?,
Paccuutarts
8[2 i
Cy
Ons X - MR - kapTbl
& =R
GI = d2
\i y * Y y
PaccuuTatb
Paccuurtatb Cp Paccuntatb
CyuncC PP
k p " pk
PP Pp n Ppk
\J \ \J \ \J
MoTeHumnanbHble BO3MOXHOCTH MoTeHuManbHble BO3MOXHOCTU
npoLiecca oueHuTs no Cp, npotiecca oueHuTs o C,
dakTuyeckme BO3MOXHOCTU
Bo3MOoXHOCTM npoLecca ¢ y4eToM
(haKTUYECKON HaCTPOMKN OLLEHUTb Mo Cpk

MoanepxuBaTtb Npolecc
B cTabUNbHOM COCTOSIHUM

cpegHero

'

npolecca oLueHUTb No Pp 7] Ppk

MpUHATL Mepbl, HaNpaBneHHble Ha
obecneyeHune ctabunbHOCTH

OueHuTb BO3

npouecca no Pp 7] Ppk
MpYHATL MepbIl, HAaNPaBneHHble
Ha obecneyeHne
cTabUnbLHOCTY pa3MaxoB

MOXHOCTU

Pucynoxk A.1

|
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IMPUITOXEHUWE b
(cripaBoYHOE)

Cssa3b moka3zarelieii BO3MOKHOCTEH CTa0MIbHBIX nponeccoB € 02KUJIAEMbIM YPOBHEM HECOOTBETCTBHUIA

Bb.1 Ta6nuua b.1 ycraHaBiauBaeT CBsA3b MHICKCOB BO3MOXHOCTEM Cp u Cpk CTaOMJIBHBIX ITPOLIECCOB C OXXKMIaeMbIM
YPOBHEM HECOOTBETCTBUII MPOMYKIMU HA BBIXOAE TEXHOJOTMYECKOIo Mpolecca Mpu MPeArnoSoXeHUM HOPMaJIbHOTO
pacripenesieHHS.

Bb.2 Ta6bmuma b.1 comepXuT rpaHUYHBIC 3HAYCHUSI YPOBHEM HECOOTBETCTBUM MPOMYKIIUY CTAOMIBLHBIX IIPOLIeC-
COB, JIJIs1 KOTOPBIX Cp u Cpk MPUHUMAIOT 3HAYCHUsI, YKa3aHHBIE B JIEBOM CTOJIOIE TaOMUIIBI. B Kaxkmoit KieTKe TabInIIbL:

- JUI 3HAYeHU I MHIEKCa Cp, YKa3aHHBIX B JIEBOM CTOJIOLIE TaOIULIbI, TPUBEACHBI MUHUMAJIBHO BO3MOXKHbIE JJTSI
JTAaHHOTO Mpoliecca 3HAYEHUST OXKUAAEMOTO YPOBHSI HECOOTBETCTBUIA, KOTOPBIE MOTYT OBITh TOCTUTHYTHI TP HAaCTPOKeE
Ha LEHTp MOJIsl AOIYyCKa;

- JUIA 3HaYeHWI WHAeKca Cpk, YKa3aHHBIX B JICBOM CTOJIOIE TaOIMIIbI, TPUBEIECHBI MaKCUMaIbHBIC ISl TAaHHOTO
Tpoliecca 3HaAUYCHMS OKUIaeMOT0 YPOBHSI HECOOTBETCTBUIA, €CJIM HACTPOIKa Tporiecca OyaeT ocTaBaThesl 6¢3 M3MEHe-
HMUSI.

Bb.3 Ilo u3BeCTHBIM 3HAYECHUSIM Cp u Cpk, WCITOJNIB3ysI Tabmuiy Bb.1, MOXHO oIpenenTh MHTEpBajl, B KOTOPOM
HaXOJUTCSl OXWJaeMblii ypoBeHb HecooTBeTcTBMi. [lo 3Hauenuio C bk M3 TAOMMLBI ONpEIENSIIOT MaKCHUMAIbHO
BO3MOXXHOE 3HAY€HUE OXUIAEMOrO YPOBHSI HECOOTBETCTBUIA, MO 3HAUEHUIO Cp — MUHUMAaJIbHO BO3MOXHOE.

ITpumep — Ilpu oLieHKe BO3MOXHOCTEM Ipoliecca MOoTyYeHbl CIIEAYoLIe 3HAYEHUS] UHIEKCOB: Cp =0,81u Cpk =
= (,69. B aToM ciiyuae oxugaeMblii ypoBeHb HecooTBeTcTBUIt OT 1,5 % mo 3,8 %.

b.4 BcnencrtBue MCNonb30BaHUSI BHIOOPOUYHBIX OLIEHOK JIJISI TIOJyYEHMSI Cp u Cpk U OTPAaHUYEHHOCTU 0OBEMOB
HaOIIOAeHYS TIPUBEICHHBIC B TaOJIMIIE 3HAUCHMS OXXKUIAEMbBIX YPOBHEH HECOOTBETCTBHMI MOTYT 3aMETHO OTJIMYATHCS OT
(hakTyecku HaOMOIAEMBIX YPOBHEH HECOOTBETCTBMIl AEHCTBYIOLIMX MpoueccoB. [1oaTOMy 3HaYeHUE OXMAAEMbIX
YPOBHEN HECOOTBETCTBUII MCIONB3YIOT TOJIbKO JUIS MpeaBapUTEIbHbBIX OLIEHOK KayecTBa MPOLECCOB U MOHUTOPMHIA
YIYYLICHUA.

Ta6nuua Bb.1 — Cs3b nuHaekcoB Bocrpon3BoauMocti Cp n Cpk CTAOMIIBHBIX MIPOIIECCOB C OXMUAAEMbIM YPOBHEM
HECOOTBETCTBMIA TTPOAYKIINU

VpoBeHb HECOOTBETCTBUIA MPOAYKIIMH B VpoBeHb HECOOTBETCTBUIA MPOAYKIIMK B
3uauenne C, YKUCIIE HECOOTBETCTBY- 3uauenne C, YKUCIIE HECOOTBETCTBY-
um C MPOUEHTAX HECOOTBET- |\ o S v | W Cor MPOMEHTAX HECOOTBET- | | o o v
CTBYIOIIMX €IMHUII CTBYIOIMX €IMHUI
npoaykuuu, % HSI gg}i&ﬁﬁl’{ﬁgm npoaykuuu, % ngggfigﬁﬁ?ggm
0,33 32,2 322 000 1,00 0,27 2 700
0,37 26,7 267 000 1,06 0,15 1 500
0,55 9,9 99 000 1,10 0,097 970
0,62 6,3 63 000 1,14 0,063 630
0,69 3,8 38 000 1,18 0,040 400
0,75 2,4 24 000 1,22 0,025 250
0,81 1,5 15 000 1,26 0,016 160
0,86 0,99 9 900 1,30 0,0096 96
0,91 0,64 6 400 1,33 0,0066 66
0,96 0,40 4 000
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IMPUITOXEHUE B
(pekomeHmyeMoe)

Pekomenganum
Mo NPUMEHEHHI0 METOIOB CHUKEHHS] H3MEHYMBOCTH
U NMOCTOSIHHOMY YJIYYIIEHHI0 BO3MOXKHOCTEM MPOIECcCoB

B.1 OcHOBHBIMHM, HO HE €OIMHCTBEHHBIMM HAIIPABICHUSIMU CHIDKCHMSI M3MEHUYMBOCTHU (BapruaOeIbHOCTH) IPO-
11€CCOB MOT'YT ObITh:

- CHMXEHME M YCTpaHEeHMWe BIMSIHUSI Hecay4yailHbIX (0COObIX) MPUUYMH MU3MEHYMBOCTU (OOecrieueHue CTabuib-
HOCTHU MPOLIECCOB) U

- CHMXEHME BIMSHUS CIYIaiHBIX (OOBIYHBIX) MPUYUH U3MEHYMBOCTHU (TIOBBILIEHWE BO3MOXHOCTEH MPOIIECCOB
VIOBIIETBOPATH YCTAHOBJICHHBIE TPEOOBAHUS).

B.2 B uensix cHMXXEHUS M YCTpaHEHMS! BIMSIHUSI OCOOBIX NMPUYUH CIEAYeT PETYISIPHO NPHUMEHSITh METONbI C
Hcnoab3oBaHueM KOHTposbHbIX KapT Lllyxapra mo T'OCT P 50779.42:

- JUId aHaju3a CTabWIbHOCTU — KOHTposbHble KapThl Lllyxapra B ciyuyae, Korga 3Haue€HUs HACTPOUKU U
CTaHAapTHOTO OTKJIOHEHUS He 3a/aHbl;

- JUIg obecrieueHUsT CTabMIIBHOCTU — KOHTpoJsibHBIE KapThl [llyxapra B cirydae, Korma 3HaYeHUST yPOBHSI HACTPOT-
KU ¥ CTaHAapTHOTO OTKJIOHEHUS 3adaHbl.

TunuuHag nocaenoBaTeIbHOCTh TIepPexo/1a COCTOSTHAM CTaOMIIbHOCTH TIpoliecca: OT COCTOSTHUS B uepes cocTos-
Hue b x cocrostHuio A (5.4 u pucyHok 1).

B.3 C uenblo CHU3UTH BAUSIHUE OOBIYHBIX MPUUYMH U3MEHUMBOCTU HEOOXOIMMO UACHTUGMDUIIMPOBATh (haKTOPhI,
BIUMSIIONIME HAa M3MEHYMBOCTb pe3yjbTaTa Mpolecca, Hampumep B dopme auarpammbl McukaBbl, mokasbiBalolleit
Haubosiee TUMUYHbIE (DAaKTOPbl U3BMEHUMBOCTH PE3yJbTaTOB MpoLeccoB (pucyHoK B.1.).

M3mMeHYMBOCTL METOAOB MN3ameH4MBOCTb XapakTepucTuk MN3meHYMBOCTb XapakTepucTuk
n npnemMmosB paGOTbI mMarepumanos U1 3aroToBOK O60pyﬂ,OBaHMﬂ

.
-

N3meHunBOCTb pesyrnbTaToB

npouecca
MameHumBOCTD M3mMeHUMBOCTb B AENCTBUSX
TEXHOMNOrMYECKMX NapameTpoB nepcoHana

1 pakTOpPOB OKpYXatoLLen

cpeabl

Pucynok B.1 — JIluarpamma McukaBel TUIMMYHBIX (DAKTOPOB M3MEHUMBOCTH PE3yJIbTaTOB IIPOIIECCOB

MNMPUJIOXEHUE T
(cripaBoYHOE)

IIpumepnbl pacyeTa nmokasareseil BO3MOKHOCTEH MPOIECCOB

Ipumep 1 — B TeueHme mATM AHEH TPOBOAMIM M3MEPEHMS] TEOMETPUYECKOTO pa3Mepa 00pabaTbIBagMbIX
nerajieil. B meHb BBIOIHSIIM M3MEPEHMS YEThIpeX BHIOOPOK 110 5 AeTasei, T. e. Bcero 0bu10 n3MepeHo 20 BRIOOPOK MO
5 neraneil. Pe3ynbraThl U3BMEPEHUI JAHHOTO MOKa3aTessl KayecTBa BHeCeHbl B Tabauiy [.1.

10



T'OCT P 50779.44—2001

Tabnuua I'.1
3HayeHue reoMeTPUYECKOro pa3Mepa AeTaneil, MM
Howmep BeIGOpKM

X X X X X5
1 7,4 7,4 8,2 7,8 6,6
2 7,6 7,6 6,8 7,2 7,2
3 6,4 7,2 8,0 7,6 5,6
4 6,8 7,2 7,6 6,8 6,8
5 6,8 7,6 8,4 8,0 7,2
6 6,8 7,2 8,4 7,2 7,2
7 6,4 6,8 7,2 7,2 6,4
8 5,6 7,2 7,2 6,8 5,6
9 6,4 7,2 7,2 6,8 6,4
10 6,0 6,8 6,4 6,0 6,4
11 7,2 7,6 6,8 7,2 6,8
12 6,0 6,4 6,4 6,0 6,4
13 6,4 6,8 7,6 6,8 6,0
14 6,4 7,2 6,4 7,2 6,0
15 7,2 7,2 8,4 8,0 7,2
16 5,6 8,0 6,4 7,6 7,6
17 7,2 6,4 7,6 8,4 7,6
18 6,4 6,0 6,8 8,4 7,6
19 7,2 7,6 6,8 7,2 7,2
20 7,6 7,2 7,2 7,2 6,4

3amaHbl HauMOoOJblllee U HaMMeEHbllee MpeneabHble 3HAUEHMs MokKasaressi KauecTBa (Mpeaesibl MoJis AOIYycKa):
USL =9,0u LSL = 6,0. _

Jis aHanu3a crabmibHOCTH NocTpoeHsl R- n X-kapter mo TOCT P 50779.42.

Kapra pasmaxoB (R-kaprta) u Kapta cpenaux (X-KapTa) 1o TaHHBIM Taoiuiel I'.1 mpencraBiaeHsl Ha pucyHke 1.1,
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7,913 ycL

7,8

7,115
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6,8 On
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6,6 v
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7]
Pucynok I'.1 — Kaptsl cpeaHux (a) u pazmaxoB (6) o naHHbIM Tabauusl I'.1

Ananus KOHTPOJIbHBIX KapT ITOKAa3bIBA€T, YTO IIPOLECC HAXOAUTCA B COCTOAHUUA A (CTa6I/IJ'IeH n 1o paa6pocy n
10 TTOJIOKEHUIO CpeZ[HGFO). B srom ciy4dyac CiaenyeT paCcCUMThIBATb MHACKCHI BOCIIPOM3BOAMMOCTM HAa OCHOBE cobcT-
BEHHOM M3MEHUYUBOCTH npouecca 6.

O1eHKY COOCTBEHHOM M3MEHUYMBOCTH IIPOIIECCa pacCUMTHIBAIOT MO dopmyie (2).

3HayeHne MHAEKCOB BOCIIPOM3BOAMMOCTH Cp u Cpk paccuuthiBaioT 1o dopmynaam (6) u (7):

_USL—LSL_ 9—6 _ 3

S 65, ~6x0572 3432 087
o (9—7115 7,115—6) 7115—6
Cpk—mm(sxo,sn ’ 3%0,572 J‘ 3% 0,572 =065.

IMockonbky 3Hayenuss C,u C,; MaJibl, TO BO3MOXKXHOCTH MPOLIECCA HENb3s CYMTaTh NpremieMbiMu. Heobxomumo
CHU3WTDH BIMsSIHUE OOBIYHBIX NpwuuH (B.3), mommepXuBasi mporecc B CTaOMJIBHOM COCTOSTHUM, a TaKXKe YJIYYIIUTh
HACTPOIIKY Ipoliecca Ha LEHTP ITOJIsT JOIyCKa.

Ecmu mporiecc ocTaBUTh Ge3 YAYYIICHU, TO MPU BBHITOJHEHWH PEKOMEHIALIMIA O MPWIOXeHWI0 b mMporHos
YPOBHSI HECOOTBETCTBUI TaKOTO Ipoliecca OymeT B COOTBETCTBMM ¢ Tabiuieil Bb.1 cocTaBiIsITh OpUEHTHMPOBOYHO He
oonee 6,5 %, HO He MeHee 1 % HECOOTBETCTBYIOLIMX €AMHKI MPOAYKUMK. [IpM 3TOM MOXHO OXHUOATh, YTO YPOBEHb
HECOOTBETCTBMI1 OyleT 0KoIO 1 % TONBKO B TOM ClIydae, €CIM IIPOLECC HACTPOUTh TOYHO Ha LIEHTP IOJIST JOITYCKa.

IMpumep 2 — B TeyeHWe MATH IHEW TPOBOIVIIM WM3MEPEHHsI T€OMETPHMUYECKOTo pa3mepa 0OpabaThiBaeMbIX
netayeil. B meHb BBHITTOJHSIN M3MEPEHUS YeThIPEX BBIOOPOK IO 5 IeTajeid, T. e. Bcero 6b11o u3mMepeHo 20 BEIOOPOK 1O
5 mertaneii. Pe3ynbTaThl M3MEPEHMI TAHHOIO MTOKA3aTe sl KaueCTBa BHECEHBI B Tadmuity I.2.

Taonwuma I'.2
3HaueHue reOMEeTPUYECKOro pazMmepa aetajieii, MM
Howmep BbIOOpKM
X, X, X, X, X
1 10,4 10,4 10,0 11,2 11,6
2 10,0 10,4 10,8 10,4 9,2
3 10,4 10,8 10,8 11,2 10,4
4 10,4 11,2 11,2 11,6 10,0
5 10,8 12,0 12,8 10,8 10,0
6 8,8 10,0 10,4 10,0 9,6
7 12,8 13,2 13,2 13,2 11,2
8 12,0 12,8 13,2 12,4 11,2
9 10,8 12,0 12,0 10,8 9,2
10 11,2 11,2 12,4 10,0 10,0
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Oxonuanue mabauywt I.2
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3HaueHue reOMETPUYECKOrO pazMmepa aetajieii, MM
Howmep BbIOOpKH
X X X X Xs
11 10,4 11,2 11,6 11,6 11,2
12 9,6 12,0 11,2 10,4 10,8
13 11,2 12,4 12,4 12,0 9,6
14 11,2 11,2 12,0 11,2 9,6
15 10,8 11,6 11,2 11,6 11,2
16 11,2 10,4 11,2 12,0 11,2
17 12,8 12,8 12,8 13,6 12,8
18 12,8 11,6 11,6 11,2 12,0
19 11,2 10,8 11,6 12,8 13,2
20 11,2 12,0 11,6 12,8 12,0

3amanbl Haubounbiuee USL = 13,0 u Haumenbiiee LSL = 7,0 npeneiabHble 3HAUEHUsI MOKa3aTelisl KaYecTBa.

IToctpoennr R- u X-kapter mo T'OCT P 50779.42.
Kapra pasmaxoB (R-kaprta) u kapta cpenaux (X-kKapTa) 1o JaHHBIM Tabauisl I'.2 mpencraBiaeHsl Ha pucyHke 1.2,
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12,0 \ =
1.5 \ / cL _
11,308 Py X X = 11,308
1,0 W N
¢
105\ /
: LCL
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Pucynoxk I'.2 — Kaptsl cpenanx (a) u pasmaxoB (6) 1o JaHHBIM TaOauuel I'.2
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Anamu3 X-kapThel Ha pucyHKe I'.2 IMoKa3pIBaeT, 4TO CYLIECTBYIOT YETHIPE TOYKMA BHE KOHTPOIbHBIX rpaHuil UCL
u LCL. D10 yKa3pIBaeT Ha BO3MOXHOCTb JSHCTBUSI HEKOTOPBIX OCOOBIX IIPpUIMH Bapuauuii. Ilponecc crabmieH TOJIbKO
no pazopocy (cocrosiHue b). Ilokaszarenn BO3MOXHOCTEl B 3TOM ciyyae cleAyeT pacCUMThiBaTb Ha OCHOBE KakK
COOCTBEHHOM M3MEHYMUBOCTHU IPOLIECCA G, TAK M TIONHON M3MEHYMBOCTH .

O1eHKY COOCTBEHHOM M3MEHUYMBOCTH IIPOIIECCa pacCUMTHIBAIOT MO dopmyie (2).

A~ R 1,840
I~ d, 2,326 0,791
OueHKY MOJHON U3MEHUMBOCTHU MpOLIEcca PACCUUTHIBAIOT MO dopmyJe (4).

100

6T=Vﬁ§(xi—)7)2 =\/ﬁ2(xl~— 11,308 )2 = 1,0485

i=1
3HaYeHUsa MHACKCOB PACCYUTHIBAIOT IO CJICAYIOLIUM (bOpMyJ'[aMI

USL — LSL
c =L
p 66,
p _ USL—LSL
)= 66y
(UsL—X X — LSL
P k = min A 3 A .
P 307 307
TTocie IMOACTAaHOBKU 3HAYEHUMN IoJiyyaroT
130-70 6 _
G ="6x0791 ~ 4746 204
13,0 - 7,0 ,
Pr="x10as = P4
. (13,0 — 11,308 11,308 — 7,0 | _
Pyc= mm( 3x0.791 °  3x0.,791 J‘ 0,713.

Taxum o6pazomM, nporuecc ctabuieH no pa3dopocy u Cp paBeH 1,264. OmHaKO MPOLIecC HeCTaOWIIeH 110 HACTPOMKe,
1 o0llee cpeiHee 3HAUeHUE CMEIIeHO OTHOCHUTEIBHO LIEHTpa ToJis Aoirycka. HeoOxoammo MpuHSTL Mephl, HaTlpaBJIeH-
HbIe Ha obOecrneyeHne KOPPEKINU U CTA0MILHOCTH HACTPOMKHU, YCTpaHss BIusHUE ocoObix npuyrH (B.2). [oTeHmu-
JIBHO TIPY CTaOWJIbHOM HAacTpOIKe Ha IICHTP IMOJIsI JOITycKa Iporiecc ¢ mHaekcom C, = 1,264 mMor 6bI obecrieyrnBaTh
MUHUMAaJbHBIA YpOBEHb HECOOTBETCTBUI 0K0J10 0,016 % wnu 160 ppm (cM. Tabnuiy 115].1). Ecnu npouecc octaButh 6e3
VAYYILIEHKS, TO YPOBEHb HECOOTBETCTBUI OYyIET HEMPOTHO3UPYEMbBIM, a 3HAYCHUS Pp u Ppk TIpY 3TOM HE TO3BOJISTIOT
MPpU3HATh TPOIECC MPUTOAHBIM ISl YCTAHOBJICHHBIX TpeOOBaHWI (HEKOTOpBIC IMOTPEOMTENN TPOAYKIIMM B TaKWX
CUTYyalLMsX TPEOYIOT Ppk > 1,67).

Ipumep 3 — B TeueHue mnaTH AHENd NPOBOAUIM M3MEPEHUS] TEOMETPUUYECKOTo pa3Mepa 00padaThbIBaeMbIX
nmeraneil. B neHb BEIMOMHMIN 4 cepuy U3MEPEHUI 10 5 AeTajeid, T. €. Bcero Obu1o n3mepeHo 20 BEIOOPOK 110 5 meTajeid.
PesynbraThel UI3MepeHMI TaHHOTO TTOKa3aTelisl KauecTBa BHeCeHBI B Tabiuiry I.3.

Taonuua I''3
3HaueHue reOMEeTPUYECKOro pazMepa aetaieii, MM
Howmep BeIOOpKM

X, X, X, X, X,

1 5,2 5,6 5,2 5,2 5,2

2 4.8 5,2 4.4 5,6 5,6

3 4,8 6,0 6,0 6,4 5,2

4 5,2 5,6 5,6 5,2 4.4

5 4,8 6,0 6,4 4,8 5,2

6 4.8 4,8 5,2 4.8 4.4

7 4,8 4,8 5,6 5,2 5,2

8 4.4 4.8 5,2 5,6 4.8

9 4,8 5,6 5,2 6,0 5,6

10 5,2 5,2 4.8 6,0 6,0
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Oxonuanue mabauywt I.3

3HaueHue reOMETPUYECKOrO pazMmepa aetajieii, MM
Howmep BbIOOpKH

X X X X Xs
11 5,2 5,2 4,4 4,4 6,0
12 4,8 5,2 4,4 5,2 6,0
13 4.8 5,2 5,6 5,2 5,2
14 4.8 4,0 6,7 4.8 4,0
15 5,6 5,6 6,0 5,6 4,4
16 5,2 5,6 6,4 6,0 4,8
17 4,8 6,0 5,2 5,2 6,0
18 6,0 5,6 6,0 5,2 5,2
19 5,6 6,0 5,6 6,0 5,2
20 6,0 6,4 6,8 6,4 5,2
21 4.8 5,6 5,2 5,2 5,2

3amaHbl Haubosbinee USL = 6,0 u HauMmeHblnee LSL = 4,5 npenenbHble 3HAYEHUsI ITOKA3aTelsl KauecTna.
IToctpoenst X- u R-kaptel mo T'OCT P 50779.42 (pucyHok I'.3).
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Pucynok I'.3 — Kapthbl cpeaHux (a) 1 pazmaxoB (6) Mo JaHHBIM Tabauiibl 1.3
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AHann3 KapT MOKAa3bIBaeT, UTO CYILIECTBYIOT TOYKM BHe KOHTPOJbHEIX Tpanull UCL n LCL xak Ha R-, Tak n Ha
X-Kapre. DTO yKa3bIBAET HA IEICTBHE HEKOTOPBIX OCOGBIX MPUYMH Bapuawmil. [Ipouecc HecTaGIIICH U 110 pa36pocy u
10 MOJIOKEHUIO CpeHero (cocTosiHue B).

PaccunThiBalOT MOJHYI0 MU3MEHUYMBOCTD MpolLiecca:

100
5= \/ iz X)Z MIOO :Z 5,325)2 = 0,583 .

3HaueHUsT UHIEKCOB IPpUTOAHOCTHU paCCUMUTHLIBAIOT 11O (bOpMYJ'[aMZ

USL — LSL .
T %,

P, =

USL— X X — LSL

P, =min

P 36, ' 306p
Torna
6,0 —
m =0,429;
(6,0 —5325 5325—45)_
Py = i ( 3% 0,583 ° 3x0,583 )‘0’39‘

HockosbKy 3HayeHust P, u P, CIMIIKOM Majibl, TO BO3BMOXHOCTA MPOLIECCA HEJb3sl CUMTATh MPUEMICMBIM.
IIpouecc HecTaOUIBHBIN. HCO6XOL[I/IMO MPUHITL MEpPbI, HaNpaBJleHHbIE Ha oOecrneuyeHue CTaOMJIbHOCTU, YCTPaHUB
BIMSTHUE OCOOBIX ITpnanH (B.2).
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