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BEJAEHUE

[Ipoliecc MOKET ObITH TUCKPETHBIM WIJIM HENPEPBHIBHBIM. J{MCKpETHBINA Mpouecc -
ATO TMPOLECC TNOCIEAOBATENBHOTO M3TOTOBIEHUS pPAa3JWYHbIX E€IWHUL] [POAYKUIUHU
(0OBEKTOB), HEMPEPHIBHBIM MPOIECC - H3TO TMPOIECC HU3TOTOBJICHUS HENPEPHIBHON
npoaykuuu (Hampumep, pyJioH Oymaru). lLlenbio mpouecca sBIsSE€TCS H3TOTOBJICHUE
MPOAYKIMHU WM BBINOJHEHHUE YCIYTH, KOTOPHIE NOJKHBI YAOBIETBOPATh YCTAHOBIECHHBIM
TpeOoBaHusM. TpeGoBaHMs K MpOIECCY YCTAaHOBJIEHBI B BUJE TPeOOBaHUI K OJHOW WU
HECKOJIBKMM  XapaKTepUCTUKAM MNPOAYKIMM Wik yciayrd. OJHako MNOpu  aHaau3e
BOCIIPOM3BOAUMOCTH WM IPUTOJHOCTH IpPOLECCAa PACCMATPUBAIOT TOJIBKO OJHY
XapaKTEPUCTUKY. XapaKTEPUCTHKA MOXET OBbITh KOJWYECTBEHHOM, KauYeCTBEHHOW WU
OBITH CBOMCTBOM MPOIYKITUU. JIUCKPETHBIN MPOIIECC MOXKET OBITH OMUCAH C IIOMOIIIBIO:

- IEVICTBUTEIIbHBIX YHCEIT,

- HATYpaJIbHBIX YHCEIT,
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- MIPU3HAKOB, YKa3bIBAIOIINX, KAKOE COOBITUE M3 psAlla COOBITHI MPOU3OILIO IS
KOHKPETHBIX OOBEKTOB.

[enpro ananuza mpoliecca SBJISIETCS MCCIEIOBAaHUE CBOWCTB Mpoliecca. 3HAHUS O
mporecce HeoOXoauMbl Uil 3(PQPEKTUBHOTO YIpaBICHUS TPOIECCOM M COOTBETCTBUS
MPOIYKIIUH, U3TOTABIMBAEMON TIPOIIECCOM, YCTAHOBIICHHBIM TPEOOBAHUSIM.

3HayeHUs paccMaTpUBAEMbIX XapaKTEPUCTHUK, KaK MPABUIIO, ONPEICISIOT Ha
OCHOBE BBIOOPOK, OTOOpaHHBIX W3 mporecca. O0beM BBIOOPKM M YACTOTy €€ OTOopa
CIIEIyeT OMPEAENATh B 3aBHCHMOCTH OT THIIA MpoIlecca U Buaa npoaykiuu. OToOpaHHbIE
BBIOOPKH JOJKHBI OTpaykKaTh BCE Ba)KHBIC M3MEHEHMsI Tporecca. Jjis paccmaTpuBaemMoi
XapaKTEPUCTHKU  BBIOOPKH  JOJDKHBI ~ OBITH  TPEACTABUTEIBHBIMU. JIIsi  OIeHKH
CTaOWJIBHOCTH TIpOIleCCa MCIIOJB3YIOT KOHTpPOJIbHBIC KapThl. (Pekomenmaruu 1o
UCIIOJIb30BaHUIO KOHTPOJIBHBIX KapT npuBeacHbl B ICO 7870-2).

OneHka TOTO, HACKOJIBKO TIPOIIECC CIIOCOOEH YNIOBIETBOPSTH TPEOOBAHUSM,
YCTAHOBJIICHHBIM B HOPMATHBHBIX JOKYMEHTaX, - THUIIOBas 3ajada i MHOTUX
NPAaKTUYECKUX MPWIOKEHUW, HApUMEpP TEXHOJOTMYECKHX IPOILIECCOB, MPOLECCOB
00CITyKUBaHUS.

Takue 3a1a4n UTParOT BaXKHYIO POJIb B CUCTEME B3aMMOOTHOIICHUHN "TOCTABIIMK -
noTpeouTeNs", BKIIOYAs MPEAKOHTPAKTHHIC OLIEHKA MOTEHIIMAIbHBIX BO3MOKHOCTEH
MOCTaBIIMKA YAOBJIECTBOPIThL TpeOOBaHUS MOTPEOUTENs, IUIAHUPOBAaHUE KauecTBa
pa3zpabaThiBaeMOl MPOAYKIIMH, a TaKXKe€ OLEHKY BO3MOXHOCTEH MpPOLECCOB B IMEPUOJ
MOCTaBKU MPOAYKIIUU, BKITIOUAsI X aTTECTAIUIO.

B cnywasx, xorga Ha BBIXOJE IMpollecca IMOKa3aTeldb KayecTBa M3MEPSIOT M0
KOJIMYECTBEHHOMY MPU3HAKY M KOTJa 3a/Jal0T HauOOoJIbIllee U HaMMEHBIIEe MpeAe/IbHbIC
3HAUCHUS TOKa3arens KadecTBa (MpeAesibl ToJisg JOMycKa), COOTBETCTBUE Ipoliecca
YCTaHOBJICHHBIM TPEOOBAHUSM MOXHO U3MEPATH C TIOMOIIBIO CIEIUAIbHBIX MMOKa3aTeNeH.
OTH TOKa3aTeu  OMPEACNAOT TMOTCHIHANbHbIE U (AaKTUYECKHEe BO3MOXKHOCTHU
yIOBJIETBOPUTH TPEOOBAHMS M3TOTOBUTENS B BHJAEC TEXHUYECKOTO JIOMyCKa MpHU
CTaOMJIBHOM TIpOIlecce M MpoIlecce, CTAOWIBHOCTh KOTOPOTO HE MOATBEPXKIEHA, MpU
TOYHOM ¥ CMEIICHHOW HACTPOMKE IpoIecca.

Oco0yro poJib MOKa3zaTeJ BO3MOXKHOCTEM WIpaldOT B CHCTEMax KaudecTBa
npeanpustuii. CoOBpPEMEHHbIE TEXHOJOTUYECKUE TMPOIECChl JOJDKHBI 00ECreuuBaTh
BBICOKYIO OJIHOPOJHOCTh KauecTBa MPOJYKIIMU W HU3KHE JIOJU HECOOTBETCTBYIOIIUX
€IUHUIl TPOAYKIUU (YacTo He 00Jie€ HECKOJIbKUX JIECSITKOB €IWHHUI] HAa MUJITUOH
uznenuit). OTHUM U3 METOJIOB OILEHKH 0KMJAAEMOT0 KayeCTBa MPOAYKIIUU, MPUEMIIEMbIM
JUIS. IIMPOKOTO CHEKTpa YpOBHEH HECOOTBETCTBUM, SIBISETCS OIEHKA ITOKa3aTesei
BO3MO>XKHOCTEH MPOIIECCOB.

OlLEHKYy OHJIaeMOr0 KauyecTBa HA OCHOBE IMOTECHIHAIBHBIX XapaKTEPUCTHUK
npolecca clelyeT MNPOBOAUTh, U MNPH MPOCKTUPOBAHUU MPOIYKLIHMH U MponeccoB. Bo
MHOTHX CIydasgx OJTO TIO3BOJIUT H30€kaTh KOHQIMKTA MEXKIYy TpeOOBaHUSIMU
KOHCTPYKTOPCKUX M TEXHOJOTMYECKUX JOKYMEHTOB U BO3MOXXHOCTSIMU PEalbHBIX
ITPOLIECCOB.
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1. MOAEJIN PACITIPEAEJIEHUA, 3ABUCUMBIE OT BPEMEHHA

CBoiiCTBa HCCIEAYEMOW XapaKTEPUCTUKH B TEUECHHE KOPOTKOrO HHTEpBaja
BPEMEHHU XapaKTEpU3yIOT MIHOBEHHOE pactipezesienne. OObIYHO 3TO MEepUoj BpeMEeHH, B
TEYEHUE KOTOPOro OTOMpPAIOT BHIOOPKY (Hampumep, MNOATPYIIy) U3 Ipoliecca.
HenpepoiBHOE HabI0/IeHHE 32 MPOILECCOM B T€YEHHUE JIJIMTEIILHOIO BPEMEHU IMO3BOJISET
ONPENEIIUTh PE3YIBTUPYIOILIEE PAaCHpPEACICHUE MPOLEecca U MOCTPOUTh €ro 3aBUCHMOCTh
OT BPEMEHHU, KOTOpasi OTpa)kaer:

® MIHOBEHHOE PACIpPENEIICHHE pacCCMaTPUBAEMON XapaKTEPUCTUKH;

® 3MEHEHUs NapaMeTPOB MOJIOKEHUS, U3BMEHUUBOCTU U (DOPMBI BO BPEMEHHU.

Ha mnpakTtuke pe3ynpTHUpYIOLIEe paclpeiesieHue MOXET ObITh MPEICTaBICHO
LIeJIBIM Ha0OpOM JaHHBIX, Hanpumep, npu npumeHeHnn SPC uCHONB3yIOT JaHHBIE BCEX
HOJTPYMIL, OJIyY€HHbIE IPU HAOIIOACHHUH 3a IIPOLIECCOM.

Mogenu pacnpezeneHusi, 3aBUCALIETO OT BPEMEHH, MOTYT OBITh OTHECEHBl K
OJIHOW M3 YETBIPEX I'PYIII B 3aBUCUMOCTHU OT TOT'O SABJISIOTCS JIM ITAPAMETPHI ITOJI0KEHUSA U
M3MECHYMBOCTHU TIOCTOSIHHBIMU ITH U3MEHSIFOTCS C TSUCHHEM BPEMEHH (CM. TabmuiLy 2).

1. Mogens A. IlapameTpbl NOJIOKEHHS M M3MEHYMBOCTH IIpolecca SBISIOTCA
IIOCTOSSHHBIMA. B 3TOM cilydyae BCe CpeIHME W JAUCHEPCUUM MIHOBEHHBIX
pacrpenenceHud  paBHBl  JIpyr JpPyry H  [apaMmeTpaM  Pe3yIbTUPYIOLIEro
pacrpeneneHus.

2. Mogenr B. IlapameTp W3MEHUMBOCTH TMpoOIlECCa W3MEHSETCS BO BPEMEHH, a
IapaMeTp MOJOKEHUS MTPOLIECCA OCTAETCS MOCTOSHHBIM.

3. Mogens C. [lapameTp N3MEHYHBOCTH MPOIECCa SBISETCS MOCTOSTHHBIM, a TTapaMeTp
IIOJIOXKEHUSI U3MEHAETCS BO BPEMEHU.

4. Mogens D. [Tapamerpsl MOJOKEHUSI ¥ U3MEHYMBOCTH TPOIECCAa U3MEHSIOTCS BO
BPEMEHH.

Mopnenn MOryT OBbITh KJIacCHU(PHUIMPOBAHbl B 3aBUCUMOCTU OT TOTO, SIBISIFOTCS JIU
U3MEHEHUS MOMEHTOB CJIyYalHbIMHM, CHCTEMATUYECKUMHU WM TEMHU U JAPYTUMH.
OcCHOBHbBIE XapaKTEpPUCTUKU MOJENEH paclpeneiaeHusl NpeAcTaBlieHbl B Tabnuue 1.
['paduyeckoe mnpencraBieHue wmojneneld mNpuBeaeHo Ha pucyHkax 1-8. ITloxkmaccs
pacnpenenenuit Ay Mmoaened A u C BBEIEHBI U3-3a UX MPAKTUYECKOTO 3HaueHusi. OHu
OTJINYAIOTCS (POPMON PE3YIBTUPYIOUIETO PACHpENesIeHUs] U MPUYMHAMHU, TI0O KOTOPBIM
IPOLECC HAXOJUTCS B HEYIPABIIEMOM COCTOSHUMU.
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Ta6anna 1 - OcHOBHBIE XapaKTepPUCTHKH Mo/ieJIel pacnpe/e/eHusl.

Mopenu pacipeqensled IABHEAMOID o1 T
.“:-EIF‘EI‘:TEDMI.'THNH

1 A2 B c1 c2 C3 c4 o
lMNapaMeTp nonoseHuA G [+ c r r 5 5 5
MNapameTp WIMEHYHBOCTA C C = c C [ [+ =T
hiruosanHos pacnpegsneHne nd im nd nd nd as a5 a5
Pazmbripyioyss pacnpenaneH9wa rid im im nd im as as a5
PucyHox 1 2 3 4 5 &

MNapamaTp NoNEHEHAR M EMar4HE0CTH

 — MNApaMET DCTAETCH NOCTORHHLIM

I — NApAMETE MIMEHRETCA Cy4anHem obpasom;

5 — NAPAMETD WIMEHRETCR CHCTEMATHHECHH.
MrHOBEHHOSPEIYMETHEYIOLWLSS PACNPEnanaHHe:

nd — HOpMAENEHOE PRCNPEENEHHE:

1M — YHRMOGAMARHOE [HE HOPMANEH0S pacnpeganeHa j;

as — neoban diopma pacnpanenssuR

4 Briffop mMopena ARNAETCA peayNsTaToM SHANW3E NPoUBECced.
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Tabnuua 2 - Knaccudpukauma moaeneit 3aBUCUMOCTU pacnpeseneHus oT BpeMeHU

CrangapTtHoe C
penHee npouecca
OTKJIOHCHHE
mporiecca S(t)
ITocTostHHOE He nocrosinaoe
Pacnipenenenue A [Tapametp C
MIOJIOXKEHNS,
pacnpeeseHus
Al A2 C1 C2 C3 C4
Ilocrossnnoe | KpatkoBpemennoe | HopmanbHoe He nopmanehoe | M3menenue CrnyuaitHoe Crnyuaitnoe Cucremarnueckoe | Cucremarnyeckoe U
pacrnpeneneHue pacripenesieHue | pacrpenesieHue - | mapamerpa (Hampumep, TpeH) | cirydaiiHoe
(YyHUMOJAITBHOE) | TIOJIO’KEHUS BO (mammpumep, oT
BpEMEHU MapTUu K NapTUH)
Bun Mraosensoro | HopmansHoe Hopmanisaoe Hopmanisaoe Hopmansaoe
pacrpeeseHus pacripefiesieHue | pacrpefesieHue | pacupesieeHue pacrpejesieHIe
Bun Hopwmainbnoe He nopmansnoe | Hopmanbnoe unu | Pacnipenenenue
PE3yIBTUPYIONIETO | pacrpeesieHue | pacrpeelieHre | He HopMallbHOe nmo00ro Bua
pacmpenencHus (YHUMOZAIIbHOE) | pacTpesiesieHne (mampumep,
MYJIBTHMOJAJIBHOE)
He Bun B Pesynbrupytomee D
MOCTOSIHHOE | PE3YJIbTUPYIOIIETO pacnpezeneHue
pacrnpeeseHust
YHUMOaIbHOE pacipeaeieHue Jlrobas popma
JIF000r0 BUIA

B tabnuie 2 nmpuBeneHbl OCHOBHBIE XapaKTEPUCTUKH MOJIENIEH 3aBUCUMOCTH PACTIPEIEICHHS OT BPEMEHH.
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b) Npumep spamMeHROR QuarpaMMel Mogens A2 c) Npwmep ructorpammsl 4ny mogens A2

X~ Havedun XEpARcTeprcTie; Y o« oM @ — peaynsTupyiowe: pacnpegenexne

PucyHok 2 — Mpadweckos npegeragneqne mMoneny A2
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b) Mpumep spemenHon auarpamMe: mogena B c) Mpumep rucTorpammel monenn B
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Pucynok 3 — Mpadurieckoe npeacrasneqme moneny B
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b) Mpumep spemerHON auarpammil moaenn D c) Mpumeap rucrorpammel mogens D

X~ aHaveuan XapakTepnctaka; Y - spess 8 — pesynstupyoues pacnpeienasie

Pucynok 8 — INpadwiveckoe npegcrasnanse monenu D

BrusiHre TOUHOCTH TEXHOJOTUYECKONW CHCTEMBl Ha Ka4yeCTBO MPOU3BOJACTBEHHBIX
MpoIieccoB OBLIIO 3aMeueHo naBHO. Ho crartuctuueckoe o0OCHOBaHHWE BapuaOETbHOCTH
CHUCTEMBI, 3aBHUCAIIEH OT pa3IUYHBIX, B OOJBIIMHCTBE CBOEM  CIydalHBIX,
MIPOU3BOJICTBEHHBIX (PAKTOPOB, Jal M3BECTHBIM amepukanckuil ydenbii B. Ilyxapt
Tosibko B 20-m Beke. OH BBISBWII, YTO Bapualuu (OTKIOHEHHS) B CHCTEME IO CBOEMY
MPOUCXOXJACHUIO BBI3BIBAIOTCS JIBYMSI TMPUHIUIHAIBHO Pa3JMYHBIMH  TPHYNHAMHU:
OOIIMMH U CHICITUATBHBIMH.

OOmuMu MpUYMHAMU CYUTAIOTCS T€, KOTOPBIE SBISIOTCS HEOTHEMIIEMON YacThIO
JAHHOT'O TIpoIlecca, TO €CTh BHYTpeHHE emy (mporeccy) npucyiue. OOmue npuduHbI
CBSI3aHBI C TOYHOCTBIO TIOJIJICP KAHUS MapaMeTpa M YCIOBHM OCYIIECTBICHUSI MpoIiecca, ¢
WUJEHTUYHOCTHIO YCIIOBUM HA BXOJ[aX M BBIXOJaX MPOIecca U T.J. DTU MPUUUHBI SBISIOTCS
PE3yIbTATOM COBMECTHOTO BO3JCUCTBHUS OOJIBIIOTO KOJMYECTBA CIYYaWHBIX BEJIMYUH,

~ 13 ~
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Ka)k/1asi U3 KOTOPBIX BHOCUT OTHOCUTEIBLHO MaJiblid BKJIaJl B PE3YJIbTUPYIONIYIO BapUALIUIO
CHUCTEMBI.

CrenuanbHbIMU TPUYMHAMU BapHUalliil CUMTAIOTCS] BO3JECHCTBUS Ha mpolecc (Win
Ha CHUCTeMY) BHEIIHHUX (DaKTOpPOB, BHYTPEHHE HE NPUCYIIHUX CUCTEME U HE
MPEIYCMOTPEHHBIX HOPMAJIbHBIM XOJOM Tmpolecca. Kak mpaBuiio, B pe3yibTaTe
BO3/ICHCTBHUS CIICHUAIIBHBIX MPUYUH U MPOUCXOAUT OTKIIOHEHHE TapaMeTPOB OT 3aJaHHBIX
3HAYEHHU NTapaMETPOB.

Pa3nenenue npuunH Bapualuil Ha JBAa YKa3aHHBIX BHJAA ONPEACISIET U Pa3HbIE
MeTo/ibl 00phObI ¢ BapuanusiMu. B.IlyxapT BeIIBHHYJ JIBa OCHOBHBIX IMPHUHIMIA OOPHOBI
C BapUaLUSIMU:

- UCKaTb HE BHHOBHUKOB Opaka, a BOBJICKATh BCEX MPUYACTHBIX K TMOUCKY M
YCTPAHEHHUIO TPUYUH HECOOTBETCTBUU (OTKJIOHEHHWIO MMapaMeTpOB 3a TPaHUIIbI
JOMYCTUMBIX 3HAYEHUM ),

- ICKaTh UICTOYHUKW HECOOTBETCTBUH B BapHaIlUsiX Ipoliiecca.

Takum oOpazom, CTaOWUIM3UPOBATH MPOLIECC - ATO CleNaTh €ro YCTONYMBBIM K
BHEIIHUM BO3JCHUCTBUSAM, YTO W SBJISETCS TIJIABHOW 3aJadyeil CTATUCTUYECKOTO
yIpaBJICHHUS.

JInsi OIEHKM KadecTBa TEXHOJOTMYECKOro Iporecca (aHaau3 BO3MOXKHOCTHU
mpoiecca) TpeOdyercs CpaBHEHHE [OMyCKa Ha pa3Mep C MOJEM €ro paccesHus B
KOHKPETHOM TEXHOJIOTMYECKON cucteme. HecMoTps Ha TO, YTO HMMEHHO CymMMapHas
MOTPENIHOCTh ~ MpoIlecca M3TOTOBJICHUS  SABJSIETCS  HaumbOojee MPeICTaBUTEIbHBIM
3HAYEHUEM MOJI PACCESTHUS TEXHOJIOTMYECKON CUCTEMBI, HA MPAKTUKE TAKUM CPAaBHEHUEM
NOJIB3YIOTCSI PENIKO, TaK KaK pacueT CyMMAapHOW MOTPEIIHOCTH IMPOLECCa SBISIETCA
VCKJIIOUUTEIBHO TPYJIOEMKOW orepanuen. ['opa3no mpoiie onpenenanTh Mojie pacCcestHus
Kakoro-Jim0o pasMepa JIeTajd MPU €€ U3TOTOBJICHUU B KOHKPETHOM TEXHOJOTUYECKOM
npolecce myTeM o0paboTKH pe3yIbTaTOB IKCIEPUMEHTAIBHBIX UCCIIEIOBAHUN.

Hanbonee 3¢ddexkTuBHBIM crnocoOOM HCCIEIOBAHUS pacHpeAeiCHUsT pa3Mepa
napaMeTpa SIBJISETCS MOCTPOEHHE THCTOrpaMMbl. ['HMcTOrpamma pachpenesieHus: — 3TO
rpadguueckoe oToOpaxkeHue BapuadbesIbHOCTH IpolLecca.

NmeroTcst U apyrue MeToAbl OLEHKHM TOYHOCTH TEXHOJOTHUYECKOTO Ipollecca.
OmmH M3 HHUX CBA3aH C ONpEICICHHEM HHIEKCa BocnpousBoaumoctu mpomecca C,,
XapaKTEPU3YIOIIEr0 COOTHOIIEHHE OIS paCCEeHUS U MoJis Jomycka T:

c o= T
P 60

2. I[IOHATHA, CBA3AHHBIE C UBMEHYUBOCTbBIO IAHHBIX

uzmenuugocmsy (variation): (CBOUCTBO XapAaKTEPUCTUKX NPUHUMATHh PaA3JINYHBIE
3HaueHUs. MI3MEHUYNBOCTh XapakTepU3yIOT CPEIHEKBAAPATHICCKUM OTKIOHEHUEM.
coocmeennas usmenuusocms npouecca (inherent process variation): M3meHYHBOCTS,
npucymiass HaOMI0JaeMON XapaKTEpUCTHKE TMpolecca, Korjaa OH (YHKIHMOHUPYET B
COCTOSTHUM CTaTUCTUYECKOMN YIPaBIsIEMOCTH.
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noanas usmeHuusocms npouyecca (total process variation): M3meHUHWBOCTH mpoIiecca,
BBI3BaHHAs KaK CICIUATBHBIMH, TaK U CTyYalHBIMU TPHYUHAMH.

cneyuanvhaa npuuuna (special cause): IlpyurHa HW3MEHYMBOCTH TpoIlecca, He
ABJISIFOLIASICSA TPUYUHON COOCTBEHHOM M3MEHYMBOCTH MPOLIECCA.

CAYYAUHAA NPUYUHA, 00WAsA NpUYUHA, HenpedcKazyemasa npuuuna (random cause,
common cause, chance cause): IlpuumHa, KOTOpas SIBJISETCS NMPUIHHON COOCTBEHHOM
M3MEHYUBOCTH MPOLIECCa B TEUEHUE MPOIOJKUTEIBHOTO HHTEpBajia BpEMEHHU.
cmaouibHblil npoyecc, POIECC B COCTOSHUM CTAaTUCTHUYECKOH ympasisiemocTu (stable
process, process in a state of statistical control): Ilpormecc ¢ MOCTOSHHBIM CPEIHHUM,
M3MEHYMBOCTH KOTOPOTO BBI3BaHA TOJIBKO CITYYaHBIMU TPUIMHAMH.

Jlis cTabupHOTO Ipolecca BHIOOPKU M3 Mpoliecca B II000H MOMEHT BPEMEHU SIBIISIFOTCS
CIIy4ailHBIMH BBIOOPKAMU W3 OJHOM U TOH )K€ reHepabHOW COBOKYITHOCTH.

[Tokazarenb BOCIPOU3BOAMMOCTH CTaOMIIBHOTO MPOILIECCa MOXKET ObITh YIIYYILEH 32 CUET
COKpAIIICHHsI WM YCTPAHEHUS YaCTH CIydalHbIX TPUYHH W/ WA KOPPEKTUPOBKU CPETHETO
B CTOPOHY MPEANOYTUTEILHOTO 3HAUCHHUS.

nokazamenv npuzoOHocmu npouecca (process performance): CTaTUCTUYECKUU
MOKa3aTe’db BBIXOAHOW XapakTEPUCTUKH TIPOIECCa, HUCHOIb3YEMBId I ONUCAHUS
mporecca, NpeObIBAaHUE KOTOPOTO B COCTOSIHUM CTATUCTUYECKOW YIPABISEMOCTH HE
MOJITBEPIKICHO.

nokazamenv eocnpouszsooumocmu npouecca (process capability): CraTucTrueckui
MOKa3aTesib MpOoIlecca, HAXOJAIErocs B COCTOSHUM CTaTHCTHYECKOW YIPABISIEMOCTH,
KOTOPBIA TO3BOJISIET OLIEHUTh CHOCOOHOCTh TMpoLecca MOJJICPKUBATH BBIXOIAHYIO
XapaKTEPUCTUKY KaueCcTBa MPOIecca Ha YPOBHE YCTAHOBIICHHBIX JJIsl HEe TPeOOBaHUM.

[TokazaTrenn BO3MOXHOCTEH XapaKTEepHU3YyIOT MOTEHIHMAIbHbIE U (haKTUUYECKUE
BO3MOXHOCTH TIpOILECCA YIOBJIETBOPATH YCTAHOBJIICHHBIM TEXHUYECKUM JOIYCKAM JUJIS
3HAUYEHUH BBIXOJHOIO TMOKa3aTeasl KauecTBa, HM3MEPSEMOro IO KOJUYECTBEHHOMY
MPU3HAKY.

Jlns mpuMeHeHus ToKazareled BO3MOXKHOCTEH JOJDKHBI OBITh  BBINOJIHEHBI
CJIEYIOIINE YCIOBUS:

- UHIUBUIYyaJIbHbIE 3HAYEHHUs I[IOKa3aTelell KadecTBa OTIEIbHBIX €IMHMII
OPOIYKIUHU JOJIKHBI MOJYUHITHCS HOPMAJIbHOMY 3aKOHY paclpeieseHUs Wi OJIM3KOMY K
HEMY;

- IPEIBAPUTENILHO JI0JKHA OBITH MMPOBE/ICHA OLIEHKA CTa0MIIBHOCTH MIPOLIECCa;

- WU3MEHYMBOCTH pE3YJbTaTOB H3MEpPEHUH, OOYCIOBIEHHAs HW3MEPUTEIbHOM
CUCTEMOM, a HE TOJIbKO MOTPEUIHOCThI0O U3MEPUTEIbHBIX MPUOOPOB, MOJKHA OBITH Maja
10 CPAaBHEHUIO C TEXHUUYECKHUM JIOITyCKOM.

Iloka3areny BO3MOKHOCTEN UCITONB3YIOT IS CICAYIOIINX LEeH:

- MPEIKOHTPAKTHBIA aHaJIU3 IOTEHUWAIbHBIX BO3MOYKHOCTEH IOCTABIIMKA
yIOBJIETBOPSATH TPEOOBAHUS TOTPEOUTES;

- YCTaHOBJICHME B KOHTpakTax (JOroBopax Ha TMOCTaBKy) TpeOOBaHMI K
mporeccam;

- IJIJAHUPOBAHUE KauecTBa pa3padaThiBaeMON NPOAYKIINH;
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- IPUEMKA MPOLIECCOB HA OCHOBE OIBITHBIX NAPTUM;

- aTTecTanus MpoLECCOB;

- INTAHUPOBAHUE TPUEMOYHOTO KOHTPOJIS;

- INTAHUPOBAHUE HENIPEPBIBHOTO YIIYYLIEHUS POLIECCOB;

- AyIUTHI BTOPOY CTOPOHOU Y BHYTPEHHUE ayAUTHI IIPOLIECCOB.

3. TIPUTOAHOCTD ITPOLIECCA, TIAPAMETPbI U UHAEKCbI

[ToHsATHS BOCTIPOM3BOAMMOCTA M TPUTOJHOCTH TIPOIECCOB BCETAAa BBI3BIBAIN
auckyccud. OCHOBHAsI TeMa JUCKYCCHUH COCTOsIa B TOM, YTOOBI C (huiocoCKOi TOUKH
3peHUS OTACIHWTh TO, YTO HA3BAHO YCJIOBUSMH BOCIPOU3BOJUMOCTH M YCIOBUSMHU
npurogHoctd. OCHOBHBIM — TNPU3HAKOM  OTIMYMS  SBISICTCS  HAJIWYUE  COCTOSHUS
CTaTHUCTUYECKOW YTMPaBIsIEMOCTH Tporecca (BOCIPOU3BOIMMOCTD) HIIM €T0 OTCYTCTBHE
(IpUroHOCTH). DTO COOTBETCTBYET JIBYyM HabOopam wuHIeKcoB. HeobOxomumo 4eTko
pasnuyaTh 3TH MOHATHUSA, TaK KaK 4acTO HEMPaBUJILHOE OIpE/IesieHHe WHJEKCOB BBOJIUT B
32011y /1I€HHE OTHOCUTEILHO BO3MOXHOCTEN OpraHU3alll1 U €€ TPOLECCOB.

Ycnoeua npuzoonocmu (npouecca) (performance conditions): BueuiHue
yCIIOBUS, IIPU KOTOPBIX MTPOBEICHA OIIEHKA IMapaMeTpOB MpoIiecca.

BHremiHue ycioBusl TOJKHBI ObITh TIIATENIHHO YCTaHOBIEHBI. OHU BKJIIOYAIOT:

- TEXHUYECKHUE YCJIOBUsS (KAa4eCTBO HCXOJHBIX MaTepuajoB, OOOpPYIOBaHUS,
WHCTPYMEHTOB U T.1I., @ TAK)KE€ UHIUBUIyaIbHBIE OCOOEHHOCTH OIEPaTOPOB);

- mpolecchl H3MepeHuil (paspemaronias CrnocoOHOCTh MNPUOOPOB, YCIOBUS
MPaBUIILHOCTH, TIOBTOPSIEMOCTH, BOCITPOU3BOANUMOCTH U T.I1.);

- c1ocoObI 0TOOpa JaHHBIX (MIEPUOAUYHOCTH, YACTOTA).

Y c0BHS IPUTOTHOCTH SBIISIOTCS MUHUMAIBHO JTOTTYCTUMBIMU.

Hapamemp npuzoonocmu npouecca (performance measure). CTaTUCTUYECKUN
MoKa3areib, ONpEAesieMblii Ha OCHOBE BBIXOJHOM XapakTEpHUCTUKH TMpoliecca,
UCTIOJIb3YeMbI  JIJIT  OMHUCAHUsI TMpollecca, NpeObIBaHHE KOTOPOTO B  COCTOSHUU
CTaTUCTUYECKON YMpaBIIEeMOCTH  HE TMOATBEPXKICHO (qucCHepcHsi, MaT. OXXHJIaHUE,
OTIOPHBIM HWHTEPBaJ paCIpeleliCHUs XapakTEepPUCTHKH). BbIXomHas XapaKTepUCTHKA
mpoliecca — Cciay4yalHas BEJMYMHA, [JII KOTOPOW HEOOXOJUMO OMNpENeTUTh BH
pacripenenieHus U OIICHUTh €r0 TapaMeTphl.

Hnoexc  npuzoonocmu, P, P, (performance index): Benuuuna,
XapaKTepU3ymoIIas Mepy MPUTOTHOCTH MPoIlecca OTHOCUTEIHFHO YCTAaHOBJICHHOTO TOJIS
JOITyCKa.

OOBIYHO MHJIEKC MPUIOJHOCTH Tporecca Py, BRIpaxaroT B BUJIE JIMHBI HHTEPBAJIA
TpeOoBaHMii (1OJIA JOMyCKa), NEJICHHOW Ha JJIMHY OMOPHOI0 MHTEpBajia XapaKTepUCTUKU

NPOAYKIINH :
U-1L

B, =
X99.865% ~ X0.135%
Jlnst HopMalbHOTO pachpeliesieHusl g OMOPHOTO HMHTepBalia paBHa 6G. Tae S
MO3BOJISIET YYECTh M3MEHUMBOCTb, BBI3BAHHYIO CIy4alHbIMU (OOLIMMHK) NMpPUYMHAMH, a
TaK)K€ BCEMH CHEIHAIbHBIMUA MPUYMHAMH, KOTOPbIE MOTYT HPHUCYTCTBOBaTh. OlieHKa St
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HCMOJIb30BaHA BMECTO G, MOCKOJIBKY MCTHHHOE CTAaHJAPTHOE OTKIOHEHUWE, KAK MPaBHIIO,
HEU3BECTHO.

Bepxnuii unoexc npuzoonocmu npoyecca Py, Ppiy (Upper performance
index): MHaexc MpUroJHOCTH MPOIecca OTHOCUTEIIBHO BEPXHEH T'PaHUIIBI TOJIS JOITyCKa
U.

BepxHuil MHIEKC NPUTOAHOCTH Mpouecca Ppyy BBIPAKAIOT B BHUAE PasHOCTH
BEpXHEH TpaHullbl moist gonycka U 50%-0l KBaHTUIM paclpenesieHuss X, JTeJIeHHON Ha
Pa3HOCTh BEPXHEH IpaHUIIbl OTIOPHOTO MHTEPBaia XapaKTePUCTUKHU MPOoayKIuu U 5S0%-oii

KBaHTUJIM pacrpeaeiaeHus Xsoy, -

U — X509

PpkU =

X99.865% — X50%
WHoraa BepxHUM UHAEKC IPUTOJHOCTH MIpoLEcca ONPEASSIIOT B BUae”
Poes = U — X509
35;

rae Xsopy, - MapaMeTp INOJIOKEHMS, TAaKOW KaK MaTeMaTU4eCKOe OKHUJAaHUE
(cpennee) unaM MenuMaHa pachnpefesieHusi, a S¢ - OLEHKa CTaHJIApPTHOIO OTKJIOHEHUS
pacnpeziesieHus o BEIOOpKe oObema N.

Huscnuit undexc npuzoonocmu npovecca, Ppyp, P (lower performance
index): Muaekc mMpUrogHOCTH MPOIIECCa OTHOCUTENFHO HIDKHEW TPAHHMIIBI MOJIS JIOMycKa
L.

OOBIYHO HYDKHUM HHIEKC MPHMIOJHOCTH mpouecca Py, BBHIPAXKAIOT B BUJE
pasHocTH 50%-01 KBaHTWJIM pACHpPENENCHUs] Xso, U HMXKHEN TPAaHULBI NOJISI JOIYCKa,
NENEeHHOM Ha pa3HOCTh 50%-0M KBAaHTWIM pACHpPENCIICHUS Xspy, M HMXKHEH TPAHULIBI
OMOPHOr0 UHTEPBAJIA XapAKTEPUCTUKU MPOTYKIUU:

P = X509 — L
pkL —

X50% ~ X0.135%
NHorna HMKHUM MHAEKC TPUTOAHOCTH MPOLIECCa ONMPEAECTSIOT B BUJIE

P = X509 — L
pkL —
35;
rie Xsgy, - MapamMeTp TOJIOKEHHUS, TaKOW KaKk MaTeMaTH4YECKOe OXHUIaHUe

(cpenHee) wiaM MeauaHa pacHpelesieHus, a S; - OLIEHKa CTaHJAapTHOIO OTKJIOHEHUS
pacnpeneneHus o BeI0opke oobema N.

4. BOCITPOU3BOAUMOCTD ITPOLIECCA, MTAPAMETPBI U UHAEKCBI
Ycnosua eocnpouszeooumocmu (npouecca) (capability conditions): Bueuinue
yCJIOBHSI, TIPU KOTOPBIX MTPOBOAMIIACH OIICHKA MpoIecca.
BrentHue ycioBust JOKHBI ObITh TOYHO yCTaHOBJIEHBI. OHU BKITIOYAIOT:
® METOJIbl, MPUMEHSEMBbIC ISl JIEMOHCTpPAIIMU TOTO, YTO IMPOIECC SIBJISICTCS
yIpaBJIsieMbIM:
® TEXHUYECKHE YCJOBHUS (KA4ECTBO HCXOJHBIX MAaTepUaioB, 000pyI0BaHUE,
WHCTPYMEHTHI U T.II.. @ TAK)KE WHANBUYaJIbHBIE OCOOCHHOCTH ONIEPATOPORB);
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® TIpOIECCHl M3MEpPEHUH (paspemaromas CrIocOOHOCTh MPUOOPOB, YCIOBUS
MPaBUILHOCTH, TTOBTOPSIEMOCTH, BOCITPOU3BOANMOCTH, U T.11.);
e crocoObl 0TOOpa JaHHBIX (TIEPUOANIHOCTD, YACTOTA).

VYcnoBusi BOCIPOU3BOJMMOCTH Mpolecca 0ojiee OTpaHUYUTENbHbIC, YEM YCIOBUS
PUTOAHOCTH.

Bocnpouzeooumocms  npouecca  (capability):  CnocoOHOCT,  mpoiliecca
(opranusaiuu, CUCTEMbI) IPOU3BOIUTH MPOAYKIIUIO, YIOBIECTBOPSIONIYIO YCTAHOBJICHHBIM
TpeOOBaHUSIM.

Ouenka eocnpoussooumocmu npoyecca (process capability estimate):
Cratuctuueckas OIICHKAa BBIXOJHOM XapaKTEPUCTUKH TIporecca, s KOTOPOTo
MOATBEPKIACHO  COCTOSIHUE  CTAaTUCTUYECKOW  YNpaBisIeMOCTH  (CTaOWUIIBHOCTH),
XapaKTepu3ymoIas  BO3MOXKHOCTH  IIpollecca IO  HM3TOTOBJICHUIO  IMPOIYKIIHH,
XapaKTEPUCTHKA KOTOPOH YIOBICTBOPSET YCTAHOBICHHBIM TPEOOBAHMSIM.

B pesynbprare neicTBUi MO ONPEACIEHUIO OLEHKH BOCIPOU3BOAMMOCTH IIpoLecca
OTIPENENAIOT pacIpeeeHIe, BUI KOTOPOTO HEOOXOAMMO ONpPENCIUTh, a IapaMeTphl
OILICHUTb.

IHapamemp eocnpouszeodumocmu npouecca (capability measure): BenuuuHa,
XapaKTepu3yromias OJHO WM HECKOJBKO CBOWCTB paclpeleieHus] XapaKTepUCTUKU
IPOJYKIIUU B YCIOBUSIX BOCIIPOU3BOAUMOCTH.

1. Jlucnepcust pacnpelesieHusT XapaKTePUCTUKH TMPOIYKIHUH B YCIOBHUSAX
BOCITPOU3BOJAMMOCTH TIpoIIecca.

2. CpenHee pacmpeneieHUs XapaKTEPUCTUKU TPOAYKIIMH B  YCIIOBHSX
BOCIIPOU3BOAMMOCTH TIpoIiecca.

3. OmopHBIA HHTEPBAT PACTIPEIACICHUS XapaKTEPUCTUKH TMPOAYKIIUH B
YCIIOBHSIX BOCITPOM3BOAMMOCTH IIpoIiecca.

Hnoexc eocnpouseodumocmu npoyecca, C, (process capability index): Mnnekc,
XapaKTEPHU3YIOIINK BOCITPOU3BOAMMOCTD MIPOIIECCa OTHOCUTENBHO YCTAHOBICHHOTO TTOJIS
JOTYCKa.

YacTo WHIEKC BOCIPOU3BOAUMOCTH TMPOIECCa BBIPAXKAIOT B BHUAE JIMHBI
UHTEpBala TpeOOBaHM, JEICHHOW Ha JJIMHY OIMOPHOrO0 HWHTEpBaja s Mpolecca B

COCTOSIHUU CTaTUCTUYECKOM yIPABIAEMOCTHU:
U-L
Cp =

X99.865 — X0.135
JIns HOpMalibHOTO pacipeieieHUs JJIMHA OIIOPHOT0 MHTEpBaia paBHa 6G.

Bepxnuii  undexc eocnpouseooumocmu  npouecca, Cypy (upper process
capability index): MWuaekc, XapakTepU3yMOIIWH BOCHPOM3BOIMMOCTL  Ipolecca
OTHOCHUTEJIBHO BEPXHEW T'PaHULIBI OIS JOIYCKa.

OOBIYHO BEPXHUM WHIEKC BOCIPOU3BOJAMMOCTH TMIPOIIECCE BBIPAXKAIOT B BHUJC
Pa3HOCTU BEPXHEH TrpaHUllbl MO Aomycka U 50%-0if KBaHTWIIM pacrpenesieHust Xsqop.
JNEJICHHOM Ha JUIMHY BEPXHEr0 OMNOPHOrO HHTEpBaja Ipolecca B COCTOSIHUU
CTaTUCTUYECKOM YIPABISIEMOCTH:
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U — X509

C =
pkU —
X99.865% — X50%
JI1si HOpMaIBHOTO pacIpeie/ieHUs JUIMHA BEPXHEro OMOPHOTO MHTEpBaJia paBHA

30, & Xsg9 IPEACTABIIICT COOOM CpeTHEE U METUAHY .
C U —x500

Huoicnuit  unoexc  eocnpouseooumocmu  npouecca, Cypy. (lower process
capability index): Wumekc, XapaKTepU3YIONIMH  BOCIPOU3BOJUMOCTH  IIpoIecca
OTHOCHUTEJILHO HIKHEN TPaHUIIBI MOJIS JOMYyCKa.

YacTo HMXKHUW HHJEKC BOCIPOU3BOJAMMOCTH TIpoliecca BBIpaXaloT B BHUJIC
pasHocTH 50%-01 KBaHTWIM pacpeneseHus! Xsoy, 1 HKHEN TPaHMIBI MOJsA Jomycka L.
JEJICHHOW Ha JJIMHY HIDKHETO ONOpPHOrO0 MHTEpBajga Mmpolecca B COCTOSIHUU

CTaTUCTUYECKOU YIPaBIsIEMOCTH
X509, — L

C =
pkL
X50% — X0.135%

JI7ss HOPMAJIbHOTO PACIpeae/ICHUs] IJIHHA HUKHErO OIMOPHOrO0 HMHTEpBaja paBHA

36, X509 pEACTABISICT COOOM Cpe/iHEE U MENAHy

C.. = X509 — L

pkL — 30
Cmamucmuka eocnpouszeooumocmu (npouecca)) QCS (quality capability
statistic.c. QCS): CraTucTuka, TMO3BOJIAIONIAS  KOJMYECTBCHHO OXapaKTepU30BaTh

BOCIIPOU3BOAUMMOCTD IIPOLECCa 110 XapaKTCPUCTUKE KAYCCTBA.

5.YC/10BUA TIPUMEHEHUA

WNHaekchl BOCIIPOM3BOAMMOCTH M TPUTOJHOCTH OIMCHIBAIOT CBOWCTBA XBOCTOB
pacupeneneHnii XapakTepUCTUK NPOAYKUMU. Pa3nmnuHbIM ceMencTBaM paclpenesieHun
COOTBETCTBYIOT Pa3IMYHBIC CBOWCTBA U MOATOMY OILICHKH HHIEKCOB CHJIBHO 3aBHUCST OT
BBIOpAHHOTO pacmpenesieHus. Takum oOpa3oM, pacmlpeesieHue AOJKHO ObITh BBHIOPaHO
MPaBUIILHO.

Ha mepBoM stare cieayer onpeaenauth oObeM BBIOOPKH W YacTOTy €€ O0TOopa,
KOTOpbI€ HEOOXOIUMBI JJIS aHaJIKu3a MpoIiecca.

OO6mumii 00beM BHIOOPKH, Ha KOTOPOH OCHOBAHBI BBIUMUCIEHUS, CIEYET BHIOUPAThH
B 3aBUCUMOCTH OT >KEJIaeMOT0 YpPOBHS JIOBEpPHsS, TOYHOCTHM W THUIA HUCCIEAYEMOTO
mpoiiecca, BbIOpaHHBIH O00BEM JOJKEH O00EeCIeurBaTh JOCTOBEPHOCTh CTATUCTHUYECKOTO
a”Hann3a. O0pI4HO 00N 00BEM JaHHBIX cocTaBiisieT Oosee 100 HaOIOIEHNUIA.

B cnywasx, korjga mpeamnonararoT, YTO JaHHBIE MOJAYUHSIOTCS HE HOPMAaJbHOMY
pacripesiefieHni0, HeoOXOAUMO CYIIECTBEHHO YBEJIWYUTh OOBEM  BBIOOPKH  JJIA
ompeneneHusl BHUAA COOTBETCTBYIOIIETO paclpeneNeHus. ITO MOXKET MOoTpeOoBaTh
YBEJIMYEHUS KOJIMUYECTBA JaHHbIX Ha 50 %.
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[Tpu 3amucu pe3yapbTaTOB M3MEPEHMI Ba)KHO J0OABUTh HEKOTOPHIE YKa3aHUS O
KauecTBEe 3THUX pe3yJbTaToB. HeompeneneHHOCTh BCerjaa MPUCYTCTBYET B pe3yJbTarax
M3MEPEHHUI UCCIEAYEMbIX XapaKTEPUCTHUK, €€ CIEIYET OLICHHUTD.

TpeboBaHus K BOCIIPOM3BOIUMOCTH Mpoliecca U3MEepeHuil, ycranoBieHHsie B UCO
22514-7, Cyp = 1,33. Ecim mpouecc m3MmepeHuii cootBerctByeT Cyp, MeHee 1,33. To
TaKOM IIPOLIECC HE CIEAYET UCIIOJIB30BATh B €r0 TEKYILEM COCTOSHHM.

Br106pocs! npeacTaBisitoT co00i MOJMHOKECTBO HAONIOAEHUN U3 HA0Opa aHHBIX,
KOTOpPBIE 3aMETHO OTIMYAKOTCA OT OCTalbHBIX JaHHbIX. YacTb JaHHBIX MOXKET
OpUHAJUIEKATh JAPYroil COBOKYHMHOCTM WM OBITh pE3yJIbTaTOM HENPAaBUIBHOW UX
pEruCcTpalry Uik OONBIION MOTPEITHOCTA U3MEPEHHI.

CymecTByrOT COMHEHMS B TOM, YTO OHU NPHHALIECKAT K TOW KE T€HEPAIbHOMN
COBOKYIMHOCTH, YTO W OCTaJbHBIE JaHHBIE. DTOT BOINPOC HEOOXOJUMO HCCIEIOBATh.
Hcnonbs3oBaHne BBIOPOCOB MOXET MPUBECTH K OMIMOOYHBIM BBIBOAAM O (PaKTHUUECKOU
M3MEHYHMBOCTH IpOILIEcca.

J11s1 BBIABIICHHS BBIOPOCOB UCIOJIB3YIOT aHAJIU3 BPEMEHHBIX PS0B, KOHTPOJIbHbBIE
KapThl WJIA CTATUCTUYECKUE KPUTEPHUH.

6. AHAJIN3 TIPUTOAHOCTH U BOCITPOU3BOANMOCTH ITPOLIECCA

[IIecTs pa3nUYHBIX TUOB MPUTOJHOCTH U BOCIIPOU3BOIUMOCTH Mpoliecca
B Hacrosiiee Bpemsi ONpeaeseHO IIeCTh Pa3IUYHbIX BHUAOB MPUTOAHOCTH U
BOCITPOU3BOAMMOCTH IpOILIecca:
1. mpuroAHOCTH MaIUHBI (000PYIOBaHMS):
2. «mpenBapuTeNbHAsH TPUTOAHOCTD MPOIIeCCa;
3. «TeKyIIas» BOCIPOU3BOIUMOCTH MPOIECCa;
4. MPUTOJHOCTH U3MEPUTEIHLHOTO 000PYA0BAHMUS;
5. mapaMerp TOJOXEHUS TMPUTOJHOCTH - TPUTOAHOCTH MHOTOMEPHBIX
XapaKTEPUCTHK;
6. MPUTOTHOCTH AIbTEPHATUBHBIX JTAHHBIX.
WNuorna oHM HEOOXOIUMBI /IJ1s1 BBIYMCICHUS] HHIEKCOB BOCTIPOU3BOIMMOCTH.
[lepBbie Tpu THUMA U3 NPUBEACHHOIO CIHUCKA MpUHAJJICKAT OJHOW TpyIIe.
['maBHOE paznuyue Mexy HUIMUA COCTOUT B BHIOOPE MOMEHTa BpEMEHU ITPOBEPKHU U, TAKUM
o0Opa3oM, 06a3bl 17151 BBIYMCIICHUS CTaHJAPTHOTO OTKJIOHEHUSI.
MeTon OLEHKM BOCHPOU3BOAMMOCTA M MPUTOJAHOCTH Ipollecca COCTOUT U3
YETHIPEX ATAIOB.
Jrtan 1. JlaHHbIe, OTYYEHHBIE NIPU 0TOOpPE BHIOOPKHU, M300paxaroT Ha rpaduke B
BHJIE TUCTOTPaMMBbI (PUCYHOK 9).
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Pucynox 9 - FHCTorpaMMa

Jrtan 2. BeIOUparoT COOTBETCTBYIONIYIO CTATUCTUYECKYIO MOJIEIb PACIIPECIICHHUS
Ha OCHOBE (paKTUUECKUX JAaHHBIX U 3HaHUA nporecca (Pucynok 10).

XO.I&S‘!& X.'JIJ% XQQ.&&S‘S

Pucynok 10 - Pacnipenenenue

Oran 3. UVacHTUOUIMPYIOT TpaHUWIBI TMOJNS JONMycKa JUIsl  BBIOpAHHOMN
xapakrtepucTuku\ (Pucynox 10).

~21 ~



CraTuctnyeckoe ynpasieHune

21 mapTta 2020 .

F
-

Pucynok 10 - I'panuiibl mosst momycka

Otan 4. ComnocTaBisilOT MHTEpBal TPeOOBaHWI W BBIOPAHHOE pACHpPEICIICHHE
(Pucynoxk 11)

!
XO.'ISS‘I& XﬁOﬁ Xﬁ.ﬂﬁ-‘ﬂ‘

Pucynok 11 - ConocraBiieHrie B COOTBETCTBUU C ATAIOM 4.

PaznuyHble BHIIBI NPUTOJHOCTH M BOCHPOM3BOAMMOCTH IpoLEcca MOKa3aHbl Ha
pucynkax 12 u 13.
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Prswrmpyouss Bocopoeseoaramocm
ECTIp # FeI8 HIS Impomecca
i

/ Hpemapmaaa OLIREEA
EQ E]IF DERBOIOEEL0 FTH
/ IIpouscca
4
/f

SHaqeHIE SEp AETER HG THEH X

Pucynoxk 12 - CtaOuibHBIHM MPOIIECC U €T0 BOCHpOI/I3BOIII/IMOCTB

Przymmrepyreainge s /;r"f up DT TR 00 T

THIOLE T4

EHAMBHHE 8 DAKTE DHCTHER X

Pucynox 13 - HecTaGmiibHBIN MPOIIECC U €70 MPUTOTHOCTh

AHanu3 BOCIPOU3BOJMMOCTH TIpoLEcCa MOXKET OBbITh BBIIOJHEH B pa3HbIe
MOMEHTBI BPEMEHH.

Ecnu ycTaHOBJIEHBI OJHOCTOPOHHHE TPEOOBAaHMS, HANMPUMEP TE€OMETPHUUYECKHE
JIOITYCKH, BBIYHCIIAIOT TOJIBKO MUHUMAaJIbHBIN u3 UHJIEKCOB
MPUTOJHOCTH/BOCTIPOU3BOIUMOCTH.

6.1. [IpUrogHOCTH MALIUHBI

AHaJIM3 TPUTOAHOCTH TPOU3BOJICTBEHHOTO OOOpPYJIOBAaHMUS TaKXe Ha3bIBAIOT
AHAJIIU30M «IIPUTOJHOCTM MAIIMHBDY. Ero BBITIOJHAIOT I IMOJYYEHUS PAHHEU OLIEHKHU
MIPUTOJTHOCTH TpOIecca B BHUJE «CHUMKa» Mpolecca. AHaau3 TakkKe MOXKET ObITh
WCIIOJB30BaH IS ONPENECIICHUST  MOJEIHA  PAacCHpelelieHusl, COOTBETCTBYIOILIECH
(GYHKIIMOHUPOBAHUIO TIpollecca W TPHUTOAHOCTA MAaIIuHBL. MeToa MOXeT OBbITh
WCIIOJIB30BAH JIJIsSi COTMOCTABJICHUS M OIEHKH CIOCOOHOCTH Pa3IUYHOrO0 000pYIOBaHUA,
UCIIOJIb3yeMOTO B TIPOIIECCE, COOTBETCTBOBATH YCTAHOBIIGHHBIM TpeOoBaHusM. [lpu
aHann3e OOBIYHO HE MCTOJB3YIOT KOHTPOJBHBIE KapThl, MOCKOIBKY ISl 3TOTO HEOOXO UM
MIPOJIOJKATETHLHBIN ITepro1 HAOIOICHUH.
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['OCT P UCO 22514-3-2015 CraTtuctudeckue MEeTOAbl. YTIPaBICHHUE TPOIIECCAMHU.
Yacte 3. AHamu3 NOPUTOJHOCTM MAIIMH HA OCHOBE JAHHBIX W3MEPEHUN EeIUHUIL
MPOAYKITUH.

['OCT P UCO 22514-8-2015 CraTucTu4ecKkue METOAbl. YTIPaBJICHHUE TPOIECCAMHU.
YacTts 8. [IpurogHocTs MaliuH JJisi MPOIECCOB C HECKOJIBKUMH COCTOSIHUSIMU

6.2.IlpurogHoOCTH U BOCHPOU3BOAUMOCTD IIpoLecca

AHanu3 NpUroJHOCTH M BOCIPOU3BOJMMOCTH MPOIIECCa aHAJIOTUYHBI, B MPOIIECCe
aHajaM3a MPOBOJUTCA MPOBEPKA OOJACTH €CTECTBEHHOM HW3MEHYMBOCTH IIpoliecca B
3a1aHHBIN IEPUO]T BPEMEHH.

[IpurogHocTh W BOCHPOU3BOJAMMOCTH IPOLIECCA OMUCHIBAIOT PACIPEICICHUE B
TE€YEHUE MPOJODKUTENBHOTIO Nepuoja BpeMeHu HabmoaeHuid. OHU MO3BOJISIOT OLICHHUTH
BO3MOXXHOCTH  TpoIlecca IO  M3TOTOBIEHUIO MNPOAYKIMM B  COOTBETCTBUU  C
YCTaHOBJICHHBIMHU TPEOOBAHUSAMU WM JOIIYCKaMHU.

CHayaJia mpOBOAST MPOBEPKY HOBOT'O MJIM U3MEHEHHOTO Ipoliecca. ITO MO3BOJISET
Ha PAaHHUX CTaJUAX MOJYyYUTh MH(OPMALIMIO O KauyecTBE (PYHKIMOHUPOBAHUS Ipolecca.
Ha sT0i1 npoBepke gaHHBIE BHIOOPKU JOJIKHBI ObITh HAHECEHbI HA KOHTPOJBbHYIO KaprTy,
UCIOJIB3YEMYIO JI0 MOITY4YEHHUsI pe3yJIbTaTa.

Ecnu coOpaHHbIE NaHHBIE SBISIOTCA PE3yJbTaTaMH U3MEpPEHUs (I MPOIYyKUUU
WIM Tpolecca), BO3MOXKHO OINpEAENIEHHE €CTECTBEHHOW 00JIacTU HW3MEHYHMBOCTU
npouecca. Ecnu mpouecc HaxoAuTcss B COCTOSHMM CTATUCTUYECKOW YIPaBISIEMOCTH,
00J1aCTh U3MEHUYMBOCTH Tpoliecca (0I5l pacipeaeeHus1) 10KHA ObITh MPEACKa3yeMOM.

ISO 22514-4:2016 CratucTHYecKue METOABI B YIPABJICHHH IPOIECCAMH.
BocmpouszBogumocts v mpurogHocTh. Yacts 4. OLeHKH BOCITPOM3BOAMMOCTH MPOLIECCa U
KPUTEPUU TIPUTOTHOCTH.

6.3 IlapamMeTp MoJ10KeHMsI MPUTOAHOCTH MpoLecca

TpaauumoHHBIE METOJIbI, MCIOJB3YEMBIE Ui aHAJIW3a NPUTOAHOCTH ITPOIECCa,
IIPEAHA3HAYECHBI U1 OJHOMEPHBIX pacupeneieHuil. B cilydae mO3MIMOHHOIO JOIyCKa B
cootBercTBUM ¢ MCO 1101 B TpebOoBaHMSX YCTaHOBJIEHBI T'PAHULbI OTKJIOHEHHS OCEH
OTHOCUTEJIBHO JIBYX WM OoJiee 0a30BbIX TOYEK. Pe3ynabTaThl HAOMIOAEHUN MOAYMHSAIOTCS
IBYMEPHOMY PacCIIPENENICHUI0, KOTOPOE B 3TOM CIIydae CJIEyeT UCII0JIb30BaTh B Ka4E€CTBE

MOJIEJIM, OIMCHIBAIOMIEH BBIXOJ IMporecca. THUNUYHBIM TpPUMEP - MOJOKEHHE OCH
OTBEPCTHS.
B o6miem ciydae juist BBIYMCTICHUH:
® AHAJIU3UPYEMYIO XapaKTEPUCTUKY ONHUCHIBAIOT JIAaHHBIMU,

XapaKTepU3YIOIIUMH [OJIOKEHHE OCH (KOHTPOJUPYEMOE) OTHOCHUTEIIBHO
JBYX KOOpPAMHATHBIX OCEd B BHUAE Mapbl yuced (OCH KOOPAMHAT AOJKHBI
OBITh MEPHEHAUKYJIPHBI IPYT APYTY);
® VYCTAaHABJIMBAIOT TMO3WLMOHHBIE JOMYCKM B BHJIE KpPYyroBod, a He
PSIMOYTOJIBHOM 30HBI JIOIyCKa.
[Ipn aHanu3e ¥ BBIYMCIEHUHM MHAEKCOB MCIIOJB3YIOT OJHHM M T€ )K€ ONpPEACIICHHUS
OJIHOMEPHBIX (OLIEHUBAEMBIX) XAPAKTEPUCTUK U COIMOCTABIEHUE JAHHBIX O MPOLECCE C
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COOTBETCTBYIOIIMMHU TpeOoBaHUsIMHU. B 3TOM ciyyae aHanmu3 CBOAUTCA K COMOCTaBICHHIO
AILTUIICA, TIPEICTABISIONIETO PE3YIbTAThI MPOIIECcca C IIIUIICOM 30HBI JOIYCKa.
JlanHBIC H3MEPEHUH 1O IBYM OCSIM JIOJDKHBI OBITh MCCIEAOBAHBI HA CTAOMIIBHOCTD.
JIisl IPUHATHAS PEIICHUS MO pe3yJbTaTaM HaOMIOACHUN HCIOIL3YIOT JUArPaMMY
pazbpoca HabmogeHuil. Ilpu 3TOoM TPOBEPSIOT pPACMIONOKEHHE BCEX PE3yIbTaTOB
HaOMrofeHUT B 30HE Jomycka. PacmpeneneHue HAOOpPOB JaHHBIX JOHKHO OBITH
YICCJIEIOBAHO JIJIsl CETMEHTAIMY U BBISBJICHHS HECTYYaHHBIX TOYEK.
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Pucynox 14 - 30Ha MO3UIIMOHHOTO JOIYCKa

['OCT P UCO 22514-6-2014 CraTtuctudeckue METOIbl. Y TIpaBiICHUE MPOIECCAMHU.
Yacte 6. CTaTUCTUKH BOCIPOU3BOJUMOCTH TpoOIlecca JIJIi MHOTOMEPHOTO HOPMAaJIbHOTO
pacrpeieneHus.

6.4 AHa/1IM3 U3MEPUTE/IbHOU CUCTEMbI

HaGop MeTomoB, HCMONB3yEeMBIX JUISI OIEHKH HEOIPEACIICHHOCTH TIpoliecca
W3MEPECHUI B JTMAIa30HE YCIIOBUM, B KOTOPHIX (PYHKITMOHHPYET MPOIECC, U3BECTEH Kak
aHAJIN3 BOCHPOU3BOJAUMOCTH Mpolecca uiMepeHui. [Ipouecc nsmepeHnii aHaIU3UpyIoT,
HCIIOJB3YS TE€ K€ METOBI, YTO U IIPU aHAIU3€E MPOLIECCOB.

['OCT P UCO 22514-7-2014 CtatucTUYECKHUE METOIbl. Y TIpaBIICHHE MIPOIIECCaMHU.
Yacte 7. Bocrpon3BoauMoCTh IPOLECCOB U3MEPEHUN

[ToHumanue TOro, YTO0 M3MEHUYMBOCTH, COOTBETCTBYIOLIAS MPOLECCY U3MEPEHUM,
BCETJIa MIPUCYTCTBYET U HEOOXOIUMO MOJydeHUe HH(PopMaluu o pakTopax, BhI3bIBAIOIINX
9Ty HW3MEHYMBOCTh, SBJISETCA OCHOBOW aHailm3a mnponecca. Ecin HW3MEHYUMBOCTH
W3MEPUTEIBLHON CUCTEMBl OTHOCHUTENIBHO OOIEeW HW3MEHUYHMBOCTH MpoIecca HU3MEpPEHUM
SIBJISICTCS OOJIBIIION, HEO0XO0IMMO COKPaTUTh KOJIMYECTBO KOMIIOHCHTOB
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HEONPEICTICHHOCTH, BIUSAIOMNX HAa H3MEPHUTEIbHYI0O CHCTEMY H3MEpPEHUH, 0 Hadaja
aHaJM3a BIUSHUS STUX KOMIIOHCHTOB Ha TIPOIIECC.

HccnenoBanue mporecca M3MEpEHUH 4acTo MOAPA3ICIISIIOT Ha HECKOJIBKO THUIIOB:

1. mpoBepka Ha CMEIEHUE, TUHEHHOCTh U CTA0UIBHOCTD:

2. uccnenoBanne GRR (cxogmmocTn M BOCHIPOW3BOAMMOCTH H3MEPHUTEIHLHOM
CUCTEMBI);

3. ocoboe wuccaenoBanue (tum III), wucmompzyemoe Is OmpeneICHUS
MOBTOPSAEMOCTH MIPU OTCYTCTBUU BIUSHUA ONIEpaTopa:

4. ompeselieHUE Pa3MYHBIX JOMOJTHUTENBHBIX (PAKTOPOB, BIMAIONIMX Ha
MPOLIECC U3MEPECHHUIA.

AHanmm3 Tmporecca u3MepeHuit obOecmeunBaeT 3G(EKTUBHBIN CIIOCOO BBIOOpA
npolecca u3MepeHnit u 06opynoBanus. OH Takke 00eCrieurBaeT OCHOBY JIJIsi CPAaBHEHUS U
YMEHBIICHUSI PA3TUUUNA PE3YNbTATOB HU3MEPEHHUM IMyTEeM ONpeNeseHUsT W3MEHUHMBOCTHU
npolecca U3MEPEHHUI.

6.5. UHJEeKChbl IPUTOAHOCTH U BOCIPOU3BOAUMOCTHU

PaznuuHble  TUIBI  MPUTOJHOCTH W BOCIPOU3BOJMMOCTH  MOTYT  OBITh
IPE/ICTAaBIICHbl C TMOMOIIBI0 HMHJIEKCA, CBA3BIBAIOLIETO TEKYIIUNA MPOIECC C 00JaCThIO
nomycka. HacTo HMCHOIb3YIOT MHAEKC BOCHPOM3BOAUMOCTH C,. paBHBI OTHOILEHHIO
Pa3HOCTU TpPaHMI] TOJHOTO HHTEpBaja TpeOOBaHW K PA3HOCTU TPAHUI] OIMOPHOIrO
MHTEpBaja JJIsl XapaKTepUCTUKU MPOAYKIUHU (B CIy4yae HOPMAJIbHOTO paclpeaesieHus 3TO
60). DTa BemWYMHA SBIISETCS MEPOM TEOPETHUYCCKON BOCIPOM3BOAMMOCTH TIpoliecca, y
KOTOPOT'O CPEAHEE PACIIOIOKEHO TOUHO MOCEPEIMHE MEXAY I'PAHHUIIAMU MO AOMYCKA.

Hacto ucmonb3yror Takke MHAEKC Cpp, KOTOPBIH XapakTepu3yeT (PaKTUYECKYIO
BOCIPOM3BOJAUMOCTh IPOLIECCa, CpelHee KOTOPOro He 0053aTeabHO PacHOIOKEHO
oCepeANHE MEXKy T'PaHUIIAMU TIOJISI IOITYCKa.

Ecaum mpouecc HaXoOWUTCS B COCTOSIHUM CTaTUCTUYECKOW YNPaBISIEMOCTH, TO
CIIeyeT UCIoNb30BaTh HHIAEKCHI Cp, U Cpy, B TIPOTUBHOM CIIy4ae CIEIYyET MCIOJIb30BaTh
UHIEKCHI P, 1 Py,

[Ipu BbINOJSHEHNWH aHaIW3a OOOPYAOBAHMS CIENYET UCIOJIb30BaTh UHIEKCHI Py, U
Pmk.

Kak cneacTtBue, CylecTBYIOT Pa3iMYHbIE CUTyalldd, B KOTOPBIX HMCHOJB3YIOT U
Ipyrue HWHIEKChl, HMEIolue OoJee TMOAXOIIIIMEe CBOWCTBA [JIsi 3TUX CHUTyaluil
(HampuMep, B ciydae pachpeliefieHUd OTIMYHBIX OT HOpMayibHOTO). OZHUM W3 HHUX
ABNAETCSA MHIEKC Cpppy, KOTOPBIN BBEIYUCIAIOT IO (hOPMYIIE:

d d

62+ (u—T)2 6E[(X —T)?]
rae T - meneBoe 3HAUCHUE,
d - pa3HOCTh TPaHHUIl HHTEPBAJIa TPCOOBAHMIA;
E[.] - MmaTemaTHueckoe OKUIaHUE.
Ecnu nanHbIMU mipoliecca SIBJISIIOTCS JIaHHBIE KOHTPOJSL MO albTEPHATUBHOMY
NpU3HaKy (HAampuUMep, MPOLIEHT WIM YHUCIO HECOOTBETCTBYIOLIUX EAWHUI] MPOMYKIIHH),

~ 26 ~

ox

Chm



CraTuctnyeckoe ynpasieHune

21 mapTta 2020 .

MNpUroaHOoCTb Iponecca paBHa JOJC HWIM YaCTOTC HCCOOTBCTCTBYIOIIMX CAWMHUIL

MPOAYKIIUU
Z1—p
Cp, = 3
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KOHTPOJIbHBIE BOITPOCBI.

1. Yrto takoe mpoiecc?
Kakue ¢akTopsl BIUsIOT Ha npouecc?
3aueM NMPOBOJAT aHAIIU3 TIpolecca’?
B ueMm cyTh nmoka3zaresis BO3MOXKHOCTH?
Yrto Takoe «MOJEIN MPOLECcca, 3aBUCSIIETO OT BPEMEHN»?
Kakne monenu BbI 3HaeTe?
B uem cytb Mogenu A?
Kak Benet cebst mapametp n3amMmenunBoctyd B Moaenu B?
. Kakumu napamerpamu xapakrepusyerca Moaens C?
10 [TpuBenute npumep Mogaenu D.
11.ITpuBeauTe NpUMep rUCTOrPAMMBI, XapaKTepHU3yrolyt0 Moaens A.
12.Kak moxet BoiisiieTh kaprta lllyxapra nponecca mo Monenu B?
13.0co6ennocth rpaduueckoro oroopaxkenuss Moaenu C.
~27 ~
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14.Kaxk BbI nonnMaete gpasy «OO01iasi npuurHa BapuabeIbHOCTH Tporieccar?

15.Kakue  mnpuyuHBl  BapuabeNbHOCTH  MpoIlecca  MOXHO  Ha3BaTh
CnenuanbHbIMU?

16.Yto Takoe M3MEHYUBOCTH TIportecca’?

17.J1aiite popmynupoBKy TepMuHa «CTaOUIBHBINA TPOLIECCH.

18.YTto XapakTepu3yroT MoKa3aTeIr BO3MOKHOCTH Tiporiecca’?

19.VYcnoBus anst mpuMeHeHus oKa3aTeseld BO3MOXKHOCTH Mpoliecca.

20.1{enun ucnonb30BaHUs MOKa3aTesIe BO3MOKHOCTH TIpoliecca.

21.HazoBuTe ycnoBus MPUTOAHOCTH IMpoOIlecca.

22.Yto Takoe «IlapameTp mpurogHocTu mnpoiecca»?

23.I1puBenure hopmyny MHaekca mpuroaHoCTy mpoiiecca.

24.HazoBuTe ycnoBusi BOCIIPOU3BOAMMOCTH IpoIiecca.

25.Yto takoe «IlapameTp BOCIpON3BOAMMOCTH HpoOIecca»?

26.ITpuBenute popmyny MHmekca BOCIPOU3BOUMOCTH TIPOIIECCa.

27.B yem otiimune MHaekca npurognocT u MIHIEKCa BOCTIPOU3BOIUMOCTH?

28.YcnoBus npuMeHeHus: HAEKCoB.

29.HazoBute TpeOOBaHWS K BOCIPOM3BOAMMOCTH TPOIECCa H3MEPCHHM,
yctaHoBsieHHbie B UCO 22514-7.

30.[lepeuncnure pa3TUYHBIE BHIBI TPUTOJHOCTH ¥ BOCIPOHU3BOJAUMOCTH
npoiecca.

31.HazoBuTEe OCHOBHBIE OJTamlbl METOJAa OLEHKH BOCHPOU3BOAMUMOCTH H
IPUTOJTHOCTH poLecca.

32.B gem cyTh napametpa «IIpurogHocts Mammny»?

33.0cobennoctu mapamerpa «[IpurogHOCTs ¥ BOCIIPOM3BOUMOCTH MPOIECCa.

34.Ilopsanok onpenenenus «Ilapamerpa monoxKeHus: IPUTOTHOCTH MPOIIECCA.

35. 17151 4ero uCmoab3yeTcs «AHaNIN3 U3MEPUTEIHHOM 3a1aun»?
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