] AHANN3
BO3MOXHOCTEN 1 YPABNAEMOCTH
TEXHONOr MYECKOT O MPOLIECCA

10.1. CywHocTb 3agay aHanusa npouecca un oénactb
ero npMMeHeHusA

AHanua TexHonorn4eckoro npouecca npeacraBnaetr cobon uc-
crnefoBaHMEM M3MEHYMBOCTM M pacnpenernieHns nokasaTtenen Kadect-
Ba C LIeNbi0 OLIEHKM NPUrO4HOCTWU Mpouecca Ans U3roTOBIEHUs Npo-
OyKUMM B pamKax Bapuauuu, paspellaeMon B TeXHUYeckux Tpebosa-
HUsiX. B cOOTBETCTBMM C MeXOyHapoAHLIMU CTaHgapTaMu Takoe oLe-
HUBaHMe SABNSeTCs 00A3aTenbHOM MNpoLeaypol B CUCTEME MEHeoX-
MeHTa KayecTBa. B ee ocHOBe nexuT cpaBHeHue nons gonycka, ycra-
HOBJTEHHOIO MO OTHOLLEHWIO K MOKa3aTenio kavyecTBa COOTBETCTBYIO-
LWMM HOPMaTUBHbIM OOKYMEHTOM, C Bapuauuen 3Toro ke nokasarterns
KayecTBa, OOHapyXeHHOW npu HabnogeHMsX 3a TEXHONOrMYEeCKUM
NpoLEeCCoM.

AHanu3 BO3MOXHOCTEW U yNpaBnsi€MOCTU TEXHOJIOMMYECKOro Npo-
Lecca ncnonb3yeTcs:

—Ang onpeaeneHvs cnocobHocTer npolecca NpousBoauTb Mpo-
OYKLMIO, COOTBETCTBYHIOLLYIO YCTAHOBIIEHHBIM TPEOOBAHUSIM;

— AN OLEHKM OXMOaeMoro KornmyecTBa HECOOTBETCTBYHOLLEN MPo-
AyKumm;

—Ans Bbibopa npoueccoB 1 o6opyaoBaHus, CNOCOOHbLIX MPON3BO-
ONTb NPOJYKLMIO HeOBX0OAMMOro KayecTBa.

Y106kl 0b6ecnednTb BbINYCK MNPOAYKLUWUW, COOTBETCTBYIOLEN YCTa-
HOBIEHHbLIM TPeOOBaHUAM, MPOLLECC AOIMKEH

—obecneunBaTtb NpMemMreMbln pa3bpoc Nokasartens Ka4ecTBa;

—ObITb CTATUCTMYECKN yNPaBNSEMbIM.

Mpumepbl BapnaHTOB COCTOSIHUSI MpoLecca C TOYKU 3pEHUs Npu-
€eMIIeMOCTU ero pesynbTaToB npueBegeHsl Ha puc. 10.1. B nepsom
cnydae (puc. 10.1,a), korga dakTudeckuii pasbpoc KOHTPONUPyemMoro
napameTpa MeHbLUe [OOMYCTUMOrO WM OTKIIOHEHWE OT crneundurkalmm
(3agaHHOro 3HayeHwusl) OTCYTCTBYET, MmpoLecc BrnonHe obecneuvBaeT
nony4YeHne NPoAyKLMN 3afaHHOro KayecTBa.

Tpebyemoe kayecTBO obecneumBaeTcs U B cryvae, M300paxeH-
Hom Ha puc. 10.1,6. ®akTmyecknii pa3bpoc 34ech Takke He NpeBbilaeT
OOMyCTMMOWN BEMWYMHbI, OAHAKO LIeHTp Bapvauuu napamerpa CMeLleH
OTHOCUTENBHO 3a4aHHOro 3HayeHus. [1oaTomy Manenwee nposiBNeHne
0COObIX MPUYMH MOXET YyCWNWTb Bapuauuio nokasaTens kayecTsa Ao
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.._ Jonyctumbin pasbpoc . }—ﬂonyCTMMbM pasbpoc——

1 1
LSL uUsL LSL UsL
i 1 i i
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
! | ! OTKIOHEHNE 1
: ' i ‘
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
: ! : — !
! 1 ! A
1 1
3anaHHoe 3HaueHre ' 3agaHHoe  dakTUdeckoe
(cneyundmkaums) 3HaveHne 3HaueHne
«—— daKTyeckuin pasbpoc «— dakTnyeckuin pasbpoc
a

;-— Honyctumbiin pasbpoc —»

LSL uUsL

Puc. 10.1. BapnaHTbl COCTOSIHUSA
npouecca C TOYKM
3pEeHUs NPUEMIIEMOCTU

N I 7 S

3aﬂaHH08 3Ha4yeHne
(cneyyndmkaums)
e QakTnyeckuit pasdpoc
6

Takon cTeneHu, 4yto GyayT HabnogaTbCs 3HaYeHUs, BbIXOAALME 3a
rpaHuly gonycka (B AaHHOM crnydae — ckopee Bcero 3a USL). Mpo-
Llecc B NogoGHOM COCTOSIHUM TakkKe MOXHO CYMTaTb MpUEMIIEMbIM, HO
criedyeT MMeTb B BUAY, YTO HabnogaeTcs TEHAEHUMS K noTepe Kade-
cTea.

B cnyuae, nsobpaxeHHom Ha puc. 10.1.B, noTeps KayecTBa npo-
usowna. XoTa LEHTP Bapvauuy KOHTPONMPYeMoro rnapameTpa coBna-
[laeT C 3afaHHbIM 3HaveHeM, hakTMYecKkun pasbpoc npesbillaeT ao0-
nycTUMyl0 BenuumHy. KonuMuyecTBo HECOOTBETCTBYIOLLENA MNPOAYKLMU

Oynet onpenenatbcs OOMSAMU pacrnpefeneHns 3a HuwkHen (p,) u

BepxHen ( p,) rpaHMLamu nomnsi Jonycka, KOTopble paBHbl COOTBETCT-
BYHOLLMM BEPOATHOCTSAM:

p, =P(X <LSL); (10.1)
p, = P(X >USL), (10.2)
127
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BennyuHebl p, n p, TaKkKe Ha3blBalOT AONIAMUN 3aHMKEHHbIX U 3a-

BbILLIEHHbIX 3HAYEHUIA.

MpenctaeneHHble Ha puc. 10.1 BapmaHTbl COCTOSIHUA npouecca
XapakTepusylT ero noteHuuan, T. €. BO3MOXHOCTb obecneumBaTb
hakTU4ecKylo Bapvauuio nokasartens kadyectsa B npegernax gonyctu-
MOW Benu4yuHbl. BmecTe c Tem, BaxHOe 3HayeHne vMMeeT ynpasnse-
MOCTb (CTabunnbHOCTb) Npouecca.

M3 onpepgenenus, npmeegeHHoro B FTOCT P 50779.11-2000, cne-
AyeT, 4TO ynpaBrsieMoCTb npouecca npeacTaBnsieT cobon Takoe ero
COCTOSIHME, B KOTOPOM pasnuyunsi cpefn BblOOPOYHbLIX pPe3ynbTaTos,
MOMyYeHHbIX B PasfIM4Hble MOMEHTbI HabMAEHUsl, MOXHO CyYuTaTb
CNeACTBUEM CIyYaMHbIX NPUYUH. [Ns Takoro COCTOSHMS XapaKTepHb
NpaKkTUYeCKM HEM3MEHHOE MOSIOXEHUS LieHTpa paccesiHUs OTHOCUTENb-
HO 3aJaHHOrO0 3HA4YEeHUs KOHTPONMPYEeMOro mnapameTpa M MNpUMEpPHO
O[MHaKoBble Bapuauuun B kaxgon ms Bblbopok (puc. 10.2, a-6). Ecnim
npu 3TOM BO BCeX Bblbopkax akTuyeckuii pa3bpoc MeHblue [onyc-
TMMOroO, TO MPOLECC Ha3biBaloT CTabwunbHbIM WM npuemnemsiM (puc.
10.2,a). B cnyvae, korga Habniogaetca daktnyeckun pasbpoc, npe-
BblLatoLwmi none gonycka (puc. 10.2,6), npouecc HasbiBatoT cTabunb-
HbIM, HO HENPUEMIIEMbIM.

HecTtabunbHoCTb npouecca NposiBNsieTCs B HEMOCTOSIHCTBE Bbl-
OOpPOYHBIX Bapuauui 1 NONOXEHUsI LEHTpPa paccesiHUs OTHOCUTENbHO
3afaHHoro 3HadveHus (pwuc. 10.2,6-B). [Mpn 3TOM BO3MOXHa cUTyauus,
Korga, He CMOTPS Ha CMeLleHMs1 BbIDOPOYHbIX LIEHTPOB paccesiHus,
dakTnyeckun pasbpoc OGygetr nexaTtb B npedenax gonycka
(pnc. 10.2,B). Takon npoLecc HasbiBatOT HECTAOMMbHBLIM, HO Npuemsie-
MbiM. Ecnun xxe GygyT Habntogatbes cnyydam, Korga gakTudeckmii pas-
Opoc npeBbiwaeT gonyctumyk Bapuaumio (puc. 10.2,B), npouecc sB-
nsieTca n HecTabwnbHBIM, U HENPUEMIIEMBbIM.

10.2.XapaKkTepuUCTUKN COCTOSIHUSA (MHOEKCbI) Npouecca

MokasaTeny BO3MOXHOCTEN XapaKTepusylT MNoTeHuuanbHblie U
dbaKkTUYeCKe BO3MOXHOCTU NpoLiecca YAoBMNeTBOPATbL YCTAHOBIEHHbLIM
TEXHUYECKUM OOMNycKam Ans 3Ha4YeHM KOHTPONMpyemMoro nokasaTens
KayecTBa, U3MepPSeMoro no KoNM4yecTBeHHOMY npuaHaky. [Ona ux npu-
MEHEHWS OOMKHbI BblTb BbINOMHEHbI creayoLime YCroBus:

- MHOMBMAYanbHbIe 3HAYeHUs NokasaTenein KavecTsa OTAENbHbIX
e4VHWL, NPoaYKUUM OOJDKHbI MOAYMHATECS HOPMaribHOMY 3aKOHy pac-
npegeneHns unu 6rmnskomy kK Hemy;

- NpegBapuTenbHO AOMMkHA ObiTb NMpoBedeHa oueHka CTabuIbHO-
CTV MpoLiecca ¢ NPUMEHEHNEM KOHTPOJSIbHbIX KapT;
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Pacnpenenerve
ofGbeauHeHHON BeiGopKM

Pacnpenenesue
antGopkn Ne 5

Pacnpenenenve
BblGopku Ne 4 Mpouecc 8 cocTosHM A

Pacnpeaenenve
BuiBopku Ne 3

Pacnpenenenue
BoiBopkm Ne 2

Pacnpenenexue
BbiGopkn Ne 1

Pacnpegenexune
oBbbegUHEHHON BLIBOPKK

PacnpepensHue
BbiBOpKK Ne §

Pacnpegenexue
abibopxr Ne 4

Pacnpenenenve Mpouecc B cocTosHuu b
Buibopin Ne 3

PacnpeneneHnne
BLIGOPKY Ne 2

Pacnpegenexve
8bIGopK Ne 1

Pacnpepenenve
o6beguHeHHon abibopxu
PacnpegeneHue

BoBopKm Ne 5

Pacnpegenenve
BbIGOpKY Ne 4

Pacnpepenerve

GopK Ne 3 Mpouecc B cocToRHuY B
BbIGOPKK Ne 3 -

Pacnpepnenexuve
abiGopku Ne 2

Pacnpegenenve
BbiGopku Ne 1

Puc. 10.2. TunuyHble BapmaHTbl CTabMbHOCTM Npouecca [<>]
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-U3MEHYMBOCTb PEe3ynbTaTOB U3MEPEHUN, OOYCINOBMEHHas He
TOSBKO MOFPELLIHOCTBI0 U3MEepPUTENbHbLIX NPUOOPOB, HO U U3MEPUTENb-
HOW CUCTEMOW B LIENIOM, AO0JPKHA ObITb Marna no CpaBHEHWUI0 C HOpMa-
TMBHbIM JOMYCKOM AN KOHTPONMPYEMOro nokasaTensi.

lMokasaTenu, NpMMeHsAeMble ANsi OLEHKN BO3MOXHOCTEN CcTabuib-
Horo npouecca (puc. 10.1,a), Ha3bIBalOT UHOeKcamu 80CIPOU38OOUMO-
Cmu JaHHOro npovecca:

c _USL-LsL, .
»~ 65, (103)
(usL-X X -LSL
Cp =mi — —— . (10.4)
30, 30,

Xapaktepuctuka Cpk - NHOEKC C Y4eTOM LEHTPOBKM (T. €. C yde-
TOM MNOJSIOXEHUS LieHTpa Bapuauumm npolecca), a Cp- nHaekc 6es yde-

Ta LEeHTPOBKW. 3Ha4yeHne Cp HEe 3aBUCUT OT MOJIOXKEHNA LIEHTpa Ba-

puvaumm npouecca U gaxe ecnum dakTU4ecKne 3Ha4vyeHust nokasartens
KayecTBa OyayT nexaTb BHe [OMycKa, 3TO He MOBMUSIET HA BEMNUYUHY
(10.3). 3TOT MHAEKC XapakTepu3yeT NuLlb NOTEHUNanbHbIE BO3MOXHO-
CTU npouecca Anst AaHHOro gonycka u hakTuyeckn onpeaenset MUHU-
MaribHO BO3MOXHbIA YPOBEHb HECOOTBETCTBMIA, ecnu npouecc bynet
abconoTHO cTabuneH Mo Ha- Wnaexc Cok

. va Fol S
CTpOuKe W 3HayeHune X, 6yﬂ,eT

YCTaHOBMEHO N0 LEeHTPY Aomnycka.
Whaexkc C,, 3aBucnt oT Ha-

i
'
.
«
i
'
'
i
i
i
i
§

CTPOWKM 1 Bceraa He Gonblue, Yem

Cp. Mpu cMmeLleHMn LeHTpa Ba- LsL LSL+USL USLN
2
pvauun npouecca ot UeHTpa AO0-  pyc. 10.3. 3aBUCMMOCTb UHAEKCA

nycka Cpk yMeHbLuaeTca u MmoxeT  Cp OT NonoxeHus LieHTpa Bapua-
LMK npoLecca OTHOCUTENBHO A0-
nycka [<>]

cTaTb Jaxe oTpuuaTternbHbIM, ec-
nM UeHTp HacTpownku, OyaeT 3a
rpaHuuen gonycka (puc. 10.3).

CpaBHeHue uvHOekca Cpk C MHOEKCOM Cp no3BondeT caenatb

BbIBOJ, O CTEeMeHn HacTpownku npouecca. Ecnu Cpk<Cp Ha 30% unu

MeHee, TO MPOLECC YAOBMETBOPUTENBHO HACTPOEH Mo X Ha LEeHTp
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nonsa gonycka. Ecnm xe Cpk MeHbLUe Cp Bornee yem Ha 30%, TO 3TO

O3HayaeT NIoxoe MCronb3oBaHWe BO3MOXHOCTEN npouecca. B atom
crnyyae ypoBeHb HECOOTBETCTBUM MOXET ObiTb 3HAUMTENbHO CHUKEH,
€CInu ycTaHaBNMBaTb LIEHTP HacTPOWMKM Brnvke K LeHTpy AonycKa.

B (10.3)-(10.4) BenuumHa O, - BbIGOPOYHOE CTaHAAPTHOE OTKIIO-
HEHMe KOHTPOIIMPYEMOro NnokasaTtens B pes3ynbrare OeWCTBUS TONbKO
OObIYHbLIX MPUYMH 1 TakuM O00pPa3oM OHO XapakTepusyeT COOCTBEHHYHO
namMeH4MBocTH npouecca. OueHuBaHne O, pPeKOMeHAYIT MNpoU3Bo-
OUTb B 3aBMCMMOCTM OT TMMNa KOHTPOSbHOW KapTbl, MPUMEHSBLUENCS
Ans noATBepPXAeHMsA CTabunbHOCTM npouecca, No OJHOW U3 crneayto-
Lmx hopmyn:

- npu ucnons3oBaHum X - 1 MR -kapt

6, = MR/d, ; (10.5)
- npv ncronb3osaHm X - n R -kapt
0, =R/d,; (10.6)
- Npv ucrnonb3osaHn X - S-kapT
0, =9/c,, (10.7)
roe MR- CpeaHUN CKOMb3ALWMIA pa3Max, paccynTbiBaembln No ¢op-
myne (9.24);

R - cpeaHwit pasmax otaenbHbIX BbIGOPOK, paccHUTLIBAEMBIi MO
dopmyne (9.5);

S- cpeaHee 3HauyeHMe CTAHAAPTHBIX OTKMOHEHWI OTAENbHbIX
BbIBOPOK, paccunTeiBaemoe no opmyne (9.15);

d214 C, - Koa(ppULMeHThI, 3HaueHns kotopbix (Tabn. 10.1) 3asu-

cAaT NMnbo oT ymcna N ToYek, NCMOSb30BaHHbLIX ANs pacyeTa
CKONnb3sLero paamaxa, nMbo ot obbema N oTAENbHbLIX Bbl-

BOpPOK, NCMONb30BaHHbIX AN nocTpoeHns R -kapToil.
CobcTBEHHAs M3MEHYMBOCTb MpoLecca MOXeT Takke OblTb oue-
HeHa cnegylowmm o6pasom:

2 2 2
§ t. 5 t.5
k )
2

S| - BbIOOpOYHas gucnepcusi e4MHUYHON BbIOOPKM 0OBbEMOM n;:

(10.8)

0, =
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3HaueHust KoadhduLMEHTOB Ans pacdeTa O | [<=]

Tabnumua 10.1

n d, C, n d, C,
2 1128 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

Nj

S = 1 (yi -Y; )2; (10.9)
i=1

71 - cpegHee BbIBOPOYHOE eAMHUYHOM BbIGOPKM OOBEMOM n;:

MHoekc Cp He 3aBMCUT OT HAcTpoOMKM npouecca: gaxe ecnu Tl
OyaeTt HacTpoeH BoobLle «MUMO JOMNYyCKa», 3TO He MOBMUSET Ha Benu-
4nHy (28). Ina yero xe HyxeH 3ToT uHgekc? - OH xapakTepusyeT no-
TeHUManbHble BO3MOXHOCTU npoLecca AN JaHHOro gonycka u daktu-
Yeckn ornpenenseT MUHMManbHO BO3MOXHbIA YPOBEHb HECOOTBETCT-
BUIA, ecnin npouecc bygeT abcontoTHO cTabuneH no Hactporike (T.e. No
\X) n 3HauyeHune p, OyaeT yCTaHOBMEHO MO LEHTPY Aonycka. 3HadeHus
3TOr0 «OMTUMUCTUYECKOrO», T.€. MUHUMAaIIbHO BO3MOXHOIo Ans AaHHO-
ro npowecca ypoBHsi HECOOTBETCTBUM NpuBeaeHo B Tabnumue.

lMokasaTenu, NpMMeHsAeMble ONS OLEHKM BO3MOXHOCTEN Mpouec-
COB, CTabUNbHOCTb KOTOPbLIX He nogTBepxaeHa (coctosHua b n B Ha

puc. 10.1), Ha3bIBaOT UHAeKkcamu rpueodHocmu

_USL-LSL

60;
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(UsL-X X -LsL
P =mi — : (10.11)
30, 30;
B (10.5)-(10.6) BenuunHa O, - BbIGOPOYHOE CTaHAAPTHOE OTKIIO-

HEeHMe KOHTPONMPYEMOro nokasaTensd B pesynbTaTe AENCTBUS Kak
OObIYHbIX, TaK N 0COBLIX NPUYMH. Taknm oOpas3om, OaHHbIN NokasaTenb
XapakrepusyeT o6LLy0 N3MEHUYMBOCTL MpoLecca U paccumTbiBaeTcs No

dopmyne

G, = Ni_lle“( : —7)2 : (10.12)

rme N =mn - o6wuin o6bem AaHHbIX, NpeAcTaBneHHbIX B M BbIGop-

kax o0beMoM N kaxpgas, KoTopble Obinv caenaHbl 3a HEKO-
TOPbIN Nepuon BpeMeHn HabnaeHns 3a NPOoLEeCcCoM;

X - ToyeuHas OUu€eHKa MaTeMaTU4eCKoro oXunaaHua nokasartend
KayvecTBa (cpe,u,Hee npou,ecca), paccuntbiBaemas kak o6-
uee cpegHee aHann3npyemoro MmaccmBea gaHHbIX:

_ 1 N
X =_z X ; (10.13)
N =

X, - pesynbTaT U3MepeHUs eAMHUYHOTO MokasaTensi kayecTsa OT-
penbHoi eauanubl npoaykumm (1 =1,...,N).

» W P, xapakTepusyioT BO3MOXHOCTM MpoOLEcCOoB B
NPEeAnosiokeHU, YTo cpeaHee NpoLecca HacTPOeHo NGO MOXET BbiTb
HaCTPOEHO Ha LieHTp nons gonycka. Ecnu cpefgHee npouecca cmelle-

HO UNM MOXET ObITb CMELLEHO OT LieHTpa Nons Aonycka, TO AOMOMHu-
TENbHO AONA aHanMsa MpoLeccoB creayet npumeHsaTth uHaekcel C

Nhaekesl C

pk
nP,.

ﬂOCTaTO‘-IHO 4aCTO B HOPMATUBHbIX OOKYMEHTax YyCTaHaBlIMBaAKT
TOMbLKO OAWMH Mpeden nons gonycka: nuéo HawbGonbwee USL, nu6o

HaumeHbliee LSL npegenbHoe sHayeHue nokasartens kadectsa. To-
roa Ans oueHKU BO3MOXHOCTEN npoLiecca NpUMEHSIIOT TONbKO UHAEKCHI

Cpk " Ppk, KOTOpble paccyMTbIBalOT MO OAHOM M3 credyloLlmx cre-

ayowmm opmyr:
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o %, X (10.14)
X -USL.
Cpk = Tl y (10.15)
Pk:EEE:zg; (10.16)
p 36—1’
P, = X _AUSL, (10.17)
30,

®opmynbl (10.14)-(10.17) NpUMEHSAIOTCA Takke B TeX criyyasix, Ko-
ria OAHO W3 MpedernbHbIX 3HAYEHUIM KOHTPONMPYeMoro nokasaTens
cyLlecTByeT B BUAE eCTeCTBEHHOro hmanyeckoro npegena.

B HekoTOpbIX cryyasx, MO YCMOTPEHMWIO W3roTOBUTENS WU Mo
TpeboBaHMo noTpebuTens NpoayKuMn MOryT NPUMEHSTECA UHbIe MOoKa-
3aTenn BO3MOXHOCTEN MnpoLecca, Hanpumep KoagguyueHm 8ocrpo-
uzeodumocmu cmabusibHO20 rpouecca

CR=1/C, (10.18)

n KoaghgbuuueHm npusodHocmu npoyecca, cmabusibHOCMb KOMopPOo20o
He nodmeepxdeHa

PR=1/P,. (10.19)

Hn oanH nHaekc B oTAENbHOCTU He NPUMEHNM KO BCEM rMpoLec-
CaM U H1M oauH KOHerTHbII7I npouecc Hesb34a MOJIHOCTbO OonncaTb OoA-
HUAM NHOEKCOM.

10.3.0LeHKM COCTOSIHMA NpoLiecca Ha OCHOBE MHAEKCOB

[Ons obocHOBaHUSA 3HA4YEHUN UHOEKCOB, MO KOTOPbIM MOXHO Cy-
OUTb O COCTOSIHUM TEXHOMOrMYecKoro npolecca, UCnorb30BaHbl OCO-
OEHHOCTM MIOTHOCTM BEPOSITHOCTWM CTaHAAPTHONO HOPMarnbHOro pac-
npegenexus (puc. 10.4).

B npakTuke ynpaBrneHus KkauyecTBOM MPOAYKUUM UHTepBan oT -3S
[0 +3s, B KOTOpPbIN Npy HOpMarnbHOM 3aKOHE pacnpefeneHust BeposiT-
HocTu nonagaet 99,73% 3Ha4YeHW Criy4anHoOWn BenuYnHbI, paccMaTpu-
BalOT Kak cmamucmu4deckuli 0onyck nokasartens kadecTtsa. Opyrumu
cnosamu, pa3bpoc 3Ha4YeHUn nokasaTens kavyectBa CUMTaeTcs YAOB-

(3D,er Yhom N Yi —
HOMUHarnbHoOE " C*)aKTVI'-IeCKOG 3Ha4YeHUd nokasartend Ka‘-IeCTBa) nexart

NEeTBOPUTENbHbLIM, ecrin oTknoHeHust d; = |yi ~Yion
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B npeaenax nHtepsana, AnnHa KoTo-

poro 6s (T. e. paBHa LLECTMKPATHOMY St Sv
BbIGOPOYHOMY CTaHAAPTHOMY OTKIO- : 5 :
HEHUI0). o Lorn
M3BecTHO, 4TO B COOTBETCTBUU Lo
CO CTaHAapTHbIM HOPMarbHbIM pac- ~4s-Js 25715 0 Is 2s 3 4s
npegeneHneM BepOSTHOCTb OTKIO- % ) T
HEHWSI 3HAYeHWs cryvaHoW Benu-  6) =g_§=wg
UYMHbI OT €e MaTeMaTM4ecKOro OXu-
faHua bonee yem Ha 40 paBHa Hy- 5 75 =7 R
nto. OTcroaa MOXKHO 3anucaTb: 5 Sy
P(_ 40 S |yl - yH(IM| S +40) = 1 8) * :%=(Z€7
CnepoBartenbHo, Npu HopMarib- 1 |

1
HOM BbIGOPOYHOM pacnpegeneHun o 25 % 0 ds 25 35

rorie gornycka, yctaHoBfieHHoe Hop-  Puc. 10.4.060cHoBaHue 3Ha4eHun
MaTMBHbIM [OKYMEHTOM (HopmMamue- MHAEeKca rofiHoCTH [<>]
Hoe rone 0orycka), MOXHO paccmart-
puBaTb KaK UHTEpBar, AfIMHA KOTOPOro paBHa BOCbMUKPATHOMY BbIGO-
POYHOMY CTaHAAPTHOMY OTKITOHEHMIO:
S, - S, =8s.

Takium obpasom, sHaderne P, =8s/6s5=1,33 (puc. 10.4,a) ozHauaeT,
4TO CTaTUCTMYEcKoe More Aonycka ye HOPMaTMBHOMO M B CMbICNe
obecneyeHuss kayecTBa Mpodykuuu Mo paccmaTpyBaemMoMmy nokasare-
o npouecc obrnagaeT XopoLlei YCTOMYMBOCTbIO, Tak Kak BEPOSITHOCTb
HapyLleHus TpeGoBaHNN HOPMATMBHBIX JJOKYMEHTOB NMPaKTUYECKN paB-
Ha Hymo.

BbiGopoyHoe cTaHAapTHOe OTKMOHeHMe MnokasaTens kadecTsa
MOXET OKa3aTbCs TakMM, YTO CTaTUCTUYECKOE Nore Aonycka coBnageT
C HOpMaTuBHbIM (puc. 10.4,6), T. €. UHAEKC FOAHOCTM NPUMET 3HauYeHue

Pp = 6S/65=1. MogobHas cuTyaumus o3HayaeT, 4TO BEPOSTHOCTb MO-

ny4yeHMs HekayeCcTBEHHOM npoaykuumn Bospocna go 1-0,9973 = 0,0027
unu oo 0,27%, T. e. cTabunbHOCTL MpoLecca yxyawunacs A0 MUHU-
ManbHO NPUEMIIeMOro ypoBHS. B nogobHbIX yCroBusix ocyLlecTBrieHne
npouecca ewe OOoMyCTUMO, HO KenaTenbHO NPUHATE Mepbl A51s NOBbI-
LUEHUS ero cTabunbHOCTMU.

Ha puc. 10.4,B n3obpaxeH criyyan, korga B pesynbTarte KOHTPO-
NMpyemMoro TeXHONOrMYecKoro npouecca nonyvyaeTcs Takoe ctaHgapT-
HOe BbIOOPOYHOE OTKITOHEHME MOKa3aTens KayecTea, NPy KOTOPOM CTa-
TUCTMYECKOE Mnore gonycka Oorblle HOPMaTUBHOIO, MpUYeM HopMma-
TMBHOE nofe coBnagaer C «4eTbIPEXCUIMOBbLIM» UWHTEpPBAsiOM
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(S, =S, =4s).NMpuatom B, = 4s/6S = 0,67 1 BEPOATHOCTL BLIXOAA

HecCoOTBETCTBYIOLEN npoaykumm pasHa 1-0,9545 = 0,0455 unu 4,55%.
MopobHasa cuTyauma ABNSETCS KPUTUYECKOW, B KOTOPOM HeobxoamMmo
paccMoTpeTb BOMPOC O MpeKkpalleHun npoluecca Ans MPUHATUS SKC-

TPEHHbIX Mep Mo ero ctabunusauun.

CBs3b MHOEKCOB BO3MOXHOCTEW Cpl/l Cpk CcTabunbHbIX npouec-

COB C OXWAaeMblM KONMYECTBOM HECOOTBETCTBMI MPOAYKUMM MpU
HOpManbHOM pacrpefeneHnM Bapuaunm KOHTPONMpyeMoro nokasare-
ns npegcTtaeneHa B Tabn. 10.2.

Ta6bnuua 10.2

CBs3b UHOEKCoB BOCNpon3BogMMOCTU Cp n Cpk CcTabunbHbIX npoueccos

C OXUZaeMbIM YPOBHEM HECOOTBETCTBUIA MPOAYKLMM [<>]

YpoBeHb HECOOTBETCTBUM
npoayKummn B

YpoBeHb HECOOTBETCTBUM
npoayKumm B

3HayeHune 3HayeHune
npoLeHTax | Yncne HecooT- npoLeHTax | Yncrne HecooT-
Cp W [HecooTBeT-| BETCTBYHOLUUX Cp WM [HecooTBeT-| BeTCTBYHOLLMX
C CTBYIOLLNX eanHnL Ha C CTBYIOLLNX eAVNHUL, Ha
pk eOVHUL, | MUINUOH eaun- pk eOVHUL, | MUNIIUOH eau-
npoaykumm,| HWUL Npoayk- npoayKumm,| HUL Npoayk-
% uuu, ppm % unw, ppT
0,33 32,2 322 000 1,00 0,27 2700
0,37 26,7 267 000 1,06 0,15 1500
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

Ecnu npouecc oueHuBaeTcs no uxaekcy C

p’

TO npuBeneHHble

3HAYEHUs] OXUOAEMOr0 YPOBHSI HECOOTBETCTBUSI CriedyeT paccmartpu-
BaTb Kak MUHMMAaSIbHbIE U3 BO3MOXHbIX MPWY HACTPOWKE Ha LEHTP Nors

pjonycka. Mpu oueHke npouecca no uHaekcy C
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3Ha4YeHnda oxuaae-




MOrO YPOBHSI HECOOTBETCTBUS ABMSIOTCSA MakCMMarnbHbIMU U3 BO3MOX-
HbIX NPU HEUM3MEHHOW HACTpoWKe npouecca. Takum o6pa3om ¢ Ucnosb-

3oBaHueM Ttabn. 10.2, 3Haa 3HAYEeHMs M Cp 7 Cpk, MOXHO ornpege-

MUTb AManasoH OXWMOAeMOro YPOBHS HECOOTBETCTBUM ANA aHanmsu-
pyemMoro npouecca. Hanpumep, npu oLeHKke BO3MOXHOCTEN npouecca

nomny4yeHbl crnegyowme 3HavyeHns NHOEKCOB: Cp =0,81n Cpk: 0,69.B

3TOM Ccriyyae oXxuaaemblin ypoBeHb HecooTBeTCcTBUM oT 1,5 % fo 3,8 %.
B [<>] noguyepkmBaeTcs, YTO BCMEeACTBME UCMONb30BaHUS BblOO-

POYHbIX OLEHOK AONA nony4veHusa Cp n Cpk N OrpaHN4YeHHOCTU obbe-

MOB HabnwoaeHw npuBefeHHble B Tabnuvue 3HavyeHus OXmaaembix
YPOBHEN HECOOTBETCTBUM MOryT 3aMEeTHO OTNMYaTbCHA OT (PaKTU4eCKn
HabnogaeMblX YPOBHEW HECOOTBETCTBMIA [OENCTBYHLUMX MPOLIECCOB.
[MoaToMy 3Ha4YeHue oXngaemblx YPOBHEN HECOOTBETCTBUIN UCMONb3YIOT
TONMbKO ANsl NpeABapuTeNbHbIX OLIEHOK KayecTBa NMPOLECCOB U MOHU-
TOPUHIa yny4lleHu.

M3BecTHbl Takke OaHHble MO paHXUPOBAHWIO UHOEKCOB rOAHOCTU
WU HaOexXHOCTU B MeXAyHapOAHOW CUCTEME MEeHeKMeHTa KayecTBa
npuBegeHsbl Hwxe (Tabn. 10.3).

Ta6nuua 10.3

PAHXWPOBAHUE 3HAYEHWUY MHOEKCOB rOAHOCTU U HAOEXHOCTU
OnA NPUHATUA MEP OTHOCUTEJIbHO TEXHOJTOI'MYECKOTI O MPOLIECCA

[<>-<>]
Bo3MOoXHbI Ouenka
P.C BbIXOZ, " PekomeHayemble gencrauns
p p 6 0 cTabunbHocTU
paka, %
Boree 1,67 | MeHee 10 OTnuyHas MOXHO yMEHBLIMTL CTPOTOCTE
KOHTpOns
1,33-1,67 100,06 Xopotuas HeobxoammocTb BMeLLaTenscTaa
oTcyTCcTBYET
1,00-1,33 0,06-0,3 YposneTBopuTenbHas JKenarenbHo yny4umre
cTabunbHOCTbL Npouecca
0,67-1,00 | 0,3-4,55 Mroxas Heobxopnmo cposoe
BMeLIaTeNbCTBO
_| DanbHelwee BeaeHne npouecca
MeHee 0,67 | Bonee 4,55 CTaﬁM”::;(;TTb oTYT | Ges 9KCTPEHHbIX Mep Mo ero
Y cTabunusaumm HegonycTUMo

10.4.06wme pekoMeHAALMMU NO aHaANIM3y COCTOAHUSA NPOL,ECCOB

DI'BOY BIIO «MI'TY um. I'.1. Hocosa»,
© Pymsanyee M.H., Pyuunckas H.A. (eraswr yue6no2o nocobus)




[o Hayana aHanusa OO0MKHbl ObiTb BbINOMHEHbLI OMNpPeaerieHHble
JOEencTBuUA.

Co3paHue cpepgbl, 6naronpuaTHon gna aHanu3a. C aTon ue-
nblo Heobxoaumo obecneymnTb YCNOBUS OIS BbIMOMHEHMS AEACTBUIA MO
YNYYLLIEHUIO KA4YeCcTBa, PeCYpPChl U YCIOBUS AN OOBEKTMBHOWM OLEHKM
NpOLIECCOB.

OnpepeneHue npouecca. [JomkHbl ObITb YCTAaHOBMEHbI B3aMMO-
CBSI3V pe3ynbTaToB NpoLiecca Co BCEMU onepaumsiMi, Nnofib3oBaTens-
MM U KOHKPETHbLIMK 3fIeMeHTaMM npoLuecca, KOTopble BNUSIOT Ha KaX-
ayto ctaguio (nogu, obopynoBaHue, matepuarn, METOAbl U OKpyXato-
was cpega). Ytobbl BbISIBUTL YKa3aHHble B3aMMOCBS3U PEKOMeEHAYETCS
ncnonb3oBaTh MeX@YHKLMOHaNbHBIN noaxod, T. €. 06beguHNTb OnbIT
CcrneumanucToB, OTBEYaLWMX 3a pa3Hble acnekTbl npouecca. B kavecT-
BE HarnsggHoro otobpaxeHusi B3aMMOCBSA3EN peKoMeHOyeTcs npume-
HATb MPUYUHHO-CIIEACTBEHHYIO AMarpaMMy U KapTy TEXHONOrMYecKoro
npotiecca.

OnpepenuTb NokasaTenu, KOTopble 6yayT Ucnonb30BaThCA B
KayecTBe BbIXOAHbLIX NapameTpoB (pe3ynbTaToOB, OTKNMKOB) MpoO-
uecca. C 3TOM Lenbio M3 MHOXECTBA OTKITMKOB HEOOXOAMMO BbISIBUTb
Te, KOTOpble Hanbonee NepcneKkTUBHbI NSl COBEPLUEHCTBOBAHUS NPO-
uecca. Hanbonee npocTo Takom aHanM3 MOXHO caenatb Ha OCHOBaHUK
npvHuuna lMapeTo, a ero pesynbTatbl 0TO6pa3nTb B BUAE Auarpammbl
MapeTo.

Mpn 3TOM pekoMeHAYeTCs y4uTbiBaTb TpeboBaHUSA U B3aUMOCBSI-
31 KaK KOHEYHOro noTpebuTens, Tak n nocregyLwero npouecca npo-
M3BOACTBA Npoaykuum unu ycnyrn. C uenbto HenpepbiBHONO COBep-
LLIEHCTBOBaAHUSI peKoMeHayeTcsi paboTatb Hag NnpobnemMon B KOMaHAe.

Takke HeobXoAMMO paccMaTpuBaTb YCTAHOBMEHHbIE (haKTbl He-
XenaTternbHbIX OTKMOHEHUI npouecca (6pak, nepenernku, 3aTpaTbl Bpe-
MEeHU, NoTeps Luenu 1 T.4.) 1 obnactun pucka (yBenuyeHue 4micrna mame-
HEHWI B NPOAYKLMM, B yCIyre Unm B npoLecce).

Ons adhpeKkTUBHOro M3y4eHust pesynbTaTMBHOCTM NMpoLecca sBns-
€TCsl NepCrneKkTUBHLIM UCMNOMNb30BaHNE CTATUCTUYECKN 3HAYMMbIX B3au-
MOCBSI3el Mexay OTKnMkamu. Hanpumep, ecnu OTKNMK TPYAHO U3Me-
pUTb, MOXXHO M3MEPUTb CBA3AHHYKD C HUM XapakTepucTuky. Ecnu He-
CKOIMbKO OTAENbHbIX XapakKTEPUCTUK MNPOAYKUMN UMET TeHOEHLUo
N3MEHATLCS B3aMMO3aBMCUMO, TO OCTAaTOYHO paccMaTpuBaTth OAHY U3
Hux. OpgHako crnegyeT UMETb B BuAy, YTO gaxe cratuctuyeckn Ha-
[EeXHas Koppenauus He Bcerga OAHO3HAYHO ornpefensieT NpUYMHHO-
CneacTBEHHbIE CBA3N Mexay BenuunHamu. Mpu oTcyTCcTBUM NpeaBapy-
TenbHOW MHGOPMAaLMK O NpoLecce AN BbISIBIEHUS TaKUX B3aMMOCBSI-
3el 1 MPOBEPKM UX 3HAYMMOCTU MOXET MoTpeboBaTbCs crneumanbHO
CNMaHMpPOBaHHbIN 3KCNEPUMEHT.
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Onpepenutb U3MepUTENbHYI cuctemMy. Kaxgpli KOHTpoOnu-
pyemblii pe3ynbTaT JOKeH OblTb n3MepeH B npouecce paboThl, a UH-
dopmaumsa gormkHa bbiTb CBOEBPEMEHHO AOBeAeHa A0 BCEX 3auHTepe-
coBaHHbIX nuy. CnegyeT 3apaHee onpedenuTb, kakas uHdopmauwms,
roe, Korga v npu Kakvx YCroBWsIX OOJPKHa ObiTb cobpaHa. Namepu-
TenbHoe obopygoBaHMe OOMKHO OoTBevaTb TPeboBaHMAM TOYHOCTU U
BOCMPOMN3BOANMOCTU pe3yrbTaToB M3MEPEHUN U Nepuogmyeckn npo-
X0auTb KanubpoBKy U NOBEPKY.

MuHuMM3MpoBaTb M3MEH4YUBOCTb. Heobxogumo CHM3UTL BO3-
nencrtane ocobblX NPUYMH U3MEH4YMBOCTU. [INs aToro cnefyeTt peruct-
pupoBaTb BCE CYLLECTBEHHbIE N3MEHEHUS B YCNOBUAX OCYLLECTBNEHUS
npoLiecca, TakMe Kak CMeHa WMHCTPYMEeHTa, MCXOOHOro marepuana u
T.40. MMpn nocnegyowemM aHannse 3TO NMOMOXET NpPefoTBpaTUTbL CMe-
LIEHNe AaHHbIX, MOJTYYEHHbIX B CYLLECTBEHHO Pa3fU4HbIX YCIOBMSX, a
Takke MaeHTMOULNPOBaTbL OCOObIE MPUYMHBI HEAOMYCTUMbIX OTKIOHE-
HUKW pe3ynbTaToB MpoLlecca.

BbibpaTbh 06beM, HacTOTy OTOOpa U YUCO NOArpynn AaHHbIX
(BbIGOPOK). [Moarpynnbl AOMXHbI BbITb COOPMUPOBaHbLI TakK, YTOObLI
BapvaLuu BHYTPU KaXKAOW M3 HUX Obiniv 0ByCcrnoBneHbl TONbKO M3MEH-
YMBOCTbLIO OT OOHOW eANHWLIBbI NPOAYKLUKN K APYTrON 3a KOPOTKUIA nepuog
BpemeHn. B aTtom cnyyae nwoboe HexapakTepHOe pasnuune Mmexay
noarpynnamu 6yoeTt oTpaxaTb HexenaTenbHOe M3MeHeHVe B npouec-
Cce, KOTOpOoe [OO0MMKHO ObITb MCCnegoBaHO ANA MPUHATUA COOTBETCT-
BYIOLLNX OENCTBUN.

Ha nepBoM asTane aHanu3a npouecca noarpynnbl SOIMKHbI OXBa-
TbiBaTb YeTbipe-NATb MNOCNEeAOBaTENbHO M3rOTOBIEHHbBIX €4WHUL, Mpo-
OyKUMMW, MPOU3BEAEHHbIX NMPW OOWUHAKOBbLIX MPOW3BOACTBEHHBIX YCIO-
BMAX 32 KOPOTKWMA MPOMEXYTOK BpeMeHu. [Mpu 3TOM M3MEH4YMBOCTb
BHYTPW nogrpynn 6yaeTt oTpaxaTb TONMbKO OObIYHbIE NpUYMHbL. OObeM
BbIGOPOK AOMKEH ObITb MOCTOAHHBIM Ast BCEX NOArpynm.

Ocobble NpUYMHBI U3MEHYMBOCTM MOTYT BO3HUKHYTb M3-3a pasnu-
YA MEXAY NepcoHarioM CMEH, CyLeCTBEHHO HEOAMHAaKOBbIMU Xapak-
TepucTMkamu matepmana pasfnuyHbiX NapTui, KOPPEKLMSMU TEXHOMO-
rmdyeckoro pexuma u 1.4. Noatomy noarpynnbl pekoMeHayeTca oTou-
paTb Tak 4YacTo, YTOBbl OHM MOrfK OTPasnTb BO3MOXHbIE 0COOble Mpu-
YMHbI U3MEHEHWW npouecca BO BpemeHu. [pu nepsBoHavanbHOM 06-
cnegoBaHun oTOoOp NMoArpynn pekomeHAylT NpoM3BoAWTb NOCNefoBa-
TenbHO Yepe3 KOpOTKMe UHTepBanbl BpemeHu. Korga npouecc crtabu-
neH (unyn NPOBOASAT YCOBEPLUEHCTBOBaHUE npouecca), UHTepBarn Bpe-
MeHV Mexay opMmMpoBaHMEM NOArPYNMN MOXET ObiTb yBEMYEH.

Yuncno nogrpynn AOMKHO ObiTb TakMM, YTODObl MOIMM MPOSIBUTLCS
BCE OCHOBHbIE MPUYUHBI M3MeH4YMBOCTU. [lpn npoBepke Ha cTabunb-
HOCTb M €CIniM OHa eCTb, XOPOLUYK OLEHKY HacTporku n pasbpoca npo-
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Luecca JaloT pesynbTatbl aHanusa He MeHee 25 noarpynn, copepxa-
wmx 100 unu 6onee nHamBMayanbHbIX 3Ha4YeHW. B HekoTopkIx crnyya-
AX MOTyT TaKke MCMNONb30BaTbCs CYLECTBYHOLWMNE AaHHbIe, KOTOpble
nony4yeHbl HedaBHO.

lMocne BLIMNOMHEHWS MEePEeYUCHIEHHbIX BbIE MOArOTOBUTENbHbIX
MEepONpUATUIN HeOOXOAMMO OMnpedenuTb AONYCTUMOCTb OLEHKN BO3-
MOXHOCTEN npouecca ¢ npuMmeHeHnem nHgekcos. CHavana, Ha OCHoBe
KOHTPOIbHbIX KapT Heobxoammo ybeamTbCs, YTO MOATBEpPXKAeHa cTa-
OunbHOCTbL NpoLecca U pesynbTaTUBHOCTb €ro yryylleHus, T. . 0COo-
Oble NpUYUHBI MOEHTUMULNPOBaHbLI, NPOaHanNM3npPOBaHbl, CKOPPEKTU-
poBaHbl 1 ycTpaHeHbl (puc.10.5).

KonunyecTBeHHy OLEeHKY BO3MOXHOCTEN cTabunbHOro npouecca

MOXXHO NpoBOAUTbL Ha OCHOBE MHOEKCOB BOCMNPOU3BOOMMOCTU Cp n

Cpk MpU BbINOSTHEHUW CREAYIOLMX YCIIOBUIA:

—TexHn4yeckne TpeboBaHUs U Apyrue yCTaHOBIEHHbIE HOPMaTUBbI
TOYHO NpPeAcTaBnstoT NOTPebHOCTN NOTPedbuTeNs;

—3afaH UeHTp u (Mnu1) rpaHuubl Nonsa Aonycka;

— M3MEHYMBOCTb U3MEPEHMWIN OTHOCUTENBHO Mana;

nonb3oBaTeNM CornacHbl C OTHOCUTENbHOCTLIO MOSTyYEHHbIX 3Ha-
YEHUN UHOEKCOB BOCMPOM3BOAMMOCTU B CBSI3N C OOBEKTMBHO CyLLeCT-
BYIOLLIEN N3MEHUYMBOCTbIO NPOLLECCa;

—NPOLIECC HAXOAUTCA B CTAaTUCTUYECKM YNPaBNsiEMOM COCTOSIHUM
(cTatnctnyecku ctabuneH), T. e. HabngaeTca criyyan, n3obpaxxeHHbIN
Ha puc. 10.2,a;

—M3MepeHUs MHOMBUAYaNbHOrO nokasaTens kadyecTtBa COOTBETCT-
BYIOT HOpMaribHOMY pacnpegeneHuio.

Ecnu ctabunbHocTb npouecca noaoTBepXAeHa, TO BblUMCHSETCS
cobcTBeHHas M3MEHYMBOCTb O, MO O[OV W3 NPUBEAEHHbIX Bbllle

dopmyn — (10.5), (10.6) munu (10.7) - B 3aBUCMMOCTM OT TWMa KOH-
TPOMbLHOW KapTbl, MPUMEHSABLLENCS ANS NOATBEPXAEeHUs cTabunbHOCTH

npouecca. [lanee paccuuTbiBaioTcs 3Havenus mnaekcos C, n C
[lenaeTcs BblBOJ OTHOCUTENLHO COCTOSAHMSA npoLiecca. HanoMHum, 4To
sHauenme C, xapakTepusyeT noTeHLManbHble BOSMOXHOCTH MpoLec-
ca, a C,, - chakTnyeckue, T. €. C y4€TOM HACTPOEHHOCTM Mpouecca Ha

3apaHee yKkasaHHoOe LieneBoe 3Ha4YeHne (Hanpumep, Ha cepeaunHy nons
gonycka).
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Puc. 10.5. AnroputM oLeHMBaHNsSi BO3MOXXHOCTEN npouecca [<>]

B cnyyae HecTabunbHOCTM mnpouecca HeoOXoOUMO OLEHUTb
BO3MOXHOCTb YCTPaHeHUS 0coObIX NpuynH. Ecnn ycTpaHeHne ocobbix

MPUYMH HEBO3MOXHO, AN aHanusa npouecca criefyeT MCnonb3osaTh
WHAEKChI Cp, Pp " Ppk. Mpu atom, cHavana, HeoBXxoauMo ornpene-
NUTb KaKomn M3 cryyaes HeCTabuIbHOCTM HabnogaeTcs.
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Ecnu npouecc HecTtabuneH TOMbKO MO MOMOXEHUIO CpedHero
(pnc. 10.2,6), HeobxoauMMO paccunTaTtb COOCTBEHHYH W3MEHYMBOCTb

0, no dopmynam (10.6) unu (10.7), a Takke MNOMNHYID N3MEHYMBOCTb
0, no copmyrne (10.12). B paHHOoM criyyae crefyeT UCMoNb3oBaTbh

NHOEKC Cp AN OLLeHKN NnoTeHUManbHbIX BO3MOXHOCTEN npouecca, a

Takke MHAOEKCbI Pp n Ppk ana oueHKu d)aKTI/I‘-IeCKI/IX BO3MOXHOCTEN.

Heobxoanmo Takke NpuHATbL Mepbl MO obecrneyvyeHuo CTabunbHOCTU
NOSNIOXXEeHNs cpegHero.

Ecnn npouecc HecTabuneH v No MOJIOXEHUIO CPedHero, u mno
pa3bpocy, paccuMTbiBaeTCA NofHasi U3MEHUYNBOCTb GT no dopmyne
(10.12) n oueHuBaOTCA BO3MOXHOCTM MpoLiecca C NpUMeHeHNeMm UH-

[IEKCOB F’p " Ppk. B panbHeiileM Heo6XxoaAMMO MPUHATL Mepbl Ans

obecneyeHnst cTabnnbHOCTM pa3mMaxoB.
10.5.Mpumep pacyeTta nHAEKCOB npouecca B MS Excel

MpuBegem npumep oLEHMBAHMSA HAOEXHOCTU NPOM3BOACTBA Ha
LLIMPOKOMONOCHOM CTaHe ropsiyen npokKaTku nonocbl HOPManbHOW TOY-
HocTu no FOCT 19903 ¢ HOMMHaNbHBIMKU pasmepamu 2,5x1250 MMm.

Onsa aHanu3a B3aTbl 5 napTui metanna, pesyrnbTaTbl KOHTPOMS
KOTOpbIX BBEAEHDI C kKnasuaTtypsbl B s4enkax oT B10 go F21 (puc. 10.6).
AHanusvnpyemMble napTuv Nonoc nNpeactaBnsoT cobo eAMHUYHbIE He-
3aBMCMMblE U OJHOPOAHbIE BbIOOPKK, T. €. OHU MONyYeHbl HE3aBUCUMO
ofHa OT Apyron B pasnuyHble nepuodbl paboTbl CTaHa U He codepxaT
rpyobIX NOrpeLHOCTEN.

B ayenkax E1 n E2 BBeaeHbl C knaBmatypbl HOMUHasbHbIE pas-
Mepbl MOMoChI.

B ayenkax B7 u D7, Takke C knaBuaTypbl, BBeAEHbl «MUHYCO-

goit» O, n «nniocosoit» O, aonycku FOCT 19903 Ha MeTann Hop-
MasibHOM TOYHOCTU MO TOMLMHE MPU 3a4aHHbIX HOMUHAmBHBLIX pasme-
pax. HwkHas LSL n sepxHss USL ponyctumble rpaHvubl, a Takke
HOpMaTMBHOE rofie  [onycka aHanuavpyemoro napameTtpa
USL- LSL paccunteiBatotcst B aueikax D7, E7 n F7 cnepyolwmm o6-
pasom:

Hueiika  Pacuem 6 MS Excel

D7 =E2+B7

E7 =E2+C7

F7 =E7-D7
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B auenkax J3:N11 paccumTbiBalOTCA U OLEHUBAKOTCH XapakTepu-
CTUKN eOUHUYHbIX BbIOopoK. OCOOEHHOCTU NPOrpaMMUpOBaHMs pacye-
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Ta 1 oueHnBaHus npveedem Ang sbldbopkn 1 (ademnkn ot J2 go J11):
fyelika Pacyem e MS Excel
J3  =CYET(B10:B19)
J4  =MWH(B10:B19)
J5  =MAKC(B10:B19)
J6  =ECNN(J4<$D$7;"Het";ECIIN(I5>SEST;"Het";"1a"))
J7  =CP3HAY(B10:B19)
J8 =CTAHOOTKNOH(B10:B19)
J9  =[MCn(B10:B19)
J10 =ECMM(ABS(CKOC(B10:B19))/KOPEHB(6*J3*(J3-1)/(J3-2)/(J3+1)/(J3+3))<3;"Ha";"HeT")
J11 =ECIIN(ABS(3KCLIECC(B10:B19))/((J3-1)*KOPEHb(24*J3/(J3-3)/(J3-2)/(J3+3)/(J3+5)))<5;" 0a";"HeT")
OcobeHHOCTb NporpamMmmMmMpoBaHns Ang Apyrux BbIGOPOK COCTOUT B
npaBuibHOM 3aJaHuU CChINTOK Ha agpeca sveek B apryMeHTax cratu-
CTMYECKMX (oyHKUMA. [Ons BblOopkn 2 HeobxoguMmMo MCMonb30BaTb
cebinky (C10:C21), ans Beibopkn 3 — (D10:D20) n T. 4.
lMpoBepka HOpManbLHOCTU pacnpegeneHns n3y4aemMoro napamMet-
pa B s4yenkax J10:N10 n J11:N11 npon3BoguUTCA Ha OCHOBaHWWN COOT-
HoweHun (2.13) u (2.15). Bo Bcex crniyyas nony4yeH pesynbrtaT «[a»,
T. €. BCe BblOOpKU NpeacTaBnAlT 3HAYeHUst CrydYarHOW BeNU4YMHbI C
HOpMarbHbIM 3aKOHOM pacnpefeneHus BepoAaTHoCcTW. Ecnu nonb3o-
BaTbCA TEPMUHOMNOIMEN MeXAYHapOoOHbIX CTaHOApPTOB MeEHeAKMeHTa
KayecTBa, 3TO O3HA4aeT, YTO B UCCNeayeMOM TEeXHOMOrMyeckom mnpo-
Lecce Bapmauusi nokasaTensa kavyecTBa Bbi3BaHa BO3[4EeWUCTBUEM TOfb-
KO OBbIYHBIX MPUYVH.
PacyeT vHOEeKcoB rogHOCTU npomu3BoguTca B adverkax J14:J20 ¢
ncnonb3oBaHuem dopmyn (2.26)-(2.29).

Ayelika Pacuemtian Pacuem 8 MS Excel
¢hopmyna
J14 - =CYMM(J3:N3)
J15 (2.28) =CP3HAY(B10:B19;C10:C21;D10:D20;E10:E21;F10:F19)
J16 - =(D7+E7)/2

J17 (2.27) =CTAHOOTKIIOH(B10:B19;C10:C21;D10:D20;E10:E21;F10:F19)
J18 (2.26) =F7/(6*J17)

J19 - =J15-D7

J20 - =E7-J15

J21 (2.29) =MWH(J19:J20)/(3*J17)

BbiBog no pesynbTatam aHanusa rogHoCTU FeHepupyeTcs B AYeike
H22 ¢ nomouwbto dpyHkumn ECINA():

=ECNN(MWNH(J18;J21)<0,67;"CtabunbHocTb OTCYTCTBYET";_
ECIIM(MUH(J18;J21)<1;"Heobxoammo BMeLLaTensCcTeo”;
ECIIM(MNH(J18;J21)<1,33;"KenaTenbHo ynyywmTs";_
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ECIIM(MWH(J18;J21)<=1,67;"CTabunbHocTb xopowwas";"CTabunbHoCTb 0TnyHas"))))

BHumaHue! B MS Excel nporpammupoBaHue OaHHOW KOHCTPYK-
L1 HeobX0AMMO OCYLLIECTBMSATb OQHON CTPOKON, ©6e3 NnpobenoB u apy-
rmx pasgenutenein. B npumepe cMMBOS «_» UCMNOMb30BaH KaK yCroB-
Hoe 0603Ha4YeHne Hepas3pbIBHOCTU AaHHOW NPOrPaMMHON KOHCTPYKLMM.

PacueT MHOEKCOB BOCMPOM3BOAMMOCTU MPOU3BOAUTCH B SYEMKax
J25:J32 ¢ ucnonb3oBaHuem dopmyn (2.30)-(2.35).

PacuemHas

Sqelika Pacyem 8 MS Excel
¢hopmyna
J25 - =CYET(J2:N2)
J26 (2.35) =CYMM(J7:NT7)/J25
J27 - =(D7+E7)/2

J28 (2.31) =KOPEHb(CYMM(J9:N9)/J25)
J29 (2.30) =F7/(6*J28)
J30 =J26-D7
J31 =E7-J26
J32 (2.34) =MWH(J30:J31)/(3*J28)
BbiBo4 Mo pesynbTaTaM aHanmsa roaHoCTU FreHepupyeTcs B S4er-
ke H33 ¢ nomowbto dyHkuumn ECITA():

=ECNU(MWNH(J29;J32)<0,67;"CtabunbHocTb oTCYTCTBYET";
ECN(MNH(J29;J32)<1;"Heobxoammo BmeLLaTenbcTeo";
ECIIM(MNH(J29;J32)<1,33;"KenaTenbHo yny4wmTs";_
ECNN(MMH(J29;J32)<=1,67;"CtabunbHocTb xopowwas”;"CtabunbHocTb oTnn4Has"))))
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10.6.KoHTponbHbIE BONpPOCHI

1. YT0 npencraBnsaeT cobor aHanM3 TEXHOMOIMYECKOro npoLec-
ca? Ha yem oH ocHOBbIBaeTca?

2. lMosicHnTe cMbICn noTeHuMana npouecca v npuveseauTe npu-
Mepbl.

3. MNosicHuTe cmbicn CcTabWUbHOCTM npouecca WM npuBeguTe
npumepsi.

4. 3anMwmTte N NOsICHUTE MHAEKCbI BOCMpou3BogMmocTu. Ans
KaKoro B CMbIcne cTabunbHOCTM npouecca OHN NPUMEHNUMBI?

5. 3anMwute M nosiICHUTE WHOEKCbI MPUroAHOCTM MpoLlecca,
CTabuNbHOCTbL KOTOPOro HE MNOATBEPXKAEHA.

6. YKaxnte BO3MOXHbIE 3HAaYEHUS MHOEKCOB U PEKOMEHAYEMbIE
OEencTBust ANS pasrvyHbIX CIly4Yaes.
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