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BBeaeHue

TpaauuMOHHOE NpeacTaBneHne NPoU3BOACTBA, BHE 3aBUCMMOCTU OT BUAA MPOAYKLUMU, OXBATLIBAET U3-
rOTOBMEHUE U KOHTPONb KayecTBa NpoAyKLUMKU, B TOM YMCNE NPOBEPKY rOTOBOW MPOAYKLMKU HA COOTBETCTBUE
YCTaHOBMNEHHbLIM TPeGOBaHNAM 1 0TOGPaKOBKY HECOOTBETCTBYIOLUMX €AMHUL, NpoAyKUmK. Takas cTparerus ya-
CTO NPUBOAMT K U3NULUHUM 3aTpatam W OKa3biBAETCA HE3KOHOMWYHOWM, MOCKOSLKY MOCTPOEHA Ha npoBepke
rOTOBOW NPOAYKLMK, KOT4a HECOOTBETCTBYHIOLLME €4UHULIbI TPOAYKLIMK YXKe M3roToBeHbl. bonee adydheKkTnBHa
cTpaTterus npeaynpexaeHus notTepb, NO3BONSAIOLLASA, NPexae Bcero, n3bexars NponM3BoACcTBa HECOOTBETCTBY-
oLwen npoaykuuun. Takas crparerus npegnonaraet c6op MHopmaLum 0 NnpoLecce, ee aHanus u nposeaeHne
CBOEBPEMEHHbIX MEPONPUATUI MO yNydLLEHUO COBCTBEHHO NpoLecca.

KoHTponbHas kapTa kak rpachmyeckmnii UHCTPYMEHT NPUMEHEHUS CTAaTUCTUYECKMX NPUHLMIMOB ANS ynpas-
neHusi npoueccamu Bbina npeanoxeHa goktopom Yontepom LLyxaptom B 1924 r. [11]. Teopusi KOHTPONbHbIX
KapT BblAENseT ABa BUAA BapmabensHOCTM UM U3MEHUYUBOCTU. [epBbii BUJ — U3MEHUYMBOCTb, BbI3BAHHASA
«CMy4yanHbIMU NPUYMHAMM» (MX TaKKe Ha3blBaloT OBLUMMM, ECTECTBEHHbIMU, BHYTPEHHUMU, HEKOHTPONUpye-
MbIMM). 3Ta M3MEHYMBOCTbL 06ycnoerneHa HabopOM pasHOOBPAa3HLIX MPUYUH, NPUCYTCTBYIOLLMX NMOCTOSIHHO,
KOTOpbIE HENEerko UM HEBO3MOXHO BbisiBUTL. Kaxkgas 13 Takux npuunH GOPMUPYET OYEHb Manylo Aonio 00-
e U3MEHYUBOCTU, U HU OHA U3 HUX HEe NpeBanupyeT Hag apyruMmu. Bosgencreme COBOKYMHOCTM BCEX ATUX
APUYMH U3MEPUMO, U MPEANONaraeTcs, YTO OHO (POPMUPYET BHYTPEHHE NMPUCYLLYIO MPOLECCY U3MEHUYUBOCTb.
VCKmnoYeHmne unu ymeHbLUEHME BIIUSTHUSE CNyYaliHbIX NMPUYMH CKOpee BCero notpedyeT NPUHATUS PELLEHUIA U
BblAENEHNSA PECYPCOB ANt PyHAAMEHTANBHOIO UBMEHEHMA NPOLIECCca U CUCTEMDbI.

Bropoi Bua BapuabenbHOCTM npeacTaBnsieT coboi peanbHOE M3MeHeHue B npouecce. Takoe uime-
HEHWe MOXET OblTb CMEACTBUEM HEKOTOPbIX MPUYMH, HE MPUCYLLMX NPOLIECCY, KOTOPbIE MOMYT ObiTb MAEH-
TUPULMPOBAHBI U YCTPAHEHbI, MO KpanHen Mepe TeOPeTMYeckn. STU NOTEHUMANbHO BbISIBASIEMbIE NPUUYUHDI
Ha3bIBAKOT «OCOOBLIMU» (MMM CneunanbHbIMW, HEECTECTBEHHbIMU, CUCTEMATUYECKMMMU, KOHTPONMPYEMbIMU)
npu4yMHaMm usMeH4nBocTu. K HUM MOryT ObiTb OTHECEHbl HEOAHOPOAHOCTb Marepuana, NoNnoMKa WHCTPY-
MeHTa, HenpasunbHaa pabora NPoOU3BOACTBEHHOTO UM KOHTPONLHOIO 060PYA0BaHUS, HECOOTBETCTBYIOLLAS
kBanudukauus nepcoHana, HapyLueHue npoueayp, M3MeHeHue Npon3BOACTBEHHbIX YCIIOBUIA.

Mpouecc HaxoauTCa B CTATUCTUYMECKM YMNPAaBNSAEMOM COCTOSHMW, WM NPOCTO «YNpaBisieM», €Cru
M3MEHYMBOCTb BbI3BAHA TOMbKO CryyaiiHbIMKM MpUyYMHaMu. Kak TONMbKO 3TOT YpOBEHb BapuaGenbHOCTU
onpeaeneH, noboe OTKIIOHEHNE OT Hero CYMTaloT AeicTBMEM 0COBBIX NMPUYMH, KOTOPOE CreayeT BbIABUTb U
NCKMIOYNTD.

CraTucTMyeckoe ynpasneHue npoLeccoM npeacrasnser coboin MeTog0Mnoruio ycTaHoBREHWUS U noaaep-
XKaHuA npouecca Ha NPUEMNEMOM U CTaBUINLHOM YPOBHE, 06eCneynBatoLLEM COOTBETCTBUE NPOAYKLMU 1 yCIyr
YCTaHOBMNEHHbLIM TpeboBaHUAM. [MaBHbIM CTAaTUCTUYECKMM MHCTPYMEHTOM YNPaBneHns NPoLeccoM ABNAETCA
KOHTpOnbHas kapTta, T.€. rpadmyeckuii cnocod npeactaBneHus u CONOCTaBneHUs MHpopmauumn, OCHOBaHHON
Ha aHanu3e JaHHbIX NocnefoBaTenbHbIX BbIGOPOK, OTpaXatoLmx TEKYLLUEe COCTOSAHUE npouecca, C rpaHuua-
MU, YCTAHOBMEHHbLIMWU Ha OCHOBE NPUCYLLIEH NPOLECCY BHYTPEHHER usMeHunBocTu. MeToa KOHTPONbHLIX KapT,
npexxae BCero, NOMOraeT OUEeHWUTb, AOCTUI NU NPOLECC yNnpaBnsieMoro COCTOSHUA UMW NPOAOMMKaeT fn OH
HaxoauTbCst B 3TOM COCTOsIHUM. ECnu npouece ynpasnsiem, TO CYUTAETCS, YTO OH CTabuneH u npegckasyem,
U TOraa ganee cneayeT aHanuManmposaTb CNoCOBHOCTL NpoLecca ya0BneTBopsATL TpeGoBaHUAM notTpebutens.
KOHTpOMbHbLIE KapThbl TaKXKe MOTYT UCMONL30BATLCA A NS HENPEPLIBHOW PErMCTpaLun XapakTepucTuK kKayecTea
no mepe pabotbl npouecca. Kpome TOro, KOHTPONbHbLIE KapTbl NOMOTaloT BbISBMATL HEOObIYHbIE CTPYKTYPbI
Bapuauuu AaHHbIX, BOSHUKAIOLLME B NMOBTOPSAIOWMXCA NpoLeccax, U 06ecneynBatoT KpUTEPUN BbISBIEHUSA MO-
Tepu CTaTUCTUYECKON YNpaBnsaemMocTu. MIcnonb30BaHMe KOHTPOSIbHbIX KapT U UX TLUaTeNbHbIA aHanu3 BeayT
K YNyYLUEHMIO NOHWMAHUA NPOLIECCOB U 4YacTO CMOCOOCTBYIOT 0GHAPYKEHMIO NyTel ANA LEHHbIX YIyYLUEeHWNA.



rOCT P UCO 7870-2—2015

HAUMOHANBbHBLIN CTAHAOAPT POCCUNUCKOWN DEOEPALUMN

CraTucTtuyeckue metoabl

KOHTPOJIbHbIE KAPTbI

YacTtb 2

KoHTponbHble kapThl LUyxapTa

Statistical methods. Control charts. Part 2. Shewhart control charts

Hara BBegeHusa — 2016—12—01

1 O6nacTb NpUMeHeHUs

B HacTosiLem cTaHgapTe yCTaHOBMEHbI OCHOBHBIE MONOXEHUS MO NPUMEHEHUIO U UHTEPNPEeTaLUMmn KOH-
TponbHbIX KapT LyxapTta (qanee — kaptbl LLlyxapra) u cOOTBETCTBYIOLMX METOAOB CTAaTUCTUYECKOrO ynpas-
NeHusi NpoLeccamu.

B HacTosilem cTaHaapTe pacCMOTPEHbI TONIBKO KOHTPOSbHbIE KapThl LLyxapta. [JononHuTenbHble cBe-
JeHus, CBsi3aHHble ¢ noaxoaom LUyxapra, B TOM YyMcne ¢ MCNonb3oBaHWeM NPpeaynpexaaroLlmx rpaHul, aHa-
TIM30M CTPYKTYP TPEHAOB U BO3MOXHOCTEN NPOLIECCOB NULLL YNOMAHYThI. CYLLIECTBYIOT TakKe APYrue Tunbl
KOHTPONbHbLIX KapT, obLlee onucaHue KoTopbix npuseaeHo 8 UCO 7870-1.

2 HopmartuBHbI€ CCbINIKU

B HacTosiLeM cTaHaapTe UCNOMb30BaHbl HOPMATUBHBIE CCbINIKM Ha crieyoLwme CTaHaapThbl:

1ISO 3534-2, Statistics — Vocabulary and symbols — Part 2: Applied statistics (Ctatuctuka. Cnosapb u
YCNOBHble 0603Ha4YeHus. Yactb 2. MNpuknagHasa cTaTucTuka)

1ISO 16269-4, Statistical interpretation of data — Part 4: Detection and treatment of outliers (Ctatucru-
yeckoe npeacTaBneHne gaHHblX. YacTtb 4. BeisBneHne n o6paboTtka BbiOpOCoB)

ISO 5479, Statistical interpretation of data — Tests for departure from the normal distribution (Ctatuctu-
yeckas 06paboTka AaHHbIX. Kputepum OTKIOHEHUSA OT HOPMAarbHOro pacnpeaeneHus)

1ISO 22514-1:2014, Statistical methods in process management — Capability and performance — Part 1:
General principles and concepts (CtaTuctuyeckne METOAbI B ynpasneHun npoyeccamu. Bocnpon3soanmMocTb
U NpUrogaHocTb. Yactb 1. O6LUMe NPUHLMMBLI U NOHATUS)

ISO 22514-2:2013"), Statistical methods in process management — Capability and performance —
Part 2: Process capability and performance of time-dependent process models (Ctatucruyeckne MetTogbl B
ynpasneHuu npouyeccamu. BocnponssogumMocte U NPUrogHoCTb. Yactb 2. OueHka NpuroaHoCcTu U BOCNpOu3-
BOAMMOCTU MPOLIECCA HA OCHOBE MOAENMW €ro U3MEHEHUSI BO BPEMEHM)

ISO 22514-3:2008, Statistical methods in process management — Capability and performance — Part 3:
Machine performance studies for measured data on discrete parts (Ctatuctuyeckue mMeToabl B ynpasneHuu
npoueccamu. BocnponssognuMocTb U NPUrogHOCTb. YacTb 3. AHanM3 NpMrogHOCTM MaLUMH Ha OCHOBE AAHHbIX
U3MEPEHUI e4NHUL, NPOAYKLMK)

ISO/TR 22514-4:20072), Statistical methods in process management — Capability and performance —
Part 4: Process capability estimates and performance measures (Ctatuctuyeckue MeToabl B MEHEAXKMEHTE

1) 3ameHeH Ha ISO 22514-2:2017.
2) 3ameHeH Ha ISO 22514-4:2016.

M3paHue ocpuuymanbHoe
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npoueccos. Bo3MOXHOCTU 1 xapakTepucTuku. Yactb 4. OLeHKN BO3MOXHOCTEN NPOLIECCOB U USMEPEHME Xa-
PaKTEpPUCTUK)

ISO 22514-6:2013, Statistical methods in process management — Capability and performance — Part 6:
Process capability statistics for characteristics following a multivariate normal distribution (Ctatucruyeckue
MeTOAbl B yNpaBieHnn npoueccamMu. Bocnpon3sogmmocTb U NPUrogHOCTb. YacTb 6. CTaTMCTMKM BOCNPOU3BO-
AUMOCTHK npouecca Ans MHOFOMEPHOTO HOPMAanbHOTO pacnpeaeneHus)

ISO 22514-7:2012, Statistical methods in process management — Capability and performance — Part 7:
Capability of measurement processes (CTaTuctudeckme MeToabl B ynpasneHuun npoueccamu. Bocnpoussoau-
MOCTb U MPUrOAHOCTb. YacTb 7. BocnponM3BoaNMMOCTb NMPOLIECCOB U3MEPEHMI)

ISO 22514-8:2014, Statistical methods in process management — Capability and performance — Part 8:
Machine performance of a multi-state production process (Ctatuctuueckne mMeToabl B ynpaBneHun npouec-
camn. BocnponsBoagMMOCTb U NPUroAHOCTb. YacTb 8. MpUrogHOCTbL MaluMH ANS NPOLIECCOB C HECKOMbKUMMU
COCTOSAHMAMM)

3 TepMuHbI, onpeaeneHnA U 0603HaYeHUs

3.1 OOwue nonoxeHmn

B HaCTOSILLEM CTaHAapTe NPUMEHEHBI TEPMUHBI U onpeaenerns no MCO 3534 2:20067).

3.2 O6o3HaYeHunA

MpumedvaHue — dupektusl MICO/M3IK 3acTaBnstoT oTcTynaTh oT 06Lero ucnons3osaHua SPC oTHOCUTENBHO
abbpeuatyp n cumeonos. B ctangaptax MCO abbpeBuatypa U COOTBETCTBYHOLLWUIA CUMBOST MOTYT OTINHATLCSA MO BHELL-
HeMmy Buay AByMs cnocobamu: LPUGTOM U KOMMOHOBKOA. YTOGLI oTNnYaTh abbpesuatypy oT cumBonos, abbpesunatypbl
3anucaHbl NPSMBIM LUPUATOM, @ CUMBOIEl — MO BO3MOXHOCTU KypcuBoM. CrieayeT y4uTeiBaTh, YTo ab6peBmatypbl MoryT
cofepxaTb Heckornbko GyKB, a CUMBOSLI COCTOSIT U3 eAUHCTBEHHOI BykBel. Hanpumep, ab6pesunatypa UCL oBosHavaeT
BEPXHIOI0 KOHTPOIBHYH rpaHuLly, a cooTBeTcTBYloWee 06o3HaueHne B ypaBHeHUAX nMeeT Bug Ug . 3To nossonseT us-
GexaTb HeBEPHOro MOHUMaHMUS.

B cnyyasix obLyenpuHATOR NPaKTUKK, KOraa CMMBON W/Mnn a6bpesnaTypa 03Ha4aloT pasHble 06LEKTLI B pasNNYHbIX
NPUMEHeHNAX, HeoBX0AMMO NCNoNb30BaTh CKOOKW AN UX pasdnuyeHns. OTo NO3BONSET U3bexarb co3gaHNsA HE3HAKOMbIX
COKpaLLeHHbIX TEPMUHOB M cumBonoB. [puMep — abbpesunatypa 'R’ n cumeon ‘R’ o603HavaloT pasHble BELLW B METPONO-
MW 1 BEIBOPOYHOM KOHTpOMe:

R (MeTponorusa) — npefen nosTopseMoCTH,

R (SPC v BbI6OPOYHBI/ KOHTPONb) — pa3Max.

B HacTosALLEM CTaHAapTe UCMONbL30BaHbl cneayiowme 0603HauYeHus:

n  — obbeM noarpynnbl; KONMYECTBO HAOMIOAEHUI B MOArpynne;
k — KOJMMYeCTBO noarpynm,
L — HWKHAS rpaHMLA Nonsa AONycka;

Lol — HWKHAS| KOHTPOMbHAS rPaHMLA;
U — BepxHsas rpaHyua nons Aonycka;
Ug | — BEpXHAS KOHTPObHAs rpaHnuLia;

— N3MEepsIeMast XapaKkTepUCTUKa Ka4eCTBa (KOHKPETHbIE 3HAaYEHUst 0603HA4aIoTe KakK X, X5, X, -..).
WHoraa BmecTo X ucnonb3osaH cumeon Y,

— cpefHee noarpynnbi;
— cpefiHee CpeqHuX noarpynn;

— WUCTMHHOE CpefHee 3Ha4YeHne npouecca;

— WCTUHHOE 3HaY€eHWe CTaHAAPTHOTO OTKMNOHEHMS NPOLIECCa;

X

— 3apaHHOE 3HAYEHUE G;

— MeamaHa noarpynnel;

— cpeaHee MeauaH NOArpynn;

— pasMax noArpynnbl: PasHOCTb HaMGONLLUEro N HAMMEHLLLIErO HABMIOAEHWI B NOArPYNNe;

XX AT XX

1) Cm. Tawke pasgen 3 FOCT P UCO 7870-1—2011.
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R  — cpeaHee 3Ha4eHWe pasmaxa no BCEM noarpynnam;
R, — ckonb3swmi pasmax: abCcomioTHas BEnUYMHa PasHOCTW ABYX MOCMEAOBATENbHbLIX 3HAYEHUI
IX; =X, [Xo=X5| n T.4.

m

§m — cpefHee no (n—1)-My sHa4yeHUo R, B NOCNEA0BaTENbLHOCTH M3 N HABMIOAAEMbIX 3HAYEHNI;
S  — BbIBOPOYHOE CTAaHAAPTHOE OTKMOHEHME, NOMYYEHHOE N0 3HA4YEeHUAM NOArpynmbI:

s= > (X - X7 ;

n-1

S — cpeagHee apudMeTUYECKOe BbIGOPOYHbIX CTAHAAPTHLIX OTKIIOHEHMI NOATPYnn;
& — OueHKa CTaHaapTHOro OTKIIOHEHUSA NPOLecca;
P — NPOMOPLMA UK A0NS eAMHWUL NPOAYKLMW KOHKPETHOrO Krnacca B MoArpynne;
P — cpenHee apudMeTMYECKOE NPONOPLMM MU JONK;
np  — KONMMYECTBO eAMHML NPOAYKLMWN KOHKPETHOTO Knacca B noarpynne;
Py — 3ajaHHoe 3HaueHue p;

npy — 3ajaHHoe 3HaueHue np (ANA 3aAaHHOrOo Pop);

C  — KOMWUYECTBO HECOOTBETCTBUIN B NOAMPYNNE;

C, — 3ajaHHOE 3HayeHue c;

¢ — cpenHee apudMETMYECKOE 3HAYEHNI ¢ MO BCEM MOATPYNNam;

U  — KONMYeCTBO HECOOTBETCTBUI Ha €AUHULYY MPOAYKLMM B MOATPYNNE;
U — cpegHee apudMETUYECKOE 3HAYEHUN U,

Uy — 3a4aHHOe 3HaYeHue U.

4 KoHTponbHble kapTbl LUyxapTta. OCHOBHbIE MOHATUA

KoHTponbHas kapta LLyxapTta npeacraBnsiet co6oi rpaduk, KOTOpbI MCNONBL3YIOT ANA NPeACTaBeHNA
CTaTUCTUYECKON Mepbl, NOMYYEHHON NO KONMUYECTBEHHBIM UIN anbTEPHATUBHLIM AAHHbIM.

Onsa kapt Lyxapta HeobxoaMMbl JaHHbIe, NonyvaemMble BbIDOPOYHO U3 Mpouecca Yepes npubnuanTernb-
HO paBHble MHTepBansl. MIHTepBanbl MOryT ObiTb 3agaHel MMGO NO BpeMeHu (HanpumMep, Kaxabii Yac), nuodo
Mo KONMMYeCTBY Npoaykuun (kaxkaas naptus). OBbIMHO AaHHbIe NpeAcTaBnAlT coboii BbIGOPKU unu noarpyn-
Mbl, COCTOALUME U3 OAHOTUNHBLIX €AUHUL, NPOAYKLMM UIN YCAYT, C OAHUMU U TEMU XEe KOHTPOMUpyeMbiMU no-
Kasarensmu u paeBHbIMWM OObemamu noarpynmn. Ons kaaon nogrpynnbl ONPEAensitoT O4HY MMM HECKONbKO
XapaKTEPUCTUK, TaKNX Kak cpefHee apudmeTudeckoe X pasmax R, CTaHAapTHOE OTKMOHEHME S UMK CHETHYIO
XapaKkTePUCTUKY, TAKYIO Kak 0N eAUHML NPOAYKLUM 3a4aHHOr0 Kracca.

KoHTponbHasa kapra LLlyxapta — 310 rpaduk 3HadeHuin 3agaHHON XapakTepuCTUKU NoArpynnbl B CO-
OTBETCTBMU C HOMEPOM noarpynnel. Kapta umeer ueHTpanbHy nuHuio (CL), COOTBETCTBYIOLLYIO OMOPHOMY
3HAYEHUIO XapakTepucTuku. MNpu onpegeneHun COCTOAHUA CTaTUCTUYECKONW yNnpaBnsemMoCTu npouecca B Ka-
YEeCTBE ONOPHOrO 3HAYEHUs1 0OLIYHO UCMONbL3YIOT cpeaHee apudPMETUHECKOE NCNONb3YeMOro CTaTUCTUYECKO-
ro nokasarens. [pu ynpaBneHun npoLeccom ONOPHbIM 3HAYEHUEM MOXET ObiTb 3HAYEHME XapaKTEPUCTUKU,
YCTaHOBMNEHHOE B TEXHUYECKMX YCIIOBUSIX, 3HAYEHME, OCHOBAHHOE Ha npeabiayLuen uidopmayuu o npouecce,
HaxoAMuBLUEMCA B yrpaBrsieMOM COCTOSIHMU, UNN HAMEYEHHOE LieNneBoe 3HaYeHWe XapakTepUCTUKN MPOayK-
LM Unu yCnyru.

Kapra LLyxapTta umeeT ABe CTaTUCTUYECKN ONpeaensemble KOHTPOSbHbIE FPaHULbl, PACMONOXEHHbIE N0
00€ CTOPOHbI OT LIeHTPasbHOMN JIMHUK, KOTOPbLIE HA3bIBAIOTCA BEPXHENH KOHTPONbHON rpaHnuen (Ug ) 1 HUXHEN
KOHTPONbHOIA rpaHuuen (Lg ) (CM. pucyHok 1).

KoHTponbHbIe rpaHuLbl Ha kapTe LLlyxapTa HaxogsaTca Ha pacCTosHuKM 3c No 06e CTOPOHBI OT LiEHTparb-
HOM NUHUW, TOe ¢ — W3BECTHOE CTaHAApPTHOE OTKMOHEHMEe COBOKYNHOCTWU UMK ero oueHka. LyxapT npuHan
peLleHne UCnonb30BaTb KOHTPOMbHLIE FPaHKLbl HA PACCTOAHUM 3G OT LEHTPanbHON NMUHUK, YYUTLIBASA KO-
HOMUYECKNE COOBpakeHWs OTHOCMTENbHO BanaHca 3aTpar Ha nouck npobrnem npouecca, Koraa Takue npo-
OGnemMbl He CYLLECTBYIOT, U HEBbISIBNEHWE npobnem, koraa (PyHKLUMOHUMPOBAHUE MPOLIecca He COOTBETCTBYET
TpeboBaHusAM. PacnonoxeHue rpaHuy, CNMLKOM OfM3KO K LEHTPanbHOM NUHUU MOXET NMPUBECTU K FTOXKHO-
My OGHapy>XeHuIo GonbLIOro KONMMYecTea Npobnem (peasnbHO HE CYLUECTBYIOLUMX), 8 PACMONOXEHUE rpaHuLy
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CMULLIKOM Aaneko Apyr OT Apyra yBenuuuBaeT pUcK NOXXHOIO HeOOHapykeHUs Npobnem (peanbHO UMEIOLLMX
mecTo). Ecnu cratuctuka noavMHAETCS HOPManbLHOMY pacnpeneneHuio, rpaHuLbl Ha paccTosiHumM + 3o oT
LEHTPanbHOW NMIMHWUU MOKA3bIBAIOT, YTO NpUONU3uTenbHO 99,7 % 3HaAYEHUI CTAaTUCTUKKU NONAAYT B 3TU npeje-
nbl NPW YCNOBUK, YTO NPOLIECC HAXOAUTCSI B CTAaTUCTUYECKU YNpaBnNAeMOM COCTOSiHMKU. [pyrumu crnoBamu,
BEPOATHOCTb TOr0, YTO TOYKA HA KApTe OKAKETCA BHE KOHTPONbHbIX FPaHuUL, KOraa npouecc ctabuneH, paBHa
npubnusutensHo 0,003 (unu B cpeaHEM TPU Ha TbICAYY cnyyaes). CnoBo «nNpubnuanTenbHO» UCNONb30BaHO
MOTOMY, YTO OTKIMOHEHUSA OT NPEANONOKEHUN, TaKUX KaK BuA pacnpeaeneHusi MCXOAHbIX AAHHbIX, OKa3biBalOT
BNUAHWE HA 3HAYEHWUS BEPOATHOCTU. PaKTUYECKU, BLIGOP K Npu onpeaeneHun KOHTPOMbHLIX rpaHuy (xkc)
BMECTO 3G 3aBUCUT OT COOTHOLLEHUA 3aTpaT Ha UCCeA0BaHUE U BbIMOMHEHNE HEOBX0AUMBIX AEUCTBUI U
3aTpar, NOHECEHHbIX BCNEACTBME HEOCYLLECTBNEHUA AENCTBU.

KoHTponupyemblii

nokasarernb
[

BepxHan koHTponbHas rpaHuua (Ug )

/"”\/\/‘

P V LieHtpanbHas nuHus (CL)

HwkHsis koHTpanbHas rpaxvua (Lo )

| | | | |
1 2 3 4 5 6 7
Homep noarpynnsl

PucyHok 1 — OBLWwuit BUA KOHTPONbLHOI KapThl

HekoTopble NpakTUKK NPEANOUYUTAIOT BMECTO MHOXUTENS, PaBHOIO 3, UCMONb30BaTh 3HaYeHue 3,09 ana
obecneyeHusi BepositHocTu 0,001 (B cpeaHem 0aHO owmMBOYHOE HabnogeHne Ha Tbicavy), HO LLyxapT Bbl-
6pan uncno 3, 4ToObl U30eXaTb NOMbITOK YYETA 3HAYEHMUSA BEPOATHOCTEN. AHANOIMYHO B HEKOTOPbIX CRy4Yasnx
NPUMEHAIOT PaKTUYECKNEe 3HAYEHMS BEPOSATHOCTEN AN KapT, OCHOBAHHLIX HAa pacnpeaeneHusx, OTAUYHbIX OT
HOPManbHOro, TaKMX Kak KapTbl pasMaxoBs U Aonen HECOOTBETCTBUIA. B kapTe LLlyxapTa ncnonb3oBaHbl rpaHu-
Lbl HA PacCcTOAHUM £ 3G C aKLEHTOM Ha 3MMUPUYECKON UHTEpNpeTauuu.

BepoATHOCTb HapyLUeHWUs rpaHuL, BbI3BAHHOTO CMYYaWHOCTbIO COOLITUA, @ HE peanbHbIM U3MEHEHUEM
npouecca, npeanonaraeTcs CTorb Marnou, YTo NPU NOSIBNEHUM TOUKU BHE 3TUX FPaHuL cneayeT npeanpuHATL
onpeaeneHHble AeiCcTBUSA. Tak Kak AelCTBUA NPeanPUHUMAIOT UMEHHO B 3TON TOYKE, TO KOHTPOMbHbLIE rpaHu-
Lbl YPOBHS 3¢ MHOMAa Ha3bIBAKTCA «rpaHULLaMu AENCTBUNY.

YacTo Ha KOHTPONBHONM KapTe rpaHuLbl MPOBOAAT €LUe U HAa PaccTosHuK + 2. Toraa nio6oe BoIGopoy-
HOe 3HauyeHue, nonajaroLlee 3a rpaHuubl + 26, MOXET CRYXUTb nMpeaynpexxaeHueM o npubnuxatoLemcs Bbi-
X0Ae npouecca M3 COCTOSHMA CTAaTUCTUYECKON ynpaBnsieMoCTu. [o3ToMy rpaHuubl + 26 MHOrAA Ha3biBalOT
«npeaynpexaaroLmmmny . HecmoTpsa Ha TO, UTO AENCTBUS HE TPEDYIOTCSH, HEKOTOPbIE NONbL30BaTENN NPEANOYM-
TaloT HeMeaneHHo oTobpaTb APYryto NOArpynmny TOro e caMoro o6bema Ansa onpeaeneHusa HeoBxoauMocTu
KOPPEKTUPYIOLLIMX AENCTBUMN.

Mpu onpegeneHMn COCTOAHNA NPOLECCa C UCMONb30BAHMEM KOHTPOSbHbLIX KAPT BO3MOXKHbI OLLIMOKMN ABYX
Tunos. Owmbka Nepeoro poaa BO3HUKAET B CUTYaLMK, KOT4a NPOLECC HAXOAMTCA B CTATUCTMYECKM yNpaBnsie-
MOM COCTOSIHWUM, @ TOYKA BbIXOAUT 38 KOHTPONbHbIE rpaHuubl. B pedynsrate npuHuMaioT OLMBoYHOE peLLeHne
0 TOM, YTO npouecc BbiWeN U3 COCTOAHUA CTaTUCTUYECKON ynpaBnAaemMocCTH. BosHukator 3arpaTtbl HA NOUCK
MPUYMH HECYLLECTBYIOLLEN Npobnemsl.

Owwnbka BTOPOro poaa BO3HUKAET, KOrAa pacCMaTpuBaeMmeblii NpOLECC HE HAXOAUTCH B CTATUCTUYECKM
YNPaBisAeMOM COCTOSSHUM, @ TOYKW BbIOOPOYHbIX 3HAYEHUI CryvalHO OKAa3bIBAKTCA BHYTPU KOHTPOIbHbIX
rpaHud. B aTom cnyyae npuHUMMAIOT OLUMOOYHOE pPEeLLeHME O TOM, UYTO NPOLeCC HAaXOAUTCA B CTaTUCTUYECKU
ynpaBnsieMOM COCTOSIHUU. Takas owmnbka MOXKET BbI3BaTb CYLLECTBEHHbIE 3aTpaThl, CBA3AHHbIE C HEOBHapy-
XKEHMEM U3MEHEHWI MONOXEeHUA UM U3MEHUYMBOCTU NPOLECCA, PE3YNLTATOM YEro MOXET OblTb U3rOTOBINEHUE
HECOOTBETCTBYIOLLEH npoayKuuu. BepoaTHOCTb owmbKM BTOPOro poaa ABnseTcs PyHKUMen Tpex hakTopoBs:
LLUMPUHbI 30HbI MEXAY KOHTPOIIbHLIMY FPaHULIAMU, CTENEHN HEYNPAaBNAEMOCTU NpoLEecca n 0Obema BbIOOPKK.
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OG6bI4HO MacLuTab U3MEHEHM Npouecca He MOXET ObITb U3BECTEH, MOITOMY Masno YTO MOXHO CKa3aTtb O 3Ha-
YEHUW BENMUYUHDBI 3TON OLLMOKK.

MockonbKy B 06LLEM Cryyae Helienecoo6pasHo BbIMOMHATL aHANU3 PUCKA U 3aTPaT, CBA3AHHBIX C OLUMG-
KOI BTOPOTro poaa, cuctema KOHTPOrbHbIX kapt LLlyxapra paspaborana ans pa6otbl ¢ owmbKoi nepeoro poaa.
B cny4ae HopmarbHOro pacnpeaerneHusl C KOHTPOMNbHbIMU FPAHULAMU HA YPOBHE 3G, 3Ha4eHne ombku nep-
BOro poga paeHo 0,003. Jpyrumu cnoBamu, oumbka NnpoucxoauT B CpeaHeM Tonbko 3 pasa u3 1000, ecnu
NpoLEeCcC HaXOAUTCA B COCTOSHUM CTAaTUCTUYECKON YNPABNAEMOCTH.

dakTudecku Bbibop k (konuyectsa curM) BMECTO 3¢ BNMSIET HA HEOOXOAMMbIE 3aTpaTbl NpU NPUHATUN
peLueHns 0 COCTOAAHMK npoLiecca.

Ecnu npouecc HaxoaMTCA B CTaTUCTUYECKU YNPABMSEMOM COCTOSHUM, KOHTPOMbHbLIE KapTbl peanusyiorT
METOA, HENPEPLIBHOW CTAaTUCTUYECKON NPOBEPKU HYNEBOMW FMNOTE3bl O TOM, YTO NPOLECC HE U3MEHUNCA U
octaercs cTabunbHbIM. [OCKONBEKY Ha 3Tane 1 yacTo CyLeCcTBYET HEONPEAENEeHHOCTb B TakuX BONPOCcax, Kak
pacnpeaeneHne BepoOATHOCTEN NCCNEAYEMON XapakTePUCTUKM, a8 YCTAHOBMNEHHbIE A0NYCTUMbIE OTKNOHEHUA
XapakTepuUCTUKM NpoLiecca OT LENeBOro 3HayeHusi 00bIMHO He onpeaeneHbl, TO KOHTPONbHYIO kapTy Lyxapra
He CreayeTt, B CTPOrOM CMbICNE, paccMaTpuBaTh Kak MHCTPYMEHT MpoBepku runores. Yontep Lyxapt noa-
YepKkMBan SMNUPUYECKYIO MOMNE3HOCTb KOHTPOMBLHOW KapThbl AN BbISIBIEHUSI BbIXOAA NpoLecca U3 COCTOAHUA
CTaTUCTUYECKON ynpaBnsieMocTH (CTabUnsHOCTM) M COKPaTUI POfib BEPOSITHOCTHBIX MHTEPNPETALMIA.

Korga Habniogaemoe 3HayeHme oKa3biBa€eTCs 3a NMioOON M3 KOHTPOMbHLIX FPaHUL UK Cepust 3HaYeHUn
AEMOHCTPUPYET HEOObIYHYIO CTPYKTYpY (CM. pa3saen 8), janee Henb3s CYMTaTh, YTO NPOLECC HAXOAUTCA B
COCTOSIHUW CTaTUCTUYECKOW ynpasnsieMocTu. B aTom cnyyae Heob6xoaMMO uccneaoBaTb U OBGHAPYXUTb He-
cnyvaiiHble (CneunanbHbIe) MPUYUHBI, a8 NPOLECC MOXET ObITb OCTAHOBMNEH UMK nepeHanaxeH. Kak Tonbko
0C00Oble NMPUYUHBI BbISIBIIEHbI U UCKIIOYEHbI, MPOLIECC CHOBA NPUroAeH K NpoAorkeHuio pabotbl. Kak ckasaHo
BbILLUE, B PEAKMUX CNyHasiX MOXXHO HE HANTKU HUKAKON 0COBOIM NPUYMHLL. Torga CHMTAIOT, YTO NPOU3OLLNO A0CTa-
TOYHO peakoe crnyqainHoe cobbiTue, MPUBEALLEE K BbIXOAY TOYKM 32 KOHTPOMbHYIO rPaHuULYy, XOTA cam npouecc
HaxoaMuTCA B CTAaTUCTUYECKU YNPABSIEMOM COCTOSIHUM.

Ecnu npouecc Bnepebie 4OMKEH ObITh U3YYEH C LENbIO JOCTMXKEHUS COCTOSIHUS CTAaTUCTMHECKON ynpas-
NAEMOCTM, YacTo HeobX0AMMO UCNOMNb30BaTh PaHee MONyYEHHbIE AaHHbIEe HabNIoAeHUIA 3a NPOLIECCOM UMK
MONyYUTb HOBLIE JaHHbIE A0 NOCTPOEHMUS KOHTPOMbHOW KapThl. 3TOT 3Tan, B nNpouecce KOTOPOro ycraHas-
NMBAIOT MapameTpbl KOHTPONbHON KapTbl, 4acTO Ha3biBalOT 31anom 1. [OmkHO ObiTb COOPaHO AOCTaTOMHO
JaHHbIX 4515 NOMyYeHUsl J0CTOBEPHbIX OLIEHOK ANA MOCTPOEHUS LEHTPANbHON NIMHUM U KOHTPONbHLIX rPaHuL,
KOHTPObHLIX KapT. KOHTPOSbHbIE rPaHULibl, YCTAHOBNEHHbIE HA 3Tane 1, CYUTalOTCA NPOOHBIMKU rpaHULIaMMK,
MOCKONBLKY OHU OCHOBaHbI HA JaHHbIX, COOPaHHbLIX B YCNOBUAX, KOrAA NPOLIECC, BOSMOXHO, HE HaxXoAWNcCA B
COCTOSAHUM CTATUCTUYECKOW YNpaBnsaeMocTu. MaeHTudunkauma NpuanH NOABNEHUA CUTHANOB Ha KOHTPOSILHOM
KapTe Ha AaHHOM 3Tane MOXeT ObiTb AOCTAaTOMHO TPYAHOMW 3aaadven us-3a Hegocrarka uHdopmauuu o npe-
AblOYLLUMX U3MEHEHNSAX XapakTepUCTUK npouecca. OaHaKo, ecnu cneuunanbHble NPUYUHBI Bapuaumm npowecca
UAEHTUPULMPOBAHBI U MPUHATBLI MEPbI MO NIMKBUAALIMK WX BO3AEWCTBUA, PETPOCNEKTUBHLIE JaHHbIE O NPOLIEC-
ce, noslyyYeHHble Noj BUSIHUEM CreLUanbHON NPUYUHLI, AOMKHBI ObITb yAaneHsl U NapaMeTpbl KOHTPOSIbHOM
KapTbl AOMKHbI OblTb NMEpecYnTaHbl. ATy MTEPATUBHYIO NPoUeAYPY NPOAOIMKAIOT A0 TeX Mop, noka npobHas
KOHTPONbHasa KapTa He NoKaXeT OTCYTCTBUE CUrHarmnoB W, CreaoBaTenbHO, NMpoLecc MOXHO paccMaTpuBaTh
Kak ynpaensieMbli, a 3Ha4MT — CTabunbHbIN U Npeackasyemblit. MOCKONbKY HEKOTOPbIe AAHHbIE MOTYT ObITb
yAaneHsl M3 pacCMOTPEHUs Ha atane 1, nMonbL30BaTenio, BEPOATHO, NPUAETCA MONYYUTb AOMNOSIHUTENbHLIE
AaHHble 0 npouecce Ansa obecnevyeHns JOCTOBEPHOCTU OLIEHOK NapaMeTpoB.

Kak TonbkO COCTOSIHME CTAaTUCTUYECKON YNpaBnsieMOCTH Npouecca AOCTUTHYTO, LEeHTparnbHas NMHUA U
KOHTPOMbHbIE FPAHULIbI KOHTPOSLHOM KapThl, MOMYYEHHbIE HA dTane 1, CTaHOBATCA napameTpamu KOHTPOsb-
HOM KapTbl AN NOCNeayIoLero MOHUTOPUHIa npouecca. Llenb Tenepb cocTouT B TOM (3Ty cTaauio paboTel ¢
KOHTPOMbHBLIMU KAPTaMM Ha3bIBAIOT — 3ran 2), 4toObl NOAAEPXKUBATL NPOLIECC B COCTOAHUU CTAaTUCTUHECKON
ynpaBnsemocTu, a Takke obecneumBarb ObICTPYIO MAEHTUDUKALMIO cCreLuanbHbIX NPUYKMH, KOTOPbIE MOTYT
BpPEMS OT BPEMEHU BO3AENCTBOBATL Ha npouecc. CneayeTt NPU3HaTth, YTO Nnepexog ot arana 1 k arany 2 MOXeT
ObITb TPYAHBIM W ANUTENbHBLIM. OH KpalHe BaXEH, TaKk KaK Heyaadva npu yCTpaHeHun cneuuanbHbIX NPUYnH
NPUBOAUT K NOBLILLEHHOM OLIEHKE M3MEHUYUBOCTU NpoLiecca. B aTom cnyyae 30Ha Mexay KOHTPONbHLIMU rpa-
HULAMMW KOHTPOSbHOW KapThbl OKAXKETCH CMULLKOM LUMPOKON, YTO MOXET NMPUBOAUTD K HEBBISIBNEHNIO HANM4YNA
cneumnanbHbIX NPUYUH U3MEHYMBOCTH.

JeTann noCTpoeHNA KOHTPOMNbHOM KapTbl MPOLECCa NPUBEAEHBI HUXKE.
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5 Tunbl KOHTPOSMbHbIX KapT

KoHTponbHbie kapTbl LLyxapTa GbIBAlOT ABYX OCHOBHbIX TUMOB: AN KONIMYECTBEHHBIX U arlbTe PHATUBHBIX
AaHHbIX. [na KaXkgon KOHTPOMNbHON KapTbl BO3MOXHbI ABE CUTYyaLuu:

a) 3HayYeHus napameTpoB NpoLecca He 3ajaHsbl;

b) 3HayeHMa napameTpoB Npouecca 3agaHbl.

3HadeHnsa napameTpoB npouecca MoryT ObiTb 3a4aHbl Ha OCHOBE YCTaHOBMEHHbIX TpeboBaHui, uene-
BbIX 3HAYEHWUI UMW OLIEHOK MapaMeTpoB, NOMYYEHHbIX HA OCHOBE AaHHbIX 32 ANMUTENbHLIN NEPUoS BPEMEHH,
KOra npouecc Haxoanncs B CTaTUCTUYECKU YNPABNAEMOM COCTOSIHUN.

5.1 KOHTpOnbHbIe KapThbl, A4S KOTOPbIX He 3a4aHbl 3HAYEHUA NapamMeTpoB

Llenb npuMmeHeHna kapt AaHHOro Tuna — obHapyXXeHWe Takmx OTKITOHEHWI 3Ha4YeHui Habnigaembix
XapakTepucTuk (Hanpumep, X, R unu kakoi-nu6o OPYron CTaTUCTUKKM), Kakme NpEeBbLILLAOT BapuaLum, Bbidbl-
BaeMble TOMbKO CryvaiHbIMU NpUUYMHaMmn. B 3TOM criyuyae KOHTPOSIbHbIE KapTbl CTPOSATCS TOMbKO MO JaHHbIM
camoro npouecca. Takue KOHTPOrbHble KapTbl MCNONbL3YIOT ANS BbIABMNEHUS M3MEHUYNBOCTU, 0BYCMOBINEHHON
HeCny4YaliHbIMU NPUYMHAMU, U NPUBEAEHNUSA NPOLECCA B COCTOSIHUE CTAaTUCTUYECKON YNPaBNsSeMOCTH.

5.2 KOHTpOnbHbIe KapThbl NPY HANM4YMK 3aJaHHbIX 3HAYEHUIN NapaMeTpoB

LienbIo Takux KapT SIBNSIETCS ONpeAeneHne Toro, YTo HabniogaeMble 3HaueHust X, S W T.N. 4151 HECKOMb-
Kux noarpynn (kaxxaan o6beMom n HabnoAeHni) 0TNIMYaKTCA OT COOTBETCTBYIOLLIMX 3a[1aHHbIX 3HAYEHUN |1,
Gg M T.N. GonbLue, YeM MOXHO OXMAATL NPY AENCTBUM TOMBLKO CryHanHbIX NPUHNH. OTNUYNEM KapT C 3aAaHHbI-
MU 3HAYEHUSIMK NapamMeTPOB OT KapT, AJ151 KOTOPbIX 3Ha4YeHUsA NapaMeTpoB He 3aAaHbl, SIBMSIETCA Hanu4ue o-
NOJHUTENbHLIX TPeOOBaHUIA, ONPeaensaLLMX NapaMeTpbl NOMOXEHNUSA LEHTPaNbHOW NMUHUM U U3MEHYNBOCTHU
npouecca. YCTaHOBMEHHbIE 3HAYEHUA MOTYT ObITb 3aA4aHbl HA OCHOBE OMbITA, MOMYYEHHOrO NPU NCNONbL30Ba-
HWUM KOHTPOMbHbIX KapT 6e3 anpuopHo MHOPMAaLMK UMW 3aJaHHbIX 3HAYEHUI, a TaKKe HA OCHOBE 3KOHOMMU-
YeCKUX MoKa3aTenen, yCTaHOBMEHHbIX NOCNe aHanu3a NoTpPeBHOCTEN B ycnyre u CTOMMOCTM NPOU3BOACTRA,
UM MOryT ObITb YKa3aHbl B TEXHUYECKMX TPEOOBaHUAX HA NPOAYKLUMIO.

MpeanoyTuTensHO, YToObl YCTAHOBMEHHbIE 3HA4YeHUst ObINU OonpeaeneHbl Ha OCHOBE UCCNeAOoBaHuS
npeaBapuUTEnbHbIX JaHHbIX, KOTOPbIE, KAaK MPEAnonaraeTca, ABNATCA TUNMUYHBIMK ANS BCeX OyayLmx aaH-
HbIX. [Insi 9chPEKTUBHOIO UCMONb30BAHUSI KOHTPOSIbHBIX KAPT, YCTAHOBIEHHbIE 3HAYEHWS |0JDKHbI ObITb COMO-
CTaBMUMbI C NPUCYLLEN NPOLECCY COGCTBEHHON U3MEHYMBOCTLI0. KapThl, OCHOBAHHbIE HA TAKUX YCTAHOBMEHHbIX
3HaYeHusIX, 0COBEHHO NONe3Hbl ANS YNpaBneHUs NPoLeccaMmu U NoaaepaHnus 04HOPOAHOCTU NPOAYKUMM Ha
Kenaemom ypoBHe.

5.3 Tunbl KOHTPOJIbHbIX KaPT ANA KONMMIU4YeCTBeHHbIX U anbTepPHAaTUBHbIX OAdHHbIX

B craHaapte pacCcMOTPEHbI CNEAYIOWME KOHTPOMbHbIE KapTbl:
a) KOHTPOMbHbIE KapThbl AN KONIMYECTBEHHbIX AaHHbIX, MCNOMb3yeMble B CUTyaLuMK, Korga pesynbsrara-
MU HabMNAEHUN ABNAIOTCA HEMNPEePbIBHbIE BENIUYUHbI:
1) KapTbl cpeaHux ()?), pasmaxoB (R) unu BbIGOPOYHbLIX CTAHAAPTHLIX OTKIOHEHWUI (S);
2) KapThl WHAWBUAYATbHBIX 3Ha4YeHun (X) u ckonb3aLmx pasmaxos (R);
3) kaptbl meguan (X) n pasmaxos (R);
b) KOHTpOMbHbIE KapTbl ANSA anbTePHATUBHbLIX AaHHbIX, UCMONb3yeMble B CUTyaLuu, KOraa pesynerarta-
MU HabNAEHUN SABNAIOTCA HAaTyparbHbIe YMCHa UK KaTErOPU3NPOBAaHHbIE JaHHbIE:
1) kapra gonen HECOOTBETCTBYOLNX €AUHNL, NPOAYKLMK (p-KapTa);
2) KapTta 4ucna HeCOOTBETCTBYIOLMX €AMHUL, NPOAYKUUK (Np-kapTa);
3) kapTa yucna HecOOTBETCTBUI (Cc-KapTa);
4) KapTta 4ucna HeCOOTBETCTBMI HA eAMHULY NpoayKuun (U-kapTa).
Ha pucyHke 2 npeacraeneHa cxeMa Bbibopa TMNa KOHTPONbHOW KapThbl AN KOHKPETHOW CUTYaLUN.
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KonuyectBeHHble
AaHHble

AnbTepHaTMBHbIE
OaHHble

HecootBerctayio-
C e eavHuLbI GBOOOT BeTcTBMD

ObbeMm

BbiOOpkK
MOCTOSIHEH?
fa
NamepsieTcs NamepsieTcs
aona? aons?
1 y

— p— Kapra
XuR Xu$s MHAMBMAYANbHBLIX p-kapTa np-kapTa c-kaprta u-kapra
KapTbl KapTbl 3Ha4YeHui

PucyHok 2 — Tunbl KOHTPONBHLIX KapT

6 KOHTpOﬂbeIe KapTbl ona Konn4eCctBeHHbIX AaHHbIX

_ KoHTposnbHbIe KapTbl 4 KONUYECTBEHHBIX A@HHbLIX U 0COOEHHO MX CaMble PacnpOCTPaHEHHbIE HOPMbI
(X-KkapTbl N R-kapTbl) NPeacTaBnAlT cobol KNaccu4eckoe NMpUMEHEHWE KOHTPOSbHBIX KapT K ynpaBneHuto
npoueccamMu.

KOHTpOMbHbIE KapThl ANSt KONIMYECTBEHHBIX JaHHbIX 00naaatT CnegyowMmn NpenMyLLecTBaMm:

a) B DOMbLUMHCTBE Crly4aes MPOLIECCHl M M3roTaBfMBaemMas B XO4e mpouecca Npoaykuusi UMetoT n3-
MEPUMBbIE XapaKTepUCTUKK, NpeacTaBnstowme cobol KonMYeCTBEHHbIE faHHble, U TakuM 06pasoM npUMeHu-
MOCTb Takux KapT AOCTaTOYHO LUMPOKA;

b) KOHTpOMbHbIE KapTbl 4NA KONUYECTBEHHBIX AAHHbIX 60nee MHPOPMATUBHbI, YEM KOHTPOJIbHbIE KapThbl
ONA anbTepHaTUBHbIX AaHHbIX, TAK KaK NO3BOMSAOT NOMY4YUTb MHAOPMALMUIO O CPEeAHEM M AMCNEPCUU MPO-
uecca. KapTbl Ans KONMMYECTBEHHbIX AaHHbIX YAaCTO MO3BOMAIOT NONYYMThL CUrHan o npobnemax 4o NosiBNeHUst
HECOOTBETCTBYIOLLEN NPOAYKLUH;

C) XOTSl MONYYEHUE KONMUYECTBEHHBIX JaHHbIX, KaK NPaBMIO, AOPOXE, YEM anbTepHATUBHbIX, 0ObEMBI
noArpynn Ans KONMYECTBEHHbIX AaHHBLIX MOYTW BCEraa ropa3go MeHbLUe npu Ton e 3PEKTUBHOCTU. ITO
NO3BONSAET B HEKOTOPLIX CIyYasx CHU3UTb o6LumMe 3aTpaTbl HA KOHTPOMNb M YMEHbLLUMTbL BPEMEHHOW paspbIiB
Mexay NPoM3BOACTBOM MPOAYKUMUM U KOPPEKTUPYIOLLMM AENCTBUEM;

d) Takue KapTbl ABNAIOTCA BU3yarbHbIM CPEACTBOM aHanu3a (PyHKUMOHMPOBaHUA npouecca 6e30THO-
CUTEINbHO K YCTAHOBMEHHbIM TPeOoBaHNAM. PacCMOTPEHUE KapT, a TakKe rmcTtorpaMmm B COOTBETCTBYHOLLMX
MHTEpBanax 4acto NoOMoraeTt npu paspaboTke npeanoXeHui No yny4ylleHunio npouecca.

MpuMeHeHe KOHTPOSbHbIX KapT ANs KONMYECTBEHHbIX JaHHbIX Npegnornaraer B AaHHOM cTaHaap-
T€, 4YTO KOHTPONMpyemas XapakTepucTuka NOAYMHSAETCA HOpMAaribHOMY pacrpeaeneHuio (pacnpeaeneHuto
laycca), npuyem OTKNOHEHWs OT STOr0 pacnpefeneHus BAUAIOT Ha addekTuBHOCTL KapT. Koadhdpuumnen-
Tbl, UCMNOMb3YEMbIE€ ANSI BbIMUCNEHUA KOHTPOSbHBLIX MPAHUL, BbIBEAEHBLI AN HOPMANbHOIO pacnpeaeneHus
xapakTepucTuk. MockonbKy OObIMHO KOHTPOMbHbIE FPaHULbI MCMONB3YIOT Kak SMMUPUYECKUE KPUTEPUU MNpU
NPUHATUU PELLEHUIA, Pa3yMHO Marble OTKNOHEHUSI OT HOPMaNbLHOCTU MOTYT UMETbL MECTO. B cootBeTcTBUM C
LeHTpanbLHOW NpeaenbHOi TEOPEMON, BLIGOPOYHbIE CpeaHUe UMEIOT pacnpeaeneHue, npubnuxkaiolleecs K
HOpMarbHOMY, AiaXe KOrAa oTaeNbHble HabNAeHUs! He NOAUYMHAIOTCA HOPMAnbHOMY 3aKOHY. 3TO 0G0CHOBbI-
BaET BO3MOXXHOCTb NMPEAMNONIOKEHNA O HOPMANbHOCTH AN X -kapT Aa)ke npu 06bemax BbIBOPOK CTONb ManbiXx,
Kak 4 unu 5 eguuunl. Ecnu ncnonb3yioT otaenbHbie HabMIOAEeHUA ANA U3ydeHusi BO3MOXKHOCTEN npouecca,
UCTUHHOE pacnpeaeneHue BaxHo. PekoMeHayeTcsl nepuoanyeckn NPOBEPATL BbIMONIHEHUE NPEANONOXKEHUA

7



rOCT P UCO 7870-2—2015

0 HOpPManbLHOCTM pacnpegerneHusi, 0COGeHHO YTOGbI YOEeAUTLCSA, YTO UCMONb3yeMble AaHHLIE MPUHAANEXAT
OAHOW reHepanbHOW COBOKYMHOCTWU. PacrnpeaeneHusi pasmMaxoB U CTaHAAPTHLIX OTKNOHEHWI HEe ABNAIOTCA
HOPMasIbHLIMM, XOTS NMPEANOSIOKEHUE O HOPMASLHOCTU UCTONBL30BAHO NPU onpeaeneHnn KoadpduumueHToB
ANS BbIMUCIEHUSI KOHTPOTBbHBIX FPAHUL, KAPT pasmaxa M CTaHAAPTHOTO OTKMOHEeHUs. He6GonbLune OTKIOHEHNs
pacnpeneneHns XapakTEPUCTUKN NPOLIECCA OT HOPMAIbLHOIO PacnpeeneHns He A0MkHbI ObiTb NPEnsATCTBU-
€M B UCMOMNb30BaHUM TAKUX KAPT, KaK SMMUPUHECKON NPOLIEAYPbLI NPUHATUSA PELLEeHUN.

KapTbl Ans KONMUYECTBEHHbIX AAHHLIX OMMCLIBAIOT COCTOSHWME NpoLecca C NOMOLLBIO NoKasaTenen pas-
6poca u nokasarerneii NONoOXeHUs (CpeaHero npouecca). MosToMy KOHTPOMbHLIE KAPThl ANA KONUYECTBEHHBIX
ZaHHbIX MOYTU BCErAa NPUMEHSIIOT U aHANU3NPYIOT NapamMmu — KapTa NoMIOXKEHUA NpoLiecca U Kapta n3MeHYmn-
BOCTM npouecca. OBbIMHO CHaYana aHanu3upyloT KapTy U3MEHUYNBOCTM NpoLiecca, Tak kak oHa obecneunsaert
060OCHOBaHME OLIEHKW CTAHAAPTHOrO OTKIIOHEHUS Npouecca. [MonyYeHHast OLeHKa CTaHAaPTHOTO OTKMNOHEHUN
MpoLiecca MOXeT 3aTeM ObiTb MCMOML30BAHA MPU YCTAHOBIIEHMM KOHTPOSbHLIX FPAHUL, KAPTb NOMOXEHUS.

Kaskaas KOHTPONbHAsA KapTa MOXET ObiTb MOCTPOEHA C UCNONb30BaHMEM NMUGO KOHTPOMbHBLIX FPaHuL,
OMNpeAEerneHHbIX Ha 0CHOBE BbIGOPOYHbBIX AAHHbIX, OTPAXKAEMBIX HA KOHTPOMLHOM KapTe, NMMBO KOHTPOSbHbLIX
rpaHuLL 4nsi YCTAHOBIEHHbIX CTaTUCTUK, OTPaXaeMbiX Ha kapre. B Tabnuuax 1 u 3 Ansa yCTaHOBMEHHBLIX 3HaYe-
HWit NCNONb30BaH MHAEKC «0», T.e. Ly — ANS 3aaHHOTO 3apaHee CPeaHero NpoLecca U oy — ANS 33aHHOTO
3apaHee cpefHeKBaapaTUYHOrO OTKIOHEHHUS.

Hwxe npuBeaeHo onucaHue HauGonee YacTo NPUMEHSIEMBIX KOHTPOSbHLIX KapT A4Sl KONIMYECTBEHHbIX
[ aHHbIX.

6.1 KapTbl cpeaHux (X) u pasmaxoB (R) unu cpeqHux (X) u BbIGOPOYHbIX CTaHAAPTHBLIX
OTKJIOHEHMUH (S)

KapTbl cpeaHux ()?—Kaprl) n pasamaxoB (R-kapTbl) UCNONbL3YIOT B Cryyae, korga ob6bem BbIOOPKU He-
GonbLioi unu ymepeHHslit (06bMHO_MeHee 10). B cnyyae Gonblumx 0GbeMOB BbIGOpKM noarpynne! (1 >10)
NPeanoOYTUTENBHO UCMONb30BaHME X-KapThl U S-KApThl, TAK KaK Npu yBenu4yeHum odbema BbIOOPKU pasmax
CTaHOBUTCA MeHee 3(PPMEKTUBHBIM B Ka4eCTBE OLEHKM CTaHAAPTHOro OTKNOHeHUsi npouecca. Ecnu ans Bbl-
YMCNEHUSA rPaHML NpoLecca NPUMEHSIIOT 3NEKTPOHHbIE YCTPOWCTBA, NPeANOYTUTENBHO UCMONb30BAHWE CTaH-
OapTHOrO OTKITOHEHUS.

B Tabnuuax 1 u 2 npuseaeHbl hopMynbl 4Na onpeaeneHnsa KOHTPONbHbIX rpaHuL U Ko3duumneHTbl Ans
napamMeTpoB COOTBETCTBYIOLUMX KOHTPONbHbIX KapT.

Tabnuua 1— DopMynsbl ANA oNpeaeneHns KOHTPONbHLIX FpaHuL kapT LLlyxapTa s KONMMYeCTBEHHBIX AaHHbIX

CraTucTuka OL[eHKM KOHTPONbHbIX rpaHnuLy 33AaHHb|e KOHTpOJibHble rpaHUuLibl
LleHTpaneHasa nuHua Ugnle LieHTpanbHasa nuHua Ug milg
X X )?iAzﬁ nwnu )?i'A3-S_ Ho pot Aoy
R R D4R, D3R d,- & D,0q, D45
s s B4s, Bss C4- 0g Bgog, Bsog
MpuMmevyaHue — PO u o0 — 3afaHHBIE 3HAYEHUSA.

Tabnuya 2 — KoapduUUUeHTbl ANA HAXOXKAESHUSA NUHUIA KOHTPOMbHLIX KapT

o KoadpduumeHnTbl
=3 AN HaXOKAEHMS
& % E KoadhhnmupeHT! ANa HaxoXKAEHUA KOHTPOSTbHBIX MPaHnL, LeHTpanbHon
g gz NUHUK ¢
S § E v“cnonk3oBaHUeM

* X -kapTa s-kapTa R-xapta* s* R

A A, Ay B; By Bs Bg D, D, D3 Dy Cy d,
2,121 | 1,880 | 2,659 - 3,267 - 2,606 - 3,686 - 3,267 10,7979 | 1,128
3 1,732 | 1,023 | 1,954 - 2,568 - 2,276 - 4,358 - 2,575 |0,8862| 1,693
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OkoHYaHue mabnuypi 2

@ KoadhhmLmeHTbl
85 g DS HaxoXAeHNUs
§ 3 E KoathhbmumeHTI ANA HaXoXAEHWA KOHTPOSBHbBIX rpaHnLy LieHTpansHown
Igg MUHWK ©
é é 'g UCMOSIb30BaHNEM

* X -kapTa s-kapTa R-kapTa* s* R*

A A, As B, B, Bg Bg D, D, Dj Dy Cy d,

4 1,500 | 0,729 | 1,628 - 2,266 - 2,088 - 4,698 - 2,282 (0,9213 | 2,059

5 1,342 | 0,677 | 1,427 - 2,089 - 1,964 - 4,918 - 2,114 10,9400 | 2,326

6 1,225 | 0,483 | 1,287 | 0,030 | 1,970 | 0,029 | 1,874 - 5,079 - 2,004 (0,9515| 2,534

7 1,134 |1 0,419 | 1,182 | 0,118 | 1,882 | 0,113 | 1,806 | 0,205 | 5,204 | 0,076 | 1,924 |0,9594 | 2,704

8 1,061 | 0,373 | 1,009 | 0,185 | 1,815 | 0,179 | 1,751 | 0,388 | 5,307 | 0,136 | 1,864 |0,9650| 2,847

9 1,000 | 0,337 | 1,032 | 0,239 | 1,761 | 0,232 | 1,707 | 0,547 | 5,394 | 0,184 | 1,816 |0,9693| 2,970

10 0,949 | 0,308 | 0,975 | 0,284 | 1,716 | 0,276 | 1,669 | 0,686 | 5469 | 0,223 | 1,777 |0,9727 | 3,078

1 0,905 | 0,285 | 0,927 | 0,321 | 1,679 | 0,313 | 1,637 | 0,811 | 5,535 | 0,256 | 1,744 |0,9754| 3,173
12 0,866 | 0,266 | 0,886 | 0,354 | 1,646 | 0,346 | 1,610 | 0,923 | 5,594 | 0,283 [ 1,717 |0,9776| 3,258
13 0,832 | 0,249 | 0,850 | 0,382 | 1,618 | 0,374 | 1,585 | 1,025 | 5,647 | 0,307 | 1,693 |0,9794 | 3,336
14 0,802 | 0,235 | 0,817 | 0,406 | 1,594 | 0,399 | 1,563 | 1,118 | 5,696 | 0,328 | 1,672 |0,9810| 3,407
15 0,775 | 0,223 | 0,789 | 0,428 | 1,572 | 0,421 | 1,544 | 1,203 | 5,740 | 0,347 | 1,653 |0,9823 | 3,472

16 0,750 | 0,212 | 0,763 | 0,448 | 1,552 | 0,440 | 1,626 | 1,282 | 5,782 | 0,363 | 1,637 [0,9835| 3,532
17 0,728 | 0,203 | 0,739 | 0,466 | 1,534 | 0,458 | 1,511 | 1,356 | 5,820 | 0,378 | 1,622 |0,9845| 3,588
18 0,707 | 0,194 | 0,718 | 0,482 | 1,518 | 0,475 | 1,496 | 1,424 | 5,856 | 0,391 | 1,609 |0,9854 | 3,640
19 0,688 | 0,187 | 0,698 | 0,497 | 1,503 | 0,490 | 1,483 | 1,489 | 5,889 | 0,404 | 1,596 |0,9862 | 3,689
20 0,671 | 0,180 | 0,680 | 0,510 | 1,490 | 0,504 | 1,470 | 1,549 | 5,921 [ 0,415 | 1,585 |0,9869 | 3,735

21 | 0655|0173 | 0,663 | 0,523 | 1,477 | 0,516 | 1,459 | 1,606 | 5,951 | 0,425 | 1,575 |0,9876 | 3,778
22 | 0640 | 0,167 | 0,647 | 0,534 | 1,466 | 0,528 | 1,448 | 1,660 | 5,979 | 0,435 | 1,567 |0,9882| 3,819
23 | 0626 | 0162 | 0,633 | 0,545 | 1,455 | 0,539 | 1,438 | 1,711 | 6,006 | 0,443 | 1,557 |0,9887 | 3,858
24 | 0612 | 0157 | 0,619 | 0,555 | 1,445 | 0,549 | 1,429 | 1,759 | 6,032 | 0,452 | 1,548 |0,9892| 3,895
25 | 0,600 | 0,153 | 0,606 | 0,565 | 1,435 | 0,559 | 1,420 | 1,805 | 6,056 | 0,459 | 1,541 |0,9896 | 3,931

* He pekoMeHpyeTcs npu o6beme BrIGopku n > 10.

6.2 KOHTponbHas KapTa MHOMBUAYasbHbIX 3HA4eHUN (X-KapTa)  KOHTPONbHAsA KapTa CKOSib-
3AwWKx pasmaxos (R,-kapTta)

B HEKOTOPbIX CUTyaLUsX ANA yNnpaBneHusi npoueccamm HeBO3MOXHO, HeyA0DHO Unu HelenecoobpasHo
paGoTaTb C pauuoHanbHbLIMU NOArPYNNamMu, a He06GX0AUMO OLEHWUTL YNpaBnsieMOCTb NpPOoLIeCca HA OCHOBE
MHANBUAYANbHbLIX 3HAYEHUIA, UCMONb3Ys X-KapTy U Rm-KapTy.

Tak Kak npy Mcnonb3oBaHUM KAapT MHAUBUAYASbHLIX 3HAYEHUN pauuoHarsbHbIe MNOArPYNMbl ANS OLUEHKU
M3MEHYMBOCTU HE MPUMEHSIOT, TO KOHTPOJIbHbIE FPaHULIbl PACCYMTLIBAIOT HA OCHOBE Mepbl Bapuauuu, no-
NYYEHHO MO CKOMb3SILLMM pa3MaxaM AByX NocnefoBarenbHbiX HabnogeHui. Ckonb3swmii pasmax — 310
abCconioTHOE 3HAaYeHME pasHOCTU CneayloLmX Apyr 3a APYroM U3MEPEHUR, T. €. PasHOCTU NEPBOTO U BTOPOrO
M3MEpPEHUN, 3aTeM BTOPOro U TPETLEro U T. A. Ha 0OCHOBe CKOMb3SILLUMX Pa3MaxoB BLIMUCHSIOT cpeaHee apud-
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METUYECKOE CKONb3ALLMX pasmaxos ﬁm KOTOpPOE MCMOoNb3YIOT ANs NOCTPOEHUA KOHTPOrbHbLIX KapT. Tawke
no BCeM AaHHbIM BbiuMcnaIoT obuwee cpeaHee X. B tabnuue 3 npuBeaeHsbl hopmynbl pacieta KOHTPOSbHbIX
rpaHuy Ana KaptT MHAUBUAYANbHbLIX 3HAYEHUNA.

Mpu ucnonb3oBaHUM KapT UHAMBUAYANbHLIX 3HAYEHUW HEOOX0AUMO YUUTHIBATL Crieaylowiee:

a) KapTbl MHAWBUAYANbHbLIX 3HAYEHUIA HE CTOMb YYBCTBUTENbHbLI K MU3MEHEHUSIM NPOLeCcca, KakK KapThbl,
OCHOBAHHbIe Ha NoArpynnax;

b) npu uHTEpnpeTauum KapT UHAMBUAYANbHLIX 3HAYEHUI CneayeT NPOABMATL OCTOPOXXHOCTb, €CNK pac-
npeaeneHne xapakTepucTuku NpoLecca He SIBMSETCA HOPMarbHbIM;

C) KapTbl MHAUBUAYAIbHBIX 3HAYEHUI BbISBNSIOT MU3MEHYUBOCTL NPOLIECCA Yepes cpeHee apudMeETHeckoe
nocneaoBaTesNbHbIX PasHOCTEN Mexay HabnogeHuamu. Takum 06pa3om, NpeanonaraeTcs, Yto AaHHbIe ynopsao-
YeHbl MO BPEMEHU M B NPOMEXYTKE MEXAy [BYMS MOCIeA0BaTENbHLIMU 3HAYEHUSAMU HE NPOU3OLLINO CYLLECTBEH-
HbIX U3MEHEHUIN npouecca. Hanpumep, HepasyMHO Obino 6bl cobparb AaHHbIE ABYX OTAENbHLIX rpynn napTuii
XUMUYECKON NPOAYKUMU U BIMUCTIUTL CKOMb3SILLMIA Pa3Max Mexy nocrneaHen napruen nepeou rpynnbl u Nepeom
napTueii cneayoLen rpynibl, €Cny B NPOMEXYTKE MEXAY HUMU MPOM3BOACTBO ObINO OCTAHOBMEHO.

Ta6nuuya 3 — dopMynbl ANs HAXOXAEHUS! KOHTPONbBHBIX FPaHULL KapT UHAUBUAYANBHBLIX 3HAUEHUIA

OL|eHKN KOHTPOMbHBIX FPaHNLY 3ajaHHble KOHTPOIIbHbIE rPaHNuLb!
CratncTuka
LieHTpanbHasa nuHua Ug nig LieHTpanbHasa nuHus Ug il
MHausugyaneHoe = v =
+ +

3HayeHune X X X+2,660Rp, Ko Ko £ 30g
Ckonb3saLmia 5 5

pasmax R Rm 3,267R,, 0 1,1280, 3,68606 0

MpumedaHue 1 — pgy og— 3afaHHble 3Ha4EHUsI.

MpumevyaHune 2 — §m — cpefHee CKOIb3sILLUX pa3MaxoB ABYX NOCNEAoBaTeNbHLIX HabniofeHWA.

6.3 KoHTponbHasa kapTa MeaunaH ()~( )

Kapra MeauaH SIBMSIETCS ansTePHATUBHOI NO OTHOLUEHMIO K X -KapTam NPW KOHTPONE MOMOXKEHUS Npo-
uecca, Korga enartenbHO COKpaTUTb BIIMSIHUE 3KCTPeMAarbHbIX 3HAYEHUI B moarpynne. 310 MOXeT ObiTb
B Cry4ae moArpynmn, COCTaBNeHHbIX U3 BOMbLUOr0 KONMYEeCTBa Pe3ynbTaTtoB aBTOMATU3UPOBAHHLIX U3Mepe-
HWI C BbICOKOW M3MEHYMBOCTBIO BbIOOPOK, HANPUMEP NpU U3MEpeHun npeaena npovHocTu. Kaptel meanax
yao6HbI 1 He TpebyloT 6ONbLUOIO KONMMYECTBA BLIYMCIIEHUI, 0COOEHHO AnsA noarpynn HeGonbLIOrO pasMepa,
cojepXallumx HeYeTHbIl 06bem HabnoaeHwii. MpUMeHeHne KOHTPONbHOM KapTbl CTAHOBUTCA 6oree yaAoGHbIM,
€CInu Ha OAHON KapTe u300paxaloT OTAeNbHbIE 3HaYEeHNA B NOArpynne BMecTe ¢ ux megunaHon. Kapra taioke
nokasblBaeT pasdbpoc BbIxoAa NPOLIECCa U AAET TEKYLLYIO KAPTUHY €ro u3MeHUnBoCTH. CneayeT OTMETUTD, YTO
kapra meauaH bonee MeaneHHO pearmpyeT Ha BbIXOA M3 CTabUIBHOTO COCTOAHUA, Yem X-kapTa.

KOHTpOrnbHbIe rpaHuLbl KapTbl MeAWaH BbIMUCAAIOT ABYMSi Cnocofamu: UCnonb3ys mMeauaHy meauad
noarpynnbl U MeamaHy pa3maxoB, UM UCIONb3YA cpeaHee apudMeTnieckoe MeamaH u cpeaHee apudmeTu-
yeckoe pasmaxoB B noarpynnax. Tonbko nocnegHuit 6onee npocron u 6onee LenecoobpasHbiil NOAX0A pac-
CMOTPEH B HACTOSILLEM CTaHAapTe.

MeToz BbluMCTIEHUS KOHTPOTBHBIX IPAHUL, MPUBEAEH HUXKE.

6.3.1 Kapra meauan -

OpauHara ueHTpanbHoM NuHuM XpaBHa cpeaHemy apudMeTuyecKkomy MeauaH B noarpynnax

UC,_;:)?(+A4§ ,
Lo g=X-A4R.

3HaueHuss NOCTOsIHHONW A4 npuBeaeHbl B Tabnuue 4.

Tabnuuya 4 —3HaueHus A,

n 2 3 4 5 6 7 8 9 10

Ay 1,880 1,187 0,796 0,691 0,548 0,508 0,433 0,412 0,362
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6.3.2 Kapra pasmaxoB _
Kapty pasmaxoB CTpOAT Takum e o6pa3om, kak X-kapty u R-kapty (cm. 6.1).

7 Mpoueaypa KOHTPONA U UHTEPNPeTaLUA KOHTPOSILHbIX KapT
AT KONMUYECTBEHHbIX AaHHbIX

Cucrema kapr Lllyxapra onupaerca Ha crneaytowee: ecnm U3MeHYMBOCTb NpoLecca U CpeaHee npo-
Lecca OCTaloTC NOCTOSIHHBIMU Ha CBOUX YPOBHAX, TO HAHOCUMbIE HA KapTy cTaTucTuku (Hanpumep, X, R, S)
M3MEHSIIOTCA CMy4aiHbiM 06pa3oM U peako BbIXOAAT 3a KOHTPOMbHbLIE rPaHULbl. AHANorM4yHbIM 06pasom He
MOTYT MOSIBAATLCA TPEHAbI UM CTPYKTYPbI AAHHBLIX, KPOME TEX, Kakue BO3HUKAIOT crnyyanHo. KapTbl nonoxe-
HUA NOKA3bLIBAIOT MOJIOXKEHNE CPEAHEr0 3HAaYEHNS NPOLLECCa U NO3BONSIIOT BbIABUTL, CTAOMNEH N NPOLIECC MO
OTHOLLEHUIO K cpeagHeMy. X -kapTa, Hanpumep, NoKa3biBaeT M3MEHYUBOCTb MEXAY NOArpyNnamMu BO BPEMEHM
u paspabortaHa ans 06HapyXeHUs CABUIOB CPeAHEro 3Ha4YeHUs Mexay NoArpynnamu. s-kapta u R-kapra Bbl-
ABMAIOT BapuabenbHOCTb BHYTPU NOATPYNN M CRY>XAT MHAUKATOPOM U3MEHeHusi BapuabenbHOCTH npouecca.
S- WM R-KapTa [OrbKHa AEMOHCTPUPOBaTL YNPaBnaeMoCTb NPOLECCa A0 MHTEPMNPETALMM KapT MONMOMXEHMUS.
MpuBoaumble aanee npoueaypbl NPUMEHSIOT K X -kapTam, s-kapraMm (Mnu R-kaptam). AHanoruyHasa npoue-
Aypa MOXeT ObITb UCNONb30BaHA ANA APYrUX KOHTPONbHLIX KapT, BKIIOYAsA MHAMBUAYanbHbIEe X-KapThl, KOraa
pauuoHanbHas rpynnupoBka He NPUMEHUMA.

7.1 CO60p npegBapuTenbHbLIX JaHHbIX

OT6upalor npeaBapuTenbHO pauuoHarnbHble noarpynnbl (M. 11.3) U3 npouecca B CTaHAAPTHLIX YCHO-
BUAX 3Kcnuyarauuun. Bemumcnsior § (M R) AnA Kaxaon noAarpynnbl. Boruucnsiotr cpegHee apudmerndeckoe
(s unu R) cratuctuk no nogrpynnam. Kak npasuno, ncnonb3yior He_ MeHee 25 npeasapuTenbHbLIX NOArpynn Ans
0BecneYeHns OCTOBEPHBIX OLIEHOK U3MEHYMBOGTM NPOLIECCa (S umk R) 1, CNEA0BATENLHO, KOHTPOMNLHBLIX FPaHuL,

7.2 AHanus s-kapTbl (Mnu R-kapTbl)

BbI4MCNAIOT M CTPOAT NPOGHYIO LIEHTPArbHYIO MUHMIO U KOHTPOSbHbIE rPaHULIbI S-KapThl (MNM R-KapTbi).
MpoBEPSAIOT PAaCNONoXeHNE HAHECEHHbIX TOYEK OTHOCUTENBHO NPOBHBIX KOHTPOMbHLIX FPaHUL, OTMEYAIOT TOY-
KU BHE rpaHuLl, HeoGbluHbLIE CTPYKTYPbI MM TPEHAbI. [na Kaxaoro curHana Ha kapre NPOBOAST aHanu3 npo-
Lecca Ans MaEHTUDMKALMU U YCTPAHEHNS 0COGLIX NPUYNH.

MpuMedyaHne 1 — BuiGOPOUHbIE pacnpeaeneHns s u R aCUMMETPULHEI OTHOCUTENBHO UX CPEAHUX 3HAYEHUN.
OpHako AMA MPOCTOTHI MOCTPOEHUS! S-KapThl U R-KapTbl 0GLIYHO NPUMEHSIIOT CUMMETPUYHBIE FPaHULbl HA PACCTOSHUN
+30 OT LeHTparbHOi NnMHUK. Tpu 3TOM, €CIU BLIMUCIIEHHAA HUKHSAS rpaHnLa SBASETCA OTPULATENBHOM, TO NCNONL3YIOT
HUXHIOKO rpaHuLly, pasHyto 0.

MpuMedyaHne 2 — Ecnu He yaarnocb MAEHTUPULUPOBATL 0COBYI0 NPUUNHY ANS AaHHBIX BHE KOHTPOSbHBIX
rpaHuL, HeoBX0AMMO MCTIONL30BaTL 3TU AaHHbIE NPY BEIMUCNIEHUN KOHTPOMBHBIX rpaHuL,

7.3 YcTpaHeHue Hecry4YalHbIX NPUYUH U NepPecMOoTp KapTbl

MckniovaloT Bce noarpynnbl, Ha KOTOPbIE MOBRMANA BbisBNEHHAA 0cobas NpuYuHA, 3aTeM nepecHu-
TbIBAIOT U HAHOCHAT Ha KapTy HOBbIE LIEHTPANbHYIO JIMHUIO U KOHTPONbHbIE rpaHuubl. Mccneayiot kapty ans
OnpeaerieHnst Toro, YTO BCe OCTABLUMECH TOYKM MOATBEPXKAAIOT CTAaTUCTUHECKYIO YNPaBNSEMOCTb nNpouecca
MpW UX COMOCTABMEHNI C NEPECMOTPEHHBIMU KOHTPOSIbHBIMU rPaHULIAMK, U MOBTOPSIOT NOCIIEA0BaTENIbHOCTbL
UAEHTUCUKALMM 1 PACHETOB NPU HEOBXOAUMOCTH.

MpumeyaHune — Heobxogumo ybegnTbcs, YTO He MeHee 2/3 noarpynn octanocb. MNpu HeoBxogMMoOCTU Ao-
NOMHUTENBHO OTOMpPatOT NOArPYNMbI.

7.4 Ananu3 X-kapTbl

Kak TOMbKO YCTAHOBMNEHO, YTO CTAHAAPTHLIE OTKMOHEHWUS (MMM pa3maxu) HAXOASATCA B COCTOSHUM
CTaTMCTUYECKO YNpaBnseMoCTH, U3MEHYMBOCTL NpoLiecca (BapnabenbHOCTL — BHYTPU NOArPYNI) cHUTaeTcs
cTabunbHOI. 3aTeM aHanU3NpyioT CPeAHUe ANs NPOBEPKU, MEHSIETCS NN BO BPEMEHN NONOXEHUe CPeaHero
npouecca. BulYMCRsIOT 1 HAHOCAT Ha X -KapTy LEHTPASLHYIO NIUHUIO U KOHTPONbHBIE PaHULbl. AHANMU3UPYIOT
pacnonoXeHWe TOYEK MO OTHOLLUEHMIO K KOHTPOMbHbLIM FpaHuLaM Ans BbIBNIEHWUS TOYEK 3a npedenaMy KOoH-
TPOMbHbIX rPaHUL, UK HEOBLIMHBIX CTPYKTYP, UMK TPEHAOB. VCKIIOYatoT BCE TOYKM, ANA KOTOPLIX BbISBNEHLI
0c0oGble NPUUNHBI, MOBTOPHO BBIMMCHSIOT M HAHOCAT Ha KapTy LEHTPAMNbHYI JIMHUIO U KOHTPOSbHbIE TPaHWLBI.
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MpoBepsIoT, YTO MO CPABHEHMIO C HOBbIMU FPAHMLAMU BCE TOYKW AEMOHCTPUPYIOT CTAaTUCTUYECKU ynNpaBns-
eMo€e COCTOsiHME, Npu HeoBXoAMMOCTHU BO30OHOBAAKT NOCNeAoBaTeNbHbIE AEWCTBUA: «MAEHTUdUKauma —
KOPPEKTUPOBKA — NEPEeCcHET.

Moarpynnbl, UCKMOYEHHbLIE NPKU NOCTPOEHUU S-KapThbl (MNKU R-KapTbl), AOMHKHbI TaKOKe BbITh UCKMIOYEHbI
npy NOCTPOEHUU X -KapTbl.

M pumMmedaHune 1 — WcknodeHne noarpynn, npeacraBnAOLWNX HecTabuneHoe COCTOAHME, NPOU3BOAAT
C Uenbto nony4vyeHna yBepeHHOCTU B TOM, YTO KOHTPOMNbHbIE rpaHuLbl BbIMUCITEHBI U OTpaXakT TONIbKO USMEHHYNBOCTb NPO-
Lecca nog BO3felCcTBMEM cnyanlelx MPUYUH.

M pumMmedaHune 2 — Touku, cBUAeTeNbCTBYOLWME O HANUYmumn 0CobbIX MPUYNH, UCKITOYEeHHbIe NpKU onpegeneHnn
KOHTPOMbHbIX rpaHul, He AOMKHbI ObITb UCKIHOYEHbI npu NOCTpoeHNn I'pa(bI/IKa ana obecneyeHus peanbHOro npeactaene-
HUA noBejeHnA npouecca n uccnegosaHna cnoco6oB ero KOPPEKTUPOBKN.

7.5 HenpepbIBHbI MOHUTOPUHI NpoLecca

Ecnu ctatuctuyeckas ynpasnseMoCTb YCTAHOBMEHA U NONOXEHWE TOYEK Ha KOHTPOMNbHOW KapTe He yka-
3bIBaE€T Ha BO3MOXHYIO NOTEPIO 3TOW YNPaBnseMOoCTH, TO NEPECMOTPEHHbIE KOHTPOSbHbIE FPaHULbl JOMDKHbI
ObITb NPUHATHI ANA OyAYLLErO HEMPEPBLIBHOTO MOHUTOPUHIA Npouecca. MockonsKy NpoLecc NpoaeMOHCTpUpo-
Ban COCTOStHUE CTaTUCTUYECKON YNpPaBnseMOCTH, HET HEOBXOAUMOCTU U3MEHATL KOHTPOMbHbIE rPaHuLbl, No
Mepe TOro Kak AOMNONHUTENbHbIE NoArpynnbl OyayT cobpaHbl HA AaHHOM 3Tane MoHUTOpuHra. OgHaKo Bpems
OT BPEMEHU KOHTPOSbHbIE IPaHULbl MOXHO MepecMarpuBaTh, €Cnu 3TO NPeACTaBnseTcs LenecoobpasHbiM
UNK NPU U3MEHEHUSIX B NPOLIECCe.

Ecnn koHTponbHaa kapta yka3blBaeT Ha Hanuune ocobon NMPUYMHbI U3MEHYMBOCTU MpoLecca U ecnu
naeHTudunumpoBaHa ocobas npuynHa, ycTpaHeHue KOTopon noTpedyeT CyLIeCTBEHHbIX U3SMEHEHUI NpoLec-
ca, To AN BOCCTAHOBMNEHUSA YNPaBMAEMOro COCTOSTHUA NpoLecca MOXeT NoTpeboBaTbCs NpoUeaypa uaeHTu-
dukaumu/nepepacyeTa KapTbl B COOTBETCTBUU C 7.1—7.4.

8 TunoBble CTPYKTYpbI, yKa3biBarolWwme Ha Hannume ocobbIX NPUYUH
M3MEHYMBOCTHU

CuctemaTuyeckue Mnu HecryydamHble CTPYKTYPbl B PACMONOXEHWUU AAHHbIX HA KOHTPONbHON KapTe Mo-
ryT ykasblBaTb Ha Takue U3MEeHEeHUs cpegHero unu pasbpoca npouecca, kakue, BO3MOXHO, He HaCTOMbKO Be-
NWKK, 4TOObI NPUBECTU K BbIXOAY TOYEK 38 KOHTPOMbHbIE rpaHuLbl. AHANUTUK AOMKEH BHUMATENbHO U3yvaTtb
BCE CTPYKTYPbl TOYEK Ha KapTe, KOTOpble MOTyT yKa3blBaTb Ha BO3AEWCTBME HECMYYaNHbIX NPUYKH HA NPOLIECC.
[ns uHTepnpeTaumm TUMOBbIX CTPYKTYP Ha KapTax CPeaHuX U MHAWBUAYAaNbHLIX Pa3nuynin CyLLeCTBYeT Habop
KPUTEPUEB, CXEMATUYHO NPEACTaBMNEHHbIN HA PUCYHKE 3.

Kputepuit 1: OaHa Touka BHe 30HbI A Kputepuii 2: CeMb unu 6onee nocrefoBaTtenbHbIX TOYEK
(BHE KOHTPOMbHbIX rpaHuULy) pacrnonoxeHbl N0 0AHY CTOPOHY OT LIEHTparibHOW NNHUK

Kputepuin 3: TpeHp — ceMb nocrnefoBaTerlbHO Kputepuii 4: Y4yacTok ¢ ABHO Hecrny4aiHbIM
BO3pacTaloLnxX Unu yobiBatoLLnx Touek N3MeHEHWeM 3HaueHuii

PucyHok 3 — MpuMepbl TUMOBLIX CTPYKTYP, Bbi3BaHHLIX 0COBLIMU NpUYMHaAMU
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MpumMevyaHune 1— B HeKOTOpLIX OTPaCNSAX UCNONL3YIOT APYrue KpUTepUHn.

MpumeyaHune 2—[ns KapT p, Np, €W U, FAE HUXKHSAA KOHTPONBHAS FPaHNLia paBHa HYSI0, HEBO3MOXHO CO3AaTb
TPU OBHOCUIMOBLIE 30HbLI HUXKE LIEHTPANbHOA MUHUN.

Ana npuMeHeHna 3TUX KPUTEpPUEB KOHTPOSILHYIO KapTy AENAT Ha Tpu 30HbI A, B n C ¢ KaXKaom CTOPOHbI
OT LIeHTpanbHOW nuHuK. LLInpuHa kaXkaow 30HbI COCTaBNSIET 0AHY curmy. Takoe aeneHue obneryaer obHapy-
JKEHWUE Yy4aCTKOB OTKSAIOHEHUA OT 06nacTu ynpaenseMoCTi npouecca. Hanpumep, y4actku ABHOTO HeCny4an-
HOTO M3MEHEHUA 3HAYEeHUI (KpuTepuin 4) Npu UCNONbL3OBAHWUMN TAKOTO AENEHUA MOryT ObiTb nerko oGHapyxe-
Hbl. B cpeaHem 2/3 Touek ctabunbHOro npouecca nexar B 3oHe C. Ecnu B 30He C HaxoaUTCA CyLLECTBEHHO
MeHee 2/3 Touyek (CM. KpuTepuit 4 Ha pucyHke 3), cneayet o6paTuTb BHUMAHME HA TaKOe PaCNONOXEHUe
Touek. MosBneHne Takon CTPYKTypbl TpeOyeT uccneaoBaHus npouecca Ha Hanuume ocobbix NpuunH. Huxe
npuBeAeHbl TUNUYHBIE YETbIPEX CTPYKTYP, NOKa3aHHbIX HA PUCYHKE 3:

a) kputepui 1 ykasbiBaeT Ha NPUCYTCTBUE 0CODON NPUYMHBI;

b) kpuTepui 2 ykasbiBaeT Ha TO, YTO CPEAHEE UMM U3MEHYMBOCTb NPoLecca CMECTUNNUCH OT LUEHTpasnb-
HOW NUHUK;

C) KpuTepuin 3 ykasbiBaeT Ha HanMuuMe CUCTeMaTUYeCcKoro IMHENHOro TpeHaa Npouecca;

d) kputepuii 4 ykasbiBaeT Ha HaNMUUE HeCNy4anHOro MNU LUKNUYECKOro y4acTka U3SMEHYMBOCTU NpoLecca.

Bonee nonHoe o6cyxaeHne aTux kpurepues npuseaeHo B [2] u [3]. Mpumepbl npuBeaeHbl B NpunoxeHun B.

Mpouecc, y KoTOporo nocsie4oBaTeNbHOCTb TOYEK Ha kapTe COOTBETCTBYET OAHOMY unu Gonee kputepu-
SIM, SIBIISAIETCA HEeynpaBnAeMbiM, U 0COObIE NPUYMHBI €70 USMEHYNBOCTU AO0MKHLI ObiTh BLIABNEHLI U yCTpaHe-
Hbl. 3TV AONONHUTENBLHBIE NPaBMUIA YNYyULIAIOT CMOCOBHOCTL KOHTPONLHOM KapTbl 0GHapyXuBaTh HeGonbLune
M3MEHEHUA CPEeaHEro NPoLecca 3a CHET YBENUYEHUS KONMMYECTBA NOXKHBLIX curHanos. Ecnu Ha X unu X-kaprax
Llyxapta HabnoaaloTca OT OAHOW A0 TPEX TUNOBLIX CTPYKTYP OAHOBPEMEHHO, TO BEPOATHOCTL MOSABNEHUSA
NOXHOTO curHana cocraensaet npubnusutenbHo 10 Ha 1000, Torga Kak NPU HANUYUKU TONLKO NEPBOI CTPYKTY-
Pbl — TPU Ha TbICSAYY, COOTBETCTBEHHO.

9 YnpaBneHue NpoLeccoM, BOCMPOU3BOAUMOCTb NPOoLecCca, ynyulieHne npouecca

Cucrema ynpasneHus npoLeccom AOorKHa noaasarb CTaTUCTUHECKUE CUrHanbl, NO3BONSAIOLIME OTAe-
nATb cnyyaiiHble (06LKe) npudMHbl 0T 0CoBbIX NPUYUH M3MEHUYMBOCTH Npouecca. CUCTEMATUYECKOE YCTpaHe-
HWe 0CoBbIX MPUYMH YPEIMEPHOW M3MEHYUBOCTHU NpoLecca, NyTem NOCTOSHHOTO UX 0OHapPYXXeHUs, NPUBOAUT
npoLecc B COCTOSSHUE CTaTUCTUYECKON ynpasnsemocTu. Ecnm npouecc HaxoauTcsi B COCTOSIHUM CTaTUCTUYe-
CKOW ynpaensemocTu, ero pabota npeackasyema u ero COOTBETCTBUE YCTaHOBNEHHLIM TPEBGOBaHUAM MOXET
ObITb NPOBEPEHO. Tak kak MPOrHO3 COCTOSIHUA MPOLIECCa NeXUT B OCHOBE YNpPaBreHUsi NpoLEeCcCOM, BO3MOX-
HOCTU JOCTOBEPHOr0 NPOrHO3a OYEHb BAXHbI.

BocnpousBogumocte npouecca onpeaensierca ero obuen M3aMeH4YMBOCTbIO, 0BYCNOBNEHHON Cny4Yan-
HbIMW MPUYNHAMU, T. €. MUHUMASIbHOW M3MEHYMBOCTbIO, KOTOpasi OCTAETCS NOCHe YCTPaHEeHUs BCEX 0C00bIX
npu4nH. Bocnpou3soaMMocTb npouecca npeacraBnsaeT (PYHKUMOHMPOBAHUE MpoLecca B CTaTUCTUYECKU
ynpasnseMomMm coCToaHumn (cMm. ctaHgaptel cepun UCO 22514). MoaTomy npouecc cHavyana npuBOAAT B CTa-
TUCTUYECKN YNpaBsieMOe COCTOSiHUE U TOMbKO MOCME 3TOr0 OMPEAEnsT ero BOCMPOU3BOAUMOCTE. Takum
o6pasom, onpeaeneHne BOCNPOU3BOAMMOCTU NPOLIECCa HAYNHAETCA NOCINe TOro, Kak 3ajaqun ynpasneHus no
X- 1 R-kapTam peLUeHbl, T.e. cneyuansHble NPUYNHbI BbISBMEHbI, MPOaHaNU3UpOBaHbl, CKOPPEKTUPOBAHBI U UX
NOBTOPEHNe NpeaoTBpaLLeHo. TekyLue KOHTPOSbHbIE KapTbl 4OMKHbI AEMOHCTPUPOBATL COXPaHEHUE CTaTh-
CTUYECKM ynpasnsaemoro COCTOAHUA npouecca, no KpanuHen mepe ana 25 nogrpynn. fanee pacnpeaeneHue
JaHHbIX Ha BbIXOAe NpoLecca CPaBHMBAIOT C TEXHUYECKMMU TpeboBaHMAMU ANA NMOATBEMKAEHUA TOro, YTo
3Tn TpeboBaHUs MOTYT ObITb BbINOMHEHbI.

[ns onpeaeneHnsa BOCNPOM3BOAMMOCTU NPOLIECCA UCTONb3YIOT MHAEKChI BOCNPOM3BOAUMOCTH Cp ] Cpk
(cm. ctangaptbl cepumn UCO 22514). 3HaueHne Cp MeHee 1 ykasblBaeT Ha TO, YTO NPOLECC ABMAETCH HEBOC-
nNpon3BOAMMbIM, a C =1 yKa3blBaeT Ha TO, YTO NPOLECC HAXOAUTCA Ha rpaHuLEe BOCNpPOU3BOAUMOCTU. Ha
npakTUKe B KaquTBe MWUHUMArbHO MOMHOCTLIO MPUEMSIEMOr0 3HAYEHUS MPUHUMAIOT C =1,33, nockonbky
BCErga eCTb HEKOTOPblEe Bapuauumn B BbIOOPKaX U HE CyLLECTBYET NPOLECCOB, KOTOpbIE Bcema HaxoasTcs B
CTaTUCTUYECKMN YNPABIAEMOM COCTOSAHUM.

Crneayet OTMETUTb, YTO UHAEKC C XapakTepu3yeT TONMbKO OTHOLUEHWE ANWHbI MHTEpBana Aonycka K
ANUHEe ONOpHOro MHTepBsana, a I'IOJ'IO)KeHI/Ie UNKU UEHTpUpOBaHMe npouecca STOT UHAEKC He yyuTbiBaeT. [MNpu
BbICOKMX 3HaYeHMAX C_, MOXHO MONy4uTh NIOOON NPOLIEHT BbIXOAA 32 YCTAHOBMEHHbIE rpaHuLbl. MOTOMY BaX-
HO TaKKe aHanM3npoBaTb PacCTOSTHUE MEXAY CpeaHUM npouecca u Grimkailuen rpaHnuen gonycka.
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B kayecTBe pyKoBOACTBA K AEHCTBUIO MOXHO MCMOMb30BaTh NpoLeaypy, CxemaTu4ecku npeacraBneH-
HYIO Ha PUCYHKE 4. YCTaHOBMEHHbIE MUHUMATbHbIE TPeBoBaHNS K BOCMPOU3BOAUMOCTU NpoLiecca siBRAIOTCA
pesynsTaToM COornalleHust Mexay nocTaBLUMKOM W noTpebutenem.

\

Bbixog npouecca  |e—

‘ - ot60p 25 BbIGOPOK O6beMa 4 unu 5;
Ananua no Xwn R - onpeaeneHue LeHTpanbHON NUHUK
KOHTPObHbLIM KapTam U KOHTPONbHBIX rpaHnL;

- IOCTPOEHUE N aHaNW3 KapT

.
- TOMKM PacnonoXeHbl BOKPYT

- Hanw4ne )

HEeCNYJaliHbIX 1 ) r Li8HTpasIbHON NUHWUK
yq_ cny4aiHbIM 06pa3oMm;

NPUYKH, Mpouecc He HaxoguTcs Mpouecc HaxoguTcsa - TOUKM HAXOASTCS BHYTPM

- TOMKM BHE ¢ B COCTOSIHUM B COCTOSAHMM < KOHTPONHLIX FPAHNLL
KOHTPObHbIX CTaTMCTUMECKOM CTaTUCTU4ECKON P ’
rpaHuL; ynpassiemMocTyn YrpaensemocTu - CepuK, TPeHAbl, CTPYKTYpbl

- Hannuue cepuin TOMEK COOTBETCTBYIOT;
TPEHAOB, UMKIOB - npouecc ctabuneH
MT. o _ v npeAckasyem

Y \

- BLIUMCNIEHHUE G KaK
YcTpaHeHue OnpepeneHune _
- Hecny4YanHbIX BOCMPON3BOAUMOCTU §/C4 vwnm Rid,;
NpUYKH npouecca
- BbIMUCIIeHne Cpk
A
w} %
Cpk <1 BocnponsBoguMocTb BocnpoussoaumocTb Cp> 1
npouecca npouecca P
HenpueMrieMa npuemnemMa

- ynyulueHune 3 -

npouecca; - pasbpoc npouecca MoxeT
- oCTaHOBKa GbiTb paBeH Aonycky,

M3roToBMEeHUs! Y Y HO OTAENbHBIE TOYKU MOTYT

npoayKLuum; YnpaBneHueckoe Mpoeepka HaxoauTLCA BHE
- paborta c Tem, S peLueHue HaCTPOMKK < YCTaHOBNEHHbIX rpaHul;

410 6CTh. npouecca - €CNK 3TO TaK, CMeLLeHue

W yCTaHoBIEHue cpepHero npouecca,

CMIIOLHOIO nepepacyeT KOHTPOSbHbLIX

KOHTpONSI; rpaHul, NpoaockeHne
- N3MEeHeHne L ] BEEHUS KOHTPOMNbHLIX KapT

’ .
TpeboBaHui
YnyyweHue
>
npouecca Cpk 1.33
i

PucyHok 4 — CTpaTerna yny4dtlieHna npouecca

MpumeyaHue — ONTUManbHLIA 06LeM BoIBOPKK SBNSETCH DYHKLMEN BHYTPU- U MEXTPYNNOBOK N3MEHUYUBOCTH.
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10 KoHTporbHbIe KapTbl 4NN anbTepPHaTUBHbIX AaHHbIX

AnbsTepHaTUBHbIE JaHHbIE NPEACTaBNAT coBo HabnoaeHNA, (PUKCUPYIOLLME HANMYME UK OTCYTCTBUE
HEKOTOPbIX XapaKkTEPUCTUK (MNN MPU3HAKOB) Y KaXXAOW eAWHWLbI paccmaTpuBaemMoi noarpynnsl. Ha ocHoBe
3TUX AAHHBIX MPOM3BOAUTCA NOACHET YNCNA €AUHUL, NPOAYKLMK, 0Braaalowpmx AaHHbIM NPU3HAKOM, UK YUC-
1O Takux coBbITUII HA e4UHMLY NPOAYKLMKM B rpynne unm obnactu. AnbrepHaTtuBHble AaHHbIE B 06LLEM criyyae
MoryT GbITk nony4eHbl GbICTPO 1 AeLweBo, ans ux céopa He TpebyeTtca cneuuanbHoro oByvenus. B Tabnuue 5
npueeaeHsl PopMynbl pacyeTa KOHTPOSbHbIX FPaHUL, ANS KOHTPOMbHBIX KapT, UCMONbL3YIOLLMX ansTepHaTUB-
Hbl€ AaHHbIE.

BonbLioe BHUMaHWE yAensaT UCNONb30BAHWUIO KONIMYECTBEHHBIX AaHHbLIX ANA YNy4LUEHWA npouecca,
O4HAaKO AaHHble MPOMbILLSIEHHbIX NPEANPUATUIA yKa3sbiBatoT, 4To 6onee 80 % npobnem kayecTBa NpoayKLMM
CBAI3aHO C anbTepHaTMBHbIMW AaHHbIMW. [109TOMY HEOOXOAMMO yAensATb OOorblUee BHUMAHWUE YIy4lUEeHUIO
ansTePHaTUBHbLIX XapakTepPUCTHK C MOMOLLbIO KOHTPOMbHbIX KapT.

B cnyyae KOHTPOMbHbLIX KapT ANS KONUYECTBEHHBIX AAHHbIX MPUHATO CTPOUTL NApy KOHTPObHbLIX KapT:
OfHY — ANA KOHTPOMNSA CPEAHErO, APYTYI0O — ANA KOHTPOMNA U3MEHYUBOCTU, TaK KaK MCXOAHOE pacnpeaeneHme
npeanonaraeTcs HoOpMarnbHbLIM U 3aBUCUT OT STUX ABYX NapameTpos. MNpu UCNONL3OBAHUN KOHTPONbHLIX KAPT
ANA anbTepHaTUBHLIX AaHHLIX AOCTATOMHO OAHOW KapThl, Tak Kak npeanonaraeMoe pacnpeaeneHue umeer
TONMbKO OAMH HE3aBWUCUMbIN NapamMeTp — CPeaHUN YPOBEHb. P- U NP-KapTbl OCHOBAHbI HA GUHOMWaNbLHOM pac-
npeaeneHun, a c- N U-KkapTbl OCHOBAaHLI Ha pacnpeaeneHun Nyaccoxa.

PacyeTbl Ana aTuX TMNOB KapT MOXO0XM, 3@ UCKNIOYEHWEM CMy4aeB HENOCTOSAHCTBA oObeMa noarpynn.
Korga o6beM noarpynn NOCTOSHEH, AN KAXA0W NOArpynnbl MOTYT GbiTh BbIOPaHbLI OHU U TE XX KOHTPOSIbHbIE
rpanuubl. OgHaKO, €CMnM KONMYECTBO KOHTPOMMPYEMBbIX 3fIEMEHTOB B KaXKA0W NOATPYyNne pa3ninvyHo, KOHTPOIb-
Hbl€ rpaHuLIbl AOMKHbI ObITh ONpeaeneHbl ANA Kaxaon noarpynnol. Mpu 3TOM Np-kapTbl U ¢-KapTbl MOTYT BbiTh
UCMONMb30BaHbl C MOCTOSIHHLIM 00HLEMOM BbIOOPKU, TOTAA KaK P-KapTbl U U-KapTbl MOTYT GbiTb MCNONb30BaHbI
B no6oii cutyaumu.

Korga o6beM nogrpynmnel M3MEHAETCA OT BbIGOPKM K BbIGOPKE, ANS KaXA0W NOArpynnbl pacCcyYNUTbIBAIOT
CBOW KOHTPOSbHBIE rPaHuLbl, MPU 3TOM — YeM MeHbLUe 06beM NOArpynnbl, TEM LUMPE NON0Ca MEXAY STUMU
rpasuuamm, u Hao6opoT. Ecnn 06beM NoArpynnbl MEHAETCA HECYLLECTBEHHO, TO MOXHO OrPaHUYNTLCA OAHUM
HabopPOM KOHTPOMbHLIX rPaHuML, OCHOBAHHLIM HA cpeaHeM o6beme noarpynnbl. [N npakTUYMECKUX Lienen no-
CTaTo4HO, ecnu 06beMbl NOATrPYNN HAaX0AATCA B Npeaenax + 25 % ueneBoro 06beMa noarpynnbi.

MpumMmedyaHune — AnbTepHATUBHO MOTYT GbiTb MCNONB30BaHbI KOHTPONbHbIE FPaHULIbl AN1sl HAUMEHBLLEro 1
HauBonbLuero oGbemMa BuIGOPKH. st TOMeK, COOTBETCTBYIOLMX MPOMEXYTOMHBIM 06beMaM BbIGOPKU, NPUMEHSIIOT KaKkne-
TO OAHU KOHTPOSbHbIE rPaHnLbI.

Tabnuua 5— dopMynbl AN HAXOXAEHUA KOHTPONbHBIX FPaHUL kapT LLyxapTa Ans ansTepHaTUBHBIX JaHHbIX

3ap,aHHble 3Ha4YeHUA He yCcTaHOBNEHbI 3aﬂaHHble 3Ha4eHuA ycTaHOBIEeHb!
Cramnetuka LleHTpansHas | KoHTponbHble rpaHuuel Ha ypoeHe | LleHTpanbHas | KoHTPOnbHbIE rpaHuLbl Ha YpoBHe
FIMHUA 36 NUHUA 3c

P Iz p=+3Vp(1-p)/n Po Po+3Vpo(1-po)/n

np np np +3\np(1-p) npy npg +3\Nnpg(1- po)

c c c+3Ve Co cot3Vcg

u u g +3\a/n Uy Ug+3\up/n

MpumedaHune 1—pg Npg, Co, Ug — 3aAaHHBIE 3HAYESHNS.

MpuMedaHue 2 — Ecnn pacdeTHash HIKHAA rpaHnLa ABASETCA OTPULIATeNbHON, TO UCTONL3YIOT HYMeBylo

HVDKHIOK rpaHiLy.

CyLUeCTBYET anbTepHaTUBHasA NpoLeaypa Ans CUTyauuii, B KOTOPbIX 00bEM NOAMPYNIbI MEHSETCA CUllb-
HO. B 3TOM crny4ae MCMnonb3ayloTCA HOPMUPOBAHHBIE NEPEMEHHBIE.
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Hanpumep, BMECTO 3Ha4Y€HMI P Ha rPadUK HAHOCAT HOPMUPOBAHHBIE 3HAYEHUA

> P - Po > p-p
Z= Z:f,
]m ol p(1-p)

n n

B 3aBMCHMOCTM OT TOrO, YCTAHOBNEHO UMK HET 3alaHHOE 3HaYeHue AnA p. B 3ToM cnyvae ueHTparnbsHas nMHuA
U KOHTPOSIbHBIE MPaHNULIbI OCTAIOTCA NOCTOAHHLIMM HE3AaBUMCMMO OT 0O6BbEeMa NOArpynNbl U UMEIOT BUA:

LeHTpanbHasa nuHua = 0,

Ug =+3,

Lo =-3.

OOBbIYHO p-KapTy NCMONBL3YIOT ANA ONpeAeneHus CPEeAHEro NPOLIEHTa HECOOTBETCTBYIOLLMX €4MHUL, 06-
Hapy>XeHHbIX 32 ONpPeAeneHHbIn Nepuoa BpeMenn. OHa NPUBMEKAET BHUMaHWE NepcoHana n MEeHe KMEeHTa
K MoGbIM M3MEHEHNAM CPEeAHEro npouecca. MpoLece NPM3HAIOT HAXOAALLMMCA B COCTOSAHUN CTAaTUCTUYECKON
yNpaBnsAeMOoCTM TaK Xe, Kak n npu ucnonb3osaHum X -kapt u R-kapt. Ecnu Bce BbIGOPOUHbIE TOUKU HAXOAAT-
€Sl BHYTPW NPOGHbLIX KOHTPOSIbHBLIX rpaHnL 6e3 BbIOPOCOB, yKa3biBAIOLMX HA HANUUMe 0CoBbIX MPUYKH, TO O
npoLiecce MOXXHO CAenaTb 3akfio4eHue, YTO OH CTaTMCTUYECKM ynpasnsiem. B aTom cnyvae cpeaHio Aonio
HECOOTBETCTBYIOLLMX €4UHUL NPOAYKLIMK D BLIGMPAIOT B KAYECTBE CTAHAAPTHOTO 3HAYEHNS ANA 0NN HECOOT-
BETCTBYIOLLMX EAMHULL Dy,

Hu3skue pesynbratbl Ha KOHTPOMbHBLIX KapTax (TOYKM PaCMONOXEHbl NOA HMWKHUMU KOHTPOSNBHbLIMMU Fpa-
HULAMK) cneayer paccMarpuBaTbh MHa4Ye, YEM TOYKM BbilLe BEPXHUX rPaHny. OHM yKa3biBalOT HA USMEHEHUA
npouecca B pesynberare yaaneHus 00LmMX NPUYMH, HO 9TO MOXKET TaKoKe YKa3blBaTb HA CHWKEHWE CTAHAAPTOB
KOHTpOMs. ECnm npou3oLen CyuecTBeHHbIH BbIOpPOC 3a L , BAXHO MOHATL €r0 NPUYUHBI U BBECTN U3MEHEHUS
B MOPSIA0K BbIMNOMHEHUS paboT.

11 MNpeaBapuTenbHble 3aMeYaHUs nepes BBeAEHUEM KOHTPOSbHbIX KapT

11.1 BbIGOp KPUTMUYECKMX XapakTepucTuk kayecTBa (CTQ), ucnonb3yembix Ana ynpaBrneHus
npoueccom

XapaKkTepUCTUKU, KPUTUYECKU BaXKHbIE ANIA U3rOTOBMEHMA NPOAYKUUKM, paboThkl NpoLecca Unu oKkasaHus
YCNyru, KOTopble 406aBNAIOT LEHHOCTb ANns NoTpebuTens, 4OMKHbl ObITh KnaccuuupoBaHbl Ha CTaauu nna-
HUPOBAaHMA Ka4ecTBa. Takne XapakTepUCTUKM, Y KOTOPbIX MU3MEHYMBOCTb SBNSIETCA 3HAYUMbIM (HaKTOPOM Npo-
Lecca, AOMKHbI BbITb 0TOBPaHbI MO peLUatoLeMy BO3AENCTBUIO HA Ka4eCTBO NMPOAYKLMM UMN Ka4eCTBO YCIyru
U B CBSA3U C HEOBXOAMMOCTLIO 06ecneyeHns cTabunbHOCTY U NpeackasyemMocTu npoueccoB. OHM MOTYT BbiTh
HenocpeACTBEHHO CBSi3aHbl C OLIEHKOW COYHKLMOHWPOBAHUA npouecca (Hanpumep, ObiTb XapakTepuCTUKON
cpeabl, 300pOBbLSA, YA0BNETBOPEHHOCTU NOTpebutens) nnu GbiTe NapamMeTpomM npouecca PyHKLUMOHUPOBAHWUSA,
KOTOPbIV XXU3HEHHO BaXKEH ANs1 AOCTMXKEHUS YCTAHOBNEHHbIX Lienei. KOHTponbHble KapThbl 4OMKHbI ObITh BBE-
JeHbl HA paHHUX CTaausix paspaboTku npouecca ans céopa AaHHbIX U MHAOPMAaLMK O HOBOW NPOAYKLMMU U
OYHKLUMOHMPOBaAHUM npouecca, AnA AOCTUKEHUs1 HeoOXoaMMOlM BOCNPOU3BOAMMOCTM Npouecca A0 Hadvana
npounssoacTea. 370 nossonser onTUMU3NpPoOBaTbL Npouecc U BbINONHUTL BCE HGOﬁXO,D,VIMOG Ana ynyJvweHuna
NPOAYKLWU UIIN YCRIYTK.

11.2 AHanus npouecca

Mpn HanMYUM BO3MOXHOCTM, NPOBOAAT AETarIbHLIA aHAaNM3 npouecca Afs Toro, YToObl ONPeaenuTh:

a) BWA U NOKanu3aumio NpUYnH, KOTOPbIE MOTYT BO3HUKATb HEPETrYNsAPHO;

b) BnuaHWE BBOAUMbIX TPEDOBAHUN;

C) MEeToAbl U MECTO KOHTPONS;

d) BCe Apyrue cyLeCTBeHHble paKkTopbl, KOTOPbIE MOTYT BMMATL HA NPOLIECC NPON3BOACTBA.

AHanu3 crnesyeT TaKke NPOBOAWUTL ANA onpeaeneHus ctabunbHOCTU NPOLECCOB, TOYHOCTM NPON3BOA-
CTBEHHOTIO 1 KOHTPONIbHOTO 060PYA0BaHUSA, KAYECTBA Ha BbIXOAE MpoLecca u Xapakrepa CBA3W Mexay Tunamu
U NPUYMHAMKU HECOOTBETCTBUIA. YCMOBUSA BbIMOMHEHWS Onepauuini MoryT notpeboBarbca AN COrnacoBaHus
paboTbl NPOM3BOACTBEHHOIO npouecca u 06opyaoBaHusA, a Takke Ana pa3paboTku NNaHOB CTATUCTUYECKO-
ro ynpasneHus npoueccamu. 3T0 NOMOraeT onpeaenuTb ONTUManbHbIE MecTa KOHTPOS, ObICTPO BbIABNATbL
HeperynspHOCTb, BO3HMKalOLWLyl B pabore npouecca, U 06ecneynTb CBOEBPEMEHHLIE KOPPEKTUPYIOLLME
Aencreus.
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11.3 BbIGOp paunoHanbHbIX noagrpynn

B 0CHOBE KOHTPOSbHLIX KapT nexut uaen Lllyxapra o pasgeneHun HaGMIOAEHWIn Ha Tak HasbiBaemble
«PauUUoHanbHLIE» NOArPYNMbI, BHYTPU KOTOPLIX NPEANONOXMTENLHO BapuaLn 06yCnoBneHbl TOMLKO Cryyaii-
HbIMW NPUYNHAMK, B TO BPEMS KaK Pasnuuns Mexay 3TMMU NoArpynnamm Moryt 6biTh 06YCrioBneHbl 0co6bIMu
NPUYNHAMUN, KOTOPbIE KOHTPOSbHLIE KAPThI U JOMKHLI 0BHAPYXMUTb.

Ansa sToro Heo6XxoaUMbI ONPEAENEHHBIE TEXHUHECKUE 3HAHUS N 3HAKOMCTBO C YCIOBUSIMM NPOM3BOACTBA
U NONyYEHNN AaHHbIX. MAeHTMMKALMA KaXaO0H NOArPynMbI N0 BPEMEHW WUINKM UCTOYHMKY NO3BOMAET Gonee
TOYHO BbISBUTb U CKOPPEKTUPOBATH KOHKPETHBLIE NPUYUHBLI MPOGIEM, ECin 3TO HEOGX0AUMO. 3annUcK AaHHBLIX
KOHTPONSA U UCTIbITAHUIA, NPEACTABIIEHHbIE B TOM NOPAAKE, B KAKOM NPOBOAUNUCH HAOMNIOAEHUS, AAI0T OCHOBA-
HUe AnsA BbIGOpa noarpynn Bo BpeMeHu. JTO BCeraa NofesHo B NPOU3BOACTBE, 1€ BaXKHO NOAAEPXUBATL BO
BPEMEHU CUCTEMY NPUUNHHO-CNEACTBEHHBLIX CBA3EN.

Cneayer NOMHUTbL, YTO AaHAmNK3 CUMLHO YNPOLLAETCA, €Cnn Npu NnaHupoBaHuu cbopa aaHHbIX obpa-
LaTh BHUMAHWE Ha TO, YTOGbLI AAHHBIE OT KaXA0W NOArPYNMbI MOXHO BbINO paccMaTpuBaTh UMEHHO KaK OT-
JENbHYIO paumMoHarnbHyo noarpynny. Cneayer, HackonbKO STO BO3MOXHO, 00bEM MOArPYNN N NOAAEPXUBAThL
MOCTOSHHBIM, YTOBbI YNPOCTUTL PacyeTbl U MHTEPNPETALMIO pe3ynbTatoB. OfHAKO NPUHLIMMLI, HA KOTOPbIX
OCHOBaHbI kapThl LLlyxapTa, NpUMEHUMbI U B CRy4asix NePEMEHHOTO 06bema BbIGOPOK.

11.4 Yacrtora ot60pa n 06LEM noarpynn

He cyuectByeT 00wumx npasun BbiGopa 4actotul oTOOpa noarpynn U ux obbemoB. Yactora orbopa
noarpynn 3aBUCKUT OT 3aTpaTt Ha OTOOp M aHanu3 BLIBOPKK U APYrMX NpaKTUYEeCKUx coobpaxeHuii. Hanpumep,
GonbLuMe NOArpynnbl, 0OTOMPAEMbIe C MEHbLUEN YaCTOTON, MOTYT OOHAPY>MUTb Manblii CIBUN CPEAHETO NPOLIEC-
ca Bonee TOMHO, HO Manbie NOArpynnbl, oTOUpaeMble Yawle, GoicTpee oGHapymBaloT 6onblLuve casuru. Yacto
06beM noarpynnbl COCTaBnaeT 4 unu 5 eauHuu, a Yactora otéopa 06bIYHO BHa4ane paboThbl Bbille, YEM MpU
JOCTUXEHUU COCTOSAHNSA CTATUCTUYECKON ynpaBnsaemocTu. O6bivHO 25 noarpynn ob6bema 4 unu 5 eauHuy pac-
CMaTpuBaIOT KaK NpMeMIieMoe KOnU4ecTeo ANA NOfy4YeHUs NpeaBapuTenbHbIX OLIEHOK.

YacToTy 0160pa BLIGOPOK, CTabMNBLHOCTL U BOCNPON3BOANMOCTbL NpOLIECCa CAeAYeT paccMaTpuBaTh Co-
BMECTHO, TaK KaK AN OLEHKM G 4YacTO UCMONb3YIOT cpeaHee 3HaveHue pasMaxa R. KonmuectBo UCTOMHUKOB
Bapuauum npouecca yBenM4mBaeTcs ¢ pOCTOM BPEMEHHOrO UHTEpBana mMexay BblGOPOYHbIMU eauHULaMu
BHYTPU NoArpynmel. MosTomy ysenuyeHme BpemMeHu Mexly oT60pomM BbiGOPOUHbLIX eIMHUL, B NOArPyNNe yBe-
nMyMBaeT R U OLUEHKY o, pacLUMPSIET KOHTPONbHbIE FPAHULbI U TEM CAMbIM YMEHbLUIAET MHAEKC BOCNPOU3BO-
ANMOCTHM npouecca. HanpoTue, MOXHO YBENUUNTL MHAEKC BOCNPOU3BOANMOCTHM npoLiecca, 0Tbupas nocneao-
BaTemnbHbIE eAUHULbI NPOAYKLWM U NONyYasi Marnble 3Ha4eHUA R 1 OLIEHKU G.

11.5 MpeaBapuTenbHbIN COOP AAHHBIX

Mocne BbIGOpa KOHTPOMMPYEMON XapakTEPUCTUKU KavyecTBa, 4actoTbl otbopa u o6bema noarpynn
JOMKHBI ObITh COOPaHbLI M NPOAHANU3UPOBaHbI HEKOTOPLIE NEPBOHAYanbHbIE JaHHbIE KOHTPOMS UK u3Mepe-
HWUI Ans onpeaeneHun nNpeaBapuTenbHbIX NApaMETPOB KOHTPOMbHBLIX KAapT: LEHTPAnbHON NIMHUKU U KOHTPOSb-
HbIX rpaHuy. MpeasapuTenbHble AaHHbIE MOMYT ObITh COOpPaHbI NOCNEAOBaTENLHO, NOKA HE OyaeT Nony4eHo
25 noarpynn npu HenpepbiBHOM (DyHKLIMOHMPOBaHUM npouecca. Mpu cbope aTuX AaHHbIX BAXKHO N03a60TUTL-
€A 0 TOM, 4YTOGbI NPOLECC HE NOABEpPrancst 0COObIM BHELLHUM BO3[€MCTBUSIM, TAKUM KaK U3BMEHEHUA MCXOAHBIX
marepuanos, onepauuii, pexumoB 060py0BaHus U T.N. [lpyrumu croBamMm, NpoLecc A0rpkeH ObiTb A0CTATOY-
HO cTabuneH B nepuoa cbopa npeaBapuTEnbHbIX AaHHbIX.

11.6 MnaH aeMcTBUi B Criyyae BbIXoAa U3 yNpaBnsieMoro COCTOIHUA

CyuwiectsyeT BaXkHasA B3aMMOCBSI3b TUNOB U3MEHYMBOCTM W AEWCTBUIA, HEOOXOAUMBIX ANA €€ YMEHb-
weHun. KOHTponbHbIE KapTbl MOTyT OOHApyXuBaTb cneuuanbHble NPUYUHBLI U3MEHUMBOCTU. OBHapyXXeHue
MCTOYHMKA cneuuanbHON NPUYUHBL U KOPPEKTUPYIOLME AeCTBUA 0ObIMHO BbIMOMHSAIOT oneparopbl, Habno-
AaTenu Unu UHXeHepbl, HENOCPEACTBEHHO CBA3AHHbIE C NpoLeccoM. MeHemKMEHT HeceT OTBETCTBEHHOCTb
Gonblue yem 3a 80 % NPUYMH M JOIHKEH OKa3biBaTb BO3AENCTBUE HA 0OLUME NPUYMHBLI Bapuauuin B CUCTEME.
CneuunanbHble NPUYUHBI MAEHTUPULMPYIOT HA MecTax. OHU 0ObLIMHO MOTYT ObiTb YCTPAHEHbI UMM COKPALLEHbI
Bnagenbuamu npouecca. Mpouecchl YacTo PerynupyloT Npyu TEXHUYECKOM 0BCNY>XUBAHUW U PEMOHTE, Koraa
AeiCTBUA NO YNpaBneHUI0 cUCTEMON HeoOX0AUMbI ANA YCTPaHEHUSI NepBONPUYUHBLI U3MEHYMBOCTHU, TaKoW
KaK pasnuyHble NCTOMHMKW Cbipbs, TEXHONOrMYeckoe obcnyxuvBaHwe obopyaoBaHus, kanubpoBka cpeacTts
M3MEPEHUN, NPUMEHEHNE HEHAAEXKHOro MeToaa. TecHas komaHgHas paboTa — KN4 K AONTOCPOYHOMY He-
NPEPbLIBHOMY YNYULLEHUIO.
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Ecnu npouecc BbIXOAUT U3 COCTOAHUSA CTaTUCTMUYECKOW YNpaBnseMOCTU U, NOITOMY U3rOTOBIIEHHAA B
Xxoae npouecca NpoayKuusa He COOTBETCTBYET TpeboBaHUAM, TO 40 BOCCTAHOBMNEHUS npouecca 0Obl4HO yCTa-
HaBNUBAIOT CMNOLUHOW KOHTPOSb.

MNocneaoBaTenbHOCTbL AENCTBUI KOHTPONSA AOMKHA ObiTb MNONMHOCTLIO BbiMONHEHA. HeonpeaeneHHOCTb
namMepeHuin HeobxoaMmo NnogaepXXMBaTh B AONYCTUMBIX Npeaenax.

12 3Tanbl NOCTPOEHUA KOHTPOSbHbLIX KapT

MocnenoBaTenbHOCTb NOCTPOEHUN X -KapT U R-KapT AN1s Cryyasi, KOrga 3afaHHble 3HaUYeHus He ycTa-
HOBMEHbl, npuBeaeHa B 12.1—12.3. OHa onucaHa B hopMe npumepa B npunoxeHuun A. Npu nocTtpoeHun
APYrMX KOHTPOJbHBIX KAapT HE0BX0AUMMO CneoBaTb TEM Xe OCHOBHbIM 3Tanam, HO METOAbI BbIMMCNIEHUI ANA
onpeaeneHnst KOHTPONbHLIX FPAHULL U LEHTPANbHOW NMUHUK Pa3nu4Hbl. TunMyHasa opma KOHTPOIILHOWM KapThbl
npuBeaeHa Ha pucyHke 5. Mogudukauum 3tol hopmbl MOTYT ObITb YCTAHOBMEHbI B 0COOLIX TpeBOBaHNAX
ynpaBneHns1 NpoLeccoM. CXeMaTUYHO CUCTEMHBIA MOAXOA K NOCTPOEHMIO KOHTPOJbHBLIX KapT AN Konuye-
CTBEHHbIX JaHHbIX NPEACTaBIIEH HA PUCYHKE 6.

KoHTponbHas kapta

Onepauyusa ObbeM BbIGOpKK XapaKkTrepucTuku
TpeboBaHus o USL Oata Otnen MeHepxep no kayecTtBy
oLSL
CpefHue
Pasmaxu
Nerogroynmbl | 1 (2| 3 | 4 {1 56 |67 (8]9]10]111|12|13|14]|15]|16|17|18|19(20(21]|22]|23|24|25
1
2
3
4
5
Cymma
CpenHee X
Pasmax R

PucyHok 5 — O6wan dopma KOHTPONBHON KapThl ANA KONUMYECTBEHHBIX AaHHbIX
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BrIGop xapaKTepuCTUK KauecTsa

'

Bei6op 4acToThl 0T60pa BLIGOPOK
U KONM4YEeCTBa JaHHbIX B KaXA0iM
noarpynne

!

OnpepaeneHne konuMyecTsa
noarpynn kK Ao Nony4eHUs 3Ha4eHUn
nepBOHaYanbHON OLIEHKN
KOHTPOJbHBIX rpaHuLy

1

BbiGop cucTeMbl M3amepeHuit
(Bknoyas metoq, cpepcTea
M3MEpEeHUIA U T. N.), UMEIOLLLeN
BO3MOXHOCTM, COOTBETCTBYIOLLUE
TpesoaavaM

!

BobiuucrieHne Ru Ug,r, Lo r

Y

MocTpoeHue R-kapTbi -

R-«apta
nogTeepxaaer
cocTosiHne
CTaTUCTU4ECKON
YNpaBrsieMoCTU?

OnpepeneHue

C6op AaHHbIX
W 3aHeCeHune nx
B XypHan KOHTpons

Fpacpwqeckoe npeacTaenexHve
AaHHbIX

{

OrEeneneHMe OLEHOK CpeaHero
X v pasmaxa R ans Kaxaon
noarpynnel

PucyHok 6 — CUCTEMHbIN NOAXOA K MOCTPOEHUIO KOHTPOSTBHBLIX KapT ANt KONNYECTBEHHbIX faHHbIX

> CTaHAapTHOrO
OTKNOHeHUs!

(]

Het

OnpepeneHne OLEeHOK )=(, UgLx, Loy x

Y

AHanus ocobbix
NpUInH
HeynpaBnsaemMoro
COCTOSIHUA

MocTpoexne X-kapTbl

X-«aprta
nogreepxaaer
cocTOsiHMe
CTaTUCTUYECKON
ynpaBsnsieMocTu?

Mpouecc HaxoanTcA
B CTAaTUCTUYECKN
ynpassieMOM COCTOSIHUN

3

Kapra TpeHaa Cpk

BbluncrnieHue nokasarenemn
BOCNpOU3BoaANMOCTU
npouecca

3

Mpouecc HaxoauTcs
B CTATUCTUYECKN
yNpaBnaeMomM COCTOSHUM?

AHanus n yctpaHeHne
0co0bIX NPUYUH

3
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12.1 OnpepneneHue cTpaternn c6opa gaHHbIX

Ecnu npeaBaputenbHble AaHHble He Obinu pa3butbl Ha NOATPYMNNbl B COOTBETCTBUM C HAMEYEHHbIM Nna-
HOM, TO HeobxoAuMO pasduTb BeCb Habop HabnoAaeMbIX 3Ha4YeHUn Ha nocneaoBaTesbHbIE NOATPYNNbI, KaK
ykasaHno B 10.3. Moarpynnbl 4OMKHbI UMETL OAMHAKOBYIO CTPYKTYPY M 06bem. EanHuubl npoaykuum Heobxoau-
MO 00beiMHUTL B NOATPYNbl HA OCHOBE NPeANonaraeMoro BaXxkHoro obero hakropa, Hanpumep BCe OHU U3-
roToBreHbl 32 KOPOTKUM UHTEPBAN BPEMEHN UNKN BCE €AUHULIbI NOTNYYEHbl U3 OAHOTO MW HECKONBbKNUX OAHUX U
TeX Xe UCTOYHUKOB UIN MecT. PasHble noarpynnbl AOMKHbI NPEeACTaBNATL BO3MOXHBLIE UMK NpeanonaraeMble
pasnuumus npouecca, 3 KOTOPoro OHN chOPMUPOBAHBI, HANPUMEP pPa3Hble UHTEPBanbl BPEMEHU UK pa3Hble
nos’uumm.

MpuMedaHue — PekomeHAyeTCA NOArOTOBUTL NEPEYEHb U3BECTHBIX BOIMOXHbBIX U BLIABMEHHBLIX UCTOMHUKOB
U3MEHYMBOCTW.

12.2 CO0p AAHHbIX U BbIYUCNEHUA

[ns kaXq10ii NOATPYNMbI BLIMUCAAIOT cpeaHee X U pasmax R.
3arem noacuMTLIBalOT obLee cpeaHee BCEX NOSTyHEHHbIX 3HAYEHUI X n cpeanuit pasmax R.

12.3 MocTpoenne X-kapT n R-kapt

Ha cooteercteyiouei popme unu Gymare cTposT X -KapTy 1 R-kapTy, Ana 4ero Ha BepTukarnbHoW 0cU
oTknaabiBaloT X U R, a Ha ropu3oHTanbHOW 0Cu — HOoMepa noarpynn. HaHOCAT BblMMCNEHHbIE 3Ha4YeHus X Ha
KapTy CPEAHUX U BbIYMCIIEHHDbIE 3HAYEHUA R Ha KapTy pa3maxos.

Ha cootBeTtcTBylowme KapTbl HAHOCAT CNAOLLUHbIE FOPU3OHTaNbHBIE NPAMbIE, NPEACTaBSAIOLME XuR.

Ha kapTbl HAHOCAT KOHTPOSIbHbIE rPaHNLbL. Ha X -KapTy HaHOCAT ABe rOPU3OHTAsbHbIE NPSAMbIE MYHKTU-
pom Ha ypoBHax X + A,R, a Ha R-kapTy — ABe aHanoruyHble MHUM Ha ypoBHAx D3R u D4R, rae koadpduuu-
eHTbl Ay, D3 n D4 3aBUCAT OT 0Gbema HabnioaeHnit n B NOArpynne U npueeaeHs! B Tabnuue 2. L Ha R-kapry
HE HaHOCAT, eCIu 11 MeHee 7, T. K. COOTBETCTBYIOLEE 3HaYeHne Dy paBHO HymIO.

13 MpepocTepexeHue NpPU UCNONb30BaHUU KOHTPOSbHbLIX KapT LLyxapra

Ha npakTuke CyLecTBYIOT CUTyaLuu, AN KOTOPbIX HEOOXOAMMbI HEKOTOPLIE NPEAOCTEPEXEHUS B UC-
Monb30BaHMM KOHTPOMbHbLIX KapT LLyxapra.

13.1 OGuwee npeaocTepexeHne

M3MeHunBOCTb B Mpeaenax noarpynnbl HE 0053aTenbHO Bbi3BaHA TOMLKO Cry4YaWHbLIMU NPUYUHA-
mu. Moarpynna npeacraenser co6OM 4acTb NapTum, T. €. USMEHYMBOCTb B Npeaenax NoArpynnbl OTpaxaer
WU3MEHYMBOCTb B NpeAenax naptuu. Mogrpynna UMeeT 3Ha4eHUe ¢ ABYX TOYEK 3peHUs: PU3NYEeCKOro acnekTa
u obecneveHus kayectea. MoaToMy HeOOXOAMMO KOHTPONMPOBATbL U3MEHYMBOCTb B Mpeaenax naprTuu, uc-
nonb3ys R-kapry.

Ha pucyHke 7 npeacraeneHsl X -kapTa u R-kapTa Ha HauyarbHOM 3Tane npouecca TepmoobpaboTku. 310
X-kapta 1 R-kapTa 6€3 yCTaHOBMNEHHbIX 33[aHHbIX 3Ha4eHui. Mpn 3TOM R-kapTa ykasbiBaerT, YTO npouecc
HaXOAUTCS B COCTOSHUW CTATMCTUUECKOI YNPaBNIsAEMOCTH, a X -kapTa NokasblBaeT Hanuuue GoNbLIOTO KOMK-
YecTBa TOYEK 3@ KOHTPOSbHLIMMU rPaHULaMK.

Ha pucyHke 8 nokasaHbl Apyrue X-kapta u R-kapta Ana TeX e AaHHbIX, YTO U Ha pUCyHKe 7, rae
KOHTPOnbHbIE rpaHuubl X -KapTbl BbIYUMCIEHbI HA OCHOBE OOLUEl M3MEHYUBOCTU NPOLECCA, a HE HA OCHOBE
cpepHero pasmaxa (R).

PucyHok 8 nokasbiBaeT, YTO NpOLECC HAaXOAUTCA B COCTOSIHUM CTATUCTUYECKONW ynpasnsemoctu. B 1o
Xe BpeMsi, ecrnu OyHKLUMOHUPOBAHME NpOLEecca AENCTBUTENbHO YAOBNETBOPUTENBHO, MOXHO CYHUTATb, YTO
MPOLECC MOXET NPOAOMKaTh Tak paboTaTk 40 3Tana MaccoBOro MPOu3BOACTBA. TOrAa KOHTPOSbHbIE FPaHULIbI
X -KapTbl U R-kapTbl Ha pUCYHKE 8 NCNONb3YIOT B KAYECTBE 334aHHOr0 YPOBHA KOHTPONA NPU MaCCOBOM Mpo-
U3BOACTBE. DTO 03HAYAET, YTO Cry4anHasi U3MEHYUBOCTb BCMEACTBUE HEKOTOPbIX AONYCTUMbBIX NPUYUH MEXAY
noarpynnamu Ha paHHeMm sTane NPOW3BOACTBA yYTEHA Kak \3MEHYMBOCTb, BbI3BaHHAsA CyvaliHbIMK (00LLMMuU)
npu4nHamMun.

MosTomy cneayeT OTMETUTb, YTO U3MEHUYMBOCTh BHYTPU NOArpynn He 06asaTenibHO Bbi3BaHa TOMbKO
cnyyaiHbiMU npudnHamMu. OaHaKko Touku 17—24 Ha X-KapTe, pacrnonoKXeHHbIe Bbile LIEHTPanbHOM NuHUK,
1 BO3pacTaloLnin TpeHa € TOUKM 9 A0 TOYKK 24, Hapady C rpynnupoBKOM TOYEK BOKPYr R Ha kapTe pa3maxos,
JeliCTBUTENLHO YKA3bIBAIOT HA BO3MOXHOCTL YNyYLLEHWS NpoLiecca NocpeacTBOM 0OHApYXXEHUst 1 yCTpaHe-
HWUS 0CODbIX NPUYUH Er0 U3MEHYMBOCTH.
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UgL = 10,1014

X = 10,0853

Lg, = 10,0202

Ug, =0,1132

R=0,0496

3 6§ 7 9 11 13 15 17 19 21 23 25

PucyHok 7 — OBbluHble X -KapTa U R-kapTa Ha Ha4anbHOM 3aTane
MaccoBoro Npou3BoACTBa

X
10,14

- Uy = 10,1145

10,10

EPWEN
10,06 A \ X = 10,0653
v Al V\[ W \
v L, = 10,0161

10,00

R
0,15

o0 ————————————————————— Ug =0,1132

0,05 %—%—AA R=0,0496

0,00
1

3 5 7 9 11 13 15 17 19 21 23 25

PucyHok 8 —)?—KapTa N R-kapTa, y KOTOpbIX KOHTPONbHbIE rpaHuLbl ANs )7—Kap'rl>| onpegeneHsl no nonHomn
M3MEHYMBOCTH Npouecca BMeCTo cpeiHero pasmaxa R
13.2 KoppenupoBaHHble AaHHbIe

Ecnu gaHHble KOPPEnMpoBaHbl, TO CNeAyIoLee ypaBHeHNe, KOTOPOE SIBIIIETCS OCHOBHBIM ypaBHeHWeM
npu paspabotke X-kapT ¢ 06beMOM BbIOOPKM N, HE CIPaBEASIMBO:

2 =0 2()_()
O “uHameua. koHTponL) — T

MoaToMy, eCrnu KOHTPOMbHbIE TPaHULbI BbIMUCNEHbI B COOTBETCTBUM C OOLIYHOM NPOLIEAYPON, OHU He
NOAXOAAT ANA KOPPENUPOBAHHbIX JaHHbIX.
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B 3TOM cnydyae crniegyert noCTPoOUTL MOAESb MPOLIECCa, a 3aTeM OCTaTKN A0SMKHbI GbITh OTHECEHbI K Ha-
OnoaeHNAM. ANbTEPHATUBHLIN CNOCOG COCTOMUT B TOM, YTOObLI KOHTPOSbHLIE MPAaHULbLI BLIMUCHSTL HA OCHOBE
u3MeHunBocTn X. Mpu 3TOM CReayeT NPOKOHCYNETUPOBATLCS CO CNELIMANUCTOM.

13.3 Ucnonb3oBaHue ankTepPHATUBHOIO NpaBuna

KoHTponbHas kapta Lyxapta ansa cpeaHero 66icTpo 00HapyxuBaeT 6onbLioe AnNUTeNnbHOe CMeLLEeHne
cpeaHero npouecca. OaHako, ecnu cMeLleHue cpeaHero Mano (1,5 craHaapTHbIX OTKNOHEHUA NN MEHbLLE)
X -kapTa LLlyxapTa pa6oTaet He oueHb XopoLLo. M03TOMy B Cryuasx, koraa HeGOoNbLIOE OTKNIOHEHNE CPEeaHEro
npouecca OT XenaTenbHOro ypOBHSI AOIDKHO ObITb OOHAPYXXEHO KaK MOXHO ckopee, 0ObIYHO UCNOoNb3YIoT A0-
nonHUTENbHbIE Npasuna YTeHus kapt. OfHaKo Takue AOMOSNHUTENbHLIE NPaBUa MOryT YBENUYUTL KOnu4e-
CTBO NOXHbIX CUTHANOB, T. €. BEPOATHOCTb NOSBIIEHUS CUrHarna Ha KkapTe npyu MCnosb30BaHNMKU 3TUX AOMOSHU-
TernbHbIX NPaBun CyLLECTBEHHO Bo3pacTaeT. C ApYyron CTOPOHbI, NPU UCNONb30BAHNMKN KOHTPONbLHOW KapThl 6e3
3a/1aHHbIX 3HAYEHUI Ha PaHHMX aTanax NPou3BOACTBA [OMNOSHUTENbHLIE NPpaBuna, NPUBEAEHHbIE B pasaene
8, CTOMT UCNonbL30BaTh ANA ynyylieHus pabotel npouecca. AnbTepHATUBHAA CTpaTErMs COCTOUT B UCMONb30-
BaHUW KOHTPOSbHbIX KAPT 9KCMOHEHLManLHO B3BELUEHHOro ckonb3siero cpeaHero (EWMA) unu Kycym-kapr.

[pyroe npaBuno COCTOMT B U3MEHEHUU ODOLIMHOTO KPUTEPUSI BbIXOAA U3 YNPABNSAEMOI0 COCTOSIHUSA, a
TaKoke NONOXEHUS KOHTPOMBLHLIX rpanuL. [ns X-kapT curHanom ByaeT noseneHue AByX U3 Tpex nocneaosa-
TenbHbIX TOYEK 3a npegenamu rpaHuy + 2. Mpu UCNONb30BaHUM KPUTEPUA «ABE U3 TPEX» PEKOMEHAYeTCA Ha
X -kapTax 3aMEHNUTb KOHTPOJIbHBIE FPaHULIbI HA YPOBHE +3 6 Ha KOHTPOTbHbIE rPaHuLbl 1,785 No 06e CTopo-
Hbl OT LieHTparnbHOW NMHUKN. Acronb3oBaHme 3TOro Npasusa U 3TMX KOHTPORbHLIX rpaHuL, hopMUPYET KapTy,
KoTopasi o0ecrneynBaeT Takylo e BEPOATHOCTb MOSIBIIEHUS] NOXKHbIX CUTHANoOB, Kak 0ObIYHAA KOHTPONbHAas
kapra Lyxapra ¢ npaBurom O4HOW TOYKM BHE KOHTPOMbHbIX FPaHUL, Ha ypoBHe +3 6.

OpHako BEPOATHOCTb OOHapPY>XEeHWA MarnbiX U3MEHEHUI CPEOHEro CyleCTBEHHO BbIPACTaeT npu uc-
nosib30BaHMK 3TOr0 MOANMPULIMPOBAHHOTO KPUTEPUS.
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MpunoxeHue A
(cnpaBoyHoe)

Mpumepbl

A.1 KoHTponbHble KapTbl ANA KONMUYeCTBeHHbIX AaHHbIX

A.1.1 X -kapTa U R-KapTa, |1 ¥ G HEU3BECTHbI

A1.2 )?—KapTa W s-KapTa, L U ¢ 3agaHbl

A.1.3 KoHTponbHble KapThl MHAUBUAYaNBHBIX 3HAYEHWA U CKOMB3ALLUX pasMaxos, L U G HEU3BECTHbI
A.1.4 KapTa MegunaHbl n R-kapTa, |L U G HEU3BECTHbI

A.2 KoHTponbHble KapThbl ANsA anbTepHaTUBHBIX AaHHBLIX

A.21 p-kapTa, 3Ha4eHWe py HeU3BeCTHO
A.2.2 np-kapTa, 3Ha4YeHue py HeM3BECTHO
A.2.3 c-kapTa, 3Ha4YeHne Cp HeM3BECTHO
A.2.4 u-kapTa, 3HauYeHMe Uy HeM3BecTHO

A.3 KoHTponbHble KapTbl U3BMEHUYUBOCTH

A.3.1 X-kapTa 1 R-KapTa, |1 U G HE3BECTHI
MocTaBLUMK KOPNYCOB BOASAHBIX HACOCOB HaMePEH UCNONb30BaTh ANA yNpaBrneHUs NpoLeccoM BbITaUUBAHUSA KOH-

TPOSBHYH KapTy. BaXXHOW XapaKTepucTUKOi ABNAETCH AUaMeTp OTBEPCTUSA Nog NOALUUMHUK. M3MepeHnUsa Ha Npon3BoACTBE
BBLINOSHAT KaXA bl Yac Ansa nonydeHus 25 seibopok. MakcumanbHble 1 MUHUMarbHbIE 3Ha4eHUs B BbiGopkax nogrpynn
npuBezeHsl B Tabnuue A.1.

X
14,10

14,09 X

14,08

ol LPEI]

14,06

1111
=X

1111
b

14,053

0 5 10 16 20 25
Homep noarpynnbi

PucyHok A.1 — Mpachuueckoe npefcTaBneHne gaHHblX (guametp 14,05 Mm)

MpumedvaHune 1 — [JdaHHble coCTOAT U3 125 3HaveHuid, kKoTopble 06beamnHeHsl B 25 nogrpynn ¢ o6beMoM Bbi-

Gopku 5. 3TN 125 3HaueHnit NpeacTaBneHsl Ha pUcyHKke A.1, a cTaHAapTHLIE BhlYUCTIeHUs NpuBeLeHbl B Tabnuue A.1.

MpuMedaHue 2 — Mo 9TUM AaHHLIM MOXeT BbITb Takke NOArOTOBMeHa rucrorpamma. KoHTponbHaa KapTa

BMeCTe C TMCTorpaMmMoi NoKasbIBatoT HarnsaHo NoBeAeHue npouecca. LIEHTpaﬂbHaFl TeHAeHUNA 1 pe3Kko oTnunyaroLujnecad
HabnogeHNs CTaHOBATCA Ha KapTe fornee o4eBULHLIMY, YTO He TakK Nerko 3ameTuTb Ges KapThbl.
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Tabnuya A1 — loarpynnbl pesynsTatoB U3MepeHUit auameTpa

J X; Xmin J Xmax J R;

1 14,076 4 14,073 14,083 0,010
2 14,0726 14,066 14,078 0,012
3 14,075 4 14,070 14,078 0,008
4 14,0770 14,072 14,079 0,007
5 14,070 8 14,065 14,090 0,025
6 14,069 8 14,058 14,083 0,025
7 14,0770 14,072 14,081 0,009
8 14,074 4 14,061 14,086 0,025
9 14,070 4 14,065 14,074 0,009
10 14,074 4 14,064 14,086 0,022
1 14,076 6 14,073 14,082 0,009
12 14,056 8 14,051 14,062 0,011
13 14,076 8 14,066 14,089 0,023
14 14,069 2 14,065 14,077 0,012
15 14,0716 14,066 14,085 0,019
16 14,074 8 14,063 14,084 0,021
17 14,075 4 14,071 14,088 0,017
18 14,073 4 14,064 14,081 0,017
19 14,074 8 14,063 14,098 0,035
20 14,075 4 14,056 14,089 0,033
21 14,073 2 14,066 14,083 0,017
22 14,074 0 14,063 14,088 0,025
23 14,070 8 14,064 14,081 0,017
24 14,076 0 14,069 14,086 0,017
25 14,072 2 14,063 14,081 0,018

Tak Kak |L 1 G B faHHOM Crly4ae HeW3BECTHBI, X U R BBIYUCIEHBI Ha OCHOBE NOMHOTO HaGopa AaHHBbIX. BeIGopoyHbie
cpeaHue (Xj) n pazmaxu (Rj) BbIYMCNEHBl ANS KaXA0M nogrpynnel j (cM. Tabnuuy A.1).
B coOTBETCTBUM € BEIMUCTIEHUAMM:

x

Xl
I
x| =

X; =14,0732 MM,
1

x

R=1 Y R.=0,0177 wm,
k io1 J

.
[
ey

rae kK — Konmu4ecTBo nogrpynn.
Ha nepsom sTane HeobxogMmo NOAMOTOBUTL R-KapTy U onpeennTb Mo Hell COCTOsIHME YNpaBnsaeMocTy npolecca.
3HaveHna Dy n D4 B3STHI U3 Tabnuubl 2 gnan = 5.
R-kapra: _
UenTpansHas nuHua C = R = 0,0177 mm.

Ugp = D4R =2,114+ 0,0177 = 0,0375 mm.
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Ly = D3/5, rae D3 =0, ecnu o6beM BbIGOPKN MeHee 7.

R-kapTa NoKasblBaeT, YTO NPOLIECC HAaXOAUTCA B CTAaTUCTUYECKUN YNPaBISEMOM COCTOSTHUN.

R 3
0,035

0,030
0,025-2
0,020
0,015

0,010
0,005 3

0,000 = T T ] T T T L] L] I ] 1 L] L] 1 1 I ! L] 1 | 1 1 1 !

J
0 5 10 15 20 25
Homep noarpynnbi

PucyHok A.2 — R-kapTa ansi Auametpa oteepcTus (auametp 14,05 Mm)

3aTeM Ha OCHOBE 3Ha4eHUit X U R CnefyeT nocTponTh X-KapTy.
X -kapTa: _
LlenTpanbHas nuhus C, = X = 14,07317 mMm.

Ug =X+ Ay R=14,07317 + (0,577 0,01772) = 14,083 41 MM ~ 14,0834 MM.
LoL =X - Ay R=14,07317 - (0,577 0,01772) = 14,062 93 MM ~ 14,0629 MM.

3HaveHune koadppuLmMeHTa A, B3ATO Tabnuuel 2 ana n = 5.

14,080

14,075

14,070

Xl

14,065

14,0603
14!055 - ] 1 ] 1 I 1 T T 1 I 1 T T 1 I 1 1 1 ] I 1 1 1 1

0 5 10 15 20 25
Homep noarpynnbl

PucyHok A.3 — X-kapTa Ans AnameTpa oTBepcTUs (anameTp 14,05 MM)

X -kapTa nokasblBaeT, YTO NPOLIECC He HaXOAUTCA B CTAaTUCTUMECKN YNPaBMNSAeMOM COCTOSHAU.

AHanua X -KapTbl MOKa3bIBaET, YTO NOArpynna 12 HaxofuTcs 3a rpaHuueit ynpaBiseMoro COCTOSHUSA. 3TO 3HaYuT,
YTO MOTYT NPUCYTCTBOBATL HEKOTOPLIE 0CODLIE NPUYMHBI BapuaLum npoLecca.

MoaTomy noarpynny 12 criegyeT UCKIIOYUTL U3 BEIMUCIEHWIA, TOrAa

— 2 X;=14,073 85 mMm.
P=)

K
> Rj= 0,018 00 mm.
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Hosas X -kapra: _
UenTtparnbHas nuius C = X = 14,074 01 mwm.
UgL =X+ A, R =14,07385 + (0,577 - 0,01800) = 14,08423 mm ~ 14,0842 MM.
Loy =X—Ay+ R =14,07385 - (0,577 0,018 00) = 14,063468 MM ~ 14,0635 MM.

MepecMoTpeHHas R-kapTa:_
LleHTpanbhas nuhna C; = R = 0,018 00 mm.

UgL =Dy R = 2,114+ 0,01800 = 0,03805 MM ~ 0,0381 MM.

Loy =Ds- /5 rae D3 =0, ecnn 06beM BLIGOPKU MeHee 7.

Il

L] 1 L T I T T L] 1 | L] : L] T I 1 L L] T I T L] L] 1 I
0 5 10 15 20 25
Homep noarpynnbi

2|

0,000 = ] 1 T 1 ] 1 1 1 1 | ] 1 T 1 1 1 1 ] 1 1 1 1 1 1

T
0 5 10 15 20 25
Homep nogrpynni

LeL

PucyHok A.4 —)?-KapTa U R-kapTa Ans guameTpa oTBepCTUA
(anameTp 14,05 mm)

Mocne yaaneHws noarpynnel 12 NpoLecc CTaHOBUTCA CTAaTUCTUYECKU YPaBnAeMbIM, PACCYUTaHHbIE KOHTPOMbHBIE
rpaHuLbl MOryT 6bITb UCTONB30BaHb A5 YNIpaBneHWs NpoLeccom B GyayLuem.

A3.2 )?-Kap'ra M s-KapTa. M U O 3aflaHbl Ha OCHOBE NpeablayLWMX AAHHbIX

MNaroToBuTent GaTapeek MMEET HamepeHUe ynpaBnsaTb Maccoi 6aTapeek Takum obpas3om, YTo6bl CpeaHAs Macca
GaTapeiikn coctasnana 29,87 r. AHanua npouecca no npefbiayLmm AaHHLIM NPOU3BOACTBA MoKasas, YTo CTaH4apTHoe
OTKITOHeHWe npoLecca MOXeT 6bITb NPUHATO paBHbiM 0,062 .

Tak Kak 3ajjaHHble 3Ha4eHWUsi COCTaBNAT g = 29,87 I 1 64 = 0,062 1, KOHTPONEHAA KapTa MOXeT BbiTk NocTpoeHa
C Mcnonb3oBaHneM dopmyr Tabnnusl 1 1 3Ha4eHnit koacpdpuunentos A, C,, D, 1 Dy B COOTBETCTBUM C Tabnuueii 2 Ans
obbema nogrpynnsl 5.

LleHTpaneHas nuHns Cp = g = 29,87 mm.

UgL = g +Acg = 29,87 + (1,342 0,062) = 29,9532 MM ~ 29,953 MMm.
Loy =ng—Acy=29,87 — (1,342 0,062) = 29,7868 MM ~ 29,787 mm.
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LlenTpansHasa nuHua Cyoq = 0,940,062 = 0,05828 MM ~ 0,0583 MM.

Ug = Bgog=1,964-0,062 = 0,121 768 MM ~ 0,1218 mM.
Lo, = B50g, rae Bg =0, ecnin 06bemM BLIGOpKM MeHee LecTu.

OBaguaTe NATb BbIGopok o6bema 5 oTobpaHbl U3 NPOU3BOACTBEHHOMO NpoLiecca U BbIYMCNEHb! BEIGOPOYHbIE cpef-
Hee 1 cTaHjapTHoe OTKIMOHeHWe nogrpynn (cM. Tabnuuy A.2).

Tabnuuya A2 — [aHHble narotoneHns 6atapeek no nogrpynnam

J %, 8
1 29,816 0,052
2 29,932 0,022
3 29,858 0,066
4 29,824 0,023
5 20,888 0,036
6 29,830 0,066
7 29,868 0,043
8 29,876 0,038
9 29,910 0,064
10 29,802 0,049
11 29,884 0,019
12 29,880 0,019
13 29,916 0,031
14 29,898 0,040
15 29,946 0,058
16 29,842 0,045
17 29,824 0,063
18 29,904 0,056
19 29,912 0,056
20 29,886 0,048
21 29,908 0,073
22 29,852 0,041
23 29,828 0,048
24 29,004 0,065
25 29,002 0,013

OaHHble noarpynn BMecTe C KOHTPOIbHbIMU rpaHuLlamMu, BelHUCINEHHLIMUY BhiLLE, NpeACcTaBNeHbl Ha PUCYHKe A5.
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Bec, r

29,96

29,04
29,92
29,90
29,88
20,86
29,84
29,82
29,80

29,78 T
0

Bec, r

Homep nogrpynnsl

T
25

0,12

0,10

0,08

0,06

Homep noarpynne

PucyHok A.5 — X-kapTa u s-kapTa [insi Macckl 6aTapeiku

J
25

Xl

Lo

UeL

|

Ly

KapTa, npeacraBneHHas Ha pucyHke A.5, ykasbiBaeT, YTO MpOLECC HaxofWUTCA B CTaTUCTUYECKW YNpaBnsaemMoM

COCTOAHUN.

A.3.3 KoHTponbHble KapTbl UHAMBUAYANbHbIX 3HAYEHNA U CKONbL3ALWMX Pa3MaxoB. 4 U O HEU3BECTHbI
B Tabnuue A.3 npuBeaeHbl pesynsraTel fabopaTopHOro aHanusa BRNaXHOCTU CyXOro MosoKa, NpoBEAeHHOro No Bbl-

BopkaM, oToGpaHHbLIM U3 25 NocnegoBaTerbHEIX NapTuid. BeIGopKy Cyxoro Morioka aHanu3aumpyoTt B nabopatopuu no Takum

XapaKTepUcTukam Kak XXKMPpHOCTb, BNAaXXHOCTb, KNCIMOTHOCTb, NHAEKC pacTBOPUMOCTH, BbiNnaAeHNne ocafika, Hanu4ne GakTe-

puiA 1 cbIBOPOTOMHOTO Genka. HameveHo noaaepuBaTs NPOLEHT BriaxHOCTU He Gonee 4 %. M3MeHUMBOCTL BNaXHOCTH B
npegenax oAHOW NapTUM okasanacb NpeHeGpexumMoil. TakuMm o6pa3oM, GblNo NPUHATO pelleHne oToUpaTh TONMbKO OfHY
npo6y M3 NapTUKU U YCTAHOBUTL KOHTPOIBHBIE FPaHULibl HA OCHOBE CKONMB3ALENO pa3Maxa B NOCHesoBaTensHOCTH NapTuid.

Tabnuya A.3 — [MpoyeHT BNaXxHOCTH AnA 25 nocnefoBarenbHbIX BLIGOPOK CyX0oro Monoka

Homep naptum 1 2 3 4 5 6 7 8 9 10 1" 12 13
BriaxHocTb X, % 29 | 32 36 | 43 3,8 351 3,0 3,1 3,6 3,5 31 34 3,4
R 03|04 )07|(05(|03|05)]01]05]|01]|04]03 0
Homep naptum 14 15 16 17 18 19 20 21 22 23 24 25
BriaXHocTb X, % 36 | 3,3 3,9 3,5 3,6 33 1| 30 3,4 3,8 3,5 3,2 35
R 0203|006 |04|01]|]03(03|04]|04]03]03]0203
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BbluucrieHe XU R:

)?22,9+3,2+...+3,5 :§:3,44 %,
25 25
§=0,3+0,4+...+0,3 :i: 0,33 %.
24 24

JINHUN KOHTPONBHOW KapThl AN CKONL3ALWMX pasMaxos R:
LlenTpanebHaa nuHua C = R =0,33 %

Ug = D4R =3,267-0,33 = 1,078 ~ 1,08.

Lo, =DsR=0-0,33.

rocT P UCO 7870-2—2015

3HaueHuns koapduumentos Dy n D, onpegenstor no Tabnuue 2 Ana n = 2. Tak Kak KapTa pa3maxoB Moka3sblBaeT
COCTOSHUE CTAaTUCTUHECKOW YNPaBnsAeMOoCTH, MOXET 6bITb NOCTPOEHa KOHTPOMbHAsA KapTa UHANBUAYalbHbLIX 3HaYeHWA.

KoHTponbHas kapTa nHaWBUAYanbHbIX 3Ha4eHWiA X
LleHTpanbHas nuHua CL= = 3,44 %.

UgL =X + AgR = 3,44 + (2,66-0,33) = 4,3178 ~ 4,32.

Lo =X - AR =3,44 - (2,66-0,33) = 2,5622 ~ 2,5.

®opMyrbl A5 KOHTPOMBHLIX PaHNL, U 3HaveHus koadhduuuenTa £, npuBefeHnbl B Tabnnuax 2 u 3. KoHTponbHele
KapTbl NpuBefeHbl Ha pUucyHke A.6. KOHTponbHbIe KapThl MOKa3biBaloT, YTO NpoLEecC HAXOAUTCA B COCTOSHUMN CTaTUCTUYe-

CKOW YNpaBrseMocTy.

BnaxHocTb, %

44
4,2
4,0
3,8
3,61
3.4
3,2
3,0
2,84
2,64

0 5 10 15 20

BnaxHocTb, %

L) ] ] 1 1
25
Homep noarpynne!

1,0

I
25
Homep noarpynne!

PucyHok A.6 — KoHTponbHble KapTbl UHANBUAYArbHLIX 3HA4EHNIA X 1 CKONb3ALNX pasmaxos R,

ANA BIMaXHOCTU CyXOro Mornoka
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A.3.4 Kapta meamnaH n R-kapTa. 1 U 6 HEU3BECTHbI

MawwwuHa narotaenueaeT DVD, ycTaHOBMeHHasa TomLMHa KOTOPLIX AomKHa cocTasnaTe oT 1,20 go 1,25 MM. Bbl-
Oopku obrema 5 oTOUpalOT Kaxble nonYaca M 3anuchbiBakoT TOMLWWMHY AUCKOB B MUMIMMETpPax (cM. Tabnuuy A.4). Mpu-
HATO peLleHne UCMomnb3oBaTk ANA yNpaBneHns KavecTBOM KapTy MeaunaH. 3Ha4yeHusa MefuaH U pasmaxoB NpuBeeHb! B
Tabnuue A 4.

Tabnuya A4 — [aHHble uaMepeHus TomnwmHbl guckos DVD

3HaveHnA B MM yBenuyeHsbl B 1000 pas
TonwuHa gucka
Ne moarpynnbl MepgunaHa X Pasmax R
X4 X X3 Xy X5
1 14 8 12 12 8 12 6
2 11 10 13 8 10 10 5
3 11 12 16 14 9 12 7
4 16 12 17 15 13 15 5
5 15 12 14 10 7 12 8
6 13 8 15 15 8 13 7
7 14 12 13 10 16 13 6
8 11 10 8 16 10 10 8
9 14 10 12 9 7 10 7
10 12 10 12 14 10 12 4
11 10 12 8 10 12 10 4
12 10 10 8 8 10 10 2
13 8 12 10 8 10 10 4
14 13 8 11 14 12 12 6
15 7 8 14 13 11 11 7
16 10 12 6 9 13 10 7
17 17 13 11 10 14 13 7
18 10 17 14 14 9 14 8
19 14 13 15 16 15 15 3
20 10 15 8 1" 8 10 7

BbluncneHune BbI60pOHHOFO cpeaHero MelaH n pasMmaxoB NOATrpynnbl gaeT.

12+10+12+..10 234

X = >0 _5:11,70.
/5: 6+5+7+..7 :E:S,QO_
20 20

KapTa pasmaxos: _
LlenTpansHaa nuHua CL = R = 5,90.

Ug =D4R =2,114-590=12,4726 ~ 12,5.

Lop =Ds R=0-5,90 = 0 (Tak kak n < 7, Loy He yKasblBatoT).

3Ha4eHunsA koHeTaHT D4y D onpefeneHsl no Tabnuue 2 4N n = 5. Tak Kak kapTa pasMaxoB MokasblBaeT COCTOAHNE
yNpaBnaeMocTh, MOTYT ObITb BEIYMCIIEHBI NIMHUW KapThl MEAWaH.

KoHTponbHasa kapTa Mefnan:

LlenTpansHasa nuHua CL =X=1 70.

Ug = X+A4R =11,70+(0,691-5,9) = 15,776 9 Mkm ~ 15,78 MKM.

Lop=X-A4R =11,70 - (0,691 5,9) = 7,6231 MM ~ 7,62 MKM.

3HadeHne A, onpegeneHo no Tabnuue 4 Ansa n = 5. Mpagudeckoe npecTasneHne NpUBELEHO Ha pUCyHKe A.7.
B cooTBeTCTBUM C KapTamMi NpoLecc Haxo0AUTCA B COCTOSIHUW CTaTUCTUYECKOW YNpaBnsieMocTy.

30



FOCT P UCO 7870-2—2015

TonwwuHa, Mm
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PucyHok A.7 — KapTa MeaunaH 1 KapTa paaMmaxos Anga TonwuHel DVD

A4 KOHTpOJ'IbeIe KapTbl AnA anbrepHaTUBHbIX AaHHbIX

A.4.1 p-kapTa. 3HaueHue p, 3afaHo

MpW M3roToBNEHWN TPAH3UCTOPOB NPUHATO pelleHne 06 UCMONb30BaHUK p-KapThbl A1 KOHTPOMNSA JOMWN HECOOTBET-
CTBYIOLMX €AMHUL MPoAYKUMKU. Bbinn cobpaHsbl U NpoaHanuanpoBaHbl faHHele 3a 1 MecAL. B KoHue Kaxgoro AHA Gbina
oTobpaHa 1 NnpoaHanuanpoBaHa crnyyaiiHas BbIGopKa AMA onpeAerneHns Yicna HeCOOTBETCTBYIOLLMX e4WNHWL NMPOAYKLMM.
[JaHHble npuBegeHsl B Tabnuue A.5.

Tabnuuya A5 — VicxofHble AaHHble p-KapThl ANA TPAH3MCTOPOB

[erb Konnyectso Yncrio HeCcoOTBETCTBYOLLMX [ons HecooTBETCTBYOLLIUX
NpoBepeHHbIX eauHUL €AVHNL, MPOAYKLAN €AVHWL| NPOAYKLMY
1 158 11 0,070
2 140 11 0,079
3 140 8 0,057
4 155 6 0,039
5 160 4 0,025
6 144 7 0,049
7 139 10 0,072
8 151 11 0,073
9 163 9 0,055
10 148 5 0,034
11 150 2 0,013
12 153 7 0,046
13 149 7 0,047
14 145 8 0,055
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OkoH4YaHue mabnuuypi A.5

[eHb Konuuectso Y1cno HecooTBETCTBYHOLUX [HonAa HecooTBeTCTBYIOLUX
npoBepeHHbIX eANHUL, €ANHUL, NPoAYKLMN €AnHUL, NpoAyKLMW

15 160 6 0,038

16 165 15 0,091

17 136 18 0,132

18 153 10 0,065

19 150 9 0,060

20 148 5 0,034

21 135 0 0,000

22 165 12 0,073

23 143 10 0,070

24 138 8 0,058

25 144 14 0,097

26 161 20 0,124
Bcero 3893 233

3Ha4eHna AoNU HeCOOTBETCTBYIOLLIMX EAUHUL, NPOAYKLMM B KaXKA0i Nogrpynne npueeaeHsl B Tabnuue A.5. CpegHsas
JONA HECOOTBETCTBYIOLWUX efUHUL, NPOAYKUMK 32 MECAL, UMEET BUA:

Nitt 3893

rae Npg tot — OBLLe€e KONNYECTBO HECOOTBETCTBYHOWNX €ANHNL, NPOAYKLMM;
N; 4ot — 0BLLee Korn4ecTBo NpoBepeHHbIX eANHNL, NPOAYKLNN.

Tak kak 06beMbl MOArpYNn pasfndHbl, 3Ha4eHns Ug W Lo AOMXKHBI GbiTh BbIYMCTIEHB AN KaXgoi noarpynmbl
OTAENbHO

UoL=p +3Vp(1-p)/n,
Lo,=p-3Np(1-p)/n,

rae h — obbeM noarpynnel.
B Tabnuue A.6 npuBeAeHbl pesynbTaThl BbIMUCTIEHUIA MO Nogrpynnam.

Tabnuya A6 — PesynbraThbl BbIYMCNIEHUN

Konuuectso Konuyectso [Hona HecooTBeTCTBYOWMX U L
noarpynn NpoBepPEHHBIX e4NHNL] eIUHUL NPOAYKUWK p cL CL
1 158 0,070 0,117 0,003
2 140 0,079 0,120 0,000
3 140 0,057 0,120 0,000
4 165 0,039 0,117 0,003
5 160 0,025 0,116 0,004
6 144 0,049 0,119 0,001
7 139 0,072 0,120 0,000
8 1561 0,073 0,118 0,002
9 163 0,055 0,116 0,004
10 148 0,034 0,119 0,001
11 150 0,013 0,118 0,002
12 153 0,046 0,118 0,002
13 149 0,047 0,118 0,002
14 145 0,055 0,119 0,001
15 160 0,038 0,116 0,004
16 165 0,091 0,115 0,005
17 136 0,132 0,121 0,000
18 163 0,065 0,118 0,002
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OkoHYaHue mabnuupl A.6

KonuuecTso Konuuectso [[ona HecooTBeTCTBYIOWMX U L
noarpynn NpoBepPeHHbIX eAUHULL €AUHUL, NPOAYKLMK p CL CL
19 150 0,060 0,118 0,002
20 148 0,034 0,119 0,001
21 135 0,000 0,121 0,000
22 165 0,073 0,115 0,005
23 143 0,070 0,120 0,000
24 138 0,058 0,121 0,000
25 144 0,097 0,119 0,001
26 161 0,124 0,116 0,004
Bcero 3893
p [FIE]
0,14

0,13
0,12
0,11
0,10
0,09

20 25
Homep noarpynnbi

PucyHok A.8 — p-kapTa Ansi OMM HECOOTBETCTBYIOLWUX TPAH3UCTOPOB

MoxHO 3aMeTUTb, UTo NocTpoeHne rpacuka Ug 1 Lo ANA Kaxaoii Noarpynnbl ABAAETCS TPYAOEMKoiA 3aaajeit. Ha
pucyHke A.8 nokasaHo, YTo 40NN HECOOTBETCTBYIOWMX eAUHUL, NPOAYKLMKM AN noarpynn 17 u 26 nexar Bollle BEpXHER
KOHTPOIMbHO rpaHuLpl. 3T ABe MOArpynnbl UCKITOHYEeHbl U3 faHHbIX ANS BbIMUCIIEHWA KOHTPOMbHBIX FpaHnL], NOCKOMbKY
M3MEHYMBOCTb B 3TUX NoArpynnax oTrn4aeTca oT USMEHYMBOCTU B JpYruX NoArpynnax. BrrtoveHne sTux nogrpynn B pac-
YeThbl NpUBeno Bbl K 3aBLILLIEHUIO CPEAHENO N KOHTPOMbHBIX MPaHuL npouecca. MpUyrHbl 3TUX BLICOKUX 3HaUYeHWA JOMKHbI
ObITh onpefeneHsl U BeINONHeHbl AeNCTBIUSA NO NPEAOTBPALLEHUIO X NOSBIEeHNUs B OyayLueM.

Mocne UCKMOYeHNsA aTUX ABYX NOArpynn ocTanock 24 nogrpynnei;

p=19 _0054
3596

Boluncnerue sHaveHuin U U Lo ANS K&XAOA NOArpYNIbl C UCMONb30BaHEM NepecMoTPEHHOro 3Ha4eH!A P noka-
3aro, 4YTo BCe AONN HECOOTBETCTBYIOLLMX EAUHULL MPOAYKLIMN HAXOAATCH BHYTPW COOTBETCTBYHOLLMX KOHTPOMBHBIX FpaHmL,
Mo3ToMy NepecMoTpeHHOe 3Ha4YeHe p B3ATO B Ka4eCTBe 334aHHOr0 3Ha4YeHUs 40NN HECOOTBETCTBYIOWMUX eAuHUL, Npo-
AYKUMM NS KOHTPOMBHLIX KapT. Takum obpasoM, py = 0,054,

Kak ykasaHo Bbille, MOCTPOEHNEe BEPXHUX KOHTPOMNbHBLIX FpaHuL ANs Kepkgoi nogrpynnel nepemMeHHoro o6seMa —
TPYAOEMKUIA U YTOMUTENbHbINA Npouecc. OfHaKO NOCKOMbKY 06beMbl NOAMPYNN HE3HAYUTENBHO OTIIMHAIOTCA OT CPEefHero
o6bema BeIGOPKM, paBHoro 150, nepecMoTpeHHas p-kapTa (¢ ucnonb3oeaHuem pg = 0,054) MoxeT GbITb NOCTpoeHa ¢ uc-
nonb3oBaHNEM BepXHel KOHTPONBHOM rpaHuubl Ans cpegHero o6bema noarpynnel n =150.

3aTeM MOXHO BBIMMCIIUTL JIMHUKA NEPECMOTPEHHOR p-KapThl.

LleHTpansHas nuuua C, = py = 0,054.

Ug =P+ 3\ | Po(1 - pg) = 0,054 + 34| 0,054(1-0,054) = 0,109,
n 150
Lop=po- 3\‘ Po(1 -Py) =0,054 - 3\| 0,054(1-0,054) |
n 150

MpuMedaHune — MockonbKy OTpUUATENEHLIE 3HAYEHUA HE MOTYT GbiTb UCMONL30BAHbI, HUKHAA KOHTPOMNbHAs
rpaHMua He nokasaHa.
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lMepecmoTpeHHas p-kapTa NpeAcTaBreHa Ha pucyHke A.9. KapTta noka3sbiBaeT, UTo NPoLece HaxofUTCA B COCTOSIHUM
CTaTUCTUYECKON YNPaBsieMOCTH.

p [F/E]
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0,01
0,00

0 5 10 15 20 25
Homep noarpynnbi

PucyHok A.9 — MNepecMoTpeHHan p-kapTa ANS TpaH3UCTOPOB

A.4.2 np-kapTa. 3HaueHue p, He 3afaHO

B tabnuue A.7 npuBeAeHO KONMYECTBO HECOOTBETCTBYIOWUX eAUHUL, NPOAYKUMW U3FOTOBIEHHLIX B TeYEHUe Yaca,
obHapyXXeHHOe NPK CNIOLLIHOM KOHTPONeE BblkNoYaTene ¢ UCNoNb3oBaHNMEM aBTOMAaTUYECKUX YCTPOUCTB KOHTpOns. Bbl-
KNnioYaTenn U3roTaBnvBaloT Ha aBTOMAaTU3UPOBaHHOW KOHBEWEPHON NMHUKN. pOoLeHT HECOOTBETCTBYIOLUX €AUHUL NPo-
AYKUMUM UCNONB3YIOT AN UAEHTUMKaLUKN BbIXOAA KOHBERepa U3 ynpaBnsemMoro CoOCTOSHUSA. np-KapTa NOAroToBNeHa no
npeaBapuTEnbHBIM l@aHHBIM 25 rpynn, KONUYecTBO NPOBEPSBLUNXCA efMHMUL, NPOAYKLMU NOCTOSAHHO.

Tabnuuya A7 — lpeaBapuTenbHble faHHbIe (BbIKMOYaTenu)

KonuuecTso noarpynn Yucrio MpoBepeHHbIX Yucno HeCOOTBETCTBYIOLUX MpoLIeHT HeCOOTBETCTBYIOLLUX
BblKnlovaTenen BbIKflovaTenen €AVHUL, MPoAYKLMK
1 4000 8 0,200
2 4000 14 0,350
3 4000 10 0,250
4 4000 4 0,100
5 4000 13 0,325
6 4000 9 0,225
7 4000 7 0,175
8 4000 1 0,275
9 4000 15 0,375
10 4000 13 0,325
11 4000 5 0,125
12 4000 14 0,350
13 4000 12 0,300
14 4000 8 0,200
15 4000 15 0,375
16 4000 1 0,275
17 4000 9 0,225
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OkoHYaHue mabnuubi A.7

Uuncro npoBepeHHBIX Yucro HeCOOTBETCTBYIOLUX MpoLeHT HECOOTBETCTBYIOLLMUX
Komyectso noarpynn BbIKNOYaTenei BbIKNtoYaTeneii €ANHUL, NpoayKUMK
18 4000 18 0,450
19 4000 6 0,150
20 4000 12 0,300
21 4000 6 0,150
22 4000 12 0,300
23 4000 8 0,200
24 4000 15 0,375
25 4000 14 0,350
Beero 100000 269

LleHTpanbHasa NIMHUA U KOHTPOrbHbIE rpaHuLbl NpuBeaeHbl Ha pucyHke A.10.
BbluncneHune np-kapTsi:

— 8+14+..+14
LieHTpansHas nuHus CL=np= %

Ug, =nP +3Jnp(1- p) =10,76 + 310, 76(1 - 0,0027) = 20,59,

=10,76.

Lo, =np - 3nB(1- p) =10,76 — 3,/10,76(1— 0,0027) = 0,93.

x|

0 LCL

T
0 5 10 15 20 25
Homep noarpynnbi

PucyHok A.10 — np-kapTa AnA BeIKoYaTenemn

KapTta Ha pucyHke A.10 NoKasblBaeT, YTO U3rOTOBIEHMWE BbIKITFOYaTeNeil HaxoaMTCA B CTAaTUCTUYECKN YPaBnseMoMm
COCTOAHUU. [onyYeHHbIe KOHTPOMbHbIE MpaHuLbl MOryT BbITb MCNONBL30BaHEl AN ByayLux Noarpynn Ao Tex Nop, noka
npoLecc He OyaeT M3MEHEH UK He BLIRLET U3 COCTOAHUSA CTaTUCTUYECKOH ynpaBnseMocTu. MockonbKy NpoLecc HaxoauT-
CA B CTaTUCTUYECKM YNPaBIAEMOM COCTOSHUM, MarioBepOsiTHO, YTO yny4lleHne npolecca MoXeT bbiTb caenaHo 6es ero
n3mMeHeHus. Janee ANs KOHTPoONsA MOXeT BbITb Ucnonb3oBaH 06keM BeliGopku 500 BmecTo 4000.

Mocne BbINONHEHUA AeNCTBUIA MO YNyYLLIEHUIo He0BXOANMO BbIMMCIUTL KOHTPOSBHBIE rpaHnuLbl Anst Gyaywux noa-
rpynmn, 4To No3BONSAET y4ecTb U3MeHeHne npoLlecca. Ecnu npouece ynyylleH (T. €. 3Ha4YeHWe NP YMeHbLUUIOCk), HeobXo-
AVMO MCMONb30BaTk HOBLIE KOHTPOIbHbIE FPpaHuLbl, @ eCrnii MpoLiece yxyALumnnca (3Ha4eHue np cTano Bellle), HeobxoaUuMo
BbISIBUTE HOBLIE 0COBbIE NPUYMHDI.

A.4.3 c-kapta. 3HaueHue c; He 3agaHo

M3roToBuTenb BUAEOKACcCET UMEET HaMepeHUe YNpaensATb YMCIIOM TOYEUHBIX HECOOTBETCTBUI Ha BUZEONEHTE.
lNpeacTaBneHHbIe AaHHbIe NOKa3biBakoT YNCIO TOHEYHbIX HECOOTBETCTBUM, BLIABMEHHBIX NPU NOCNeAoBaTeNbHbIX NPOBEp-
Kax nosepxHocTn 20 MOTKOB BUAeoneHTsl no 350 M Kaxablil. MpoBepke nogBepran ofUH KOHEL] NIEHTHI.
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Ons ynpaBneHus npoueccom npeznonaranocb NpUMEHUTb c-kapTy. [JaHHble npoBepkn 20 MOTKOB NpusefeHbl B
Tabnuue A.8 U MCNONb3OBaHLI B Ka4eCTBe NpefjBapUTerbHBIX aHHbIX NpU pa3paboTke c-KapThl.

Tabnuya A8 — [lpeaBapuTenbHble AaHHbIe (BUeOrNeHTa)

Homepa
MOTKOB 11213|4(5|6|7]18]|9(10111]12]|13(14|15]|16]17|18(19|20 |Bcero
Yucno
HecootBeTctBU || 7| 1| 2| 5|0|6|2|0|4]|4]|]6|3|3]|3|]1|6[3|1]|5]|6]| 68
(naTeH)

LieHTpanbHas NMHUA 1 KOHTPOSIbHbIE TpaHULbI.
7+1+..+46

LleHTpanbHasa nuHuA C, =c= >

3,4.

Ug =C+3Jc=34+334=89,

Lo =C-3Jc =3,4-334.
lNocKkonbKy HUXKHSAA KOHTpOrbHas rpaHuLa (L ) oTpularenksHa, ee He UCNOoNb3yHoT.

x[F]

W Hh OO N®
wilnn bbb bl

N

O a
Py T T ITIT ]

Homep nogrpynnbi

PucyHok A.11 — c-kapTa Ans AaHHbIX BUAEOMNEHTHI

MpegBapuTenbHble AaHHble yKasblBatoT Ha TO, YTO NPOLIECC HAXOLUTCS B COCTOSHUM CTATUCTUYECKOW yNpaBnsieMoCTy.

A.4.4 u-xapTa. 3HaueHue U, He 3aaHO

Ha 3aBoze no Npou3BoACTBY LWWH Kaxzble nonyaca KoHTponupytoT 50 LWKWH 1 3anuceiBatoT o6Lyee YMCro HeCOOTBET-
CTBUWA U UX YNCNO Ha eanHULY NpoZyKuMU. MPUHATO peLleHne NPUMEHUTb U-KapTy — Y1cra HeCOOTBETCTBUI Ha eanHULY
NMPOAYKUMM 1 onpeferneHnst cocTosiHMS npolecca. [JaHHble npuBegeHsl B Tabnuue A.9.

CpeaHee apudMeTMHecKoe 3Ha4EHUI U BLIMMCIIEHO MO AaHHBIM Tabnuubl.

Tabnuya A9 — Yucno HECOOTBETCTBUIA Ha efMHULY NpoayKumu (06beM noarpynnel n = 50)

Homep nogrpynnbl 1 2 3 4 5 6 7 8 9 10

¢: Yuncno HecooTBETCTBUIA 4 5 3 6 2 1 5 6 2 4

Yuncno HeCoOTBETCTBUIA

0,08 | 0,10 | 0,06 | 0,12 | 0,04 | 0,02 | 0,10 | 0,12 | 0,04 | 0,08
Ha eAVHULY NPOZYKLMK

Homep nogrpynnsl 1 12 13 14 15 16 17 18 19 20 | Bceero

¢. Yncno HeCoOTBETCTBUIA C 7 5 2 3 5 1 2 6 3 5 77

u: Yncno HecooTBETCTBMUIA

0,14 | 0,10 | 0,04 | 0,06 | 0,10 | 0,02 | 0,04 | 0,12 | 0,06 | 0,10 | 0,077
Ha equHULY NPOAYKLMN
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yoxC__17 = 0,077,
sn  20-50
Ug, =T +3,/~ =0,077 +3 /M - 0,19472 = 0,195,
h 50
I 77 0,077
=7-3/2 20077 -3 /220
foL \/; 50
MpumMmevyaHue — TlOCKOMbKY OTPULIATENbHBIE 3HAYEHWS HEBO3MOXHbI, HWKHAS KOHTPONbHas rpaHuua

He nokasaHa.
[aHHble U KOHTPONbHbLIE MUHUW MoKa3daHbl Ha pucyHke A.12.

p [F/E]
0,20

0,15

T
0 5 10 15 20
Homep noarpynnsl

PucyHok A.12 — u-kapTa ANS AaHHbIX Tabnuubl A.9

AHanus pucyHka A.12 nokasblBaeT, YTO NPOLECC HAXOAUTCS B COCTOSIHUM CTaTUCTMMECKON YNpaBnseMocCTHy.

Flpvuvleanme — nOCKOJ'Ibe o6bem noarpynnbl ABNAETCA MNOCTOAHHLIM, C-KapTa TakkKe MOXET 6bITb
ncnonb3oBaHa.
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lMpunoxexnue B
(cnpaBouHoe)

PekoMeHayeMble KpUTEPUU PACTIONOKEHUA TOUYEK, yKa3biBaloume
Ha HecnyyaitHble NPUYUHBI U3MEHYUBOCTHU NpoLecca

Hwxe npuBefieHbl NpakTUYeckue pekoMeHaaLnumn No NPUMEHEHNIO KpUTEpPUEB, OCHOBaHHLIX Ha CTPYKTYpax pacnono-
KEeHWUA ToYeK, NPeACTaBMNEeHHbIX Ha pUCYHKe 3.

a) CylecTByeT MHOMO pasfnyHbIX KpUTEPUEB ANA CTPYKTYP pacnonoxeHns Todek. OBbIYHO UCNONB3YIOT KpUTEpUH,
npegcTaBrieHHble Ha pucyHke 3. Lienb koHTponbHbIX KapT Lyxapta — npoBepka HaxoguTcsi n npoLuece B cTabunbHoM
COCTOSAHWUW. Hanpumep, MOCKOnbKY MpoLecc OKUCNEHUA NPWU U3roTOBAEHWM NOMyNpoBOAHWUKa NOABEPXeH BAWAHUIO aT-
MOCCEPHOro faBreHns, 3T0 MOXET NPOABAATLCA HA KOHTPOSbHLIX KapTax B BUAe cepuii. OfHaKo Takoe COCTOSiHUE He
paccMaTpuBaloT Kak HeobblyHoe. Mo3ToMy Habop KpUTEPUEB PacnONOXEeHUs ToYEK, NPeACTaBIEHHbIA Ha pUCyHKe 3, He
CriepyeT paccMaTpuBaTh Kak yCTaHOBMEHHBIW, @ NMULWb Kak pekoMeHayeMblii. Kputepun AomkHbl BbITb onpeaeneHsl B Co-
OTBETCTBWM C 0BbIYHBIM COCTOSIHUEM MpoLiecca.

b) Kak nokasaHo B pa3gene 8, ecnu HeKoTopble KpUTEPUN, NPEACTaBNEHHbIe Ha PUCYHKe 3, UCMONbL3YIOT BMECTe,
TO BEPOSATHOCTb OLUMBKM MepBOro poga MOXET cTaTb cnuLkoM 6onbluoil. OfHako Ha paHHel cTaguu NPOM3BOACTBA Lie-
Nbl0 CTaTUCTUYECKOro yNpaBeHna NpoLEeccoM ABMSAETCA NpUBeAEHUe NpoLecca B YCTOMYMBOE COCTOSIHUE U YNyULUeHUe
npouecca Ans obecrneverHns Nyywnx XapakTepucTuk npotecca. MNoatomy HeobxoguMo BLICTPO HaxoAuTb ocobble npu-
YUHBI, UCNOML3YSA KPUTEPUN, NPeAcTaBleHHbIe Ha pucyHKe 3. OTO MOXHO paccMaTpusaTh Kak NpoBepKy NpeanonoXxeHui
0 BIWAHWU onpegerieHHbIX 0coBbIX MPUYMH Ha dYHKLMOHWpoBaHMe npotecca. C Apyroil CTOPOHEI, Korga NMpou3BOACTBO
nepexoguT K cTaguu MaccoBOro NPOU3BOACTBa, Liefb CTaTUCTUYECKOro YNpaBneHWa NpoLeccoM COCTOUT B NOAJepXaHun
npoLecca B COCTOSHUW ynpaensemMocTu. B sTom crnyvae HeobxoanMMa HU3Kkas BEpOSTHOCTb owmnbku nepsoro poga. Mosto-
My criefyeT nsberatb UCMONb30BaHNA HECKOMBKUX KpUTeprneB ofHOBpeMeHHOo. Kputepuit 1 aBnaetcs dyHjaMeHTanbHbIM
NpaBUIOM KOHTpOnbHOW KapThl LLiyxapTa, Ho oH BecbMa obwmid. MNpu nosBneHMn OTHOCUTENBHO HEBOMbBLLOTO U3MEHEHUS
n/unu TpeHga cpeaHero npoLiecca NonesHo Uenonb3osaTh AONONHUTENbHOE NpaBuno. HanpuMep, kputepuii 5 us MNpasun
komnaHun WER (Western Electric Rules) MoxeT 6bITb NPUMEHEH B AONOMHEHWE K KpuTepuio 1.

¢) MpaBuna Western Electric. CywecTByeT MHOro pasnuyHblX KpUTepUeB ANS nAeHTUMUKaLUM ocobbiX NpU4nH. C
1950 r. 06bI4HO ucnonb3aytoT Kputepumn MpaBun WE unu AT&T. Ha pucyHke B.1 nokazaHo BoceMb TUMUUHbLIX KpUTEPUEB
B COOTBETCTBUM C STUMU NpasBunamu. Kak oTMe4YeHo paHee, BIGOp KpUTepUs 3aBUCUT OT 0COBEHHOCTEN UCCneayeMoro
npoLecca.
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Mpunoxenue OJA
(cnpaBouHoe)

CBefeHusi 0 COOTBETCTBUM CChINTOYHbIX MEXAYHAPOAHbIX CTAaHOAAPTOB
HAaUMOHANbLHLIM CTaHAApPTaM

Tabnuya OAA1

0O6o3HaYeHne ccbirovHoro CteneHb O6o3Ha4eHne n HaumeHoBaHue
MeXAayHapoAHOro craHaapTa COOTBETCTBUA COOTBETCTBYOLWEro HaynoHanbHOro craHaapTa

ISO 3534-2 — *

SO 16269-4 IDT [OCT P UCO 16269-4—2017 «CTtatuctuyeckue metoabl. Ctatuctu-
yeckoe npeAcTaBrneHue faHHbix. YacTb 4. BoisiBrieHwe u obpaboTka
BbiGpocoB»

ISO 5479 IDT FOCT P UCO 5479—2002 «Ctatuctuueckne metopbl. poBepka
OTKIMOHEHWUA pacnpefeneHns BepPoATHOCTEN OT HOpMarnbHOro pacnpe-
JeneHusa»

ISO 22514-1:2014 IDT FOCT P NCO 22514-1—2015 «Cratuctuueckue Metofbl. Ynpasrne-
HWe npoueccamu. Yactb 1. OCHOBHbIE MPUHLUMbI»

ISO 22514-2:2013 IDT FOCT P NCO 22514-2—2015 «CTtaTtuctuyeckme MetTofbl. Ynpasne-
HWe npoueccaMu. Yactb 2. OLueHKa NpUrogHoOCTU M BOCNPOU3BOANMO-
CTV NpoLecca Ha OCHOBE MOZAENMW €ro U3MEHEHNS BO BPEMEHU»

ISO 22514-3:2008 IDT FOCT P UCO 22514-3—2015 «CTtatuctuyeckue MetToabl. Ynpasne-
Hue npoueccamu. Yactb 3. AHanu3 NpUrogHOCTM MalLUWH Ha OCHOBEe
JaHHbIX N3MePeHUA eAUHUL, NPOAYKLMU»

ISO/TR 22514-4:2007 IDT FOCT P 50779.46—2012/ISO/TR 22514-4:2007 «CTtatuctudeckue
MeToAbl. YnpaeneHue npoueccamu. Yactb 4. OueHka nokasarenen
BOCMNPOW3BOANMOCTU U NPUTOAHOCTN Npouecca»

SO 22514-6:2013 IDT FOCT P UCO 22514-6—2014 «CtaTuctudeckue metofbl. Ynpasne-
Hue npoueccamu. HYacTb 6. CTaTUCTMKWM BOCNPOWM3BOAUMOCTY NpoLiecca
ANS MHOrOMEePHOro HOPManbHOro pacnpeeneHus »

1ISO 22514-7:2012 IDT FOCT P UCO 22514-7—2014 «CTtaTuctudeckue mMetofbl. Ynpasne-
HWe npoueccamMun. YacTb 7. BocnponssoguMoCcTb NPOLIECCOB U3Mepe-
HUA»

1ISO 22514-8:2014 IDT FOCT P UCO 22514-8—2015 «CTratuctudeckue metofbl. Ynpasene-

HUe npoueccamu. YacTb 8. anI'OAHOCTb MalluUH AnAa npoLeccoB C He-
CKONMbKUMWU COCTOAHUAMU»

BETCTBUA CTaHAapTOB!

- IDT — naeHTUYHbIE CTaHAAPTHI.

* COOTBETCTBYIOLMIA HALUMOHANbHLIA cTaHAapT oTcyTeTByeT. [lo ero NpuUHATUA pekoMeHAyeTcs UCMonb3oBaTh
nepeBoj Ha PYCCKWUI A3bIK JaHHOIO MeXYHapOAHOro cTaHfapTa.

MpumeyaHun e — B HacTosLen Tabnuue UCNoNbL3OBaHO cneaytoLiee YCNoBHoe 0603HaYeHNe CTENEHN COOT-
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