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Beenendue

TpanMIMOHHBIT TOAXOA K IIPONU3BOACTBY, BHE 3aBUCUMOCTHA OT BUJA HIPOAYKIINU, — 3TO U3TOTOBICHUE
1 KOHTPOJIb KAUeCTBA IJIA IIPOBEPKU TOTOBOM IIPOAYKIINY M OTOPAKOBKA €AWHUII, HE COOTBETCTBYIOILINX
YCTAHOBIJICHHBIM TPEOOBAHMAM. Takadg cTrpaTerud 4acTo IIPUBOIUT K IIOTEPAM U HE SKOHOMUYHA, ITIOCKOJIbKY
[IOCTPOECHA Ha IIPOBEPKE ITOCT-(PakTyM, KOoTHa OpaKoBaHHAS IPOAVKIMS VXe co3maHa. boiee adpdpexTnBHA
CTpaTeryd IPEAYIIPEKACHUS II0TEPD, II03BOJIMIONIAL N30€XKaTh IIPOMU3BOACTBA HEIIPUTIOAHON IPOAYKIINU. T a-
Kasl CTpaTeTryus IIpearogaraeT coop nHpopMainy O caMiX IIporeccax, €€ aHaimae 1 3PpPeKTUBHBIE HeNCTBUSL
[I0 OTHOLIECHWIO K HUM, a HE K HIPOAYKIIUMN.

KoHTpoabHasa kapra — 3T0 rpaprUueCcKoe CPeACTBO, NCIIONB3VIOIIEe CTATUCTIUECKIME ITOAXOIbI, BAXK-
HOCTb KOTOPBIX I VIIPABJICHUS IIPOMU3BOACTBCHHBLIMM IIpOLlECCaMU ObUIA BIEPBBLIC II0KA3aHA HOKTOPOM
Y. yxaproMm B 1924 1. |1]. Teopusa KOHTPOJIBHBIX KAPT pa3IndacT ABa BUAA U3MEHUYMBOCTHU.

[IepBBI BUI — M3MEHUMBOCTD U3-3a «CIyYAUHBIX (OOBIYHBIX) IIPUYNH», OOYCIIOBICHHAA 0€CUNCICH-
HBIM HA0OPOM Pa3HOOOPA3HBIX IPUYNH, IIPUCYTCTBYIOINX ITIOCTOSHHO, KOTOPBIC HEJIETKO WM HEBO3MOXHO
BBIABUTDH. Kaxkaas U3 TaKNX IPUYMH COCTABIAET OYCHb MAJIYIO JOJII0 ODIIEH M3MEHUYNBOCTY, ¥ HY OOHA U3 HUX
HEe 3Ha4YMMa caMa 110 cebe. TeM He MeHee CyMMa BCEX STUX IIPUYVH U3MEPUMA U IIPEAIIOIATracTCa, YTO OHA
BHYTPEHHE IIpUCyILa IIpoleccy. MUCKimnoueHne iy yMEHbBIIECHUE BIANSHUA OObIMHBIX IIPUYVH TPEOYET VIIPAB-
JICHYECCKUMX PEIICHWHN U BBIICIICHUA PECYPCOB HA VIIYYILICHNE IIPOLIECCa Y CUCTEMBL.

BTopoil Bua — peasibHBIE IIEPEMEHEI B IIpoliecce. OHM MOT'YT OBITH CIEACTBUEM HEKOTOPDBIX OIIPEICIISIC-
MBIX IIPUYUH, HE IIPUCYILUX IIPOLIECCY BHYTPECHHE U MOTYT OBITH YCTPAHEHDBI, 110 KPAMHEN MEpPE, TCOPETUUEC-
KW. BT BBISIBISIEMBIC IIPUYUHBI PACCMATPUBAIOTCA KAK «HECIYYaATHbIC» VJIN «OCO0BIC» IIPUYMHBI N3MEHEHWS.
K HMM MOryT OBITH OTHECEHBI IIOJIOMKA MHCTPYMEHTA, HEAOCTATOUHAS OJHOPOAHOCTD MaTepuaia, IIpON3BO/I -
CTBEHHOTO MJIM KOHTPOJIBHOIO O0OPYIOBAHWS, KBATN(PUKALNS IIEPCOHAIA, HEBBLIITOJIHECHNE IIPOLIEAYD U T. 1.

Ilesib KOHTPOJIBHBIX KAPT — OOHAPYXUTH HECCTECCTBEHHDBIC N3MEHEHNA B JAHHBIX 13 IIOBTOPAIOIIMXCA
[IPOLIECCOB 1 JATh KPUTEPUU UL OOHAPYKEHUS OTCYTCTBUA CTATUCTIUECKON yIIpaBsieMocTy. [1ponecc Haxo-
JIUTCY B CTATUCTUYECKY YIIPABIIEMOM COCTOSHUU, €CIIN U3MEHUYNBOCTD BbI3BAHA TOJIBKO CIIYYAaMHBIMU IIPUY-
HaMmu. [1pu onpenesieHUN 5TOro IpUEeMIEMOTO YPOBHYI N3MEHUYNBOCTH JIH000€ OTKIIOHECHUE OT HETO CUUTAIOT
PE3YIIBTATOM ACUCTBUA OCOOBIX IIPUUYNH, KOTOPBIE CIEAYET BLIIBUTH, NCKIIIOUUTD WIN OCJIA0UTD.

Jagadya CTAaTUCTUYECCKOTO VIIPABICHUY HPOLECCAMU — ODECIICUECHUE U IIOAACPXKAHUE IIPOLICCCOB HA
[IPUEMIIEMOM U CTAOWJIBHOM YPOBHE, TAPAHTUPYS COOTBETCTBUE IIPOAYKIINN 1 YCIIYT YCTAHOBICHHDBIM TPEOO-
BaHWAM. | JTaBHBIN CTATUCTUYECCKUN MHCTPYMEHT, UCIIOJIb3YEMBIN IS 3TOTO, — KOHTPOJIbHAA KapTa, — I'pa-
(prmaeCcKU CIIOCO0 IMPEACTABICHNS U COIIOCTABIEHUS NHPOPMALI, OCHOBAHHOM HAa ITOCIIEAOBATEIbHOCTH
BEIOOPOK, OTPAKAIOIINX TEKYILEE COCTOSHUE IIPOLIECCa, ¢ TPAaHNIAMU, YCTAHOBJICHHBIMY HA OCHOBE BHYTPCH-
HE IIPUCYILEH IIPOLIECCY M3MEHUYNBOCTU. M eTOI KOHTPOJIBHBIX KAPT IIOMOTAET OIIPEACINTD, JEUCTBUTEIIHLHO JIN
[IPOLIECC JOCTUT CTATUCTUYECKU VIIPABIILEMOTO COCTOSHIY Ha IIPABUIILHO 3aJaHHOM YPOBHE WM OCTACTCY B
3TOM COCTOSTHUM, a 3aTEM IIOJACPXKMBATD YIIPABICHUE U BLICOKYIO CTEIICHD OJHOPOIHOCTY BAKHEUIIINX XapaK-
TEPUCTUK HPOAYKINHY WM YCIYTUA TOCPEACTBOM HEIIPEPHIBHOM 3aIINC MHPOPMALINY O KAYECTBE IIPOAYKIINU
B IIpOLIeCCe IIPOU3BOACTBA. MICIIOIb30BaHE KOHTPOJIBHBIX KAPT U UX TIIATEJIbHBIN aHAJIN3 BEAYT K JIYYILEMY
[IOHMMAHWIO Y COBEPILUCHCTBOBAHUIO IIPOLIECCOB.
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FTOCYJAPCTBEHHBIU CTAHIOAPT POCCHUHUCKOHU OEAEPAIIUU

CraTucTnuecKye MeToabl

KOHTPOJ/IBHBIE KAPTbBI HHIYXAPTA

Statistical methods.

Shewhart control charts

1 ObaacThr npuMeHeHus1

Hata eeeaenus 2000—01—01

HacTtosimmmi ctagmapT ycTaHABIMBACT OCHOBHBIE TTOJIOXEHUS 11O IIPUMEHEHWIO ¥ MHTEPIIPETALINN KOHT-
poabHBIX KapT Hlyxapra (manee — xapt Illyxapra) ¥ COOTBETCTBYIOILMX METOOOB CTATUCTIYECCKOTO YIIPABIIE-

HIA 1IPOHECCAMMU.

JlommosTHUTE IBHBIM MaTepHral, CBA3aHHBIN ¢ rToaxonoM Hlyxapra, a MMeHHO, MCIIOJIB30BAHUE IIPEIYII-

PEXIAOIINX TPAHULL, AHAJIN3 CTPYKTYP TPEHIA U BO3ZMOXHOCTU IIPOLIECCOB, JUIIL VIIOMIHYT. KpoMe Toro,
CYILECTBYIOT APYIYE TUIILI KOHTPOJIBHBIX KapT |2].

2 O003HaYeHHUS ¥ COKpAIIEHMS

n  — 00BEM HOATPYUIILI, YMCIO BBIOOPOUYHBIX HAOIIOACHU B IIOATPYIIIIE;

kK  — 49UCiI0 IIOATPYIILL;

X  — uU3MepseMast XapaKTepUCTUKA KadecTBa (MHAMBUAYAJIbHBIE 3HAYEHUS 3alIACBIBAIOTCS Kak (X, X,
X, ...)). Urorma BMecTO X MCIIOIB3YIOT Y ;

_ _ 1 F

X  — cpemHee 3HAUEHME IS ITOATPYIIIEL, X = — Y X ;

no

X — CpeIHEE CPEIHMX 3HAUCHWN ITOATPYIIIL;

Il  — WCTMHHOE CPEIHEE IIPOLIECCa;

Me — meamaHa moarpynmsl. /g BEIOOpKM oObeMa #, 3HAYeHMA X , X, X KOTOPOU YIIOPSAOUYEHBI IIO
BO3PACTAHUIO WJIN 110 YOBIBAHUIO, MEAMAHA €CTh HEHTPAJILHOE 3HAYCHUE, €CJIU # HEUETHO, U CPEIHEE
IBYX LIEHTPAJIbHBIX 3HAYCHUN, €CJIXU # YETHO;

Me — cpemHee 3HAYEHME MeIUAH TTOATPYIII

R — pasMax moarpymmnsl (pa3sHOCTh HAMOOJIBIIETO 1 HAMMEHDBIIETO 3HAYCHWH B IIOATPYIIIIE ) ;
[l puMevyanue — B ciaydac KOHTPOJIBHOU KapThl WHIUBUIAVAIbHBIX HAOIIOACHUN R IIPEACTABIISCT
COBOT CKOIB3ANIAN Pa3Max, TO €CTh aOCOTIOTHYIO PA3HOCTD JBYX MTOCIEIOBATEIHHBIX 3HATCHUH | X — X g
X, — X, |urt. 1.

R — cpennee 3HaueHUE R UTSI BCEX TIOATPVYIIIL;

N3nanune oduumaabHoE
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n —
> (X, - X)
§  — BBIOOPOYHOE CTAHAAPTHOE (CPEAHEE KBAAPATUYECKOE) OTKIIOHEHUE § = \ 1 1 ;
n —
§ — CpeaHee BEIOOPOYHBIX CTAHAAPTHBIX (CPEAHMX KBAAPATUYECKNX) OTKIIOHEHUI ITOATPYIIIL;
G  — WCTUHHOE BHYTPUTPYIIIOBOE CTAHAAPTHOE OTKJIOHECHUE;
& — OLEHEHHOE BHYTPUIPYIIIIOBOE CTAHAAPTHOE OTKIIOHEHUE IIPOLIECca;
np — YUCIO HECOOTBETCTBYIOIUMX €AMHWIL B IIOATPYIIIIE;
p  — OIS HECOOTBETCTBYIOIIMX €AVMHWIL B IIOATPYIIIIE
YICJIO HECOOTBETCTBYIOILUUX €AVHULL B IIOATPYIIIIE
P 00BEM TTOATPYIIIILI ’
P — CpelHee 3HAYEHWE IO HECOOTBETCTBYIOIUMX €IHLL

qCIIO HCCOOTBCTCTBYOIIMX CANHHNIL BO BCEX TIOATPVYIIIIAX

P O0IIIEE YMCITO IIPOBEPEHHBIX CAMHULL
YUCJIO HECOOTBETCTBUU B IIOATPYIIIIE;

¢ — CpeOHee 3HAUYCHUWU ¢ IJII BCEX HOATPYIIIL;

U  — YMCIO HECOOTBETCTBUI HA €IVMHUILY B IIOATPYIIIIE;
CpeOHEE 3HAYCHUE U

o
|

=)
|

YMCIIO HECOOTBETCTBUU BO BCEX €IMHUIIAX

O0ILIee YMCIIO IIPOBEPECHHDBIX SINHUILL

CL — ueHTpasbHasg JINHUA;
UCL — BepxHIS KOHTPOJIbHAA I'PAHNLA;
LCL — HIKXHAY KOHTPOJIbHAS I'PAHULIA.

3 OcHoBbl KOHTPOJbHBIX KapT Illyxapra

Kapra Ilyxapra tpeOyeTr HAHHBIX, IIOJIVYAEMBbIX BBIOOPOYHO U3 IIpollecca 4Yepe3 IIPUMEPHO
paBHbIe MHTEpBAJIbL. MHTEpBaBI MOTYT OBITH 3agaHbI JIMOO II0 BPEMEHM (HAIIPUMED €XEYaCcHO), JIM0O
[I0 KOJWYECTBY IIpoAyKuMMm (Kaxkmad  1aprua). OObYHO KaxXnmad IIOATPYIIIA COCTOUT U3

OMHOTHUIIHBIX €IVMHULL HPOAYKINHN WJIN YCIYI ¢ OOHUMU M TEMU XK€ KOHTPOJIUPYEMBIMU ITOKA3aTEISIMUA,
M BCE IIOATPYIIIIBI MMEIOT paBHbIE O00beMBI. /LIS KaXIoW IOATPYHIIBL OIIPEACIAIOT OOHY WINM HECKOJIBKO

XapakKTepUCTUK, TaKUX KaK cpelHee apudPMeTHYeCKOe HIOATPYHIIBI X M pa3Max IIOATIPYIIIBI R Min

BBIOOPOYHOE CTAHIAPTHOE OTKIIOHEHUE S Kapra Hlyxapra — sT0 rpadpuk 3HAYEHUN OIPEAEICHHBIX
XapaKTEPUCTUK IIOATPYIIIL B 3aBUCUMOCTH OT X HOMepoB. OHa nMeeT NeHTpaabHYIO THHUIO (CL), cooTBeT-
CTBVIOILLYIO STAJIOHHOMY 3HAYCHUIO XapakTepUCTUKN. |IpH o11eHKE TOTO, HAXOAWTCS JIN IIPOLIECC B CTATUCTU -
YeCKM VIPABISIEMOM COCTOSTHUM, STATOHHBIM OOBIMHO CIIYXKUT CpeaHee apn(PpMETHIECKOE PacCCMaTPUBACMBbBIX

NaHHBIX. |1pn yIIpaBieHUN IIpOLEeCCOM 3TAJIOHHBIM CIIVKUT AOJITOBPEMEHHOE 3HAUCHNE XapaKTEPUCTUKU, VC-
TAHOBJICHHOE B TEXHUYECCKNX YCIOBUAX, WIN €€ HOMUHAJIBHOE 3HAYCHNE, OCHOBAHHOE HAa IIPEAbIIYILECI NH-
(popMaiy o Iponecce, WM HAMEYEHHOE LIEJIEBOE 3HAYCHNE XapaKTEPUCTUKN IPOAYKIIY Wi yeiayTry. Kapra

[HlyxapTa nMeeT ABE CTATUCTUYECCKUE OIIPEACIISIEMbIE KOHTPOJIbHDBIC TPAHNIIBI OTHOCUTEIIBHO LIEHTPAIbHOMN

JIMTHAN, KOTOPBIE HA3BIBAIOTCA BEpXHEW KoHTpoJIbHOM rpanuiiet (UCL) 1 HKHEN KOHTPOJIBHOM IpaHULIEN
(LCL) (pucynok 1).
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__________________________________________________________ BepxHAA KOHTponbHadA

rpaHuua (UCL)
A\ A

eHTpanbHaa nuHua (CL
V Ua s ( )

HWXHAA KOHTPONbLHAA
rpaHuua (LCL)

Homep noarpynnb|

PucyHok 1 — Buj KOHTpOJIBHOW KapThl

KonTpoabHble rpanunbl Ha Kapre lllyxapra HaxomsdTcs Ha pacCTOIHUM 3G OT LICHTPAJIbHOM JIMHUAMN,
[JI€ G — IEHEPAJIbHOE CTAHAAPTHOE OTKIIOHEHUE NUCIIOJIB3YEMOM CTAaTUCTUKU. M3MeHUMBOCTD BHYTPH HIOATPYIIII
SABIIAETCA MEPOM CIIYUYaUHBIX BapHaliuid. /It ITOJIy4IeHUA OLICHKU G BBHIYUCIISIOT BBIOOPOUYHOE CTAHAAPTHOE
OTKJIOHEHUE VI YMHOXAIOT BBIOOPOUYHBIN pa3zMax Ha COOTBETCTBYIOIIMUA KO3P(PUIIMEHT. DTa MEPA HE BKIIIO-
yaeT MEXKTPVYIIIIOBBIX BaApUALIVI, 4 OLICHUBAET TOJIBKO N3MEHYMBOCTD BHYTPU ITOATPVYIIIL.

['pannbl =36 yKa3bIBAIOT, UTO OKOJIO 99,7 % 3HaueHUI XapaKTEPUCTUKU HOATPYIII IIOIIAAYT B AT
[IpeACIIbL IIPU VCIIOBUU, YTO IIPOLIECC HAXOANTCYI B CTATUCTUYECCKY VIIPABIIEMOM COCTOSHUU. JpyTruMu CiroBa-
MU, €CTh pUCK, paBHBIN 0,3 % (WIX B CpeHEM TPU Ha THICAUY CIyYaeB), UYTO HAHECEHHAS TOUKA OKaXETCs
BHE KOHTPOJIBHBIX I'PAHULL, KOTJA IIPOLECC CTADWICH. YIIOTPEOISAETCA CIIOBO «IIPUOJIN3UTEIILHO» , [IOCKOIBKY
OTKJIOHEHUS OT MUCXOAHBIX IIPEAIIONIOXKEHNN, TaKMX KAaK BUJ PACIIPedcIcHNI NAHHBIX, OyIyT BIWATH HA
3HAYCHUS BEPOATHOCT.

HexoTopble KOHCYJIBTAHTHI IIPEAIIOUNUTAIOT BMECTO MHOXUTEIISL, PaBHOrO 3, 3HaueHue 3,09, 4TOOBI
obecIIeunTh HOMUHAJIbHOE 3HaueHUe BeposITHOCTH 0,2 % (B cpeltHeM JiBa BBOASILMX B 3a0/IyKIIeHIE HADIIIO/E -
HUS Ha ThICA4y), HO IllyxapT Be1Opan uncio 3, 9TOOLI HE JaBaTh ITOBOJOB K PACCMOTPEHNIO TOUHBIX BEPOST-
HOCTEN. AHAIOTMYHO HEKOTOPBIE KOHCYJILTAHTEI IIPUMEHSIOT (PAKTUUECKIE 3HAUCHNS BEPOSITHOCTEN TSI KapT,
OCHOBAHHDBIX HA HEHOPMAJILHBIX PACIIPEACICHIAX, TAKNX KAaK KAPThl pa3MaxoB U A0JIEV HECOOTBETCTBUI, U B
5TOM ciyuae B Kapre Llyxapra tTakke MCIIOJIB3YIOT TPAaHUIIBI HA PACCTOSIHUN + 3G BMECTO BEPOATHOCTHBIX
[IPEACIIOB, YIIPOIIAd SMINPUYECCKYIO MHTEPIIPETALINIO.

BepodaTHOCTD TOrO, YTO HAPYILEHUE TPAHUILL B CAMOM JIEJIE CIIYIAHOE COOBITHE, a HE PeaJIbHbIN CUTHAI,
CUMTAETCS CTOJIb MAJIOM, YTO IIPU HIOSBJICHUY TOUYKU BHE TPAHULL CIICAVET IIPEAIIPUHATD OIIPEACICHHDBIE A -
CTBU. Tak Kaxk AeVCTBUE IIPEAIIPUHNMAECTCA UMEHHO B 3TON TOUKE, TO 36 KOHTPOJbHBIEC TPAHUIILI MTHOTAA
HA3BIBAKOTCH «T'PaHUIIAMU OCVICTBU».

Yacro Ha KOHTPOJILHOM KapTe IPAHULIbL IIPOBOIMAT €11E 1 HA PACCTOAHUMN 26. Torma 11000¢e BEIOOPOYHOE
3HAUCHUE, ITONAJAIOIIEE 3a TPAHULIBI 26, MOXET CIIVKUTD IIPEAOCTEPEIKECHUEM O TPO3AILET CUTYalluN BbIXOIA
[IPOLIECCA U3 COCTOSAHNA CTATUCTUUECCKON yIIpaBsieMOocT!. 11osToMY rpaHmibl 26 MHOIIA HA3BIBAKOT «IIPE-
IVIIPEXKIAIOIIMI» .

[1pu mprMeHEHN KOHTPOJIBHBIX KAPT BO3MOXHBI JIBA BUJIA OIIMOOK: IIEPBOrO U BTOPOTO POJA.

O1mbKa 11epBOro poia, BOSHUKAET, KOIIa IIPOLeCC HAXOANTCS B CTATUCTUYECKN YIIPABILIEMOM COCTOS -
HUU, 4 TOUYKA BBICKAKMBACT 34 KOHTPOJIbHBIE TPAHUIIBI CIYy4arnHO. B pe3yiibrarte HEIPaBWIBHO PEIIAIOT, YTO
IIPOLIECC BBIIIEI U3 COCTOSHUS CTATUCTUYECKON VIIPABIIIEMOCTH, U ACJIAOT IOIIBITKY HAUTU U YCTPAHUTD
[IPUYNHY HECYILECTBYIOILEHT IIPOOIEMBL.

O1mbKa BTOPOTO POJa BO3HUKAET, KOIZIA PACCMATPUBAEMBIN IIPOLIECC HE VIIPABIISIEM, 4 TOUKY CIIydal-
HO OKAa3bIBAKOTCA BHYTPU KOHTPOJIbHBIX I'PAaHUIL. B 3TOM CiIydyae HEBEPHO 3aKIIIOYAIOT, YTO IIPOLECC CTATUCTH -
YeCKM VIIPABIILIEM U VIIYCKAKOT BOSMOXKHOCTD IIPEAVIIPEANTD POCT BBIXOAA HECOOTBETCTBYIOILEHT IIPOAYKIIUN.
Puck ommbxkm BTOporo poga — PyHKIAS TpeX (PAKTOPOB: IINPUHBI KOHTPOJIBHBIX TPAHWII, CTEIIEHN HEVIIPAaB-
JISEMOCTH 1 00beMa BbIOOpKU. UX 11pypoia TakoBa, YTO MOXKHO CAEJIATD JIMIIDL ODILEe YTBEPKIACHUE O BEJINUU-
HE OINOKMU.

Cucrema xapt Hlyxapra yauTeBaeT TOJIBKO OIIMOKY IIEPBOTO poja, pasHble 0,3 % B npenenax rpaHUL]
36 . IlockobKy B 00IEM CiIydae HEIIPAKTUYHO ACJIATDH IIOJIHYIO OLICHKY IIOTEPD OT OLUMOKM BTOPOTIO Pola B
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KOHKPETHOM CUTyalllH, a YIOOHO IIPON3BOJIBHO OpaTh MaJIbIA OOBEM ITOATPYIIILI (4 MM 5 €AMHNLT), LIEJIECO-
OD0PA3HO UCHOJIb30BATh TPAHNLIBI HA PACCTOSIHUM T+ 30 U COCPENOTOUYNBATD BHUMAHUE B OCHOBHOM Ha VIIPABIIE-
HUU U VIIVUIICHUM KAYeCTBA CAMOTO IIpollecca.

Ecim nponecce cTaTUCTUYECKY VIIPABIISIEM, KOHTPOJIBHBIE KAPThI PEAINU3YIOT METOI HEIIPEPBIBHOM CTA-
TUCTUYECKOU IIPOBEPKU HYJIIEBOU TUIIOTE3BI O TOM, YTO IIPOLIECC HE U3MEHWICA U OCTAETCA CTA0MIBLHBIM. Ho
IIOCKOJIBKY 3HAUYEHNE KOHKPETHOTO OTKJIOHEHUS XAapPaKTEePUCTUKU IIpOoLecca OT LEJIN, KOTOPOE MOIJIO OBl
[IPUBJICYb BHUMAHUE, OOBIYHO HEJIb3d OIIPEACINTD 3apaHee, KaK U PUCK OIINOKM BTOPOTO poaa, 1 00beM
BBEIOOPKI HE PACCUUTBHIBACTCA AJI VIAOBICTBOPEHMS COOTBETCTBYIOILIETO YPOBHY prcka, To Kapry Llyxapra He
CTOUT pacCMaTPUBATL C TOUKU 3peHUA IIpoBepKu ruore3 |2, 3|. Lyxapt momuepKmnBal UMEHHO SMIIUPUUEC-
KVIO IIOJIE3HOCTh KOHTPOJIbHBIX KAPT IS YCTAHOBIECHUS OTKIIOHEHUU OT COCTOSTHUN CTATUCTUYECCKOU YIIPaB-
JIIEMOCTH, 4 HE UX BEPOSTHOCTHYIO MHTEPIIpeTalinio. HeKoTopole 110Ib30BATEIN IIPUMEHSIOT KPUBBIE OIIepa-
TUBHBIX XapaKTEePUCTUK KAK CPEACTBA AJI MHTEPIIPETALINYI IIPOBEPOK IUIIOTES.

Korga HaHOCMMO€E 3HAYECHNE BBIXOAUWT 3a JII00VIO 13 KOHTPOJIBHBIX TPAHULL WJIA CEPUA 3HAYCHUI IIPOSIB-
JIIET HEOOBLIUYHEBIE CTPYKTYPLI, (pa3aea 7), COCTOSHUE CTATUCTAYECCKON YIIPABISIEMOCTH ITOJBEPTACTCI COMHE-
HI10. B 3TOM cilydae Hago NCCIIe0BaTh 1 OOHAPYKUATH HECIyJallHbBIE (0CODBIE) IPUYMHEI, a IIPOLECC MOXHO
OCTAHOBUTD WIN CKOPPEKTUPOBaATh. Kak TOJIBKO 0COOLIE IIPUYNHBI HAWMAECHBI 1 UCKIIOUYEHDBI, IIPOLECC CHOBA
TOTOB K IIPOJO/DKEHUK padoThL. 11py BOZHMKHOBEHUN OIMMOKY IIEPBOrO POAAa MOXHO HE HAUTU HUKAKOU
0CO0OM IIpUYMHELL. Torma CYNTAOT, YTO BBIXO TOUKU 34 TPAHULLI IIPEACTABIILET COOOM LOCTATOYHO PEAKOE
CIIYYAUHOE SIBJICHUE IIPU HAXOXIECHUHN IIPOLIECCA B CTATUCTUUECKY YIIPABISIEMOM COCTOSIHU.

Ecn KOHTpOJIBHYIO KApPTy IIPOoIIecca CTPOAT BIIEPBLIE, TO YACTO OKA3bLIBAETCS, UYTO IIPOLIECC CTATUCTH -
yeCcKM HevIIpasigeM. KOHTpoOJIbHBIE TPAHUIIBI, PACCUYNTAHHBIE HA OCHOBE JAHHBIX TAKOI'O IIpolLecca, OyayT
MHOTAA IIPUBOANTD K OIMMOOYHBIM 3aKIHOUEHUIM, ITIOCKOJIBKY OHU MOTYT OKA3aThCA CIIUIIKOM IIUPOKUMU.

CI1e1oBaTEIbHO, IIPEKIC YEM YCTAHABIMBATD IIOCTOSIHHBIE ITIapaMETPbl KOHTPOJIBHBIX KAPT, HAAO IIPUBECTU
IIPOLECC B CTATUCTUYECCKU YIIPABIISIEMOE COCTOSHIE.

4 Tunbl KOHTPOJILHBIX KAPT

KonTtponbHbie KapThl Llyxapra ObIBaroT ABYX OCHOBHBIX TUIIOB. IJISI KOJINYECTBEHHDBIX 1 AJIbTCPHATUB-
HBIX JaHHBIX. I KasKn0o KOHTPOJIBHOM KAPThL BCTPEYAIOTCS ABE CUTYALIAN:

a) CTAaHJAPTHBIE 3HAYCHUS HE 3aJIaHBI;

0) cTaHZApTHBIC 3HAYCHUA 3aJaHBI.

CTaHgapTHBIC 3HAUYCHUS — 3HAYCHUS, YCTAHOBJIEHHBIE B COOTBETCTBUU ¢ HEKOTOPBIMU KOHKPETHBIMU
TPeOOBAHUAMU WIN LIEJISIMU.

41 KOHTpPpOJIBbBHBIE KaAapThl, AJId KOTOPBIX HE€ 3aJaHb cTaHIADT-
HbBIE 3HAYECHUS

[ear Takmx KapT — OOHApyXeHWE OTKIIOHCHUM 3HAYCHWHM XapakKTepUCcTUK (Haopumep, X , R wim
KAKON-JIN0O0 APYrof CTATUCTUKM), KOTOPBIE BBI3BAHLI MHBLIMY HPUUYMHAMU, YEM T€, KOTOPBIE MOI'YT OBITDH
OODBACHEHDI TOJILKO CIIYYaMHOCTBIO. BTU KOHTPOJIBLHBIE KAPTHI OCHOBAHBI LICJIMKOM HA JAHHBIX CAMUX BBIOOPOK
M UCIIOJIB3VIOT AJI OOHAPYKEHUA Bapralliil, KOTOPBIE O0YCIOBIIEHBI HECIYVIANHBIMY IIPUINHAMU.

472 KOHTpPOABHBE KapTbhl IPU HAJIUUYUMU 3agJaHBX CTAHAZAPTHLHX
3HAYECEHUN

Llepro TakKMX KapT SABJISIETCS OLPEACIICHUE TOrO, OTIINYAIOTCS W HAOIIogacMble 3HadeHns X , RU T. 11.

JUTSL HECKOJILKMX TIOATPYIII (KaxKaast 00beMOM 71 HADIIOACHUI) OT COOTBETCTBYIOILINX CTAHAAPTHBIX 3HAYCHU
X, (Wi p) 1 T. 1. 0OJIbIIE, YeM MOXHO OXUIATH IIPU A€UCTBUY TOJIBKO CIIyYaHbIX IIPUYUH. OCOOEHHOCTHIO
KapT € 3aJaHHBIMU CTAHAAPTHBIMU 3HAUYCHUSMU SBJISACTCS OOIIOJIHUTEIBHOE TPEOOBAHME, OTHOCSIEECI K
[IOJIOXKEHUIO LIEHTPA U BapyallM IIpolecca. YCTaHOBJICHHDBIC 3HAYEHMI MOI'YT OBITh OCHOBAHBI HA OIIBITE,
[IOJIYYEHHOM IIPY UCIIOJIb30BAHNY KOHTPOJIBHBIX KApT 0€3 alIprnOpPHOU MHPOPMALINY, VI HA 3aJaHHBIX CTaH-
NAPTHBIX 3HAYCHUX, 4 TAKXKE HAa SKOHOMMNYECKUX IT0KA3aTEISIX, VCTAHOBIECHHBIX II0OCJIE PACCMOTPEHUS I10-
TPEOHOCTHU B YCIIYIE U CTOMMOCTU IIPOU3BOACTBA, MW VKA3aHbI B TEXHUYECKMX TPEOOBAHUIX HA IIPOAYVKIINIO.
[ IpearmoyruTeIbHO, YTOOBI YCTAHOBICHHLBIC 3HAUCHM Y OIIPEACIIUINCh HA OCHOBE UCCICOOBAHMS IIPEABA-
PUTEIBHBIX JAHHDBIX, KOTOPLIC, KAK IIPEAIIOIAracTCa, CTAaHYT TUIIMYHBIMU JUISI BCEX OYAYINMX JAHHBIX. It
3(pPEKTUBHOTO UCIIOJIB30BAHNS KOHTPOJBHBIX KAapT CTAHJAAPTHBIC 3HAUYESHUS JOJKHBI OBITH COIIOCTABUMEBI C
[IPUCYILEH IIPOLIECCY U3MEHUNBOCTHIO. KapThl, OCHOBAHHBIC HA TAKNX CTAHAAPTHBIX 3HAYCHUAX, OCOOEHHO
[IOJIE3HBI IS YVIIPABICHUA IIPOLECCAMU U ITOAACPKAHNA OJHOPOTHOCTY IIPOAYKIIMNA HA KEITAEMOM YPOBHE.

4
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43 Tuniup KOHTPOJIBHBIX KapT OJI49 KOJUUYECTBEHHBX UM KauecT-
BEHHBIX IIPU3HAaKOB

B cTaHgapTe pacCMOTPEHBI CIEAVIOIINE KOHTPOJIBHBIC KAPTHI:

a) KOHTPOJILHBIE KAPTHI VIS KOJINYECTBEHHBIX JAHHBIX:

1) xapTsl cpenHero ( X ) 1 pa3MaxoB (R) MM BEIOOPOUYHBIX CTAHJAPTHLIX OTKJIOHECHUN (S );

2) KapTa MTHIMBUAYAIBHBIX 3HAUYCHUN (X) ¥ CKOJIB3AIIMX pa3MaxoB (R);

3) xapta MeanaH (Me) 1 pasMaxoB (R);

0) KOHTPOJILHBIC KAPThHI I AIbTEPHATUBHBIX TaHHBIX.

1) xapTa m1oaeM HECOOTBETCTBYIOIIMX €NHALL IIPOAYKIMY ( p) WIN KapTa YMCIa HECOOTBETCTBYIOIIMX
COHNLL (11 D)

2) KapTa 4mMcila HECOOTBETCTBUU (¢) WIN KapTa YMCiIa HECOOTBETCTBAM, IIPUXOAAIINXCI HA CAUHUITY

IIPOIYKIIVH (u).

S KOHTpO./IbHBbIE KapThl M8 KOJUMYECTBEHHbIX JAHHBIX

KoJIn4eCcTBEHHbIC JAHHBIC IIPEACTABILIOT COO0M HAOIIOACHN, IIOJIYYCHHBIC ¢ IIOMOILBIO U3MEPECHUS U
3aIIACH 3HAYCHUU HEKOTOPOM XapaKTEPUCTUKY T KAXKION €AMHUIIBI, pACCMAaTPUBAEMOU B IIOATPVIIIIE, HA-
[IpUMED JUINHA B METpax, COIIPOTUBIICHE B OMaX, IIIYM B Jelnoenax 1 T. A. KapTbl WId KOJINYECTBEHHBIX

TAHHBIX, 1 OCOOCHHO IpocTermme 13 HuX ( X - 1 R-KapTbl), — 3TO KIACCUYECKNE KOHTPOJIBHbBIC KapPTHhI,

IIPUMEHSIEMBIE JUIST VIIPABICHUS IIPOLIECCAMMU.

KOHTpOJIBHBIE KaPThI WIS KOJIMYECTBEHHBIX JAHHBIX UMEIOT CICAVIOIINE IIPENMYILECTBA:

a) OOJIBIIMHCTBO IIPOLECCOB M MX IIPOAYKIINA HA BBIXOAE MMEIOT XapaKTEPUCTUKM, KOTOPBIE MOTYT
OBITH M3MEPEHDBI, TAK YTO IIPUMEHNMOCTD TAKMX KApT IHOTCHIIMOHAJIBHO IINPOKA;

0) N3MEPEHHOE 3HAYCHUE COAEPKUT 00IbIIe NHPOPMALINH, YEM IIPOCTOE YIBEPXKICHUE «1a — HET»;

B) XapaKTEPUCTUKM IIPOLECCA MOTYT OBITh IIPOAHAIIN3UPOBAHBI O€30THOCHUTEILHO YCTAHOBIIEHHBIX TPE-
boBaHuit. KapTel 3al1yCKalOTCS BMECTE € IIPOLIECCOM U JAK0T HE3aBUCUMYIO KAPTUHY TOTO, HA YTO IPOLIECT
crroco0eH. Ilocie 3Toro xapakreprucTUKY IIpolecca MOXHO CPABHUBATDL WM HET C YCTAHOBJIEHHBIMU TPeOOBa-
HUSIMU

) XOTS IIOJYUYECHUE KOJINUECTBEHHBIX JAHHBIX JOPOXE, YEM aIbTEPHATUBHBIX, OOBEMBI IIOATPYIIIT IS
KOJMUECTBEHHbBIX JAHHBIX ITOYTU BCETA TOPa310 MEHBILE 1 IIPY 3TOM HAMHOTO 3(PPeKTUBHEE. DTO IIO3BOJISIET
B HEKOTOPBIX CIAVYASX CHU3UTH ODIIYIO CTOMMOCTDh KOHTPOJISA I YMEHBIITL BPEMEHHOM pa3pbiB MEXAY IIPON3-
BOACTBOM IIPOAYKINY 1 KOPPEKTUPYIOIMM BO3ICUCTBIEM..

JIIT KOHTPOJIbHBIX KapT, WCHOJIB3YIOIINX KOJINUYECTBEHHBIE JaHHBIC, IIPEAIIOIaracTcad HOPMAJIbHOE
(TayCcCOBO) pacIIpeaciieHre I Bapyuali BHYTPHY BEIOOPOK, IIPUIEM OTKIIOHEHWS OT 3TOTO IIPEAITIOIOXKCHU S
BIUAIOT Ha 3P PeKTUBHOCTD KapT. Koa(dpprunmeHTHI U1 BBIMUCIEHUS KOHTPOJIbHBIX I'PAHULL BEIBEAECHBI IIPH
YCIIOBUY HOPMAIBHOCTH. [10CKOIIBKY KOHTPOJIBHBIE TPAHULBI NCIIOJIB3YIOTCS TOJIBKO KAaK SMIIMPUUECKIE KPH-
TEPUU IIPU IIPUHITUH PELICHUN, IIEJIECO00pa3HO IPeHEeOpeTraTh MAJIBIMUA OTKIIOHEHUSIMY OT HOPMAJIbHOCTM.
biraropapss meHTPAIBHON IIPEeAEeIBHON TEOPEME BRIOOPOUHBIE CPEIHNE NMEIOT paCIIpeAcAcHIE, IIPUOIIIKAIO-
Ieecs K HOPpMAJIbHOMY € POCTOM 00beMa BBIOOPKU, JaxXe KOTAa OTHACIbHBIC HAOIIOJCHMS HE ITOAUNHIIOTCS

HOPMAJIBHOMY 3aKOHY. JTO OOOCHOBBIBACT BO3MOXHOCTD IIPEAIIOIOKEHNS O HOPMAJIBHOCTH IJIST X -KapT JaXe
1P 00beMAaxX BHIOOPOK, CTOJIb MAJIBIX KAK 4 MJIN 5 €AVMHUIL, B3ATBIX I IIPOBEACHUA KOHTPOJI. ECIIN NCIIOIb-
3VIOT OTACJIbHBIEC HADHIIOACHW NI U3YVICHUI BO3MOXHOCTEN IIpOLiecca, UCTUHHOE PACIIPEACIICHNUE BAXKHO.
PexoMeHAyeTCs IIEPUOINUIECKY IIEPEIIPOBEPSITDH BLIIIOJIHEHNE TAKUX IIPECAIIOIOKEHN, YTOOBI YOS IUTHCA, YTO
MCIIOJIb3YEMBbIE JAHHBIE IIPUHAMIIEXAT OOHON COBOKYITHOCTU. PaciipenesieH1s pa3sMaxoB U CTAHAAPTHBIX OTKIIO-
HEHUU OTIIMYAKTCA OT HOPMAJIBHOTO, XOTS IIPEAIIOIOKEHNE HOPMAJIbHOCTA MCIOJIb30BAJIOCH IIPU OLIEHKE
KO3 PUILINEHTOB TSI BBIMUCIIEHW S KOHTPOJIBHBIX TpaHUIL. Takue rpaHULIbl, KaK IIPAaBUIIO, IIPUEMIIEMBI IS

IIPOLEAYD IIPUHATHS SMIINPUUICCKIX PEILICHUN.

51 Kaptm c¢cpeaxHux (X) m pazMaxoB (R) U1 BBLHIOOPOUYHBIX CTaH-
TAPTHBX OTKIOHEHUHU (5)

KapTol 11t KOJIMIECTBEHHBIX JAHHBIX OTPAXAIOT COCTOSHME IIpoliecca Yepe3 pa3opoc (M3MEHUYNBOCTD OT
CAVMHALBI K SAMHWIIE) 1 Yepe3 pacIIONOXeHME LIEHTpa (cpepHee 1poiiecca). [1o3ToMy KOHTPpOIBHBIE KAPTHI IS
KOJIMYECTBECHHBIX JAHHBIX IIOYTH BCETOA IIPUMEHSIIOT 1 AHAJIM3UPYIOT IIapaMH — OJHA KapTa IS PacIIOIOKeE-

HIS 1 OHA — JUTI pa36bpoca. Hamborree 4acTo UConb3yioT mapy X - 1 R-xapry. B ta6mmrax 1 1 2 IprBeIeHb!
(bopMYJIBI KOHTPOJIBHBIX IpaHUL ¥ KO3 PUITMEHTHI IJI9 COOTBETCTBYIOIIMX KapT.
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Taonuma 1 — Popmyisl KOHTPOJIBHEIX I'paHUll 1 KapT Hlyxapra ¢ UCIIONIB30BaHNEM KOJIMYCCTBCHHBIX JaHHBIX

CTEIHI[&DTHBIG JHAYCHMSY HC 3dddHbI CTEIH,I[E’LDTHBIG JHAYCHHWA 3d1d4HDbI
CraTuctuka
HerrpanbHas UCL u LCL HenrpambHas UCL u LCL
JIMHHUSA JIMHHUSA
X X X A R wm X £A4, 5 Ay 1 4 = Ao,
R R D3§j D4f_3 R, W d2(50 D, o,, D,o,
s s B.s, Bs S, W €, 6, B;0,, b0,

[IpuMedanue — 3a1aHbl CTAHIAPTHEBIC 3HAUYCHUI X U U, R , 5, WK G,,.

Tadonuna 2— Ko>@pdpunumeHTs! U1 BBIYUCICHUS JIMHUM KOHTPOJIBHBIX KapT

neno Kos®duinmeHTs 119 BRIMUCICHUI KOHTPOJIBHBIX I'PAHMII KOS OUITHCHTI AL BRIME
HE?JGJI}O,I[E:— JCHUA 1ICHTPAJILHON JIMHUU
HUN B I1O/-
TPYIIIIC 7 A A, A, B, B, B. B D, D, D, D, C, 1/C, d, 1/d,

2 2,121 | 1,880 | 2,659 | 0,000 | 3,267 | 0,000 | 2,606 | 0,000 | 3,686 | 0,000 | 3,267 |0,7979| 1,2533 | 1,128 | 0,8865

3 1,732 11,023 | 1,954 | 0,000 | 2,568 | 0,000 | 2,276 | 0,000 | 4,358 | 0,000 | 2,574 10,8886 | 1,1284 | 1,693 | 0,5907

4 1,500 10,729 | 1,628 | 0,000 | 2,266 | 0,000 | 2,088 | 0,000 | 4,696 | 0,000 | 2,282 (0,9213 | 1,0854 | 2,059 | 0,4857

S 1,342 10,577 | 1,427 | 0,000 | 2,089 | 0,000 | 1,964 | 0,000 | 4,918 | 0,000 | 2,114 |0,9400| 1,0638 | 2,326 | 0,4299

6 1,225 10,483 | 1,287 | 0,030 | 1,970 | 0,029 | 1,874 | 0,000 | 5,078 | 0,000 | 2,004 |0,9515| 1,0510| 2,534 | 0,3946

7 1,134 10,419 | 1,182 | 0,118 | 1,882 | 0,113 | 1,806 | 0,204 | 5,204 | 0,076 | 1,924 | 0,9594 | 1,0423 | 2,704 | 0,3698

8 1,061 10,373 | 1,099 | 0,185 | 1,815 | 0,179 | 1,751 | 0,388 | 5,306 | 0,136 | 1,864 |0,9650| 1,0363 | 2,847 | 0,3512

9 1,000 10,337 | 1,032 | 0,239 | 1,761 | 0,232 | 1,707 | 0,547 | 5,393 | 0,184 | 1,816 |0,9693 | 1,0317 | 2,970 | 0,3367

10 0,949 10,308 [ 0,975 | 0,284 | 1,716 | 0,276 | 1,669 | 0,687 | 5,469 | 0,223 | 1,777 [0,9727 | 1,0281 | 3,078 | 0,3249

11 0,905 (0,285 10,927 | 0,321 | 1,679 | 0,313 | 1,637 | 0,811 | 5,535 | 0,256 | 1,744 10,9754 | 1,0252| 3,173 | 0,3152

12 0,866 | 0,266 | 0,886 | 0,354 | 1,646 | 0,346 | 1,610 | 0,922 5,594 | 0,283 | 1,717 [0,9776 | 1,0229 | 3,258 | 0,3069

13 0,832 10,249 10,850 | 0,382 | 1,618 | 0,374 | 1,585 | 1,025 5,647 | 0,307 | 1,693 |0,9794| 1,0210 | 3,336 | 0,2998

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 | 1,0194 | 3,407 | 0,2935

15 0,775 10,223 10,789 | 0,428 | 1,572 | 0,421 | 1,544 | 1,203 | 5,741 | 0,347 | 1,653 |0,9823| 1,0180 | 3,472 | 0,2880

16 0,750 (0,212 10,763 | 0,448 | 1,552 10,440 | 1,526 | 1,282 | 5,782 | 0,363 | 1,637 |0,9835| 1,0168 | 3,532 [ 0,2831

17 0,728 {0,203 10,739 | 0,466 | 1,534 | 0,458 | 1,511 | 1,356 | 5,820 | 0,378 | 1,622 | 0,9845| 1,0157 | 3,588 | 0,2784

18 0,707 10,194 | 0,718 | 0,482 | 1,518 | 0,475 | 1,496 | 1,424 | 5,856 | 0,391 | 1,608 [0,9854 | 1,0148 | 3,640 | 0,2747

19 0,688 [ 0,187 | 0,698 | 0,497 | 1,503 | 0,490 | 1,483 | 1,487 | 5,891 | 0,403 | 1,597 10,9862 | 1,0140 | 3,689 [ 0,2711

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 | 1,0133 | 3,735 | 0,2677

21 0,655 (0,173 10,663 | 0,523 | 1,477 | 0,516 | 1,459 | 1,605 | 5,951 | 0,425 | 1,575 |0,9876| 1,0126 | 3,778 | 0,2647

22 0,640 10,167 | 0,647 | 0,534 | 1,466 | 0,528 | 1,448 | 1,659 | 5,979 0,434 | 1,566 [0,9882|1,0119| 3,819 [ 0,2618

23 0,626 {0,162 | 0,633 | 0,545 | 1,455 0,539 | 1,438 | 1,710 | 6,006 | 0,443 | 1,557 |0,9887 | 1,0114 | 3,858 |0,2592

24 0,612 10,157 | 0,619 | 0,555 | 1,445 10,549 | 1,429 | 1,759 6,031 0,451 | 1,548 {0,9892| 1,0109| 3,895 | 0,2567

23 0,600 {0,153 | 0,606 | 0,565 | 1,434 | 0,559 | 1,420 | 1,806 | 6,056 | 0,459 | 1,541 | 0,9896 | 1,0105 | 3,931 | 0,2544
[Ipumeuganune — HUcrounuk ASTM, Philadelphia, PA, USA.
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5 KOHTpPpOJIBHBE KapThl MWHAUWUBUAYAJIBHBX 3HadYeHUN (X)

B HEKOTOPBIX CUTYAIMSX LI VIIPABICHUA IIPOLeCCaMI HEBO3MOXHO JIM00 HEIPAKTUYHO UMETD IEIIO C
PALIMOHAJIBHBIMU TIOATPYHIIAMU. BpeMd I CTOMMOCTD, TPEOYEMBIE I U3MEPEHM IIPY OAMHOYHOM HAOITIO-
JNEHWN, CTOJIb BEJIWKU, YTO IIPOBEACHUE ITOBTOPHBIX HAOIIOACHUU AAaXe HE PacCMaTPUBAIOT. BTO OOBIMHO
IIPOVICXOJNT, KOTNA U3MEPEHUS AOPOrOCTOAIINE (HAIIPUMED IIPY Pa3pyLIAOIIEM KOHTPOJIE) WIN BBIXO IIPO-
JNYKIINHY BCE BPEMS OTHOCUTEIILHO OTHOPOACH. B ApyTrnx cuTyannsx HEJIb3S IIOJIYIUTh 00JIe€ OQHOIO 3HAYCHUS,
HAIIPUMED IIOKA3aHUE IIPpUOOopa WIN 3HAYCHUE XapaKTECPUCTUKI ITAPTUN MCXOAHBIX MAaTEPUAIIOB, II0O3TOMY
IIPUXOAUTCS VIIPABJIATH IIPOLIECCOM HA OCHOBE MHINBUAYAIbLHBIX 3HAYCHU.

[1pu ncrronp30BaHNM KAapT MHANBUAYAJIBHBIX 3HAYCHUU PALIMOHAIILHBIC ITOATPYIIILI I O0ECIICUCHU S
OLICHKM M3MEHYNBOCTU BHYTPHU IIAPTUN HE IIPUMEHAIOT U KOHTPOJIBbHBIE TPAHUIBI PACCUYUTHIBAIOT HA OCHOBE
MEPDBI BAPHUALINY, TIOJIYIYCHHOM IO CKOJIB3AIIMM pazMaxaM OObIYHO ABYX HAOIIOACHUIN. CKOJIB3AIINN pa3Max —
3TO a0COJIIOTHOE 3HAUYCHUE PA3HOCT NU3MEPEHUI B ITOCICA0BATE/ILHBIX 11apax, T. €. PA3HOCTD IIEPBOr'O Y BTOPO-
O U3MEPEHWU, 3aTEM BTOPOTO U TPETHETO U T. A. Ha 0CHOBE CKOJIB3AIIMX Pa3Max0OB BBIUMCIISIOT CPEOIHNN

CKOJIB3ALLMIA pa3Max R , KOTOPLII UCTIONL3VIOT I TIOCTPOEHUA KOHTPOJILHBIX KapT. TakxKe 110 BCEM JAHHBIM

BBIUMCIISIOT 00I1Iee cpemaree X . B Tabmume 3 mpuBeneHs! (hopmys

NMHINBUAYAJIbHDBIX 3HAYCHU.

Tadonuna 3 — PopMyiIbl KOHTPOJIBHBIX I'PAHUIL JUI KapT UHANBUL

[ pacyeTa KOHTPO)

YAJIbHbBIX 3HAYC HUU

HBIX T'PAHWILI IS KapT

CT&H,I[&DTHBI@ SHAYCHHSA HC 3a/1dHDbI CT&HI[&DTHBIG JHAYCHHUA 3d/1dHDbI
CTaTHUCTHKA
LlenTpansHas UCL u LCL LlenTpanbHast UCL u LCL
JIMMHHUA JIMHHWSA
MuanuBuaAyaipHOE — —
| ) X nin X T30
3HaucHuE X X X T E R 0 2 0 0
CKOJIB3ANINNT R R R

pasMax R D4 j D3 RO R dz O Dz Of » Dl Oy

[ IlpuMmegyanuda
1 3agaHbl cTaHAAPTHRIC 3HAUCHUI X 1 K WM U 1 G,,.

2 R 0003HA4YaeT CPeAHEE CKOIB3LIICTO pa3Maxa 13 JABYX HaOIAcHUN (71 = 2).

3 3navenus1 Koapounmenros d,, D , D,, D ., D, nu xocBeHHO E, = 3/d, MOXHO IOIYyYUTH U3 TAOIMIIBI 2
pu n = 2.

[1pyr ucI1oab30BaHNM KapT MHAVBUAYAJIBHBIX 3HAYCHUI HEOOXOAMMO YUUTBIBATD CIICAYIOIIEE:
a) KapThl WHANBUAYAJILHBIX 3HAUYCHUU HE CTOJIb YYBCTBUTEIBLHBI K M3MEHEHUIM IIPOIIECCa, Kak

X - 1 R-KapThl;
0) IIpy MHTEPIIPETAINY KapT MHANBUAYAJIBHBIX 3HAYCHUN CIEAYET IIPOABIIATL OCTOPOXHOCTD, €CJIN
PACIIPEACIICHIE IIPOLIECCa HE ABIIACTCI HOPMAILHBIM

B) KapTbl THANBUAYAJIBHDBIX 3HAYEHUN HE OLIEHUBAIOT ITOBTOPACMOCTD IIPpOLHECCA OT U3AC/INA K U3IEC-

JINKO, U II0O3TOMY B HEKOTOPBIX CIIVUALX JIVUILIE UCIIOIB30BATh OOBIYHbBIE X - 1 R-KapThl ¢ MAJILIMU O0ObeMaAMU

BLIOOPOUYHBIX IIOATPYIII (OT 2 10 4), JaKe €CJIN 3TO IIPUBEACT K YBEIMICHNIO MHTEPBAIA MEKIY IIOATPYIIIIA-
M.

503 KoHTpoanbHBE XKapToh Meaguman (Me)

Kaprtbel MenmaH — ajibrepHaTBa X - 1 R-KapTaMm JUT VIIPABJICHUA IIPOLECCOM C U3MEPSIEMbBIMU JJAHHBI -
M. OHM 00€CIIEUMBAIOT AHAJIOTUYHDBIE BBIBOALI M UMEIOT OIIPEACIICHHDBIC IIPEUMYILECTBA. T akye KapTol IIPOCTLI
B IPUMEHECHWU U HE TPEOYIOT OOJBIINX BBIYUCICHUN. BTO MOXET ODJICIYUTh X BHEAPCHUE B IIPOU3BOIACTBO.
[lockoJIbKy Ha KapThbl HAHOCAT 3HAUYCHUA MEANAH HAPALY ¢ MHAMBUAVAJIBHBIMU 3HAYCHUSIMY, KapTa MeIaH
JaceT pa3dpoc pe3yiIbTaToB IIpolecca U IIOAPOOHYIO KAPTUHY BapHAallii.

KOHTpOJIBHBIE TPAHULIBI I KAPT MEAMAH BbIYUCIAIOT ABYMS CIIOCOOAMU: IIOCPEACTBOM pacdyeTa MeaaH
OT MEJIMAaH IIOATPVYIII 1 MEAVAH Pa3MaxoB WM pacueTa CpeaHNX OT MeAMAaH IIOATPYIIIL U CPEAHNX PA3MAXOB.
[TocnemHnit cmoco6 apolre 1 ynooHee (3.3.1 1 5.3.2).
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5.3.1 Kapma meduaw

lleHTpasibHad JIMHUY paBHA Me (CpeaHeEMY OT MeAWAaH IIOATPYIII),
UCL,, = Me + AR,
LCL, = Me — 4,R.

Kaprty MenmaH cTpoST TAKM Xe 00pa3oM, Kak 1 X - 1 R-xkaptsl (5.1). KoadhdurmenT A, IpUBEIEH B
Tadsmie 4.

Tabimna 4 — 3HadyeHus kosddunueHra A,

n 2 3 4 J 6 7 3 9 10

A 188 | 1,19 | 080 | 069 | 0,55 | 051 | 043 | 041 | 036

CiieIyeT OTMETUTD, UTO KapTa MEIMAH ¢ rpaHuLlaMU 36 00oJIee MEIJICHHO PearupyeT Ha BBIXO/ IIpoLiecca

13 COCTOAHUA CTATUCTUYECKON YIIPABISIEMOCTH, yeM X -Kapra.
3.3.2 Kapma pasmaxoe

[leHTpatbHAs TMHUS paBHA R (CpeIHeMY pa3MaxoB R IS BceX TIOATPYIII),
UCL, = D,R,
LCL, = D R .

SHAYCHUS HOCTOAHHBIX D, 1 D, IIpUBEACHBI B TAOIMILIE 2.

6 MeTon ynpasjieHMSI 1 UHTEpHperanyvsi KOHTPOJbHBIX KapPT LI KOJHAYECTBEHHBIX
JTAHHbIX

CucreMa kapt llyxapra ortmpaercst Ha CIeAVIOIIEE YCIIOBUE: €CJIM M3MEHYNBOCTD IIPOLIECCa OT €AMHUILIBI
K eIMHULE W CPEOHEE IIPOLECCa OCTAXOTCA ITOCTOSHHBIMY Ha JAHHBIX YPOBHAIX (OLIEHEHHBIE, COOTBETCTBEHHO,

no R m X)), To pasMaxul R 1 cpegHue X OTHEIBHBIX HOATPYIIT OYAYT MEHITHCA TOJIBKO CIYYANHBIM
00pa30M U PEAKO BBIXOAUTD 34 KOHTPOJIBHBIC TPAHUIIBL. He nommyckaroTesa 0UeBUAHBIC TPEHAbBI I CTPYKTYPHI
JTAHHBIX, KPOME BO3HUKAKOIINX CIIVIATHO ¢ HEKOTOPOU JOJIEV BEPOATHOCT.

X -KapTa [IOKAa3bIBAET, TIIE HAXOMUTCS CPEAHEE IIpolecca M KAKOBA €ro CTabMIIBHOCTh. Ta Xe Kapra
BBIABJISIET HEXKEIIATCIILHBIC BapyvallUy MEXAY IIOATPYIIIIAMM M BapyallUy OTHOCUTEIIBHO WMX CPEIHETO.
R-xapra BBIABIIET JTIOOVI0 HEXEIATSJAbHVIO BApUALIMIO BHYTPU IIOATPYIIIL U CIYXKUT MHAUKATOPOM
M3MEHUYNBOCTHY UCCIIEAYEMOTO IIPOLIECCa. BTO Mepa COCTOSTEIIbBHOCTY U OMHOPOIHOCTH 1Iporecca. Ecim R-kapra
[I0KA3bIBACT, YTO BapHally BHYTPU IOATPYIII HE U3MEHAKOTCA, TO STO 3HAUUT, YTO IIPOLIECC OCTACTCH B
CTATUCTUYECCKU VIIPABIIEMOM COCTOIHUN. 1 aKoe IIPOUCXOANT TOJIBKO B TOM CJIy4yac, €CJIM BCE BBIOOPKU 00pa-
OaThIBAIMCH OAMHAKOBO. Eciim R-KapTa I1oKas3bIBAET, YTO IIPOLECC BBIIIEII U3 YIIPABIISIEMOTO COCTOSTHUS NI
VPOBEHDb Ha R-KapTe BO3PACTACT, TO 3TO MOXKET O3HAYATh, UYTO JIMUOO OTACIBbHLBIC ITIOATPYIIIILI IIOABEPIJINCH
pasHoO! 00paboTKe, JIM0O B IIPOLIECCE AEHMCTBYET HECKOJIBKO PA3IMYHBIX CUCTEM IIPUYMHHO-CIEACTBEHHDBIX

CBI3€E.

Ha X -xapTbel TakKe MOTYT IIOBIUATH YCIIOBHS, IIPY KOTOPBIX IIPOLECC BBIIIET U3 COCTOSHUS CTATHC-

TUYECKOU YIIPABIIIEMOCTH 110 R-KapTe. BO3MOXHOCTD MHTEPIIPETUPOBATDh Pa3Maxy WIN CPEIHNE ITOATPYIIII

3aBUCUT OT OLIEHKU U3MEHUYNBOCTHY OT SIUHULIBL K SAMHULIE, IIOATOMY R-KapTy HEOOXOINMO aHAIN3UPOBATD
riepBoid. [Iponenypa yipasinenus nupusegeda B 6.1—6.7.

6.1 CobuparoT 1 aHATM3UPYIOT JaHHbBIE, BEIUUCIISIOT CPpegHNE U Pa3Maxu.

6.2 Crposar R-xapry. CoIIocTaBigioT HAHECEHHBIE TOYKM Pa3MaxOB ¢ KOHTPOJILHBIMM I'paHUIIAMUA,
BBIACIISIIOT TOUKW BHE I'PAHUI], HEOOBIUHBIE CTPYKTYPBHI WM TPEHALL /I KaXXaoro CUrHajla O HaJIU4YNU
HECJIYYaHOM IIPUYMHBI B 3HAYCHUIX pa3Maxa IIPOBOIAT aHAJIN3 Olepallli IIpoLecca, YTo0bl OIIPEACIUTD
IprunHY. 1IpoBOOST KOPPEKTUPYIOIME ACUCTBUSA U ACUCTBUA 110 IIPEOOTBPAILCHUIO IIOBTOPEHUS JAHHOM
[IPUYUHDL.
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6.3. UcximouaioT Bce IOATPYIIIILI, HAa KOTOPEIE IIOB/IMSIIA HECIyYaliHa [IPUYMHA, 3aTEM II€PECUNUTRIBAIOT

1 HAHOCYT Ha KapTy HOBLIE CPeAHUN pasMax K U KOHTPOJIBLHBIE I'paHUIIbl. HeodXoamMo ToayuIuTsh ITOATBEPXK -
JICHUE TOTO, YTO BCE TOUKM PAa3MaxoOB IIPY CPABHECHUY C HOBBIMU I'PAHULIAMY VKA3bIBAKOT HA CTATUCTUYECCKYIO
VIIpaBISIEMOCTD. ECi TpedyeTcst, ITIOBTOPSIIOT IIOCIICA0BATEIbHOCTD JEVCTBUU «MACHTU(PUKALINSL — KOPPEKTU-
POBKA — IIEPECUET».

6.4. Ecim HexoTOpBIE TOATPYIIILI UCKITIOUYEHBI N3 R-KapThl M3-3a BBLIIBJIEHHBIX OCOOBIX IPUYMH, WX

HAO0 UCKIIOUNUTD 1 U3 X -KapThl. llepecMoTpeHHBIE 3HAYeHUS R W X HAIO MCIIOJIb30BaTh IJIA IIepecueTa

IIPOOHBIX KOHTPOJIBHBIX TPAHMULL VTS CPETHNX X T A, R .

I IpuMedanne— HMckrodyeHre MOATPYII, IPEACTABILIOIINX IIPUUYNHY BbIXOAA IIpolecca U3 COCTOSHUS
CTATUCTUYCCKON VIIPABILIEMOCTU, 3TO HE «UCKIIUYCHUE IUIOXMX JaHHBIX». CKOpee, 34eCh UCKIIIYATCI TOYKHM, HAa
KOTOPBIC IIOBIWSIM M3BCCTHBIC HECIYYAaWHBIC IIPUYUHBI, 1 MBI IIOJIYYacM JIVUIIVIO OILICHKY OCHOBHOTO YPOBHS H3-
MCHUYNBOCTH M3-3a CIYYAUHBIX IIPUYNH. DTO AacT HANOOJee IOAXOMAINYI0 OCHOBY IS KOHTPOJIBHBIX I'PAHULL, IIPUME-
HCHUE KOTOPBIX IIO3BOJILCT Hanooee 3M@PEKTUBHLBIM 00pasoM OOHAPVKUBATL OVIAVIIIUEC IIPOSBICHUS HECIVUalHBIX

[IPUYH BapUalln.

6.5. Korma pasMaxu HaxoIsaTcsl B CTATUCTAYECKY YIIPABISIEMOM COCTOSHUU, pa3Opoc 1Ipoliecca (OTKIO-
HEHWS BHYTPH IIOATPYII) CUATAETCS CTAOMIBHBIM. B 3TOM CiIygae MOXHO IIPOAHAIM3NPOBATh CPEAHNE, YTOOBI

VBUIETDH, MEHSIETCS JIV CO BpEMEHEM cpellHee IIOJIOXKEHME IIpoliecca.

6.6. Terrepn cTpoIT X -KapTy U CPAaBHUBAIOT TOYKM C KOHTPOJIBbHBIMU I'paHUIaMU. BEIIE/SIIOT TOUKY BHE
IPaHUL], HEOOBIYHBIE CTPYKTYPHI TOUEK WIM TPEHABI. ] akkKe Kak 1 1 R-KapThl HEOOXOINMO aHAJIN3UPOBATD
JII000€ N3 COCTOSAHUN CTATUCTUYECCKON HEVIIPABIIEMOCTU U IIPOBOAUTH KOPPEKTUPVIOILME N IIPEBCHTUBHDBIC
Mepbl. Hago MCKIIIOYUTH TOYKHM, KOTOPBIE XapaKTEPU3VIOT 3TO COCTOSHUE U JJIM KOTOPBIX ObUIM HAMACHDI
HECIYYaHBIC IIDITYNHEL.

[TOBTOPHO BBIMMCIISAIOT M HAHOCAT HA TpadrK HOBOE cpenHee mpouecca ( X ) U KOHTPOIbHBIE TPAHULIBL.
[IpoBepsroT, YTOOBI, IO CPABHEHMWIO ¢ HOBBIMU I'PAHMLIAMU, BCE TOUKU JEMOHCTPUPOBAIIN CTATUCTUYECKN
VIIPABISIEMOE COCTOSHHIE, IIPY HEOOXOAUMOCTHA BO30OOHOBIISS ITOCIIEA0OBATEIbHBIE ACUCTBUS. «MICHTU(PUKALINA
— KOPPEKTUPOBKA — IIEPECUET».

6.7. Ecim ncxonHble JaHHbBIE AT VCTAHOBIEHWS STAIOHHBIX 3HAYEHN KOHTPOJIBHBIX TPAaHMI] pacirojara-
I0TCS YCTOMUYMBO BHYTPU IIPOOHBIX IIPENEIOB, PACIIUPIIOT TPAHULBI, YTOOBI OXBATUTH OyAyIIME HAHHBIE,
NcnmomHuTem (omepaTop Wink (1) MacTeP) JOJDKHBI IIOJIb30BATHCA STUMU IPAHULIAMUA U1 ITOCHEAYIOIIETO
VIIpaBJICHUS IPOLIECCOM, PearupoBaTh HA CUTHAJIBL O BBIXOAE IIPOLIECCa U3 VIIPABISIEMOIO COCTOSHUS Ha

0001 13 X 1 R KapT U BBIIOJIHATH HAAJIEXKAINE NEACTBUAL.

7 IIpoBepka CTPYKTYP HA 0CcOOble MPUYHHDI

Jist mHTeprperanun  xopa unponecca 1o kKapram llyxapra cymecrByer Habop U3 BOCHMU
JNOIIOJTHUTEIBHBIX KPUTEPUEB, KOTOPBIM CXEMAaTUUYECKM IIOKa3aH Ha pUcyHkKe 2 |3, 4].

UCL
A
B
=

B

A A
¢, -—/——m—m/mm = - lc, --——1mmm—m—1m—-mmmmm—— - oo
KPUTEPUU 1 — OnHa TOUKA BHE 30HBI A KPUTEPUU 2 — JIeBATh TOUYCK ITOAPSIL

B 30H¢ CWIN IO OJHY CTOPOHY OT
[ICHTPAJIBHOUN JINHAU
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UCL UCL
A A
B
— C _
X X
C
B B
A A
lc.---——————— o t-r———"-7"-H"—n———

KPUTEPUU 3 — IllecTs BO3pacCTaIIIX KPUTEPUU 4 — YereipHaaiate II0OIIC-

TN YOBIBAIOIIMX TOYCK ITOAPSI PEMCHHO BO3pacTalONMX N YOBI-
BAIOIIMX TOYCK

KPUTEPUHN 5 — /IBe U3 Tpex IIOCICHO- KPUTEPUMN 6 — YeThIpe U3 IIATH IIOC-
BaTeJIbHBIX TOYEK B 30HE A WIH JICIOBATEJIBHBIX TOUYEK B 30HE B WK

BHC CC BHC CC

X X
c c [\
B B
A A
IcLt-—m————————-m-—-—-—-E -—-—-,—FE,-—F-,E,FE,FE,FE,—E,—-,—,—-—_- . — ICLLY-—————————— el

KPUTEPUU 7 — IarHanmars IHOCIE- KPUTEPUU 8 — BoceMb IIOCIEIOBA-

HOBATCJIIBbHbBIX TOUCK B 30HC C
BbBIIIC M HHMNXC L[@HT[)EUIBHOfI JIN -
HNWN

TCJIBHBIX TOUCK II0 O0CUM CTOPO-
HaM IEHTPAJIbHOW JIMHUU U HU
onHOoU B 30He C

Pucynok 2 — Kpurepun Ut ocoObIX IIpUYMH

BDTOT HA0OP KPUTEPUEB MOXHO IIPUHAITD 34 OCHOBY, HO ITOJIB30BAaTEIM JO/DKHBL OOpalllaTh BHUMAHWE HA
JII00Y1I0 HEOOBIYHYIO CTPYKTYPY TOUEK, KOTOpAad MOXKET YKA3bIBATH HA IIPOSIBICHUE OCOOBIX (HECIYIAUHBIX)
mpyrarH. [1osToMy 3TN KpUTeprn CeayeT paccMaTpyUBaTh TOJIBKO KaK IIPUMEPBI CUTYallA, KOTHA MOKET ObITH
YCTAHOBJICHO IIPOSABICHUE HECIIYIAMHBIX IIpMunH. 1logaBiieHre 1100010 13 CIy4YaeB, OIIMCAHHBIX B STUX KPUTE-

10
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PUAX, — YKA3aHUE Ha IIPUCYTCTBUE OCOOBIX IIPUYNH, KOTOPBIE JO/DKHBI OBITH IIPOAHAIN3UIPOBAHBL I CKOPPEK-
TUPOBAHBL.

BepxHgass ¥ HWXHIA KOHTPOJBbHBIE TI'PAHULIBI YCTAHOBJICHBI HA PACCTOSAHUU 3G HAA U II0J,
LIEHTPAJIbHOU JauHUEeU. I IIpUMEHEHUS HSTUX KPUTEPUEB KOHTPOJIbHAA Kapra IOCIUTCAd Ha LIECTh
PaBHBIX 30H IIUPUHON G. BOTU 30HBI obOo3HauarwtTcsa A, B, C, C, B, A, 1ipynueM 30HBI C pacIIOJIOXeHBbL

CUMMEPUYHO LEHTPAJIbHOU JIMHUW. JlaHHBIE KpUTEpUU IIPUMEHHMBI K X -KapraM M X-KapTaM WHOVBU-

IVaJIbHBIX 3HaUeHU. lIpeniromaracTcss HOpMaJIbHOE PACIIPEACIIEHUE COOTBETCTBEHHO X U MHAWBUAYAJILHBIX
SHAYCHU.

8 YnpasieHue nponeccoM U BO3MOXKHOCTH NMPOLIECCA

HasnaueHure cHCTeMBI VIIPABICHUS IIPOLECCOM COCTOUT B IIOJIYUEHUM CTATUCTHYECKOTO CHUTHAJIA
0O HaIMYAM OCOOBIX (HECHyJalHbIX) NIpWYMH Bapmanuii. CHUCTEMATUYECKOE YCTPAHCHME OCOOBIX
[IPUYVH W30BITOYHON W3MEHYMBOCTU IIPUBOIUT IIPOLECC B COCTOSHUE CTATUCTUUYECCKOM VIIPABIIAC-
MOCTH. Ecam 1mporecc HaXOOUTCS B CTATUCTUYECKU VIIPABISIEMOM COCTOSIHUM, KAUECTBO HPOAYKIMN
IIPEACKA3YEMO, W IIPOLIECC IIPUTOAECH I VIOBICTBOPEHUS TPeOOBAHMUN, YCTAHOBICHHBIX B HOPMATUBHBIX
TTOKYMEHTAX.

Bo3MOXHOCTH IIpolecca OIPEOCISAIOTCA IIOJHOM W3MEHUYMBOCTBIO (pa3dpocoM IIpoliecca),
OOYCJIOBJIECHHON OOBIMMHBIMM IIPUYMHAMU, T. €. MUHUMAJIBHOM M3MEHUYMBOCTBK), KOTOpPAd OCTAcTCs
[I0OCJIE YCTPAHCHUS BCEX HECIIYYAMHBIX IIPUYMH. BO3MOXHOCTH IIpolecca HIPEACTaBIIOT IIOKA3ATEIN
CaMOTO IIpOILlECCAa B CTATUCTUYECKM VIPABIIEMOM cocTossHUM. llponecc cHavasa IpUBOOSIT B TAKOE
COCTOSIHME, a 3aTeM OIPEACISIIOT €0 BO3MOXHOCTH. lTakuM 00pa3oM, OIIPEACIICHUE BO3MOXHOCTEH

porecca HAUYMHAETCS ITIOCIe TOTO, KAaK 3aJauyyd VIOpaBlIeHWS 1o X - M R-Kapram pelieHsl, T. €.
OCOOBIE IIPUYUHBI BBIABJIEHBI, IIPOAHAIIN3NPOBAHBI, CKOPPEKTUPOBAHDBL 1 X IIOBTOPEHUE IIPEAOTBPAILICHO.
Texyime KOHTPOILHBIE KAPTHI JO/DKHBI JEMOHCTPUPOBATL COXPAHEHME IIPOLIECCA B CTATUCTIUECKN YIIPABIIAE -
MOM COCTOSIHUU, 110 KpalHeU Mepe, 11 25 moarpyiil. Jdanee pa3zdopoc JAaHHBIX HA BBIXOIE IIPOIIECCa CPABHU -
BacTCA C TEXHUUYECCKUMU TPeOOBAHUAMU I IIOATBEPXKICHUI TOTO, UYTO 5TU TpebOOBAHUA MOTIYT OLITDH
VBEPEHHO BBITIOJIHEHDL.

B o0meM ciaydgae BO3MOXHOCTM TIPOLECCA OIPEHEIIIOT WHAECKCOM BO3MOXHOCTEN IIpolecca
PCI (C) :

IIOIIYCK UTL - LTL

PCI — .
pa3dpoc I1polecca 60

rae UTL — BepxHee 1IpeaesibHO AOIIYCTUMOE 3HAYCHUE KOHTPOJIUPYEMOTIO IIapaMeTpa;
LTL — HmxXHee HpeleabHO JOIIYCTUMOE 3HAYCHE KOHTPOJINPYEMOIO IIapaMeTpa;

A

G — OIEHUWBAIOT II0 CPEAHEN W3MEHUYMBOCTA BHYTPU IOATPYIIIT U BEIPAXKAIOT KaK S/ c, VIN

R/d,.

[Ipu PCI Menb1Ie 1 BO3MOXHOCTH 1Ipoliecca HelrrpueMmiieMsl, a 11pya PCI paBHoM 1, mpoliiecc HaXOIUTCsI
Ha I'paHU TPeOYEMBIX BO3MOXHOCTEN. Ha 1ipakTiike B KaueCTBE MUHUMAJILHO IIPUEMIIEMOTO 3HAUECHUY DEPETCSI
PCI = 1,33, IIOCKOJIBKY BCETAA €CTh HEKOTOPBIE BapHallMU B BBIOOPKAX, Y HET IIPOLIECCOB, KOTOPBIE BCEraa
HAXOIATCA B CTATUCTUYECCKH VIIPABIAEMOM COCTOSHUMN.,

Craeayer orMeTuThb, 4YTOo PCl wM3MepsgeT TOJBKO OTHOIICHUE pasdopoca 1Ipolecca U J0IycKa, a
[IOJIOXKEHUE WIM LIEHTPUPOBAHUE IIpolrecca He vaurbiBaeTcsda. Ilpym Bbicoxkmx 3HaueHUax PCI Bce-Ttaku
BO3MOXEH BBIXOJ [JOJM 3HAUYCHUU 3a YCTAHOBIECHHBIE Upelcabl. llosToMy BaXHO TaKXKe OLICHUBATD
PACCTOSHUE MEXIY CPEIHUM IIpoliecca U OKAIIM IIPEeACIbHO AOIIYCTUMBIM 3HaAUYeHUEM. JajibHen1nee
OOCYZKACHME 3TOTO BOIIPOCA BLIXOAUT 34 pAMKU JAHHOTO CTAHAAPTA.

B KauecTBe pYKOBOACTBA K JCHMCTBUIO MOXHO MCIIOJIL30BATDH IIPOLIEAYVPY, CXEMATUUYCCKU IIPEACTABICH-
HYIO HA PUCYHKE 3.

11
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12

- Halinvine Hecny-

YaWHbIX NPUYNH;
- TOYKU BHE
KOHTPONbHbIX

rPaHuL,

- Hanu4ue cepuum,
TPEHAO0B, LINKNOB

nT.4.

PCI<1

- YCOBEPLLUEH-

CTBYUTE NpouUecc,;

- OCTaHOBUTE
U3roTOBMNEHKE
NPOAYKUMMK;

- paboTanrte

C TEM, UTO €eCTb,
M ycTaHoBUTE
CMNOWHOW KOHT-
pPONb;

- U3MEHUTE Tpe-
boBaHuA

Beixoa npouecca

OueHkvu no X u R

KOHTPONbLHbLIM KapTam

[Mpouecc sblwen
N3 COCTOAHUA
CTaTUCTNYECKOW
ynpasnsaemocTn

YcTpaHuTe
HecnyvyauHble
MPUYKUHLI

BoaMoXxHoOCTH
npoLiecca
Henpuemnemsol

YnpasneH4eckoe

peweHne

- cobepute 25 BbIbopoKk obbema 4

[pouecc
B COCTOAHWUN
CTaTUCTUMECKOW
yNnpaBnNseMoCcTy

OueHuTe
BO3MOXXHOCTH
npoLecca

BoamoxHoCcTwU
npouecca
npuemMnemsbi

lNpoBepbTe
HaCTPOWKY
npouecca

[TbiTaTECH
YNYYLUUTE
npouecc

Unu 5;

- BblYNCNUTE LIEHTPANbHYIO NUHWUIO
U KOHTPONbHbIE MaHULb;

- NOCTPOUTE U N3y4YnUTE KapThbl

- TOMKW CnNy4vyauHo
pa3bpocaHbl BOKPYr
LeHTpanbHOWU NUHWK,
- TOUKWA B KOHTPONb-
HbIX rpaHuLax;

- HUKAKUX Cepuu,
TPEHAO0B, CTPYKTYP,;

- npouecc ctabunex
N npeacKkasyem

Fal
- BbIMUCNUTE O Kak
s/c, wnv Rid,;
- sbivucnunTe PCI

F

< PCI>1

| .
- pa3bpoc npouyecca
MOXET BbiTb paBeH no-
NyCcKy, HO OTAENbHbIE
eanHULbI MOryT ObITb
BHE YCTAHOBIEHHbIX
rpaHunL;
- @CNN TaK, CMeCTUTE
cpeaHee npouecca,
nepecynTanTe KOHTPOb-
Hble rpaHuUbl, NPOAON-
XUTE BeieHue KapT

PCl>1,33

PucyHok 3 — Crparterus COBEPIICHCTBOBAHUA IIpollecca
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9 KoHTpOJIbHBIE KAPTHI 1151 AJIbTEPHATHUBHBIX JAHHBIX

AJIBTEpHATUBHBIC JAHHBIC IIPEACTABIISIIOT COOOM HADTIOACHU S, (PUKCUPVIOIINE HAIIMUNE NI OTCYTCTBUE
HEKOTOPBIX XapaKTePUCTUK (VJIM IIPU3HAKOB) Y KAXKIOU €IMHUIIBI paccMaTrpuBaeMon moarpynnsl. Ha ocHOBE
STUX JAHHBIX IIPOU3BOANTCS IIOACUET YMCIIa CAMHNLL, OOJAJAIOIINX I HEe 00IalaroIX JAHHBIM IIPU3HAKOM,
VJIY YMCJIO TAKMUX COOBITUN B €AMHUILIE IIPOAYKIIN, TPVYIIIE MIN 00J1aCTU. AJIbTEPHATUBHBIC JAHHBIE B ODILIEM
CJIy4ae MOTYT OBITH IIOJIYYECHBI OBICTPO M ACIIEBO, I COOpa MX He TpebyeTcsd ClelaJIbHOro ooyuyeHnd. B

TabLe S IIpUBEACHBI (POPMYIIBI KOHTPOJIBHBIX TPAHUILL JUTSI KOHTPOJIBHBIX KAPT, NCIIOJIb3VIOIIMX AJIbTePHA-
TUBHBIE JJAHHBIE.

Tadoaxuna 5 — PopMmyiibl KOHTPOABHEIX IpaHull KapT HlyxapTa U aJbTepHATUBHBIX TaHHBIX

CraHoapTHbIC 3HAYCHUA HE 3aTaHbL CraHaapTHBIC 3HAYCHUS 3aJaHbl
CTaTUCTUKA
Lenrpanbraas 30-¢ KOHTPOJIbHBIC TPAHUIIBI Lenrpanbhas 30-¢ KOHTPOJbHBIE TDAHMIIBL
TUHUS JTUHUA

D 7 = - b,
_ 1—
Vs n

np — _ - -
np npi3\/np (l—p) np ”P0i3\/”PU(1—PU)
0

3 | R
R
-

Il pumMmevanue—p, np,, ¢, 4, — 3aJJaHHBIC CTAHJAPTHHIC 3HAYCHMUSI.

0

B ciiygae KOHTPOJIBHBIX KAPT UM KOJIMYECTBEHHDBIX JAHHBIX IIPUHATO BEACHUE IIapbl KOHTPOJILHBIX KAPT:
JUI VIIPABJICHUS CPEIHNM U VIIPABJICHUS PACCEIHUEM, TAK KAK MCXOMHOE PACIIPEACIICHUE IIPEAIIONATracTC S
HOPMAJIBHBIM U 3aBUCHUT OT 3TUX ABYX HapaMeTpoB. l1py NCIIoIb30BaHNN KOHTPOJIBHBIX KAPT IJIS aJIbTepHA-
TUBHBIX JAHHBIX JOCTATOYHO OJHOM KapThl, TAK KAK IIPEAIIOIATAEMOE PACHPEACICHNE NMEET TOJIBKO OJUH
HE3aBUCHUMBIN ITAPAMETD — CPEIHUN YPOBEHD. p- U A p-KApThl OCHOBAHBI HA OMHOMMAIIBHOM PACIIPEACIICHUN, A
c- 1 u-KapTbl — Ha pacupeneiacHun llyaccona.

PacueTsl U1d 3THUX KApT OAMHAKOBBI, 34 UCKIIXOYCHUEM CIIYYaeB HEIIOCTOSHCTBA O0OBEMA ITOATPYILIL.
Korma o0beM HOATPYIIIL IIOCTOSHEH, IJI KAXXKAO0W IIOATPYIIIIBL MOI'YT OBITH BBIOPAHBL OJHU U TE K€ KOHT-
POJIBHBIC I'PAHULIBI. EC/I YMCII0 KOHTPOJIMPYEMBIX €AMHUILL B KAXIOU IIOATPYIIIIE PA3IAYHO, JOJLKHBI OBIThH
pAacCUYNTAHBI KOHTPOJIbHBIC I'PAHUIBI OTACIBHO UM KAXKAOr0o 00beMa IIOATPYHIILI. TakmuMm obpasoM, xnp- U
C-KapThl MOTI'YT OBITH IIPUMEHEHBI IIPU ITOCTOAHHOM O0bBEME IIOATPVYIIIIBI, 4 p- U U-KapThl — B JHOOO0M
CUTYaLIMNU.

Korma o00beM IIOATPYIIIIBI M3MEHIETCS OT BBIOOPKM K BBIOOPKE, IS KaXIOU IIOATPVYIIIIBI
PACCUYNTBIBAIOT CBOU KOHTPOJIBHBIC TPAHULIBI, IIPY 3TOM YE€EM MEHBIIE O0ObEM IIOATPYIIIIBI, TEM IHUPE I10J0Ca
MEXKAY HSTUMHU TpaHULAMU, U HaobopoT. Ecim ob6beM IIOATPYIIII MEHSIECTCS HECYILECTBEHHO, TO MOXHO
OIrPAHUYUTHCSI OJHUM HAOOPOM KOHTPOJIBHBIX IT'PAHMILL, OCHOBAHHBIM HA CPEAHEM O0beMe HOATPYIIIbL. JLst
[IPAKTUYECKMX 11eJIEN JOCTATOYHO, €CII OOBEMBI ITIOATPVIIII HaXOIIATC B Ipenesax +25 % 1eneBoro oobema
[IOATPYIIIIBL.

AJIBTEpHATUBHAY HPOLICAYPA UL CUTYall, B KOTOPBIX O0OBbEM IIOATPYIIILI MEHAETCS CYILIECTBEHHO, —
MCIIOJIL30BAHNE HOPMUPOBAHHDBIX IIEPEMEHHBIX.

13
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HarpumMep, BMECTO 3HAYCHUI p HAHOCAT HOPMUPOBAHHBIC 3HAUYCHU

- P — Po i P — P

[Po (1—}90) NJIN ﬁ(l_ﬁ)
\ 7 V' n

B 3aBUCUMOCTH OT TOT'O, YCTAHOBJICHO WIN HET CTAHJAPTHOE 3HaYeHue i p . LleHTpasibHag JIMHMYI 1 KOHT-
POJIBHBIE TPAHULIBI OCTAIOTCS IIOCTOSHHBIMU HE3ABMCUMO OT 00beMAa IIOATPYIIILI ¥ BEIPAXKAIOTCS CICAYIOILINM
00pa3oM:

LIEHTpaJIbHA JIMHUY paBHa 0,

UCL = 3, LCL = — 3.

OOBIYHO p-KAPTy UCIIOJIB3YIOT IJIS OIIPEACICHUS CPEAHETO IIPOLECHTA HECOOTBETCTBYIOIIMX €INHUII,
OOHAapYXEHHBIX 3a OIIPEACIICHHBIN IIepruod BpeMeH. OHa IIPUBICKACT BHUMAHUE IIEPCOHAIA IIPOLeCCa U VII-
PABIMIOINMX K JIIOOBIM W3MEHEHUSAM JTOTO cpeaHero. lIponecc mpu3HaeTcs HAXOOAIMMCA B COCTOSTHUN

CTATUCTUYECKON VIIPABIKIEMOCTH TaK XK€, Kak ¥ NIpU UCIIOJIb30BaHUM X - 1 R-Kapr. Eciam Bce
BBIOOPOYHBIE TOUKM JIOXKATCS BHYTPU IIPOOHBIX KOHTPOJIBHBIX I'PAaHUI] 0€3 BBHIOPOCOB, VKA3BIBAKOIINX HA
HaJIM4Y¥e OCOOBIX IIPUYMH, TO O IIPOLIECCe MOIKHO CHEJIaTh 3aKIIXOUYCHUE, YTO OH yIIpaBideM. B sToM ciyuae

CpEaHAA HOJIA HCCOOTBCTCTBVIOIIIUNX ﬁ CAMNHIL 6epeTCH KaK CTAHAAPTHOC SHAUYCHUEC A 40O HECOOTBET-
CTBYIOIIMX CAMHNL P, .

10 1Ipensapure/ibHble 3aMeYaHus nepe]] BBeIeHHEM KOHTPOJbHBIX KapT

10,1 Brrbop moxkxasaTenem KadecTBa

HeobxoanmMo BbIOparTh I1oKaszaTeiIM KadecTBa IS IIPOTpaMMBbI KOHTPOISA. OCHOBHBIMU ABISIOTCS
[10KA3aTeIN, BIMAIOIINE Ha SKCIUIYATAIIMOHHBIC XAPAKTEPUCTUKU IIPOAYKIIUM WM yeiIyrd. OHU TakkKe
MOTYT OTHOCUTBHCA K acCIIeKTaM IIpejlaracMoOM YCIYyTU, IIPU3HAKAM HCIIOJAb3YEMBIX MAaTepPUAIOB, ACTAJISAM
WIN V3JIaM WU3JeINd, PABHO KaK M K TOTOBOMY IIPOAVKTY, MJOCTABIIEMOMY IIOKYIIATEIIO. CTaTUCTUYEC-
KIE METOAbI YIPaBICHUA HJOJIKHBI ObITH BBEACHDBI B IIEPBYIO OUEPEAb TaM, T1€ KOHTPOJIbHBIC KAPThL OVAYT
[IOMOraTh B cOope MHPOPMALINH O IIPOLECCE BO BPEMEHN, UTO IHTO3BOJUT KOPPEKTUPOBATH IIPOLIECC U TIPON3-
BOJUTH JYYLIYIO IPOAYKINIO WK yeiayry. lloxasareinnm xkadecTBa IIPOAYKIIMM WIN YCIYIU AOJKHBI OBITH
BBIOpAHBI TAKUM O0Pa30M, YTOOBI OKA3bLIBATH PELIAIOIICE BIMSHNE HAa UX KAYECTBO U OOECIIEYUTD CTAOMIIb-
HOCTD IIPOLIECCOB.

102 AHanm3 nmpoumecca IPOU3ZBOACTBA

JleTaIbHBIN aHAJIN3 IIPOIIeCCa IIPOU3BOACTBA IIPOBOIMIT A1 TOTO, YTOOBI OIIPEACIINTD.

a) BUJ 1 JJOKAJIN3aWIO IIPUYNH, KOTOPBIE MOTYT BO3SHUKHYTH HEPETYIIAPHO;

0) BIMSHVE BBOAVMMBIX HOPM;

B) METOJABI I MECTO KOHTPOJIA;

) BCE APYTUE CYIIECTBEHHBIE PAKTOPHI, KOTOPBIC MOTYT BIMATH HA IIPOLIECC IIPOMU3BOACTBA.

AHAaJIN3 CIEAYET TAKKE IIPOBOAUTD JJIS OIPEACICHUA CTAOMILHOCTU IIPON3BOACTBEHHDBIX IIPOLIECCOB,
TOYHOCTY IIPON3BOACTBEHHOI'O Y1 KOHTPOJIBHOTO O0OPYIOBAHMA, KAUECTBA IIPOU3BOANMON IPOAYKIINN VIIN
VYCIIYIU Y XapaKTepa CBA3Y MEXKIAY TUIIAMU Y IPUMYNHAMY HECOOTBETCTBUMA. Y CIIOBMY BHIIOJIHEHUS IIPOU3BO/I-
CTBCHHBLIX OII€pallU 1 00ECIICUCHU KAUeCTBA JOJDKHBI OBITH OTPEIYJIMPOBAHBI OJJHOBPEMEHHO ¢ KOPPEKTU-
POBKOM IIPOM3BOJACTBEHHOTO IIPOLIECCa M O0OPYIOBAHMA, a TAKKE € pa3pabOTKON INIAHOB CTATUCTUYECKOTO
VIIPABJICHUA IIPOLICCCAMU. BTO IIOMOKET OIIPEACIIMTD OIITUMAJILHBIC MECTA UL PA3MEILCHII KOHTPOJIA, OBICTPO
BBIABUTD JIIOOVIO HEPETYIIPHOCTD B XO/I€ IIPON3BOACTBEHHOTO IIPOLIECCa U O0ECIICUYNUTDh HAJJIEXKAIINE KOPPEK-
TUPVIOILINE JENCTBUSL.

10,3 Bribop panmmMoOHAIBHBX IHIOATPYVYIILII

B 0oCcHOBe KOHTPOJIBHBIX KapT jexXuT uiaed Hlyxapra o pasaeneHn HaAOIIOACHNT HA TaK HA3bIBAEMBbIC
«PallMOHAJIBHBIC» HTOATPYIIIILI, BHYTPY KOTOPBIX MOTYT BO3HUKHYTDH Bapralin, O0YCIOBIIEHHBIE TOJIBKO CIIV-
YaMHBIMY HIPUYNHAMU, B TO BpEMS KaK pas3inund MEeXIYy HUMU MOTYT OBITh OOYCIIOBJIEHBL OCOOBIMU IIPHUYH -
HaMU, KOTOPbIE KOHTPOJIbHBIC KAPThI 1 JOJIKHBI OOHAPYXKUTD.

14
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Ji1 5TOT0 HEOOXOAMMBI OIIPEACICHHDBIC TEXHNYECKIE 3HAHNA 1 3HAKOMCTBO € YCIIOBUSAMMU IIPOU3BO/I -
CTBA U IIOJIYYeHUA JaHHBIX. lIpy oTHeECEeHNM KaxXaod HOATPYIHIILI K OIIPEACIICHHOMY MHTEPBAIIY BPEMEHU WIN
MCTOYHUKY HECIYYaMHbIC IPUUYNHBI, HAPYILIAIOIME X0/ IIPOoLlecca, MOXHO 001e€ TOUYHO IIPOBOINTD U CKOP-
PEKTUPOBATD, €CJIN ATO HEOOXOAMMO. 3allMCH JAHHBIX KOHTPOJIA W HUCHBITAHUHN, IIPEACTABICHHBIE B TOM
[IOPAAKE, B KOTOPOM IIPOBOAMINCH HAOIIOACHM Y, JAIOT OCHOBAHME U1 BBIOOpA IIOATPYIIIL BO BPEMEHU. DTO
BCETAA IIOJIE3HO B IIPOMU3BOIACTBE, TIE€ BAXKXHO IIOCTOSHHO IIOAACPXMBATH BO BPEMEHU CUCTEMY IIPUUYNHHO-
CIICICTBEHHBIX CBA3E.

CienyeT IIOMHUTb, YTO AaHAJIU3 CWIbHO VIIPOIIACTCA, €CJIM IIPpU IUIAHUPOBAHUM  cOopa
JAHHBIX O0Opalarb BHUMAHUE HA TO, 4YTOOBI JaHHBIE OT KaXIOW MIOATPYHIIBI MOXHO  OBLIO
paccMaTpyuBaTb MMEHHO KaK OTICIbHYIO PallMOHAJIBHVIO Hoarpyuny. HeobxonmmMo, HACKOJIBKO 3TO
BO3MOXKHO, O0ObeM IMOATPVYILI # HOAACPXKUBATD IIOCTOSAHHBIM, YTOOBI N30€KATh OLIIMOOK B IIepecUYeTaX U MH-
tepaperann. OAHAKO HIPUHIMIIBI, HAa KOTOPBIX OCHOBaHBI KaprThl Llyxapra, IprMEeHUMBL 1 B CIy4yasix
[IEPEMEHHOTO A.

[Ipmepsl popMUPOBAHUS PALITMOHAIBHBIX IIOATPYIIII IIPEACTABICHBI B IIPJIOKEHIN A.

104 YacTtToTa M 00BbeEeM HNOATPVYVIII

Her o0mmx mpaBwil misd BbBIOOpA 4YACTOTHI OTOOpA IIOAIPVIIII M MX 00beMOB. YHacrora MoOXeET
3aBUCETH OT CTOMMOCTH IIPOLICAYP B3ATHU U AaHAJIN3a BBIOOPKHU, 4 O0BbEM HOATPVYIIIL — OT pAAa IIPAKTUICCKUX
cooopaxeHn. HarrpumMmep, OoabIINe ITOATPYIIIILL, OSPYIHUECS ¢ MEHBIIIET YaCTOTON, MOI'YT OOHAPYXKUTDH Ma-
JIBIA CABUI CPEIHETO IIpolecca 0ojiee TOUHO, HO MaJIble IOATPYIIIIBI, OEpyIIMecs Yalle, OOHAPYKUBAIOT
OosblIMEe CABUTU ObIcTpee. Hacro oObeM HOArpYIIIBL Oepercsa M3 4 WIK 5 €eAMHULL, 4 YacToTa oTbopa
OOBIYHO BBIILIE B HAYaAIe PabOTHI, YeM IIPU JOCTYDKECHUM COCTOSHUS CTATUCTIYECKON YIIPABIIeMOCTH. OOBIYHO
20 — 25 moarpymi odobeMa 4 Wi S paccMaTrpUBalOTCI KAaK IIPUEMIIEMBIC I IIOJIVIYCHUS IIPEABAPUTEIIb-

HBIX OLIEHOK.
YacroTa BEIOOPOK, CTADWIBHOCTD ¥ BO3MOXKHOCTH IIPOLIECCa JODKHBI PACCMATPUBATHCSI COBMECTHO, TAK

KAaK JJISI OLIEHKU G YaCTO MCIHOJIB3VIOT CPeAHEE 3HAUSHNE pa3Maxa R , ¥ KOJIMYECTBO NCTOYHNKOB Bapralliil
VBEJIMUYMBAECTCA C POCTOM BPEMEHHOTO MHTEPBAJIA MEXKAY BBIOOPOYHBIMY €IVHUIIAMN BHYTPU IIOATPVYIIIIHL.

[losTOoMy yBEJIMUeHUE BPEMEHM MEKIY BBIOOPOUYHBIMU €IUHUIAMY B IIOATPYIIIE VBEINUNBAET R U OLECHKY
G, PACIIUPSIET KOHTPOJIBHBIE TPAHWIBI M TEM CAMBIM YMEHBIHAECT MHACKC BO3MOXHOCTEN IIpoLIecca.
Harmpotns, MOXHO YBEIWYUTL NHAEKC BO3MOXHOCTEN, BEIOpAB ITOCIIENOBATE/IbHBIC €AMHULIBI IIPOAYK-

AN, IIOJY4Yasa Majible 3HAYCHUS KR ¥ OLICHKW G, HO COCTOSIHUS CTATUCTUYECKOM VIIPABISIEMOCTU OVIET

TPYAHO JOCTUTHVTD.
105 [lpegBsapurtenlpHB COOpP HaHHEKX

[Iocne penmreHWS O BBIOOpPE XapaKTEPUCTUKM (II0KA3aTEIA) KAadecTBa, KOTOPYIO CIEAYET KOHTPO-
JIMPOBATb, YacTOTBI M 0O0ObeMa IIOATPYIII JOJDKHBI OBITH COOPAHBI M IIPOAHAIN3UPOBAHBI HEKOTOPBIC
[IEPBOHAYAJIBHBIE NAHHBIE KOHTPOJIS WIN W3MEPEHUM, YTOOBI OIIPEACIINTL IIPCABAPUTEIIbHBIE HApaAMETPHI
KOHTPOJBHBIX KapT. LEHTPAIbHYIO JIMHUK W KOHTPOJIbHBIE IrpaHULBL. llpenBapuresibHbBIE HTAaHHBIE
MOTYT OBITH COOpAHBI IIOCICHOBATEIIBHO, IIOKA HE OyaeT 1oaydeHO 20 — 25 IIOATPYIII IIPU HEIIPEPLIBHOM
XOJ€ IIPOM3BOIACTBECHHOTO IIpouecca. llpm wmx cOope BaxHO I103a00TUTHCSI, 4YTOOBLI IIPOLIECC HE
[IOJABEPrajiCs OCOObIM BHEITHUM BJIWSIHWAM, TAKMM KaK U3MEHEHHS B II0JAUe MATEPHUAJIOB, OLICPALIMIX, PE-
KMMax CTAaHKOB U T. II. IpyruMu ciioBaMu, IIPOLIECC OOJDKEH OBITH AOCTATOYHO CTAOWIICH B IIepUOd cOopa
[IpeABAPUTEIIBHBIX JAHHBIX.

11 IlocTpoeHne KOHTPOJBHBIX KapT

[TocenoBaTeIbHOCTh TIOCTPOeHMST X - W R-KapThl UIS CiIydas, KOTIA CTAHOAPTHBIE 3HAYCHWS
He 3amadbl, npuseaeHa B 11.1 — 11.5, npumepst — B 12.2. llpu 1mocrpoeHMM Apyrux KOHTPOJIBHBIX
KapT HYXHO CJIeOOBaTh TEM XK€ OCHOBHBIM IIIaraM, HO KOHCTAHTbI I BBIUMCICHUNA OyAyT
npyruMn  (Tadmauuel 1, 2). Obmag dopMa CTaHIAPTHOM KOHTPOJIBHOM KapThl IIOKA3aHA HAa PUCYHKE 4.
B cooTBeTCTBUM ¢ KOHKPETHBIMU TPeOOBAHMSIMU IIPH VIIPABJICHUU IIPOLECCOM BO3MOXHBI MOAU(PUKALIN
3TON (POPMBI.
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KOHTPOJIbHAA KAPTA

Orepanmg OQ0OBpeM BRIOOPKU XapakTepUCTHKA

H UTL
OpMaTHBbBI s Tata OTtaeil MeHemxkep 1Mo KayeCcTBY

CpeaHue

Pasmaxu

Newmos- | 1 1o 3] 4|56 | 718l9l10luulnllialis|ie|17]1819]20 /(2122324 25
IPYIIIIEGI

nh |~ (Lo | DD

CyMma

CpeliHee
X

Pasmax R

Pucynok 4 — O0O1mag ¢popMa KOHTPOJIBHON KapThl

11.1 Eciii mpeaBapuTesIbHBIC JAHHBIE HEBO3MOXHO PA30UTh HA IIOATPYIIIIBI B COOTBETCTBUU C HAMEUECH -
HBIM IUIAHOM, TO HEOOXOAMMO pa30UTh BECh HADOP 3HAYCHUU, IIOJIVUCHHBIX B Pe3yiibTare HAOIIOACHUN, Ha
[IOCIEJOBATEIbHBIC IIOATPYILIIbLI, KaK yKa3aHo B 10.3. lloATpyIiibl AOJDKHBI UMETh OAMHAKOBYIO CTPYKTYPY U
00beM. EAMHNIBI KaKIoM HOATPYIIBL AO/LKHBI OObEAVHITHCS HA OCHOBE IIPEAIIOIOXKATEIIBHO OJHOIO BAXKHO-
To 0011IeTO (paKkTOpa, HAIIPUMED, BCE OHU IIPOU3BEACHBI B KOPOTKOM MHTEPBAJIC BPEMEHH WX BCE €AMHUILIBI
13 OIHOI'0 MJIM HECKOJIBKMX OJHUX U TEX K€ NCTOUYHUKOB WIN MecT. Pa3Hble TOATPYIIIBI JOIKHBI IIPEACTAB-
JISITh BO3MOXHBIE WIN IIOJO3PEBAEMbIC Pa3INUNS B IIPOLIECCE, U3 KOTOPOTO OHU C(POPMUPOBAHBI, HATIPUMED
pa3HbIC NHTEPBAJIbL BPEMEHU I UCTOYHUKMN.

11.2 /I KxaxXmoy IIOATrPYIIIBI BBIUUCISIOT CPpEeaHEE ()? ) 1 pa3Mmax (R).

11.3 IToacumThIBatOT ODIIIEE CpeIHEE (CPEAHEE CPEOHMX) BCEX ITOJIYUYCHHBIX 3HAYCHAN (f) 1 CPpEeOAHNN

pa3Max ( R ).
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11.4 Ha coorBeTcTBYIOIIET POPME WIM OyMare B KIIETOUKY CTpoIT X - 1 R-KapThl, TAE BEPTUKAIbHAS
[Kajaa ¢cjiaeBa — i X - 1 R, a TOpU30HTAJIbHAY 1IKAaJIa — UL HOMEpa IIOATPYILIbI. HaHOCIAT BEIMUCICHHBIC

3HAUeHUS X Ha KapTy CPEeIHVX Y BEIUUCICHHBIC 3HAaUeHNA R — KapTy pa3Maxos.

11.5 Ha cooTBeTCTBYIOIIME KAPTHI HAHOCST CIUIOIIHBIE TOPU3OHTAIIBHBIE IIPSMBIE, IIPEACTABISIOMNE X

n R .

11.6 Ha xapTel HaHOCIT KOHTPOJIbHBIE I'paHUllbl. Ha X -KapTy HAHOCST ABE TOPU3OHTAIbHBIE IIPSIMbIE

IIYHKTAPOM Ha YPOBHSIX X =+ A, R , aHa R-Kapry — ABe aHAJIOTUYHbBIE JIMTHUY Ha ypoBHAX D, R 1 D, K , tae
A,, D, D, 3aBUCAT OT 4UCJIa »# HAOTIOACHUN B IOATPYIIIE M IPUBEACHBI B Tabmmme 2. HIDKHIOI0 KOHT-
posibHyI0 mHNI0 LCL Ha R-KapTy He HAHOCAT, €CIi # MEHee /, TaK KaK COOTBETCTBYIOIIEe 3HaYeHue [,
[IPMHUMAIOT PABHBIM HYIIIO.

12 11pymMepnl KOHTPOJIBHBIX KapT IJs1 KOJAYECTBEHHBIX JAHHBIX

121 X- nm R-xaprel. CraHZaAapTHBE 3HAYUEHUI 3aj]aHbl

MeHeKep IO KAadeCcTBY MMIIOpPTEpA 4Yasd Ha OCHOBAHUM IOJOOHBIX IIPOLIECCOB IIPEAbSIBIILCT
TpeOOBAaHNS K IIPOLIECCY VIIAKOBKU Takue, 4TOOBI cpemaHmil Bec ymakoBku ObpT 100.6 T m 1IpenIrosa-
racMoO€ CTAaHOAPTHOE OTKIIOHEHUE TIpoliecca paBHO 1,4 . — IIOJIYYEHO HA OCHOBE AaHAJIOTUYHBIX YIIAKOBOUYHDBIX
[IPOLIECCOB.

[TockoipKy craHgaprHble 3HaYeHUs JaHbl (X, = 100,6; 6, = 1,4), KOHTPOJILHYIO KapTy CPEIHUX U KapTy
Pa3MaxoB MOXKHO ITIOCTPOUTD € UCIIOJIb30BaHEM (POPMYII, IIPUBEACHHBIX B Ta0ne 1 1 koadpdpuimeHTos A,
d,, D, n D , IpuBeIeHHDIX B TAaOIMLE 2 WISt n = 5.

X -KAPTA:

neHrpasibHad JuHUA: X, = 100,6 T

UCL = X + Ac, = 100,6 + (1,342 4 1,4) = 102,51
LCL =X — Ac, = 100,6 — (1,342 4 1,4) = 98,7 1
R-KAPTA:

HeHTpayibHasA JuHu: d,c, = 2,326 4 1,4 = 3,31
UCL=D,6,=491841,4=69T1

LCL=D 6,=04 1,4=0

(T. K. n <7, 0 LCL OTCYTCTBYET)

JJ1s1 KOHTPOJII CIIEAYET B3ATh 25 BLIOOPOK 00beMa 5. 3HAUYCHUY UX CPEIHUX U Pa3MaxoB IIPUBEACHDBI B
Tabmmiie 6. Ha pncyHke 5 oHn HaHeCeHBI BMECTE ¢ KOHTPOJIbHBIMU TPAHULIAMMU.

Taoxuma 6 — Ilporecc yimakoBky 4as

Howmep CpenHee Pazmax Howmep Cpennee Pasmax
TIOATPYIIIIBI ITOATPYIIITEL X TOATPYIIEL R TIOATDYIIIIBI ITOATPYIIITHL X IIOJATPYIIEL R
| 100.6 3.4 6 99,5 3.8
, 101,3 4.0 7 100,4 4.1
3 99,6 2,2 8 100,5 1,7
4 100,5 4,5 9 101,1 2,2
3 99,9 4.8 10 1003 4.6
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IIpodoaxcenue maoa. 6

Homep CpenHee Paszmax HowMmep CpenHee Paszmax
IIOATPYIIIIEL TOATPYIIITEL X IOATPYIINEL R IIOATPYIIIIEL ITOATPYIIITHL X IIOATPYIINEL R
11 100.1 5.0 19 100.5 3.9
12 99,6 6.1 20 99,5 4.7

13 99,2 3.5
14 99,4 5.1 21 100.1 4.6
15 99,4 4,5 22 100,4 4.4
23 101,1 4.9
16 99,6 4.1 24 99,9 4.7
1 99,3 4,7 25 99,7 3,4
18 99.9 5,0
X
104
—————————————————————————————————————————————————————————— UCL=102,5
102
Xy=100,6
100
LCL=98,7
08
R
—————————————————————————————————————————————————————————— UCL=6,9
6
4
RD=3’3
2
Homep noarpynnbl
0

1 S

10

15

20 25

PucyHok 5 — KapTsl cpeTHUX U pa3MaxoB IO JAaHHBIM TaOIUIEI 6

Kaprbl, n1300paxkeHHbIE HA PUCYHKE J, IIOKA3bLIBAIOT, YTO IIPOLECC HE HAXOAUTCI B CTATUCTUYECCKU
VIIPABJIIEMOM COCTOSHUN Ha TPEOYEMOM YPOBHE, TaK KaK €CTh IIOCICAOBATEIILHOCTD U3 20 TOUEK, JIEKAIIMX

HIDKE LIEHTPAJIBHOM JIMHUY Ha X -KapTe U IIOCIENOBATEIIBHOCTD U3 21 TOUYEK BHIIIE NEHTPAIBHON IVMHWY HA
HOCTU HU3KWX 3HAYCHUH CPEIHETO JOJDKHA OBITH UCCIIEN0-

R-xapre. lIprumHa CTOJIb JJIMHHON IIOCIIEA0BATE]

BaHAa 1 yCTpaHeHa.

122 X-nm R-xaproel. CTaHAOAaAapTHBIE 3HAYUEHUWUI HE€ 3aaH bl

B Tabiuiie 7 1puBeacHDI PE3Y.

18

TaTbl I3MEPCHUM BHEIIHETO PAIYCa BTY)
YeThIpe U3MEPEHU, BCeTo B3ATO 20 BEIOOPOK. CpeaHMe 1 Pa3MaXU IHOATPVYIIIL TAKXKE IIPIL

1. Kaxxanie rogaca aejaaaoch

3elleHbI B Ta0IuLe 7.
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YcTaHOBIIEHBI IPEACIBHO JOIIYCTUMBIC 3HAYeHNA BHeIIHeTO paguyca: 0,219 1 0,125 nm. Lens — ompenenexHue
[1oKa3aresIey IpoLecca 1 VIIPaBIeHYE UM 110 HACTPOUKE U pa30opocCy TakK, YTOOBLI OH COOTBETCTBOBAJI YCTAHOB-
JICHHBIM TPEOOBAHSIM.

Taoanunma 7 — Ilpon3BOACTBEHHBIE TaHHBIC I BHEIIMHETO PAANYCA BTYJIKU

Homep rae Cpeiﬂee Pa:g_[ax
ITOATPYIIIIBI X, X, X, X, X
1 0,1898 0,1729 0,2067 0,1898 0,1898 0,0338
2 0,2012 0,1913 0,1878 0,1921 0,1931 0,0134
3 0,2217 0,2192 0,2073 0,1980 0,2117 0,0237
4 0,1832 0,1812 0,1963 0, 1800 0,1852 0,0163
5 0,1692 0,2263 0,2066 0,2091 0,2033 0,0571
6 0,1621 0,1832 0,1914 0,1783 0,1788 0,0293
7 0,2001 0,1937 0,2169 0,2082 0,2045 0,0242
3 0,2401 0,1825 0,1910 0,2264 0,2100 0,0576
9 0,1996 0,1980 0,2076 0,2023 0,2019 0,0096
10 0,1783 0,1715 0,1829 0,1961 0,1822 0,0246
11 0,2166 0,1748 0,1960 0,1923 0,1949 0,0418
12 0,1924 0,1984 0,2377 0,2003 0,2072 0,0453
13 0,1768 0,1986 0,2241 0,2022 0,2004 0,0473
14 0,1923 0,1876 0,1903 0,1986 0,1922 0,0110
15 0,1924 0,1996 0,2120 0,2160 0,2050 0,0236
16 0,1720 0,1940 0,2116 0,2320 0,2049 0,0600
17 0,1824 0,1790 0,1876 0,1821 0,1828 0,0086
18 0,1812 0,1585 0,1699 0,1680 0,1694 0,0227
19 0,1700 0,1567 0,1694 0,1702 0,1666 0,0135
20 0,1698 0,1664 0,1700 0,1600 0,1655 0,0100
S X = R
=22 - 2380 004, k= 282 D213 g 0p87,

e kK — duciio noarpyiil, k£ = 20,
[IepBeIi1 IIar: ITOCTPOCHWE R-KapThI ¥ OLIPEACIICHIIE 110 HEM COCTOSHUS IIPOLECCa.
R-KAPTA:

neHTpanbHad auana. R = 0,0287;

UCL = D4}_€ = 2,282 Y4 0,0287 = 0,0655;

LCL = D,R =040,0287 =0 (1. x. n < 7, 10 LCL OTCYTCTBYET).

SHauyeHnda MHoXUTenen D, n D, B3aTbl 13 TaOIULbL 2 W1d # = 4. 110CKOIbKY 3HAUECHNS R B Tabure 7

HAXOOATCS BHYTPY KOHTPOJIBHBIX TPAHUIL, R -KapTa YKa3bIBAET HA CTATUCTUYECCKY VIIPABIISIEMOE COCTOSHIUE.

3HaueHe R Terepb MOXET OBITH UCIIOIB30BAHO JUIS BBIUMCICHUS KOHTPOJIBHBIX IpaHUI] X -KapTHI.
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X -KAPTA.
[lenTpasbHas IMHUAS: X = 0,1924;
UCL= X + AR =0,1924 + (0,729 4 0,0287) = 0,2133;
LCL= X — AR = 10,1924 — (0,729 4 0,0287) = 0,1715.
3HavYeHre MHOXUTEA A, OepeTcst 13 Tabimibl 2 11 1 = 4.

X - n R-xapTbl npeacTaBieHbl Ha pUcyHKe 6. AHanmu3 X -KapThbl IIOKA3LIBAET, YTO IIOCIIEAHUE TPU
TOYKU BBILUIN 34 TPAHNULBL. BTO YKA3BIBACT HA BO3MOXHOCTD JACHCTBUS HEKOTOPBIX OCOOBIX IIPUYNH BapHUaLu.

Ecim mpeaesibl 00 BEIMUCIIEHBI HA OCHOBE IIPEALIAYINNX JAHHBIX, TO JOJDKHO OBITH IIPEAIIPUHATO ACTACTBUE
B TOUYKE, COOTBETCTBYIOILEHT 18- IIOATPYIIIIE.

0,22
T o UCL=0,2133

= A"v‘ AVA

0,18
0,17

X=0.1924

- LCL=0,1715

0,16

0,07

UCL=0,0655
0,06

0,05
0,04
0,03 R=0,0287

0,022

0,01
Homep nogrpynnbl

2 4 6 8 10 12 14 16 18 20

PucyHOK 6 — KapThI cpe/ITHUX 1 pa3MaxoB I10 JAHHEBIM TaOIUIIEI 7

B 5T0O11 TOUKE IIpol1Iecca CleayeT IPON3BECTI COOTBETCTBYIOIIEE KOPPEKTUPYIOLIEE ACTCTBUE, YTOOBI
YCTPAHUTDH OCODOBIC IIPUYNHBL U IIPEAOTBPATUTh X ITOoBTOpeHMNEe. PaboTra ¢ KapraMy IpogoIKaAcTCs ITOCIIE
YCTAHOBJICHWS IIEPECMOTPEHHDBIX KOHTPOJIbHBIX I'PAHUL 0€3 NCKIIIOYEHHBIX TOUEK, KOTOPHIE BBIIILIN 34 CTaAphIe

rpAaHULBI, T. €. 3HaUYeHUU 11 BEIOOpOK No 18, 19 m 20. 3Hauenust X', R W IMHUM KOHTPOJBHOU KapThl
[IEPECUYNTHIBAIOT CIICAVIOILM O0PA30M:

I[IEPECMOTPECHHOE 3HAUCHIE X = ZkX = 3”31154 = (,1968,
YR 0,527

IIEPECMOTPEHHOEC 3HAUCHUE R = = 00,0310,

k 17
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riepecMoTpeHHast X -KapTa UMeeT CIISAVIONINe IIapaMeTPhI:

reaTpaipHasg Juaus. X = 0,1968;
UCL= X + AR =0,1968 + (0,729 4 0,0310) = 0,2194;

LCL= X — AR = 10,1966 — (0,729 4 0,0310) = 0,1742.
[IepecMOTpeHHAas R-Kapra.

neHTpaiabHas JuHudg:. K = 0,0310;
UCL = D4}_€= 2,282 Y4 00,0310 = 0,0707;
LCL = D,R=040,0310 = (1. x. n < 7, LCL 0TCyTCTBYET).

X

0.22 | UCL=0,2194

0,21

0,20 —
X=0,1968
0,19

0,18
0 25 I ——— | LCL=0,1742

0,16

____________________________________________________ UCL=0,0707
0,07

0,06

" A,A [ ‘
VNERRVARRY

0,03
0,02

0,01 Homep noarpynnsi

1 2 6 8 10 12 14 16

Pucynok 7 — IepecMoTpeHHBIE X - U R -KApThl 110 JAHHBIM TAOJIUIIBI 7

J1st cTa0MIBbHOTO IIpOLIEcca ¢ IEPECMOTPEHHBIMIA KOHTPOJIBHBIMU I'PAHNIIAMI MOKHO OLIEHUTH BO3MOX-
HOCTH. BbrumcirsieM MHAEKC BO3MOXKHOCTEH.

HOITYCK ~ UIL - LTL

PCL — ~ .
pazopoc Ipouecca 60

roe 6 OLIEHUBAETCTd KaK J[_Q/d2 = 0,0310/2,059 = 0,0151;
3HaYEeHNE IIOCTOSTHHON d, Oepercs 13 Tabimubl 2 Uit n = 4.
TaxkuMm obpazoMm,

0,2190 - 0,1250 _ 0,0940 _ | 435

PCL = =2 0,0151 0,0910
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[lockonbky PCI Oosbire 1, BO3MOXHOCTH IIpoliecca MOXHO CUMTATL IIpueMiieMbIMU. OOHAKO
[IPY TIHATEIIBHOM W3YYEHUM MOXHO VBUAECTH, YTO IIPOLIECC HE HACTPOECH IPABWILHO OTHOCUTEILHO
JoITycKa 1 moaToMy oKoJi1o 11,8 % enmHuIl OyayT BRIXOAWTD 34 YCTAHOBJIEHHOE BEpXHEe IIPeAeIbHO JOITYCTH -
Moe 3HaueHue UTL. llosTtomMy, 1Ipekiae 4eM yCTaHOBUTD IIOCTOSAHHBIE ITapaMETPbl KOHTPOJIbHBIX KApT, HAILO
[IOIIBITATHCA IIPABWILHO HACTPOUTD IIPOLIECC, IIOAACPXKMBAYL €0 IIPU TOM B CTATUCTUYCCKU VIIPABIILIEMOM
COCTOSHU.
123 KoHTpoOIBHBIE KapTHhl NI WUHIAIWUBUAYAJIbBHBX 3HaAaYECeHUN
CKONbB3d4IINUX pa3MaxoB R CrtaHaZapTHBIE 3HAYECEHUI HE€ 3a7gaHELl
B Tabimie 8 HOpeacTaBiICHBI PE3VIILTATHL J1aDOPATOPHOTO aHalIM3a BIAXHOCTH CYXOTO MOJIOKA,
[IPOBEACHHOTO II0 BBIOOpKAM u3 10 mociemoBaTeIbHBIX HAapTU. BBIOOPKY CYXOro MOJIOKA, IIPEACTABISIO-
VIO IIApTUIO, aHAJIN3UPYIOT B JIA0OPATOPUM IO TAKMUM XapaKTEPUCTUKAM, KaK KWUPHOCTb, BIAXHOCTD,
KMCIIOTHOCTD, MHACKC PACTBOPUMOCTH, O0OPYIOBAHUE, OCAIKI, DAKTEPUHU U CBIBOPOTOYHBIN IIPOTEMH. bbUio
HaMeUeHO ITOAAePKMBATD IS TOro IIpolecca IPOLIEHT BiIaKHOCTU HIKe 4 %. Bapualiiy BiIasKHOCTU BHYTPU
OHOM IIapTUM OKA3AJIUCH IIPEHEOPEXKNMO MAIBIMY, TaK YTO ObUIO PEIICHO OpaTh TOJIBKO OAHO HADIIOACHUE

X u

N3 IIAaPTUM 1 YCTAHOBUTHE KOHTPOJBLHBIE TPAHUIILI HA OCHOBE CKOJB3AIIETO pasMaxa IIOCIeI0BATECIILHOCTH
IIApTULL.
Taoaxunma 8 — IlponeHT BiraxHocTy 11 10 110CIe10BATEIBHBIX BBIOOPOK MOJIOYHOI'O IIOPOIIKA
3HaYeHUe AJIA ITOATPYIIIIDBI
HaumMeHOBaHUEe moxasareiad
1 2 3 4 5 6 7 8 9 10
BraxkaocTh X, % 2.9 3,2 3,6 4.3 3,8 3.5 3,0 3,1 3,6 3,5
CKOJIB34IIIUM pazMax R 0,3 0.4 0,7 0,5 0,3 0,5 0,1 0,5 0,1
— 29+32+..+35 345
X == ’ = ~— =345% |,
10 10 ’
— 0.3+0.4+...+0.1 3.4
R = = : — =—"—= (0,38%.

9

9

JIMHNY KORTPOJIbHON KapThl A1 CKOJbL3AIINX pa3MaxoB R

LHEHTPAJIbHAY JINHUA R =0.38:
UCL = D,R = 3,267 4 0,38 = 1,24:

LCL=D,R=040,038 (1. x. n <7, LCL OTCYyTCTBYET).
SHauyeHnsa MHoXuTeren D, u D, oepyrced 13 Tabiamel 2 it # = 2. 11ocKoIbKy KapTa pa3MaxoB J€EMOH-
CTPUPYET CTATUCTUYECCKU YIIPABISEMOE COCTOSHUE, MOXKHO IIOCTPONTH KOHTPOJILHYIO KAPTY NHANBUAYAJIbHBIX
3HAUCHU.

JINHAKM KOHTPOJILHON KapThl HHANBHAYAJIbHBLIX 3HAYECHUAN X .

LIEHTpaJIbHAaY JINHUA ? = 3.45;
ULC = ? + EQE = 3,45 + (2,66 Y 0,38) = 4,46;
LCL = ? — EQE = 3,45 — (2,66 4 0,38) = 2,44,

(Dopmyibl 119 KOHTPOJIBHBIX IPAHULL M 3HaYeHUe Koddhduimenra £, maHbl B Tabimmax 3, 4. KoHT-
POJIBHBIE KapThl IPUBEACHBI HA PUCYHKE 8. OHU ITOKA3BIBAIOT, YTO IIPOLECC HAXOAUTCA B COCTOIHUN CTATUC-
TUYECKOM VIIPABIIEMOCTH.
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5,0
4.5
4.0

UCL=4,46

3,5 X=3,45

3,0
25 LCL=2,44
2,0

1,4

UCL=1,24
1,2

1,0
0,8

0,6

0,4 N

A4

1 2 3 4 5 6 7 8 9 10

PrucyHok 8§ — KoHTpoJIbHasd KapTa WHAVMBUAYAJIBHBIX 3HAUYCHUU X IO NAHHBIM, IIpU-
BEICHHEBIM B TAOJIUIIE &

N

R=0,38

0,2
Homep noarpynnbi

0

124 Kapra MmegunmaH CTaHAaZapTHDBIE 3HAYECEHUSS HE€ 3a1aHLbl
CTaHOK IIPOU3BOAUNT RJIEKTPOHHBIE ANcKU ¢ 3amaHHoi ToammHon oT 0,007 mo 0,016 cMm. Bribopkm
00beMa J eANHULL OePYT KAXKIbIC I10JIYaca, U TOJIMNHY AMCKOB 3alIMCBIBAXOT, KAaK IT0OKA3aHO B Tabauie 9.

Tadoaxumma 9 — JlaHHBIE KOHTPOJIS TOJIIMHBI CIIFOASHBIX JUCKOB (3HAYCHUS MKM)

Howmep TommuHa Menuana | Pa3max

IIOJTPVII- Me R
ITbI X I X 2 X 3 X4 XS

| 14 6 12 12 3 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 3 13 7

7 14 12 13 10 16 13 6

8 11 10 & 16 10 10 8

9 14 10 12 9 7 10 7

10 12 10 12 14 10 12 4

11 10 12 & 10 12 10 4

12 10 10 & 8 10 10 2

13 8 12 10 3 10 10 4

14 13 & 11 14 12 12 6

15 7 8 14 13 11 11 7

23



I'ocCT P 50779.42—99

bbUTO peleHo NCIIOIB30BATh U YIIPABICHIS KAYeCTBOM IIPOAYKIIY KapTy MeIaH. 3HAUYEHW S MeINaH
1 pa3MaxoB TakKXKe JAaHbI B Ta0aunIe 9.
BreraucisieM cpenHee MearaH HOATPYIIIL U Pa3MaxoB CIEAYIOIIM 00pa3oM:

T 12+10+12+...+11 172

Me = e =5& = 11,47 ,
>  6+5+7+...+7 8¢
R = T E 5,73

R-Kapra:
LIEHTPAJIbHAS JINHUSI R=5 13
UCL = D4§= 2,114 45,73 = 12,11;

LCL=D R=045,73 (1. x. n <7, LCL orcyrcrsyer).
SHaYeHUd TOCTOSHHBIX D, m D, 6epyrca u3 tabaunubl 2 npn » = 5. [lockoibKy Kapra pa3MaxoB
[IOKA3bIBACT CTATUCTUYECKU VYIIPABIAEMOE COCTOSHUNE, MOXXHO BBIYMCIIATD JIMHUN KOHTPOJIBHBIX I'PAHUII
KAPThI MEAMAH.

Kapra Meauan:

LHEHTPAJIbHAS JUHNI Me = 11.,47:
UCL,, = Me + A,R = 11,47 + (0,69 Y 5,73) = 15,42;

LCL,, = Me — A, R = 11,47 — (0,69 4 5,73) = 7,52.
3HauyeHue A, bepercsa n3 Tadbmunt 4 1pu £ = 5. I'paduky mocTpoeHsl Ha pucyHke 9. Kak BumaHO 13 Kapr,
[IPOLIECC TIOKA3BIBAET COCTOSIHIE CTAaTUCTUIECKON YIIPaBIISIEMOCT.

Me

-------------------------------------------------------- UCL=15,42

Me=11,47

________________________________________________________ LCL=7,52

14

B UCL=12,11

10

R=5,73

2 Homep noarpynnsi

1 3 o [ O 11 13 15

PucyHok 9 — KapThel MeiMaH M pa3MaxoB 110 JAaHHBIM TaOJIUIbI 9
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13 1lpyMepbl KOHTPOIBHBIX KApPT 151 AJIbTEPHATHBHBIX JAHHBIX

13.1 p-unp-Kaprel. CTaHZaAapTHBE 3HAYEHUA HE 3a1aHEH

B Tabimiie 10 ykaszaHO 4MCII0 HECOOTBETCTBYIOIMX €AMHUILL B 4aC ¢ YYETOM HEUCIIPABHOCTEN, HAMICH-
HBIX IIPM CIUIOIIHOM KOHTPOJIE HEOOJIBIIMX BBIKIIOUATEIIEN € IIOMOINBI VCTPOMCTB AaBTOMATHUUEC-
KOO KOHTpPOJII. BruIKIOUare I MIPOM3BOAIAT HA ABTOMATUYECKOU CcOOpoYHOM JMHUU. 110CKOJIBKY
HEUCIIPABHOCTL CEPbLE3HA, JUIS OIIPECACICHUSI MOMEHTA BbIXOAA COOPOYHOM JIMHUU U3 CTATUCTUYECCKU
VIIPABIIAEMOIO COCTOSHUA WCIIOJB3YIOT KOHTPOJBHYK) Kapry IIPOLICHTA HECOOTBETCTBYIOILMX CHMHUILL,
p-Kapra morygeHa 1upu ¢oope IpeaBapuTe/IbHBIX JAHHBIX 110 25 moarpynnaMm kaxagad n3 4000 BeIKTrouareaeit
(Tabmmma 10).

LleHTpanbHad IMHNA 1 KOHTPOJIbHBIC I'PAHUIILI BBIYMCIICHBI HIKE U IIPUBEACHDBI HA pUCYHKE 10.

[MpoLeHT HECOOTBETCTBU

0,6

——————————————————————————————————————————————————————————————— UCL=0,52 %

L
0,4
/\ A AN A _
- ' p=0,27 %
\/ ‘ N VYV

0,2

——————————————————————————————————————————————————————————————— LCL=0,02 %

0 5 10 15 20 25 Homep noarpynnsi

Pucynoxk 10 — p-Kapra 11o gjagHsIM TadaIunsr 10

p-Kapra:

8+14+...+14 269 |
IIEHTPAJIbHAA JIUHUAL. p = 4000 x 25 B 100000 = 0,0027=0,277%:;

UCL = » +3 4 p(-p)/n = 0,0027 + 30,0027 (1-0,0027)/4000 = 0,52%:;

LCL = p -3 p(-p)/n =0,0027 — 3./ 0,0027 (1-0,0027) /4000 = 0,02 %.

Kapra moxasbIBacT, 4YTO KAUeCTBO BBLIKIIOUATEICH HAXOAUTCA B VIIPABIISIEMOM COCTOSHUU, XOTH
[IPOLICHT HECOOTBETCTBUM BUAVMMO CAMIUKOM BeauK. JlaHHbIE KOHTPOJIbHBIE I'PAHULILI MOTYT OLITDH
UCIIOJIB30BAHbL JUIA OVIAVIIMX IIOATPYIIIL O TeX HOp, II0KA IIPOLECC HE U3MEHUTCAd WIA BLIMACT
M3 CTAaTUCTUUYECKM VIIPABILEMOTO COCTOdHUA. Korma Xe IIpolece HaXOAUTCI B COCTOSHUU
CTATUCTUYECKON YIIPABIIIEMOCTH, BPS IV YIACTCA KAKOE-IN00 YCOBEPILIECHCTBOBAHUE O3 N3MEHEHU Y CAMOIO
T[Iporecca.

Ecau caesraHo yiIydllleHUE IIpoliecca, Haao BBIYUCINTL HOBBIE KOHTPOJIBHBIC I'PAHULILI JJI OVIYIIX
TIOATPYIII, YTOOBI YUECTh N3MEHEHHOE KAUeCTBO IIpoliecca. Eciau nmponecc yiaydireH (3HAYCHUE p YMEHDIIN -
JIOCH), TO HY>KHO MCIIOJIB30BAaTh HOBBIE I'paHUIbI. ECii mpotiecc ObUT yXYAILIEH (3HAYSHUE p YBEIIMUMIOCH),
HAJ0 HAUTH OOIIOJHUTEIBHBIE HECIIYIAMHbBIC IIPITYNHEL.

OTMeTUM, 4YTO JI9 IIPUBEACHHBLIX MJAHHBIX B TOW XK€ CTEICHU IIPUTOAHA Ap-KapTa, IIOCKOJIBKY
00BEMBI BCEX BBIOOPOK paBHBLI. BBIMUCICHM OJId Ap-KapThl AaHbl B Tabauie 10, Kapra mpeacraBicHa Ha
pucyHke 11.
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Taomnxwuuna l0 — Beiknouareiu. IlpeaBaputeabHbIC JaHHDBIC

Yucao npo- Yucno He- Yucno npo- Yucno He-
Howmep KOHTpPOJIHUPO- | COOTBETCTBYIO- Upouert Homep KOHTPOJIHUPO- | COOTBECTCTBYIO- [Ipouent
IIOATPYIIIIBI | BaHHBIX BEIK- IITUX BBIKIIIO- HECOOLBCL- IIOATPYIIIEL | BaHHBIX BBIK- | IMUX BRIKMIO- | o-OUIBeL=
TIOYaTeeu yarejacu C1BHH TIoYareiieu yarejacu ciBUH
1 4000 8 0,200 14 4000 3 0,200
2 4000 14 0,350 15 4000 15 0,375
3 4000 10 0,250
4 4000 4 0,100 16 4000 11 0,275
S 4000 13 0,325 17 4000 9 0,225
18 4000 13 0,450
6 4000 9 0,225 19 4000 6 0,150
7 4000 7 0,175 20 4000 12 0,300
3 4000 11 0,275
9 4000 15 0,375 21 4000 6 0,150
10 4000 13 0,325 22 4000 12 0,300
23 4000 3 0,200
11 4000 5 0.126 24 4000 15 0,375
4
. - 12 0,500 Bcero 100000 269 0,269

Yneno HeCOOTBETCTBYHOLLINX eanHALL

25
——————————————————————————————————————————————————————————————— UCL=20,59
20
15
np=10,76
10
5
——————————————————————————————————————————————————————————————— LCL=0,93
5 10 15 20 25 Homep nogrpynnbl
Pucyrok 11 — np-Kapra 110 jagHbIM TadIune 10
np-Kapra:
- _ 8+14+777+14
LEHTPAIbHAY JIUHUA: np = 52 = 10,76 :

UCL = np + 3y np(1-p) = 10,76 + 310,76 (1-0,0027) = 20,59 :

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

13.2 p-Kapra. CrtraHgapTHBIE 3HAYEHUWd HE€ 3a1aHbl

B KOMIIaHWN, N3TOTABJIMBAKOIIEN TPAH3UCTOPDI, OBbLUIO PELISHO BBECTU KAPTY JOJIN HECOOTBETCTBYIOILIX
eOVHUL p. bbUIn cCOOpaHBI 1 IIpOAHAIM3UPOBAHEBL JAHHBIE 3a 1 Mec. M3 mpoayKumm eXXkeqJHEBHO B KOHIIE JH
M3BJICKAJINCH CIIYYAMHBIE BBIOOPKU U PETUCTPUPOBAIOCH KOJINYECTBO HECOOTBETCTBYIOIINX €AMHUAIL. J|aHHbBIE
IIpUBeAeHBI B Ta0auie 11.
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Taonuma 11 — TpaHn3ucropsl. p-Kapra (ImepBOHaYaIbHBIC JTAHHBIC)
Yucno Yucno Jona Yucno Yucno Jona
HOMGD IIPOKOHT- HCCOOT- HCCOOT- HOMGD IIPOKOHT- HCCOOT- HCCOOT-
HOA- POJIMPO- | BETCTBYIO- | BETCTBYIO- UCL LCL HOA= POJIMPO- | BETCTBYIO- | BETCTBYIO- UCL LCL
IDYIIBI BaHHDbIX HiHx CiAk- | IIHMX CIAH- IDYIUIBI BadHHDbIX HIUuXx CIAH- | IIHUX CIH-
CIHMHHII HHWII Ap HHII P CIMHHMII HHII Ap HHUILI D

1 158 11 0,070 0,117 | 0,003 14 145 8 0,055 | 0,119 | 0,001
2 140 11 0,079 0,120 | 0,000 15 160 6 0,038 | 0,116 | 0,004

3 140 3 0,057 0,120 | 0,000
4 15 6 0,039 0,177 | 0,003 16 165 15 0,091 | 0,115 | 0,005
S 160 4 0,025 0,116 | 0,004 17 136 18 0,132 | 0,121 | 0,000
138 153 10 0,065 | 0,118 | 0,002
6 144 7 0,049 0,119 | 0,001 19 150 9 0,060 | 0,118 | 0,002
7 139 10 0,072 0,120 | 0,000 20 148 5 0,034 | 0,119 | 0,001

8 151 11 0,073 0,118 | 0,002
9 163 9 0,055 0,116 | 0,004 21 135 0 0,000 | 0,121 | 0,000
10 143 J 0,038 0,119 | 0,001 22 165 12 0,073 | 0,115 | 0,005
23 143 10 0,070 | 0,120 | 0,000
11 150 2 0,013 0,118 | 0,002 24 138 3 0,058 | 0,121 | 0,000
12 153 7 0,046 0,118 | 0,002 25 144 14 0,097 | 0,119 | 0,001
13 149 7 0,047 0,118 | 0,002 26 161 20 0,124 | 0,116 | 0,004

Bcero 3393 233

Cp@,[[HF[F[ HOJISA HCCOOTBCTCTBVIOIIMX CANHUIL 3d MCCALL ITOACUHUTHIBAIACDH CIICAVIOIINM 06pa30M:

O0ILIee YMCIIO HECOOTBETCTBYIOILIMX CAMHUI] 233

~ 3893

p = = 0,060 .
P O01IIEE YMCIIO TPOKOHTPOJIMPOBAHHDBIX SIVHWII

[ lockonbpKky 00beMBbI rToArpyHIIl pa3inuHbl, 3HaUeHNI UCL 1 LCL BeMUCIIIOT I KaXKIOU ITOATPYIIIIbL
HO 110 (popMyJIe

OTIEC]

7 (1- D)
V' = |

7+ 3

JHaueHdg UCL m LCL taxke mnpusBeneHbl B Tadmmie 11. O4yeBMIHO, YTO BBIUMCICHUE 3HAYCHUN
n nocrpoeHne auHu UCL m LCL mig xaxmoll ITOATPYHIIBI JOCTATOYHO TPYyZOeMKO. OIHAKO U3
TaOObl 11 MOXHO IIOHATH, YTO HOJM HECOOTBETCTBYIOIIMX enmHWD UId moarpyoir Ne 11 m 26 He
JIEXAT B COOTBETCTBYIOIIMX IIpeAciiax. HDTU ABE IIOATPVIIIBLI  ObUIM MCKIIIOYEHBI W3  JAHHBDBIX,
[IOCKOJIBKY OHU ITOABEPIJIMCH APYIUM HECIIYYAMHBIM U3MEHEHIAM. BKIIIOUeHNE MX B pacyeThl IIPUBEIIO OBI K
3aBEPILICHUIO CPEAHETO U KOHTPOJIBHBIX TpaHUIL. | 1pMYmHBL 5TUX BBICOKMX 3HAYCHUN JOJDKHBI OBITH HAUJIECHDI,
YTOOBI IPEAIIPUHATh COOTBETCTBYIOINE KOPPEKTUPYIOIINE JEVCTBUA IS IIPEAOTBPAILCHUSA NX OYIYIINX I10-
saBJIcHU. 1lepecMOTpeHHAA CPEeaHAS 10 HECOOTBETCTBYIOIINX €AWHULL BBIMUCICHA UL 3HAYCHUN OCTAIBHDBIX

24 TIOATPVIIIL.

195

= 0,054.
3596

p =

[lopcuer UCL u LCL mig xaxaon 1moATrpyHIIbl ¢ UCIIOJAb30BAHUEM IIEPECMOTPEHHOTO 3HAYCHUSA p

BBIABIIIET, UTO BCE JOJIM HECOOTBETCTBYIOIIMX €ANHUIL HAXOAATCA BHYTPU COOTBETCTBYIOIIMX KOHTPOJIBHBIX
rpa"uil. [loaToMy IepecMOTPEHHOE 3HAYEHME p B34TO B KAYECTBE CTAHAAPTHOM IO HECOOTBETCTBYIOIINX
SAMHULL VIS IIOCTPOCHMS KOHTPOJIbHBIX KapT. TakuM obpaszom, p, = 0,054,
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Kaxk 0TMe4a10Ch BBILLIE, IIOCTPOCHME BEPXHUX KOHTPOJIbHBIX I'PAHNIT A1 KAXKION IIOATPVIIIILI IIEPEMEH-
HOT'O O0bEMa — TPYAOEMKUHM U KPOIIOTIIUBLIN HIponecc. OIHAKO IIOCKOIBLKY 0O0beMBI IIOATPYIIIL HE CHUILHO
OTJIMYAIOTCSA OT CpeJHEro o0beMa BBLIOOPKM, paBHOTO 1350, mepecMOTpeHHAs p-KapTa (€ UCIOJIb30BAHUEM
p, = 0,054) MoxeT OBITb IIOCTPOEHA C MCIIOJIL30BAHMEM BEPXHEW  KOHTPOJILHOM TPAHULBL A
CpeaHero obbeMa IOATpYHIIbI, paBHOro x# = 150. Torma MOXHO BBIUUCIUTL JIMHUU IIEPECMOTPEHHOU
p-Kapra.

I1lepecMoTpennasa p-kapra:

neHTpaabHas TuHUA p, = 0,054,

0,054 x 0,0946
\ 150

UCL = p, + 3 \/F’O L=20) = 0,054 +3 ~ 0,109 ;

LCL = p, — 3 \/ £0 (ln_ P) 0,054 — 3 \/ 0,054 f;(? 0946 (TaK KaK OTPULIATEILHBIE 3HAYEHUSA HEBO3MOX-

HBI, HAZKHSIS TPAHUIIA OTCYTCTBYET).
Kapra Ha pucyHke 12 ImokassIBaeT COCTOSIHUE CTATUCTUYECCKOM VIIPABISIEMOCTH IIPOLIECCA.

[lona HeCOOTBETCTBYHOLLNX €0UHUL

0,12
_______________________________________________________________ UCL=0,109

0,10

0.08

0,06 ‘ . p=0,054
001 \

0,02
Homep noarpynnbi

Pucynok 12 — llepecMmoTpeHHasd p-Kapra 1o JaHHBIM TaOIuIbl 11

I13.3c-Kapra. CtaHnapTHBE 3HAaYECHUI HE 3a1aHEBLl

[IponsBoauTesIb BUACOKACCET XKEJIACT VIIPABILITL YUCIOM TOYEYHBIX HECOOTBETCTBUM  HA
BUAcoJeHTE. BuaeosieHta mpousBoautces minHOM 4000 M. IlpeacraBieHHbBIE JaHHBIC IIOKA3BIBAIOT YUCIIO
TOYEUYHDBIX HECOOTBECTCTBUM, HAMACHHBIX IIOCICA0BATEC/ILHBIM O0CICA0OBAHNEM ITOBEPXHOCTH 20 MOTKOB BUIEO-
JICHTBI, KaXAbIN LIUHON 350 M, U3 OAHOTO IIPOU3BOIACTBECHHOTO IIpollecca, IPUIYEM ODCIeIOBAICA OAVH
KOHEII JICHTDL.

YT100BI yIIpABILAThL 3TUM IIPOLECCOM, HAMEUEHO IIPUMEHUTD C-KapTy, HAHOCS YMCIIO TOYCUYHBIX HECOOT-
BeTCTBUM. /laHHBIE U1 20 MOTKOB IIPUBEACHBI B TA0IUIIE 12 1 B34TBHI B KAUYECTBE IIPEABAPUTEIILHBIX JAHHBIX
JUISL IIOATOTOBKY C-KapPTHI.

Taoxuna 12— BuneoneHra. IlpeaBapureiIbHbIC TaHHBIC

Homep

MOTKA 1 2 3| 4 J 6 7 8 |9 (10|11 (12 {13 | 14| 15 (16| 17 | 18| 19 | 20 | Bcero

Yucio

TORCARBIX Yy 701 121506 |20 4|46 |3 (33163 |1]|5]6 68
HECOOT-

BETCTBUU
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HGHTpaJIbHaH JINMHWA 1 KOHTPOJIBHDLIC TPAHWIIBI BBIYUCJ/ICHDBI HNU2KC W 1IPpU

c-Kapra:

HOEHTPAJIIbHAA JIMHUA. ¢ =

Yncno HeCoOTBETCTBUN

10

—~\

I‘W

Pucynaok 13 — c-Kapra 1o faHHbIM TaOmnel 12

_ T+1+..+6

UCL=c¢+3Jc=34+3/34=89;

LCL =z -3¢ =34-3

CYTCTBYET).

_ 68 _
20 20 =34

\
NV

15

3,4 (T. K. oTpULIATEIbHBIC 3HAYECHNS HEBO3MOX:

I'oCT P 50779.42—99

c=3/4

Homep noarpynnbl

20

BEACHBI HA PUCYHKE 13.

HbI, HUXKHAA I'PAHWILA OT-

HpeﬂBapI/ITGHBHBIG HAHHDBIC ITOKA3BIBAKOT, YTO IIPOLCCC HAXOANUTCA B COCTOAHNN CTATUCTUYECKON Y1I-

PABIISIEMOCTH.

134 u-K apra.

Tabuiie 13.

Tadonuma 13 — 3aBoa 1o Npou3BOJACTBY IIMH. UMCIO HECOOTBETCTBUM HA €AUHUILY (CIUE
14 moarpynmnamM, od0beMoM # = 15 Kaxgas)

YUYnciao

HECOOTBETCTBUMN HAa €OAUHUILY

Ha 3aBoae 1mo ImIpomsBOACTBY INMH KaXAbIE II0JYaca KOHTPOJIUPOBAJIM 15 IIMH M 3alIUCBHIBAIINA
O0Illce YMCIO HECOOTBETCTBUM M MX YMCIIO HA €AMHUILYY. bBUIO pEIIeHO NIPUMEHUTH U-KApPTy I
yuciIa HECOOTBETCTBUU HA €AWMHUILY, YTOOBI OIIPEIACIINTD COCTOSHUE IIpolecca. /JlaHHbIe IIpUBEICHDI B

UTIbI ITPOBEPAIINCDH 110

Homep Yucno Yucno HecooT- Homep Yucno Yucno HecooT-
ITOATPYIIITED HECOOTBETCTBUM ¢ BETCTBUM Ha IOATPYIIITEL HECOOTBETCTBUM ¢ BETCTBUM Ha
CIUHUILY U CIUHUILY U
I 4 0,27 9 ) 0,13
) 5 0,33 10 4 0,27
3 3 0,20 11 7 0,47
4 6 0,40 12 5 0.33
5 , 0.13 13 ) 0.13
6 I 0,07 14 3 0,20
7 5 0,33 Bcero 35
8 6 0,40
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CpelHee 3HAUCHUH U IIOACYNTHIBAJIOCH U3 TAOINILIL 13 nejieHreM O0IIEero Yrciia HECOOTBETCTBUM (113

pdia c-3HAYCHUH ) Ha ODOIIEEe YMCI0 IIPOKOHTPOJINPOBAHHBIX eAUHUIT (T. €. 14 Y 15).

D 55 _
TSy T 14x15 0,26 .

u-Kapra:

IeHTpasibHas TnHuA:. u = (0,26

UCL = u+ 3 Ju/n =026+3,/026/15= 0,65

LCL = uw - 3 \/E /n = 0,26 — 3 \/ 0,26 /15 (T. K. OTpULIATEIBHBIC 3HAYCHUS HEBO3MOX.

TPaHMIIA OTCYTCTBYET).

1bl, HNXK

s bibl

JIaHHBIC 1 KOHTPOJIbHBIEC JIMHUY HAHECEHBI HA pUCYHKE 14. Kapra 1oKa3bpBaeT, 4To IIPOLECC HAXOANTCSI

B COCTOSAHUU CTATUCTUYECKOMU VIIPpABJIACMOCTH.

Uncno HecooTBeTCTBUNA

Ha eauHULY
0,7
____________________________________________________________ UCL=0,65
0.6
0,5
0.4
u=0,26

/

0,1

2 4 G 8 10 12 14 Homep noarpynnsl

Pucynok 14 — u-Kapra 1o jaHHbIM TaOJIUIBI 13

OTMETHM, YTO ITOCKOJIBKY OOBEMBI ITOATPYIIII IIOCTOSIHHBI, MOKHO IIPUMEHUTD U c-KapTy.
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ITPUJTOKEHHUE A
(PEKOMEHIIYEMOCE)

11pumepnl GopMHUPOBAHUA PAIIMOHAILHBIX MOATPYIII

OcHOBHag 3aj1a4a KOHTPOJIBHBIX KapT Lllyxapra — BBISIBIICHUE OCOOBIX IIPUYNH U3MCHUYNBOCTH B XOJI¢ TEXHOJO-
TMYCCKOro IIpolecca 3a aHAJIM3UPpyeMbId 11epruod. st oOHapyKeHUS IIPU3HAKOB OCOOBIX IIPUYNH COIIOCTABIISIIOT W3-
MCHYMBOCTHh BHYTPU IOATPYIII ¢ U3MECHYMBOCTBIO MEXIY IoArpyHnaMu. IIpy 3ToM rpaHUIBI OlIcHKYM U3MEHYMBOCTH
(KOHTPOJBHBIC T'PaHUIIbI) PACCUUTHIBAIOT TOJBKO Ha OCHOBE M3MCHUYMBOCTH BHYTpHU ItoArpvinbl. Ilpeamnomaraercs,
YTO U3MCHYMBOCTH BHYTPHU ITOJATPVIIIT OOVCIOBINBACTCI OOBIYHBIMU IIPUYMHAMM, a MEXY IIOArPYIIIIaMHA — OCOOBIMU
[IPUINHAMU.

TakumM o0OpaszoM, crrocod POpMUPOBAHUSA ITOATPVIII CYIMSCTBECHHO BIMICT HAa HHTEPIIPETAIIUIO ITOJIY4ACMBbIX
pe3yiIbTaTOB. UMEHHO BO3MOXHOCTD I'PYIIIINPOBAHMS JAaHHBIX IS aHAJIN3a Pa3JIMYHBIMH CIIOCO0aMU IIPUBEJIa K pas3iiv-
YUIO IIOHITUN «BBIOOPKAa» U «pallMOHAJIbHAY ITOATIPYIIIIa».

B psane cutyanuii, HalrpuMep, KOraa €CTh TOJbKO OAHA ¢MHUIIA O00OpVAOBAHM, OAMH OIIEPaTOpP U T. II., IIOHI-
TUC «pallMOHAJIbHAY IIOAIPVIIIIa» U «BBIOOPKA» MOTYT COBIIAJATh.

Eciy e 11 KaXaoro pe3yjabTrara 1Ipoliecca (M3MEpEHU IIapaMeTpa IIPOAYKIIUN) PETUCTPUPYIOT €le pal PaK-
TOPOB (HOMEP €AMHUIBI O0OPYAOBAHUSA MHOTIOIIOTOKOBOIO TEXHOJOTMUYECKOTO IIpoliecca, (paMuiIng oreparopa Wi
HaJIaq4uKa, HOMEp NMKIIA U T. II.), TO IIPY HAJIMYUM OJHOM BBIOOPKM M3 IIPOIIECCa BO3MOXHBI HECKOIBKO CIIOCOOOB
(POpMUPOBAHNA PALIMOHAIBHBIX HOATPYII (HAIIpUMEP 110 €AMHUIAM O0OpPYAOBAHU, 110 OIlepaTopaM WIN HOMEpaMm
ITKJIA).

IIpu sTOM MHTEpIIpETALINS PE3VIBTATOB aHAIM3a KOHTPOJIBHBIX KApPT AOJDKHA 0043aTEJIbHO YUUTBHIBATH UCIIOJIb-
30BaHHBIN CIIOCO0 (POPMUPOBAHUS pallMOHAIBHBIX ITIOATP VIIIL.

Hirke mpuBelicH IIpuMep AAHHBIX U3 TEXHOJIOTMYECKOIO IIpoliecca MapaUICJIbHOU O00padOTKM 3aroTOBOK Ha
HECKOJIBKO OMHOTUIIHBIX €AUHUIIAX OOpYIOBaHUA (MHOTOIIIIMHACIBHBIN CTAHOK) ¢ pETUCTpallMed AOIIOTHUTEIBHBIX
(PaKTOPOB TEXHOJIOTUUYECCKOTO IIpoliecca (HOMEP NIIUHACII, ITUKI padOThl O00PYIOBAHNY, BpEMS B3ATHUSI BHEIOOPKU).

Kaxnplii 4yac oTOMparoT BBIOOPKY, (POPMUPYEMVIO M3 OAHOU €AMHUIILI IIPOAVKIIMM OT KaXKIOro M3 YEThIPEX
[IIIIAHCICH IIPU KaKIOM U3 II4TU NUKIIOB padoThl craHka: A, b, B, I, /1.

[IprnMep JaHHBIX (OTKIIOHEHME pasMepa AeTalId OT HOMHHAJIa B MUKPOMETpPax) OJHON 4acOBOU BRIOOPKU U3 2()
[IOCJICOBATECIIBHBIX U3ACIINN ¢ YKA3aHUEM AOIIOJIHUTEIIbHBIX (PaKTOPOB IIpUBEACH B Tadauie A.l.

TaoaxmaA.l — /JlaHHBIEC OJHON YaCOBOUM BRIOOPKM (OTKIIOHECHHE pasMepa ACTAIN OT HOMUHAIBHOTO 3HAYCHU I )

B Mmuxkpomerpax

Huxi1 paboThel cTaHKA
Homep
IIITHHIEII

A b B I |
1 9 14 16 14 18
2 12 14 12 16 16
3 10 12 12 10 11
4 12 14 12 10 16

IIpuBencHHBIEC BEIOOPKHU IIPU pa3HBIX CIIOCO0aX (POPMUPOBAHUS PAllMOHAJIBHBIX IIOATPVIIII OVAYT OTpaKaTh pa3-
HbIE UCTOUYHMKU MU3MEHUYUBOCTH, B JAHHOM CJIy4ae UX TPHU.

Cnoco6 1. ITpu popMupoBaHUY pallMOHAIBHBIX IIOJATPYIII U3 JAHHBIX 10 CTOJIOIAM KaXI0W BEIOOPKU BHYTPU-
IPYIIIIOBAd U3MEHUYMUBOCTDh OYIET OTpaxKaTh U3MEHUYNBOCTD MEXKAY IMIINHACIIMMN CTaHKA (IIOJIyYMM 80 IMOATPYIII 11O 4
CAMHUIIBI B KAXKA0M), a MEXKIPYIIIOBASd U3MEHUYNBOCTh — M3MEHUYMBOCTD OT IIUKJIA K ITUKITY.

Cnoco0 2. IIpu popMUpOBaHUN pallMOHAJIBHBIX IIOATPYIII U3 JAaHHBIX 10 CTPOKAM HOJIyUIUM 4 Hadopa IIOATPVIIII
JUIA KK I0ro IHAeHd (20 IOATpYIII 110 5 €AMHUIL B KaX10i1). B 3ToM c1y4yae BHYTpUTPYIIIIOBAYg U3MEHUYMBOCTD OYIET
OTpaXaTh U3MEHUYMBOCTD OT LIUKJIA K MUKV UL KaXIOro IMIIWHACIA, a MEKIPYIIIIOBASI U3MEHUMBOCTh — M3MEHYM -
BOCTB OT 4Yaca K 4acy.

Cnoco6 3. IIpu dpopmupoBanu noArpyl 13 20 eAMHUI] IPOAYKIIMY OT BCeX IINMHICICH U BCeX IIUKIOB 3a OAUH
yaCc BHYTPUTPYIIIIOBAS U3MCHUYMBOCTDL OVIET OOBECIUHIThL U3MCHUNBOCTD MEXKIY BCEMU IIIIWHICIAMM U ITUKJIAMU, a
MEXKTPVIIIIOBAA U3MEHUUBOCTD OVIET OTPaAKaTh M3MEHUYMBOCTD MEXKY ITOCIEAOBATCIbHBIMUY YacaMU (ITOJIyIUM 20 II0/I-
rpynil 1o 20 ¢IUHUI IIPOAYKIIMY B KaXTI0M).

TakuM 00pa3oM, IIpU OJHOM CIIOCOOE B3ITUA BBIOOPOK IIOJIVUAEM TPHU CIIOCO0a POPMUPOBAHUS PALIMOHAIBHBIX
[IOATPVYIIIL U TPU CIIOCO0a MHTEpIIPETAlIUM, ITOJIYIACMbIX /U KOHTPOJIbHBIX KapT.
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