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MNMpeaucnoBune

Llenwn, ocHoBHbIe MpUHLMMLI U 06WKMe NpaBuna npoBeaeHUs paboT No MEeXroCydapCTBEHHOW CTaHOapTH-
3auum yctaHoeneHsl MOCT 1.0 «MexrocygapcTeeHHas cuctema craHaaptusauuu. OCHOBHbIE MOMNOXEHMS» W
FOCT 1.2 «MexrocynapcTeeHHas cucTema cTaHgapTuaaunu. CTaHgapTbl MEXrocyaapcTBeHHbIE, NpaBuna U peko-
MeHZalUuWK No MeXrocyaapCTBeHHOW cTaHdapTuaauuu. MNpasuna paspaboTky, NPUHATHSA, 0GHOBINEHWS U OTMEHbI»

CeegeHunn o cTaHgapTe

1 NOArOTOBIEH 3akpbiThiM akunoHepHbIM 06L1ecTBOM «HayyHo-MccnegoBaTeNbCKUA LEHTP KOHTPO-
151 U AMarHOCTMKK TexHudeckux cuctem» (3A0 «HWML, KO») Ha ocHoBe COGCTBEHHOrO NepeBofa Ha PYCCKUMA
S13blK @HIMOSA3bIYHOW BEPCUM CTAHAAPTA, YKa3aHHOMo B MyHKTe 5

2 BHECEH MexrocygapcTBeHHbIM TEXHUMYECKMM KOMUTETOM No cTangaptu3aumm MTK 125 «Mpumene-
HWEe CTaTUCTUYECKUX METOLOBY

3 MPUHAT MexrocygapcTBeHHbIM COBETOM MO CTaHOAapTM3auMW, METPONOrMK W cepTudgukaumm
(npoTokon ot 31 mapta 2023 r. Ne 160-I1)

3a NPpUHATKE Nporonocoeanu:

KpaTtkoe HanmeHoBaHue cTpaHbl no MK Kopg ctpaHbl no MK CoKpalleHHOe HauMeHOBaHWE HaLMOHAaNLHOro opraHa
(MCO 3166) 004—97 (MCO 3166) 004—97 no craHgapTuaauum
ApMeHus AM 3A0 «HauwnoHanbHbIM opraH No cTaHgapTU3auun U MeTpo-
norumny» Pecny®nukmn ApmeHns
benapycb BY locctaHgapt Pecny6nvku benapycs
KasaxcTaH KZ lNoccranpapt Pecnybnuku KaszaxctaH
Knpruaus KG KblprelactaHgapt
Poccus RU PocctangapTt
TamKUKACcTaH TJ TamxukcTaHgapt
YabeknctaH uz YactaHgapTt

4 lMpukaszom PegepanbHOro areHTCTBa N0 TEXHUYECKOMY PErynupoBaHuio U MeTponoruu ot 27 anpens
2023 r. Ne 282-cT mexrocynapcrBeHHblid ctaHgapT FOCT ISO 7870-5—2023 BBegeH B OeCTBUE B KQYeCTBe
HauuoHansHoro ctaHgapTa Poccuiickon ®epnepauun ¢ 1 aHBapsa 2024 r.

5 HacToswwmit cTaHaapT naeHTUYeH MexayHapogHomMy ctaHgapTy 1ISO 7870-5:2014 «KoHTponbHbIe Kap-
Tbl. YacTe 5. CneyunansHele KOHTponbHbIe KapThi» («Control charts — Part 5: Specialized control charts», IDT).

HavmeHoBaHne HacToswero ctaHgapTa U3MeHeHO OTHOCUTENbHO HauMeHOBaHUS YKasaHHOro Mexay-
HapogHoro ctaHgapTta anst npuseneHus B cooteetcteue ¢ FOCT 1.5 (nogpasgen 3.6).

[Mpy NpUMeHeHUM HacTosILLero ctaHgapTa peKoMeHAyeTCcs UCMOoNb30BaTh BMECTO CChIMOYHbLIX MeXay-
HapogHbIX CTaHOApPTOB COOTBETCTBYHOLLME UM MEXrocygapCTBeHHble cTaHaapThl, CBEAEHUS O KOTOPbLIX Npu-
BedeHbl B JONONHUTENBHOM npunoxeHun OA

6 BBEAEH BIMNEPBbIE

UHppopmayus o eeedeHuu 8 delicmeue (npekpaweHuu delicmeusi) Hacmosiujeao cmaHdapma u usme-
HeHUl K HeMY Ha Meppumopuu yKkasaHHbIX ebllie eocydapcme nybnukyemcs 8 ykazamensax HayuoHabHbIX
(2ocydapcmeeHHbIx) cmaHOdapmos, u3dagaeMbix 8 amux 2ocydapcmeax, a makxe 8 cemu VMiHmepHem Ha
calimax coomeemcmeylwWUxX HayuoHalbHbIX Opa2aHo8 no cmaHdapmusayuu.

B cnydae nepecMompa, U3MEHEeHUs UU OMMEeHb! Hacmosueao cmaHdapma coomeemcmeayrouas UH-
¢opmayus 6ydem onybnukogaHa Ha oghuyuanbHOM UuHmepHem-calime MexzaocydapcmeeHHo20 coeema o
cmaHdapmusayuu, Memponoauu u cepmughukayuu e kamanoze «MexaocydapcmeeHHble cmaHdapmbl»

© 180, 2014
© Odpopmnerune. IBY «HCTUTYT cTaHgapTuzauumny, 2023

B Poccuitickoin Pefepaummn HacTOALWMIA CTAHAAPT HEe MOXET ObiTb NMOMHOCTBLIO UMK Ya-
CTWYHO BOCTNPOW3BEAEH, TUPaXKMPOBAH W pacnpocTpaHeH B Ka4ecTBe 0pULManbHOo N3aaHus
Be3 pa3pelueHus denepanbHOro areHTCTBa N0 TEXHUYECKOMY PeryrnMpoBaHuWio U METPOMNOTm
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BBepgeHue

KoHTponbHble kapTbi!) LyxapTa, paccmoTpeHHble B ISO 7870-2, noMoraoT BhIABNATL HEODLIYHbIE
CTPYKTYPbl B AaHHbIX ANS NOBTOPAKOLWMXCA NPOLECCOB W npegnaralT KpUTepUn BbISBIEHUA OTCYTCTBUA
CTaTMCTUYECKON ynpaBnaeMoCcTK npouecca.

OpfHako Ansa KONUYecTBEHHbLIX AaHHBIX BO3MOXHbI 0CODbIe CUTYaLMK, Korga KOHTpOonbHbIe KapTel Ly-
XxapTa MoryT ObiTb HeafeKBaTHbIMW, HE4OCTATOYHbIMU UNKW MeHee 3D EeKTUBHLIMK NPU 0BHAPYXEeHUN He-
0BbIYHbIX CTPYKTYP BapuabenbHOCTU/M3MEHYMBOCTK NpoLecca, 0ocobeHHo B Tex cny4asx, Korga:

a) Ans U3rotoeneHunsi obbekTa TpebyeTcs 3HAYUMTENBHOE BPEMS, U NOSTOMY AaHHbIe BbIOOPKM OOCTYMHbI
yepes BonbLUe NPOMEXYTKM BpEMEHM;

b) cywecTByeT HECKONbKO MCTOYHWKOB MOATPYNM, KOTOPblE MMEKT NPUMEPHO OAMHAKOBYI NPOU3BOOU-
TenbHOCTb, CpedHee npoLlecca U BOCNpoM3BoAMMOCTL Npouecca;

C) cpegHee npoLlecca cucTeMaTU4ecku M3MEHAETCS;

d) obbem BbIBOpKM BENKWK, @ NOCNefoBaTeNbHOCTL MPOM3BOACTBA HE CYLLECTBEHHA;

€) NpoLecc He UMEET NOCTOAHHOIO LEeNeBOro 3HA4YEHWS.

B Takvmx cuTyauuax cnegyeT UCMONb30BaTh CrneynanbHble KOHTPOmbHbLIE KapThbl.

AHanornyHo ocobble cUTyaLnn MOTyT BO3HUKHYTh Npu paboTe ¢ AaHHbIMMW MO anbTepHaTUBHOMY NpU3Ha-
Ky. MOryT BOZHMKHYTb CMTYaLW, KOrga KpUTUYHOCTE HECOOTBETCTBUIA B MOATPYNNe BbI3bIBAET 03aD04YEHHOCTh,
HO pa3snunyHble HECOOTBETCTBUSA UMEHOT PasHy KPUTUYHOCTb. Takum o6pa3om, BCE TUMbl HECOOTBETCTBUW HE
MOryT GbITb pacCMOTPEHbl OOMHAKOBO. B 3aBMCMMOCTM OT KPUTUYHOCTW KaXOOMY KIaccy HeCOOTBETCTBUNA
OOMXKHbl BbITb NPUCBOEHLI Pa3NUYHLIE paHrK (Beca), U, COOTBETCTBEHHO, paccyMTaHbl HeraTUBHbIE Gannbl/
Bbannbl kayecTBa. KOHTpPONbHbIE rPaHMLbl PACCHMTLIBAKOT HA OCHOBE TaKMX HEraTMBHbLIX OLEHOK WU, COOTBET-
CTBEHHO, CTPOAT KOHTPOMbHbIE KapThbI.

MoryT BO3HUKHYTb CUTYaLMK, KOTAA UCX0OSA U3 MpaKTUYEeCKUX coobpaxeHWid KOHTPOmNb No ansTepHaTuB-
HOMY MPU3HaKy NpeanoYTUTeribHee KOHTPOMSA Mo KONMYeCTBEHHOMY MPU3HAKY, Kak Npy KOHTpone napameTpoB
NOMNOXEeHWs, TAK U NPU KOHTpPONe napamMmeTpoB M3MEHYMBOCTU/BapMabenbHOCTM KOHTPONUPYEMORN XapakTe-
PUCTUKKM NpoLecca (Hanpumep, KOHTPONb Ha OCHOBE kanubpor). B onepaunsax cOopku BO3MOXHO Hanuuue
MHOpPMaLUUK O KONUYecTBe eAnHUL NPOOYKUMWU C XapaKTepPUCTUKOW, MEHbLUE HWXKHEW rpaHuubl nons aony-
cka (kanwbp Henpoxo4HOR), a TakKe O KOMMYECTBE eQWMHUL MPOOYKLWN C XapakTepPUCTUKOW, NpeBbILLatoLLen
BEPXHIOK rpaHuLly nonsa gonycka (kanubp npoxogHoit). B Takon cutTyauum MoxeT BbiTb MCMONb30BaHa napa
crneunanbHbIX KOHTPOMbHbLIX KapT.

TakKke MOryT BO3HWUKHYTb CUTYaUWK, KOraa JaHHble He COOTBETCTBYIOT HOpMarbHOMY pacnpegeneHuio.
Takve cuTyauuu JOBOSIbHO YacTo BCTpeYalTcs B cdepe YCnyr, KpoMe Toro, B cneunanbHbIX MPOU3BOACTBEH-
HbIX Npoueccax. B aTom cny4ae cnegyet MCNonb3oBaTh CNeUnanbHY0 KOHTPOMbHYO KapTy.

HacTtoawmin ctaHgapT ABNSAETCHA PYyKOBOACTBOM MO MCMOMb30BAHWUIO CNeunarnbHbIX KOHTPOMbHBLIX KapT
ONS peLleHus BhILLEeYKa3aHHbIX TUMOBbLIX, HEOOLIYHbLIX CUTYaLIMIA.

1) B Pecny6nuke Benapych KOHTPOMbHBIE KAPThbl HA3LIBAIOT TAKKE KAPTAMMU YNpPaBNEeHWs.
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M E X T OCVYOdAPU CTUBTEUHUHUB # C TAHOAPT

CrtaTucTuyYeckne MetToabl
KOHTPOIIbHbIE KAPTbI
YacTtb 5
CneuunanbHble KOHTPONbHbIE KaPThl

Statistical methods. Control charts. Part 5. Specialized control charts

Oata eeegeHunsa — 2024—01—01

1 O6bnacTb NnpMMeHeHus

Hactosawmii ctaHgapT ycTaHaeBnvBaeT PYKOBOACTBO MO WCMOMb30BAHWK M MOHUMAHWUKO CrneunanbHbIX
KOHTPOMbHBIX KapT B CUTyauusix, Koraa npumMmeHeHne obblYHbIX KOHTPOnbHbIX kapT WyxapTta ans ctatuctude-
CKOTO ynpaBneHus NpoLeccom MoXeT BbiTb NMMBo He BO3MOXHO, NMB0 MeHee acheKTUBHO ANns oBHapyXeHWUs
HEeoBbIYHbIX CTPYKTYP M3MEHYMBOCTH NpoLecca.

CneunansHbIMU KOHTPOIbHBIMU KapTamu, pacCMOTPEHHBIMW B HACTOSILLEM CTaHZapTe Ans Konuye-
CTBEHHbIX AaHHbIX, ABMANTCS:

a) KOHTPOMbHbIE KapTbl CKOMb3SLLEro CPeAHEro W CKOMb3ALWEro paamaxa;

6) z-kapThl;

C) rpynnoBbl€ KOHTPOSbHbIE KapThbl;

d) KOHTpOMbHLIE KAapPThl 3KCTPEManbHbIX 3HAYEHWIA;
€) KOHTPOIbHbIE KapTbl C TPEHAOM,;

f) kOHTpPONbHLIE KapThkl KO3 ULMEHTA Bapuaunm;

g) KOHTPOIbHbIE KAPThl HEHOPMATbHbIX AAaHHbIX.

[nsa anbTepHaTUBHbIX AaHHbIX CNeUnarnbHble KOHTPOMbHbIE KApTbl, PACCMOTPEHHbIE B HACTOSALLEM CTaH-
[lapTe, BKMHYaloT:

a) cTaHOApTU30BaHHbIE P-KapThbl;

b) KOHTpoOnbHblE KapTbl 6annoB ka4ecTBsa;

C) KOHTPOIbHbIE KapTbl KOHTPOMSA ¢ NOMOLLBI Kanubpos.

B HacTosemM cTaHfapTe Takke NpUBEEHbl PEKOMEHAALMM OTHOCUTENBHO TOrO, KOraa cnefyeT UCMonb-
30BaTh KaXOyH0 U3 BblllenepeuncneHHbIX KOHTPONBHBIX KapT, yKasaHbl NpenmMyLLecTBa U 0COBEHHOCTM UX Npu-
MEHEHWs, a Takke peKkoMeHOaUuKu No onpeneneHuo COOTBETCTBYIOLNX KOHTPOMbHLIX rpaHuy. [na kaxaown
KOHTPOIbHOWM KapTbl NPUBEAEH NPUMEP.

2 HopmaTUBHbIE CCbINIKN

B HacTosillem cTaHfapTe UCMoNb3oBaHbl HOPMATUBHLIE CChINKWM Ha CNeaywMid cTanaapT [ans gatu-
POBaHHbIX CCbINOK NPUMEHSIIOT TONBKO yKa3saHHOE M34aHWe CCbINOYHOro cTaHaapTa, ANA HeAaTUPOBaHHbIX —
nocnenHee wanaHue (BKMoYasi Bce U3MeHeHUs )]:

ISO 3534-2, Statistics — Vocabulary and symbols — Part 2: Applied statistics (Ctatuctuka. CrnioBapb u
ycrnoBHble 06o3HaveHns. YacTb 2. [MpuknagHas cTaTucTuka)

3 TepMuHbI U onpeaeneHus

B HacTofWeM cTaHOapTe NpuMeHeHbl TepMuHbl no ISO 3534-2, a Takke criefywolline TEPMUHbLI C CO-
OTBETCTBYHOLLUMK OnpeaeneHnsIMn.

W3paHue ochmumnanbHoe
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3.1 koHTponbHanA kapTa (control chart): paduk, Ha KOTOPbLIA HAHOCAT B YCTAHOBIIEHHOM MOPSAKE 3Ha-
YeHWs CTaTUCTUYECKOro NokKasaTens B COOTBETCTBUU C MOCMNEA0OBATENBHOCTEI0 BbIOOPOK, MCMNOMNb3yeMbli AN
ynpasreHns NpoueccoM U CHXEeHWUS N3MEHYNBOCTHK NpoLecca.

MpumeyvaHne 1—TNopanoK HAHECEHWSA HA KapTy 3Ha4eHWin 00bIYHO NPUBA3aH KO BpEMEHW UnM Nopaaky otbopa
BbIOOPOK.

MpumeyvyaHne 2 — [NpUMEHEHUE KOHTPOMNBHOM KapThl 0BbIMHO Hanbonee ahheKTUBHO, €CIM Ha HEW OTpaXatoT
nokasaTternb npoLecca, KOPPEnMPOBaHHbLIA C KAYECTBOM rOTOBOIW NPOAYKLUM WUIK YCIyTW.

[ISO 3534-2:2006, 2.3.1]

3.2 koHTponbHas kapta WyxapTta (Shewhart control chart): KoHTponbHas kapTa ¢ KOHTPOmbHbLIMK rpa-
Huuamu WyxapTa, npegHasHavyeHHas ons pasgeneHus npuyvH U3MeHYUBOCTU KOHTPONMPYEMOW XapakTepu-
CTWMKM Ha criy4yaiHble U cneyuanbHble.

[ISO 3534-2:2006, 2.3.2]

3.3 KapTa KOHTpONA NO KonM4YecTBeHHOMY Npu3Haky (variables control chart): KoHTponbHas kap-
Ta WyxapTta, npegHa3sHavyeHHas Ans rpau4eckoro npeactasneHnst JaHHbIX, W3MepseMblX No HenpepbiBHON
LKane.

[ISO 3534-2:2006, 2.3.6]

3.4 kapTa KOHTpOns Mo ankTepHaTUBHOMY npu3Haky (attributes control chart): KonTponbHas kapta
LWyxapTa, npegHa3HavyeHHas Ans rpadMyeckoro npeactaBneHns CHeTHbIX UMW KaTeropuanpoBaHHbIX aHHbIX.

[ISO 3534-2:2006, 2.3.7]

3.5 KoHTponbHasa KapTa cpegHux apudcgmetudeckux, Xbar-kapra (Xbar control chart, average control
chart): Kapta KOHTpons no KONMMYeCTBEHHOMY NPU3HaKY, NpeaHa3Ha4YeHHasa s OLEHKM YPOBHSA npolecca Ha
OCHOBE cpeaHux apumeTnyecknx B nogrpynnax.

[ISO 3534-2:2006, 2.3.12]

3.6 koHTpONbHasA KapTa pa3MmaxoB, R-kapTa (R chart, range control chart): Kapta koHTpons no konwm-
4YeCTBEHHOMY NMpU3HaKy, NnpegHasHa4YeHHasa aAns oueHKU MU3MeHYMBOCTHM NpoLecca No pa3Maxam B nogrpynnax.

MpumeyaHue 1 — 3HadyeHne pasmaxa noarpynnel, 0bosHavyaemoe R, npeactaBnaeT cobol pasHOCTe Mexay
HanbonbLMM 1 HaMMeHbLUUM HabngeHnsamKU B nogrpynne.
MpumeyaHue 2 — CpegHee 3Ha4yeHve pa3Maxa Ansg Bcex noarpynn obosHaqaT R.

[ISO 3534-2:2006, 2.3.18]
3.7 KOHTpONbHasA KapTa cKonb3AWMX cpedgHmux (moving average control chart): KoHTponbHas kapTa,
npefHa3HayeHHas Ans OLEeHKU YPOBHS Npouecca No cpegHUM apugmMeTUyYecknM nocneaHux n HabnogeHuia.

MpumeyvaHne 1 — Takada kapta ocobeHHO nornesHa, Korga AOCTYMNHO TOMbKO OAHO HabnaeHne B noarpynne.
Mpumepbl — XapakTepucTMKKA NpoLecca, Takne Kak Temneparypa, AaBneHve, Bpems.

MpumeyvyaHne 2 — HoBoe HabnwgeHWe 3aMeHseT caMoe CTapoe K3 nocrneaHux (n+1) HabnwaeHWi.

MpumeyaHne 3 — HepoctaTkoM KapTel SIBNSETCA OTCYTCTBME BECOBbIX KO3(O(PWMUMEHTOB NpW BLIYMCIEHWM
CpeaHero apuMeTUHECKOro, YYUTLIBAKLLMX COCTAB UCMONL3YEMBIX 11 TOYEK.

[ISO 3534-2:2006, 2.3.14]

3.8 KoHTpoNnbHasA KapTa CKOMb3AWMX pa3maxoB (moving range control chart): Kapta koHTpons no
KONMUYEeCTBEHHOMY MPU3HaKy, NpedHa3HaqYeHHas Ans oueHKW M3MeHYMBOCTU npoluecca no pasmaxy n nocne-
O0oBaTenbHbIX HAbMOeHWA.

MpumeyaHue — Hoeoe HabniogeHve 3ameHaeT camoe cTapoe u3 (n+1) nocnegHyx HabnwaeHWA.

[ISO 3534-2:2006, 2.3.20]

3.9 z-kapta (z-chart): Kapta KoHTpons No KONMYECTBEHHOMY MPWU3HAKY, NpedHa3Ha4YeHHas AnsA OUeHKN
npouecca Ha ocHoBe NoArpynn co cTaHAapTU30BaHHON HOPMankHON NepeMeHHoNn.

3.10 rpynnoBas KOHTponbHasa kapta cpegHux (group control chart for averages): Kapta koHTpons
Nno KONMMYECTBEHHOMY MpU3HaKy, NpeaHa3HavyeHHas Afs OLEHKW YPOBHS MpoLecca Ha OCHOBE HawnbonbLumx
M HauMeHbLUWMX CpedHWX B MOArpynnax (MMerLWnX pasnuyHble UCTOYHWKK), C yKasaHWeM COOTBETCTBYHOLNX
0603Ha4YeHWIA BXOAHBIX QAHHbBIX.

3.11 rpynnoBan KOHTpPONbHas KapTa pa3maxoB (group control chart for ranges): Kapta koHTpons no
KOMWYEeCTBEHHOMY MPW3HAKy, NpegHa3HavyeHHas Ans OueHKW M3MEeHYMBOCTW npouecca Ha ocHoBe Hawbonb-
LWIMX pa3MaxoB B Moarpynnax (MMeloLmnx pasnuyHbie NCTOYHUKK), C YKazaHeM COOTBETCTBYHLLMX 0003Have-
HWIA BXOAHbIX AaHHbIX.

3.12 kOHTpONLHAaA KapTa 3KcTpeManbHbIX 3Ha4yeHun (high — low control chart): Kapta koHTpons no
KONMMYEeCTBEHHOMY MPU3HaKy, NpeaHa3HavyeHHas Ans OLeHKW YPOBHSA Npouecca Ha OCHOBE HanbonbLUMX 1 Hau-
MEeHbLUMX 3Ha4YeHWIn B nogrpynnax.

2



FOCT ISO 7870-5—2023

3.13 koHTponbHasa kapTta ¢ TpeHagoMm (trend control chart): KoHTponbHas kapTa, npegHasHaveHHasa ans
OLIEHKW YPOBHS MpoLecca Ha OCHOBE OTKITOHEHWI cpeHUX apudMeTMYECcKUX No NoArpynnamM oT OXuagaemMoro
M3MeHeHWs YPOBHS npoLecca.

I'IpmmeanMe 1 — TpBHﬂ MOXET ObITh onpeneneH aKkCcnepuMeHTaribHO Unu c nNoMollbld perpecCMoHHOro
aHanuaa.

| pnMmedyaHue 2 — TpeH,u, — 3TO TeHAeHUUA pocTa UK CHXeHWA LlE.‘HTpaJ'IbHOI?I NMHKK Npouecca nocne uc-
KNn4eHnAa Cny‘-lal“"lHOl?l W3MEHYMBOCTHN U LUMKIMUYECKNX BDSJJ,EFICTBMI;I, ecnu HBSHPD,EIEEMI::IE 3Ha4yeHnA npencrtaeneHbl Ha
rpachKe B NopAgke, COOTBETCTBYHOLWWEM MOMEHTAM BPEMEHU HaGﬂDﬂeHMﬁ.

[ISO 3534-2:2006, 2.3.17]

3.14 koHTponbHaA kapTa koadduumeHTa Bapuauum (control chart for coefficient of variation): Kapta
KOHTPOINS MO KONUYeCTBEHHOMY MPU3HaKy, NpegHa3Ha4YeHHas Ons OLEeHKM U3MEHUYNBOCTM NpoLecca no Koadg-
durymeHTam Bapuayum B nogrpynnax.

3.15 KoHTpONbHaA KapTa AoNed UNK NpoueHTa; p-kapTa (p chart, proportion or percent categorized
units control chart): Kapta koHTpons no ansTepHaTMBHOMY NPU3HAKY OMs KOHTPOMNS YMcna equHUL NpoayKLmm
OaHHOTO Knacca No OTHOLLEHUIO K 0BuweMy Yicny equHUL, NpoayKUMn B BbiIBOpKe, BbIpaKeHHOMY B BUAE Mpo-
NopLUMK MUK NPOLIEHTA.

MpumeyaHne 1 — B obnactu kayecTBa KnaccoM 0BbIYHO SABMSAETCS KMAcC «HECOOTBETCTBYHLIMX €4MHWL,
NPOAYKLMM» .

MpumedaHne 2 — Kak npaBuno, p-kapTbl NPUMEHSIIOT B TEX cryyasix, korga obbem BbIGOpkWM SABMSETCS
HEMOCTOSAHHLIM.

MpumeyvaHune 3 — HaHocUMble Ha KapTy AaHHbIE MOTYT BbITb AOMSAMKM UMK NPOLEHTaMMU.

[ISO 3534-2:2006, 2.3.11]

3.16 ctanpgapTu3oBaHHasa p-kapTa (standardized p-chart): Kapta KoHTpons no anstepHaTMBHOMY Npu-
3HaKy, rae 4onsA e4VHWL NMpoayKUMK aHHOTO Knacca npeacrasnset cobon cnyqanHyo BeNMYMHY, NOOYUHSO-
LLYHOCA CTaHOAPTHOMY HOpPManbHOMY pacnpefeneHuto.

NMpumedaHune — Ha aToi kapTe UeHTpansHas NUHUS — HynNeBas, BEPXHAS KOHTPOMbHasA rpaHula paBHa +3,
a HKHAS KOHTPONbHAas rpaHuLa paBHa —3.

3.17 koHTponkbHaA kapTa 6annoB kadecTBa (demerit control chart, quality score chart): KoHTponbHas
KapTa MHOTOMEPHOW XapakTepUCTUKN, NpegHa3HaYeHHas ans OLEHKN YPOBHS NMpoLecca Ha OCHOBE MpUCBOe-
HWS1 BECOBbIX KO3 (PMLUMEHTOR COBLITUSM B 3aBUCHMOCTUN OT UX 3HAYUMOCTH.

[ISO 3534-2:2006, 2.3.23]

3.18 KoHTpoONbHaA KapTa KOHTPONA ¢ NnoMowblo kanubpa (control chart for inspection by gauging):
KapTta KOHTpOnsa no ansTepHaTUBHOMY MPW3HaKy, KOrga KOHTPOINb BbIMOMHAKT ¢ NOMOLLbI Kanubpa n goctyn-
Ha WHOopMaLNS 0 KONUYECTBE eQWHUL, NPeBbILlalLLMX BEPXHUWA Npeaen kanubpa (OTKIOHEHHbIX MPOXOAHBLIM
Kannbpom) 1 Nexalmx HKe HWKHEro npegena kanubpa (OTKNOHEHHbLIX HEMPOXOAHbLIM Kanubpom).

4 O603Ha4YeHUsA U coKpaLeHUs

4.1 O60o3Ha4YeHUnA

B HacTosAWwemM cTaHgapTe UCNoNb3oBaHbl cnegyrowme 0603HaYeHus:
— obbem BbIDOPKM (NoArpynnbl);

— KOMW4YecTBO NOArpynn;

— OTAENbLHOE U3MEPEHHOE 3HaYeHUE;

— BbIBOpOYHOE cpeaHee i-i Nogrpynnbl;

>

xIx =

— apudMeTUYECKoe cpeHee cpedHUX Noarpynm;

— UCTUHHOE CcpefHee MpoLecca,;

— WUCTUHHOE CTaHAapTHOE OTKMOHEHWe NpoLecca;

pasmax;

— CpefHuii pazMax;

— BbI6OpPOYHOE CTaHAapPTHOE OTKMOHEHHUE;

— cpefHee apudMeTUYecKoe BbIBOPOYHbLIX CTaHAAPTHLIX OTKMOHEHUIA NOATPYNM;

Wl [P Xy aF x|
|
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p — J0nNs UMK NPOLEHT eOWHUL, NPOOYKLWN;

p — cpegHee apudMeTUYecKoe 4ONU UMW MPOLEHTOB eAUHULL NPOOYKLWN;

C, — UeHTpanbHas NUHAUS;

UgL — BEPXHSS KOHTPOMbHasA rpaHuLa;

EC'- — HWXHASA KOHTPONbHas rpaHvLa;

X — cpefHee apudMeTUYecKoe NepeMeHHol X, HaHECEHHOW Ha KOHTPONbHYIO KapTy;
Xy — HauBonbluee HabnogeHne B NOArpynne;

X; — HauMeHbluee HabnaeHne B noarpynne;

?H — cpegHee apudmeTnyeckoe HanbonblIMX HabnaeHW B noarpynnax;

X, — cpefHee apudMeTUHecKkoe HauMeHbLIMX HabngeHWin B noarpynnax;

z — nepeMeHHasi, MoAUYMHAKLLAACA HOpManbHOMY pacnpefeneHuto ¢ HyneebiM CpeaHUM U efu-

HWYHBIM CTAHOAPTHbLIM OTKITOHEHWEM;
— Koa(hduruneHT Bapuaumu;

— cpefHee apudMeTUveckoe 3HaveHUn KoapduumeHTa BapmuaLmin.

4.2 CoKkpaweHun

B HacToslemM cTaHgapTe UCNoNb30BaHbl CeayLMe COKpaLleH s:
BPO — ayTtcopcuHr 61u3Hec-nNpoLeccoB;

CV — koadchdumuneHT Bapnayum;

L5 — HwkKHWiA npepen kannbpa;

Ug| — BepxHui npenen kanubpa.

5 CneumnanbHbie KOHTPOMNbHbIE KapThbl

CneuwvanbHble kKapTbl KOHTPONS MO KOMWYEeCTBEHHOMY MPU3HAKY BKAHOYAKT crnefyoLue:
a) KOHTPOIbHbIE KApThl CKOMb3SALLEr0 CPEQHErO U CKOMNb3ALWEro pa3Maxa;

b) z-kapTbl;

C) rpynnoBblie KOHTPOIbHbIE KapThl;

d) KOHTPONbHbBIE KAPTbI IKCTPEMATbHbBIX 3HAYEHWIA;

€) KOHTPOIbHbIE KapThl C TPEHOOM;

f) kOHTpONbHbIE KapTbl kKO3thdULMEHTa Bapuaumu;

g) KOHTPOrbHbIE KapTbl HEHOPManbHbIX AaHHbIX.

CneuwvanbHble KapTbl KOHTPONS MO ansTepPHATUBHOMY MPU3HAKY BKNOYAKT criefyolive:
a) cTaHOapTU30BaHHbIE P-KapThbl;

b) KOHTponbHbIE KapTbl 6annoB Ka4ecTBa;

C) KOHTPOMbHbIE KapThl KOHTPOMSA ¢ NOMOLLLI Kanubpa.

6 KoHTpOnbHbIe KapThl CKONb3ALLEro CPeAHero U CKomnb3slWero pasmaxa

B HekoTopbIx cryyasx Ans npovM3BoACcTBa HOBOMO BUAA NpoayKuun TpebyeTca 3HauMTensHoe BpeMs Uiu
MCNbITaHWUA ABMAKTCA paspylualwmMn. B pesynstate HeynobHo yacto oTbMpaTth BIGOPKY AMA HAKOMNEeHWs
Heobxogumoro obbema BbiGopku (Npu n > 1). 3a 310 BpemaA cpegHee npouecca WNu ero AUCnepcysi MoryT
M3MEHWTLCS, U 3TO MOXET NPUBECTWU K HEKOTOPLIM 3aMeTHbIM noTepsiM. B Takux cnydasx ons MOHUTOPUHra
npouecca UCnonb3yT NOATPYNMbl, KaXa4as U3 KOTOPLIX COCTOUT M3 OTAENbHbLIX HABMOEHWA.

B Takoil cuTyauumn npennoXkeHo UCNoNb30BaTh KapThl CKOMb3SILWEro CPedHero U CKoMb3sLero pasmaxa
BMECTO KOHTpOnbHbIX KapT WyxapTa. Ckone3swme cpegHve ansa k noarpynn (kaxaas oowema 1) popmupy-
10T cneaywwmm obpasom. MNepBoHavanbHO 3HAYEHWs XapakTepuCTMK NEpBLIX kK Mogrpynn ycpeaHstoT. 3atem
(Ha BTOpPOM 3Tane) 3Ha4YeHne XxapakTepucTUKN NepBO NOArpynnbl OTOPAaCLIBAIOT B NOMb3Y 3HAYEHWs XxapakTe-
pUCTUKI (K + 1)-i nogrpynnbl ¥ NONy4aroT 3Ha4YeHUe CKOMb3sALWero cpegHero. 3atem oTopachiBaloT 3Ha4eHne
XapaKkTepucTUKA BTOPOI MOATPYNMbl, HO BKMHOYAKT 3HAUYEHUe xapakTepucTtukun (k+2)-i1 nogrpynnbl, 3TW 3Ha-
YeHUs! YCPEeOHAOT, U Tak Aanee. AHanorMyHelM 06pasom nony4yatoT cKonb3sAwmne pasmaxu. MHTEHCUBHOCTL
NMPOW3BOACTBA NOMOraeT ONpeaenuTb KONIMYeCTBO NOATPYNM, KOTOPbLIE CNeayeT UCNoMb30BaTh OOHOBPEMEHHO
ONsA onpefeneHns CKoMb3sLero cpeaHero v CKonbaswero pasMaxa. lNpu aToM, 4em MeHblLLe BenuyMHa casura
cpefHero U BapuauMm NpoLecca, KoTopsle HeobxoanMo 0BHapyXKUThb, Tem Gonblle 4OMKHO BbITh 3Ha4YeHue K.

4
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6.1 KOHTpOnbHLIE rpaHulbI

6.1.1 KapTa ckonb3siwero pasmaxa

€ =k _
Upy =B4R.

6.1.2 KapTta ckonb3sAwero cpegHero

C = x,
UCL = ;+ Azﬁ,
Lo, = x— AR,

rie R — ycpeHeHHbI pa3max. 3HaueHus A,, D3 n D, npusedeHsbl B NPUNoXeHUn A Ans pasnuuHbix o6b-
eMoB Bbibopku (n) = k.

6.2 UHTepnpeTauus

B otnuume ot KOHTPOIbHBIX KapT LIJyxapTa nocnefgoearteribHble 3HAa4YeHWA CKOINb3Allero cpegHero u
CKONb3ALWlEero pasmaxa He ABINAKTCA He3aBUCMbIMMN. CJ'Ie,EI,OBaTEJ'IbHO, Ha KOHTDOJ’IbHOﬁ KapTe CKOonb3Awero
cpegHero 1M CKonb3Awero pasmMaxa cepun To4eK C noboi CTOPOHBI OT U‘EHTpaJ'II::HOIﬁ JIMHUN He MOryT ObITb
MHTEPNPETUPOBaHbI TaK Xe, KakK Ha I(OHTpOJ'IbHOﬁ Kapte I.IJyxapTa. O,EIHaKO TO4YKa 3a npegenamMn KOHTPOIbHbIX
rpaHuy 3goecb MMeeT TOT Xe CMbICh, YTO U B chy4ae KOHTpOJ'IbHOFI KapThbl I.IJyxapTa. Ll,l’IKJ'IVIqECKVIF‘I y4acCTOK
n/Mnu Hanu4dune TeHOeHUWN K YBENMMYEeHUHD UKW YMEeHbLUEeHUIKD Ha KapTe CKONb3ALWEero paiMmaxa yKa3blBakoT Ha
BO3MOXXHOCTb YyIny4YLlleHWA. O,EI,HBKO cneynarbHblie NMPpUYKrHbI Bapmau,wﬁ Ha KapTtax CKOonb3Awlero cpegHero m
KapTax CKOMNb3Allero paamaxa Moryrt ObITb pasnmMyHbIMW.

6.3 NMpeumywecTBa

B HEKOTOpbIX CUTyaUMUsiX KOHTPOSbHbLIE KapThl CKOMb3ALWEr0 CPeaHEro 1 CKOSb3SLEro pasmaxa siBnstoT-
ca Gonee agpheKkTUBHEIMU. OHKU AT CUrHan npeayrnpeXxXaeHus paHblue, YeM npu UCNOoNb30BaHMM 0BbIYHBLIX
KapT (?, R). Het HeobxogumocTu xaaTth, noka byget HabpaHa Bcst HoBasi Bhibopka. 3TO MOXKET BbiTh BaXKHO,
ecnn o6bekT nnbo goporon, NMbo o6bem Npon3BoACTBaA HE BENUK.

6.4 OcobeHHOCTHU NPUMEHEHUA

MocnepoeartencHble TOYKW HE ABMSAKTCH HE3aBUCUMbIMU. HOCKOJ'ibe BEPOATHOCTE MOJfy4yeHuA cepM|7|
Ha KOHTPOIMTbHbIX KapTax CKOb3AWlero cpeaHero ik CKonb3AlWero pasmaxa HaMHOrIo Bbille no cpaBHEHWHO
C KOHTPONbHbIMW KapTtamMu Ll_JyxapTa, TpagnuMoHHaA UMHTepnpetauua cepwﬂ Ha 3TUX KOHTPOIbHbBIX KapTax He
gonyctuma.

6.5 NMpumep

3aBoaHy10 rONOBKY Ha KOpMyce YacOoB UCMOMb3YHOT ANA HACTPOWKM BpeMeHu. LLITudT 3aBogHOM ronoBku
BCTaBMNsETCA Yepe3 OTBEPCTME B KOpMnyce 4acoB. [luaMeTp OTBEPCTUA OOIMKEH YAOBNEeTBOpsATh TpeboBaHuo
0,005 + 0,001 mm. B Tabnuue 1 npuBeaeHbl AaHHbIE W3rOTOBMNEHMS, B NMPOLIECCE KOTOPOro BLIMONHAKT onepa-
L1I0 CBepreHMsa Kopnyca, YTobbl WTUMT 3aBOAHOM rONOBKM MOMECTUICS B KOPMYC YacoB. [puHATO pelleHune
06 vcnonb3oBaHWKM KOHTPOMbHbIX KApT CKOMNb3SALLEro CPeAHero M CKOMb3AWero pasMaxa nyTeM yCpeaHeHus
3Ha4YeHWn ouameTpa OTBEPCTWS M3 Tpex NocneaoBaTenbHbIX NOArpynm.

Ta6nuua 1— [aHHble MoArpynn nNpyu onpegeneHui gMameTpa OTBEPCTUS ANs WTUTA ronoBKuU

Homep [uameTp oTBEPCTMA Bigzrbiziegkzﬁg:ﬂ?x §rouiuies: | ‘Croneasuiun MpumMeyaHus
noarpynnl P P . cpegHee pasmax p
HabnoaeHu
1 0,003
2 0,005
3 0,001 0,009 0,0030 0,004
4 0,003 0,009 0,0030 0,004
5 0,002 0,006 0,0020 0,002
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OkoHyaHue mabnuuysr 1

Howmep Ouametp oTsepcTus Bgif:nw;i:&eéxgﬁgji?a-x Gronsssge. | (Ckankaaumi MpyumedaHus
NoArpynns o o cpeaHee pasmax
6 0,005 0,010 0,0033 0,003
7 0,006 0,013 0,0043 0,004 MepecmeHka
8 0,003 0,014 0,0047 0,003
9 0,004 0,013 0,0043 0,003
10 0,005 0,012 0,0040 0,002
11 0,005 0,014 0,0047 0,001
12 0,006 0,016 0,0053 0,001
13 0,001 0,012 0,0040 0,005
14 0,002 0,009 0,0030 0,005 MHCTPYMEHT M3MeHeH
15 0,007 0,010 0,0033 0,006
16 0,001 0,010 0,0033 0,006
{7 0,003 0,01 0,0037 0,006
18 0,004 0,008 0,0027 0,003
19 0,003 0,010 0,0033 0,001
20 0,001 0,008 0,0027 0,003
21 0,006 0,010 0,0033 0,005
22 0,005 0,012 0,0040 0,005
23 0,004 0,015 0,0050 0,002
24 0,002 0,011 0,0037 0,003
25 0,001 0,007 0,0023 0,003
Cymma 0,0829 0,080

6.5.1 KoHTpOnbHbIe rpaHUL bl KOHTPONLHOW KapThl CKOMNb3ALWEro pasMaxa

Cr=R= O.08D. Y, doss,
23

Ug = D4ﬁ =2,575 - 0,0035 = 0,0090,

Lo =DyR=0-0,0035=0.

MprBeaeHHble Bblwe 3HavyeHns D u D, B3ATL U3 npunoxeHus A anst n = 3. Mockonbky BCe 3HaYEHWUs
pasmaxa meHblue Ug , ONs BblYMCNEHUA KOHTPOMbHbBIX TPAHUL KOHTPOMbHOW KapThl CKOMb3ALWEr0 CpeaHero
3HayeHVe ycpegHeHHOoro pasmaxa npuHato pasHeivm 0,0035.

6.5.2 KoHTponbHbIe rpaHUL bl KOHTPONBLHOW KapThl CKONb3ALEro cpegHero

= 0,0829
CL:X: :

=0,0036,

Ugy = X + AyR = 0,0036 +1,023-0,0035 = 0,0072,

Loy = x — AR =0,0036 —1,023-0,0035 = 0.

B cooTsetcTBuM ¢ npunoxeHnem A nna A, npuHaTo 3Hadedve 1,023 ansa n = 3. KoHTponbHasa kapta
npuBegeHa Ha pucyHke 1.

6.5.3 UHTepnpeTauuna

MNo kapTe BUOHO, YTO NPOLLECC HAXOOAUTCA B CTATUCTUYECKM YyNpaBnaeMom (CTabunbHOM) COCTOAHUN.
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PI/ICYHOK 1— KOHTpOJ‘lebIe KapTbl CKOMNb3ALWErNo cpeaHero M CKonb3AWero pasmaxa

7 z-kapTa

CyllecTByOT CUMTyaLuK, Koroa HeOBXOAMMO KOHTPONMPOBATL Mnpouecchl ¢ BonbluMM pazHoobpasvem
NPOAYKUMW C PasnuyHbIMKW TEXHUYECKMMU TpebosaHusamu (TY), usrotaBnveaemoi HebonblIMMKM NPOU3BOA-
CTBEHHBIMW NaPTUAMU U C Pa3NUYHLIMU 0ObeMamMK BeIGOPOK. [pU HaNMYKMK CYLLECTBEHHbIX pa3nuyui B pas-
Bpoce xapakTepucTuK 3TOW NPOAYKLMM MCMNOMNb30BaHWe OTKNOHEHWUS OT LeneBoro nokasartens npouecca cra-
HOBUTCS NpobneMaTuyHbIM. Takke BO3MOXHbI CUTYaLUUK, KOraa y npouecca He NOCTOSIHHOE, a M3MeHsIlLLeecs
BO BPEMEHW LIENEBOE 3HAYEHME.

B Takux cryyasx o6bIYHO UCTIONb3YeMbIE KapThl, Takue kak (X, R) unu (X, s), He oBecrneunBaoT OCHOBY
ANA NpaBUNbHOW UHTEPMNpeTauuyM KOHTPOINbHON KapThl M NpaBWUMbHOMO MPUHATUA pelueHuid. MNoaxoasien B
3TOM Crny4yae KapToi, NO3BONALLEN YBUAETL 32aKOHOMEPHOCTH M MPUHATL PELLEHKUE, ABNAETCA z-KapTa. [puH-
LMN NOCTPOEHWA KapTbl COCTOMT B CTaHOApTM3auMu AaHHbIX, o6ecneynBarlleil KOMNEHCAUWUID PasnnuyHblX
napamMmeTpoB NpoAyKLMU OTHOCUTENBHO cpeaHero U pasbpoca npouecca, U TpaHcopMaUMio Kaxaon TOUKM B
CTaH4apTHYI HOpPMAankHYO NEPEMEeHHYI0 C MOMOLLEI0 NpeobpasoBaHuna z = (X — LL)/G Mpu yCrioBUW, 4TO Cpea-
Hee 3HayeHWe CcTaHOapTHOro OTKMOHEHUsI M3BECTHO (HA TOT MOMEHT). Ecnu npouecc HaxoauTcst B CTaTUCTK-
YecKkM ynpaBnseMoOM COCTOAHMM (cTabuneH), To CTaHAApPTU30BaHHbIE HOPMarbHbIE 3HAYEHWUs! M3MEHHATCS B
AvanasoHe oT +3 o —3. Takue kapTbl Ha3bIBAKT Z-KapTaMu.
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7.1 KoHTpOnbHLIE rpaHuubl

CL = 0,
Ug = +3,
Ly =3,

7.2 MNpeumylecTBa

MpenMMyLLecTBOM Z-KapTbl ABMSETCA MPOCTOTa pPacyeToB, MHTepnpeTauuu, W, 4To Haubonee BaXHO,
Z-KapTa cnoco6eTBYeT 06bLIMHOM UHTEPNPETaALMK KOHTPOMbHLIX KapT LWyxapTa ana ynpaeneHus npoueccamMu
W MPUHATUA PeLleHWiA.

7.3 Ocob6eHHOCTU NPUMEHEHURA

HDM OTCYTCTBUW npenblgyLlnx AaHHbIX 3Ty KapTy TPpyAoHO NPUMEHATb, NMOCKONbKY ONA OUeHKN W3MeH4YUn-
BOCTK HeOﬁXO,EWIMbI paHee nony4YeHHble JaHHbIe.

7.4 NMpumep

pacdhUTOBbLIE CTEPXKHM, MCNOMb3YEMbIE NPU NPOU3BOACTBE CTanu, o6xuraioT B nevax. B pasHoie MmomeH-
Tbl BpEMEeHW (Nogrpynmel) TemnepaTypa BHYTPY Neyun pasnuyHa. Lleneesle 3HayeHUs TemnepaTtypbl U OLEHKK
NMPUCYLLEro CTaHOAPTHOrO OTKIOHEHWUA TeMMepaTypbl B Me4M B pasHoe Bpems npuBegeHsl B Tabnuue 2. Pac-
CYWTaHHbIE CTAaHOAPTHbIE 3HAYEHWS HOPManbHOW NEePEMEHHOW (Z) ONs PasnUYHbIX NOATPYNN NpMBEOEeHb! B
Tabnuue 2. 3aTem onpefenskT, rge HaxogoAaTca 3TW 3HadveHus (Mexay +3 u —3). Ecnu oHu Bhiwe (+3) unu
HUxe (—3), TO 3TO HeKOHTponupyemas cuTyauusi. KoHTponbHas kapTa npMBeaeHa Ha pUCyHke 2.

8 NpynnoBas KOHTpoONnbHasaA KapTa

B NpoMbILLNEHHOM NMPOW3BOACTEE MOXET CMOXUTLCA CUTyaUWs, NpW KOTOPOW AaHHble ONS KOHTPOns
KayecTBa NoCTyNaloT U3 HECKONMbLKMX MCTOMHUKOB, HanprMMep ¢ MHOTOLUMUHAENLHOTO CTaHKa C O4HOW U TOW Ke
CTaHOapTHOM MPOW3BOAWMTENBHOCTLIO WNUHAENEN, UMW OT HECKONMBKUX paboumx, UMK C HECKONMbKUX MAaLUvH.
B Takux cnydyasx, ecnv npu ot6ope obpasua He NpednpuHATLI creuuanbHble Mepbl, MHXEHEPY Mo Ka4ecTsy
TPYOHO BbISIBUTL MPUYKUHY NpoGrnemMbl, KOrga KOHTPOSbHAs KapTa MoKasbiBaeT OTCYTCTBME YNpaBnsieMOCTH.
OOHMM W3 OYEBUOHBIX PELUEHUI ABNAETCA BefeHWe OTOENbHOW KapThl ANS KaXO0ro BO3MOXHOTO MCTOYHMKA
Bapuauuid, YTO OOBOMbHO HEPALMOHANBHO U OTHUMAaEeT MHOIO BpeMeHU. PelueHne 3Toi npobnemsbl obecne-
YyMBaeT MMelLLas LMPOKoe NpUMEeHeHne rpynnoBas KOHTPOnbHasa KapTa, Bnepeble paspaboTaHHas ¢ Lenbio
KOHTPONS pasmepoB NpoayKLMK MHOFOLUNMHAENLHOTO aBTOMAaTa.

[pynnoBeble KOHTPOMbHbLIE KApThl MPUMEHUMbI TONBKO TOTAA, KOrAa ecTe 4OCTAaTOYMHO OCHOBaHWUW Npeg-
nonaratb, YTO CpedHME KaK[Ooro WCTOYHMKA AaHHbLIX, @ Takke OUCNEepCUM Kadoro MCTOMHUKA OOMHAKOBbI.
BmMecTo MCMoNb30BaHUS Napbl KapT CpeaHero U pasMaxa Ans Kaxaoro BO3MOXHOIO UCTOYHMKAE U3MEHYMBOCTH
(HanpuMep, MalnHBI UNKU paboyero) NPUMEHSIOT TONbLKO OOHY Napy KapT cpefdHero v pasMaxa. Ha kapTe
cpefHero oTobpaXkaloT caMble BbICOKME U Camble HU3KWEe CpefdHue 3Ha4YeHus BMecTe ¢ MaeHTuduKaTopamu
WCTOYHWUKOB (TAKUMW, KaK CEPUMHBIA HOMEp WNUHOEenen/cTaHkoB/paboyunx), a Ha KapTe pasmaxa oTobpaxaroT
HambonblWWiA pazMax. Ha kapTe cpefHero camble BbICOKUE, a TaKKe W CaMble HU3KUE 3HAYEHWUs COemMHS-
0T NUHMEN, 4YToObl M3bexaTk nyTaHvubl. OCHOBHAA uaes 3akio4aeTcs B TOM, YTO ecnv COOTBETCTBYHLLee
onpefeneHHoMy obpasuy Haubonbliee 3HauYeHne HaxOANTCH HKE BEPXHEW KOHTPOMbHON rpaHuubl (Ug ),
TO OCTanbHble ToXe 0653aTenbHO ABNAKTCS TaKUMU. AHANOrMYHO eCn HauMeHbLIEee 3HaYeHWe He BbIXOOWUT
32 HWKHIOK KOHTPOMbHYW rpanuuy (Lo ), To Apyrne 3HadeHus obssatenbHO ABNAIOTCA Takumu xe. Maex-
TMMKALIMOHHBIA HOMEpP, COOTBETCTBYIOLLWA CaMOMY BbICOKOMY 3HaueHuio 3a npegenamu Ug , unu camo-
MY HW3KOMY 3HauYeHUIo, HUKe Lo, cpasy ykasbiBaeT MCTOYHMK npobnem. Crnenyet obpallaTe BHUMaHKE Ha
KOHKPETHbIA MOEHTU(UKALMOHHLIA HOMEep, KOTOPLIA YacTo NOABNSAETCS CPeAMn BLICOKMX 3HAYEHUI Unn cpeau
HWU3KWUX 3HaYeHWn. Ecny BLICOKWE W HU3KME 3HAYEHUSA BMECTe JEMOHCTPUPYIOT LIMKIMMYECKYO 3aKOHOMEPHOCTb
NS OAHOTO U TOTO e WAEeHTM(MKALMOHHOro HoMepa, aTo TpebyeT 0coBoro BHUMaHUs 1 aHanuaa.
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Tabnuuya 2— [aHHble nogrpynn no Temnepartype 60KOBOW NOBEPXHOCTH NEYM

Howep | Bpewn | O | o oo | Hamonsenoe | ;_(x—k) Moumesasme

noArpynnsi (4) () naHHbIM (G) 3Ha4eHue (x) c
1 2 205 212 200 -2,36
2 4 210 7,07 200 -1,41
3 6 210 8,48 210 0,00
4 8 220 6,36 215 -0,79
5 10 220 7,07 215 -0,71
6 12 230 7,07 220 -1,41
7 14 230 6,36 225 -0,79
8 16 230 17,68 240 0,57
9 18 240 11,31 245 0,44
10 20 240 10,61 260 1,89
11 22 240 7,07 265 3,54 HewucnpaBHocTb cucTe-

Mbl Harpesa

12 24 240 3,63 245 1,42
13 26 240 5,563 255 2,71
14 28 250 8,08 260 1,24
15 30 250 12,65 270 1,68
16 32 250 13,62 285 2,57
17 34 260 10,5 285 2,38
18 36 260 10,07 285 2,48
19 38 270 8,48 285 1,77
20 40 270 6,36 285 2,36
21 42 270 7,07 285 2,12
22 as 270 7,07 285 2,12
23 46 280 6,36 300 3,14
24 48 280 7,67 300 2,61
25 50 320 4,95 330 2,02
26 52 380 4,95 350 -6,06
27 54 460 5,15 430 -5,83
28 56 480 6,7 460 -2,99
29 58 550 8,1 530 —-2,47
30 60 550 51 545 -0,98
31 62 550 4,8 565 1,04
32 64 550 5,25 550 0,00
33 66 550 4,5 545 -1,11
34 68 550 6,02 540 -1,66
35 70 550 8,07 530 -2,48
36 72 460 7.8 450 -1,28
37 74 340 10,2 350 0,98
38 76 300 8,76 310 1,14
MpumevaHune — Takue cobbITWS, KAk M3MEHEHME CbIPbS, CMEHBI, ONepaTopa M T. M., MOryT BbiTb 3anucaHbl B

pazgene «lpumMedaHus», 4ToObl 0BNerYMTe NPOCNEXMBAEMOCTL CreLManbHON NPUYKMHLI BapyuauWi Ha 3TOM aTane.
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PucyHok 2 — z-kapTa

8.1 KoHTponbHbIe rpaHuubl

8.1.1 N'pynnoBas KOHTpPOMNkbHas KapTa pa3Maxa

C, =R,
Ug, = DR,
8.1.2 NpynnoBasn KOHTPONbLHAaA KapTa cpegHux
— k
CL =X= 2)?,,
i=1
UCL = ;’f' A2§,
LCL = ; — Azﬁ

3HaveHns KoadUUNEHTOB A,, Dy n D, NprBeaeHsb! B NPUNoxeHun A ans pasnnyHbix 06bemos BeIGOPKA.

8.2 Npeumywectea

MpeumyllecTBa 3ako4alTCsa B CrieayoLem:

a) kapTa TpebyeT MeHbLle paboTbl NPK NMOCTPOEHUW rpadiuka;

b) koMnakTHOe npeacTaBneHWe BCeil MH(OPMaLUK OT TPYNMbl MaLUIWH Ha OAHOW KapTe obneryaer WH-
TepnpeTaLuio;

C) Nerye BbISICHUTL, AAET N KOHKPETHbLIN UCTOYHUK CTaBUIBHO BLICOKME UIK HU3KWE 3HaYeHUs Ha KapTe
cpenHero unu pasmaxa. Ecnv Mexay MCTOYHWMKAMU HET peanbHoro pasnuyns, To B ONTOCPOYHON Nepcnek-
TUBE UM@PbI, COOTBETCTBYHOLIME PA3NUYHBLIM UCTOYHUKaM, ByayT MOSBNATLECA HA KapTax MoYTW OOMHaKo-
BO 4acTo.

8.3 OcobeHHOCTHU NPUMEHEHUA

OcobeHHOCTAMU NMPMMEHEHNA KapThbl ABNAKTCA Cneayrlne:

a) rPyNnnoBbli€ KOHTPOIIbHbIE KapThbl Tp86y|-0T Hannm4mnd HeCKONbKMUX NCTOYHWMKOB, KOTOPbBIE OAKT nNpumMmep-
HO paBHOe KOnM4ecTBO noarpynn npuMepHo C OAWNHaKOBOW MHTEHCMBHOCTLIO, HanpunmMmep, pas3Hblie WnuHgenn
Ha OgHOM aBTOMaTWU4eCKOM CTaHKe, HECKOJIbKO MOEHTUYHbIX CTaHKOB WITM HECKOINbKO OnepaTtopos, KaXabln
M3 KOTOPbIX BBIMONMHAET OQHY U TY Xe onepauunto. ME)K,EI,y CcpegHUMW 3Ha4YeHUaAMnN Nnn gucnepcuamMmn pa3nny-
HbIX Nnoarpynn BO3MOXHa COrMacoBaHHOCTbL, KOTOPaA MOXeT ObITb yCTOI.?'IHMBOI;I. Hanpwmep, eclin Ha OAHOM "
TOM Xe 3aJaHuu 3aJelCTBOBAHO 10 MalLuH, HO ABe U3 HUX MMEeKT pa3Hble TeEXHONMOrm4eckne BO3MOXHOCTH,

10
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rpynnoBas KOHTPOmNbHas KapTa He MOXeT ObiTb NpuMMeHeHa ko Bcem 10 MalluMHam, OHa He JOShKHa OXBaTbl-
BaTb 3TW [BE MalUWHbI. [1Be MalUUHbI, KOTOPbIM COOTBETCTBYIOT pasnuyHble TEXHOMOTMYECKME BO3MOXKHOCTH,
crnegyeT KOHTPONMMPOBaTh OTAENLHO;

b) ons MHTepnpeTauun HeoBXOAUMbI OMbIT U HABLIK;

c) 0BLLENPUHATASA UHTEPNPETALMS CEPUIA TOUEK BbILLIE U HUXKE LeHTPamNbHOW NTMHUM HEe NPUMEHUMA.

8.4 NMpumep

B tabnuvue 3 npuBedeHbl OBa U3MepeHWs OWaMeTPOB ABYX AeTanei, M3roTOBMEHHBLIX Ha KaXaom K3
WecTH WNUHAENen aBTOMaTMYeCKOro BMHTOHape3Horo ctaHka. MNpuBegeHHble 3HAYeHWs yKkasaHbl B eQUHU-
uax 0,001 mm npeBbiweHusa 12 mm. Camble Bbicokne (H) n camble HU3kue (L) cpegHue 3Ha4YeHus ykasaHbl B
Tabnvue 3 cooTBeTcTBEHHO. Camble BbICOKME padMaxuy Takke obosHadeHbl Bykson H B Tabnuue 3. MNpuHaTo
pelleHne NOCTPOUTb FPYNMOBYH0 KOHTPOMBHYH KapTy.

8.4.1 KoHTponbHbIe rpaH1Lbl FPYNNOBOWA KOHTPONbHOW KapThl pa3Maxa

C = R= %: 0,97 mkm = 0,00097 mm,

Ug = D4ﬁ = 3,267 - 0,97 = 3,17 mkm = 0,00317 mwm,

Lo, = D3R =0-0,97 = 0 Mkm.

3Havenus D; u D, ans obbema BbIGOpkM () = 2 B COOTBETCTBUM C npunoxeHnem A paeHbl 0 n 3,267
COOTBETCTBEHHO. [10CKOMbKY BCe 3Ha4YeHna pasmaxa meHblue Uq| , pa3maxu SBnaTcs OAHOPOAHLIMK. Taknm
0Bpa3som, cpegHUil pasamMax MOXeT BbITb MCNONb30BaH A1 BbIYUCNEHUS KOHTPOMBHBIX FPaHKL TPYMNNOBOMN KOH-
TPONBHOW KapTbl CPEOHEero.

8.4.2 KoHTpoOnbHbIe rpaHuLbl rPYNMnoBOM KOHTPOSIbHOW KapThbl CpeaHero

= 195,5
= x=

A o = 5,43 mkm = 0,00543 mm,
36

Ugp = X+ AR = 5,43 +1,88.0,97 = 7,25 mkm = 0,00725 mm,

Lep = x— AR =5,43-1,88-0,97 = 3,61 Mkm = 0,00361 MM.

3HadeHne A, B COOTBETCTBUM C npunoxeHuem A ansa seibopkn o6bema 2 coctasnser 1,880.

MockonbKy 3HavyeHuA npeBblwanT 12 MM, QakTUYECKME KOHTPOMNbHBIE paHuLbl ANs FPYNnoBOA KOH-
TPOMNBHOW KapThl CPEOHEro COCTaBMAT:

C, = 12,0054 mm,

Ug = 12,0072 mm,

Loy = 12,0036 mMm.

Tabnuuya 3 — Pesynsrarel MAMepeHM AnaMeTpa B noarpynnax (Mkm 6onee 12 mm)

namer
noicr)gﬂy?ﬁlbl Hong;su‘n““_ ,quanb'Di] :emnb 4 CpeaHee X Pasmax R MpumeyaHune
1 6 7 6,5 H 1
2 4 6 5,0 2 H
3 6 4 5,0 2 H
1 4 5 4 4.5 L 1
5 6 5 543 1
6 4 5 4.5 1
1 6 6 6,0 H 0
2 6 6 6,0 H 0
3 5 6 55 1
2 4 5 8 5,0 L 0
5 5 6 55 1
6 s 5 6,0 H 2 H

11
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OkoHyaHue mabnuubl 3

ﬂozpryel'l?'lb{ HOM:ZHL:HMH_ geTanbﬂ:ameT,qpeTanb ; CpenHee X Pasmax R MpyMeyaHue
1 5 6 5.8 1 H
2 6 6 6,0 H 0
3 5 5 5,0 L 0
° 4 6 5 55 1 H
5 5 L5 5,0 L. 0
6 6 6 6,0 H 0
1 5 6 5.5 1
2 6 5 5,5 1
3 5 5 5,0 0
4 4 4 4 4,0 L. 0
5 5 7 6,0 H 2 H
6 6 4 5,0 2 H
1 5 6 5,5 1
2 5 4 45 L 1
3 6 5 5.9 1
5
4 7 4 5.9 3 H
5 % 6 6,5 H 1
6 5 7A 6,0 2
1 5 5 5,0 L. 0
2 6 5 5.5 1
3 4 7 5.5 3 H
- 4 7 6 6,5 H i
5 5 5 5,0 L 0
6 6 5 5,5 1
Wtoro 195,5 35

[pynnoBble KOHTPOSbHbIE KAPThI CPpeQHEero 1 pasMaxa nokasaHbl Ha pucyHke 3. Ha rpynnoBon KOHTPOrb-
HOW KapTe cpedHero nokasaHbl caMble BLICOKME U CaMble HU3KWEe 3HAYEeHWUs C COOTBETCTBYOLWNMUY yKazaTens-
MU, UAEHTUULUPYIOLMMUN UCTOYHKK (HOMEP LUNMHAENS ). AHANOrM4YHO Ha rpynnoBOM KOHTPOMNLHOW KapTe pas-
Maxa HaHeceH HanbonblIMiA pa3Max C COOTBETCTBYHOLMMK YKa3aTenaMyu UCTOYHUKE, WAEHTUULMPYOLWMMA
HOMep WnuHaens.

8.4.3 UHTepnpeTauunna

Het cBnaeTenbCcTB Kakon-nMbo HEKOHTPONMMPYEMOW CUTYaLUN.

12
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PucyHok 3 — pynnoBasi KOHTPOmNbHAas KapTa CpeaHux U pasmaxos

9 KoHTponbHasa kapTa 3KCTpeManbHbIX 3Ha4YeHUN

BoamoxHbl cuTyaumm, korga obbem BbIGOPKM Benuk, a nocneaoBaTenbHOCTL NMPOU3BOACTBA HEBO3MOX-
HO oTCcneauTb. Hanpumep, Npy NPOW3BOACTBE NapTUAMK (HanpuMep, HaHeceHWe LIMHKOBOTO NMOKPLITUS, Tep-
Moo6paboTka Npu OTXWre) NocneqoBaTensHOCTL NMPOU3BOACTEA TPYAHO NpocneauTb. KpoMe Toro, MocKomnbKy
HECKOMNbKO NapTuil CMELLNBAT, CUCTEMATMYECKAA N3MEHUYNBOCTb CTAHOBUTCHA HEOTHEMMEMOW YacTbio Aanb-
Helwei o6paboTku. B Takux cMTyauMsax KenaTenbHO MCMOMNb30BaTh KOHTPOMLHYK KapTy 3KCTpeMarnbHbIX
(HaMBOMbLWKUX U HAUMEHBLUUX) 3HAYEHUA UMW KOHTPOMBHYHD KapTy «MakCUMyM-MUHUMYM», KaK ee 4acTo Ha-
3bIBakT, BMECTO 06bIYHOI KOHTponbHOW KapThl WyxapTa.

9.1 KOHTpOnbHbIe rpaHULbI

911 CPEHHEE U cCTaHOapTHOE OTKINOHeHWe HeEU3BECTHbI
Ecnun 3Ha4veHunn cpegHero n gncnepcu npouecca Hem3BeCTHbl M3 NPOWIbIX AaHHbIX, NX OLEeHUBAIOT Ha
OCHOBE COﬁpaHHbIX MCXOOHbLIX JaHHbIX, & KOHTPOJIbHbIE FpaHWLbl BbIYHMCIAKT cneayrnwmm oﬁpaaom:

CL:(XH'*'XL):M,
2
Ug, = M+ H,R,

13
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Lo, =M —HyR,
rme R = Xy — X[, Xy M X, — HauBornbluMe N HaUMEHbLLME 3HAYEHWs! COOTBETCTBEHHO B KaX/0i MOATpYnne, Xy,
1 X, — cpefHne HanBomNbLUMX N HAMMEHBLUIMX 3HA4EHWNA COOTBETCTBEHHO MO BCeM noarpynnam. 3Havexus H,
npuBeaeHbl B NPUNoXeHUn A.

9.1.2 CpegHee M cTaHOApPTHOE OTKMOHEHWE U3BECTHbI

Ecnu aHaveHns cpegHero M cTaHOAPTHOTO OTKMOHEHWUST NPOLLecca W3BECTHbI, L U G COOTBETCTBEHHO, TO
KOHTPOSBHBIE rPaHULbl PaBHbI:

C,=u,
Ug =1 + Ho,
Ly =10 - Ho.

3HavyeHus H npuBeneHbl B NPUNOXeHUN A.

9.2 UHTepnpeTtauusn

HE.‘CMOTpFl Ha TO, 4YTO, Kak NpaBuIo, YKa3blBatOT BEPXHOK KOHTPOIBHYH TpaHUUy ANS X U HUXHIOK
KOHTPOMbHYO rpaHuly Ond X, , MOXXHO ONpefeniTbe BEPXHIOK WU HMXKHIOK KOHTPOMbHbIE rpaHUUbl ANA X, U X,

i 1\ 5 e o 1)\ 5
no cdopmMmynam Xy i(Hz_EJR n Xx; i[HZ_EJR cooTBeTCcTBEeHHO. B Takom cnydae casur npouecca

BbISIBIEH, €CITN KaK X, TaK W X; HAaXO0AATCH Bbillle COOTBETCTBYOLLIMX BerHEI?'I WM HYKHER KOHTPOJIbHbIX Tpa-
HUL. C ,EIperFI CTOPOHbI, €CNKA X, NPEBLILLAET COOTBETCTBYHOLLYH BEPXHIOK KOHTPOIMBHYO rpaHULYy, a X; HXe
COOTBETCTBYHLEN HMXKHEWN KOHTPONBbHOW rpaHUUbl, 3TO ABNAETCA OOCTATO4YHbIM JOKa3aTelnbCTBOM 114 BbIBO-
na 06 yBeIIM4eHM N3MEeHYMBOCTHK MnpoLecca.

MNoaeneHue cepun n3 WwecTtn nnnm ceMmn ToYeK HauMBOMbLNX UMM HAUMEHbLLUMX 3HAYeHU Bnuxke K LUeH-
TDaJ'IbHOﬁ JINHUW NOKa3blBaeT ynydlleHne npouecca. KOHTpOﬂbeIe rpaHuubl Ona nocnenyrwuwlero npouecca
MOTYT BbITb nocnegoBaTenbHO M3MEHeHbl. Ecnn cyuiecTByert OAWHAaKOBLIN TPEeHO Kak 'y Xy, TaK Ny X;, OQHO-
BpeMeHHOEe CHWMXeHWe UK POCT, TO 3TO YKa3blBaeT Ha COBWUI CpedHero. AHarnormyHo Bce TeHOEeHUWKX YBenu-
YeHWA UM ymeHbLleHA U UMKITMYeCKne 3aKOHOMEPHOCTU OOJIKHbI ObITb nccnegoBaHbl Ha Hann4yne o0cobbix/
cneynanbHbIX MPUYUH. Ecnun Toukn Xy W X; HaxodsTcs O4eHb 6nunako K LI,EHTpaJ'IbHOPI JIMHWUKU, TO nnbo MeTo[n
0T60pa HEe noaxoguT, nuobo AaHHble ABNAKTCA HEOOCTOBEPHbBIMU.

9.3 MNpeumywecrtsa

,D,aHHbIPI BWO KapT L-ipe:.%Bbl‘-IaI?lHO NMpOoCT, TakK Kak ans nocTpoeHnA To4ekK Ha KOHTpOﬂbHOﬁ KapTte He Tp86y9T-
CH HUKAKUX BbIYMCIIEHWN. Kpome TOro, B 3TOM crny4ae H906XO,EI,VIMO 3anoriHATb TOJNTBKO OOHY KapTy BMeCTO OBYX
0BbI4HbIX KapT, MOCKOIbKY MHCbOpMaLIVIFl ob YPOBHE U gucnepcun npouecca npencraereHa Ha OofHOM Kapte.

OnbiT NMOKa3blBaeT, 4YTO B bonblwuHCTBE yCl'IOBMI;'I KOHTPOJIbHBIE KapTbl 3KCTPeMallbHbIX 3HAYEeHWIN NoYTH
TakK XXe XOpoLW, Kak KapTbl ()_(, R) A5A BblABNEHWA OTCYTCTBUA ynpaBnAaeMOCTU, M NPOCTbl B UHTEPNpeTaunn.

9.4 Oco6eHHOCTU NPUMEHEHUR

ﬂ,aHHbJVI BWA KapT He O4YeHb none3eH, ecrnn npouecc HeyCTOﬁ‘-IMB. Cuctematmyeckme naMeHeHns BHYTPW
napTum mMoryTt oCtatbCA He3aMe4YeHHbIMN.

9.5 MNpumep

MmeeTcs 25 nogrpynn 60NToB, U3rOTOBMNEHHbIX HA TOKAPHOM CTaHKe C PEBONIbBEPHOW FOMOBKOW, OTO-
BpaHHbIX Yepe3 perynspHble nepuoabl NPOWM3BOACTBA W 3anNUCaHHbIX B Nopsake marotoBneHus. Kaxanas noa-
rpynna umeet obbem 5. B Tabnuue 4 npuseneHsl HanbonbLwmne (x,) 1 HaUMeHbLlUMe (X, ) 3Ha4YeHnsa auaMeTpa
ronoeku 6onta ans Bcex 25 nogrpynn B ctonbuax 2 1 3 cOOTBETCTBEHHO. KOHTPONbHbIE rpaHWUbl ANs KapThbl
3KCTPEMATbLHLIX 3HAaYEeHWUIA PACCUUTLIBAKOT CneayoLwum obpasom:

k
Z XHi

Xy = —= 99.59 _ 3984,
k 25
i
XLi
\ S 98,98
==L 2T 3,059,
K 25

R =Xy - X, =3,984-3,959 = 0,025.
14
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KOHTpOJ‘IbeIe rpaHvlbl COCTABNAKT!

(Xy +X.) 3,984 +3,959
2 2

Ug, = M+ HoR = 3,972 +1,363-0,025 = 4,008,

=3,972=M,

CL:

Loy =M —HoR = 3,972 -1,363-0,025 = 3,938.

3HaveHve H, ana obbema BeIGOPKM 5 B COOTBETCTBUK C NpUnoxeHuem A coctasnset 1,363.

ﬂaHHble TEIGHMLI,bI 4 HaHeCeHbl Ha KOHTPOJbHYIKO KapTy 3KCTpeMallbHbIX 3Ha4YEeHW Kak ans HaH6OJ’[bLIJMX,

TaK W N5l HAUMEeHbLUKMX 3HAYEHWUI (CM. PUCYHOK 4).

Tabnuua 4 — [JaHHble nogrpynn No HAMBOMbLLMM U HAVMMEHBLUMM 3Ha4YeHUsAM auameTpa ronoeku Gonta

Homep noarpynni Hanﬁon&tiemsh:qaqeuwe HawmeH&uLerM;Haquue MpuMenaHme

1 4,00 3,96
2 3,99 3,95
3 3,99 3,97
4 4,00 3,97
5 3,99 3,97
6 4,00 3,97
7 3,98 3,96
8 3,99 3,98
9 4,00 3,98
10 3,99 3,97
11 4,00 3,98
12 4,01 3,98
13 3,98 3,97
14 4,00 3,98 M3ameHeHne maTtepuana
15 3,98 3,97
16 3,96 3,95
17 3,96 3,94
18 3,96 3,94
19 3,98 3,93
20 3,98 3,93
21 3,97 3,94 MIHCTpPYMEHT CriomMaH U 3aMeHeH
22 3,97 3,95
23 3,97 3,94
24 3,97 3,95
25 3,97 3,95

WUToro 99,59 98,98

MpumeyvyaHune — Takne cobbITUH, KAK U3MEHEHUE CbIPbsl, CMEHBI, ONepaTopa 1 T. N., MoryT BbiTe 3anvcaHsl B

pasgene «an/IME‘-IaHVIﬂ)), 4TO6LI OBNErnTL npocnexnBaemMocTb CI'IELI,MEHbHDﬁ NPUYUHBI Bapmauwﬁ Ha 3TOM 3Tane.
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9.5.1 UuTepnpeTtauuns

OanHble cTpok 19 u 20 B Tabnuue 4 ykasbiBalOT HA yBEMWYEHWE M3MEHYMBOCTU, CBA3AHHOW C COCTOS-
Huem MHCTpyMeHTa. CpegHee npoLecca HenocTosHHO. OHO pa3nuyHo Ans bonee paHHero nepuoga (nepeble
7 cTpok), cpegHero nepuoga (ctpokn 8—15) n Bonee nosgHero nepuoga. MoxHO AOCTUYL CTaBUNbHOCTH,
KOHTpONUpys COOTBETCTBYIOLLME HEe3aBMCUMBIE NapaMeTphl npoLecca.

10 KoHTponbHas kapTa ¢ TPeHAOM

B HEKOTOPbIX OTpacniAaXx NpoMbIWIIEHHOCTM B npouecce npom3BOACTBa ypOBEeHb npouecca cucrtema-
TUYECKU U3MeHAeTCcA. 3TO CBA3aHO, HanpumMmep, C N3HOCOM MHCTPYMEHTA B MeXaHMU4YeCKOM uexe, nageHnem
AaBrneHnAa npu onopoXHeHUN pe3epByapa 1 3aMmenneHnemMm XMmMmn4eckmnx peaKu,mﬁ no Mepe CHMXeHWnA KOHUEeH-
Tpaunn XMMUW4eCKMX BeLlleCTB B NapTtun C TedeHNeM BpeMeHN. B cny4yae M3HOCa MHCTpPpyMEHTa XenartesibHO
oTperynupoBatb UK NOBTOPHO 3aTOYUTb UHCTPYMEHT, yTOBbI M3bEexaTb M3roTOBMNEHUS HECOOTBETCTBy}OLIJ,EP"I
npoaykuuun. C ,El,pyl'OPI CTOPOHbI, MOXET OKa3aTbCA HELI,EJ'IECOOGDE!SHI::IM Ype3aMepHO 4acTo npepbiBaTh Npon3-
BOAOCTBO AnNA 3aMeHbl, FIOBTODHOPI 3aTOHYKKW UK HaCTpOﬁKM MHCTPpYMEHTa. LlEﬂbIO ABNAETCA 3KOHOMWA COBO-
KYMHbIX 3aTpaTt, CBA3aHHbIX C I'IpO,ElyKU,MEFI 1 3aMEeHON, I'IDBTOpHOl:’I 3aTOMKON Unu perynwpoal{oﬁ WHCTPYMEHTA.

4,02 -
A Ug

4.00 4

3,98 -

3,94 -

OuameTp ronoeku BonTa

CL
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PucyHok 4 — KoHTponbHas KapTa 3KCTpeMarnbHbIX 3Ha4YeH

ﬂ,l'lﬂ JKOHOMWYEeCKOro KOHTponAa npouecca HeaoCTaTO4YHO KOHTPOJBHbBIX KapT I.IJyxapTa (>_(— R), noTomy
4YTO Bapuauwnn B npouecce NponCXodAT He TOJNbKO M3-3a OOHUX Cl'lyl-laﬁHbIX, HO U 13-3a cneuunanbHbIX NPUYHH
Bapmau,mﬁ, Kak OSCy)K,EI,aHOCb Bhille. B aTom cny4dae none3Ha KOHTpOIbHaA KapTa C TPeHO0M. ﬂ,]’lﬂ Takomn Kap-
Tbl Bbl60pKVI COGVIDENOT TaKnUM o6pasoM, YTOObI YPOBEHb Npouecca Mmexay OByMA nocregoBateribHbIMUA Nnoa-
rpynnamm octaBarica bonee unu meHee NOCTOAHHBIM; U OTAElbHble eQWHNLUBI B noarpynne Bblnn nocnenoea-
TellbHbIMW eMHULUaMu NpoayKUun N3 Npon3BoACTBaA, Tak 4yTOObI TpeH4 OKa3biBan MMHUManbHoOe BIUAHUE Ha
pa3Max BHYTpWU noarpynnbl.

10.1 KoHTponbHbIe rpaHuLbl

10.1.1 KoHTponbHbIe rpaHvubl KapThl pa3mMaxa

C, =R,
Ug = D4ﬁ
Lo = D3R,

roe R— cpe,que yCpeaHEeHHbIX pa3mMaxoB.

10.1.2 KoHTponbHble rpaHULlbl KapTbl CpegHero

BribopoyHoe cpefHee k-ii nogrpynnei (Ek) MOXHO MpefcTaBuUTb Kak ;k = a + bk, rge a u b aBnarTCA
KOHCTaHTaMu, UX OonpenensoT cneaywLlinum obpasom:
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k - _ k _
(X -x)i—-k) 12X X(i—k)
b= i=1 - i=1
k 2
— k(k< -1
f=2
a=x-bk.
KOHTpOrbHbIE rpaHuLbl CPEAHETO MMEIOT BUA:
C, = a+ bk,

Ug, =a+bk+ AR,

Lo, =a+ bk—A,R.
3HaveHnsa Ay, D n D,y npuBefieHsl B NpUNoXeHnn A Ans pasnnyHbix 06bemMoB BbIGOPKU.

10.2 MpenmywectBa

KOHTpOJ’IbHaFI Kapta MMHUMWU3NPYET HacToTy perynupoBoK npouecca, 4To NpyuBOOANT K COOTBETCTBYHOLLLE-
MY CHWXEHWUK 3aTpart. KDOMS TOro, KpUTepun Oonsa CArHanoB BbiXO4a npouecca M3-nofg KOHTPONA Takne Xe,

Kak u ons I(OHTpOJ'IbHOPI KapTbl I.IJyxapTa.

10.3 OcoBeHHOCTU NPUMEHEHUSA

KoHTponbHas KapTa ¢ TpeHOoM:

a) nonesHa ToNbKO Torga, Koraa BOCNpoM3BOAMMOCTL MPOLIECCa O4YeHb BLICOKA;
b) npumeHMma TonbKO B TOM criyyae, ecnv aanbHeiwas cbopka He Tpebyetcs;
c) MeHee a(h(PeKTUBHA, YeM KapTa CpeaHuX.

10.4 NMpumep

B Tabnuvue 5 npvBegeHbl AaHHbIe O TONWKWHE rONOBKK cTapTepa, 06paboTaHHON HOBLIMW MHCTPYMEHTa-
mMu, ansa 25 nogrpynn (06bem kaxnon Beibopku 5), oToBpaHHbIX Yepes3 perynsapHbie nepuoabl NpoM3BoACTBa
M 3anucaHHbIX B nopsgke uarotoeneHus. CpegHee v pasMax ANA KaX4oW Noarpynnbl paccymTaHbl U Takke
npvBegeHbl B Tabnvue 5. MNpyuHATO pelueHne Ncnonb3oBaTh KOHTPOMbHYIO KapTy € TPEHOOM.

10.4.1 KoHTponbHbIe rpaHulbl KapThbl pa3Mmaxa

C; =R A0S or0%s,

28

Uy =D4R=2,115-0,016 = 0,034,

Lo, =DsR=0-0,016 = 0. _

Bce sHaueHua pasmaxa meHbwe D,R. CnegosaTensHO, NOMyYeHHbIE Bbile 3HaYeHWs AalT KOHTPOMb-
Hble rpaHWLibl KapThbl.

10.4.2 KOHTpONbHLIE rpaHULUbl KapPThl CPeAHEro

25
= zxi 49,440
x=4=1_ - =1,9776,
25 25
gok+1_25+1_ .,
2 2
3
12Y (i — k)
p=—I= = 12:1534 60118,

k(k2-1)  25(252 —1)
a=x-bk =19776-0,00118 13 = 1,9623.

C, =a+ bk=19623 + 0,00118k,
Uy =a+bk+ A2§= 1,9623 + 0,00118k + 0,577 - 0,016 = 1,9715 + 0,00118k,

Lo =a+ bk—A,R=19623 +0,00118k - 0,577 - 0,016 = 1,9530 + 0,00118k.
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Tabnwuya 5— [aHHble nogrpynn no TomnwMHE rofoBKM cTapTepa

noni::yh?;iij (0) Cp%,u;ee Pa:ﬂn;ax, (i—k) x{(i — K) Upy Loy (a5 Mpumedarme

1 1,962 0,03 =12 -23,544 | 1,9727 1,9542 1,9635

2 1,964 0,00 -11 -21,604 | 1,9739 1,9554 1,9647

3 1,960 0,03 -10 -19,600 | 1,9750 1,9565 1,9658

4 1,966 0,02 -9 -17,694 1,9762 1,9577 1,9670 | MameHeHne naptum
5 1,968 0,03 -8 -15,744 | 1,9774 1,9589 1,9682

6 1,968 0,02 T4 -13,776 | 1,9786 1,9601 1,9694

7 1,970 0,01 -6 -11,820 | 1,9798 1,9613 1,9706

8 1,974 0,02 -5 -9,870 1,9809 1,9624 1,9717

9 1,972 0,00 -4 -7,888 1,9821 1,9636 1,9729 | NepecmeHka
10 1,976 0,01 =3 -5,928 1,9833 1,9648 1,9741

1" 1,976 0,01 -2 -3,952 1,9845 1,9660 1,9753

12 1,980 0,01 -1 -1,980 1,9857 1,9672 1,9765

13 1,978 0,02 0 0,000 1,9868 1,9683 1,9776 | 3ameHa MHCTpyMeHTa
14 1,982 0,03 1 1,982 1,9880 1,9695 1,9788

15 1,984 0,01 2 3,968 1,9892 1,9707 1,9800

16 1,980 0,03 3 5,940 1,9904 1,9719 1,9812

17 1,984 0,02 4 7,936 1,9916 1,9731 1,9824

18 1,986 0,00 5 9,930 1,9927 1,9742 1,9835

19 1,986 0,03 6 11,916 1,9939 1,9754 1,9847

20 1,988 0,00 7 13,916 1,9951 1,9766 1,9859

21 1,988 0,01 8 15,904 1,9963 1,9778 1,9871

22 1,990 0,02 9 17,910 1,9975 1,9790 1,9883

23 1,992 0,01 10 19,920 1,9986 1,9801 1,9894

24 1,980 0,02 11 21,780 1,9998 1,9813 1,9906

25 1,986 0,01 12 23,832 2,0010 1,9825 1,9918
WUroro 49,440 0,40 0 1,5340

MpumedaHne — Takue cobbiTUA, KAK N3MEHEHWE CbipbA, CMEHbI, 3aMeHa orneparopa W T. [., JOMKHbI OblTb 3a-
nucaHbl B pasgene «[pumedanuns», ato obnerdaet oTcnexmsBaHue cneuvanbHbiX NPUHUH Bapyauui Ha 3ToM aTane.

[aHHble, NpuBedeHHble B Tabnuue 5, HAHECEHbI HA KOHTPOMbHYHK KapTy C TPEHO0M ANsA CPeaHero U pas-
Maxa (CM. pUCYHOK 5).
10.4.3 UHTepnpeTauums
MN3ameH4MBOCTL Npouecca HaxoaWTcs Nof KOHTPONEM, YTO BMAHO No KapTe pasmaxa. CpegHee (kap-
Ta ¢ TPeHJO0M) NoKa3blBaeT BbICOKY0 OAHOPOAHOCTb, MPW 3TOM BoMbluas YacTb TOHEK rpynnupyeTcs BOKPYr
UeHTpanbHon nuHuK. Mony4yeHHbin rpaduk u metog otbopa npob AomkHbI BbiTe MCCNeQoBaHbl Ha Hanuyue
CKpPBLITOTO CMCTEMAaTUYECKOTO BNUSHUS, YTOBbI OLEHUTE BO3MOXKHOCTU YMYyULLEHUS.
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PucyHok 5 — KoHTponbHas kapTa ¢ TpeHaoM

11 KoHTponbHas kapTta KkoadcpuumneHTa Bapmaumm

KOSd)d)MHMEHT Bapmnauumn (V) MOXeT OblTb moneseH Ana onumcaHnAa M3MEeHYMBOCTKM B Chiyyadx, Korga
BbIGOpKM 0T06|D3Hbl M3 COBOKYMHOCTU C pa3nuyHbiMW CpegHUMW U CTaHOAPTHbIMW OTKITOHEHUAMW, HO UX OT-
HOLWleHue (cpe,qm/lx N CTaHOapPTHbIX OTKHOHEHMﬁ) OOWHAKOBO, HanpumMep, npu KOHTpone npo4YyHoOCTU beToHa.
DaKTU4ecku, cpegHAasa NpPpoOYHOCTb Ha CXaTtune KyGMKOB LUEeEMEHTHOro pacteopa yBenuimeaeTcA CO BpeMeHeM
3aTBepeBaHnd, CtTaH4apTHOE OTKNOHEeHUE YBENMUMYMBAETCH B TOW Xe nponopuyuK, npm 3TOM OTHOLWEHKME OCTa-
€TCA npakTh4ecKrn NOCTOAHHbLIM. ,D,pyrwe npuMepbl OXBaTbiBakOT NMPO4YHOCTb KMpNW4a K OaBNEeHWK, TONWWUHY
OKYTOBOIO BOJIOKHa Ha pa3nnyHbIX CTaguax npouecca (HEII'IDMMED, NMpPW Bbl4eCbiBAHWW, BbITATUBAHWWA U T. JZI,.).

3arem OTHOCUTEITbHYK U3MEHYMBOCTb MOXHO KOHTPOITMPOBATL NMYTEM BbIMUCNEHUA BbIGODOHHI::IX KOC—)Cb-
CbVILII/IEHTOB Bapvmauyumn U HaHeCeHnda UX Ha KOHTPOIbHYH KapTy. Bonee BbICOKME 3HA4YeHWA KOGdeDVILI,MEHTa
Bapvauun ABNAKTCAHA pe3ynbratomM nnBo BbICOKON N3MEeH4YMBOCTH, nnbo Gonee HM3KOro cpeHero 3Ha4yeHuA,
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nnéo n TOro, 1 opyroro eMmecTe. anHHTO CHUTATb, 4YTO 3TO CBUOETENbCTBYET O HEY4,0BNETBOPUTENTbHOM COCTO-
AHWKM Mnpouecca. COOTBETCTByI-OLI.IVIe HU3KWE 3Ha4YeHusA KOSd)CpMLiMEHTa Bapmaunm cHMTaKTCA 6J'IaFOI'IpVIFITHbI-
MW. HOSTOMy Ha KOHTPOITIbHbBIX KapTax KDSCbeVILI,MEHTa Bapuaumun HEOSXO,EI,MMO OTMeuYaThb TOINbKO noaBreHue
FIDOMJBBO,EICTBEHHOF‘I ]'I]'.:)OGJ'IEMI::I1 BbI3bIBAIOLLEN BbICOKME 3HAYEHWS BbIGODOHHbIX KOSde’)MLIME.'HTOB Bapmnauun.
Takum oGpaaoM, B OCHOBHOM pacCMaTtpuMBakdT BEPXHKOK TpaHULy, HAanpuMep, Ha KapTax pa3Maxa Ui CtaH-
AapTHOINo OTKINOHEeHWUA.

11.1 KoHTpOnbHLIE rpaHuubl

11.1.1 CpegHee u gucnepcua npouecca HeM3BeCTHLI

k
2";‘
CL=v=L1—,
L K
UCL = B4V,
Loy =BV

3Hayenna koathduumeHTos B, 1 B, npuseaeHsbl B NpunoxeHnn A Ans pasnuyHbix 06bemos BbIGopKu.

11.1.2 CpegHee n gucnepcuna npouecca U3BeCTHbI

Ecnu 3HayeHus cpeaHero npouecca () U cTaHOapTHOrO OTKNOHeHUs npouecca (o) U3BECTHLI U3 Mpo-
LLSIOro OnbiTa UMW 3anucem, To:

C, = cyoly,
Ugy = Byoly,
Lo = Byolu.

3HayeHunn koaPULIMEHTOB C,, B 1 B, npuBeaeHb! B NPUNOXeHn A Ans pasnnyHbix 06bemMoB BbIGOpKM.

11.2 NpeumywecTBa

BmecTto OBYX KapT 3anOJIHAKT TOJNbKO OAHY KOHTPONbHYHK KapTy.

11.3 OcoBeHHOCTU NPUMEHEHUA

Heobxogumo obpalwaTts BHYUMaHWe Ha To, YTOObI CHUMKEHWEe U3MEHYMBOCTH HE COMPOBOXAAnock BbICO-
KUM 3Ha4eHueM cpefHero. [ocKonbKy ANs KOHKPETHOM NpoayKUMKn Koad(MUUEHT BapUaL Uy AOMKeH Noaaep-
KMBATbCH Ha XXernaemMoM YpOBHe MyTem COOTBETCTBUS YCTaHOBIMEHHLIM 3HAYEHUSIM CPefHEero M Aucnepcuu,
aKUEeHT TONMbKO Ha KoahMUMEHT Bapvauuy MHorga MOXeT BBOAUTb B 3abnyxaewuwe. B cnyvae, ecnu ka-
Koe-nMbo 3Ha4YeHne KoadPULMEHTa BapuaL i BbIXOOUT 38 KOHTPONbHbIE rpaHnLbl Ha KapTe KoadduuMeHTa
Bapuauuv, Npexae Yem genatb Kakue-nubo BbIBOALI CneayeT OUeHWTb BKNad cpedHero M CTaHgapTHoro oT-
KINOHEHMSA. 3TO TakKe NOMOXET ONpefenuTb KOpPeKkTUpyoLWwme 4eicTBUs.

11.4 Mpumep

B pxyTOBOW MPOMBILWNEHHOCTU PABHOMEPHOCTh NIMHEWHOW MMAOTHOCTW NPAAM ABMAETCA BadKHbIM KpU-
Tepuem, KOTOpbIA BNUSIET Ha Nocrneaylolme onepauun npageHus U TkadecTsa. [NoaTomy xenatenbHO npa-
BWUIIbHO YNpaBnsTb 3TUM CBOWCTBOM. C Uenbio NPUMEHEHWsI KOHTPONbHOW KapThl koadduLmMeHTa Bapuauum
exeOHeBHO Ha nocnegHeM atane cobuparT 1 B3BELLMBAKOT NSATb OTPe3koB npaaun anuHon 10 m. 3anuck 3a
25 poHe Npy onpefeneHHON 3TanoHHOW BNaXXHOCTU NpyBedeHkb! B Tabnuue 6 BMecTe co cpeaHUM U koaddu-
LUMEHTOM BapuaLuKn (KOHKPETHbIA 0Bpa3sel, COOTBETCTBYET TOMbKO OAHOWM MalluHe B onpeaeneHHoe BpeMs).

Tabnwuuya 6— [aHHble Beca obpasuos anvHor 10 M B nogrpynnax

o | pee e - aIRNEEY | b | Upnacsaiive
1 751 681 708 748 704 7184 30,22 4,21
2 808 794 839 887 811 827.8 36,90 4,46
3 760 731 774 771 765 760,2 17,20 2,26
4 794 794 LT 774 811 790.0 14,98 1,90
5 714 712 695 697 703 704,2 8,58 1,22
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ooy | - nenim npousrow snanieora | CPeaee | G o | CV figiliascrie

6 735 735 760 705 764 739,8 23,72 3,21

7 730 735 780 715 705 733,0 28,85 3,94

8 735 820 700 765 790 762,0 46,72 6,13

9 740 745 705 765 715 734,0 24,08 3,28

10 695 725 745 730 770 733,0 27,52 3,05

11 645 640 685 660 657 657,4 17,50 2,66

12 655 690 605 618 655 644,6 33,74 5,23

13 662 682 655 705 670 674,8 19,64 2,91

14 620 610 630 610 695 633,0 35,64 5,63

15 760 710 740 690 745 729,0 28,37 3,89

16 632 703 688 655 740 683,6 42,00 6,14

17 720 700 681 777 792 734,0 48,41 6,60

18 600 612 697 775 780 692,8 85,91 12,40

19 717 690 753 686 681 705,4 30,04 4,26 Mpogykunsa w3mMeHeHa
(COOTBETCTBEHHO CKOp-
PEeKTUpOBaHLI Marepu-
an v BNaXXHOCTb)

20 795 822 707 725 774 764,6 47,94 6,27

21 605 715 764 655 660 679,8 61,10 8,99

22 810 740 825 733 796 780,8 41,79 5,35

23 650 600 693 651 666 652,0 33,86 5,19

24 700 767 720 783 710 736,0 36,74 4,99

25 665 640 700 653 704 672,4 28,47 4,23

WToro 119,10

MpumevaHne — Takue cobbITUA, KBK MUBMEHEHMWE ChIPbs, CMEHbI, 3aMeHa onepaTtopa M T. 4., 4OMKHbl ObITb

3anncadel B pasgene ((ﬂpHMe‘-laHVIFD), ato obneryaeT oTCcneXMBaHue cneynaneHbIX NPpUYKAH Bapwauuﬁ Ha 3TOM 3Tane.

11.4.1 KoHTpOnbHbIe rpaH1LbI

k
2 vi

CL:V:

' 119,10
k

= 4,76,

UgL = B4V =2,089-4,76 = 9,94,
Lo, =BsV=0-476=0.

3HaueHust By n B, ana obvema Boibopku 5 B cooTBETCTBUM C NpunoxeHnem A pasHbl 0 1 2,089 coot-
BETCTBEHHO. [JaHHble BMECTE C KOHTPOJSIbHbIMW rpaHMLaMn HaHeCceHbl Ha KOHTPOSbHYI KapTy KoadduumMeHTa

Bapuauuu (CM. pUCYHOK 6).
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PucyHok 6 — KoHTponbHas kapta koahdumuneHTa Bapmaumm

11.4.2 UHTepnpeTtauus

a) MmeeTcst cepust Touyek 1—7, ykasblBalLWMX Ha HUM3Koe BbIBOpoYHOE cpefHee koadhdumumeHTa Ba-
puaumm, 3To MoxeT ObiTb 00YCNOBMEeHO HW3KOW Bapuauuen Wiv BbICOKMM CPEAHMM Mpouecca, Wnn u Tem
1 apyruM. 970 HeobxoanMo UCCNenoBaTh.

b) Danee ot Touku 8 0o ToukM 17 HET CBUAETENLCTB Kakoro-nubo oTCYTCTBMA YNpaBnsaeMocT npouecca.
B Touke 18 npouecc Bbllwen U3-nog KOHTposs nNMbo n3-3a yBenu4eHns UsMeH4MBOCTH, MO0 M3-3a CHUKEHWS
cpefHero, Ans ycTpaHeHUs Yyero HeoBxoarMo NPUHATE COOTBETCTBYHOLLME Mepb.

12 KoHTponbHasa KapTa HEHOPManbHbIX AaHHbIX

dyHaameHTanbHoe NpegnonoXeHne KOHTPOnbHbIX KapT LyxapTa cocTtouT B TOM, Y4TO Mccrnegyemas
XapakTepucTUka KadecTBa NoAYMHSETCS HOpManbHOMY pacnpefeneHuto. YyBCTBUTENBHOCTb KOHTPOMbHbLIX
kapT LWyxapTa ymeHblIaeTcs ¢ yBeNMYeHneM OTKIMOHEHWUS pacnpefeneHns XxapakTepucTUkM OT HOpMaribHOMo
pacnpegeneHusa. CyLLecTBYOT CUTyaUuMK, KOraa pacrnpefeneHue XxapakTepucTiK NpoLiecca He AABNSeTCS Hop-
MarnbHbIM, Hanpumep cgepa ycnyr (bonbHuUbI, NpeanpusaTua obpabaTbiBalolleld NPOMbBILLNEHHOCTU U T.40.),
cneumanbHble NPoLUecchl (Hanpumep, cBapka), XMMU4eckne npoLecchl U T. 4.

Moatomy, npexae 4eM MpUMEHATb KOHTPOMbHbie KapThl LlyxapTa, Heobxooumo cHavana npoBepuTh
HOPManbHOCTb pacnpefdeneHnsa OaHHbIX, @ eCnn AaHHble He COOTBETCTBYHOT HOpManbHOMY pacrpeieneHuto,
MOXHO MCNONb30BaTh cneayoLwmMe MeToabl.

a) Wcnonb3oBaHue Gonblinx nogrpynn. B cOOTBETCTBUM C LUEHTpanbHON NpefenbHON TEOPEMORN npu
yBenuyeHun obbema noarpynn pacnpegeneHve BblBOPOYHbLIX CPpeOHMX MO NOArpynnaMm MMeeT TeHOEHLUI0
Bbonee TOYHO COOTBETCTBOBATL HOPMAansHOMY pacrnpefeneHuni.

b) MNpeobpasoraHve gaHHbIX Takum obpasom, 4TOObl Npeobpa3oBaHHble AaHHbIE MOOYMHANUCH HOpP-
ManbHOMY pacnpegeneHuio. Ona 3Toi uenn MOoXHO MCNoNb30BaTk CEMENCTBO NpeobpazoBaHuii [XKOHCOHA
n/vnun npeobpasoBaHue Bokca-Kokca.

c) Ecnu HeBo3mMoxHO ucnonb3osaTtbh Honblune noarpynnel W/vnv TpyaHo npeobpasoBaTth AaHHbIE, TO C UC-
NnonbL30BaHWEM COOTBETCTBYHILLENA BEPOATHOCTHOW Bymarn Unu KOMMNbHTEPHOro NporpamMmMHOro obecnedeHus
MOTYT 6bITb BbIYMCIEHBI COOTBETCTBYHOLLME NPOLEHTUINW. VX Takoke MOXHO BBIYUCIWUTbL C UCTMIONb30BaHWEM CTaH-
OapTU30BaHHbIX KpMBLIX [MpcoHa, TpebyLwmnx oLeHKM Ko3pULMEHTOB acMMMETPUM U 3KCLlecca B JOMOMNHe-
HWe K cpefHeMy 1 CTaHOapTHOMY OTKNoHeHusM. bonee nogpobHas nHgopMauusa npueeneHa B ISO/TR 22514-4.

12.1 KoHTponbHbIe rpaHuLbl

12.1.1 KonTponkHbie rpaHulbl KapTbl pasmaxa

Q=R
Ug, = D4R,
Lo = DR
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12.1.2 KoHTpONbHbIe rpaHnuUbl KapThl CTAH4APTHbLIX OTKIOHEHWUNIA
1/2

st
c =5=|=—| ,
£ K
UCL . B4§,

3Ha4yeHunsa KoadhpUUneHToB D5, D,, By v B, nprBeAeHsbl B MPUMOXKEHNUM A.

12.1.3 KOHTpOnbHLIE rpaHuLbl KapPThl CPeAHEro

12.1.3.1 Ecnu BLIOOPOYHLIE CpeQHWE COOTBETCTBYIOT HOpMansHOMY pacnpegeneHuo 1 o6bLem noarpyn-
nel cocTaensietr meHee 10

C, = x,
UCL = ;‘\" Azﬁ,
LCL = ?—Azﬁ

12.1.3.2 Ecnu BLIBOPOYHBIE CpegHME COOTBETCTBYIOT HOpMansHOMY pacnpegeneHuo 1 o6bLem nogrpyn-
nel coctaensaet 10 v bonee

C, = x,
UCL = ; + A3§,

LCL = ;_A3§

12.1.3.3 Ecnu BbIGOpOUYHLIE CpegHUE HE COOTBETCTBYHOT HOpPMAanbHOMY pacnpefeneHuio

=l

CL =

Ugy = X +NpOLeHTUNb YPoBHS 99,865 S.pen:

Loy = X+ npoueHTunb ypoBHs 0,135 sgpeny,

rA€ Sgpepy — CTAHAAPTHOE OTKMOHEHWe BbIGOPOYHBIX CpPeaHNX NoArpynn. 3Ha4eHus KoaduumeHToB A,, A,,
Bj, B, npvBeaeHbl B MPUNOXKeHUN A.
12.2 Mpumep

[aHHble 0 BpemMeHn B MUHYTaXx, 3aTpayeHHOM Ha oTnpaBky o6pasLuoB KpoBM B nabopartopuio, npueeae-
Hbl B Tabnuue 7. MNockoneky o6bem noarpynnsl paeed 10, ANs KOHTponsi BapnabensHOCTM UCMONb3YIOT KapTy
CTaHOapTHbLIX OTKNOHeHWW. [poBepka HOPMAamnbLHOCTU pacnpefeneHnsl ¢ UCNonb30BaHUeM HOPMarnbHOW Be-
POATHOCTHOW Bymarun nokasana, YTo BbIGOPOYHLIE AaHHbIE HE NOAYMHATCS HOpPManbHOMY pacnpefeneHuto.
OpHako BeiGopoYHbIe cpedHKe No 28 noarpynnam coOTBETCTBYHT HOpMarnbHOMY pacnpegeneHuio.

Tabnuua 7 — [JaHHble BpemMeHU (MUHYTEI), 3aTpadYeHHOro Ha goctaeky o6pa3uoB B nabopaTtopuyio no nogrpynnam

noﬁ?&ﬂu Bpemsi (MMHYTbI), 3aTpadYeHHoe Ha eAWHULY BbiDopKK X; Sj
1 0,12 0,06 0,06 0,19 0,14 0,04 0,14 0,04 0,09 0,10 0,098 | 0,050
2 0,06 0,12 0,16 0,17 0,20 0,19 0,16 0,17 0,06 0,14 0,143 | 0,049
3 0,15 0,14 0,07 0,13 0,17 0,08 0,16 0,13 0,16 0,15 0,134 | 0,034
4 0,14 0,13 0,17 0,19 0,13 0,10 0,21 0,08 0,17 0,18 0,150 | 0,041
5 0,17 0,10 0,10 0,18 0,18 0,17 0,156 0,20 0,18 0,16 0,159 | 0,034
6 0,08 0,16 0,16 0,17 0,17 0,11 0,11 0,15 0,14 0,17 0,142 | 0,032
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OkoHnyaHue mabnuusl 7

m';?g'y?j%bl Bpems (MWHYTEI), 3aTpa4YeHHoe Ha eanHNULY BblGopku ?, sj

7 0,14 0,19 0,15 0,16 0,14 0,17 0,16 0,16 0,16 0,07 0,150 | 0,032
8 0,18 0,09 0,06 0,13 0,13 0,08 0,14 0,07 0,10 0,11 0,109 | 0,037
9 0,08 0,08 0,13 0,10 0,07 0,07 0,06 0,07 0,08 0,08 0,082 | 0,020
10 0,08 0,06 0,05 0,08 0,09 0,08 0,08 0,07 0,08 0,09 0,076 | 0,013
11 0,08 0,09 0,08 0,09 0,12 0,08 0,08 0,06 0,08 0,09 0,085 | 0,015
12 0,10 0,08 0,10 0,07 0,14 0,12 0,12 0,08 0,10 0,1 0,102 | 0,021
13 0,09 0,10 0,10 0,09 0,11 0,10 0,08 0,08 0,09 0,10 0,094 | 0,010
14 0,09 0,08 0,18 0,11 0,08 0,10 0,10 0,13 0,12 0,12 0,111 | 0,030
15 0,08 0,08 0,08 0,15 0,16 0,19 0,19 0,16 0,13 0,09 0,131 | 0,045
16 0,11 0,06 0,07 0,14 0,11 0,18 0,15 0,09 0,13 0,14 0,118 | 0,037
17 0,13 0,17 0,12 0,14 0,13 0,16 0,08 0,16 0,12 0,11 0,132 | 0,027
18 0,09 0,13 0,07 0,12 0,11 0,07 0,12 0,16 0,07 0,16 0,110 | 0,035
19 0,12 0,13 0,15 0,22 0,17 0,17 0,14 0,17 0,12 0,16 0,155 | 0,030
20 0,07 0,14 0,19 0,1 0,18 0,09 0,08 0,08 0,09 0,11 0,114 | 0,042
21 0,08 0,14 0,13 0,05 0,06 0,07 0,05 0,14 0,12 0,11 0,095 | 0,037
22 0,10 0,07 0,09 0,14 0,13 0,11 0,10 0,05 0,08 0,06 0,093 | 0,029
23 0,05 0,09 0,07 0,13 0,07 0,05 0,08 0,08 0,10 0,07 0,079 | 0,024
24 0,05 0,08 0,05 0,06 0,03 0,07 0,09 0,10 0,05 0,07 0,065 | 0,021
25 0,06 0,09 0,06 0,08 0,07 0,08 0,05 0,04 0,08 0,08 0,069 | 0,016
26 0,07 0,08 0,08 0,05 0,08 0,08 0,05 0,07 0,05 0,10 0,071 | 0,017
27 0,07 0,04 0,06 0,05 0,06 0,08 0,05 0,07 0,07 0,05 0,060 | 0,012
28 0,04 0,07 0,09 0,05 0,07 0,08 0,07 0,05 0,06 0,14 0,072 | 0,028

WToro | 2,999 | 0,818

12.2.1 KoHTpoOnbHbIe rpaHnubl

12.2.1.1 KOHTpOInkbHbIE rpaHuLbl KapThl CTAH4APTHBIX OTKITOHEHWUIA
1/2
k

2312 12
o = MJ = 0,0312,
K 28

Ug =1,716 - 0,0312 = 0,0535,

Ls =0,284 - 0,0312 = 0,0089.

3HaveHusa B, =0,0284 n B, = 1,716 onpegeneHbl B COOTBETCTBMM C npunoxeHuem A. lNockonbky BCce
3Ha4YeHWNs CTaHOAPTHOrO OTKMOHEHNA HaxoaAaTCs B NpeAenax KOHTPOMbHbIX rPaHuy, S ABNAETCH yCpeaHeHHoe
3Ha4YeHWne CTaHOAPTHbIX OTKNOHEHWNA.

12.2.1.2 KOHTpOIkEHbIE rpaHuLbl KapTel CpegHero

2,999

> = x= =0,1071,
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Ugy = X+ Ag§ = 0,107 +0,975-0,0312 = 0,1375,

Lo, = X — AgS = 0,107 —0,975-0,0312 = 0,0767.

KOHTpOJ’IbeIe KapTbl NMOKa3aHbl HAa PUCYHKe 7:

BbiGopo4Hoe cpepHee

CTEHP,HPTHDE OTKIOHeHWe

0,180 -

0,160 -
0,140 - Uy
0,120
¢
0,100 ¢
0,080 - Les
0,060 -
0,040 -
0,020 -
0;000 L] L] L] L] L] L] L] L] T T T T T T T T T T T T T T T L] L] T 1
1 2 3 4 586 7 8 91011121314 1516 17 1819 20 21 22 23 24 25 26 27 28
Howmep nogrpynns
0,080
Ve
0,050 ¢
0,040
0,030 - v G
0,020 -
0,010 - Loy
0l000 L] L] T T T T T T L] L L] L T T T T T T 1

12 3 4568678 91

12.2.2 UHTepnpeTauuma

a) lNo kapTe cpegHWx cpedHee Bpemsi, 3aTpa4yvMBaeMoe Ha JoCTaBKy obpasuoB kpoBu B nabopartopwmio,
He HaxoOoMTCs B COCTOSIHUM CTATUCTUYECKON ynpasnseMocTy (HectabunsHo). ®aktuyeckn 12 n3 28 Toyek Ha-
XOAATCA 3a nNpefenamu KOHTPOSbHbLIX FPaHuL.

b) 3HavyeHuna cTaHOapTHBIX OTKMNOHEHWI CTabunbHbI, T.€. B TEYEHWE CYTOK TOYKM HaxodsaTcs B npefe-
nax KOHTPOMbHbBIX FPaHWL, HO MMEKT BbiCOKOe 3HadyeHue. OOHako ecTb NPU3HakKM TPEHAOB, KOTOpble 03-
HayaloT, 4TO CYLLecTBYIOT CUCTEMaTU4eckne N3MeHeHnsa ¢ nepuogom 7—8 aHel. 3TO 03HavaeT, YTo cylle-
CTByeT BO3MOXHOCTb YMeHbLUeHWsi pasbpoca. Ee cnegyeTt usyuntb, NpoBEpUTL M BHECTU COOTBETCTRYOLME

M3MEHEHUA.

01112 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28
Homep noarpynnkl

PurcyHOK 7 — KOHTpOIbHbIE KapThl CPEOHMX U CTAHAAPTHLIX OTKIOHEHWIA B MOArpynnax
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12.2.3 CuctemaTnyeckue (hpakTopbl U KOPPEKTUPYHOLLME OEeNCTBUSA

B npouecce obcyxOeHUsi HEKOHTPONMPYEMbIX TOYEK Ha KapTe cpefHero Obino oTMEYeHO MHOMO cUcTe-
MaTU4ecknx pakToOpOB, B TOM YMCHE:

a) Bo3pacT NaLneHTOoB;

b) pasmep Mcnonb3yemblX UMM B LUMPULLE;

) COCTOsIHME NaLMEHTa;

) BpeMs CyTOK;
) HanMyne NOMOLLHWKA;
f) MacTepcTBO cneunanucTa no oTbopy KpoBWU;
g) Hanu4ne coTpyagHuka naboparopun, JOKYMEHTUPYIOLLErO OAHHbIE;
h

c
d
e

) KONMYECTBO KPOBW, Noanexatler otbopy;

i) paamelLeHre nauneHTa B nabopatopuu;

j) 3aboneBaHuA nauMeHTa.

Bbiny BLINOMHEHbI CrieaylLliue KOppekTUpYyLWne OeNCTBUS:

a) cTanfapTHasa npoueaypa onpeneneHa v 3adMKCUMpoOBaHa,

b) cneunanucTel No oTbopy KPoBKU 0ByYEHbI BEINOMHEHWID CTAHOAPTHOW Npoueaypbl;

c) B NtoBoM MOMEHT BpEMEHW AOCTYMNHbI IBA cneynanucta no otbopy KPOBU UMM MOMOLLHUK.

Mocrne BLINOMHEHWS BbilleyKa3aHHbIX KOPPEKTUPYOLLMX OeNCTBUA 0TODpaHbl HOBLIE AaHHble, NpuUBe-
OeHHble B Tabnuue 8.

OuyeBMIHO, YTO AaHHLIE HE ABMNAKTCSA HOPMarnbHbIMKU, HO BLIDOPOYHLIE CpefHUe Mo noarpynnam nogyu-
HATCS HOpMansHOMY pacrnpefeneHuio. HoBble KOHTPOMbHbLIE FPaHKL bl pacCYMTaHbl B COOTBETCTBUM C 12.2.4.

12.2.4 KoHTpOnbHbIe rpaHvubl

12.2.4.1 KOHTpOIbHbIE rpaHuLUbl KapThl CTAHOAPTHBIX OTKITOHEHWUIA
1/2

£ 2
.S 112
B =§= % :[%) =0,0231,

Ug =1,716 - 0,0231 = 0,0396,
L., =0,284 -0,0231 = 0,0066.

Tabnuua 8 — [aHHble BpeMeHW (MUHYTHI), 3aTpavyeHHOro Ha goctaBky obpasuoe B nabopatopuio Nocne BLINOMHEHWS
KOPPEKTUPYIOLLMX OEACTBMIA MO nogrpynnam

noZ?:yizu Bpems (MWHYTbI), 3aTpa4YeHHoe Ha eanHULY Bblbopkun CpegHee %TT?(:%?'ZL:ZG
1 0,06 | 0,04 | 0,08 | 0,08 | 0,08 | 0,08 | 0,04 | 0,10 | 0,11 | 0,13 0,080 0,0287
2 0,07 | 0,07 | 0,08 | 0,08 | 0,08 | 0,10 | 0,07 | 0,11 | 0,09 | 0,06 0,081 0,0152
3 0,04 | 0,06 | 0,13 | 0,05 | 0,11 | O,11 | 0,10 | 0,10 | 0,10 | 0,09 0,089 0,0292
& 012 | 0,09 | 0,08 | 0,07 | 0,07 | 0,06 | 0,06 | 0,05 | 0,04 | 0,09 0,073 0,0231
5 0,07 | 0,08 | 0,06 | 0,04 | 0,04 | 0,12 | 0,11 | 0,06 | 0,04 | 0,03 0,065 0,0306
6 0,07 | 0,06 | 0,06 | 0,09 | 0,09 | 0,10 | 0,10 | 0,11 | 0,06 | 0,04 0,078 0,0230
7 0,05 | 0,05 | 0,11 | 0,05 | 0,06 | 0,06 | 0,056 | 0,06 | 0,06 | O,11 0,066 0,0237
8 0,13 | 0,06 | 0,07 | 0,05 | 0,08 | 0,07 | 0,05 | 0,07 | 0,10 | 0,08 0,076 0,0241
9 0,06 | 0,04 | O,06 | 0,09 | 0,07 | 0,08 | 0,07 | 0,08 | 0,10 | 0,07 0,072 0,0169
10 0,06 | 0,07 | 0,06 | 0,08 | 0,06 | 0,06 | 0,06 | 0,10 | 0,04 | 0,05 0,064 0,0165
1 0,08 | 0,08 | 0,08 | 0,11 | 0,11 | 0,06 | 0,06 | 0,07 | 0,06 | 0,09 0,080 0,0189
12 0,10 | 0,07 | 0,06 | O,07 | O,04 | O,06 | 0,10 | 0,07 | 0,07 | 0,06 0,070 0,0183
13 0,07 | 0,07 | 0,02 | 0,02 | 0,07 | 0,07 | 0,09 | 0,05 | 0,06 | 0,05 0,057 0,0226
14 0,07 | 0,06 | 0,04 | O,04 | O,06 | 0,05 | 0,06 | 0,09 | 0,07 | 0,07 0,061 0,0152
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OkoHyaHue mabnuubsi 8

n()';?pMyi%b: Bpemsa (MWHYTBI), 3aTpavyeHHoe Ha eauHULY BbIBopKH CpenHee %Ziﬁgizf;e

15 0,07 | 0,06 | 0,06 | 0,04 | O,07 | 0,03 | 0,08 | 0,05 | 0,06 | 0,06 0,058 0,0148
16 0,09 | 0,10 | 0,10 | 0,09 | O,11 | 0,10 | 0,08 | 0,08 | 0,09 | 0,10 0,094 0,0097
17 0,12 | 0,13 | 0,05 | 0,12 | 0,10 | 0,09 | 0,07 | 0,07 | 0,05 | 0,06 0,086 0,0303
18 0,08 | 0,09 | 0,06 | 0,06 | 0,04 | 0,08 | 0,14 | 0,07 | 0,10 | O,M1 0,083 0,0287
19 0,07 | 0,04 | O,06 | 0,05 | 0,06 | 0,08 | 0,06 | 0,07 | 0,07 | 0,05 0,060 0,0125
20 0,08 | 0,09 | 0,06 | 0,07 | 0,08 | 0,08 | 0,11 | 0,05 | 0,14 | 0,17 0,093 0,0371

Wtoro 1,486 0,4390

12.2.4.2 KOHTpONbHbIE rpaHunLbl KApThbl CPpeaHEero

L4500 0,0743,

CL:?:

Ug, = X + Ag§ = 0,0743 +0,975-0,0231 = 0,0968,

Lo, = x - AgS = 0,0743 - 0,975-0,0231 = 0,0518.

ﬂaHHble, nony4yeHHble nocne BbINONMHEHWA KOPPEeKTUPYHLWKMX OENCTBUIA B COOTBETCTBMW C BbISIBIIEHHbI-
MU NMpu4MHaMy, NoKasanu ynydweHue OUeHOK KaK CpeHUX, Tak U CTaHOapTHbIX OTKNOHEHWIA. KOHTDOJ’IbeIe
KapTbl NMOKa3aHbl HAa PUCYHKe 8.

13 CtaHpapTM3oBaHHas p-kapta

,D,aHHy}O KapTy peKkoMeHOyeTCA NPUMEeHATb, Koraa obbem BbISOpKM unu obLem napTum N3MeHAKTCA He-
npenckasyemo. KapTa ynyyuwaet Bu3yalibHOe BOCNpUATe CUTyauun, NOCKOJTbKY MCNONb3yeT TONbLKO OOWH Ha-
Gop KOHTPONBHbIX TPaHUU, 1 NO3BONAET nabexaTb nyTaHuubl B crny4vasx, Korga bonbllee 3HaYeHue p noarpyn-
Nbl HAXOOAWUTCA B Npefenax cBoeu BerHE!;I KOHTpOJ'IbHOﬂ rpaHnubl, a MeHblLUEE 3Ha4YeHne p ,D,pyFOVI noarpynnbl
BbIXOOWT 3a npeaernbl cBoen BEDXHEH KOHTpOJ'IbHOﬁ rpaHvubl.

KapTa COCTOWT M3 COOTBETCTBYHLLErNO NocnegoeaTtesibHOCTU NPOU3BOACTBa (OCI: X) rpaq)w(a BbIGOPOH-

HOW cTatucTukn Z = (p — ,5)\/;/,/5(1 —-P) (ocby).

13.1 KoHTponbHLIe rpaHuLbI

c, =0,
UgL =+3,

13.2 NpenmywecTBa U 0COBEHHOCTH NPUMEHEHUSA

Ha cTaHgapTU30BaHHOM p-KapTe KOHTPOMbHAaA rpaHuUa v LeHTpanbHas NUHUSA OUKCUPOBaHbI, YTO 06-
neryaeT WHTepnpeTaumio. OgHako aTo TpebyeT AOMONHUTENbHBLIX BEIYUCIIEHWIA.

13.3 NMpumep

Konu4ecTBo M3roTOBNEHHbLIX KWHECKOMOB, NMPU3HAHHbIX HE COOTBETCTBYOLLMMK TpeboBaHusaM 3a 25 aHen
nogopsag, npveseneHo B Tabnuue 9. CTaHOapTM30BaHHbIE 3HAYEHUA P AN KaXA0ro AHS BbIYUCNAKT Cneayto-
wum obpazom:

p = 1467/28474 = 0,0515,

(p(1 = p))V2 = 0,2210.

(p—p)n
3Ha4yeHnsa CTaHaapTU30BaHHBIX D, @ TAKKE Z = —=——==— [/ Ka)X[J0r0 JHA PacCYMTaHbl U NpUBEAEHbI
\/5 (1-p
B Tabnuue 9. Uy 1 L, paBHbl +3 U —3 COOTBETCTBEHHO.
KoHTponkHana kapTa npuBegeHa Ha pucyHke 9.
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Tabnuya 9— [aHHble 0 HECOOTBETCTBYIOLLMX KMHECKONaxX No nogrpynnam

BriGopouHoe cpeaHee

CTaHnapTHO® OTKNOHeHWS

0,0200 -
0,0180 -
0,0100 -

0,0050 -

0,0450 -
0,0400
0,0350 -
0,0300 p

0,0250 -

0,110

0,100 4

0,090 -

0,080 4

Ve

A AWED

0,050

La

0,040 N T

1 2 3 4 &

7 8 9 10 11 12 13 14 15 16 17 18 19 20
Hamep noarpynns!

Ua,

XVAL\//\/H\/

0,0000 —T

oL

6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Homep noarpynne

PurcyHOK 8 — KOHTponbHasa Kapta CpedHUX U CTaHOapTHLIX OTKIOHEHWIA Mo nogrpynnam

H Konu4yecTteo npoee- KanurocTEO

oMep noarpynnel PEHHBIX KUHECKOMOB Heco:;’f:g:g?éfmmx Jel 74 MNpumevanue
1 2417 143 0,059 1,705
2 2334 105 0,045 -1,424
3 954 63 0,066 2,032
4 1104 55 0,050 -0,253
5 1246 40 0,032 -3,098 HoBebili kKOHTpONEp
6 792 54 0,068 2,124
7 1298 73 0,056 0,773
8 321 12 0,037 -1,144
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Homep noarpynnel ;i(ec’::;iiﬁ?egggsg; Hecolg?g::(?f;;gmwx P z MpumeyaHue
KMHEeCKonoB
9 1204 51 0,042 -1,435
10 576 15 0,026 -2,765
11 1151 59 0,051 -0,037
12 1256 53 0,042 -1,492
13 1099 44 0,040 -1,720
14 1811 98 0,054 0,503
15 1073 65 0,061 1,346
16 196 18 0,092 2,555
17 1113 53 0,048 -0,586
18 1066 59 0,055 0,568
19 828 38 0,046 -0,730
20 1083 63 0,058 0,993
21 991 39 0,039 -1,730
22 1102 57 0,052 0,034
23 1226 60 0,049 -0,406
24 1140 85 0,075 3,623 HoBbIin KOHTpOnep
25 1093 65 0,059 1,192
Wroro 28474 1467
: 4,000
g
% 3,000 R Ug
&
2@00;
1,000 -
0,000 VA A G,
Y
=1,000 - \/
2,000 -
3,000 Lo
4,000 —

PucyHok 9 — CtaHgapTyM3oBaHHas p-kapTa

13.3.1 MHTepnpeTauumna
W3 gaHHbIX crniegyeT, YTo p Ana nogrpynnel 16 Beile, YemM p Ans nogrpynnbel 24, ogHaKo 3HaYeHWe p
nepeoi Huxke ee Uy, a 3HauYeHue BTOpoi Bhilwe ee Uy, . Kpome Toro, p Ana noarpynnel 10 Huxe, Yem p Ang
noarpynnel 5, HO 3Ha4eHue Nepeon Beille ee L, a 3Ha4eHne p BTOPON Huxe ee L, . 3TO NPoNCXoaNT NoToMy,
yTo GonbLLIKIA pa3mep BeIDOpKM 0becnevrBaeT bonee y3kne rpaHuLbl KapTel. OTO BUOHO Ha p-KapTe, HO He Ha
cTaHOapTU30BaHHOW p-KapTe.

1 2 3 4 65 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25

Homep nogrpynns!
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[Ona aByx 3 25 nogrpynn npouecc Bbiwen u3-nog kKoHTpons. Kpome Toro, cyuwectByeT GnaronpuaTHas
cepusa 13 6 Touek (nogrpynnel 8—13). 3To CBMAETENLCTBYET O BO3MOXHLIX MOBTOPAKLUMXCA YNyYLLEHUSX.
MoaToMy HepauuoHanbHO NPUHMMATL Habnwpaemykw akTUYEeCKY CPedHIo OOM0 HECOOTBETCTBYHLLMX
equHUL NpoayKLmMu p = 0,0515 B Ka4ecTBe cTaHgapTa npouecca. BmecTo aToro cpegHee 3HayYeHuWe LecTu
noarpynn c 8-i no 13-t0, coctaenswllee 0,042, MoxeT BbITh NPUHATO B KAYECTBE NEPBOro UTEPATUBHOIO OpU-
eHTUpa, AEMOHCTPUPYIOLLETO yNydllieHWe No cpaBHEHWK ¢ pakTudeckum cpegHum 0,0515.

14 KoHTponbHas kapTa 6annoB Ka4yecTBa

Mpy UCMONbL30BaHUM KOHTPOMbLHOW KapThl YACNa HECOOTBETCTBMI NOOCYNTLIBAOT BCE HECOOTBETCTBUS
Ha eaMHULY MPOAYKLMM U HAaHOCHT Ha KOHTPONbHYK KapTy. [pumeHeHve aToi KapTbl MMeeT orpaHumYeHus,
MOCKONMbKY KapTa NpWAaeT paBHbIi Bec Ka¥goMy BWAY HECOOTBETCTBMI. Ho pasnuuyHbie HecooTBeTCTBMSA
HEeoAMHAKOBLI MO CBOEMY BITUSIHUIO Ha 3aTpaThl U MOTEPK, K KOTOPLIM OHU MOTYT NPUBECTW. HekoTopble U3 HUX
MOryT GbiTb YCTpaHeHbl MPOCTOM HeAoporoi onepauuen no gopaboTke NpoaykuMn, gpyrie moryT notpebo-
BaTb JOPOrocTosLLei nepepaboTku, TPETLM MOTYT BKITKYATL YTUIU3aLMIO NPOBEPEHHLIX eAVHNL, NPOaYKUMK.
MpakTuyeckoe pelleHue 3Tol Npobnemsl COCTOUT B TOM, YTO6bI KNaccugULMpoBaTh PasnuyHbie HECOOTBET-
CTBMSA MO HEKOTOPLIM LLUMPOKAM KaTeropusaM, TakMM Kak KPUTMYECKME, OCHOBHbIE W HEe3HAYMTerbHble Heco-
OTBETCTBWSA, U MCMONb30BaTb OTAENbHbLIE KOHTPOMbHbIE KAapThl AMA KaXA0ro BMaa HecooTeBeTcTBMin. OgHako,
€CIni KONMYeCcTBO BUOOB HECOOTBETCTBUI BEMUKO, TPYOHO MCMNONb30BaTh GONbLUIOE KOMUYECTBO KOHTPOMbHBIX
KapT ogHoBpeMeHHo. Bonee npocToe pelleHne COCTOMT B TOM, YTOObI MPUCBOWUTL Pas3nYHbINA paHr (Bec) Kax-
AOMY BMAY HECOOTBETCTBMIA M paccyuTatb Gann kayecTea Nno BCEM NPOBEPEeHHLIM egnHMLaM NpogyKumMmn. ITu
6annbl Ka4ecTBa MOTyT BbiTb HAHECEHBI HAa KOHTPOIBHYIO KapTy.

14.1 Kputepun Bbibopa BecoBbIx KoathcuuneHToB

B cnyyae 6annos KavyecTBa 6a30BbIM pacnpeneneHveM siBNaeTcs pacnpefeneHue MyaccoHa. Hecoot-
BETCTBMSIM MPUCBaKBAalOT BeCa, NOCKOMNLKY BCE BUAbLI HECOOTBETCTBMIA HE CreadyeT paccMaTprBaTh OOUHAKOBO.
KpuTepun Bbibopa BecoB AN pasnu4HbiX HECOOTBETCTBMI 3aBMCHAT OT TWMNa paccMaTpyMBaeMOin MpoayKUUN.
B uenom cywiecTByeT ABa TUNa NpoayKuuW. B nepBoM crydyae HECOOTBETCTBUE MOXHO YCTPaHUTL NGO nyTemM
3aMeHbl KOMMOHeHTa, NMBo NyTem cooTeBeTcTBylowen aopaboTki, NGo nyTem ero ytunusauuu. Mpumepom
TaKoro TMna sIBMAKTCA M3AEnvsa MallMHOCTPOUTENBHON MPOMBILLNIEHHOCTM, BKMoYatoLmMe Gonbluoe Konuye-
CTBO KOMMOHEHTOB. Bo BTOPOM cry4ae MOXET 0Ka3aTbCA HEBO3MOXHbIM MPOBECTU A0paboTKy W NPOAYKLMIO
KnaccuuuMpyoT M MPOQAloT TaKoW, Kak OHa ecTb. TeKCTUNbHbLIE N3Aenus ABMATCA NPUMepoM Takoi KaTe-
ropun. BonbLyk YacTb HECOOTBETCTBUIA TKAHW, BO3HWMKAILLKMX NpK TKa4ecTse, OTAenke, nedatn U T. 4., Knac-
CUULUPYIOT U MPOAAOT NO PasHbIM LieHaM.

B cnyyae npoaykuuu nepsoro Tvna BbIGOP BECOB HECOOTBETCTBUA (W;) 3@aBUCUT OT MX KPUTUYHOCTM,
KOTOPYH OMpefensitoT C Y4eToM pasfMyHbIX acrnekToB MpOodYKUUW, Takux kak 6esonacHocTb, 0COBEHHOCTH
NpoW3BOACTBAa, COOTBETCTBUNE 06a3aTenbHbIM/ 3aKOHOAATENbHLIM TpeBoBaHUSAM U OT3bIBbI KNTMEHTOB. B Lenom
HEeCOOTBETCTBUS MOXHO pasfdennTb Ha TPW rPYNnbl — HeaHavyuTenbHble, cepbesHble 1 kputudeckue. Mpu He-
06xoaMMocTH aTa Knaccudukauus MoxeT ObiTb pacluMpeHa nyTeM AeneHus 3TUX KNaccoB Ha asa u Gonee.
3aTem KaxaoMmy Knaccy NpucBavBaloT BEC C YYETOM acneKToB, yNoMSAHYTHIX Bhilwe. [Jpyroi noaxod K Buibopy
BECOB 3aKMo4YaeTcsl B oLeHKe (DMHaHCOBLIX NoTepb OT Bpaka, nepedenok U noTeHuMansHbIX NoTepb M3-3a
OTBNe4YeHus NPOU3BOACTBEHHLIX PECYPCOB. Takke MOryT BbITh y4TeHbl (DMHAHCOBLIE MOTEPM OT Nepeaayu He-
COOTBETCTBYIOLLEN eOMHULLI NPOAYKLUW, UMEIOLLEN KOHKPETHOE HECOOTBETCTBIE, Ha COOPKY UMK Ha NOCTaBKY.
3atem Beca MOryT ObiTb YCTaHOBMNEHLI NPONOPLMOHANbEHO (hMHAHCOBLIM NOTEPSIM, CBA3AHHLIM C HANM4MeM y
NpoAYKLMKM 3TOro HecooTBeTcTBUA. Kak npasBuno, saateM MoxeT ObiTe pa3patoTaHo HeBGonbluoe KONMYecTBo
KINacCoOB Ha OCHOBE YNy4lUeHWs NMOHUMaHUS 3TUX NOTePb U BECOB, NMPUCBOEHHbIX KaXAOMY M3 3TUX KNaccog,
BMECTO TOro, YTObbl paccmaTpuBaTh KaXKO0e HeCOOTBETCTBME OTAENbHO. TakKke MoXeT OblTh NpUMeHeH noa-
Xof, NpW KOTOPOM A5 NPUCBOEHWUSA BeCOBLIX KO3(hMULUMEHTOB YYUTLIBAKOT COMETaHNEe KPUTMYHOCTU HECOOT-
BETCTBUA U (PUHAHCOBLIX NOTEPb.

B cny4ae npodykuuu BTOPOro Tuna npumMeHsemMbli Nogxod npegnonaraeT ouHansHy Knaccudukaumio
NpoAYKLMKM C CaMOro Havyana. 3atem aTy Knaccv@uUMpOBaHHY NPOAYKLMIO NPOBEPAT Ha Hanu4ue pasnuy-
HbIX BUOOB HECOOTBETCTBUIA. Beca onsa kaxgoro Buaa HECOOTBETCTBUIA NPUCBAMBAaIOT Takum o6pa3om, 4YTobbl
Ka)KOoMYy Kraccy NpoayKuuu MOXHO Bbino NpUcBOUTL OTAENbHLIA Bann. PasnnyHbiM KOMOUHALUSM HecooT-
BETCTBUIA, MPUBOAALLUM K KOHKPETHOMY KNaccy Npoaykuuu, npuceansatoT obLmnia 6ann, KoTopbli He OOIKeH
nepekpbiBaThCcs ¢ Gannamu Opyrux Knaccos.
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14.2 NMpuMmep NPUCBOEHUA BECOB ANA TKaHeun

a) MNepBOHa4YanbHO OPraHW30BaHO COBELLAHWE PYKOBOAWTENEN pasnuyHbiX nogpasgeneHunil, a MMeHHo
TKaLIKOTO, OTAEN0O4YHOro, MPUHTOBOTO , CKNaackoro 1 Toprosoro. Knaccudukauuio HecooTBETCTBUIA onpeaens-
0T MYyTEM OTHECEHMSA HECOOTBETCTBUI K ABYM MUNnu Gonee knaccam. CTeneHb HECOOTBETCTBUIA ONpeaeneHHoro
BMAA HA TKaHU TaKke MOXET BbITh MPUHATA BO BHUMaHWE NpU NPoBeLeHUN 3TON KnaccupukaLmm (Hanpumep,
pedeKkTHas Unu OTCYTCTBYIOLLAA KpOMKa MOXeT BbiTb KnaccudmumpoBaHa no-pasHoMy B 3aBUMCMMOCTW OT
KonuyecTea u ONWHbI AedeKTOB KPOMKM). Ha coeelaHuy OKOHYaTENbHLIN Knace TkaHW onpeaensiT nytem
paccMOTPEHWA PasnUUHbIX KOMBMHALMIA HECOOTBETCTBUIA, UMEHLUMXCS HA OTPEe3e UMK B KyCKe.

b) Cnegytowum atanom siensercs oT6op BonbLIOro KonuyecTea KyCKOB ¢ MPOU3BOACTBEHHOWM NUHUK, UX
HEe3aBMCMMO COPTMPYIOT, OTHOCSH K KOHEYHBIM Kraccam (HanpumMep, kKayecTBEeHHbIe, BTOPOCOPTHLIE U HEKOHAN-
LMOHHbIE), YeTbIpe UMK NATb ONLITHLIX KOHTPONepoB. Kycku, KoTopbie MOryT ObITb UCMpPaBeHkl, AenaT Ha ABe
rPYnnbl MU CHOBA OLEHUBAIOT.

c) Kyckn, OTHECeHHble pasnMYHbIMW KOHTPONepamu K pasHbiM Kiaccam, NMOBTOPHO paccmaTpuBaloT
1 nocrne obcyxaeHus AomKHbIM o6pasomM knaccuduunpytot. Kycki, no KOTOpbIM TaKON KOHCEHCYC B OTHOLLE-
HWW OKOHYaTEMbHOM Knaccuukaumm He MOXeT BblTb JOCTUIHYT, HE NMPUHMMAKT BO BHUMaHWe Npw AanbHe-
lIeM aHanuse AaHHbIX.

d) PasznnyHble KOMOMHALMM HECOOTBETCTBMIA B Pa3NUYHbIX Knaccax 3aTeM NepequncnsioT no Kyckam, no
KOTOPbIM AOCTUFHYT KOHCEHCYC B OTHOLUEHMW eAuMHoobpasHoi knaccudmkauun. 310 NO3BOMSEeT NpoBOAUTb
NepeKkpecTHY NPOBEPKY ONpeaeneHus KNaccoBs, a Takke No3BOoSIsSeT AOMNONMHATL ONpeaeneHns Knaccos ny-
TEeM BKIHYEHWS OOMONHUTENbHBIX KOMOWHALMWIA HECOOTBETCTBUIN, KOTOPbIE MOMMW ObiTh HE 3aMeYeHbl paHee.
Cneaywwmm 3TanomM sBnsieTcs HasHaYeHne pasnuuHbiX KOMBUHALMWA BECOB ANA KaXA0W KaTeropum HecooT-
BETCTBUIA U BbluMcneHue obllero 6anna gns kaxaoro kycka. Metogom npob v ownbok 6annbl JoMmKHb! ObiTe
CKOPPEeKTUPOBaHbI TakuM 06pa3oM, YToBkl He Gbino nepekpblTUs 0BLWKX GannoB KYCKOB, OTHECEHHbIX K pa3-
HbIM Kraccam.

14.3 KoHTpoOnbHbIe rpaHulbI

Cjj — 4mcno HeCcCOOTBeTCTBUN /-ro Knacca B j-i nogrpynne, i=1,2...m,j=1,2 ... k;
m
c; = 2 Cjj — obLee YMCno HeCOOTBETCTBMUIA i-ro knacca Bo BCEX MOATpynnax;
J=
W; — BeCOBOW KO3 PULMEHT /-ro Knacca HeECOOTBETCTBUM,
N; — KOMU4YECTBO eAMHMNL, NPOAYKLMK B j- nogrpynne;
k
N = 2 n; — obluee KONMYECTBO €AVNHWL, NPOAYKLIMM BO BCEX MOArpynnax;
j=
m
Dj = 2 W;Cjj — obLui 6ann j-i noarpynnbl;
i=1

m
2 Wicj
_ i

D;
dj -1 — Bann eguHULBI MPOAYKLWK B j-i NOArpynne;
n; n;
J J
k
2
d= ffN — Bann eguHMLBI NPOAYKLMM BO BCEX NoArpynnax.
AnsTepHaTUBHO
m
2 W;C;
g = i=1
N
KoHTpoOrnbHble rpaHuLbl UMeT BUA:
C, =d.
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BepxHasa koHTponbHasa rpaduua (Ug, ) /-4 noarpynnel

o 112
Ew; Gi

Ug =d+3| EL—
CL Nﬂj

HumkHAA KoHTponbHas rpadnua (L, ) j-i nogrpynnei

o 12
Zwr’zci
=d-3| £\
Lep Nn,

Ecnu BblMMCNEHHOE 3Ha4eHne L, oTpuuaTensHo, ero NpUHUMAaIOT PaBHbBIM HYIHO.

Ecnv 6ann Ha eOuMHULY NPOAYKLMM ANSA KAXO0W NOATPYNMbl MEHbLUE UMW PABEH COOTBETCTBYIOLLEN BEPX-
Hel KOHTPOMNbHOW rpaHule, cobpaHHble UCXOAHbIEe OaHHbIE CYMTAOT OOHOPOAHLIMU AN Lenei cocTaBneHus
KOHTpONBHOW KapThl. Ecnv Gann Ha eavHULy NpoOyKUUKM AN OQHOW MMM HEeCKONMbLKUX NOArpynn npesbiuaer
COOTBETCTBYIOLLYIO BEPXHION KOHTPOMbHYK rpaHuLy, TO COOTBETCTBYHLLME MOArpynnbl oTGpackiBaloT U Bbl-
YMCNAOT HOBLIW CpedHWit 6ann Ha equUHULY NPOAYKUUW ANS pacyeTa NepecMOoTPeHHOM BEPXHE KOHTPOMbHOM
rpaHyLbl. 3TOT NpoLecc NPoAoMKalT 40 TexX Nnop, noka He BydeT ycTaHOBMNEHo, YTo Gann Ha eauHULy npo-
AYKUUW O BCEX OCTanbHbIX NOArPYNN MeHbLUE COOTBETCTBYHLMX BEPXHUX KOHTPOMbHBIX TPaHuL,.

14.4 UHTepnpeTaums

B KOHTpOJ'IbHOPI Kapte Bannos ka4vectsa 6ann kKa4yecTsa MoXeT ObiTb nony4eH HeCKOINMbKUMK CI'IOCOﬁEIMM,
OH MOXeT BKITK4YaTb HECKONBKO KPUTUYECKUX HECOOTBETCTBUW UITM MHOTMO HE3HAYUTENbHLIX HECOOTBETCTBUN.
Takum 06pa30M, Oaxe ecnn nMmeet Mecto cepud, ee He cneagyet MHTepnpeTupoBaTh B 0Bbl4HOM CMbICIne, TO
€CTb KaK NpucyTCcTBUE cneynanbHbIX NPUYNH Bapwauuﬁ.

14.5 MpeumyiecTBa

a) B AONOnHeHue K npenmmMmyliecTtesam KapT ¢ WK U, KapTa bannoe kavyecTea YHUTbIBAET CTENEHb N KPU-
TUYHOCTb HECOOTBETCTBUM;
b) cucteMa HasHadyeHus 6annos y4uTbiBaeT CcTeneHb N KpUTUYHOCTb HECOOTBETCTBUA.

14.6 OcobeHHOCTU NPUMEHEHUNA

a) cuctema nogcyeta b6annoB gomkHa G6biTb paspaboTaHa 06bLEKTMBHO, N €e MCNoMNb30BaHWe cnegyet
06bACHUTL Hagnexawmm obpasom;
b) npumeHeHune kapTel NpegycMaTpyeaeT Gonblie BblYUCTEHWUN.

14.7 Mpumep

Mpwn M3roToBNEHUN OU3ENbHbIX ABUraTenen BblBNEeHO HECKONbKO HECOOTBETCTBUIA, KOTOPLIE BNMSOT HA
Ka4yecTBO ABuratens. Micxoos m3 npownoro onbiTa, Beca Ana Ka)Xaoro Buaa HeECOOTBETCTBUMIA MpUBEAEHbl B
Tabnuue 10. Konn4yecTBo NpoBEpEeHHbIX OBUraTenei n KOnM4YecTBO BbiIBMEHHbLIX HECOOTBETCTBUIA ANA KaXO0-
ro BMaa HECOOTBETCTBUIA Takke npueeneHbl B Tabnuue 10. HeobxoaMMO BbIMMCIIUTL KOHTPOMbHLIE FPaHULbI
KOHTPONbLHOW KapTbl Bannos KavecTea.

[MockonbKy KONWMYecTBO ABUraTtenen, NpoOBEepPeHHbIX B Kax bl OeHb, HE CUMbHO OTNMYaeTcH, cpegHee
KONMYecTBO ABUraTenei (n), NpOBEPEHHLIX B KaXObl OeHb, MOXeT ObiTb UCNOMNL30BaHO ANS pacydeTa BepxHei
KOHTPONbHOW rpaHuLbl ANA BCexX nogrpynn.

B cootBeTtcTBUM ¢ Tabnuuen 10:

24
N = n; = 4250,
j=1
P Rl
24 24
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m
2 LY
i=1

=i _17840 _, oo
N 4250

24
3 w?c; = 881400,
i=1

i 172

EW?CJ 1/2
Ug =d+3| =L | = 4,20+3(M) = 4,20 + 3,25 = 7,45,

Nn; 4250-177

J

Lo =4,20 -3,25 =0,95.

bann kayecTBa Ans KaXAoro ABMraTens B KaXnoh u3 noarpynn meHblie U, . MNonyyenHsle Ugy U Loy
NPUHMMAIOT B KAYECTBE KOHTPOIbHbIX rPaHWL, KOHTPOMNbHOW KapThl 6annoB kayecTea.

C y4eTOM 3TWMX KOHTPONbHbLIX FPaHUL, UCMOMb3YIOT KOHTPOMbHYI KapTy 6annos kavecTBa. KoHTponbHas
KapTa nokasaHa Ha pucyHke 10.

8,0~

7,0 -

6,0 -

5,0 4 /
i e V Ce
3,0 4

20-

KonuuecTeo Gamnop Ha geuratens

1,0 Lo

00

L T L] T L T L] 1 T L T L T L L T L] T L] T L] T 1
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Homep noarpynmnel
PucyHok 10 — KoHTponbHan kapta 6annos kadecTBa
14.7.1 MHTepnpeTauumna
CpenHuin 6ann B nepebix 13 nogrpynnax cocrtaensaet npubnuxkeHHo 5,0, a B nocneayrowmnx 8 nogrpyn-

nax (noarpynnsl 14—21) — npubnuxeHHo 2,7, yto aBnsietca ybeanTensHbIM 00Ka3aTeNbCTBOM BO3MOXHOCTM
yNy4LeHns.
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15 KoHTponbHasa KapTa KOHTPONA € NOMOLLbLI Kanubpa

MoMumMo MexaHn4ecKkoro KOHTPOINMA TEXHNYECKNX 06bEKTOB Ha COOTBETCTBME TDEGOBaHMHM K paamepam
C Mcnone3oBaHWeM Mnapbl Kanmﬁpos ((!'IpOXO,EI,HOI?'I))."((HEI'IPOXO,D,HOFI)) CyuwieCTByeT MHOTO ApYyrmux CMTyaLWIb"I, B KO-
TOPbIX pe3ynbrathl KOHTPOINA CbOpMMpy}OT AdaHHble TaKOoro Tuna, Hanpumep KJ'IaCCMd)MKaLIMFI 00BLEeKTOB NO BECY
Ha HeOOoCTaTO4YHbIA BEC, HOpMaﬂbeIF‘I 1 N3BbITOYHBIN BEC; KJ'IaCCMCbMI(aL[MH roONnoOBOK I'IpE,EIOXDEiHMTEJ'IEﬁ no mnx
HYYBCTBUTENbHOCTW Ha HEYYBCTBUTEIbHbIE, HOPMaAllbHbl€e U CBEPXHYBCTBUTElbHbIE N T.AO.

KOHTpOJ’IbeIe KapTbl, OCHOBaHHbIE Ha pe3ynbratax KOHTPONA C NMOMOLLbH Kanm6pa ((I'IpOXO,D,HOI?I))."((HEI'IpO-
XOLAHOWY, MOryT ObITb UCNONBb30BaHbI KakK AnNA KOHTpOInA ypoOBHA npouecca, Tak U and maMmeHeHua npouecca,
MMerLero AByCTOpoHHue Tp96OBaHMF|.

IRy KOHTPOJIbHbIE KapTbl NCMOJb3YKT B CUTYaUUAX:

a) Koraa basoBoe pacnpeneneHue KOHTpOﬂMpyEMOI?I XapakKTepucTukn ABnAeTCcA HOpMalibHbIM UMK Bnus-
KUM K HOpMallbHOMY;

b) OTKINOHEHWA YPOBHA npouecca n namepsdaemMbiX napamMeTpoB ABNAKTCA ABYCTOPOHHUMW UMK OQHOCTO-
POHHUMMK (60]'IbLIJVIMM, YeM OTKIMOHEeHWA LelreBbliX SHEHEHHH) COOTBETCTBEHHO;

C) MU3BECTHbI 3Ha4YeHWAa cpeagHero  N3AMeH4YnBOCTHK npouecca (CTaH,D,apTHOl'D OTI{J'IOHEHVIH);

d) KOHTPOINb NO anbrepHaTUBHOMY MPU3HaKy npeanodTUuTenbHee KOHTPONA No KONMYeCTBEHHOMY Mpu-
3HaKy M3 NpakTn4ecKkux COOGpa)KE.‘HVIPI.

15.1 HmxxHKue 1 BepxHUe rpaHvubl Kanubpa

KoHTpone ¢ nmomowklo kanvbpa knaccuuumpyer obbekTbl C MOMOLLbI0 Nnapbl Kannbpos, Ha3sbiBaeMbIX
HVKHUM NpeferbHbIM kanubpom (L, ) u BepxHum npefernbHeiM kanubpom (Ug, ) Ha crieqytoLimne Tpu kateropuu:

a) KOHTponupyemasl xapakTepucTuka MmeHee Lg ;

b) koHTponupyemas xapaktepuctuka 6onee Uy, ;

C) KOHTpOMMpyemas xapakTepucTuka HaxoguTea mexay Lo v Ug, .

Beibopky 06bema n KOHTPONMMPYKT NPOXOAHBIM M HEMPOXOAHBLIM Kanubpom:

@ — KONM4ecTBO 06bEKTOB MeHbLUEe HWKHEro npeaensbHoro kanubpa (Lg )

b — konnuecTBo 06bekToB BonbLue BepxHero npeaensHoro kanubpa (Ug, ).

[ns cMMMeTpMYHOro pacnpefeneHus, Takoro Kak HopmanbHoe, KOorga BblIOopKy 0B6bLEeMOM n U3 Kax-
AOW MOArpynMbl KOHTPONMPYIOT C MOMOLLBLIO TAKOW Napbl kKanubpos, nony4aT 3HaveHus a (menee L ) u b
(Bonee Ug, ). 3Tv 3Ha4YeHnsa a u b MCNOsb3yIoT NPU pacyeTe BEPXHENO M HWKHETO NpeAerbHbIX Kanubpos.

Mockonbky Ug, 1 L, , Kak Npasumo, OTNUYAKTCS OT BepXHel rpaHnubl nons gonycka (U) u HuxHen rpa-
HWUbI Nons gonycka (L), COOTBETCTBEHHO, CriegyeT OTMETUTb, H4TO 06beKThl, HEe COOTBETCTBYOLWME Npeaenkb-
HbIM Kanubpam, He 0BA3aTenbLHO ABNAIOTCA HECOOTBETCTBYOLWMMM.

15.2 MpegBapuTenbHble 3Tanbl

15.2.1 Bbi6op BepOATHOCTH JIOXKHOW TPeBOrU

KOoHTponbHbIE TpaHuLbl ANA KOHTPOMBHLIX KapT, OCHOBAHHbLIX Ha KOHTPONe C NpUMeHeHneM Kannbpoe,
ycTaHaBnuBaloT AnA obecnevyeHns 3apaHee 3a4aHHON BEPOSATHOCTHM ¢, OLUMBOYHO OTBEPrHYTh peLleHue O cTa-
TUCTUYECKON ynpaBnaemoctn. HecmoTpsa Ha 1o, 4To 3HadeHusa o = 0,005 n o = 0,01 nogxogAT kak Ans KOH-
TPONbHbIX KapT, Tak U Ans KapT (a, b), kak npaBuno, BeibupakT 3HadeHue o = 0,005, nockoneky OHO Brivke K
COOTBETCTBYHOLUUM rpaHuLiam 3, UCNoNb3yeMbiM AnNS KOMMYECTBEHHBLIX KOHTPOMbHbLIX KapT.

15.2.2 Bbi6op 06bema nogrpynnbl

KoHTpoOnbHble KapTbl KOHTPONSA C NOMOLLBK KanvbpoB Mo CyTW ABMASIOTCA KapTamu KOHTPOMS Mo alb-
TepHaTUBHOMY MPU3HaKy, aHanorM4YHbIMK 0BbLIYHLIM nNp-KapTam. Takum obpasom, 0bbIMHO Ana obecneveHns
pa3yMHOM 3aLLMThl OT OLUMBOYHBIX pelleHnid TpebyeTcs bonbLLIMIA 06beM NoArpynnkl N0 CPaBHEHUIO C KAapTaMu
KOHTPONA No KoNnuyecTBeHHOMY npu3Haky. OgHako, bnarogapsa onTMManbHOMY ONpeaeneHnio NpeaenbHbIX Ka-
NMBPOB 1 KOHTPOMBHbBIX rPaHUL (C MCNOMNb30BAHVMEM KPUTEPMEB NPUHATUSA PELLEHWIA B YCIOBUAX pUcka n/unu
HeonpeneneHHOCTH), CBOWCTBA 3TWUX KApT MOMyT BECbMAa BbIFOAHO OTNMYaTLCS OT CBOWCTB KapT KOHTPOMNs no
KOMMYeCTBEHHOMY MPWU3HaKy Aaxe NpyM OOWHAKOBOM 0bbeme Bbibopkw. MoaTomy, a Takxe Ans TOro, Y4Tobsbl
obbem nogrpynnel 6611 HebonbLwKM, YacTo 06bem Beibopku oT 7 go 10 eanHuy, MoxeT BbiTe 4OCTAaTOYHbIM,
B OTNu4Me OoT Bonee BLICOKOro 06bema BbIDOPKM ANSA KapT KOHTPOINSA MO ansTepHaTUBHOMY NPU3HAKY.

15.2.3 BbiOOp KOHTPONbHLIX KapT

Mokasatenu (b — a) n (a + b) 4yBCTBUTENbHbBI K U3MEHEHWSIM CPEHEro npouecca (L) U cTaHgapTHOro
OTKINOHeHUs npouecca (), cooTBeTcTBeHHO. CriefoBaTteNibHO, Napy KOHTPOMbHbIX KapT Ans (b —a) u (a + b)
cnefyet paccMaTpuBaTh Kak 3aMeHy 0Bbl4HbIM kKapTam (X, R).
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OpHako 06HapyXXeHo, YTO OfHa KOHTpOnbHas kapTa Ans a u b (nocTpoeHue ABYX TOYEK, COOTBETCTBYIO-
WKUX 3TUM NoKazaTenamM Ans KaxO40ro HoMepa noarpynrbl) He TOMNbKO NPOLLE B UCMONb30BaHUM, HO U obrnana-
eT Ny4LIKMUN CBOMCTBAMM B OTHOLLEHUM OWKMBOK KOHTPOINS MO CPaBHEHWIO C Mapoi kapT ans (b — a)u (a + b).
Mapa rpachrkoB paGoTaeT N1LIb He3HAYUTENbHO Ny4lle, KOTAa ¢ He uameHsietcs. Takum o6pasoM, pekoMeH-
[yeTcsl UCMONb30BaThL eauHyo KapTy ans (a, b).

15.3 MpegenbHble KaNnUGpbl U KOHTPOSbHbIE rPaHULbI

YctaHoBMB 06beM NOArpynnel N ¥ BEPOATHOCTL ¢ TOXHOW TPEBOrM, ONPeAensioT 3HaveHus koadduum-
eHTa kanubpa (Gg) v 3HaYeHne eAMHCTBEHHOW KOHTPOMBHOM rpaHuubl rno Tabnuue 11.

15.3.1 MNpepenbHble KanuMbpbl, KOrga N3BecTHbI cpegHee npouecca (M) U cTaHAapTHOE OTKIIOHEe-
Hue npouecca (o)

HwxxHWiA npegensHbin kKanubp (Ug ) = 1 — Ggo.

BepxHui npenensHbin kanubp (Lo ) = 1+ Ggo.

15.3.2 KoHTponkHasa rpaHuMua

EOMHCTBEHHYH KOHTPOMBHYI FpaHuLy onpegenstoT npu y = r. HWHAS KOHTponeHas rpaHuua paBHa
Hyn0. 34eCkb HET LEeHTPansHON NUHWK.

Tabnuua 11— 3HaveHns koachUUNEHTOB G 1 r ONS pasnuyHbIX KOMBUHaUWi (1, o)

o = 0,005 o =0,010 o = 0,025 o =0,05
3 GF r GF r GF r GF r
2 3,023 1 2,806 1 2,495 1 2,236 1
3 1,894 2 1,735 2 1,506 2 2,388 1
4 2,040 2 1,889 2 1,673 2 1,493 2
5 2,113 2 1,997 2 1,790 2 1,618 2
6 1,626 3 2,081 2 1,879 2 1,713 2
7 1,713 3 1,595 3 1,951 2 1,789 2
8 1,784 3 1,670 3 1,506 3 1,852 2
9 1,844 3 1,732 3 1,673 3 1,440 3
10 1,896 3 1,786 3 1,630 3 1,500 3
15 1,747 4 1,657 4 1,833 3 1,712 3
20 1,889 4 1,802 4 1,965 3 1,850 3
25 1,762 5 1,907 4 1,690 4 1,950 3
30 1,672 6 1,989 4 1,779 4 1,779 4
40 1,547 8 1,611 7 1,579 6 1,579 6
50 1,379 1 1,607 9 1,367 9 1,367 9

15.4 NMocTpoeHune rpaduka

OBbeKTbl KaXLOW rPyNMbl NOCNEeLOBATENbHO OAVH 38 APYrUM CONOCTaensoT ¢ Lo, u Uy, v oTMevaoT
3HaveHus a (Hwke Lo ) v b (Bbiwe Uy, ). MpOTUB Kaxaoro HoMepa NoArpynnbl HAHOCAT ABe TOYKM A U B, co-
OTBETCTBYIOLIME a U b COOTBETCTBEHHO. [TocnefoBaTenbHbIE TOYKU, COOTBETCTBYOWME a U b, MoryT BbiTh co-
efUHeHbl HenpepbiBHLIMA W NPEPLIBUCTLIMU NTIMHUAMUN OTAENMLHO, NPEeAnoYTUTENBHO C UCMOMb30BaHUEM [BYX
pasHbIX LiBETOB.

15.5 UHTepnpeTaums

Ecnn npouecc HaxoouTCAa B COCTOAHUA CTaTUCTUYECKON ynpaeidaemMoCTu (CT86VIHE.‘H), oXuaaeTtca, 4vTo
ABe JTMHWK, COOTBETCTBYHOLME 3HA4YEeHUAM a Un b, 6y,E1yT YacTo nepecekaTtbCAa Opyr C OPYrom. Ecnun oHKn He
nepeceKkarwTcAa B Te4YyeHne 3Ha4YUTEeNnbHOro neprnoda BpPeMeHUW, OaXe HWXKe KOHTpOJ’leOﬂ rpaHunubl, MOXHO
npeanorioxnTe Hann4ne caeura rnpouecca. CTaTyC Kagom noarpynnel, HeE3aBUCMMO OT €e ynpaBnAemMocCcTH,
OOIMKeH ObITb YKa3aH B KOHTpOJ'IbHOI:‘I KapTte ONnUCaHHbIM HWXe 06p830MZ
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15.5.1 a n b HaXo0[ATCA HUXKE KOHTPONLHOW rPaHuLbl

OTa cuTyauus ykasbiBaeT Ha TO, YTO Kak CpedHee npouecca, Tak U ero CTaHOapTHOE OTKINOHEHWE Ha-
XOAATCS B COCTOSAHUM CTATUCTMYECKON YNpaBnsaeMoCTy.

15.5.2 a HaxogUTCA Bbllle KOHTPONbLHOW rpaHuubl, b HaX0AUTCA Ha KOHTPONLHOW FpaHuLe Unm
HUXe ee

OTa cuTyaums ykasbiBaeT Ha yMeHbLIEHWE CPedHEero npolecca.

15.5.3 b HaxoAUTCA BbilWe KOHTPONbLHOM rpaHuLbl, 3 @8 HAXOAUTCA HAa KOHTPONLHOW rpaHuLue Unm
HUXe ee

OTa cuTyaums ykasbiBaeT Ha CHUXEHWE CPEHEro npolecca.

15.5.4 a n b Haxo[ATCA HA KOHTPONLHOM rpaHnLEe UK Bbille ee

OTa cuTyauus ykasblBaeT Ha yBenMYeHne N3MeHYNBOCTW/BapnabenbsHOCT NpoLecca.

15.6 MNpeumywectBa

[aHHbI B KapTel UMEEeT cneayrllne NpenMyllecTBa:

a) MMEKTCSH AaHHble O KONMMYEeCTBE 0OBbEKTOB C NPEBbLILIEHUEM W 3aHWXEHWEM Pa3MeEpOB;

b) namepeHune oToenbHbIX 3HAaYEHWA 3aTPYAHEHO, HE3KOHOMMUYHO UMW HEBO3MOXHO, HO NErko onpene-
NUTb, HAXOOATCA N OHU HWKE UMK BbiLLE HEKOTOPOW BEMUYUHBLI,

C) B Ka4ecTBe 3aMeHbl KapTsl W —R TpebyeTca BOnNbIWIMIA 06beM BLIDOPKM, HO cokpallaeTcsa obuiee
BpeMsi/3aTpaTbl HA KOHTPOIb, BeAeHue yyeta. AHanu3 pesynsTatoB HAMHOIO NMpoLUe U MeHee TPYOOEeMKUN, a
cnefoBaTernbHO, 1 Bonee 3KOHOMUYHBIN;

d) kapTa adhpeKTUBHEE, YEM p-KapTa.

15.7 OcoBeHHOCTU NPUMEHEeHUA

,[laHHaFl Kapta Tp96y9T NnoAroToOBKKM U yBEPEHHOCTWM B TOM, YTO npenerbHble KaﬂMﬁpbl He 6y,£l,yT KECTKMMU
npu NpUMEHEHNN, T.K. CO30aHHbIN MCKyCCTBeHHbII;"I YPOBEHb NMpUemMrnemMocT COOTBETCTBYET TDEGOBEHMHM Ka4yecTtea.

15.8 OueHKa cpegHero u U3MeH4YMBOCTU Npouecca

Ecnv npepenbHble kanubpbl 1 3HaYeHMsa a M b ANs Kaxnoin us k noarpynn, oToGpaHHBIX M3 Mpouec-
ca, HaxodALErocs B COCTOSHWIA CTATUCTUYECKOW YyNpaBnaeMocTU, onpeaeneHsl No BbiGOPOYHbLIM AaHHbIM, TO
cpefHee U U3MeHYMBOCTbL NpoLlecca MoryT 6bITb OLEHEeHbl crieayoLMm o6pasom:

k k
§=Zaj, b=Zb‘,,
i=1 i=1
_ AN\

pa nl pb*nl

rAe N — MOCTOsIHHBINA 06beM noarpynnel; Z(Pz) v z(1- p5) — 3Ha4eHWsi CTaHAAPTHBIX HOPMarbHbIX NepeMeH-

HbIX, COOTBETCTBYIOLLMX 0BnacTsm cnesa oT Pz U 1— pPj COOTBETCTBEHHO. 3HaYeHUs Z(Pz) oTpuuaTenbHbI,
a z(1- pg) — NONoXUTENbHbI.
OueHkn cpegHero (L) U cTaH4apTHOro OTKNOHEHMA (G) Npouecca onpenensoT cnegywmMm obpasom:
_Lg -2(1-pg)-Ug, - 2(p3z)
z(1-pp) - z(pz)

__Us-La
z(1-p5)-2z(pz)

rae UGL " LGL — COOTBETCTBYHT BEPXHEMY WU HUXHEMY NMpefelbHbIM KaﬂM6paM.

15.9 MNpumep

B Tabnuue 12 npvBeaeHsbl pesynsTathl UCMBITAHUIA HA Npegen NPOYHOCTW MPU PacTsXKEHUM Kaxaon 13
CEMW antoMUHUEBBIX MPOBOMOK, CKPYYEHHbIX A58 NONy4YeHUs KOMMNO3UTHOIO NPOBOAHUKA, AnameTpoM 2,79 Mm.
W3 kaxporo kabenbHoro 6apabaHa KOMMO3UTHLIX NMPOBOAHUKORB, pacCMaTpPUBAEMOro B Ka4ecTBe MoArpynnel,
DOepyT obpasel; ceMb pe3ynLTaToB UCMLITAHWA, COOTBETCTBYOLLMX CEMWU NPOBOMOKAM KOMMO3WTHOIO NpoOBO-
OHWKa, NpuBeaeHbl B Tabnuue 12. M3 npownbix AaHHbIX YCTAHOBIEHO, YTO CpeaHee 3HadYeHne 3TOW XapakTe-
PUCTUKM NpoLiecca cocTaBnseT 19,5 kre/MM2, a ctaHaapTHoe oTknoHeHue — 1,00 kre/Mm2. MpUHATO pelueHne
“crnonb3oeaTth KapTel (a, b) ANA onpedeneHws npeaena nNpoYHOCT KOMMO3MTHOMO NPOBOAHMKA Ha pacTsxe-
HWe, a TaKke ANA CpaBHEHUS ee YYBCTBUTENBLHOCTU ¢ KapTol X — R.
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[Ona doopmupoBaHus kapTel (a, b) BeibpaHo 3HaveHue o = 0,005, Tak kak oHO Briveke K COOTBETCTBYHOLLUM
rpaHuuam 3G, UCNonb3yeMbliM B KOHTPOMbHbLIX KapTax KONMMYeCTBEHHbIX NepeMeHHbIX.

Onsa o= 0,005 u n =7 B cootBercTBumM ¢ Tabnuuen 11 G = 1,713, r = 3. Takum o6pasom

Ko = 19,5, Og = 1,00, cnegoBaTenkHO,

Ug =19.5+1713-1= 21,213,

Lg =19,5-1713-1=17,787.
KoHTponbHas rpaHuua r = 3.

B kaxpgoi nogrpynne o6bekTsl NocenoBaTensHo cpaBHuBaioT ¢ Ug, 1 L v OTMeYaloT 3HadYeHus a u b.
OTK 3HaveHWda nNpuBeaeHsbl B Tabnuue 12. KoHTponbHasa KapTa nokasaHa Ha pucyHke 11.

Ta6nuuya 12 — [laHHble UCNLITAHWIA HA NPEAEn NPOYHOCTV MPU PACTSHKEHWUN (Krc/MMZ) NPOBOMNOKK U3 KOMMO3UTHOMO
NpOBOAHWKA MO NoArpynnam

Homep Homep BeIGOPOYHON efuHULbI ., . Cpenmee -
noarpynne 1 | 2 | 3 | 4 | 5 | 6 | 7
1 19,63 19,30 | 18,81 18,98 19,30 18,98 19,80 0 0 19,26 0,99
2 19,47 19,14 | 19,96 | 18,00 18,49 18,32 19,80 0 0 19,03 1,96
3 19,14 18,98 | 18,32 | 19,63 19,30 19,30 19,30 0 0 19,14 1,31
4 18,49 18,81 18,65 | 18,98 18,81 18,81 19,47 0 0 18,86 0,98
5 18,32 18,80 | 18,81 18,98 18,32 18,02 18,81 0 0 18,58 0,96
6 18,81 18,00 | 18,00 | 18,32 19,96 19,30 19,80 0 0 18,88 1,96
7 19,14 18,65 | 18,00 | 18,32 18,49 17,51 18,65 0 1 18,39 1,63
8 18,98 18,32 | 19,63 | 19,80 18,00 22,74 19,14 1 0 19,62 4,74
9 19,80 18,32 | 20,78 | 19,63 19,43 19,63 | 20,94 0 0 19,79 2,62
10 19,11 18,00 | 21,74 | 19,27 18,65 20,75 19,96 1 0 19,64 3,74
11 18,32 20,92 | 19,96 | 19,96 20,78 21,08 | 20,78 0 0 20,26 2,76
12 18,16 18,00 | 17,34 | 18,65 19,14 18,32 18,00 0 1 18,23 1,80
13 18,12 18,61 18,28 | 18,61 18,32 18,32 17,62 0 1 18,27 0,99
14 22,90 2290 | 20,94 | 21,60 19,96 21,27 | 21,90 5 0 21,64 2,94
15 22,09 19,47 | 22,90 | 23,39 18,32 22,90 | 22,90 5 0 21,71 5,07
16 18,00 18,32 | 19,63 | 18,12 18,81 19,63 | 20,12 0 0 18,95 212
17 17,83 19,14 | 18,32 | 19,60 17,79 19,30 18,28 0 1 18,61 1,81
18 19,96 18,80 | 21,76 | 19,27 21,25 20,94 | 20,29 2 0 20,47 2,49
19 16,80 17,79 | 2042 | 18,32 19,76 17,29 18,28 0 2 18,38 3,62
20 18,00 18,32 | 19,63 | 18,12 18,81 19,63 | 20,12 0 0 18,95 212

3 KOHTpONbHOW KapThl BUOHO, YTO 3Ha4YeHne b ana noarpynn 14 v 15 BbILWNO 338 KOHTPONbHYIO rpaHuULLy.
[na ncnpaBneHus cuTyauum no ctabunusaumm npouecca ¢ TOYKWU 3PEHUS ero NonoXeHWs NPUHATBHI COOTBEeT-
CTBYIOLLME Mephbl, NOCMEe Yero NpoLecc BO3BPALLAETCH B COCTOSAHUE CTAaTUCTUYECKOM YyNpaBnseMocTu.
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15.9.1 CpaBHeHue ¢ kapTon X — R

3HavueHus a, b
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LR

-1

Ua

o

T T
g8 9 10 1M 12 13 14 15 16 17 18 19 2
Homep noarpymne

PucyHok 11 — Kapta (a, b)

Kapta X — R Takke 6bina npMMeHeHa K AaHHbIM, MpUBeAeHHbIM B Tabnuue 12, KOHTPOnbHbIE TPaHuULb
npuBeneHsbl HUXe.

KapTa cpegHero

Up =u+Ac=195+1134-1= 20,634,
Leg =p—Ac=19,5-1134-1=18,366.

KapTa pasmaxa
Ug = D36 =5,203-1= 5,203,

L, = Dyo =0,205-1=0,205.

3nauenun A, D4 n D, npmBeaeHbl B NPUNOXeHUM A Ans pasnnyHbix 06beMoB BbIGOPKK.

Mo 3HaYeHUsIM CPENHMX U pa3MaxoB, NPUBEAEHHbLIX B Tabnuue 12, BUOHO, YTO HA KapTe CpeaHero Takxe
TOYKM, COOTBETCTRYIOLUME Noarpynnam 14 u 15, BLIXOASAT 32 BEPXHIOK KOHTPOMbHYIO rpaHuLy M H 0HA TOYKa
Ha KapTe pa3Maxa He BbIXOLWT 3a KOHTPOmbHbLIE rpaHuLbl; TaK Xe, Kak Ha KapTe (a, b). Takum obpasom, Ans
[laHHOTO NpUMepa KapTa (a, b) SIBASETCS TaKoM ke YyBCTBUTENbLHON, Kak kapTa X — R.
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Mpunoxexnue OA
(cnpaBo4Hoe)

CBEHEHMH O COOTBETCTBMU CCbUTOYHbLIX MeXAYHAapPOdHbIX CTaHO4apPTOB
MeXrocygapcrtBeHHbIM CTaHOapTamMm

Tadtnuya QA1

0O603Ha4YeHWe cCblNOYHOIo Mexay-
HapogHoro ctaHgapTta

CreneHb
COOTBETCTBUSA

0OB6o3Ha4veHWe U HaMMeHOBaHWe COOTBETCTBYIOLWErD
MEXIOCYAapPCTBEHHOIO CTaHaapTa

ISO 3534-2

*

* COOTBETCTBYIOLLMIA MEXIOCYAapCTBEHHBLIN CTaHOapT OTCYTCTBYET. [lo ero NpUHSATUS PeKOMEHAYETCA UCTONb3o-
BaTb MEPEBOA HA PYCCKUA A3bIK 4AHHOr0 MexayHapogHoro craHgapta. OduumansHbeil Nepesos 4aHHOMO MexOyHa-
pogHoro craHgapTa Haxogutes B GegepansHOM MHGOPMALMOHHOM (DOHAE CTaHaapToB.
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KntoueBble crnoea: KOHTPOINbHaaA KapTta, KOHTPOIibHaA KapTa CKONb3Awero cpeaHero, KOHTPOIibHaA KapTa
CKOnNb3ALlero pasmMmaxa, Z-Kkapta, rpynnoBas KOHTPOIIbHaA KapTa, KOHTPOINbHaAA Kapta 3KCTpeMarllbHbIX 3Ha-
YEeHWH, KOHTPOJbHaA KapTa C TpeHAOM, KOHTpPOIbHaA Kapta KOSd)CpI/ILI,MeHTa Bapuauny, KOHTpPOJibHasA Kapta
HEHOPManbHbIX OAaHHbIX, CTaHOAPTU30BaHHAA p-KapTta, KOHTPOIlibHaaA Kapta Gannos KavyecCTBa, KOHTPOIbHasA
KapTta KOHTpOo-nsd € NOMOLWbH Kanwﬁpa
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