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Beenenue

IIpueMoyHass KOHTPOJBHASA KApTa COEAMHSET PACCMOTPEHUE BOIIPOCOB YIIPABIIEHUS IIPOLIECCOM C
3JIEMEHTAMU TIPUEMOYHOTO BBHIOOPOYHOrO KOHTPOJA. OHA SBJISETCA CPEACTBOM, ITOMOTAIOIINM IIPUHSITH
peLIEHNe OTHOCUTEIBHO IIPUEMIIEMOCTH TIpouieccoB. OCHOBHI IS MPUHATHS PELLIEHNI MOTYT BhIpaXaTbCs
B IIOCTAHOBKE CJIEAYIOILIMX BOIIPOCOB:

a) yIOOBJIETBOPSET JIM HA3HAYEHHOE IIPOLIEHTHOE COMEPXKAHNE COOTBETCTBYIOIINX €XMHULL IIPOXYKIIUU
WJIM YPOBEHb KaUeCTBA OOCIYXXUBAHUSA B IIPOLIEHTAX, ITOJIyYEHHBIE OT JAHHOTO IIpoLiecca, YCTAHOBIEHHBIM
TpeGOBaAHUSIM;

b) uMeeT I YpOBEHD IIPOLIECCA CABUT U3 HEKOTOPOIT TOIMYCTUMOIT 30HBI.

B orinuue ot 601bIIMHCTBA ITOAXOHAOB MPUEMOYHOTO BHIGOPOYHOTO KOHTPOJIA aKLIEHT AeaeTCs Ha
IPUEMJIEMOCTD 1Ipoliecca, a HE IIPOMYKIIVH.

B omimuve oT 0GBIMHBIX TOJXOM0OB, OCHOBAHHBIX HA KOHTPOJILHBIX KapTax, B 3TOM ciiydyae IIpolieccy
HEO0A3aTeNIbHO ObITh BOJIM3M HEKOTOPOTO €AMHCTBEHHOTO CTAHAAPTHOTO YPOBHA IIpoliecca IO TeX Iop,
II0KAa U3MEHYMBOCTb BHYTPH IIOATPYIIII OCTAE€TCA YAOBJIETBOPUTEILHOM. OH MOXeT (JUISl 1IN IIPUEMKU)
MPOTEKATh Ha JIIOOOM YPOBHE WIM YPOBHAX B HEKOTOPOM 30HE YPOBHEH IIpoliecca, KOTOpPHIe IpUeMIIeMbI
C TOYKM 3pEHUS TPEOOBAHUI TEXHIYECKUX JOITyCKOB. TakuM 06pa3oM, AOIYCKAIOT, YTO HEKOTOPHIE OCOOhIE
NPUYUHBL CO3MAI0T AOCTATOYHO MaJIble COABUTY YPOBHS IIPOIIECCA OTHOCUTEIILHO YCTAHOBIIEHHBIX TpeOoBa-
HUIT 1 HEAKOHOMUYHO KOPPEKTUPOBATh YPOBEHB MPOIIECCA TOIBKO JUIA IEJIW TIPUEMKH.

XOTA IPUMEHEHME IIPUEMOYHOIT KOHTPOIBHOM KapThl BCE XE CITOCOOCTBYET BEISABIEHUIO U YCTPaHe-
HUIO OCOOBIX IIPWYMH [UIA LI HENIPEPBIBHOTO COBEPIIEHCTBOBAHMA IIpOIlecca.

Heobxonuma 1ipoBepka Ha MPUCYILYIO MpoIleccy CTabwIbHOCTD. g aToro HabIomeHue BeIeTCs C
IIpMEHEHNEM KOHTPoibHBIX KapT Illyxapra (kapT pasMaxoB WIM CTaHOAPTHBIX OTKJIOHEHUN BBIOOPKM)
JUIS TIONTBEPXIEHUS TOTO, YTO KM3MEHYMBOCTb, IPUCYIIAS pAaLMOHAJIBHBIM IIOATPYIIIIAaM, OCTAETCAd B
YCTOMYMBOM COCTOSHUU. [JOIONTHUTENBHBIM MCTOYHUKOM MHGOPMAIMK JUIS YIIPABIEHUSA IIPOIECCOM
ABJIIETCS UCCIIEJOBAHME PaclIpeieIEHVSI pacCCMaTPUBAEMBIX YPOBHEI Ipouecca. s mpoBepKu IIpaBoMep-
HOCTU IIPMMEHEHUS IIPUEMOYHOI KOHTPOJBHON KapThl ClieAyeT MPOBOAUTDH MpeABAPUTEILHOE U3YyIeHUE
polecca ¢ IOMOIIBI0 KOHTPOJIbHOI KapThl Illyxapra.
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FOCT P 50779.43-99
(UCO 7966-93)

FrOCYAOAPCTBEHHbBIN CTAHAAPT POCCUMCKOWN SEAEPALUNN

CraTuctiueckue MeTofbl
NMPUEMOUYHbBIE KOHTPOJIbHBLIE KAPTHI

Statistical methods.
Acceptance control charts

Jata sBegeHna 2000—07—01

1 O6nacTb NPpUMeHeHUS

HacToswwuit cTaHAapT ycTaHaB/MBaeT rpaduyecknii MeTod CTaTUCTUYECKOrO YNpaBneHus MpoLec-
camy C NMOMOLLbIO MPUEMOYHOI KOHTPO/IbHOM KapThl, B TOM Yuc/e o6Lye npoueaypbl NOCTPOEHUS TaKux
KapT, onpefeneHne 06bEMOB BbIGOPOK, KOHTPO/bHbLIX TPaHWL, M KPUTEPWEB MPUHATWS pelleHunii. B
CcTaHfapTe NPUBEAEHbI MPUMEPbI, B KOTOPbIX MPUMEHEHVE METOAa NPUEMOYHBIX KOHTPOMbHbIX KapT MMeeT
npenmyLLecTBa nepes ApPYrMi KOHTPO/IbHBIMU KapTamu.

2 HopmaTuBHbIe CCbIIKU

B HacTosLlem cTaHAapTe NCNONb30BaHbl CChIZIKW Ha CNefytoLme CTaH4apThbl:

FOCT P 50779.10—2000 (MCO 3534-1—93) CraTucTUyecKne MeTofbl. BeposiTHOCTb M OCHOBbI
CTaTUCTUKN. TePMUHBI U OnpeseneHns

FOCT P 50779.11—2000 (MCO 3534-2—93) CTtaTucTmnyeckme Metoapl. CTaTUCTUYECKOe ynpaBe-
HVe KayeCTBOM. TepMUHbI 1 onpeseneHns
6 FOCT P 50779.30—95 CraTuctuyeckue Mmetofdbl. IpMemMoudHbIii KOHTpONb KadectBa. O6Lume Tpe-

0BaHuA

FOCT P 50779.40—96 (MCO 7873—93) Cratuctmuyeckme metofdbl. KOHTPOMbHbIe KapTbl. O6Lee
PYKOBO/ACTBO W BBefeHue

FOCT P 50779.42—99 (MCO 8258—91) CraTtucTunyeckne metofpl. KOHTponbHble KapThbl LLlyxapTta

3 OnpegeneHunsa

B HacTofilleM cTaHfapTe MPUMEHSAIOTCA TEPMUHbI C COOTBETCTBYHOLLMMMW ONpPeAesieHnsMn Mo
FOCT P 50779.10 n TOCT P 50779.11, a Takke NMPWBEAEHHBIA HUXKE:

npuemnemblii - npouecc: [pouecc, nNpeAcTaBneHHbIA  KOHTPOMbHOM  KapToi  Llyxapta no
FOCT P 50779.42_c ueHTpa/bHOW NUHMER B 30He MNpriemMaeMbIX npoueccoB (PUCYHOK 1); uaeansHoO
cpefHWin ypoBeHb X TaKOW KOHTPO/bHON KapTbl HAXOAMTCA Ha LENeBOM 3HAYeHUM.

30Ha HempuemembIX NPOLIECCOB

RPLB
30Ha HeonpeaeNneHHoOCTH npouecca

APLB

—r

APLH
30Ha HeonpeaeNneHHOCTH npoLecca

RPLH

30Ha HenpueM/IeMbIX MPOLECCOB

PucyHok 1—TTlone fonycka: BepXHAS U HKHAS HAM APL 1 RPL B COMOCTaB/IEHNM C 30HaMW MPUEMIEMOTO,
HenpvemsIeMoro NPOLIECCOB 1 30HOI HeoMpeenieHHOCTU npoLiecca

M3paHne oduumansHoe
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4 O003HaYeHHS M COKPAIMEHHUS

B nacrosmem CTaHIAPTC IIPMMCHAIOTCA CICAYIOIIME 0003HAYEHUA U COKpaIlICHUA:

T, — BepxXHA rpaHMLA IO JOIycKa (HanGoIbllIee JOIyCTMOe 3Ha4eH1e KOHTPOIMPYEMOTO T10Ka3a-
TeJIA KauecTna);
T, — HIDKHAA IpaHULA IONA IOITycka (HaMMEHBIIee HOITyCTUMOe 3HaUeHMe KOHTPOIUPYEMOro IIOKa-

3arelis KauecTsa);
ACL — npuemoyHas KOHTPOJIbHASA IPAHUIIA,
APL — mpuemiieMsIif YpOBEHD IIpOLIECCa;
RPL — HempueMIIeMBIi YpOBEHb IIpoliecca;

n — 00BeM BRIGOPKU (BRIGOPOUHOI ITOATPYIIIIEL);

Py  — TIpuemieMas IO0JIs HECOOTBETCTBYIOIIMX €IMHMULL TTPOIYKIIVN;

p;  — HelpuemIeMas TONSI HECOOTBETCTBYIOIINX €IUHUI ITPOLYKIINT;

Pa — BepoATHOCTH IIPUEMKU IIpolIecca;

T  — 1eneBoe 3HAYEHUE, TO €CTh ONTUMAIBGHOE 3HAYECHIE,;

X  — cpemnHee apudMeTHIECKOe NHANBUAYATLHBIX 3HAYEHUI KOHTPOJIMPYEMOTO ITapaMeTpa X, KOTopoe
HAHOCSIT Ha KOHTPOJIbHYIO KapTy;

z — CTaHgapTHAs BEJIUYUHA, UMEIOIAs HOPMATBHOE PACIIPEACICHIE C HYJIEBBIM CPETHUM U CTAHAAPT-
HBIM OTKJIOHEHUEM, PaBHBIM 1;

7, — KBAHTWIb CTAHJAPTHOTO HOPMAIBHOIO 3aKOHA PACTIPEAEIICHUS YPOBHSA p’ (AHAJOTUIHO I Z, - M

s g, N T, U T.1.);
0. — PUCK OTKJIIOHEHUS YIOBJIETBOPUTEIBHOIO IIpolecca ¢ ypopHeM APL;
B — puCK IIpMEMKM HEYIOBIETBOPUTEIBHOTO TIponecca ¢ ypoBHeM RPL;
L — cpemgHee IIpolecca;
G  — CTaHIAPTHOE OTKJIOHEHME, COOTBETCTBYIOLIEE IIPUCYIIEH IMPOIECCY N3MEHUYNBOCTH,
O, — CTAHIAPTHOE OTKJIOHEHWE BHYTPU IIOATPYIIIIHL;

O y — CTaHOAapTHOE OTKJIOHEHUE BbI60p0‘IHI>D( CPCAHNX IIOATIPVYIIII, COOTBETCTBYIOLICE Hp]/ICYH.[Cﬁ IIpo-
oecCy MBMCHYMBOCTH, IIPXM 3TOM BBITIOJIHACTCA COOTHOIIEHNE: G y = G/ ‘/;

W

5 Onucanue NMPAKTHKH NPUMECHCHUA NMPHEMOYHBIX KOHTPOJBHLIX KApPT

1 JOCTIDKeHUS TIPUEeMIIEMOTO KauecTBa IIPOMYKIIMY WK YCIYTH 3a9acTyI0 HEOOXOMMMO TIPOBOIUTD
TTOOHAANKY IIPOLIECca, KOPPEKTUPYS €ro YPOBEHb Ha lieJieBOoe 3HaueHWe. Takue NeHCTBUS SABJISIIOTCS
JIOTIOMHUTEIBHBEIMU K CITyYallHO M3MEHYMBOCTU U BHOCAT BKIIAJ B OOIIYI0O U3MEHYUBOCTH OKOJIO JAHHOTO
YPOBH# IIpollecca. B GONBIIMHCTBE CIydaeB CABUTY YPOBHS IIPOIlecca MOXHO OXWIATh U OLUeHUTh. OHU
OOBIYHO TIPOUCXOIAT OT OIIO3HABAEMBIX IIPUYUH, KOTOPBbIE HENb3Sl YCTPAHUTH II0 TEXHUYECKUM MIM
5KOHOMUMYECKUM O0CTOATENbCTBAM. Kak TIpaBmIio, CABUTH B IIPOLIECCE TIOSBISIOTCS Yepe3 HEPETYISIPHBIE
penKue UHTEPBAIL, HO OOBIYHO WX HENb3S IPUIUCIATD K CIIyJallHBIM COCTABIISIIONIUM M3MEHIYUBOCTIL.

Cy1iecTByeT HECKOIBKO PA3TUYHBIX ITOAXOAOB K PACCMOTPEHUIO (HakTOPOB, HOOABIITIONINX M3MEH-
YUBOCTh B ITOJIOXKEHUE YPOBHS IPOIlecca CBEPX MPUCYINEN M3MEHUYMBOCTU. KpalHUM SIBISETCS TIOAXOM,
110 KOTOPOMY BCS MU3MEHUMBOCTD, BHIPAXKAIONIAICS B OTKIIOHEHUSIX OT 1I€JIEBOTO 3HAYEHU, TOJDKHA OBITh
MUHUMU3UPOBaHa. [lociemoBaTen TAKOTO IMOAXOMA CTAPAIOTCS YIIYUIIUTH CIIOCOOHOCTH ITOMIEPKAHUS
mpouecca B 6osiee y3KUX IpaHUIIAX ITOJIS JOIyCcKa IS PACIIUPEHUS BO3MOXHOCTEN COBEPIIEHCTBOBAHUS
KayecTBa IPOLIECca WIK TIPOIYKIIIH.

Hpyroe xpaitHee MHEHUE 3aKIIIOYAETCS B TOM, YTO €CITM TPAHUIIBL IIOJIA HOITYCKA BBIITOJIHIIOTCS, TO
HESKOHOMUYHO BBOIUTHL M3JIMINHEE YIIPABICHME IIPOIIECCOM, TaK KaK MOXHO HApyIIUTh TEHAECHIIUIO
Ipoliecca K CHUKEHUIO M3MEHYMBOCTH. DTO YACTO ABIISETCS PE3YIBTATOM JABIEHUS CO CTOPOHBI IIEPCO-
Haja, 3aHUMAIOIIETOCS TOJILKO KOHTPOJIEM, 4 HE B paMKax IIPOrpaMM YIVUIIEHUS KAYeCTBa IIPOMYKIIAL
WIX TIpoLecca.

IIpuemouHast KOHTPOIBLHAS KApTa — OIHO U3 CPENCTB, OXBATHIBAIONIUX ITUPOKUIL JMAIIA30H METOIOB
JOCTaTOYHO JIOTMYHBIM U IIPOCTBIM cIIocoboM. OHa CITocOoOHA pasIMdaTh COCTABJISIONINE IIPUCYILEH
IIPOLIECCY M3MEHUYMBOCTU, CIIYYAHO BO3ZHUKAIOIIME ITO BCEMY IIPOLIECCY, M HOIIOJHUTENIbHEIE (haKTOPEL,
BIMSIONIE HA MECTOTIOJIOKEHUS YPOBHS IIPOLIECCa, KOTOPBIE IIPOSBIITIOTCS PeEXe.

Korga 5T cIBUTM BO3HUKAIOT, IIPOLIECC MOXKET 3aTeM CTAOWIBHO paboTaTh Ha HOBOM YPOBHE IO
BO3HUKHOBEHMS CIIEAYIOLIETO TAKOTO SBIEHUSA. MeXIy 3THUMH BO3MYIUEHUAMU IIPOIECC HAXOAUTCS B
CTaGIBHOM COCTOSTHUU TI0 OTHOIIEHUIO K TIPUCYIIEH eMy U3MEeHYUBOCTH.
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TIpumep Takoil cUTyalu: IpolecC, UCHONB3YIOMMII OONbIINE MAPTUU ChIpbd. U3MEHYMBOCTDH B
TIpeNeNiax MAPTHM MOXET PACCMATPUBATHCS KAK IIPUCYINAs M3MEHYUBOCTh. Korma Mcmomb3yercd HoBast
TAPTUS MaTepuaia, ee OTKIIOHEHUE OT 1EJIM MOXET OTIMYATHC OT IpeabuIyieii maptun. CocTapiIgiomas
M3MEHIUBOCTY MEXIY TTAPTUSIMU BXOIUT B CUCTEMY Yepe3 MUCKPETHBIE MHTEPBAJIbL.

TIpumep 3T0il USMEHYMBOCTY BHYTPU M MEXJTY TAPTUAMM MOXET BOSHUKHYTH IIPY 3aMEHE IITAMIIOB
nmetaneit ManmmH. [lens KapThl — ONPEeneMTh M3HOC IITAMIIA A0 TAaKOTO COCTOSIHMS, KOIJA €ro HYXHO
OTPEMOHTHMPOBATh WM 3aMeHUTh. CKOPOCTh M3HOCA 3aBUCHUT OT TBEPAOCTH TOCIENOBATEIHHBIX NAPTHUI
MaTepuaja, ¥ II03TOMY €€ TPYIHO IPeAcKa3aTh. [I[puMeHeHne B 3TOi CUTYalluK TPUEMOYHON KOHTPOIIBHOM
KapTHl JaeT BO3MOXHOCTH IIPUHATH PENIEHUE O TOAXOAIIIEM BPpEMEHU JUIS OOCITYKUBAHUS TIITAMIIA.

TIpueMouyHas KOHTPOIBHASA KAPTA OCHOBAaHA HA KOHTPOibHOM Kapre Illyxapra, HO BemeTcs Tak, 9TO
TIPOIIECC MOXET CIBUTAThCS B HAIIPABIIEHWYM KOHTPOJIBHBIX TPAHWI], €CIM IIOJIEe JOIYCKA JOCTATOTHO
IIUPOKO, WIM OrpaHWIMBATHCA OoJiee Y3KMMM TPAaHWIIAMM, €CIIM IIPUCYIIas W3MEHYMBOCTH IIpoOIEcca
OTHOCHTEJIPHO BEJIMKA WJIM COCTABISET OOJIBIIYIO YACTh IIMPUHBI IO TOITYCKA.

3aaya COCTOWT B OIIPENEICHUN TAKOTO IIPOIECCa, YPOBEHb KOTOPOTO CMECTWICA ObI HACTOJIBKO
JTAJIEKO OT LIEJIEBOTO 3HAYEHWS, YTO OH 3aBEAOMO aBail ObI HEXeNATEeILHbII IIPOTIEHT U3IEIHiA, BHIXOMIATIX
33 TPAaHULIBI TPEOOBAHWIA VIIM TIPENCTABILI OB M30BITOYHBIN CABUT YPOBHS IIPOIIECCA.

IIpu HaHeceHVV MAHHBIX HA KAPTY CPEJHUX 3HAYEHWI ITOCIIENOBATEIHLHO, TI0 MEPE U3TOTOBIEHUS
TIPOAYKIINY, 3aMETHO TTOCTOSTHHOE U3MEHEHVE CPETHUX 3HAYCHWI. B IIEHTpaIbHOM 30HE (30HE TIpUeMIIe-
MBIX IIPOLIECCOB) HAXOAUTCSH IIpUeMileMas HPomyKuusd (cM. pucyHOK 1). JlaHHBIE BO BHEIIHUX 30HAX
TIPENCTABIAIOT TIPOLIECC, CO3AAIOIINI HEIPUEMIIEMYIO TIPOAYKIIUIO.

Mexny BHYTpPEHHEe!l ¥ BHENIHUMM 30HAMM HAXOMSATCHA 30HBI, TJAE IIPOU3BOMWUTCA IIpUEMIIEMAS
TIPOIYKIIUS, HO HEOOXOMMMO CIIEMUTH 32 IIpoIieccoM. B ToM citydae, eciii JaHHBIe CABUTAIOTCA K BHEIITHEH
30HE, MOTYT IIPUHUMATHECA KOPPEKTUPYIOIINE NEUCTBUA. DT KPUTEPUU SIBISIIOTCA GA30BBHIMU YIS TIPHI-
€MOYHOIM KOHTPOJILHOM KapThl. JIaHHBIN CTAaHAAPT COAEPKUT PYKOBOACTBO IO MPAKTHIECKOMY MCTIOIH30-
BaHUIO IIPYEMOYHBIX KOHTPOJFHEIX KapT U YCTAHOBJIEHUIO HAUIEXAIUX KOHTPOJIHGHBIX TPAHWIL JUTSL OJTHO-
¥ IBYCTOPOHHETO JOITyCKa.

TTocxombKy HEBO3MOXHO UMETH OITHY JIMHUIO, PE3KO PA3AEIISIONIYIO YIOBIETBOPUTENLHEIN 1 HEYJOB-
JIETBOPUTEJILHEIY YPOBHY Ka4eCTBA, HEOOXOIVMO OTIPEIEINTh TAKOH YPOBEHB IIPOIIECCA, IIPH KOTOPOM €T0
MIPUHUMAIOT IIOUTU BCETAA C BEPOSITHOCTHIO (1—0t).

BTO IIPUEMIIEMEIN YpoBeHb Tpoliecca (APL), KoTopbIii JaeT BHENTHIOW I'PAHMITY 30HBI IIPUEMJTEMBIX
IIPOLECCOB, HAXOOANIYIOCA OKOJIO LIeJIEBOTo 3Ha4eHusA 71" (CM. pUCYHOK 1).

JIio6oit mpolecc, MMEONMIA ILEHTp Omike K LieJieBOMy 3HauyeHMIo, yeM K APL, umeer puck
OTKJIOHEHWS MEHBIIIE ¢. Tak, yem Gike mpolecc K e T, TeM MeHee BEPOSITHO, YTO YIOBJIETBOPUTEIIb-
HBII IIpolece OyaeT OTKIIOHEH. Takke HEOOXOMMMO OIIPeNeIUTh TAKOI YpOBEHB Ipoliecca, IIPU KOTOPOM
HETPUEeMIIEMBIIT IIpoliece GyIeT OTKJIIOHEH ITOYTU BCeraa ¢ BeposTHOCTBIO (1 —fB). DToT HexXenarembHBIN
YPOBEHb IIpolecca HasblBaeTcs HemnpuemieMbiM ypoBHeM (RPL). JIio6oil mpolecc, HaxomsIuiicsa eme
JaJIbIIe OT LIeJIeBOTo 3HaueHus, yeM RPL, 6ygeT UMeTh BEpOSITHOCTh IIPUEMKHU MeHBIIIe YeM f.

Vposuu mpouecca, jexane Mexay APL u RPL, mpencraBiasioT NPOAYKIIMIO IIOTPAHUIHOIO
KavyecTBa, TO €CTh TAKOTO KauecTBa, IIPH KOTOPOM HET HEOOXOAMMOCTH 3aTpauylBaTh BpeMs HA TTOMHAJIAAKY,
Y TIPOAYKIIMS MOXKET OBITh B HEKOTOPHIX CIyJasX HCIIONb30BaHA 6€3 KOPPEKTUPOBKM YPOBHS IIPOLECCA.
O6mnacte Mexay APL u RPL wacto HaspBaloT «30HOI HeollpeaeneHHoCTU». IIIupuHa 3TOi 30HBI —
yHKIIIA TPeGOBaHUI K KOHKPETHOMY IIPOIECCY M YCTAaHOBJIEHHBIM puckaM. UeM yxe 5Ta 30Ha, TO €CTh
yeM 6mmke APL 1 RPL, TeM 6obIte JoiskeH GBITh 06beM BEIGOPKH. DTOT MOAXOM AaeT PEAIbHYIO OLIEHKY
3¢ GEKTUBHOCTA CUCTEMBI IIPHEMOYHOTO KOHTPOJIA, a TakKe OIMCATeTIbHBIN METOM M CHUCTEMBI YIIpaB-
meHnA. Jna mocTpoeHUS IIpHEeMOYHON KOHTPOJBHOIT KapThl, KakK IS 000 CHUCTEMEBI BBIOOPOYHOIO
IIPUEMOYHOTO KOHTPOIISI, HEOOXOOVUMEI CIIEAYIONIIE YETHIPE TEMEHTA:

a) IIpueMIIeMBII ypoBeHb mpouecca (APL), cBA3aHHBII ¢ OMHOCTOPOHHUM O-PHUCKOM;

b) HempuemeMsIit ypoeHb mporecca (RPL), cBA3aHHBIN ¢ OTHOCTOPOHHUM [-PHCKOM;

C) KPUTEPUI IIPUHATUS PEIICHUS YUIN IIPUEMOYHbBIE KOHTPOJIbHBIE IpaHuibl (ACL);

d) o0beM BBIOGOPKU (7).

IIpumevanue — B HacTosmeM craHmapte ornpe/ieieHbl ONHOCTOPOHHHE O~ U B-puUcKd. B ciydasx gBycro-
POHHETO TEXHUICCKOTO JTOITyCKA PUCKAME SBJISIOTCS 5 %-HbIii PUCK MPEBBICUTH BEPXHIOI KOHTPOJIBHYIO IPaHUL WIH
5 %-Hblii PUCK IIOIACTh HIDKE HIDKHEN MPAHMIBL DTO MPUBOAUT K MOTHOMY PUCKY, paBHOMY 5 %.

IIpu paborte ¢ IIPUEMOYHON KOHTPOJBHON KapTOil OIEpaTopy HYXHO 3HAThb TOJIBKO IIPUEMOYHEIE
KOHTPOJIbHBIE TPAHULIEI, 00BEM BBIGOPKM, YACTOTY M CII0cO6 oTOopa BhIGOpKM. MHXEHED 1O Ka4eCTBY WIU
KBaJIM(PUIIMPOBAHHLIN OIIepaTOp MOIYT 6€3 0COO0r0 TPyIa IMTOCTPOUTE KOHTPOJIBLHBIE TPAHULIBI CAMOCTOATEIIb-
HO, YTO JJACT M BO3MOXKHOCTD G0JIee ITIyOOKO IIOHSATD IPOLIEAYPY IIPUEMKH IIPOLIECCOB U BOIIPOCHI YIIPABJIEHV.

3
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6 IlpuemMounHbIii KOHTPOJIb MPOLECCOB

6.1 ITocTpoenne KOHRTPOIbHOH KapThI

CpengHee 3HAYCHUE 11aPAMETPOB KAYECTBA BEIOOPKM HAHOCAT HA IIPUEMOYHYIO KOHTPOJIBHYIO KApTy
cnemyomumM o6pasoM. I1o ropu3oHTaIBLHOI OCH OTKIIAABIBAIOT TOYKH, COOTBETCTBYIOIINE HOMEPY BEIOOPKH
(IOPAIKOBOMY, BPEMEHHOMY U T.I1.), 10 BEPTUKAIBLHOM — COOTBETCTBYIOIIEE CPEIHEE 3HAUCHIE BHIGOPKU.

6.2 Hnrepmperamus KapThbl

Ecym HaneceHHasa Ha KapTy TO4Ka IONAJAET BHILIE BEPXHEH KOHTPOJILHON IIpreMOHO rpaHutisl ACL,
WIM HIDKE HYDKHEX IIPHEMOYHOI KOHTPOJIbHOM rpaHuier ACL, , ipoliece CiefyeT CaUTaTh HEIIPHEMIIEMBIM.

Ecmm naneceHHass Touka OM3Ka K KOHTPOJIBLHOM IpaHUIE, HEOOXOMMMO JUISA IIPUHATUSA PEIICHUIA
HCIIOJIb30BATh YMCJIEHHbIE 3HAYEHUS.

7 YcraHnoBjieHHe NMApPaMeTPoOB Mpolecca

VYcraHoBIeHMe 3HAYeHMIT J1106G0i Maphl ONPENe/IOINX 3JIEMEHTOB M3 IPUBEICHHBIX YETHIPEX, a
umeHHo: APL ¢ puckom ¢, RPL ¢ puckowm B, npuemouHas KouTposbHas rpannna ACL wiv oGbeM BEIGOPKU
n, OTIpeHeNgeT OCTaJbHbIe OBAa 3HAYEHUS VTS IIPHEMOYHOM KOHTPOJIBHON KapTel. KpoMe TOro, DOJDKHO
OBITb M3BECTHO CTAHOAPTHOE OTKJIIOHEHUE G, BHYTPM BBIOODOYHOM IIOATPYIIILI, WUIM €r0 OLEHHBAIOT
OOBIYHBIM JIUIT KOHTPOJIBHBIX KApPT CIIOCOOOM, TO €CTh paccuuThiBaioT B coorBercTBrm ¢ 'OCT P 50779.42
o dbopmynam

6, = R/d, wm &,= S/c,;

31,: p(l-py/n I/UII/I&C =‘E,

e G, — OlEHKA CTAHJAPTHOTO OTKJIOHEHHS! BHYTPY TIOATPYIIIIEL;
R — cpenHee pa3MaxoB ITOAIPYIIT;
d, — KOHCTaHTa, 3aBUcALIAd OT 06beMa ITOATPYIIIL;

S — cpemHee BHIOOPOYHBIX CTAHAAPTHBIX OTKJIOHEHWI ITOATPYIIIL;
¢4, — KOHCTaHTa, 3aBUCAILIas 0T 06beMa ITOATPYIIIILL;

cAsp — OLIEHKA CTAHZAPTHOTO OTKJIIOHEHUS IS JOTU HECOOTBETCTBYIOIUMX €AMHULL IPOMYKIIMM B IIOA-
TpyIIIE,
n — 00beM IOATPYIIIIHI;
p — [IOJIT HECOOTBETCTBYIOIIMX SIMHUI IIPOAYKLINY B IIOATPYIIIIE;

A

O, — OIICHKA CTaHIAPTHOI'O OTKJIIOHCHUA VI YHUCTa HECOOTBETCTBUI B IIOATPYIIIIC,

¢ — YUCJIO HECOOTBETCTBUI B ITOATPYIIIIE.

Heobxogumo obOpaTtuTh BHUMAaHME Ha TO, YTO IIPUCYLIYIO IIPOLeCCY CIIy4aifHYI0 M3MEHYUBOCTD
OIIPEAEIIAIOT I CTaOWIHLHOTO COCTOSTHUS, YTOOBI BEMUCIEHUS PUCKOB OBUTM JOCTOBEPHBHI. DTO MOXKHO
cHeaTh C TTIOMOIIBI0 KOHTpobHOI KapTel [IlyxapTa pasMaxoB WIX CTAHAAPTHOTO OTKIIOHEHUS.

PaccMoTpeHue napnl olpenesonmx 3JIeMEHTOB:

a) ompenenerue APL u RPL ¢ mx cOOTBETCTBYIOIIMMY PUCKAMU O 1 [3, BEIYUCIEHNE 00BeMa BEIOOPKHU
n ¥ IIpUeMOYHOY KOoHTpoibHOU rpanurs ACL.

Kax npaBuito, s KOHTPOJIBEHOM IIPUEMOYHOM KapTel puHMMaT o = 0,05, DT0 3HaYMT, YTO PUCK
OTKJIOHEHM TIpoIlecca OT IiejieBoro 3HaueHUs 7 Bcera GyaeT MeHBIIE O-pUCKA.

DTOT BapuaHT IIPUMEHSIOT, KOTHA

1) ompenendroT IpUeMITEMBIE IIPOLIECCHI, UCXOMSA U3 SKOHOMIIECKUX WITH TIPAKTIYECKIX COOOPaKeHUI
Yepe3 BOSMOKHOCTH IIPOLIECCA — IOITYCKAKOTCSA Majlble IUCKPETHBIE CABUTY YPOBHS IIpoliecca, TAIMe BKIIaI
B IIPUCYIIYIO N3MEHUYMBOCTD, a TAKKe HAa OCHOBE JOITyCTHMOTO YPOBHS KAUecTBa, OIPEAeIIeMOTO IIPOLIEHTOM
MBI, BRIXOLALMM 3a IIPEAesTBl TI0JIS JOITyCKa,

2) OIpemessIoT HeIIPUEMIEMbIE TTPOLIECCHI, UCXOAS U3 MPAKTHYECKUX COOOpaXeHUH, 13-3a Heo6o-
CHOBAHHO OOJIBILIMX COBUIOB YPOBHS IIPOLIECCA WIN YePE3 YPOBEHD IIpoLiecca, NPUBOIAILNI K HEYIOBIe-
TBOPUTEJILHOMY IIPOLIEHTY M3AENNM, BBIXOASALIMX 32 IIPEIEIIbI IIOJIS HOITyCKa,

b) ompenenenue APL (¢ puckoM o) u o6beMa BEIGOpKU #, BeraucieHne RPL mist manHoro B-pucka
u ACL.

DTOT BapUaHT IIPUMEHSIOT, KOIJA ONPEAEIIAIOT IIPUEMIIEMBIE IIPOLECCHl, KAK B IepeyucaeHun 1)
BEIIIE, IIPY 3TOM CYLIECTBYET OTPaHUYECHUE HA JOIIYCKAeMbId 00beM BBIOODKH;

4
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c) omnpenenenne RPL (¢ puckom B) u ob6nema BeIGOpKM 7, BorauciieHue APL s ganHoro o-pucka
u ACL.

DTOT BapUAHT IIPUMEHSIOT, KOIJIA OIIPEIEIIIIOT HeIIPUEMIIEMBIE TIPOIIECCHI, KAK B EPEUNCIIEHNH 2)
BBIIIIE, IIPU 3TOM CYIIECTBYET OIPAHMYECHUE HA JOITYCKAEMBIil 00BeM BEIOODKY;

d) ompemenenue ACL u n, BoiuucieHue APL mang manHoro o-pucka m RPL mna maHHoro
B-pucka.

DTOT BAPMAHT NIPUMEHSIOT TSI MHTEPIIPETALIMY 3HAYCHUI JAHHOM KOHTPOJIBHOM KapThi, BBISIBIEHUS
ee Haubojiee 3(PPEKTUBHBIX YPOBHEN IPUEMIEMBIX U HEPUEMIIEMBIX IIPOIIECCOB.

OcTajIbHBIE COYETAHMS ITAp OTPENeITIONIIX JIEMEHTOB IIPUMEHSIOTCS PEXE.

TIpuMepsl, IpUBeAeHHBIE B pasdesie 9 HACTOSMILIETO CTAHIAPTA, MCIIOIB3YIOT IBYCTOPOHHMIT TEXHU-
YeCKUil JOIMYCK C TpaHULIAMU U YPOBHIMH, OTIpeAeIEHHBIMU BBIIIE W HIXE IIEJIEBOTO 3HAYEHMS.

MeToa IpUEeMOYHBIX KOHTPOJIBHBIX KapT TaKKe IIPMMEHUM U OHOCTOPOHHUX HoITycKoB. Kpome
TOTO, 3IeCh OTCYTCTBYET TpeGOBaHNE CUMMETPUYHOCTY 3HAYCHU OTHOCHUTEIBHO LIEJIEBOTO 3HAYEHUA.
B ciyuae, eciiu UCITOIB3YIOT HECUMMETPUYHBIE TPAHUIIBI TEXHMYECKOTO JOITyCKa, HEOGXOAMMO IIpUMe-
HATH 6oJiee XecTKre TpeOGoBaHUS, A UMEHHO: YMEHBIINUTH paccTossHue Mexay sinemeHTamu APL u RPL
mo 8.1.1.

8 Ilponeaypsl BoIYMCI€HHIT

8.1 BeiOop map 3JeMeHTOB

8.1.1 Ompenenerame amemenToB APL u RPL

B ciryuae nepeMeHHbIX X APL MOXHO BBIGMPATh HECKONBKMMM clriocob6amiu. Eciii M3BeCTHHI
TPAaHUIIBI TEXHUIECKOTO JOIYCKa M MCXOMHOE paclipeie/ieHe MHANBMAYAIBHBIX 3HAYEHMIT €IMHMIL BBI-
6opku, To APL MOXHO OIIpeAes T 9epe3 IPHUeMIEMYIO TO0 (YWIM IIPOIIEHT) HECOOTBETCTBYIOIINX € IMHUIL
IIPOLYKLUU p, B ClIydae LeHTpoBKH Iponiecca Ha APL (cM. pucyHok 2). Ecim ncxomHoe pacrpeneneHue
HopMmaibsHoe (I'aycca), To MOKHO IIPUMEHNUTH OMHOCTOPOHHIO TAOJIMITy 3HAYeHUIT HOPMAJIbHOTO pacIpe-
menerys. IlonpaBodHble KO DMITMEHTHI TS IIPUBEACHNA K IBYCTOPOHHEIN BEPOITHOCTH, TpeOyeMoil s
MAHHBIX, PACIIONOXEHHEBIX OUeHb OJIM3KO K IIeJIEBOMY 3HAYEHMIO WJIM Ha IIeJIeBOM YPOBHE, IS BBIOOpA
APL mansl B Tabmue 1 ¥ IpuBemeHsl B IIpuMepe 5 pasgena 9.

Taonuma 1 — JlaHHBIE JUIST OTIpeNeIeHUS IIPHEMOYHBIX KOHTPOIbHBIX I'PAHUIL

o =0,05 o =0,01
PazHocth Pa3HocTh PasHocTh Pasnocts
mexay APL u 2 mexay ACL u Pa mexay APL u z mexnay ACL u Pa
IEJIEBBIM LEICBBIM LIEJICBBIM IIEJICBBIM
3HAYCHUCM SHAYCHUEM SHAYCHUEM 3HAYCHUEM
He menee 1,65 He menee 0,950 He menee 2,33 He menee 0,990

0,85 2,50 0,67 3,00
0,80 1,65 2,45 0,951 0,60 2,33 2,93 0,990
0,70 1,66 2,36 0,952 0,50 2,33 2,83 0,990
0,60 1,67 2,27 0,953 0,40 2,37 2,77 0,991
0,50 1,68 2,18 0,954 0,30 2,37 2,67 0,991
0,40 1,71 2,11 0,956 0,20 2,41 2,61 0,992
0,30 1,75 2,05 0,960 0,10 2,52 2,62 0,994
0,20 1,80 2,00 0,964 0,00 2,58 2,58 0,995
0,10 1,87 1,97 0,969
0,00 1,96 1,96 0,975

IIpumeganne — DuemeHTsl APL u ACL paccunTeIBaioT o GopMyIaM:

APL = neneBoe sHageHME +A4(Gy, /N1);

ACL = neneBoe 3HaueHme +B(0, /\N1),

rme A — daxrop 13 rpad 1 mmm 5,
B — tdaxrop u3 rpad 3 wm 7.




| Onpegenexne APL n RPL n3 pacnpeaenexus

nHanBMAyalbHbIX 3HaueHun

Il Onpepnenexve ACL
U3 pacnpeaeneHnsi cpeaHnx

Il JmHun, TpebyemMble ANs NPUEeMOYHbLIX
KOHTPOMbHbIX KapT

A) BepxHsin yacTb (3Ha4YeHMA Bbile Lenv)

Pq
T, \20 “pO%
RPL, 0wl \aow[ |\ o
N\ Vi ) P
ACL, \ / \ > ACL,
APL, B
N L/ Vst
Liens / / V/ Lens*
B) HwxHas yacTb (3Ha4YEHUSA HUXKe Lenu)
Uerb \ \ |\ Lens*
/ IN N N
APL,, 2305 B
ACL z G / 1\ — P ACL
e, —— 2 ; = H
T PqW

H

Po

Py

* -
[Be nvHWmM Lenu ZorkHel coBnagate. OHW pa3ageneHbl Ha pUcyHKe, YToBbl n3bexaTb HarnoXeHUsi pacripeaeneHni.

PucyHok 2 — I'paHUIIBI 1 OTIPEICISIIONINE 3ICMEHTHI IIPUEMOTHBIX KOHTPOIBHBIX KapT

66—<€Y°6LLOS d LDOI
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It o6beMa BBIGOPOK, PABHOIO YETHIPEM €AMHULAM M Gojiee, CIIPABEUIMBO IIPEAIIOTIOXEHHE O
HOPMAJIBHOCTY pacipenereHuda mid X-kapt. OQHaKO MHTepIIpeTaus goieii (IIpolleHTOB) HECOOTBETCTBY-
OIIMX eIUHNLL, cBI3aHHBIX ¢ APL 1 RPL, 3aBucUT OT MCX0aHOTO pacupeneieHus. Hampumep, st Apyrux
pacupeneIeHU BEPOSATHOCTH CIEAYET TI0JIb30BATHCSA COOTBETCTBYIOIMMM TAOIWIIAMU Y 3aMEHUTD 3HAYE-
HUS KBaHTWICH CTAaHIAPTHOTO HOPMAJIBHOTO 3aKOHa paclipefie/ieHUs Ha HeoOxomumbie 3HaueHusa. (B
HEKOTOPBIX MCTOYHMKAX BMECTO Z,, NMPUMEHAIT cuMBoibsl U wim £). Boibop z moadyepkusaer, 4ro
MPEACTABIAEMOE PACCTOSHUE — 3TO A0COIOTHAS PA3HOCTh MEXIY LIEHTPOM pACIIpelleIeHUa U 00J1acThio
XBOCTa, B TO BpeMd Kak U TpeicTaBideT pa3sHOCTb MEXIY MHUHYC co M OGJIACTEIO XBocTa. IIpenMymecTBo
MPUMEHEHUS Z B TOM, YTO I'PAHUILLI M ONPEAEIISIONIME JIEMEHTHI TIOIIAAAIOT BBIIIE M HIDKE I[EHTPa, TaK
YTO yIOOHO UMETH OMHAKOBBIE 3HAYEHUS ¢ U [3 C ABYX CTOPOH OT LIEJIM. DTO IIOMOTAET U B TEOMETPUYECKON
MHTEPIIPETAIIMY PACIIONOXEHUS JIMHUN Ha KapTe (CM. PUCYHOK 1):

7,0 x+ %0 x— RPL— APL,
APLy = T, — 7, o,

APL, =T, + 2y Oy
rne T,, T,, — BepXHAA M HVDKHAA TPAHMLBL 110JI8 JOIYCKa,
7, — KBAaHTIWIb CTAHAAPTHOIO HOPMAILHOTO 3aKOHA PACIIPEAEIICHIS YPOBHS P (IS IPUEMIIEMO
0
JIOJIV WM TIPOLIEHTA HECOOTBETCTBYIOIIMX €IMHUIL IIPOAYKIIHN);
O, — CTAaHJAPTHOE OTKIIOHEHNE BHYTPHU IIOATPYIIIIEL

B npumepe 1 pasnena 9 onpeneneHsl X-kapthl ¢ APL 1 RPL uepes IIpoIeHTH HECOOTBETCTBYIOIIIX
€MUHUII TTPOIYKITUH.

B HexoTopsix cinydasx Bei0Op 3HaueHUs: APL mMoxeT ObITh HAIIPIMYIO HE CBSI3aH C TPAHULIAMU 1TOJI
JIOTTYCKa ¥ €0 MOXHO BBIOPATH ITPOU3BOJILHO. OIBIT IIOKA3BIBAET, UTO «HEIKOHOMUUHBIE» WA «TPYHHO-
perympyeMbie» TIPUYUHBI CIBUTOB YPOBHS IIPOIECCA COOTBETCTBYIOT MOCTATOYHO Y3KOM 30HE. I'paHumia
3TOHN 30HBI MOXET OBITh IIPOM3BOJIBHO 0003HaueHa Kak APL (tmpumep 2 B pasuene 9). B arom ciryuae He
TpeOyIOTCS MPEATIOIOXKEHUS 0 HOPMAIBHOCTY pacIipele eHs.

TTogo6HBIM 06pa3oM MoxHO BeIOpaTh RPL Heckompkumu criocobammu. OH MOXET OBITh CBSI3aH C
IpaHULIAMMU I10JIS TOITyCKa C IIOMOIUBIO OIIPEAE/ISIeMON HENIPUEMIIEMON JoM (IIPOLUEHTOM) HECOOTBET-
CTBYIOLIMX €AWHUI INPOAYKLUUU p;, KOTOpas MOXKET BO3HMKHYTb B TOM CJIyd4ae, KOLAa IIPOLECC
LHeHTpupoBaH Ha RPL.

RPLB = 7;3 - Zpl Oy»
RPL. =T, + Z, Oy

rae T,, T, — BepXHAA M HIDKHSIS TPaHULBL ITOJI JOIIyCKa;
7, — KBaHTWIb CTAHIAPTHOTO HOPMAIbHOTO 3aKOHA PACTIPENEICHUs YPOBHS p; (WIS O WINA
1
TIPOIICHTA HECOOTBETCTBYIOIIMX SIUHMUII IIPOMYKLIUN);

O, — CTAaHZApPTHOE OTKIOHEHUE BHYTPU PAllMOHATBHON ITOATPYIIIIEL.

B HekoTOpEIX cirydasnx Bei60op RPL MoxkeT OBITH IIPOM3BOJIBHBIM, €CJIU €CTh OLIYIIEHNE, YTO YPOBEHD
IIpoliecca He IIPEBBICUT HEKOTOPOE PACCTOSHUE OT LEIEBOTO 3HAUSHIS.

ITockonsky APL 1 o, RPL u B BEIGpaHEL, TO BEpXHIOW IIpUeMouHyo rpanuiy ACL, pacCYuTHIBaIOT
o dopmyie

o
a+ZB

ACL, = APL, + (RPL, — APL)),
IIe Z, ¥ Zg — KBAHTWIM CTAHLAPTHOIO HOPMAIBHOTO 3aKOHA PACIpPENesIeHNs YPOBHSI o U 3 COOTBETCT-
BEHHO.
Hwxmoo rpannuy ACL,; paccunTsiBaroT 1o opmyse

ACL, = APL, —|- zj‘zﬁ (APL, — RPL,).

Ecnu pucku o 1 B BEIOpaHBI paBHBIMU, IPUEMOYHAS KOHTPOIbHAS TPAHUIIA JIEXUT IIOCPEIVHE MEXITY
APL u RPL.
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O06beM BHIOOPKM MOXHO BBIYMCIUTH 110 hopMyIie

2
n—[—(z‘ﬁq‘)cw .

RPL - APL

J1st acMMMETPUIHBIX TpaHULl (pa3fen 7) 00beM BBIOOPKU BBIMUCISIOT 110 (hopMyJie

_ (ZaB+zﬁB)0w (ZaH+ZBH)0w
n=maxisor—n | WH [-5—55 |-
RPL, - APL, APL_—RPL_
BmecTo 3THX BHIMUCIIEHUIT MOXHO IMPUMEHUTD HOMOIDaAMMY WIM KPUBYIO OTIEPATUBHOM XapaKTepuC-
tuku (OX). Ipumepsl ipuMeHeHus GopMyJl U HOMOTPAMM IIPUBEJNEHBI B MPIIOXKEHUU A.
8.1.2 Ompenenenue snemenTos APL, o, p u n
APL BeiOuparoT, xkak ykazaHo B 8.1.1. O6beM BBIOOPKM MOXHO B39Tb, MCXOMS U3 TIPAKTUYECCKUX
coobpaxeHuit ¥ yno6cTBa B paboTe, WM YCTAHOBUTD €TI0 KaK IIPOOHOE 3HaYeHME U OLIEHKU 3HAYEHMA

RPL u B. Ecinu 06beM BBIOOPKM HEYAOBJIETBOPUTEIIEH, IPOLECC MOXKHO IIOBTOPUTH WIN BBIYUCIUTE 1 C
ITOMOIBIO TIPEACTABICHHBIX KOMOMHALI, iprdeM 3HadyeHus APL, oo 1 n HOJKHBI OBITH 3aaHBbI:

ACL, = APL, + 7, 6,/Vn;

ACL, = APL, — 7, 6,/n;
RPL, = ACL, + % 6,/Vn;
RPL, = ACL, — % 6,/\n.

CM. 1IpuMep IpUMeHeH 2 B pasieire 9.

8.1.3 Ompenenenue snementos RPL, o, B u n

RPL Breibuparor, kak ykazaHo B 8.1.1. Kak u npu cootHowreHusix B 8.1.2, 06beM BBIOOPKM MOXET
OBITH YCTAHOBJIEH U3 MPAKTUIECKUX COOOPAKEHUI WIM BHIBEAEH METONOM UTEPAIMHU, IPUUEM 3HAYCHUS
RPL, B u # JOIKHEI GBITH 3aTAHBL:

ACL, = RPL, — 5 6,/Vn;
ACL, = RPL, + 7, 6,/ Vn;
APL, = ACL, — z, 6,/n;
APL, = ACL,, + z, 6,/Vn.

CM. nipuMep IIpuMeHeHus 3 B paszmerne 9.

8.1.4 Ompenenenue smemeHToB ACL, 0, Bu n

ACL u »n MOXHO BBIOpaTh HA OCHOBe cUcTeMBI yipapieHus IllyxapTa u najiee BEIMUCIUTS 3HAYSHUS
APL ¢ puckom o u RPL ¢ puckom B, npuduem 3Haueruss ACL 1 1 1OIDKHBL OBITH 3a1aHBbIL:

APL, = ACL, — z, 6,,/Vn;
APL, = ACL,, + z, 6,/Vn;
RPL, = ACL, + z 6,/Vn;
RPL, = ACL, — z, G,/ V1.

CM. nIpuMep IIpuMeHeHUS 4 B paszerne 9.

8.2 Yacrorta B3saTHs BBIOOPOK

CooTHo1IeHVE MeXTYy 00bEMOM BEIOOPKM M PUCKAMU ¢ U 3 OBUTO paccMOTpeHO BhIme. YacroTa
B3ATUSA BEIOOPOK B HACTOSIIEM CTAHOAPTE He paccMaTpuBaeTcs. Eciu mpoliece cTabriieH Ha JOCTATOYHO
IUTUTEIBHOM IIPOMEXYTKE BPEMEHM ¢ TOUKM 3PCHUS U3MEHUYUBOCTU, U CABUTU YPOBHS HaOMIOAAINCH B
IIpeAesaX 30HBI IIPUEMIIEMBIX IIPOLIECCOB, YacTOTa BBIOOPOK MOXKeT OBITh OTHOCUTENTBHO HU3KON IO
CPaBHEHUIO ¢ MeHee CTaOWIbHBIMU IIpoleccaMu. [loTepu oT OmMMUOOYHBIX DPEUICHUN NOKHBL B

8
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HEKOTOPOM CTEIIEHU YUUTHIBATLCS [IPH BHIOOPE 3HAYEHU I 0L U [3, XOTS OHU TAKXKE TECHO CBS3aHBI C YACTOTOM
B3SITUS BEHIGOPOK.

8.3 /pyrue ciyyau

B ciaygae xoHTponma momm (IIPOIeHTA) HECOOTBETCTBYIOIIMX EOWHWII IIPOAYKIIMU p WIM YHCIa
HECOOTBETCTBUI ¢ Xox paccyxneHuit ToT xe. s p-kapt APL ompenerstior xax py, a RPL — kak p;. Ina
c-KapT 3HAYEHUS ¢y U ¢; OOBMHO HE CBSA3AHBI C YUCIOM €IMHUIL IPOAYKIINY, BBIXOIAIIMX 34 TPAHULIBL.

1 oOHapyXKeHWS COBUTOB YPOBHS IIpOLIECCa WIM YHCIA €IUHMI IIPOXYKIINM, BBIXOIMINX 3a
TPaHMIEBI, CIEXYeT IPUMEHSATE p- U c-KapTol Ilyxapra. OT0 NPUBOOUT K ABYCTOPOHHUM TpaHULAM IS
TTOTydeHU MHGOpMaUK 06 YAyIIIeHUN WIN YXYIIIEHUH paboTH IIpolecca. [IpueMoTHbie KOHTPOTbHEIE
KapTeI (p- ¥ ¢-KapThl) 60jIee TECHO CBA3AHEI C IUTAHAMY IIPUEMOYHOTO BEIGOPOTHOTO KOHTPOJISI, HO BEIBOIEI
JIeJIal0TCSA OTHOCUTENILHO IIpoliecca, a He NMapTUM eIWHUILL IpoayKuuy. [IprueModHas KOHTPOIbHAS KapTa
paccMaTpuBaeT -prCK IPUHATHSA ITOBBIIIEHHBIX YPOBHEN HECOOTBETCTBUS M O-PUCK OTKIIOHEHWS IIPO-
LIeCCOB, LIEHTPUPOBAHHBIX Ha py, 1IPM 3TOM MOTYT OBLITh OIIPEHENeHBI IIOOXOLAIINE O6HEM BHIOODKU U
TIPUEMOYHBIE KOHTPOJIBHEIE TPAHULIE.

WcxogHbIM paclipeieNieHueM WIS p-KapThl ABIAETCS OMHOMUATBHOE PACIIPENETICHUE, a WIS C-KapThl —
ITyacCOHOBCKOE. BONbIIMHCTBO KOHTpOJIbHBIX KapT Illyxapra Ui NpU3HAKOB IPUTORHO AJIA LiejIeit
VIIPaBIEHUS U UCIOJB3YET AIPOKCUMALIMA HOPMAJIBHOTO PAcIpefeneHus (To ecTb p + 3s; u ¢ + 35,),

€CII p HE O4YeHb MaJIO [Ize S, — BEIOOPOYHOE CTAHIAPTHOE OTKIOHEHUE [UIS CPEHEN JOJIM HECOOTBETCT-
BYIOIIIMX EIMHUII IIPOAYKIMM B IIOATPYIIIIAX, PACCUUTHIBAEMOE TI0 ¢opMyse S p= Np(-p)y/n; s,—
BBEIGOPOYHOE CTAHAAPTHOE OTKIOHEHWE HJI1 CPENHETO YMCIIAa HECOOTBETCTBUII B IIOATPYIIAX, PACCIUTHI-
BaeMoe I10 QOpMyJIe § ;= V¢ (em. TOCT P 50779.40)].

Ecmu tpebyetca npenenbHas TouHocTh (1 kK 1000), TO MOXET OBITH IIPEAIIOYTHUTEIbHEE TIPUMEHSTD
BEPOSITHOCTHEIE IIPEIEIEI.

9 Ilpumepsi

9.1 Ilpumep 1 (pucyHku A.3 u A.4 npunoxenus A)

Omnepaiys: HalloIHEHNE PacTBOpOM GyTeUIOK BMecTuMOocThio (10,010,5) cm3.

UsMepeHne: 06beM pacTBopa (IIpM HOMHMHAIBHOM 3HadeHHMH 10 cm3).

M3meHunBOCTE: M3BECTHO, 9TO IPUCYINAS M3MEHYMBOCTD U3-3a CIYYANHBIX IIPUMYNH UMEET HOPMAJIhb-
Hoe pacrpejeerue. M3 rmponuioro onmira ycraHosieHo 6 = 0,1 cM3,

Iens: mpoiecc npuHMMaeTcs, ecim HarojiHeHUe MeHee 0,1 % KommdecTBa GYTBUIOK BBIXOAWT 3a
mpemeist (10,0+0,5) ov3.

TIponece orkimonsercs, ecim 6omnee 2,5 % konnyecTBa GYTHUIOK BBHIXOMUT 34 3TH IIPEICIIbL.

Jlta Beraucienuss APL m RPL ucnions3yior ciemyolnye JaHHbBIE:

T, = 10,5 cm3;
T,=9.5 c™3;
c=0,1cM.

Kpurtnueckoe 3HaueHME 7 HOpPMAIBLHOIrO paclpelesieHUs (OTCeKalollee IUIONIANb XBOCT4, PABHYIO
YCTAHOBJIEHHON JOJI€ TIPEBBIIIIEHNS 00BeMOM OYTBUIOK TPAHMIL ITOJISL AOITYCKA):

z, = 3,090 mpu p, = 0,001;

0

z, = 1,960 mpu p; = 0,025.

1
Tlomyuaem: {
T, — gy 401 0 = 10,5 — 3,090%0,1=10,191
APL = { T, + 200 © = 9,5+3,090%0,1=9,809 ;

T, — 7055 6 = 10,5 — 1,960x0,1=10,304
RPL = T; + 29,005 © =9,5+1,960%0,1=9,696.

YeraHosieHsl puck: 0 =5 % u B =5 %, TaK 910 7, = 75 = 1,645.
Taxum obpazom:
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ACL, = APL, +|- ij (RPL,—APL,) = 10,191 + 0,5x(10,304 — 10,191) = 10,245;
o 4B
ACL, = APL, — | ij (APL, — RPL,) = 9,809 — 0,5x(9,809 — 9,696) = 9,755.
o B

O61BeM BBIOOPKU

= (2,912)2 ~ 8,48.

2
@ +z)o [ [(1,645 +1,645%0,1
RPL-APL| 0,113

O06beM BBIOOPKM OKPYIIIAETCA IO 9, YTOOBI TapaHTUPOBATh YCTAHOBIEHHBIE 3HAYEHUA O U JB.

BrIBOIBI

a) OTKJIOHEHME IIPOLECCA PO3IMBA OT HOMUHAILHOTO YpoBHA B mpemenax 0,191 cM3 o3Hauaert, 4ro
Menee 0,1 % GYTBUIOK BBIXOIUT 3a IPAHUIIEI TEXHIUECKOTO MOIIycka. IIpolecc cunTaeTcss mpueMIEMBIM C
YBEPEHHOCTBIO 95 % Wiu BhIe;

b) OTKIOHEHME IIPOLIECCA PO3IMBA OT HOMMHAILHOIO YPOBHSA 3a Ipenensl +0,304 cM3 o3HavaeT, 4To
Goiee 2,5 % GYTBUIOK BBIXOIAT 33 TPAHUIIBI TEXHITUECKOTO JoIrycKa. IIpouece cuntaeTcs HeIpreMIEMbIM
¢ YBEpeHHOCTHIO 95 % W BHILIE;

¢) OTKJIOHEHUE IIpoliecca PO3IMBa OT HOMHHAJIBHOTO YpOBHA B mpeaenax ot wnoc 0,191 mo mmoc
0,304 cM3 wim B mpenenax or Munyc 0,304 go munyc 0,191 M3 cunTaeTCa HENOCTATOYHEIM OCHOBAHMEM
JUISL YBEPEHHOTO OTKJIOHEHUS TIpollecca M Ui yBepeHHoro mpuHATHs. [Ipoltecc Haxoautcsa B 30HE
HEOIIPEAEIEHHOCTY WK B 30HE «0e3pa3IMuyHOro KauecTBay.

9.2 Ilpumep 2 (pucyHok A.5 npuioxenus A)

Orepaiys: Ipolecc MOKPITHS.

M3mepeHue: TOMIMHA TOKPBITHA.

Mi3menunBocTs: [Ipucynyio U3MeHYNBOCTD TOJIMHBI TIOKPBHITUS Y3KUX TIPOJOIBHBIX TI0JIOC, U3Me-
DPEHHBIX ITOIIEPEK TOKPBITUS, MOXHO OLIeHUTh, CTaHAApTHOE OTKIIOHEHWE MOXHO IpUHATH paBHEIM 0,005
(c = 0,005).

Ilens: 3mech Gosee BaXHA OAHOPOAHOCTDH IMOKPBITUSA OT IIOJIOCHI K IIOJIOCE, YEM JEMCTBUATEIIBHBII
YPOBEHb IIPOIlecca, IOSTOMY PEIeHO0, 9TO ITOJIOCHI, MMEIOILUE CpeIHUe 3HAYeHWs, He BBIXONALLME 33
npenenst +0,008 MM OT 0BIIEro CpemHero BeexX I0JIOC, CIEHyeT IIPUHNUMATh ¢ PUCKOM o = 5 % U McHee.
O06BeM BEIOOPKM YCTAHOBIIEH paBHBIM 4(n=4).

APL_ = —0,008, o=0,05 z, = 1,645;
APL, = +0,008, o =0,05 z, = 1,645.
BrruncisieM HIDKHIO NPUEMOYHYIO KOHTPOJIBHYIO TPAHMUILY:

ACL, = APL, — z, 57 = —0,008 — 1,645% 279> = —0,012.

BruucisaeM HIDKHIOK TpaHUIlY HEIPHeMIEeMOro Ipouecca upu § = 5 %:

RPL, = ACL, — z, o3 = —0,012 — 1,643x 0#35 — _0,016.

AHaJIOrN4HO:
ACL, = APL, + z, o3 = 0,012;
RPL, = ACLg + 3 Ox= 0,016.

BriBogibr:

a) IIOJOCHI, MMEIOIINE CPEIHIO TOJIIIMHY IIOKPHITHS C OTKIIOHEHWEM OT CpPeIHE TOJIIMHEL
TIOKPBITUS BCEX IIOJIOC, HE BHIXOMIIIMM 3a Ipenaesnl +0,008 MM, IPMHMMAIOTCS OTHOPOIHBIMY C YBEPEH-
HOCTBIO 95 % WV BHILIE,

b) 1mosnoCHl, MMEIIME CPEAHION TOIIIMHY IOKPHITUA € OTKJIOHEHHEM OT CPEIHEN TOJIIIHEL
IIOKPBITUS BCEX ITooc B mpemenax +0,016 MM WiIM BBIXOAIIMM 3a 3TOT IIPele, OTKIOHSIOTCS C
YBEPEHHOCTHIO 95 % WIU BBIIE U3-3a HEAOCTATOYHON OJHOPOIHOCTH;

10
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C) IOJIOCHI, MMEIOIIME CPEAHION TOJNIIMHY ITOKPBHITUSA, OTKJIOHSIOLIYIOCS OT CPETHEH TOJIIUHBI
ITOKPBITUA BceX mosioc B mpeaenax ot 1wmnoc 0,008 mo mwmoc 0,016 MM win ot Munyc 0,016 mo MuHyC
0,008 MM HaxoAATCS B 30HE HEONPEAEIEHHOCTU. OHM UMEIOT OTKJIIOHEHUS TOJIIIUHBI IIOKPHITHS HEJOCTA-
TOYHO MaJIble, YTOOLI YBEPEHHO IIPUHSTH, U HEAOCTATOYHO GOJIBIINE, YTOGH YBEPEHHO OTKIIOHUTD.

3aMeTUM, 9TO eCJIM 3Ta «30Ha G6e3pasauynsg» ot 0,008 mo 0,016 GymeT couTeHa CIMIIKOM NIMPOKOI,
TO €€ MOXHO CY3UTh, YCTAHOBUB GoJblNii 06beM BeIGOpKK. Ecin n = 16 BMecTo 4, mpueModHas
KOHTpPOJIbHAA TpaHUIIa OyaeT HaxoguThed B mpeaenax +0,010, a 3Hauenus RPL — B mpemenax +0,012.
Ecau BMecTo 3TOTO TOTpeGOBATH YIIYUYIIEHMS IIpolecca OXHOPOTHOCTU IOKphITHI, APL Moxmo
CMECTUTb OJMXe K HOMUHAILHOMY 3HaueHUo. Hampumep, eciu pelieHO, YTO HYXHO IPUHATH
OTKJIOHEHNE OT HOMWHAJIBLHOrO 3HaueHus B mnpemenax +0,004 ¢ puckoM o = 5 %, To mis o6beMa
BBIGOPKM, PaBHOTO 4, HOBBIC NPUEMOYHBbIE KOHTPOJIbHBIE TPAHMIIBI OYAyT HAXOAMTHCA B IIpemeax
+0,008, a RPL — B npenenax +0,012.

9.3 Ilpumep 3 (pucynok A.6 mpuioxeHns A)

Ornepaumst: 06pyoKa marobens Ha wmHY (11,250+0,625) MM.

HUsMmepenme: mmma mobenrs (HoMuHaiIbHOe 3HadYeHue 11,250 Mm).

H3meHuuBOCTh: U3MEHIMBOCTD BHYTPUTPYIIIIOBAs M IIPUCYILAS U3MEPEHUIO TIOTYMHAETCS HOPMAJIhb-
HOMY 3aKOHY PacIIpeJIe/ICcHUsI CO CTAHAAPTHHIM oTKIoHeHUeM ¢ =0,039 mm.

Iens: U3-3a nusmeHeHNS 0OpYOHBIX CPEACTB IPOUCXOMAUT CABUT CPETHETO, TTIO3TOMY HEOOXOAUMO
HMETh YBEPEHHOCTh B TOM, UTO IIPOIIECC YCTAHOBKM AI0Gesieil OTKIOHAeTca Torma, Koraa 0,5 % wnu
Goyee mioGeneil He COOTBETCTBYIOT TpeGOBaHMAM MOONYCKa, TO €CTh MI0GENM, UMelolue IINHY
(11,250+0,625) MM, mpuHUMAIOTCA ¢ BeposATHOCTBIO 1/100 u MeHee. Bribopky o6beMoM n = 4 GepyT
KaxKIble rojyaca.

1= 0,005 u B = 0,01 npu 5 995 = 2,576 ¥ g9 ; = 2,326 NPU HOPMAILHOM PACIPENEICHUM.

BepxHsag rpaHUIa HEIPUEMIIEMOTO YPOBHS Ipoliecca paBHA:

RPL, = T, — z, 03 = 11,875 — 2,576x0,039 = 11,775 mm.
1

Hiokuas T'paHMIId HEIIPUEMIIEMOT'O YPOBHA ITPOLIECCA paBHA:

RPL, = T, +z, 63 = 10,625 + 2,576x0,039=10,725 mm.
1

BepxHag mpueModHass KOHTPOJIGHAS TPaHWIIA paBHA:

ACL, = RPL, — g0 =11,775 — 2,326 x 2% = 11,730 .

Hikagaa mpueMovHast KOHTPOJIbHAS TPAaHULIA paBHA:

0.9 — 10, 770 rou.

ACL, = RPL, + z50x = 10,725 + 2,326 x
Korma o = 0,05, To BepxHAa rpaHuUla IIpUeMIEMOrO YPOBHS IIpollecca paBHa:

APL, = ACL, — 7,63 = 11,730 — 1,645 x

OW,()?3_9 = 11,698 MM

¥ HYDKHAS TPaHULIA IIPUEMIIEMOTO YPOBHS IIpollecca paBHA:

APL, = ACL, + z, 05 = 10,770 + 1,645 x 232 = 10,802 aue.

B 3TOM TIpHMeEpE ¢ IIMPOKKUM IIOJIEM OOIIYCKA, PACCYMTHIBAeMBIM Kak 11,875 — 10,625 = 1,250, o
cpaBHeHMIO ¢ ¢ = 0,039, rparuisl APL pacItoroXeHbl 1ajIeKo OT LIEJIeBOI IMHUY Y TI03BOJISAIOT IPUMEHATD
OTHOCUTEJIBHO IIPOCTYIO YCTaHOBKY mioGeneit. [Ipumep 5 paccmarpuBaeT MOIMMDUKALIMIO UL CYKEHHBIX
JIOIIYCKOB.

9.4 TIpumep 4 (pucyHok A.7 npuioxkeHus A)

Omnepanus: yCTaHOBKA U IIPOTOH 3JIEKTPOHHOM JIAMIIEL

WsmepeHue: TOK Katoma (1ieneBoi ypoBeHb — 80,0 MA).

W3menunBocTh: Y3 IIpOIIUIOTO OIThITA M3BECTHA IIPUCYILAS IIPOLIECCY U3MEHUMBOCTh G = 5 MA.

Iens: TTocTossHHO IIpuMeHseTCS KOHTpoabHAsA Kapra [llyxapra ¢ KOHTpOIBHBIMM rpaHuamMu 73,3

11
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u 86,7 MA. O6BeM BrIGopKU # = 5. K 27011 poLieaype yrpapieHUsS HYXHO JOGABUTH BEACHYE IPUEMOYHOIT
KOHTPOJIGHOHM KapThl ¢ TAKUMU Xe 00beMOM BBIGOPKU M KOHTPOJIGHBIMU IPAHULIAMMU.

KenarepHO oNpenenuTh Takue 3eMeHThl, Kak APL u RPL.

TlpuemieMble ¥ HeTIprieMIEMEIE YPOBHH TIpoliecca IIPH pUCKaX oo = B = 5 % MOXHO paccuUTaTh
CIIeIyIOIUM 00pa3oM:

RPL, = ACL, + 7,63y =904 MA 1
RPL, = ACL; — z36x = 69,6 MA;
APL, =ACL, —z,06x =83,0MAn
APL, = ACL, + z,6x = 77,0 MA.

®axTuyecku gaHHas cucrtema umeer APL = +3,0 MA u RPL = +10,4 MA.

TTonmyuennsie 3HaueHUs APL 1 RPL MOXHO CpaBHUTH C TPEOOBAHUSIMU TEXHUYECKOTO JOITYyCKA.

9.5 Ilpumep 5 (pucyHok A.8 mpmioxkenus A)

JIaHHBINM IIpYMEp OIMCHIBAET TY XK€ CUTYyallMio, 9ro ¥ npuMep 3. OmHako TpeboBaHMA TEXHUYECKOTO
JIOITYCKA CYyKeHHBI, OH mMmeeT 3HadeHue (11,25+0,1) mM. 3HadeHmMe 110714 fotrycka pasHo 0,2 pu ¢ = 0,039,
YTO 3KBUBAIEHTHO pa3bpocy 50. [lpu Takoif cuTyaumy HeoOXomuMmo crporoe ynpamieHue. s storo 3a
HOMUHAIBHOE 3HadyeHue Beioupaercsas APL ¢ oo = 0,05. O6beM BHIOOPKM TAaKO# Xe, 9TO U B IIpuUMepe 3, a
uMeHHO 7 = 4. TToCKOJIBKY 30HA ITPUEMIIEMBIX IIPOLIECCOB IPEOOPA30BANIACH B OHY JIMHUIO HA HOMUHATBHOM
YPOBHE, TO PUCK PasmeUICS MEXIy IIONaIaHsAMI 3HAYCHUI e obeneit 3a ypoau ACL, u ACL,,. ITpu
9TOM 3HAYEeHUS Z JODKHEI ObITh MOANGULIMPOBAHBI, KAK ITOKA3aHO B Tabmie 1. Takasa curyalius yauTHIBaeT,
YTO IIPOLIECC, IIEHTPUPOBAaHHEI Ha APL, MOXeT GbITh OTKIIOHEH M3-3a TTONaJaHus TOYKY 32 TI00YI0 U3 ABYX
IIPUEMOYHLIX KOHTPOJIBHBIX IPAHUII (IBYCTOPOHHME DPHCKM), a HE TOIGKO 33 BEPXHIOW WIM HIDKHIOO
(ODHOCTOPOHHMI prcK), Korma 3Haderust APL nexar Ha paccrosHum, GonbireM dem 0,856,/Vn OT LieeBoro
3HAYECHUS.

ACL, = APL + z: 63 = 11,250 + 1,960 x

.99 — 11,288 mu;

ACL, = APL — 2} 0y = 11,250 — 1,960 x 2 = 11,212 a;

RPL, = ACL, + zy03 = 11,288 + 1,645 x 582 = 11,320 v

0,039
~NF

RPL, = ACL, — gy 05 = 11,212 — 1,645 x = 11,180 mm.

IIpumedyaunusa
2 3HadeHud zj, 6epyT U3 TaOMMIEI 1 JUIs HyJIeBOTO OTKIOHeHUS APL OT 11e/1eBOro 3HaYeHMs.

3 IIpy YCIOBHMSIX, ONMCAHHBIX B JQHHOM IIpHMepe, OPTaHM3AIMKM XeJIaTeIbHO IOBBICUTH OJIHOPOIHOCTH
mporiecca i CHU3UTD ©.

10 KoaddpummenTsl Ans NMpueMOYHbIX KOHTPOJIbHBIX IPAHHIL

KoahduiieHTs! JUIS IPUEMOYHBIX KOHTPOJIBHBIX TPAHULl YYUTHIBAIOT OXHOCTOPOHHUI XBOCT HOP-
MaIBHOTO pacrpeneenus, ecimt APL ne nexut B npenenax 0,856/Vn oT LieseBoro ypoHs mpu o = 0,05
u 0,67c/Vn oT ueneBoro ypoBHs — mpu o = 0,01. DTH 3HAYEHUS — BHEIUHSAS TPAHMIIA CUTYAIIMIL,
MPEACTABIAIOIINX «KECTKHE» TpeOOBaHMI TEXHUYECKOTO HOITyCKa, IPH KOTOPOM PHUCK HEOOXOAUMO
TOJIETUTE HAJIJIEXKAIINM 06pa30oM MeXIy CTOPOHAMU 11eJIEBOTO 3HaUYeHUs (pucyHok 3). I'padsl B Tabmmue 1
JIaIoT:

a) KkpaTHble 6/Vn — paccrosinue APL ot ueneBoro ypoBHs (rpadsr 1 u 5);

b) kparHbie 6/Vn — paccrosae ACL OT 11e1€BOTO YPOBHS, KOTOPOE PABHO CYMME PACCTOSHUS
APL ¥ COOTBETCTBYIOIIEH KOMIIOHEHTHI Z IJII MEHSIOIIUXCA CTelleHeil ABYCTOPOHHUX PHCKOB
o (rpadsl 3 u 7);

¢) sHauyeHus Pa g APL — npu ocTpOeHUN MPUEMOYHBIX KOHTPOIBHBIX KApT € MCIIOIb30BAHUEM
HOMOTpaMM, TPeACTABICHHEBIX Ha pucyHKax A.1—A.8 (rpadst 4 u 8§).

12
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e

— ACL,

APL
APL
Lens Lens APL Lens —

— ACL,

Oy
a=a1 0c=0t1+0L2 0L=0L1+0L2
(11 >0y
a) cryyai ¢ o6bl4HEIMKU TpeboBaHNAMU b) criyuaii ¢ "KecTKUM" TeXHUYECKUM AOTTYCKOM

TeXHUYECKoro Aornycka

Pucynok 3 — IIpueMouHbBIE KOHTPOJNBHBIC TPAHUIIB

Tlepsag crpoka Tabmumpr 1 comepXuUT OOBMYHbBIE MHOXUTEHN I ypoBHeH ACL, a cremyronpe CTpoku —
JUISL «XKECTKUX» TPeOGOBAHMI TEXHUYECKUX JOIYCKOB.

13
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IMTPUIIOXEHHUE A
(obs3aTenbHOE)

HomorpaMmbl i HOCTPOEHHS NPUEMOYHBIX KOHTPOIBHBIX KAPT

A.1 Obmme nosoxeHUs
Bmecro BeumciaeHuil st pa3paboTKU MPUEMOYHON KOHTPOJIBHOM KapThl MOXHO MHPUMCHSTh HOMOTPAMMEL.
BTOT MOAXO JaeT MPEUMYIIECTBO B JOCTyIE K 000K MHMOpMaIU Ha OCHOBe KpuBoi OX.

A.2 TlpueMouHbIe KOHTPOJbHBIE KAPTHI 1A cpeqaux X

Ha pucynke A.l mpezacrapieHa HOMOTpaMMHasi Oymara, HCIIOJb3yeMasi Jiis (IpUOIU3UTENIFHO) HOPMAIBHO
pacIpeleIeHHbIX IPoIleccoB. [10CKOIBKY BEPTUKAIBHASL OCh UCIIONB3YET BEPOSITHOCTHYIO IKAIY, 4 TOPA3OHTAIbHAL
— IUHEWHYI0, mo6ast KpuBas OX (BeposSTHOCTb IpUEeMKH TIpoliecca Pa Kak yHKITHS cpejiHero W) OyIeT IpecTaRIsTh
o060 IPSIMYIO IMHUIO B OMHOCTOPOHHEM citydae. Takke MOKHO paboTaTh ¢ IByCTOPOHHUMHU KOHTPOIHHBIMH KapPTaMH,
€CITN J[BE TIPUEMOYHBIE KOHTPOJIBHBIE TPAHHUITEL HE CIUIITKOM OJIM3KY (HanmpuMep, oibine 46 y ). KoHTponsHas kapra

MIPaKTUYECKH COCTABIISIETCS M3 JABYX OJIHOCTOPOHHUX IIPOIE/IYp, €CIU 3TH JBE TPAHMITBI PACIIONOXEHBI OJIM3KO, TO
JIETKO ITOCTPOUTH COBMECTHYIO KpuByto OX.

A.2.1 OmHOCTOPOHHUI ITOIXO/T

TIpuHIUII OMHOCTOPOHHEH MpOoIeayphl MoKasaH Ha pucyHke A.2. Kpupas OX mpesncrapisieT coboil mpsiMyro
0. st o = B IpreMOoYHas KOHTPOIBHAS TPAHUIA PaBHA SHAYEHUIO |, TAIOTIEMY BEPOSITHOCTH ipueMku Pa = 0,5
win 50 %. Hakmod xpuBoit OX 3aBUCUT OT INKaIbl CTAHIAPTHOTO OTKJIOHEHMS IpOIecca, BRIOPaHHOM 110 TOPHU30H-
TaJbHOU OCcH, 1 00beMa BEIOOPKHU. CBA3b MEXIY STUMU TIapaMeTpaMiy MpeACcTaRIeHa MITPUXOBOM JIMHUCH, Tapajuieib-
Hott kpuBoit OX. IllTpuxoBast TMHUS HYXHA JIJIST TOCTPOCHUSI KOHTPOJIbHOI KapThl. KpoMe cTaHIapTHOTO OTKIIOHEHU S
TIpolIecca, NCIIOMB3YIOT YETHIPE CASAYIONINX TapaMeTpa:

a) NpUeMIIEMBI YPOBEHB IIpOIlEcca IIPY BEPOSTHOCTH NpueMKU Pa = 1 —a 1 pspp, = APL;

b) HenpuemseMBIN YPOBEHB IIpoliecca IIPY BEpOATHOCTH MpueMKU Pa = B u pppp, = RPL;

C) KOHTpOJIbHAf NpUeMOYHad rpaHuna tacy, = ACL;

d) oGpeM BBIOOpPKH A.

Ecim jro0ble jiBa M3 3TUX YEThIpEX apaMeTPOB JAHBI, OCTANbHBIE JIBA [IapaMeTpa MOXHO BbiBecTU. JlaHHYIO
TIPOTTEAYPY NETATHHO WLTIOCTPUPYIOT CICAYIOIINE IPUMEPHI:

IIpumep 1 (pucynku A.3 u A.4) u cm. pa3gen 9

JlaHbr:
APL opu Pa=1—q,
RPL npu Pa = B.

IIpumep 2 (pucynok A.5) m cM. pa3gen 9
Hausl: APL ipu Pa=1— o, n; ©.

ITpumep 3 (pucyHok A.6) u cm. paznen 9
Hausl: RPL ¢ Pa = f3; n; ©.

IIpumep 4 (pucynok A.7) m cM. pa3gen 9
Hansl: ACL; n; o.

A.2.2 O6beauHEHHBIN ABYCTOPOHHUI IIOIXOM

IIpy «<KecTKOM» TEXHUYICCKOM IOIYCKE PEKOMEHIyeTCsI CICAYIOIas IIpollenypa. BMecTo aByx ypoBHeii APL
TIPUMEHSIOT TOJIBKO OJMH YpOBeHb APL Ha NEHTPaTbHOM WM [eJICBOM 3HAUCHUI L

Mo = APL mpu Pa =1 — o
JTs TOCTpOSHYSI KOHTPOIBHOM KapThL ODKEH ObITh ellle OUH TOTIOMHUTEIbHEI apaMeTp. McIonb3yst TOUKy
LW=APLupuPa=1—a /2,
CTPOSIT JIBE TIPSIMBIE JIMHUM TaK Xe, KakK cTpowtu Kpueble OX ST OTHOCTOPOHHUX TIPOTIENYD:
¢ seBoil cropoHsl: Pa; = 1 — o = f1(W);
¢ mmpaBoli cTopoHsL: Pay = 1 — o, = fH(U).
C OMOIIBI0 3TUX ABYX MPSIMBIX CTPOSIT KpuBY0 OX ¢ BepoATHOCTBIO IIpueMKH mpolecca Pa. Tak,
l1—Pa=({1—Pa)+(1—Pa)mwmPa=1— (c+a).

IIpu sToM «KecTKuit» JOMYCK IIpeIIoNaraeT, YTo BepxHee M HIDKHee 3HadeHUsT APL coBmamawnT ¢ 1ereBsIM
ypoBHeM. JloTycKaeTes WX PACIIONIOKEHNE B IPYTHX Mecrax (PMCYHOK 3), TaK YTO IUISL 3TOTO CIydas Oyner Goiee
TIO/TXO/TNTH 3HAaUeHWe MexXny | — o u 1— o /2.

Creyoimuil IpuMep WITIOCTPUPYET 3Ty IPOIIEAypY.

IIpumep 5 (pucynok A.8) m cM. pasnen 9.
Hausr APL npu Pa = 1 — a (11e1eBoe 3HaUeHUe); #; O.
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A.3 TloscHenus k pucynkam A.1 — A.8

Pa — BeposiTHOCTB 1pueMKu nporiecca; Pa = Pa (u);

WL — cpefHee TpoTiecea;

n — o0BbeM BBIOOPKH;

G — CTaHJIAPTHOE OTKJIIOHEHUE, COOTBETCTBYIOIIEE MPUCYIICH IPOIECCY U3MEHINBOCTH.

Pa Pa n
0,999 0,999 F 40
— 35
0,995 0,095 E
0,99 0,09 E30
— 25
0,95 095 E
0,9 o9 E2
0,8 08 [
0.7 07 [E
0,6 06 |
0,5 05 [10
0.4 04 |
0,3 03 [
0,2 02 |5
1 ¢ [Ca
0, 0: _3
0,05 005 |_»
0,01 001
0,005 0,005
0,001 0,001
7

Pucynox A.1 — HoMorpaMmmuast 6ymara ATt TOCTPOSHUS IIPUEMOTHON KOHTPOIBHONM KapThI
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n Pa
3 0909
35—
3 0,995
303 0,99
25 N
3 095 S,
20 — 0,9 N
- \\
15 08 NG
J o7
3 06 S
101 o05-=
- 04 i
1 o3 ]
5— 02 I
4
5| O < l
N |Mapannensto OX |
| 005 - 1
\\. |
1— \\ I
0,01 N :
N
0,005 <L i
N |
0,001 i
- o |
|
|
1

Pa

0,999

0,995
0,99

0,95
0,9

0.8
0,7
0.6
0,5
04
0,3
0,2

0.1
0,05

0,01
0,005

0,001

Pucynok A.2 — IlocrpoeHre IpUEMOYHON KOHTPOIBbHOM KapThl. OTHOCTOPOHHUI JOTYCK
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Pa Pa n
—40
0,999 0,999 E
=35
0,995 // 0,995 E
0,99 /r 0,99 [E30
—25
0,95 A 085 E
0,9 7 0,9 ;20
0,8 / 08 15
0,7 07 F
0,6 06 F
0,5 ﬁf 605 =10
0,4 v 204
A / —
03 7 03 [
0,2 v 4 02 -5
/ —4
0,1 7 01 L3
0,05 o 005 | o
’ ,
L/ L
0,01 A 0,01
0,005 4 0,005
‘?
0,001 4 0,001
9,7 9,8 \_“_/
' 0,1
RPL ACL APL '
Obo3Ha4eHus:
[ - pato;
QO - ronysetio

Hano: APL = 9,809 npu Pa = 0,95;
RPL = 9,696 tipu Pa = 0,05;
c=0,1.

Pesymprar: n=9; ACL = 9,755.

PucyHnok A.3 — IlocrpoeHue IpUeMOYHON KOHTPOJIBbHOM KapThl. [Ipumep 1
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Pa

0,999

0,995

0,99

0,95
0.9

0,8

0,7

0,6

0,5
04 69‘\

03 N

0,1

\>
0,05 <

0,01 P

<
0,005 A

0,001 N

Nt s—/

0,1

O6osHaueHus:
[ - aaHo;
QO - nonyyeto

10,2
APL

Hano: APL = 10,191 npu Pa = 0,95;

RPL = 10,304 nipu Pa = 0,05;
c=0,1.

Pesymprat: n= 9; ACL = 10,245.

ACL

10,3
RPL

Pucynok A.4 — TlocTtpoeHue IPUEMOYHON KOHTPONIBHOM KapThl. [Ipumep 1

Pa
0,999

0,995
0,99

0,95
0,9

0,8
0,7
0,6
0.5
0,4
0,3
0,2

0,1
0,05

0,01
0,005

0,001




5 s

35
30

25

20

15

10

T'OCT P 50779.43—99

Pa Pa n
0,999 0,909 E 4°
— 35
0,995 0,995 £
0,99 // 00 30
“ 25
0,95 7 095 E
0,9 / Z 0,9 ;20
0,8 0,8 515
0,7 . 0,7 —
0.6 A 06 [
0.5 2 05 [10
0,4 g 04 I
0,3 /// 03 [
012 0,2 _5
/ [l
L/ H 4
0,1 v 501 |3
Ja 1
0,05 v g 005 | >
7 /‘
A —1
0,01 — 0,01
"
0,005 pd 0,005
&
0,001 o fa 0,001
- -0,01 I -0,005
RPL ACL p0:005
O6osHaverus:
[ - saHo;
QO - nonyyeto
Hano: APL = —0,008 npu Pa = 0,95;
n= 4,
o = 0,005.
Pesynbrat:
RPL = —0,016 npu Pa = 0,05;
ACL = —0,012.

Pucynok A.5 — IloctpoeHre IpueMOYHON KOHTPOJIBHOU KapTel. [Ipumep 2
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n Pa Pa n
40 T — 40
= 0,999 0,999
354 — 35
5 0,995 0,995 E
303 o099 0,99 |30
25 = N =25
3 o095 N 095 E
204 o9 0 EX
15 08 AN 08 s
J o7 07 F
4 06 06 |
03 os K 05 [£10
-1 04 0,4 —

1 03 03 [
5—4 02 \\\ 0,2 —5
4 = —4
3 01 P 01 [,

\\ \
o—| 005 < N 005 | o
1— N N 1
0,01 N Mg 0,01
0,005 \ 0,005
\\
3
0,001 ~ 0,001
1,7 11,75
0,039 APL ACL RPL
0OB6o3HaueHust:
1 - naHo;
O - nonyueto
Hano: RPL = 11,775 upu Pa = 0,01;
n =4,
o = 0,039.
Pesynbrat:
APL = 11,698 upu Pa = 0,95,
ACL = 11,730.

Pucynok A.6 — IlocTpoeHre IpUEMOYHOM KOHTPOIBHOM KapTel. IIpumep 3
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n Pa Pa n
03 5000 0,099 E 4
354 —35
3 0995 0,995 |
303 o099 099 30
25 — o5
3 095 it N 0,95 [
204 o9 v 0e [E20
15 08 \ 08 s
J o7 // \\ 0,7 —

- 06 f \ 06 |
101 o5 ﬁ EL 05 [10
1 04 04 I
1 o3 03 [

5 0,2 — 50,2 5
) 4 \ 2
4— —24
5] 01 A / \\ ARy 3

\| VY
o] 005 N 005 |-o
AN
11— 1 r/ \ —1
0,01 P A 0,01
0,005 / 0,005
\ /|
0,001 L\l 94 0,001
o v J
1 75 80 85 |\__,__/5 |
RPL ACL APL APL ACL RPL
0O6o3HaveHus:
[1 - Bavo;
QO - nonyueHo
Nano: ACL = 73,3 u 86,7,
n=273;
o =5.
Pesynbrat:

APL = 77,0 u 83,0 uipu Pa = 0,95;
RPL = 69,6 u 90,4 ipu Pa = 0,05.

Pucynok A.7 — IloctpoeHre IpueMOYHON KOHTPOJIBHOU KapTel. [Ipumep 4
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n Pa Pa n
03 000 0,099 E *°
35 — 35

3 0,995 0,995

307 o099 099 E30
253 W = 25
3 095 ra AN 095 E
5 08 -5\ 08 15
d o7 / 07 F
- 06 / \ 06 F
071 o5 a ) 05 [10

-1 04 04 [

1 03 03 [
54 02 02 |5
4 ! // \\ H 4
2l 01 0,1 | =
3 \ ( 3
o] 005 &b o 005 |9
1 \\ /( 'l 1

— 4 L

0,01 | |/ W 0.0
0,005 0,005
\ /

0,001 N n 0,001
0,039 0,038

RPL ACL APL ACL RPL

O6o3HaueHust:
[ - AaHo;
O - nonysero

Jano: APL — HoMmuHanbpHoe 3HayeHve = 11,250 npu Pa = 0,95;

n=4

c = 0,039.

Pesynprat:

22

RPL = 11,180 u 11,320 npu Pa = 0,05;
ACL = 11,212 n 11,288.

Pucynox A.8 — IlocTpoeHne TIpueMOYHON KOHTPOIBbHOW KapTel. [Ipumep 5
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MMPUJTOXEHUWE B
(obs13aTenbHOE)

CraTucTuyecKnii npueMOYHBIN KOHTPOJIb KaYecTBA NMpoAyKnun ¢ yderom tpedosammii TOCT P 50779.30
npy NpUMeHeHH! MOCTABIIMKOM NPHEMOYHBIX KOHTPOJIBHBIX KApT

B Tex caydasx, Koraa IOCTaBIMUIK M TOTPEOUTENh B JOTOBOPE WM TIOCTABIUK WX TOTPEOUTENb B OMHOCTOPOH-
HEM IIOpsIAKe YCTAaHOBWIM, YTO IIpHEMKA IIPOAYKIIMM JTOKHA IIPOBOAUTHCS ¢ yaeToM Tpebomsanuii [OCT 50779.30,
cIelyeT COOMI0IaTh CIEAYIONTIE TIpaBria;

1) Ecnu p;, BEIOpaHHAs JUTS pacdeTa IIPUEMOYHON KOHTPOJIBHOM KapThl 1O HACTOSIIIEMY CTAHIAPTY, MEHBIIIE
WIN paBHA YCTAaHOBICHHOMY HOPMATHMBHOMY YpPOBHIO HecooTBeTcTBHI NQL M ecim He OTMEUeHO HapyIICHMI
TIPOTIETYPHI BeACHUS IPUEMOYHON KOHTPOILHOHN KapThl, TO KOHTPOIb TOTOBOM MPOAYKITNHN ITOCTABIIIMKOM JUTS TIeIei
TIPUEMKH TOTYCKACTCS He IMPOBOIUTD (€CIM MHOE HEe YKA3aHO ITOTPeOUTEICM).

[TnannpoBaHe KOHTPOMS TOTPEONUTENIEM — TI0 €T0 YCMOTPEHMUIO.

2) Ecmu p; > NQL, To cireyer niepecMOTpeTh Ha3HaUYEHHOE 3HAYEHNE BEIVYUHEI py. JInOo noTpebuTeNnh BIIpaBe
IOTPeOOBATH MPOBEICHIS IPUEMOTHOTO KOHTPOJIS TOTOBOM MIPOAYKITNH TIepe TIOCTABKOM IS IPOBEPKH COOTBETCTBIS
HazHaueHHOMY NQL 10pn; ycTaHOBICHHON CTEIICHN TOBEPUSL.
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