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Awnoranisi. [IpoananizoBaHo BUMOrM 1O MiJBHIIEHHS BipOTiTHOCTI OLIHKH BigmoBigHOCTi mpoxykuii. [lokazano, 1o
BIPOTiJHICT NPUHHATTS HPABWIBHOTO PIIICHHA 3aJ€KUTh BiJl HEBU3HAYEHOCTI BHMIPIOBaHHS, IOB'A3aHOI 3 pE3yJIbTaTOM
BHUMIPIOBAJBHOTO KOHTPOJNIO, Ta JOBXKMHOIO JOIyCKOBOTO IHTEpBaly. BcraHOBIeHO, IO  Haile()eKTUBHIIIUM METOIOM
OLIIHIOBAaHHS Ta HMPUHHSATTS PIIICHHS IIOAO BIANOBIIHOCTI 00'€KTa € IOCHITOBHUH aZaNTHBHUN METOX, Ta BHUCBITIEHO HOTO
cyTHiCTb. Po3po0iieHo airopuTMm peaiisamii 3amporoHoBaHOro Meroxy. [lokazaHo, IO 3acTOCYBaHHS METONY IIi/IBUILYE
HMOBIpHICTh NPUIHATTS NPAaBWIBHOIO PIlIEHHS PO BIANOBIJHICTH IJI KOXKHOIO KOHTPOJIBOBAHOTO 00 €KTA, Ta, MOPIBHSHO 3
BiJJOMMMH METOZaMH, iCTOTHO HE BIUIMBA€E HA 3MEHIIIEHHS IPOLYKTHBHOCTI Ta MiBUILIEHHS CO0iBapTOCTi MPOMYKLIII.

KumrouoBi coBa: omiHKa BiIIOBITHOCTI, HEBU3HAYCHICTh BHMMIPIOBAHHS, aJallTHBHUN METON, MOCIIJOBHHH AJITOPHUTM,
BIPOTiJIHICTb, IPUIHSTTS PillICHHSL.

Annotation. The article anayzes the requirements for increasing the probability of conformity assessment of products. It is
shown that to increase the probability of measuring inspection traditionaly more precise measuring systems are used; perform
multiple observations of the investigated quantity, taking for the result of the measurement the average arithmetic value: set
tolerance intervals. An anaysis was conducted of each of the ways to increase the probability of assessing the compliance of the
object and showing the disadvantages of each of them.

It is shown that the results of the evaluation of the object of inspection parameters are inevitably related to the uncertainty
due to the imperfection of this procedure, equipment and the influence of external random factors. Reducing this effect is
especially important within certain limits around the limit values of the tolerance interval with smultaneous reduction of the
volume of additional measurements. Therefore, the decree is about suitability or unsuitability of the object of inspection account
should be taken of both the possible uncertainty of the result and the regquirements regarding the cost and complexity of the
inspection procedure, as well as the given reliability.

To avoid these disadvantages and limitations offered adaptive successive decision-making method for compliance. At the
beginning of the decision-making process, based on the actual relationship between the length of the tolerance interval and the
uncertainty of measurement, are found the initial relative tolerance limits, upper and lower, which correspond to the probability of
making a decision about the correspondence of p, = 95 %. In accordance with these relative tolerance limits determine tolerance
limits for the primary measurement, with which the primary measurement result is compared. In the case when the primary
measurement result goes beyond the tolerance interval, they pass to the adaptive procedure, performing additiona measurements
each time until their average value falls within the tolerance interval. Number of successive steps determine for the permissible
«residud « probability of making a false decision on the correspondence of the object. This probability depends on the parameters
of the probability density function of the investigated quantity.

Application of the method allows increase probability of making a correct decision about compliance for each inspected
object and in comparison with known methods, does not significantly affect the decrease in productivity and increase the cost price
of the product. The practical use of the agorithm has shown that the 5 additional stages of the research, makesit possible to reduce
the probability of false solutions at |east thrisely, an increase in ingpection operations does not exceed 60 %.

Key words: conformity assessment, uncertainty of measurement, adaptive method, successive agorithm, probability,
decision making.

Beryn

[Tix OLIHKOIO BiAMOBIAHOCTI PO3YMIIOTH OYIb-SIKY
JUSUTBHICTB, CHIPSIMOBaHY Ha BU3HAYEHHS NPSMHMH UM
OITOCEPEAKOBAHUMH METONAMH TOTO, IO TPOAYKIIiS
(cucrema, mociyra) BiANOBiZA€ BHUMOraM  IEBHHX
cTaHmapriB abo 3aganuM BuMoram [1]. YV Garatbox Bu-
majkax IiJ  OI[HKOI  BIANOBIJHOCTI  PO3YMIIOTh
KOHTpOJIb (iNSPection) stk mporenypy BCTaHOBICHHS, Ha
IiICTaBl pe3y/IbTaTiB BUMIPIOBaHHSI, TOTO, IO TPOAYKIIist
3aJI0BONIbHSIE BU3HA4YeHI BUMOrd. Jlns BUMiproBaHOL
BEIMYMHA BUMOTH 33/Ial0Th TPAHUIIMHU TIONS JOITYCKY,
SIKi BIJJOKPEMIIIOIOTH I1HTEpBAJIM JOITYCTUMUX 3HA4YEHb

BUMIPIOBAHOI BEJIMYMHU BiJl KPUTUYHHUX (HEIOMyC-
tumux). OO6'€KT BIAMOBiga€ 3aJaHUM BHUMOIaM, KOIU
3HAYEHHS HOro BIAaCTHBOCTI (Mapamerpa) MiCTATBCS Y
MeXax T0JIsl IOTTYCKY.

IMoka3u BuMiproBaibHOI cucreMu [2] Bimobpa-
XKaloTh IH(OpPMALil0 MpPO 3HAYEHHS KOHTPOIHOBAHOL
BEIMYMHU 33 JOMOMOIOK0 MOJENI BHUMIPIOBAHHS, sKa
OXOILTIOE e()EKTU SIK CUCTEMATHYHMX, TAK 1 BHITQJKOBUX
BenmuuuH (abo iX cykymHOCTi). SIKIIO BIUIMB CHCTe-
MaTHYHHUX BEJIMYMH MOJKHA BpaxyBaTd (CKOpEryBaTH) ITij
yac KajgiOpyBaHHS, TO BIUIMB BHINAIKOBUX BEIHYHMH
3aJIMINAETHCS 1 OLIHIOETHCS 3a JIOIOMOrOI0 HEBU3Ha-

gyeHocTi (HemeBHOCTI) BuMiproBaHHs. Yepe3 HEBH3-
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HAYEHICTh BHUMIPIOBAHHS 3aBXKIM ICHye pu3uK (¥imo-
BIpHICTh) TPHUNHSITTA MOMUIKOBOIO PIllICHHS IPO Bif-
MOBIAHICTE a00 HEBIAMOBIAHICT 00'exTa (Hioro mapa-
MeTpa) BCTAHOBICHUM BHMOTaM Ha IMIJICTaBi BUMIipSHOIO
3HayeHHss OTke, ITOPIBHSAHHS IHTEPBAITY OXOIUICHHS 3
IHTEpPBANIOM JOMYCTHMHX 3Ha4eHb (IOJeM JOIMYCKY) €
OCHOBOIO ISl TIPUHHSTTS PILIEHHS TPO BiAMOBIIHICTS.
3aJexHO BiJ OTPUMAHOTO pPE3yIbTaTy BUMIPIOBAHHS €
KiTbKa MOXKIUBHX pillleHb LIOA0 KOHTPOJIbOBAHOL
BJIACTUBOCTI TPOAYKIi, IOUITBHO TPHAMATH DillIeHHS]
PO BiAMOBIIHICTh 00’ €KTa 3 HAWOLIBIIOI BIPOTiJHICTIO.
HeoOXigHiCTh MiJBUINEHHSA BIPOTITHOCTI  yXBaJCHOTO
pILIEHHS] TiJKPECTIOe U HU3Ka HOPMATHBHO-TEXHIYHUX
JIOKyMEHTIB, $IKi BCTaHOBJIIOIOTH METOIH IIiJBHIICHHS
BIPOTIIHOCTI TNPUHHATTS pIMIEHHS 32 pe3yabTaTaMu
BUMIPIOBAILHOTO KOHTPOIIIO MapaMerpa KOHTPOIbOBAHOL
BEJIMYUHU 3 YpaxyBaHHIM HEBU3HAUEHOCTI, MOB’ 3aHOI 3
HuM [3-6].

HenoJgiku

Jl1st mimBUIIIEHHST BipOTiTHOCTI BHUMIPIOBAJIEHOTO
KOHTPOJTIO TPAIUIIIHHO 3aCTOCOBYIOTH TaKi ITiIXOIH:

—  BUKOPUCTOBYIOTh TOYHINII BUMIpIOBaJIbHI
CHCTEMH,

— TpoBOIATH 0araTopazoBi  CIIOCTEpPEKEHHS
KOHTPOJILOBAHOI BEIMYMHY, NPUHMAIOYU 33 Pe3yJbTaT
BUMIpPIOBaHHS CepeaHe apu(METHIHE 3HAUCHHS,

—  BBOJITH KOHTPOJIbHI JIOMYCKH (3aXHCHI CMYTH).

3a mepImM IiaX0A0M MiIBUIIEHHS BUMOT 10 TOY-
HOCTI BHMIPIOBAJIbHOI CHUCTEMU NPHU3BOJUTH 10 3pO-
CTaHHA 11 CKJIaTHOCTI, TOOTO O 30UIBIICHHS ii BAPTOCTI,
rabapuTiB Ta Bark, yHacliJOK YOro 301IbLIYETHCS Yac
BUMIpDIOBaHHS, BHUHHMKAa€ HEOOXITHICTH Yy 3ajydeHHI
Bi/IMIOBiTHOTO MEPCOHATY BUINOI KBasidikamii (HacTporo-
BaduiB, KOHTPOJEPiB) MiX 4Yac BHPOOHUITBA i
eKCIUTyaTaIrii.

Tpeba BpaxoByBatH, mo epEeKTUBHICTH MPOLETY-
pU TPUHHATTS pILIEHHS PO BIANOBIAHICTH IIiJ Yac
koHTponto E € QyHKUioHANOM BipOriHOCTI KOHTPOIIO
B, nponyxruHocrTi I1 Ta #ioro cobiBaprocri C:

E=(IL B, C).

Omxke, y pasi MiJBHIICHHS BipOTiTHOCTI 3MCH-
IIYEThCS TMPOAYKTUBHICTH 1 3pocTae coOiBapTicTh
KOHTPOIIIO.

Jpyruii minxin, sSKAd peasizyeTbes TMiX  4Yac
NIPOBEACHHS 0araropa3oBUX CIIOCTEPEKEHb KOHTPO-
JIbOBAHOI BEJIMYMHH, TEX Ma€ CyrTeBi Hemoimiku. Ilo-
mepie, o0CAT KOHTPOJIbHO-BUMIPIOBAJIBHHUX —OIEpaIliit
36impmryetbcss B NM pasie (N — KiJbKIiCTh KOHTPO-
JBOBaHUX 00'€KTIB, a M — KUIBKICTh MapajelbHUX
CIIOCTEPEKEHB), TOOTO Ge3MmocepeIHE YCepeMHEeHHs pe-
3yJAbTATIB Ma€ Ha/UTMIIKOBICTh. [lo-Apyre, NpaBUIbHICTD
NPUAHATTA pIIIEHHS 3aJeXHUTh BiJ PO3TAlIyBaHHS

3HAYEHHs KOHTPOJHOBAHOI BEIMYMHH Ta TIOB'S3aHOI 3
HUM HEBU3HAYEHOCTI BiJHOCHO TPaHUYHHX 3HAYEHb
JIOITYCKOBOT 30HH. Y TakoMy pa3i MOXKE€ CIIOCTEPIiraTucs
TaKWi iana30H MOXXJIMBUX 3HaYeHb BUMIPIOBAHOI BEJIH-
YHHH, Y SKOMY HETOYHICTh BUMIpIOBAaHHS HE BIUIMBAE Ha
NIPaBUIIGHICTh TPUUAHSTTS PILIEHHS PO BiANOBITHICTH,
TOOTO JiiCHMI CTaH 1 pIOIEHHS NPO BiANOBIJHICTH
36irarotecs (Moka3aHo Ha puc. 3).

Peaizarist TpeTboro miaxoay BBEISHHSM iHTEp-
Bajqy mnpuiiManus (acceptance interval), KoHTpoJbHI
TpaHML SIKOTO BiJIaJeHl BiJ TPaHMIb IO JOMYCKY
(3MileHi y cepeiHy MoJIs AOMYCKY) Ha 3aXHCHY CMYTY

w=U=2u,
3MEHIIyE HWMOBIPHICTh HENPAaBHJIBHOI'O NPUAHATTS
pilIeHHs PO BiJNOBIAHICTE BUMOTaM, SIK MOKa3aHO Ha
puc. 1.

Le npaBuIO NPUAHATTS PillIeHHsT YCTAHOBJICHE 3a
3aMoBUyBaHHIM Y [7]. OJHAK BBEACHHS 3aXHCHHUX CMYT
MDK TPaHHUIIMH TIOJISL JOMYCKY Ta BiJIIOBITHOI TPHUIi-
MaJIBHOIO TPAHHUIICI0 MPU3BOJAUTH JI0 BTPAT BHPOOHUKA,
SKi, 32 TIEBHHX yMOB, MOXYTb OYTH ICTOTHHMH, alie
Tpeba BpaxoBYBaTH MapaMeTpH 3aKOHY PpO3IOIiTY
MOXIIUBHX 3Ha4€Hb KOHTPOJIHOBAHOI BETHYHHH.

U=2u U=2u

la——  [Iputimanvuuil inmepeair ——e
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Puc. 1. lpuiimanvnuil inmepgan, ymeopenuii 3a 00nomo2oio
3MEHUEHHsl NOJIs OONYCKY 3 KOJCHO20 OOKY HA 8eNUYUHY
PO3WUPEHOI HeGUIHAYEHOCTT
Fig. 1. The acceptanceinterval isformed by decreasing the
toleranceinterval on each side by the value of the extended
uncertainty

Meta poboTu

Mera pobotu — po3poONIeHHs METOLy Ta ajro-
pUTMy #oro pearizanii, 1o 3a0e3NedyroTh MPUHHSATTS
PIlIEHHS OO OLIHKH BiIOBIIHOCTI KOHTPOIEOBAHOTO
00’ €KTa 3 ITiABUIIEHOIO BipOTiJHICTIO.

Marepianu Ta MmeToau

Konu 11 omiHOBaHHA BiANOBIAHOCTI JOCTATHHO
BCTaHOBHUTH, UM THapaMeTp 00’ €KTa MICTHTHCSA Y JOIMYC-
THUMHUX MEXaX, 3aCTOCOBYIOTh IMPOILEIYPH KOHTPOIIIO.
SIKicTh pe3y/bTaTiB KOHTPOJIIO MOYKHA XapaKTepU3yBaTh
MMOKa3HUKaMH  HOro  JOCTOBIPHOCTi,  HAIPHUKIAN,
HWMOBIPHOCTSIMH TIOMHJIOK KOHTPOITIO TEPIIOro POy, AKi
MOJNATAIOTh 'y 3apaxyBaHHI o0 €KTa, IO BiJIOBiJa€E
BCTAHOBJIEHMM BHMOI'aM, 0 HEBIAMOBIAHHX 00’ €KTiB, 1
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MTOMUJIOK IPYTOro POAY, KOJNHY, HABIAKH, HEBIAMOBI THUIMA
BUMOraM 00’ €KT 3apaxoBYIOTh JI0 BiANOBiAHUX. Pe3yib-
TaTH OI[IHIOBAHHS ITOKa3HUKIB 00 €KTa KOHTPOJIIO
HEMHHYYC IOB’ s3aHI 3 HEBHU3HAUCHICTIO, CIIPUYMHEHOIO
HEIOCKOHATICTIO Ili€l mpolenypd, oOJagHaHHA Ta
BIUIMBOM 3OBHIIIHIX BHIIAJKOBUX YWHHHKIB. ToMy BHU-
pilanbHe MpaBUIIo PO MPUAATHICTH 200 HETIPUAATHICTD
00'€KTa  KOHTPOJIOBAHHS  IOBHHHO  BPaxoBYBaTH
OTHOYAaCHO MOXKJIMBY HEBU3HAUEHICTh pe3yJibTaTy Ta
BHUMOTH IO BapTOCTI Ta TPYAOMICTKOCTI IIiJi dYac
KOHTPOJIIO TEXHOJIOTIYHOIO MPOLECY IIOHS BUKOHYIOTh
YHCJICHHI BHMIPIOBAaHHS BEJIWYMH, SKi I1HOAI HAaBIiTh
OITHOPI/IHI, aJIe BUMOTH JI0 1X AOIMYCTUMUX HOPM MOXKYTh
3MiHIOBaTUCs.  JOCTOBIpHICT,  NPUHHATHX  pillleHb
MMOBHHHA OYTH HE MEHIIIOO BiJl 3aJaHUX 3HAYCHb.

[1ix yac KOHTPOIIO, HA BIAMIHY BiJl BUMIipIOBaHb,
BHITAJKOBI €(DEKTH iICTOTHO BIUIMBAIOTh HA PE3YJbTAT HE
B YCbOMY Jiala3oHi MOXKJIMBHX 3Hau€Hb KOHTPOJIBO-
BaHOI BeIMYMHHU. TOMY BUHHMKA€E HEOOXiIHICTh 3MEHIIIH-
TH Ted BIUIMB B IIEBHUX MEXaX HABKOJO TPaHUYHHX
3Ha4Y€Hb JOMYCKOBOI'O IHTEPBaJy 3 OJHOYACHUM 3MEH-
IICHHAM 00CATY JOJaTKOBUX BHMipIOBaHb. s migBu-
IICHHS BIPOTITHOCTI TaKol MPOLEAYPH HEOOXITHO pO3PO-
OUTH METOJ| KOHTPOJII0O Ha OCHOBI ITOCIIJIOBHOI ajarn-
TUBHOI TPOIEAYPH MPUHHATTA pIillleHb, 3a SIKOi Bpa-
XOBYIOTh B33€MO3B’ 530K IapaMETPiB 3aKOHY PO3MOILTY
MOJKJIMBHX 3HA4YeHb KOHTPOJILOBAHOI BEJIMYHMHH, BUIIA]I-
KOBUX BIUIMBIB IiJl YaCH BUMIPIOBaHHSI Ta IOBXKHHU
JIOITYCKOBOT'O 1HTEpBaNy. 3a pe3yJabTaTaMU ITOTOYHOL
KOHTPOJIbHO-BUMIPIOBAJIBHOI OIeparlii MOBHHHO TPHUIi-
MaTHUCS pIlICHHs MPO TPOMOBKEHHS a0 3aKiHYCHHS
KOHTPOJIIO 3 BBEJCHHSIM JIOaTKOBUX IPaHHUIIb, 110 3a0e3-
Mevye 3HWKEHHS HMOBIPHOCTI NMOMUJIKOBHX DIillleHb Ha
KO)KHOMY JTOJATKOBOMY €TaIli KOHTPOJIIO JUIsl BUIIAJKIB
HOpMaJIbHOTO 200 PIBHOMIPHOTO PO3IIOIIIIB BHITAIKOBOT
CKJIaJI0BOi IOXUOKM BUMipIOBAJILHOTO KOHTPOIIIO.

BBaxkxaemo 3a JominbHE OOTPYHTYBaTH BHUOIp
TaKOro METO/Y, @ TAKOXK aJITOPUTM HOTO peaizarii.

1. BuGip Metony minBuimeHHsI BiporimHocTi
NPUAHATTS pimeHHs. [HTepBagu TOMYCTUMUX 3HAYCHD
(onst momyckiB) OyBarOThH IBOX BUIIB:

— omHOOIYHE MMoJIe TOMYCKY 3 BepXHBOIO 7|, a00
HIKHBOO 7| TPAHUISIMH OIS IOMYCKY;

— 7aBOOiYHE TIONe MAOMYCKY 3 BEPXHBOIO Ta
HIKHBOIO 7y,7| TpaHUISIMU MOJS JOITYCKY.

Tpeba 3a3HaUUTH, 110 OXHOOIYHI IO MOITYCKIiB
HACIMpaBai ABOOIUHI — OJHA TPAHHUII 3aJaHAa Yy SBHOMY
Bunsami (11 3HAYeHHSA 3amUCyIOTh Yy BiAMOBIIHUX
HOPMATHUBHHX JOKYMEHTAX), iHIA Y HEABHOMY BHIVISII 3
¢iznunnx abo TeopernuHux npuyuH. Ha puc. 2 HaBe-
JIEHO CHTYyallifo, KOJHM 3Ha4eHHs mapamerpa Y XapakTe-
pHU3Ye BIACTUBOCTI 00’ €KTa Micis BUMIPIOBaHHS, IpeN-
CTaBJICHI HAHKPAIIOIO OILIHKOIO #y = Y Ta IOB' A3aHOI0 3

HEI0 CTaHJAPTHOK HEBU3HAYCHICTIO Uy = U. 3Ha4eHH: Y,
SIKi BIJIIIOBIJIAIOTH BUMOT'aM, JIeXKaTh B iHTepBaii 7 < Ty.
3amrTpuxoBaHa IUIONIMHA  BIiANOBiga€ HMOBIPHOCTI
TIPUIHATTS TOMUJIKOBOTO PIillIEeHHs PO HEBiMOBIIHICTS.

9(n!nm)

ﬂon;rcxosuﬁ inmepean

gy | [ S . S

Puc. 2. Ilone donycky 3 oounuunoio gepxuworo epanuyero Ty,

Fig. 2. Thetolerancefield with a single upper limit of T

WMoBipHICTh  BIINOBIAHOCTI 00’ €KTa HOpPMam
(TexHIYHMM BHMOTaM) 3aITHIIETHCS K
P = (2,

ne 2= (Ty-y)lu; @(z) = RGN
V2

Y nmoxymenti [5] BBOmMTBCS Tapamerp, SKHi
XapakTepu3ye SIKICTh BUMIPIOBAHHS BiJIHOCHO BHMOT IO
00'€KTa KOHTPOJIO, IO 3aJAETHCS 32 JIOIIOMOTOI0
nomycky. el mapameTp Ha3UBAETHCS NOKAZHUKOM GUMi-
PIOBATLHUX MOJICIUBOCHIEl | BABHAYAETHCS SIK

h-T T @
" 42U
ne U = 2Uy, — posiupeHa HeBU3HAUYEHICTh (HETEeBHICTD) 3
KOe(DIiIliEHTOM OXOIUTeHHS K = 2.

3 piBHOCTI BUIUTHBAE, IO Cm > 4, AKIIO Uy, < T/16.
Koeginient 4 BuOMparoTh 3a YMOBH BHKOPHUCTaHHS
IHTEpPBAITY OXOIUTCHHS [#]m—2Um, 7m +2Ur].

Ha ocHOBI 3HaueHHs MOKa3HHUKA BHMipIOBATBHUX
MOXIIUBOCTEH ¢y, MOXHa 3a 3aJaHuX TPaHUIb MOJs
nonycky (7, Ty) OOYMCITUTH amnpiopHy WMOBIpHICTH
BIIMOBITHOCTI 00’ €KTa 3aJlaHUM HopMaM. Po3risHeMo
BUNAJIOK 3 JBOCTOPOHHIM IIOJIEM JIOIYCKY, OCKiJIBbKH
MOKa3aHOo, IO OJHOCTOPOHHE TIOJIE JIOMYCKY € OKPEMHM
BHUIIaJIKOM JIBOCTOPOHHBOT'O.

Jly1ss HOpMaJIbHOTO 3aKOHY PO3MOALTY MOMIIUBHX
BIIXWJICHb PE3YyJIbTATIB BUMIPIOBAHHS #y BiJl BEIUYMHU

y, 10 BHMIPIOETBCSA, HMOBIPHICT  BIAIMOBITHOCTI
O00YHCITIOETRCS SIK
Yo od - Yo
P, =CDQ u y+_ (DQ L y+_ (2)
e U g e U g

Jlo BiAMOBiAHUX HalexaTh 00’ €kTH (MapamerpH),
3HAYEHHs BHMIPIOBAHOI BEJIMYMHHU SIKUX MICTHTBCS Y
nmoryckoBomy iHTepBami I = Ty — T,.. Beememo mis
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BEJIMYMHH, PO3MIIIEHOI Yy JOMYCKOBii 30Hi, BiTHOCHY
BEJIUYUHY

y=Y- T 3
y="=7 (€)

sika HaOyBa€ 3HAYCHHS
_10,ar0 y =T,
1 Lakwoy=T,

[Mincransroun Bupas (3) y Bupas (1), orpumaemo
3aJICKHICTh, KA 3B’ A3y€ HMOBIPHICTH BIAMOBITHOCTI Ta
MOKA3HUK BUMIPIOBAJIBHUX MOXKIMBOCTEH, 110 BPAXOBYE
BiJJHOCHE 3HAYEHHSI KOHTPOJIbOBAHOI BETNYNHU

P, = cI)[‘I'(-:m(l_ y) - CD(_ 4Cmy) =B (yi Cm) (4)
Ha puc. 3 HaBenmeHo miarpamy, o MOKasye, 3a
SKUX CIIiBBIJHOLIEHb Cyy Ta Y 3HAYEHHS HMOBIPHOCTI

BiJIMIOB1THOCTI p,, 3aJIMIIAETHCS CTAIUM 1 iopiBHIOE 95 %
ma0E YE1

KpuBa nominste obnacti BiamoBigHOCTI (3amirpu-
XOBaHi) Ta HeBiamoBigHOCTI (He3amTpuxoBasi). Sk
BUIUTUBAE 3 pUC. 3, 33 ¢y = 1 (Uy = T/4), 3nauenns, o
BIIMIOBIAIOTh HMOBIPHOCTI p, > 95 %, OyayTh TLTBKH
JUIA BIJHOCHMX KOHTPOJIBOBAHUX BEJIMYMH Y Jiama3oHi
045 £ Y £ 0,55. Jlng posmmpeHHs Jiana3oHy MOKIU-

BHX KOHTPOJHOBAHHUX 3HA4YCHb Tpeba 30LIbIIYBATH
3HAYCHHS Cm, HAUIPOCTIIIIE JOCATTH ILOTO, 3MCHIITMBIIN
HEBU3HAYCHICTh BUMIPIOBAHHS 1.

Cm = T/(4”m)
40 n

30 B

20 k

p.= 95 % 11 TOYOK Ha KPHUBIiit

—_

N e TS

P> 95 % i1t TOUOK B 11iid 00aacti

Pe< 95 % Ui TOYOK B 3AIITPU XOBaHIi
obuiacri

w

()

1 R | S M B
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8
y=(n,~1)/T

Puc. 3. [liaepama, wjo noxasye, 3a siKux cniggionowens ¢y,
ma y 3HAUeHHsl UMOBIPHOCTI 8IONOBIOHOCMI Dy 3ANUUACIIBCSL

cmanum i dopisuioe 95 %
Fig. 3. A diagram showing the relationship between ¢ and y

for in which probability of conformity p, is constant and equal
t0 95 %

2. CyTHicTh aganTUBHOr0 MeToay. Sk rmokasaina
MPAaKTHKa, HE y BCIX BHIAJKaX MOXXHA JIOCATTH Ha-
BEJCHUX CIIBBiTHOIICHh. Ha MaJoOmOTYXKHHX IIiJI-

MIPUEMCTBAX, HAIPUKIAJ, KOHIUTEPChKUX (adpHkax,
aCOPTUMEHT MPOAYKIIIi MOXKEe 3MIHIOBATHCS JBa 1 OljIbIe
pa3iB 3a no0y. KommoHeHTHM — CKJIamoBi NpOAYKIi
MOXYTh 3aJMIIATACS HE3MIHHMMH, ajle JIOIMYyCKOBI
IHTEpBaJli Ha HUX 3MIHIOIOThCS. OCKUTBKH 3aco0u
BHMIPIOBAaHHS Ha TEXHOJIOTIYHIHN JIiHIT BUKOPUCTOBYIOTh
Ti caMi, TO ¥ IHCTpyMEHTaJbHa CKJIaJOBa HEBH3HaYe-
HOCTI BUMIpPIOBaHHS TEX 3aJIMINAEThCA Ti€to camoro. Lle
MIPU3BOJUTH 0 3MIHHU Cpy, IO CBOEIO YEPrOI0 BIUTUBAE HA
WMOBIPHICTh  BIAMOBIAHOCTI Ta 3 pEIITOKD, Ha
BIPOTiHICTh NPUHHATTS NPABWIBHOTO DIllICHHS 3a
pe3ylbTaTaMi KOHTPOJIIO.

Jlns yHWKHEHHs BHIICHaBENECHHX HENOJIKIB Ta
O0OMEXeHb IPOMOHYEMO AaJalTUBHUN  ITOCHIJOBHHNA
METOJ MPUHAHSTTS PillleHHs TPO BiAMOBIAHICTH (MeTOX
aJIalITUBHUX KOHTPOJIBHHUX TPAHHUIIB).

Ha mnowarky mpoueaypu HpHHAHSITTS pileHHS,
YpaxoBYIOUH peabHE CIIBBIAHOIICHHS JOBXUHH JOMYC-
KOBOTO 1IHTEpBaJly Ta HEBU3HAYCHOCTI BHMIipIOBaHHS
(puc. 3), BU3HAYAIOTH BUXiMHI BiJHOCHI KOHTPOJBHI
TpaHuIli y, Ta le’ sIKI BiJIIIOBITAIOTh HMOBIPHOCTI
MIPUIHATTS PillIeHHS PO BiJNOBiIHICTH p, = 95 %.

Ha mincrasi Bupasy (3) 3HaXomsITh BiAHOCHI
3HAYEHHS IIUX KOHTPOJIbHUX I'PAHUIIb.

i _A1|_'T|_-~ _A-TL

Y = T "Yiu = T’
3 ypaxyBaHHSM SIKHX BU3HAYarOTh KOHTPOJbHI TPAaHUIII
JUTsl IEPBUHHOTO KOHTPOJIBHOTO BUMIPIOBAHHS:

A‘iL = ylL +TL ’ (5)
A&U = le +TL . (6)
3 UMW KOHTPOJBbHUMH I'PaHUIYHUMHA 3HAYCHHAMU

TIOPIBHIOIOTH NEPBUHHUI PE3yNbTaT BUMIPIOBAHHS #1m.
SIkmio BiH y Mexax
A <mm<Aw, (7

TO 3 WMOBIipHicTIO p, > 95 % mpuiiMaroTh pileHHs PO
BIJIMOBiIHICTh 00’ €kTa (Mapamerpa) 3aJaHUM HOpPMaM i
Ha bOMY TIPOLeTypa KOHTPOJIIO 3aKiHUYEThCS.

SIkiio HepiBHICTH (7) HE BUKOHYETHCS, TO MEPEX0-
ISTH 10 TPOLENypPH aJalTUBHOTO BU3HAYEHHS KOHT-
POJNIBHUX TPaHUIb 1 TOPIBHSHHS 3 HUMH OOYHCIIEHOTO
CepeHhOr0 3HAYEHHS OTPUMAHUX pE3YJbTaTIB BOX
MapayielbHAX CIOCTEPEKEHb

7, = Mim  Mom
2 = )
2
3HaueHHST K Bi):[HOCHI/IX KOHTPOJIbHUX TI'paHUIb

3HAXOMATH 3 TOrO camoro rpadika (puc. 3) st

Cm — T/4Uml,

He Upg = Un/+/2.
AGCOJIOTHI 3HAYEHHS HACTYIHUX KOHTPOJBHUX
rpaHuns Ay Ta Ayy 0OUYHCITIOTH 3a BUpasamu (5) Ta
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(6), BUXiTHMMH BeNMYMHAMH Y SKUX € §, Ta Y, , L0

3HaxXomATh 3 rpadika (puc. 3) mwig ¢yy. 3HOBY mepeBi-
PSIOTH BUKOHAHHSI HEpPIBHOCTi, ane 3 IHIIMMHU KOHT-
POJNIEHUMU TPaHULIIMH
AZL £ ﬁZ £ AZU.

3a yMOBH ii BUKOHAHHS NPUHMAIOTh PilIEHHS PO
BIIIOBIAHICTD.

Y IpOTWIEKHOMY BHIIAJKY 3/IMCHIOIOTH TpPETE
BUMIPIOBaHHS 1 Cepe/HE 3HA4YEeHHS TPHOX BHUMIipIOBaHb

)731'[Op1BHIOIOTI> 3 HOBUMHU PpO3paxOBaHUMH T'paHUIAMU

Ag. Ta AgyiT. o

KiIbKiCTh 10MATKOBUX BUMIPIOBAaHb I KOKHOTO
KOHTPOJIOBAHOTO 00 €KTa 3aJIeKUTh BiJ WMOBIPHOCTI
MOTparvIsiHHEA i+1 cepelHbOro 3HAYEHHS MK KOHTpPOJIb-
HUMH TPAHHUIIMH IHOrO IHTEpBAy 3a yMOBH, IO Ha
MONIEPEHBOMY €Talli CEPeTHE 3HAUCHHS MICTHIOCS MK
KOHTPOJIbHUMH TPAHUIIMHU i-TO KOHTPOJIBHOrO iHTEPBAIY,
ajie HMOBIPHICTH BiITOBITHOCTI Oyia MeHioro 3a 0,95.

KinbkicTh 00’ €KTIiB, VI SKHUX IICJIA TEPBHHHOTO
BUMIpIOBaHHS Oyle NPUHHATO pillleHHS PO BiANOBIM-
HICTh, BH3HAYA€ThCS IUIONMICIO IMiJl KPUBOI PO3MOILTY
MOXJIMBUX 3HAYEHb KOHTPOJIHOBAHOI BEIUYMHU MIXK
3HaueHHaMu Ay TaAqy. .

ﬁMOBipHiCTL 3aKIHYCHHS MPOICTYPH OLliHFOBAHHS
BIJIIIOBIAHOCTI 3aJ1€KUTh HE TUIBKH Bijl CIIBBIJIHOILIEHHS
MiX cm =T/4Up, a 1 Big CKB TexHomOri1 BUpOGHHUIITBA.

VY Takwii crioci0, Ha BiAMIHY BiJ BiIOMUX METOJIB,
OIIIHIOIOTh BIMOBIAHICTE KOXXHOT'O 3 KOHTPOJIEOBAHHX
00’ exTiB. KiJIbKICTb MOCIIOBHUX €TaliB BU3HAYAIOTH 3a
JIOIIYCTUMOIO «3QJIUIIKOBOIO» HMOBIPHICTIO MPUAHSATTS
MIOMHJIKOBOTO PillIeHHs MPO BiqOBiAHICTE 00’ e€kTa. Lls
WMOBIPHICTh ~ 3QJIGKHTh  Bil TapaMeTPiB  3aKOHY
PO3TONITY KOHTPOJIbOBAHOI BEIMIHHU.

3. AJIropuT™ peaJiizanii mponoHOBaHOI0 MeTO-
ay. Y 3araJbHOMY BHITIQJKY QJITOPUTM, 3a SIKHM peajli-
3YETHCSA METOJI, MOYKHA MOJIATH TaK:

1. Ha ocHoBI 31 3HaYeHHS Uy, SKE 3aJEKUTH Bif
METPOJIOTIYHUX XapaKTEPUCTUK 3aC00IB BHUMIPIOBAHH,
0 BUKOPUCTOBYIOTh y KOHTPOJBHHX BHMipIOBaHHSIX,
00YHCITIOIOTH BUXiIHE 3HAYEHHS Cry = 1/4Un,

2. BCTaHOBIIOIOTL Ha OCHOBI  3aJE€KHOCTI,
HaBeJeHOi Ha puc. 3, TEpPBUHHI BIJHOCHI 3HAYEHHS
KOHTPOJILHHUX IPaHHIb Y, Ta Y, .

3. Ha miacragi Bupasis (5) Ta (6) 3Haxoa4th a6-
COJIFOTHI 3HAYECHHSI IEPBUHHUX KOHTPOJIBHHUX TPAHHUIIb.

4. TlopiBHIOIOTh PE3YJbTAT BUMIPIOBAHHS #1m 3
a0COJIOTHUMM 3HAYEHHSMH TIEPBHHHHUX KOHTPOJIBHUX
TpaHHUIIb.

3a yMOBHM BHKOHaHHsS HepiBHOCTI (7) 00'exT, 3
WMOBIpHICTIO He MeHire Hik 95 %, BHU3HAIOTH Bijd-
OB HUM.

3a yMOBM HEBHKOHAaHHS HepiBHOCTI (7) mepe-
XOMATH /10 TOCTIIOBHOI HPOLENypH 3MEHIICHHS! HEBH3-

HAYCHOCTI BUMIPIOBAHHS Ta 3HAXOMMKEHHS MOAATKOBHX
KOHTPOIIbHUX TPAHHUIIb.

5. 3uaxomate Ha (i+1)-my etami
3HAYCHHS 5K

cepeaHe

T N s ®)
i+1 i+1

6. IlopiBHIOIOTH cepenHill pe3yabTaT 3 KOHT-
POIBHUMHM TPAaHULAMU Aj+1) Ta Ajr1yu , SHAKIEHUIMH 32

LJlm(i+l) = um/\/iTl-

Sxmo Ha N-My erami HAMOBIpHICTH NPHUUAHSTTS
pilleHHS TpPO BIJNOBIAHICTE Yy MeXKaxX TIpPaHUYHUX
3HaueHb 1| Ta Ty 3anmmaeThcs MeHmom 3a 95 %, To
MPUIMalOTh PillIeHHS PO HEBIAMOBIAHICTE 00’ €KTa.

PesynbTaTu if 00roBopeHHs

3acTocyBaHHS aIaliTUBHUX aJITOPUTMIB Ha OCHOBI
MOCITIIOBHOTO aHANi3y, OCHOBHOIO IIEPEBArol0 SKUX €
3MEHIIEHHS KiJIBKOCTI JIONAaTKOBUX KOHTPOJIBHO-BHMi-
pIOBaJIbHUX oOllepaliid, 3abe3mnedye 3ajaHy BipOTiJHICTH
KoHTpomto. [l peanmizamii anropuTMy HEOOXiJHO ITO-
CITIIJIOBHO, 3QJIEKHO BiJl pe3ylbTary Ha IOTOYHOMY €Talli,
BBOJIMTH JIO/IATKOBI JOITYCKOBI iIHTEPBAJIH, JOBXKHHA KX
BU3HAYA€ThCS IapaMeTpaMd 3aKOHY PpO3MNOITYy BH-
MaJIKOBUX BEJIUYWH, IO CYNPOBOMXKYIOTh BHMIipPIOBAHHS
KOHTPOJIbOBaHUX MapaMeTpiB, MIOAO SKUX BigOyBaeThCs
3iCTaBIICHHSl PE3YIbTaTy BHMIPIOBAaHHS Mapamerpa
00'exra 1 mpuiMaeTbCs PIlIEHHS NPO 3aKiHYeHHs abo
MIPOZOBKEHHS MPOLEAYPH KOHTPONIO. SIKIIo pe3ymsrar
BUMIpPIOBaHHS ~KOHTPOJBOBAHOTO  Iapamerpa  IMicis
MIPOBEACHHS IIOTOYHOTO €TaIy JIOCHTiDKEHb HE MOTPAITHB
y 30HY JONATKOBHX TPaHHUIlb, HEBU3HAUCHICTH ICHYE 1
NpUIMalOTh DPIlIeHHS MIOAO IPOBEIEHHS JOAATKOBUX
JIOCITIJDKEHb [IHOIO 00’ €KTa Ta 3iCTaBIICHHS PE3YNIBTaTiB
Ha KOKHOMY HACTYITHOMY eTali 3 <HOBUMH» TIpa-
HUYHMMHU 3HAUEHHSIMH JOJATKOBHX TpaHuIlb. SIKIIO X
pe3y/IbTaT BHUMIPIOBaHHS MICTUTBCS y MeXKax Jofar-
KOBHX TpaHUIlb, NPUHAMAIOTh BIAMOBIAHE BIPOTiTHE
pilIEHHS 3TiAHO 3 PO3pPOONIEHHMHU aAaNTUBHUMHU ajro-
pUTMaMH 1 KOHTPOJIb 00’ €KTa 3aKiHIYETHCS.

[MpakTyHEe BUKOPHCTAHHS aITOPUTMY II0KA3allo,
oo ITSTh JOJATKOBHX €TalliB JOCHIPKEHb Jal0Th
MOXJIMBICTh 3MEHIIMTH HMOBIPHICTH TOMHJIKOBUX pi-
LIeHb SK MIiHIMYM YTpHu4i, 30iIblIeHHS O0OCSTY
KOHTPOJIbHO-BUMIPIOBAJIbHUX OIEpalliii He NepeBHIILYE
60 %. [ns AOCATHEHHS TOrO CaMoro pe3ylbTary 3a
TPAJMIIIAHOI MPOILEAYPOI TOBOMUTHCS 301TBIIUTH
00CAT KOHTPOJIBLHUX MPOIEAYp He MeHIre Hixk Ha 95 %.

Bucnoeku

HaBenenuit Bume MeTon Jgae 3MOry He
3MIHCHIOBATH TPOIETYPY KOHTPOIO Y IMOBHOMY 00Cs3i
JUTSL BCIX MOXKITUBHX 3HAY€Hb KOHTPOJIHOBAHOI BETMYNHH,
OCKIJIBKH TIOKPOKOBO BU3HAYAETHCSI MOMEHT TIEPBHHHOTO
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MOTPAIUISIHHSA KOHTPOIBOBAHOI BEJIMYUHH Y IMOCIITOBHO
OOYMCIICHUI KOHTPONBOBAHWN IHTEPBAjJ, IO MOXKE
CUTHAJTI3yBaTH MPO MPUITMHEHHS TONAIBIIO POICTYPH
KOHTpOJoBaHHs. OCKUTBKU 11 KOKHOTO 00 €KTa KOHT-
POJIIOBaHHS I1HAMBIMyaJIbHO MOXKHA OIIHUTH HEBU3HA-
YeHiCTh, TO HE MOTPIOHO 3MiHIOBaTH mpuiaad (Ta ix
XapaKkTeprcTUKK). Taka mporeaypa KOHTPONIOBAHHS He
00TsDKEHOA ITiIBUIICHHSIM BapTOCTI KOHTPOJIO, a HEBH3-
Ha4yeHICTh  BiZpa3dy OB S3YIOTb 3  HWMOBIPHICTIO
BIAMOBiTHOCTI 00’ €kTa. TOMy 3 OMHOYACHUM IIiIBHIIICH-
HSM WMOBIPHOCTI TPUHHATTSA NPAaBUIBHOTO DillIeHHS,
MOPIBHAHO 3 BIJOMHUMH METONAMH, HEICTOTHO 3MCH-
IIYETbCS TPOAYKTHBHICTH Ta HECYTTEBO 3pPOCTAE
co01BapTICTh NPOAYKIIIi.

Konduaikr inTepecis

He icHye Oynp-sikoro ¢inancoBoro abo iHIIOro
MOYKJIUBOTO KOH(JIIKTY CTOCOBHO POOOTH.
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