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AHoranisi. 31i}iCHEHO aHaji3 Ta KUIbKICHE OLIHIOBAHHS BIUIMBY BUIIAJIKOBHX BIIIXIICHb y pe3y/ibTrarax BHUMIPIOBaHb Ha
PO3LIMPEHY HENEBHICTb EKCTPEMAaJIbHUX CIOCTEPEXEHb, SIKi € KPUTHYHUMH IIiJl 4ac KOHTPOIIO SKOCTI 0araTbOX Ppi3HOBHIB
NPOAYKLii. 3HalNCHO 3HAUCHHSI KOe(illi€HTIB JOBIpYMX IPAHHMIb CKCTPEMAIbHOro (MiHIMAIBHOIO) CIIOCTEPEKEHHS, 3aJICKHO Bif
KOMOIHALiH Pi3HUX PO3IOALIIB 3HaUEHb TEXHOJIOTTYHOr0 PO3KUITY TOCIIDKYBaHOroO Iapamerpa (BiJl 3pa3ka 10 3pa3Ka) Ta BHUIIaIKOBUX
BIUIMBIB, OB SI3aHUX i3 CAMUM BUMIPIOBaHHSM 1MX napamerpis. [TonaHo pe3ynsTaTu JociiuKeHb Ul N = 5 KUIBKOCTI CHOCTEPEKEeHb
1 TakuX KOMOIHaLiil PO3MOAUIB CIIOCTEPEKEHb 1 BUITAJIKOBHX BIIXWICHb. HOPMaJbHUH-PIBHOMIPHHH, PiBHOMIPHHI-piIBHOMIPHUH,
PiBHOMIpHUI-HOPMAJIBHUI 3a PI3HOTO CIIIBBIAHOIICHHS IXHIX CTAaHIAPTHUX BIIXMWICHb CKJIaJOBUX. Ha mizncraBi aHani3y onepixaHux
pe3yibTatiB 3po0JIeHO BUCHOBKHY, 1110 Y pa3i Hecradi iH(opMallil npo po3noAisl BUIIAIKOBHUX BIUIMBIB KOeDIli€HTH Ul 00UUCICHHS
PO3LIMPEHOI HEHEBHOCTI 3 JOCTATHBOIO VISl NPAKTHKK TOYHICTIO (HEKiTbKa BIICOTKIB) MOXKHA B3STU TAaKUMH, SIK JUIS HOPMAJIBHOIO
posnozity. Pe3ynbrati OCHiDKeHb MOXKHA BUKOPHCTOBYBATH Ul OMNPAIIFOBAHHS PE3YNbTATiB BHMIPIOBAHb IIifl 4ac KOHTPOIIIO
IapaMeTpiB sIKOCTI NPOJYKLi Ta BUPOOIB y MPOMHUCIIOBOCTI, CIIIbCBKOMY I'OCIIOZAPCTBI Ta MEMLIUHI.

Kurouosi cjioBa: BUMIpIOBaHHs, €KCTPEMalbHI CIIOCTEPEKEHHS, HENEBHICTD PE3y/bTaTy, BUNAIKOBI BiIXHIEHHS, METOJ
Monre-Kapio.

Annotation. In connection with the set requirements for processing measurement results the attention is considered to
analysis of instrumental component of result’s uncertainty. While production control in industry, the mentioned component for
concrete measuring instrument with the concrete measurement results has to be determined and analyzed. Important is the question
of random impacts effect on to uncertainty of extreme (minimum or maximum) observations. Since in the practice of the test
products qualifying there exist the cases when the result of such measurement is an extreme value: the minimal value Xy, that is
thefirst one Xmin = %; from ordered observations or the maximal X, that isthelast one Xna = X, from ordered observations.

As this question seems to be contemporary, the article is devoted to research of random deviations influence on the
uncertainty of extreme observations measurement results. Random deviations in measuring instrument indications are caused by
different ingde and outside effects. Their avoidance isimpossible. To provide the reliable result of the experiment, it isimportant
to take into account the impact of these random deviationsin evaluating the uncertainty of processing the measurement results.

We egtimate here the value of coefficients of the confidence limits of the extreme (minimum) observation and the vaues of
reldive errors of the approximate values of the expansion coefficient, depending on theratio of the standard deviaions o, / o, rd aed with
two components: (i) ingrumenta one (o7 ) and (ii) dispersion of the parameter of testing samples (o), for the number of observations
n =5 and three combinations of the distributions of both components. Research is fulfilled for: (i) the normal distribution of the parameter
of testing samples and the uniform distribution of the instrumenta component (ii) the uniform distribution of the parameter of testing
samples and uniform distribution of the insrumental component and (iii) the uniform distribution of the parameter of testing samples and
norma digtribution of the instrumental component. With the aim of quality comparison the change in the digtribution shape, the
histograms of the normaized relative deviation z,, and minimal observation y; are built. If we measure x; the value of i tested sample
parameter, the random impacts Ar; cause the changes of the considered observations y;, = %+Ar;. Then standard deviation of registered
observation becomes bigger than the standard deviation o, of parameter x. In every measurement these changes are random, and their
impact can be described by convolution of the distribution p(X) of the tested parameter values and the random effects distribution p,(Dr).
If the digtribution of observations and random effects is normal, the its dendty pl(z) and other parameters incduding the expansion
coeffident are immutable and remain such as for normal distribution. If the distribution differs from the normal, the resultant distribution
isnormalized in the next way; due to this the expansion coefficient even less differs from to the expansion coefficient cal culated according
to the digtribution of the observations themselves. 1.e., for the number of observations n < 10 the expang on coefficient does not exceed a
few percent. Dependences of the expansion coefficients on the random deviation impacts of measuring instruments results a different
digtributions are investigated by Monte Carlo method. The researches confirm the gpproximeation obtained in the theoretical analysis of the
random influences in measuring results.

Therefore, in calculation of the expanded uncertainty of extreme observation when digtributions of both components in
measurements are known, the random impacts can be taken into account directly. In case of shortage of information on distribution
of random affects, the coefficients for the calculating the expanded uncertainty with sufficient accuracy (for practice equa to the
few percent) are accepted such as for norma distribution.

K ey words. measurement, extreme observations, uncertainty of result, random deviations, Monte Carlo method.
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Beryn

VY GaraThox rainy3sx BUPOOHHITBA Ba)XJIMBO JO-
TPUMYBAaTHCh KOHTPOJIIO SIKOCTI BHUTOTOBJIEHHS BUPOOIB
yn mpoxnykuii. KoHTpomb 3AiHCHIOETBCS 3rimHO 3
BUMOTaMH HopMaTuBHOi mokymenramii (HJI), Bcra-
HOBJIGHUMH 3aKOHOJABCTBOM KpaiHH, SIKi BPaxOBYIOTh
cnemm(iky MPOAyKIii. 3arajoM KOHTPOJb SKOCTI
BHPOOY MpOAyKIIii nmepeadayvae:

1. Bubipky mesHoro obcsiry (puc. 1), sixa 3a3Bu-
Yail CKJIQJIAETHCS 3 JIEKUIBKOX CIOCTEPEXeHb, 0COOINBO
3a PYHHIBHOI'O KOHTPOIIIO, JI¢ N — KUIBKICTh JOCIIIHUX
3paskiB, 10 € 0OMexkeHoI0, Tomy N = 4, 5, ..., 10.

2. BuMiproBaHHs NMOTpIOHOrO mapamMerpa Jocii-

3. IopiusanHs (puC. 2) BiAMOBIIHOrO 3HAYCHHS
BUMIPSHOTO MapaMeTpa i3 BCTAHOBJIEHHM JOMYCTUMHM
3Ha4YeHHAM, BKazaHuM y HJI.

Jnst  meBHoi kateropii  BHpoOOiB, y pasi
JIOCHIJDKEHHST JIEKIIBKOX IMPOo0 3pa3KiB YU EJIEMEHTIB
00’ €KTa, pe3yabTaTOM KOHTPOJILHOTO BUMIPIOBaHHS MO-
KyTb OyTH ekcTpeMmaibHi 3HaueHHs (puc.l) — MmiHi-
MAaJIBHE Xmin = X; Y4 MAKCHUMAJIBHE Xma = Xn 3HAYEHHS 3
BIIOPSJIKOBAHOI BHOIPKH 3 JEKIIBKOX CIIOCTEPEKEHb
[1-5]. Ockinpku ekCcTpeMalibHi 3HAYCHHS € eIeMEHTAMHU
BUIAaIKOBOI BHOIpKH, pE3YyJbTaTH BHMIPIOBAHb SKHX
MICTATh HENEBHOCTi, TO Ui OTPUMAaHHS KOPEKTHOTO
pe3yabTaTy KOHTPOIIO IMiJl Yac MOPIBHSIHHSA HEOOXiTHO
BpaxoBYBaTH HEMIEBHOCTI EKCTPEMaJIbHUX CIIOCTEPEKEHb
X1 uH %, (puc. 3).

HOro o0’ €xTa.
Xmin = X1+

22.26

s

254 2263 2280 2299

3HaYeHHSA
CIIOCTEPEIKCHb

+ Xmax = Xn

Puc. 1. Ilpuxnao enopsaokosanoi ubipKu 3 0eKiibKOX CHOCMEPedNcetb

Fig. 1. Exanple of ordered (sorted) sample of several observations

X,'lou,min Xmin

Xmax X;lou,max

E e

+H’LY Smaserst

CIIOCTCPEIKCHB

Puc. 2. lopienanns sumipsanux napamempis 3 00Ny CIMUMUMu 3Ha4eHHAMU

Fig. 2. Comparison measured observations with allowable values

Xmin = X1

o IR S,

3HaueHHs

K%x
\ oMM criocTepeKeHb
Xp t+ Up,high(xn)

max:Xn

Puc. 3. Ilopisusanns excmpemanbHux cnocmepedicelb 3 O0NYCMUMUMU 3HAYEHHAMU

Fig. 3. Comparison extreme observations with allowabl e values

Hampukinan, KOHTpOJIOIOYM MEXaHiYHI Imapa-
MeTpH BHUPOOIB, MOTPIOHO MOPIBHIOBATH MiHIMaJbHE
3HAYCHHS 3 JOMycTHMUM [6-8], a mia Yac KOHTpOIO
SIKOCTI MPOJYKTIB XapuyBaHHS YM MEIUYHHX IIPEnapaTiB
MaKCHMaJlbHE 3HAUYEHHS TIOPiBHIOIOTH 13 IOYCTUMUM.

BakmBHM acneKkToM ONpalloBaHHS pe3yJbTaTiB
BUMIpIOBaHb € BPaxXyBaHHs IHCTPYMEHTAIILHOI CKJIaI0BOT
HETMEBHOCTI Ugp(Xy) 9¥ Ugp(Xn). 3a3BHuall BHUMAAKOBI Ta
cucreMatuyHi BiaxwieHHs [9] y pe3yabratax BHMipro-
BaHb I0-Pi3HOMY BIUIMBAIOTh Ha HEINEBHICTh EKCTpe-
MaJIbHUX CHOCTEpeXeHb. Y Oyap-sKii Tamysi mij 4ac
KOHTPOJIIO BUTOTOBJIEHHS BUPOOIB 4M MPOIYKIIT CKia-
JIOBA 1HCTPYMEHTAJILHOI HEMEBHOCTI JUII KOHKPETHHX
3aco0iB BuMiproBanbHOi TexHiku (3BT) i pesynbrartiB
BUMIpIOBaHb MMOBUHHA OyTH BH3HaueHa. ToMy akTyaib-
HUM 3aBJIaHHSIM € aHaJli3 i BUIAJIKOBUX, i CHCTEMaTHY-

HUX BIAXWIEHb Ha  HENEBHICTh  EKCTPEMaJIbHUX
CIOCTEPEeXEHb ITiJ] Yac eKCIIePUMEHTAIBHUX JIOCIIPKEHb
3 KOHTPOJIIO SIKOCTi TIPOAYKIIII.

HenoJgiku

Bigomi MeTomuKHM ONpamoBaHHS pe3YJIbTaTiB
BHMIpIOBaHHS, OCHOBaHI Ha BH3HAYCHHI YM OOYHUCIICHHI
CEPeHbOTO 3HAUCHHA 1 WOr0 PO3KUIY, HEMOXIJIUBO
0e3rmocepeIHbO 3aCTOCOBYBATH TSl OI[IHFOBAHHS HETICB-
HOCTI €KCTPEMAaJIbHUX 3HAYCHb.

Merta poboTu

Metoro pobOTH € IOCTIIKCHHS 1 KUIbKICHE
OIIIHIOBAHHS BIUIMBY BUIAJKOBUX BiJIXMJICHb Ha HEICB-
HICTh €KCTPEMaIbHUX CIIOCTEPCIKCHb.
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TeopeTnuHe K0CTIIKEHHST BUTIATKOBHX
BILIMBIB

AHaJTi3yl0uMd BIUIMB BUIAJKOBUX BimxwieHb Dr,
MIPUITYCKAEMO, IO BiH CHOPUYMHSAE PIi3HI HEBiIOMI
3MimieHHs Drj y BCiX CIOCTEpeXEHHSX JOCHTiHKYBaHOL
BUOIpKH, TOOTO!

¥i =% +Dr. )

Omke, 3MIHIOETHCS MIHIMAJIBHE Y; YU MAaKCH-

MaJbHe Y, 3HaUCHHS, CepeIHE 3HAUYCHHS Y , CTAaHIapTHE

Bi):[XI/IJ'IEHHH Sy CIIOCTEPEIKCHbD.
y1:X1+Dr1! yn :Xn+Drn!

y=X+Dr, s, =sf+s7, @)

2 .
Je S ¢ — AUCIIEPC1 BUIIAAKOBOI'O BIUIUBY.

3MIHIOETBCS 1 BIAXWIEHHS MiHIMAJIBHOTO YH
MaKCHMAaJBHOTO  CIIOCTEPEXKEHHS  Bi  CEpPeIHBOrO
3HAYCHHS, HOPMOBaHE IO CTaHJAPTHOTO BiIXHICHHS,
BiJITIOBITHO 1O BUPa3iB:
4, = (yl' y)/sy Y7y,
Zoy = (0= I8y Zux 3
[NpuitMaeMO TYCTHHH PO3MOMAITIB CAMHX BHIMAJI-
KOBHX  CIIOCTEPEXKEHb Ta  BHUMAJKOBUX  BIUIUBIB
HE3aJIeKHIMH, TOMY TYCTHHA DPO3HOIITY cyMH Py(Y)
JIBOX HE3aJICKHUX BHUIAJKOBUX BENHUYUH (TOCIIIKY-
BaHHUX CIOCTEPESKEHb Ta BUMAnKoBUX BIUHBIB (1)) €
3TOPTKOI0 PO3TIOMALTY CIOCTEPEXKEHD Py(X) Ta po3mominy
Bumnaakosoro BmuBy Pr(Dr) [1]:

Py (¥) = p(x)A (D)= ¢ypr (O )xpy(y - D) =Dy (4)

BUKOpPHCTOBYIOYM METOAMKY, SKa JETaabHO
onucana y mpanx [1-5], Ta posmoxin cymu py(y) (4),
MOXeMO 3HalTu posmnoxin pl(z,) uu pn(z,,) HOpMO-
BAaHOTO JI0 CTAHIAPTHOTO BiIXWJICHHS S, CHOCTEPEKEHb
BUIAJKOBOTO BiIXHICHHS Z; , U Z, (3) eKCTpeMabHOTO
CIOCTEPE)KEHHS  BiJl  CEPEAHBOrO  3HAYEHHS Y.
KoeilieHT po3MmUperHs Z; 1 jow(N, P) 94 Zn1righ(N, P) A1st
3aaHol KUJIBKOCTI CIIOCTEPEKEHb N Ta PIBHA JIOBIpH p
MO)KHA OOYHMCIIUTH, O3B S3aBIIM HENiIHIWHE pPIBHIHHS
s pymrkii posmoainy F1(z) uu Fn(z,) [1]:

3100 (NP)
C\,Jl(zl)dzl = Fl(zlllow(n* p)) =1-p,

4(ba)

® KUTBKICTD CIIOCTEPEIKEHD ... evvueueevntetneanenanenannnns
® PO3MOMLI CIOCTEPEIKEHD Py(X) «vvvvvnerivnirninineiieeenannnn

MaTéMaTu4HE CHOZ[iBaHHﬂ

CTAHAAPTHE BIIXHICHHS .. ... veveseransaeenneenenninenneeens
* PO3MOAILT BUNAIKOBOrO BILTUBY Pr(Dr) «oovvvvvninennnen
MATEMATHYHE CIIOMIBAHHSL. .. «vvevvvueteveneenieennneneeennes
CTAHAAPTHE BIIXHICHHS .. ... vevetenensveeeneenenninenneeens

* piBeHB JIOBIpH VISl OJHOCTOPOHHBOI JOBIpYOi TpaHUII

* BIIHOIIECHHS CTAHIAPTHUX BIIXHIICHDB ... e vnvneernnneannn

Zn1,high (n, P)
(‘j)n(zn)dzn = Fn(zn,lhigh (n, p)):l- p. (9
Zn(b,3)

Y npakTdIli BHMIPIOBaHb OOYHCIHMTH TYCTHHY
posnoginy pl(z,) un pn(z,,) HepiIKo aHATITHYHO HEMOX-
JUBO a00 JyXe CKIamHO. Y TAaKUX BHIIAIKAX JOILIEHO
3actocyBati wmeron Monte-Kapmo [10] i po3B’siBok
HEIiHIHHOro piBHAHHS (5) OTPUMATH YHCIIOBUM CITOCOOOM.

3amaya CIPOIIYETHCS, SKIIO PO3MOMIT BHUIIAIKO-
Bux BmimBiB Pr(Dr) € HOpMambHUM 1 TOAI PO3MOMLN
CIIOCTEPEKEHD Py(X) TAKOXK € HOPMAJbHUM. Y TaKOMY
pasi posnomin Py (y) cymu (4) 3aHIIA€ThCS HOPMATbHUM
3i craHmapTHUM BinxwieHHAM S, (2). Tomy 3HaueHHS
koedimienta posumpents (5) He 3MiHOEThC. Po3mm-
pEHY HEMEBHICTh EKCTPEMAbHUX CIIOCTEPE)KEHb 3Haii-
neMo 3a BupasoM [1, 2] (BUKOPHCTOBY€EThCS CTaHIAPTHE
BiJIXUIIEHHS S;, OOYMCIEHE Ha IiJCTaBi ONPAIFOBAHHS
3apPEECTPOBAHUX CIIOCTEPEIKEHD):

U pion(1) = Kijon(N P) 2 (X)),

u p,high(xn) = kl,high(nv p) U.(X,), (6)
ae  Kyow(n, p),  abo  Kynigo(n, p) — koediuientn
posuupenns [1, 2], ski He 3anexarh BiJ MapaMeTpiB
CaMHUX CIOCTEPESIKEHB, a 3aJIeKATh TUIBKH BiJl KIJIBKOCTI
Ta TYCTHHH PO3MOINY TeHEPaTbHOI CYKYMHOCTI; Uc(Xy),
a00 Uc(X,) — cymMapHa CTaHAapTHA HEIEBHICTb EKCTpe-
MaJIBHOTO criocTepekeHHs [1, 2].

SIKIIO  pO3MOJIT CIIOCTEPEXKEHb Py(X) HOpMab-
HUH, a pO3MOALT BHMAagKoBUX BIUTHBIB Pr(Dr) piBHO-
MipHHiT 200 HaBnaky, ToAi po3noain Py (y) cymu (4) crae
TUTOCKOHOPMAJIbHUM  PO3IO/IJIOM, BIACTHBOCTI SIKOTO
JIeTanbHO MPOaHai3zoBaHo y mpaisix [1, 2, 11].

JocaizkeHHsA BUNIAJIKOBUX BILIMBIB
meroaom MonTte-KapJio

AHayi3 BIUIMBY BHUIAJIKOBHX BIIXIIEHb Ha He-
MEBHICTh EKCTPEeMalbHOrO (MiHIMATBHOTO) 3HAYCHHS BH-
KOHaHO 3a Joromorowo Meroxy Momnre-Kapmo. Jlocmia-
JKEHHSI BMKOHAHO /I MIHIMAIBHUX CIIOCTEPEXEHb, OC-
KUIBKM 32 CHMETPUYHHMX PO3IONUTB CIOCTEPEKEHb PO3-
IIMpEHI HENEBHOCTI MIHIMAJIBHOIO Ta MAaKCUMAJIBHOTO
croctepesxeHHst onHAKOBI Upjon(X1) = Uppigh(Xn) 3 ypaxyBan-
HSIM TIPOTHIICKHOrO 3Haka [1]. V mporpaMHOMY cepeoBHIiI
MathCad w1t po3momiiiB CrOCTepeKeHb Ta BHITAIKOBHX
BIUIMBIB ITi]] 9aC BUMipIOBaHb 3a/]aHO TaKi XapaKTEePHUCTHKH.

......... p =0,90; 0,925; 0,95; 0,975; 0,99;

......... s./s, :1/1;1/\/5;]/3;1/3\/5;]/10.
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Hopmanvruil po3NoAii CIOCTEPEKEHb 1 Pi6HOMIpHUT PO3TIOLT BUMAAKOBOI CKIIAIOBOT
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Puc. 4. T'icmoepamu 610n0CH020 6i0XUNEHHA Zy ) MA MIHIMATLHO20 CHOCINEPEIICEHHS Y.
a, 6 — 2icmozapamu HOpMOEar020 6IOHOCHO20 6IOXUNEHHS 21 y1; 6, 2 — 2ICIMO2PAMU MIHIMATLHO20 CROCIEDEIICENHS Y1

Fig. 4. Histograms of the relative deviation z, , and minimal observation y-:
a, 6 — histograms of the normalized relative deviation z, ,4; 6, 2 — histograms of the minimal observation y;

Jns  HaOnmkeHOro OOYMCIIEHHS — PO3MIMPEHOT
OTHOCTOPOHHBOI HETIEBHOCTI 3aCTOCOBAHO 3HAYECHHS Ha
OCHOBI Koe(illieHTa PpO3IIMPEHHS sl HOPMAJIbHOTO
PO3ITOALTY 3r1IHO 3 Bupasom [1]:

yllp,lOVV = 37 - z1,1,I0vw,norm (nv p) >€y »
»Y - k1,I0!W,norm (nv p) >q'IA(Y1)' (7)

3 MeTOI0 SIKICHOTO IIOpiBHSHHS 3MiHH (opMu
pO3MoALTiB  MOOYI0BaHO TiCTOrpaMd  HOPMOBAHOTO
BIJIHOCHOT'O BIIXUJICHHS Zi,1 Ta ricrorpaMu
MiHIMaIBHOTO criocTepexeHHs y; (puc. 4) [1] 3a pizaux
KOMOIHaIliil PO3MOIUIIB CIIOCTEPEKEHb 1 PO3IOMALTIB
BUIIAIKOBOI CKJIQJIOBOT Ta 3a BiJHOUIEHHS CTaHIAPTHUX
Bigxunens o, [ o0y =1/1; 1/ 10.

[poanamizyBaBmi ricrorpamu (puc. 4), MHu
BCTaHOBWJIM, WIO 3MEHIIEHHS BMICTY Yy pe3ynbTarax
BHUITJIKOBOI CKIJIQJIOBOI 3 PiBHOMIpHUM (3 HOPMAIBHUM
Yd  pIBHOMIPHHM) pO3MOAIJIOM Yy JeciTh pasiB
CIIPHYUHEHO TpaHchopManieo posnoniny Pl(zi,i) mms
HOPMAaJILHOTO PO3MOLTY (U1 piBHOMIPHOTO).

Ha ocHoBi Mmeromy Monte-Kapno oGuucieno
3HAYCHHS KOe(DIl[i€HTIB JOBIPUUX TPAHHI Zir 110w(N, P)
MIHIMaJIBHOTO CIIOCTEPEKEHHSI 3aJIeKHO BiJl BIIHOICHHS

CTaHJApTHUX BiIXuieHs S /s, =1/1; ]/\/5_3, 1/3; ]/3\/5,
]/10 Wit N=5 Ta pi3HUX KOMOIHAIINA pPO3MOALIIB

CIIOCTEePEKEHD 1 BUMAIKOBHX BijxuieHb (tabu. 1) [1].

Sk 0OaunMMoO 3 HaBEAECHHX BHILE TaOIMYHUX
3HAY€Hb, I KOKHOI'O CITIBBIJHOLICHHS CTaHIAPTHUX
BigXuUIeHb sr/SX:]/l;]/\/§;]/3;]/3\/§;]/10 3MiHa
BiIOYBAETHCS JIMIIE Y TPEThOMY 3HAKY IPUOJIH3HO Ha
0,02. Tomy BBa)kaeMoO 3a JAONUIBHE Y3arajJbHHUTH, IIO
3MiHM  KOMOiHamii  pO3MOAUIIB  CIOCTEpEXEHb 1
BHITIQJIKOBUX 3MIIIEHb, Majo BIUIMBAIOTh HAa 3HAYEHHS
KOCOILi€HTIB 21 11 10w(N, P).

[NopiBHsBIIM HAOIKEHI 3HAUCHHS KOCQIIiEHTIB
Ziriow(N, P) (tabm. 1) mmas oOYMCICHHS IOBipYnX
IpaHUIb MIHIMAJIBHOIO CIOCTEPEXKEHHS 31 3HAUECHHAMH
KOCOIi€HTIB Z; 1 10w(N, P) (Tabn. 2) [1], oTpumanuMu 3a
HOPMAJILHOT'O PO3ITOJIITY CHOCTEPEIKEHB, CIIOCTEPIraEMo,
110 BOHH OJIM3bKi.

OTke, TNpPOAHANI3yBaBIIM YHUCIOBI 3HAYCHHS
(rabm. 1, 2), GaunMo, IO BUIAIKOBI BIIXHICHHS Y
pe3yapTaTax CIIOCTEPEKEHb HEICTOTHO BIUIMBAIOTH Ha
TOYHICTh OOYMCIIEHHS PO3IIUPEHHX IpaHMIlh. Lle Takoxk
MiATBEPIKYIOTh ~ 3HAYCHHS  BIJHOCHHX  IOXHOOK
Saumen(N, P)  HaOMKEHMX  3HAYeHb  KoedillieHTa
PO3IIUPEHHS Zy 11 0w(N, P) 3aJEXKHO BiN o/oy Ta Pi3HUX
KOMOIHAII PO3MOIIB 1 BHIAJAKOBUX 3MilleHb, N =5,
p=0,90; ...; 0,99 (tabu. 3) [1]:

_ Z],].,Iow(high)(ni p)- ZlU,l,Iow(high)(n’ p) »100 %. (8)

d
Z1,u,Ha6i1.
4y ,1,I0w(high)(n’ p
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Tabnuys 1
3HaueHHs Koe(illiEHTIB TOBIPYMX FPaAHULD Zy 1 jon(N, P) 32J1€2KHO Bil 6, / 6
Table 1
The values of coefficients of the confidence limits depending on o, / oy
Hopmanvnuii — pisnomipnuii p= 09 p= 0,925 p= 09 p= 0975 p=099
olo, = 1/1 Z1 1 110w(5, P) -1,5956 -1,6295 -1,6675 -1,7115 -1,7465
ooy = 1/4/3 Z110w(5, P) -1,6008 -1,6337 -1,6722 -1,7149 -1,7479
olo, = 1/3 Z1110w(5, P) -1,6023 -1,6354 -1,6720 -1,7159 -1,7484
ooy = 13/3 Z1 1 110w(5, P) -1,6018 -1,6343 -1,6710 -1,7157 -1,7498
/o, = 1/10 Z1110w(5, P) -1,6033 -1,6363 -1,6712 -1,7157 -1,7499
Pignomipnuil — pisnomipruii p= 09 p= 0,925 p= 09 p= 0975 p=099
olo, = U1 Z11100(5, P) -1,5924 -1,6253 -1,6630 -1,7071 -1,7439
ooy = 1143 Zr110w(5: P) -1,5885 -1,6241 -1,6638 -1,7093 -1,7443
olo, = 1/3 Z1 1 110w(5, P) -1,5822 -1,6202 -1,6606 -1,7095 -1,7451
oo, = 133 Z1 1 110w(5, P) -1,5849 -1,6221 -1,6652 -1,7131 -1,7494
/o, = 1/10 Z1110w(5, P) -1,5838 -1,6207 -1,6637 -1,7146 -1,7502
Pignomipnuil — nopmanonuii p= 090 p= 0,925 p= 09 p= 0,975 p=099
oo, =11 Z1r1.10w(5, P) -1,5942 -1,6291 -1,6675 -1,7118 -1,7459
ooy = 1/4/3 Z110w(5, P) -1,5892 -1,6250 -1,6643 -1,7113 -1,7453
oo, = 1/3 Z1r110u(5, P) -1,5819 -1,6184 -1,6607 -1,7090 -1,7477
ooy = 1/3y3 Z110w(5, P) -1,5825 -1,6213 -1,6634 -1,7116 -1,7487
o,/0, = 1/10 Z1r110u(5, P) -1,5812 -1,6193 -1,6634 -1,7126 -1,7489
Tabnuys 2
3HaueHHs Koe(illieHTA Z; 104(N, P) 32 HOPMAILHOIO PO3NOALTY CHIOCTEPEKEHD, AKIIO N = 5
Table 2
The values of coefficient z;1,04(N, p) for the normal distribution of observationsand for n =5
p= 0,90 p= 0,925 p= 0,95 p= 0,975 p= 0,99
211100(5. D) -1,6016 -1,6346 -1,6714 -1,7150 -1,7489
Tabnuys 3
3HaueHHs BiTHOCHUX NOXHOOK 01  yagr. (N, P) KoeinieHTa po3mmMpeHHst Z 1 jon(N, P) 32J1€2KHO Bi 6, / 64
Table 3
The values of therdative errors d u..a.(N, P) Of the expansion coefficient z, 1 10n(N, P) depending on 6, / o
Hopmanvnuii — pisnomipnuii p= 09 p= 0,925 p= 09 p= 0,975 p=099
olo, = 1/1 81061 (5, P), Y0 0,01 0,01 0,01 0,01 0,01
ooy = 1143 321,uma62(5: P), %0 0,04 0,01 0,04 0,03 0,02
olo, = 1/3 81061 (5, P), Y0 0,04 0,03 0,04 0,04 0,03
ooy = 1/343 321,uma62(5: P), %0 0,04 0,04 0,06 0,08 0,06
olo, = 1/10 81061 (5, P), Y0 0,23 0,44 0,37 0,35 0,28
Pignomipnuil — pisnomipnuii p= 0,90 p= 0,925 p= 09 p= 0,975 p=099
olo, = 1/1 S .usma62(5, P), Y0 1,40 0,56 0,84 0,78 0,88
ooy = 1143 321,uma62(5: P), %0 1,38 1,21 1,03 1,07 0,84
olo, = 1/3 S .usma62(5, P), Y0 1,48 1,01 1,59 0,94 1,18
ooy = 1/343 321,uma62(5: P), %0 0,95 0,91 0,38 0,68 0,76
olo, = 1/10 S .usma62(5, P), Y0 0,40 0,66 0,56 0,51 0,47
Pignomipnuil — nopmanonuii p= 09 p= 0,925 p= 09 p= 0975 p=099
olo, = 1/1 81061 (5, P), Y0 1,22 0,67 1,65 0,76 1,01
olo, = 1143 S 1.0ma6.(5s D), % 1,19 1,51 1,11 1,21 1,04
olo, = 1/3 8.1.uma61. (5, P), Y0 1,00 0,86 0,79 0,58 0,93
olo, = 133 321,uma62(5: P), %0 0,70 0,81 0,99 0,76 0,87
o/o, = 1/10 81061 (5, P), Y0 0,27 0,59 0,57 0,21 0,26
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AwHamnizyloun 3HaueHHs, TmojaHi y Tabim. 3,
0ayuMo, IO MOXUOKU HAOJMKEHUX 3HAYCHb Koe(illieH-
TiB JUIs1 OOYMCIIEHHS! PO3LIMPEHOI HEMEBHOCTI YHACIIIOK
BIUIMBY BHUIAJKOBOi CKJIAJ0BOI € HEXTOBHO MAaJIMIMHU.
Tomy BUKOpHCTaHHS IS OOYHMCIEHHS PO3LIMPEHOL
HETIEeBHOCTI MiHIMAIBHOTO CIIOCTEPEXKEHHs 3TiaHO 3 (7),
TaKoro KoedilieHTa pO3IIUPEHHs, K Uil HOPMaIbHOTO
PO3TONLTY, IIJIKOM OOIPYHTOBAHE, OCKIJIBKU HE CHPUYH-
HS€ ICTOTHMX HETOYHOCTEH 3HAa4YeHHS pO3LIMPEHOL
HETEBHOCTI.

PesynbraTu i 00roBopenns

3 ypaxyBaHHSIM MPAaKTUYHHUX ACIEKTiB I KOMOi-
Hallildi pI3HUX PpO3MOAUNIIB HEOOXiJHO 3acTOCYBaTH
MpoLeAypy 3TOPTKH, Oepydd 10 yBard, IO 3aBISKH
orepanii 3ropTkH BiJOyBa€ThCsl HOpMaii3alis OTpH-
MaHOI TYCTHMHH pO3IOAULY CYMH CKJIaJOBUX, TOOTO
pO3IIMpEeHa HEMEBHICTh CTa€ Iopa3 OJMKYOI0 J0 TaKOl
HEMeBHOCTI, K y HOpMajpHOro posmominy [1]. V
JiTepatypi gpoBeaeHo [1, 4], mo 3a HEBEIMKOI KiTbKOCTI
CIIOCTEPEXXEHb Ul HEBIIOMOIr0 ampiopi iX posmominy
Koe(ilieHT PO3MMUPEHHA Zy1jow(N, P) U Zn1high(N, P)
LIOJI0 3HAYEHHS Ui HOPMAaJbHOTO MOXKE 3MIHHTHUCS
JIMIIE Ha IEKUTbKA BiJICOTKIB.

OTKe, SIKIIO CTaHAAPTHE BiJIXHMICHHS BUIAIKOBUX
3MillleHb TOPIBHSHO 31 CTaHJApTHUM BiJXWICHHSIM
caMux crocrepexxerb Hesemuke (<1/3), To BHKOpHC-
TaHHA Koe(illieHTa pPO3MIMPEHHS [UIi HOPMAaJbHOTO
pO3IIOAITy MOXE 3MIHHTH pO3IIMPEHY HEIeBHICTh
MiHiMaTbHOTO (MaKCHMAalIbHOTO) CIIOCTEPEKEHb TaKOX
JIMIIE Ha EKUTbKA BiJICOTKIB.

Bonnouac, axuo y 3BT, BUKOpHCTOBYBaHUX IS
BUMIpIOBaHb, BWUHMKAIOTh BHIIAJIKOBI BIUIMBH, SIKI HE
3ajmexatb BiJl 3MiH BJACTUBOCTEH JOCIIIKYBaHUX
3pa3KiB 1 3MIHIOIOTH BCl CIIOCTEPEXKEHHS, TOAI 00uuncie-
He CTaHAapTHe BinxwieHHAS, (2) 3apeecTpOBaHMX
3HAa4eHb BPAXOBYE JAWCIEPCII0 BHUIAJKOBOTO BILUIUBY

(Sr2 ). 3aBAsKH I[bOMY pO3IIMPEHA HEMEeBHICTh MiHi-

MaJbHOrO (MaKCHMANbHOTO) CIOCTEPEKCHHS 30ib-
ane 1e 30inplIeHHs Oyne  BpaxoBaHO
0e3mocepenHbO Iij] Yac OIiHIOBAHHS HETIEBHOCTI.

IIUTECS,

Bucnoeku

BcraHnoBieHo, 10 BUMAAKOBI BIAXWJICHHS Ha
pe3yNbTaTH EKCTPEMAIBHUX CIIOCTEPEKEHb BIUIMBAIOTH,
3MIHIOIOYM iX CTaHIApTHE BiIXWJIEHHS, IIO A€ 3MOTY
Oe3rocepeHbO X BpaxyBaTH Y pO3LIMPEHiil HEIEBHOCTI.
Sxmo He BHcTavae iH(opMalii Npo PO3IMOALT BHIIA-
KOBUX  BIUIMBIB, Koe(illieHTH I  OOYHCIICHHS
PO3LIMPEHOI HENEBHOCTI 3 JIOCTATHBOIO JUISl MPAKTUKH
TOYHICTIO (JEKibKa BiJICOTKIB) MOYKHA B3STH TAKHMH, K
JUTSE HOPMAJIBHOTO PO3MO/ALTY.

IMoasika

ABTOpY BHCJIOBIIIOIOTh BJISIYHICT  KOJIEKTHUBY
kadeapu iHGOpMAITHO-BUMIPIOBAIBHUX — TEXHOJIOT1H
HanionansHoro yHiBepcurery «JIbBiBCbKa MOJITEXHIKA»
3a HaJaHy JOINOMOry Ta BceOiYHE CHpPUSHHS Y IIif-
TOTOBIIi CTATTI.
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