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MpeaucnoBue

Llenn, OCHOBHblE NPWMHLMMBI U OCHOBHOW NOPAAOK npoBedeHus paboT Mo MEeXrocygapCTBEHHOM
ctaHgapTu3saumu ycraHosneHol FOCT 1.0-92 «MexrocygapcrBeHHasa cuctema craHgaptusayun. OCHOBHbIE
nonoxenus» u [OCT 1.2-2009 «MexrocygapCcTtBeHHaa cuctema craHgaptusauyuu. CraHgapTbl
MEXTOCYAApPCTBEHHbIE, MpaBuia M PeKOMeHZauuu Mo MEXrocyaapCTBEHHOW craHgaptusauuu. Mopsagok
pa3paboTku, MPUHATUA, NPUMEHEHUS, ODHOBNEHNSA U OTMEHLI»

CBepgeHus 0 cTaHOapTe
1 MOOArOTOBJIEH OTKpbITbIM  aKUMOHEPHbIM 00LWECTBOM «MHCTUTYT CTekna» Ha OCHOBE
COOCTBEHHOIO ayTEHTUYHOrO NEPEBOAA HA PYCCKMI A3bIK CTaHAapTa, YKa3aHHOro B NyHkTe 5

2 BHECEH ®$eaepanbHbIM areHTCTBOM MO TEXHUYECKOMY PErynUMPOBaHUIO U METPONOTUK

3 NMPUHAT MexrocyagapCTBEHHbIM COBETOM MO CTaHgapTu3auum, METPONOrMn u ceptudukaymmn
(npoTtokon ot 28 asrycta 2013 r. Ne 58-I)

3a NpuHsITME NPOroNI0CoBay:

KpaTkoe HanMeHoBaHWe CTpaHbl Kog cTpaHbl CokpalleHHoe HauMeHoBaHWe HaLMOHanbHOro

no MK (MCO 3166) 004-97 no MK (MCO 3166) 004-97 opraHa no ctaHgapTusauuu

ApmMeHus AM MuHaKkoHoMuUKK Pecnybnvkn ApmeHus

Benapycb BY locctaHpapTt Pecnybnuvkn Benapycb

Kupruaua KG Kblprelactangapt

MongoBa MD Mongosa-CtaHgapTt

Poccua RU PoccraHgapt

TagXmknuctaH TJ TagxukctaHgapT

Y3abekncTaH uz YacTaHgapT

4 Mpukaszom degepanbLHOro areHTCTBa No TEXHUYECKOMY PETYyNUPOBAHUIO U MeTpornornn ot 08 Hosbps
2013 Ne 1508-ct mexrocygapcrtBeHHbli ctaHgapt FOCT 32298-2013 BBeaeH B AEUCTBME B KayecTBe
HauMoHanbHOro craHgapta Poccuiickon ®egepauum ¢ 1 ausapa 2015,

5 Hacroawumn ctaHgapT moaudpuumnpoBaH Nno OTHOLLEHUIO K eBponenckomy ctaHgapty EN 12603:2002
Glass in building — Procedures for goodness of fit and confidence intervals for Weibull distributed glass
strength data (Ctekno B cTpoutenscrBe. Nopagok onpeaeneHus KpUtepusa COornacua M AOBEpPUTENbHbIX
MHTEpPBANOB MO pacnpeaeneHuto Benbynna ana 3HAYEHUMA MPOYHOCTU CTEKNA) NyTEM WU3MEHEHUs U
JOMONHEHMS OTAENbHbIX (bpas, CroB, KOTOPbIE BbiAEMNEHbl MOMY>XUPHBIM KYPCUBOM, a Takke W3MEHEHUs
pasgenoB «O6nacTb NPUMEHEHUSA» N « HOPMATUBHBIE CCbINKNY.

HaumeHoBaHMe HacTOALWEro craHgapra WM3MEHEHO OTHOCUTENIbHO HauMEHOBAHWS EBPOMENCKOro
cTaHgapTa B CBA3UM C 0COOEHHOCTAMU MOCTPOEHMS MEXTOCYAAaPCTBEHHON CUCTEMBI CTaHAAPTU3aLMU.

EBponeiickuin craHgapt paspabotaH EBponenckum komMuteToM no craHgaptusauum (CEN) TK 129
«CTeKno B CTPOUTENLCTBEY.

EBponencknii ctaHgapT, Ha OCHOBE KOTOPOro MNOArOTOBMEH HACTOALWMW CTaHgapT, peanusyet
cywiecTBeHHble TpebosaHust 6esonacHocTu Oupektusbl EC (89/106/EEC) No CTpOUTENBHLIM MaTepuanam.

MNepeBod ¢ aHrMMIUCKOro a3blika (en).

CteneHb cooTBeTCTBMA — MogudmumposaHHas (MOD).

6 BBEJJEH BINEPBbIE
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UHpopmayusa 06 Uu3MeHeHUsX K Hacmoswemy cmaHOapmy nybrnukyemcs 6 exXe200HOM
UHOPpMaUUOHHOM yKa3damene «HayuoHarnbHble cmaHdapmbl», @ MeKcm U3MeHeHUl U nornpasok — 6
EeXeMeCH4YHOM UHOPMaUUOHHOM yKaszamerne «HauuoHansHsle cmaHGapmbl». B crniyyae nepecmompa
(3ameHbl) unu omMeHbl Hacmosuwleeo cmaHlapma coomeemcemeyrwee ygedomneHue b6ydem
onybrnukogaHO 8 EeXEeMEeCSYHOM  UHOPMauUOHHOM yKaszamesie «HauuoHansHble cmaHOGapmbiy.
Coomeemcmeyrowiasa uHgopmayus, yeedoMneHue U mekcmsl pasMmewiaromes makxe e UHgopmalyuoHHol
cucmeme obuiez0 rnosb3osaHuss — Ha oghuyuansHoOM calime ®edepansHo20 azeHmemea rno MexHU4eCKoMy
peaynuposaHuio u Memponioauu 8 cemu VIHmepHem

© CrangaptuHdopm, 2015

B Poccuiickon Pepepauumn HactoAwMi CTaHAApT He MOXET OblTb MOMHOCTBIO MMM YaCTUYHO
BOCMPOU3BEAEH, TUPAXKUPOBAH M PacMpOCTPaHEeH B Ka4yectBe oduumansHOro mnsgaHus 6es3 paspelueHus
$enepanbHOro areHTcTBa N0 TEXHUYECKOMY PErYNMPOBAHUIO U METPOMNOIMU
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M E XTI OCYyY a3 APCTUBEUHUHUb U CTAHAOAUPT

CTekno u usgenus u3 Hero

Mopaaok onpeaeneHns KPUTEPUA cornacus
M OOBepUTENbHbIX MHTEPBASIOB NO pacnpeaeneHuio Benbynna
0N 3HAYeHWH NPOYHOCTU CTeKna

Glass and glass products. Procedures for goodness of fit and confidence intervals for Weibull distributed glass
strength data

Hata BBegeHua — 2015—01—01

1 Obnactb npuMeHeHus

Hacroawmin craHgapt ycraHaBnMBaeT METOAMKY OUEHKU [aHHbIX BblIOOPKM MOCPeACTBOM
AByXnapamMeTpu4eckon yHKUMK pacnpeaeneHus Benbynna.

Hacrosilumn craHgapT OCHOBBLIBAETCA Ha NPeAnonoXeHWW, 4YTo CTaTUCTUYEecKoe pacnpeaeneHue
BEMWYUHbI, MPUHUMAEMOE B PaCCMOTPEHUE, MOXET OblTb NPEACTaBNEHO €AMHCTBEHHOW hyHKUMeEn
pacnpeaeneHusa Berbynna, gaxe eCnu B HEKOTOPbLIX Cry4Yaax (HanpuMmep, M3MepeHune cpoka Cryxobl) 4acTto
HabnwgaeTca cMelwaHHoe pacnpegeneHue. o 9ToW MpuYMHE NOMb30BaTeN CraHgapTa HeobXoaumo
NPOBEPUTL TECT Ha KPUTEPUI COrnacusa: MOryT NIU JaHHbIE M3MEPEHUN MO BbIDOPKE ObITb NPeACTaBnNEeHbl C
NMOMOLLBID eAMHCTBEHHOW (byHKUMM Benbynna. Tonbko B 9TOM cnydae mMoxeT ObITb MPUHATA rUnoTesa u
NPUMEHEH MEeTO/, ONMUCaHHbIN B JaHHOM CTaHAapTe.

Monb3oBatens MPUHUMAET peLleHWe No 3TOMY BOMPOCY, TaKXe paccMmaTtpuBas BCe npeablayuiue
3HauUMMble [AaHHble U OOWWMIA YpOBEHb 3HAHMW B KOHKpPETHOM obnactu. Kaxpass akcTpanonsuusi B
AnanasoHax KBaHTUIIEN, HE COrMacoBaHHasa C U3MEPEHHBIMU 3HAYEHUAMK, TpebyeT 0cobol TWAaTENLHOCTH,
HaCTOMbLKO BONbLUEN, HACKONLKO AaNbHENLWAsa 3KCTPanonAauus NPeBbILAET AMana3oH U3MEPEHNUNA.

MpumedaHune —TpexnapameTpudeckyto dpyHKkLMIO Beitbynna onpegenstoT no opmyne:

X—X P
0 ] 1)

G(x)=1-exp| - 5

Ecnu npeanonoxmte X, = 0, Nony4unTCca AByxnapamerpuyeckasa pyHkuma Benbynna:

p
X
G(x)=1-exp|-|=| | @)
0
KoTopas MOXeT BbIThk NepenucaHa B BUze
1 B
x=0|In| —— || . )

1-G(x)

PacueTbl MOryT OCHOBbLIBATLCA HA JHOOON HELEH3yPUPOBAHHOM WM LIEH3YyPUPOBAHHON BbIGOpKaX.
CyLlecTByeT HECKONbKO CMOCOOOB LIEH3ypupoOBaHus. B HacTodAwem ctaHgapTe paccMaTpuBaeTcs TOMbKO
cneaylLwmn cnocod LeH3ypupoBaHus:

- laHHOE Yncno r < ;1 06pasLoB, ANs KOTOPbIX ObINM M3MEPEHbI 3HAYEHNSA BENUYMHBI X, .

2 HopmaruBHbI€ CCbINKU

B Hacmosuwiem cmaHdapme ucnosib3oeaHbl HOpMamueHbie ccbiyiku Ha [1] u [2].

MU3paHue ocpuunanbHoe 1
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lMpumeuyaHue— [llpu nonesoeaHuu Hacmoawum cmaHd@apmom yenecoobpasHo npoeepums Oelicmeue
CChbINIOYHbIX cmaHOapmoe 1o ykasamenio « HauuoHanbHbie cmaHdapmbly, cOCmagieHHOMY 10 COCMOSAHUI0 Ha 1 sHeaps
mekyu,eeo eofa, U 10 coomeemcmsyouwuM UHGOPMaUUOHHbIM yKasamensaMm, OnybnukosaHHbiM & mekyujem 200y.
Ecnu ccbinoyuHblli cmaH®apm 3aMeHeH (U3MeHeH), mo npu Monb3osaHuu Hacmosawum cmaHOapmom, crnedyem
pyKkosodcmeogambCsl 3aMeHAOWUM (U3MeHeHHbIM) cmaHOapmoM. Ecnu ceblnoyHbill cmaHOapm ommeHeH 663 3aMeHbl,
mo ronoxeHue, 8 KOMopoM daHa CChilka Ha Heao, MPUMEeHAemcs 8 Yyacmu, He 3ampaeugarouiell 3my CChiKy.

3 TepMmuHbl U onpeaeneHns
B HacTosWwem cTaHaapTe NPUMEHSIOTCA TEPMUHBI U ONPeAeneHuns, YCTaHOBMEHHbIE B [1].
4 O603Ha4YeHus

B Hacmoswiem cmaHOapme npuMeHeHbl credyrujue o603HayeHUs:
X - paccmaTpuBaemas BENUUUHA;

X, X, X —3Ha4yeHns senuuunsl X ;

G(x) — oyHKUmMsA pacnpeaenennsa X = NpoLeHT HeBGNaronpUATHOrO UCX0a;

Xy, B, 0 - napameTpbl TpexnapameTpu4eckon yHkuun Benbdynna;

~ ~ ~

— Ono3HaBaTENbHbIN 3HaK, yka3blBaOLLMI Ha OLIEHKY napamertpa (Hanpumep, B, 6, G );
1—al - ypoBeHb noBepus;
[, — snauenme, ucnonb3yemoe B KpUTEPUM COTNACHS;

L - 3HaueHune, ncnonbayemoe B KpUTEPUN COrNacUs;
N — 06bem BbIOOPKY;

7 — Kkonu4ectso 06pasLoB, 3HAYEHNS BEMUYMH X; KOTOPbIX OblNM USMEPEHDI;
MpunmedaHune —Bobopka ynopsgodeHra, T. e. X SXZ SX3 ..... erf' <n,
f,fl,f2 — cTeneHb cBoboabl;

kn,kr;n — MHOXMTENM, UCTIOMNb3YeMbIe B OLieHnBaHnm [3;

c ., — MHOXWTETD, VICI'IOJ'Ib3yeMbIl7I B oLleHnBaHNK 6;

s
S - int(6,84n) = HauBonbluemy uenomy uncny < 0,84n;
N,& - opaunarta u abeuucca Ha auarpammMe Beribynna;
¥* = PyHKUMS PACTIPEAENEHINs XU-KBAPAT;
V,V,Y — BCMOMOraTesibHble KO3(MULIMEHTbI, UCTIONb3YEMbIE B OLLEHUBAHUN TPaHUL AOBEPUTENLHOTO
WHTEepBana G(x);
A, B,C — KOHCTaHTbI, UCMOMb3yeMble Npu OLeHUBaHun V ;

H(fZ) — NepeMeHHas, UCMOMNb3yeMasn Npyu OLIEHNBAHNN Y ;

7:,;(;(/2:7:,;1—042 — KO3(hAULIMEHTbI, WUCMOMb3yeMble NPU OLIEHKE [OBEPUTENbHbLIX WHTEPBAsoOB

3HaveHuin 0.
HwkHMe MHAEKCHI:
UM — HAXKHASA rpaHMLa AOBEPUTENBHOTO UHTEPBANA;

0b — BepxHss rpaHNLIA JOBEPUTENBHOTO MHTEPBANa;
Z — NOBEpPUTENbHbIA MHTEPBAT, OrPaHWYEHHbIN C ABYX CTOPOH.

5 Kputepumn cornacus

OtcopTupoBatb ¥ 3Ha4YeHUI BEMUYUHBLI X MO BO3pacTaHuio.
BbIMMCIIUTL A4St Kaaoro sHavenusiot i=1 go i=r—1:
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I In(x,,)—In(x,) @
4(n—i-1)+3
dn+1
In .
I 4(n—i)+3
i dn+1 |
BbluncnuTb 3Ha4YeHue BeNNYUHbLI;
| (r=1)/2]
L= ®

2.14/2)

i

roe Lr/2j — CUMBON, UCMNOMNb3yeMblit AN 0603HaYEeHUA HaMBOMBLLLErO LENOro YMCna, MEHbLUIETO UMK

paBHOTO r/2.
OTBeprHyTb MNOTEe3y, YTO AaHHble U3 pacnpeaeneHust Beiibynna Ha Ol - ypOBHE 3HAYMMOCTH, ECIM:

L=F, (2| (r-1)/2].2[r/2]). ®)
3HaueHus kBaHTUNS I pacnpeaeneHns MOXHO HalTu, Hanpumep, B [2].
6 ToueuHas oueHka ans napameTpos B u 0 pacnpeneneHus
6.1 LleH3sypupoBaHHaa BbIOOpKa
N nkr'n
B= = @)
rinx — Zlnxl.
i=1
O=exp|Inx, -C,, ®)
KoadhpuymneHnTol kr_n " Cr_n npuBegeHbl B Tabnuuax 1 m 2.
TaGnuuya 1 —Koapcuument k
n rfn
01 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9
5 0,2231 0,4813 0,8018
10 0,1054 0,2172 0,3369 0,4667 0,6098 0,7715 0,9616 1,202
20 0,0513 0,1583 0,2721 0,3944 0,5277 0,6756 0,8448 1,048 1,316
30 0,0684 0,1759 0,2904 0,4137 0,5482 0,6979 0,8697 1,077 1,357
40 0,0770 0,1848 0,2996 0,4233 0,5584 0,7090 0,8822 1,092 1,378
50 0,0821 0,1901 0,3051 0,4291 0,5646 0,7158 0,8898 1,101 1,391
60 0,0855 0,1936 0,3088 0,4330 0,5687 0,7202 0,8949 1,108 1,400
70 0,0879 0,1961 0,3114 0,4357 0,5717 0,7235 0,8985 1,112 1,406
80 0,0898 0,1980 0,3134 0,4378 0,5739 0,7259 0,9012 1,115 1,410
90 0,0912 0,1995 0,3149 0,4394 0,5756 0,7277 0,9033 1,118 1,414
100 0,0924 0,2007 0,3162 0,4407 0,5770 0,7292 0,9050 1,120 1,417
kp 0,10265 0,21129 0,32723 | 0,45234 | 0,58937 | 0,74274 | 0,92026 1,1382 1,4436
dl -1,0271 -1,0622 -1,1060 | —1,1634 | —-1,2415 | —-1,3540 | -1,5313 -1,8567 —2,6929
d2 0,000 0,030 0,054 0,089 0,145 0,242 0,433 0,906 2,796
AcumnToTheckas oleHka Ans Gonbwnx 110 K, =k, +d, /n +d, /I’l2
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Ta6nuuya 2 —Koadbpuuyment C,.

n rfn
0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9
10 -2,880 | —1,826 | —1,267 |-0,8681 | —0,5436 | -0,2574 | 0,0120 | 0,2837 0,5846
20 2,547 | -1,658 | —1,147 | -0,7691 | —0,4548 | -0,1727 | 0,0979 | 0,3776 0,7022
30 2,444 | -1605 | —1,108 | -0,7364 | —0,4253 | -0,1443 | 0,1269 | 0,4098 0,7446
40 -2,394 | -1,578 | —1,089 | -0,7202 | -0,4106 | -0,1301 | 0,1415 | 0,4262 0,7664
50 -2,365 | —1,562 | -1,077 | -0,7105| -0,4018 | -0,1216 | 0,1503 | 0,4360 0,7796
60 -2,345 | —1,522 | —1,069 | -0,7040 | —0,3959 | -0,1159 | 0,1562 | 0,4426 0,7885
70 -2,331 | -1,544 | -1,064 | -0,6994 | -0,3917 | -0,1118 | 0,1604 | 0,4473 0,7949
80 -2,321 | -1,539 | -1,060 | -0,6959 | —0,3886 | -0,1088 | 0,1635 | 0,4509 0,7998
90 -2,313 | —1,534 | -1,056 |-0,6932 | —0,3861 | -0,1064 | 0,1660 | 0,4537 0,8035
100 -2,307 | -1,531 | -1,054 | -0,6911 | —0,3841 | -0,1045 | 0,1679 | 0,4559 0,8065
¢, —2,2504 | —1,4999 | —1,0309 0.67173 -0,36651 | —-0,08742 | 0,18563 | 0,47589 0,83403
a, -5,5743 | -3,0740 | -2,2859 | —1,9301 | -1,7619 | -1,7114 | -1,7727 | -2,0110 =2,7773
a, -7,201 | -1,886 | -0, 767 | —-0,335 —-0,091 0,111 0,369 0,891 2,825
AcumnToTuueckas ouerka ans Gonbwnx n: C,. =c, + a,[n+ ctz/n2
6.2 HeueH3ypupoBaHHas (noriHasa) BbIOOpKa
~ nk
= (10)
Z Inx, —Zlnxi
n—=8,-n i=1
A 1 1
6 =exp| —> Inx, +0,5772— |. (11)
n5 B
KoadhchmuymeHT kn npuBeaeH B Tabnuue 3.
Tabnuuya 3 —KoadhduumeHt kn
n k n k
n n
2 0,6931 32 1,4665
3 0,9808 33 1,4795
4 1,1507 34 1,4920
5 1,2674 35 1,5040
5] 1,3545 36 1,5156
7 1,1828 37 1,5266
8 1,2547 38 1,4795
9 1,3141 39 1,4904
10 1,3644 40 1,5009
11 1,4079 41 1,5110
12 1,4461 42 1,5208
13 1,3332 43 1,5303
14 1,3686 44 1,4891
15 1,4004 45 1,4984
16 1,4293 46 1,5075
17 1,4556 47 1,5163
18 1,4799 48 1,5248
19 1,3960 49 1,5331
20 1,4192 50 1,5411
21 1,4408 51 1,5046
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OkoH4aHue mabnuubi 3

n k, n k,

22 1,4609 52 1,5126
23 1,4797 53 1,5204
24 1,4975 54 1,5279
25 1,5142 55 1,5352
26 1,4479 56 1,5424
27 1,4642 57 1,5096
28 1,4796 58 1,5167
29 1,4943 59 1,5236
30 1,5083 60 1,5304
31 1,5216 o0 1,5692

7 OueHkKa gaHHbIX U KpUTepumn

7.1 Onarpamma Beinoynna

Mpacuk BeposaATHOCTEM AnNA pacnpeaeneHuss Benbynna coctraBnsetrca Takum 00pasom, uUTOGLI
dyHKUMA pacnpeaeneHns apyxnapaMeTpuyeckoro pacnpeaeneHumsa Beinbynna Obina npeacraBneHa npsamon
NUHKUER.

Ocb opauHaTt rpagympoBaHa B COOTBETCTBUU C (PYHKUUER:

1
1-G(x)
1 0Cb abCLMCC COrNacHo OYHKLIMK:
E=Inx um E=logx. (13)
MpuMeyaHUe —Takne dhopMbl OCTYNHbI. Kak NpaBuro, Hafo UCMONb3oBaTh AWarpamMmmbl C MHTEPBaNoMm
G anavennii ot G =1x107 = 0,1% no G =0,999 =99 9% . Heobxonumbiit AnanasoH X - 3HaueHWit
3aBUCUT OT BENMUNHLI NapameTpa (opmbl 3.
7.2 'pachuueckoe npeacrtaBrieHue oLueHUBaeMon PyHKUMK pacnpeaeneHus
Touku oueHoK napametpa gopmsl 3 u napametpa macwraba O 3agalT NpAMyl0 MUHWIO Ha

Avarpavme Beiibynna. 31oT cnoco6 nogxoauT, YToObl ONPeAenuTb AAHHYIO NPSIMYIO MO ABYM CREAYIOLLUM
TOUKaM:

n=In| In (12)

x=6 G(x)=0,6321=63,21%, (14)

1
x=0x0,01005"  G(x)=0,01=1%. (15)

STy NpAMYIO JIMHUIO CreAyeT HAHEeCTU Ha gnarpaMmy.
7.3 HaHeceHue paHHbIX BbIOOPKKM HA auarpammy Beinbynna
7.3.1 OOHO3HAYHOCTb

Pasmep LEH3ypupoOBaHHOW WNM HELEH3ypUPOBAHHOW BbLIOOPKW JaeT ¥ wunu N 3Ha4YeHnin X,
BeNUuUMHbI X . OTW 3HauYeHusi X, cneayeT ynopsifounTb Anst hOpMUPOBaHUS YNOPSAOHEHHOI BbIGOPKY.

Kaxxnoe sHaueHue X; ynopsano4eHHOW BbIGOPKM CrieayeT COnoCcTaBnThb C OLIEHKOM:
G(xl_):ﬁ_ (16)
n+0,4

TakuMm 00Opa3om, TOYKMU, NPEACTABNAIOLME U3MEPEHHBLIE 3HAYEHWUA BbIOOPKK, crieayeT rpaduyecku
HaHEeCTU Ha anarpammy Benbynna.

7.3.2 KnaccudmumpoBaHHble 3HAYEHUA

B cnyyae oudeHb 60onblioro obbema BbIGOPKM AMANA30H U3MEPEHHbLIX X -3HAYEHUW MOXET ObITb
pasgeneH Ha MHTEpBAanbl, Kak NpaBuno, coaepxawme OAWHAKOBOE KONMMYECTBO 3HA4yeHuin. Jonwo X -
3HaAYeHU, NPOCYMMUPOBAHHYIO B KaXXOOM paccMaTpuMBaeMOM WHTEpPBane, Cneayet HaHECTW Ha BEPXHION
rpaHuuy 3TOro MHTepBsana.
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7.4 OueHKa BbIOOPOYHbIX AAaHHbIX

MpsiMYI0 NMIMHUIO, MOCTPOEHHYHO COrNacHo 7.2, U TOYKK, KOTOPbIE NPEACTABNAIT U3MEPEHHbIE 3HAYEHUSI
BbIOOPKU, MOCTPOEHHbIE COMMACcHO 7.3, MOXHO CPaBHMBATb BM3yarbHO.

CucremaTudeckme OTKMOHEHUss MoryT O6biTb  noAgpobHO  npoaHanu3upoBaHbI C Yy4YeToMm
dyHOAMEHTANbHbIX TEXHUYECKUX U  HAy4HbIX 3HAHMA W PEe3ynbTaTOB paHee  BbIMOMHEHHbIX
COOTBETCTBYIOLLMX UCCNeAoBaHMI. Hanpumep, ecnu pacnpeaeneHue 3HauveHWW BEeNUYUHbE MOXET ObITb
annpoKCUMUPOBAHO  KYCOYHO-MPAMBbIMK  MIMHUSIMA € PA3NUYHbIM  HAKIMOHOM, MOXHO MPeanonoXuTb
CMELLaHHOe pacnpeaeneHne Benbynna. 3T0 MOXHO MNPUHATb Kak CBUAETENbCTBO TOr0, YTO HECKOMBLKO

OCHOBHbIX MEXaHU3MOB ONpeaensioT 3Ha4yeHust BennunHbl X,. Takoe noapobHOEe PacCMOTPEHUE BbIXOAUT
3a pamKK HacTOSILLIErO CTaHaapTa.

8 loBepuTtenbHbLIN MHTEpBan

YpaBHeHUs CrieayloLux NOAMNyHKTOB NMPUMEHUMbl B TOM Cryyae, Koraa AOBEpUTENbHblE UHTepBanbl
OrpaHuYeHbl C ABYX CTOPOH (MHAEKC Z ). B Tom cnyyae, korga AOBEpPUTENbHbIE UHTEPBArbl OFPaHUYEHDI

TONbKO C OJIHOW CTOPOHBI, 06/2 J0IKHA BbITh 3aMEHEHA HA L B CNEAYIOLUMX YPABHEHUSIX.
YpoBeHb 10BEPUS (l — oc) BbIGMpaeT Nonb3oBaTeNb HACTOSILLErO CTaHAapTa.

8.1 JloBepuTtenbHbIN MHTEpPBaN ana napameTpa ¢popmbl B
BepxHsisi rpaHnua [OBEPUTENILHOMO WHTEpBana Ans napaMetpa opmbl [3 npu ypoBHe AoBepust

(l—oc):

2
5 Kfia2
B,,..=B——". (17)
’ A

U HUXHAS rpaHuua:

2
A X @
By, =Bl (18)
A

fl creflyeT NonyunTb C NOMOLLIbIO YMHOXEHUS AaHHbIX M3 Tabnuubl 4, 3Has pasmep BbIGOPKK 71.

Tadbnuuya 4 — 3HadeHna PyHKUMK ﬁ/n

n rin
01 [ 02 | 03 | 04 | 05 | 06 0.7 038 0.9 1,0
10 0211 | 0.434 | 0,671 | 0,926 | 1,200 | 1,497 | 1,825 | 2,174 | 2,701

20 0,103 | 0,316 | 0,543 | 0,784 | 1,042 | 1,320 1,621 1,946 2,277 2,891

30 0,137 | 0,351 0,579 | 0.821 | 1,080 | 1,360 1,661 1,985 2,303 2,958

40 0,154 | 0,369 | 0,597 | 0,840 | 1,100 [ 1,380 1,682 2,004 2,315 2,991

50 0,164 | 0,380 | 0,608 | 0,851 | 1,111 1,392 1,693 2,015 2,320 3,009

100 0,185 | 0,401 0629 |1 0873 | 1,135 | 1,415 1,718 2,037 2,330 3,045

ho 0,2052( 0,4218 | 0,6514 | 0,8959 | 1,1577 1,4391 | 1,7416 | 2,0598 | 2,3394 3,085

hl -2,062| 2111 | =2,175 |-2,244|-2,314| -2,376 | -2,390 | -2,205 | -0,856

h2 0,000 | 0,008 | 0,002 |-0,016|-0,064( -0,188 | -0,526 | —1,682 | —7,928

2
ACUMNTOTUYECKAs OLeHKa Anst BONbLUNX 77 fl/n =h,+h /n +h, /n

[Ns HeLieH3ypUPOBaHHOWN BbIBOPKY (r/n = l) xopoluee npubnmxeHne fl/n =3,085—- 3,84/}1

2 2 -
BenuyuHbl Xfl;l—oc/Z n Xfl;oc/Z — KBAHTUNb pacnpeaeneHna xu-ksagpar ¢ YNCcrnomMm CteneHeun cBobOoAbI

f1- 3HaueHust npueeaeHsl B Tabnuue 5.
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Ta6nuua 5 —2,5% u 97,5% keantunein ans pacnpenenexus XZ

Yucno cteneHeli ceBobobl P
f 2,5% 97,5 %
1 0,000982 5,02
2 0,0506 7,38
3 0,216 9,35
4 0,484 11,1
5 0,831 12,8
6 1,24 14,4
7 1,69 16,0
8 2,18 17,5
9 2,70 19,0
10 3,25 20,5
11 3,82 21,9
12 4,40 23,3
13 5,01 247
14 5,63 26,1
15 6,26 27,5
16 6,91 28,8
17 7,56 30,2
18 8,23 31,5
19 8,91 32,9
20 9,59 34,2
21 10,3 35,5
22 11,0 36,8
23 11,7 38,1
24 12,4 39.4
25 13,1 40,6
26 13,8 41,9
27 14,6 43,2
28 15,3 445
29 16,0 457
30 16,8 47,0
40 24 .4 59,3
50 32,4 71,4
60 40,5 83,3
70 48,8 95,0
80 57,2 106,6
90 65,6 118,1
100 742 129.,6
MpubnuwxkeHne ana f>30 p 2.5% 97,5%
u, -1,9600 1,9600
’ 3
X, = f[1-2/97 +u,J2/91) |

8.2 [loBepuTesnbHbIA MHTEPBAN ANA 3HaYeHUA (PyHKUMK pacnpeaeneHus G(x) npu 3sagaHHOM
3HayeHun X BenuuuHbl X
FpanuLbl ABYCTOPOHHEro aoseputensHoro untepsana ans (G npu yposHe goBepus (l —oc) ana

paccMaTpMBaeMoro 3HaveHms X BenuuuHbl X Crneayer BbIMUCIATH C MOMOLULIO TPEX BCMOMOraTenbHbIX
cdhaktopos Y,V u Y.
YpaBHeHue Ans BCnoMorarensHoro dakropa y:
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~

y=pin2=
X

—In| In

YpaBHeHue anga BcnomoraTensHoro cpakropa v
v=A+By’-2Cy.
Kouctantel A, B, C nomxHbl 6biTh NONYYEHbI NYTEM AENEHUS 3HAYEHWNIA, NONYYEHHbIX M3 TabnuLibl 6,
yy4uThIBas pasMep BbIOOPKM 1 .

Ta6nuua 6 —KoHcrautel An,B.nwnCn

1
1-G(x)

(19)

(20)

" rln
01 | o2 | 03 | o4 ] o5 | o6 | 07 | 08 | 09 | 10
B.n
10 9488 | 4609 | 2979 | 2,161 | 1667 | 1,336 | 1,006 [ 09197 [ 0,7405
20 1949 | 6,324 | 3686 [ 2552 | 1,920 | 1515 | 1234 | 1,028 | 08784 | 0.6919
30 1462 | 5691 | 3455 [ 2436 [ 1,851 [ 1,471 1,204 | 1,008 | 0,8683 [ 0,6761
40 13,00 | 5420 | 3350 [ 2382 [ 1819 [ 1450 [ 1,189 | 0,9981 | 08641 | 06687
50 12,18 | 5,269 | 3290 [ 2,350 [ 1,800 [ 1,437 [ 1,181 | 0,9925 | 0,8619 | 06647
60 11,70 | 5173 | 3251 [ 2330 [ 1,787 [ 1,429 | 1,175 | 0,9888 | 0,8605 | 0,6616
80 11,14 | 5,058 | 3204 [ 2305 [ 1,772 [ 1419 | 1,168 | 0,9840 | 0,8590 | 0,6584
100 | 10,83 | 4,991 | 3,177 [ 2290 | 1,763 | 1,413 | 1,164 | 0,9816 | 0,8580 | 0,6564
w0 9,746 [ 4742 | 3,070 | 2232 | 1,728 | 1,390 | 1,148 | 0,9710 | 0,8549 | 0,6482
Cn
10 17,58 | 6,109 | 2868 | 1,474 | 0,7502 | 0,3344 | 0,0826 | —0,0694 | —-0,1981
20 | 4991 | 10,75 | 4,505 [ 2,254 [ 1,184 [ 0,5975 [ 0,2500 [ 0,0373 | —0,0856 | —0,2216
30 | 3598 | 9,397 | 4,107 | 2,089 | 1,102 | 0,5533 | 0,2253 | 0,0245 | —0,0883 | —-0,2206
40 | 31,36 | 8,819 | 3927 [ 2,012 | 1,064 | 055323 | 0,2136 | 0,0185 | —0,0891 | —0,2262
50 | 29,06 | 8499 | 3825 | 1,967 | 1,041 | 0,5200 | 0,2068 | 0,0150 | —0,0894 | —-0,2238
60 | 2768 | 8,296 | 3,750 [ 1,938 [ 1,026 [ 0,5120 | 0,2023 | 0,0127 | —0,0895 | —0,2271
80 | 26,10 | 8,050 | 3,680 | 1,900 | 1,008 | 0,5020 | 0,1970 | 0,0100 | —0,089 | -0.2287
100 | 25,30 | 7,910 | 3,630 [ 1,880 [ 0,9980 [ 0,4960 [ 0,1940 | 0,0080 | -0.089 | —0.2292
w0 2219 | 7,383 | 3450 | 1,801 | 09562 | 04734 | 0,1807 | 0,0019 | —0,0891 | -0,2309
An
10 39,04 | 12,052 | 5609 | 3233 | 2172 | 1650 | 1,384 | 1255 | 1,170
20 1407 | 23,96 | 9,136 [ 4666 | 2,850 [ 2,000 | 1570 | 1350 | 1248 | 1,159
30 100,4 | 20,96 | 8416 [ 4410 [ 2743 [ 1949 | 1546 | 1339 | 1248 | 1,165
40 | 87,06 | 1968 | 8088 [ 4292 | 2692 [ 1925 | 1534 | 1335 | 1249 | 1,161
50 80,39 | 18,97 | 7901 [ 4223 [ 2662 [ 1,911 1,528 | 1,332 [ 1,249 [ 1,165
60 76,40 | 1852 | 7,781 [ 4179 | 2643 [ 1,902 [ 1524 [ 1,331 1,249 | 1,162
w0 60,53 | 16,50 | 7,219 | 3967 | 2,550 | 1,859 | 1,503 [ 1,323 [ 1,251 1,162
v=By’-2Cy+A4
B, C n A nonyuaiotcs nyTem Aenexns sHaveHuii B Tabnuue ¢ noMoLLbio 71 .
Ons HeueH3ypupoBaHHOIN BbIDOPKU (r/n = l) xopoLuee NnpubnmxeHune:;
B =0,6482/n+0,805/n* +1,13/n*; C =-0,2309/n+0,15/n*> +1,78/n*; A=1,162/n

YpaBHeHue Ana JONONHUTENLHOro dhakropa vy :

y:exp(—y+H(f2)),

roe f2 U H(fz) onpeaensoTcsa u3 Tabnuubl 7.

@1
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MpumMedyaHne —Yu f2 3aBUCAT OT 3Ha4YeHuns G(x) , 06bema BLIGOPKN A1, M COOTHOLLIEHNS 7’/1’2. Y

n _]rz ABNAKTCA He3aBUCUMbIMWU OT B .

Tabnuuya 7 —fzmH(fz) Kak dyHKUUKU oT v

V 0,221 0,490 1,645 1,774 1,923 2,096 2,299 2,541 2,681
f2 10,00 5,000 2,000 1,900 1,800 1,700 1,600 1,500 1,450
H(fz) 0,103 0,213 0,577 0,611 0,650 0,693 0,742 0,798 0,830
v 2,834 3,003 3,191 3,401 3,636 3,901 4,201 4,543 4,935
f2 1,400 1,350 1,300 1,250 1,200 1,150 1,100 1,105 1,000
H(fz) 0,863 0,900 0,940 0,983 1,030 1,081 1,138 1,201 1,270

MaTtemartuyeckue pyHKUMK:

y<2: fo=(8v+12)/(v* +6v)
H(f,)=(15£; +5f2+6)/(15f23+6f2)
2<v<5: £, =3,509-1,3055v + 0,2480v° —0,0175v°

H(f,)=0,08832+0,3218v—0,0167v*

Toraa rpaHuusl foBepUTensbHOro uHTepsana ans G :
BEPXHAA rpaHuLa:

Gob;z =1-exp _yM:| : 22)
. f
HIUXKHAS FPaHMLa:
G,,.=1-exp —yM}. (23)
. L

8.3 JloBepuTenbHbLI MHTEPBAN ANA napaMeTpa Macwtaba O
8.3.1 MeToa onsa Bcex BbIOOPOK

FpaHuLbl ABYCTOPOHHUX [0BEPUTENbHLIX MHTEPBAnNoB Ans napamerpa macwraba O npu yposHe
foBepusi (1 — oc) paccuMTLIBAETCS METOAOM UTEPALUIA:

0,
— 0Dz ]
e0b;z;j+l - _1 (24)
1 B
In
1_(;Lm;z ('x = eob;z;j)
_ un,z; j
eun;z;j+l - _1- (25)
1 B
In
1_ Gob;z ('x = eLm;z;j)
VlTepaLl,l/Il/I MOryT ObITb Ha4YaTbl C Oob_z_o = eun'z'O = é .

Mocne KakaoW wuTepauuMu HOBble  3HAYEHUN Gob)z(x:eun;z;j) u Gun)z(x:eob;z;j)

paccyuThIBaKOTCA NO METOAY, ONUCAHHOMY B 8.2.
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WTepauum AormkHbI GbiTb MpekpalleHbl, KOrAa ABa NOCHEAOBaTeNbHbIX 3HadYeHus kak O TaKk u

ob,z?

0 paBHbl C TpeBGyeMoil TOYHOCTbIO. Hanpumep, AnNA OLEHKM pPe3ynbTaTOB WCMbITAHWI MPOYHOCTH

un, z
pasHuua merble 0,1 % aaeT 4OCTATOYHYIO TOYHOCTb.
8.3.2 MeToa onA HeLeH3YPUPOBAHHON BbIOOPKMN

B cnyyae HeueH3ypupoBaHHON (MOMHOI) BbIGOPKM MOTYT OblTb UCNONbL30OBaHLI CNEAYIOLUE NPOCTbIE
YpaBHEHMUS:

* A 7:1'&/2
0,,.. =0exp| — f% : (26)

# ~ T
0,,..=0exp {— ”’}3“/2} @7)

¢ KoadpchbnumeHTamm Tn;oc/2 nt, B3ATbIMU 13 Tabnuupbl 8.

;1-0f2 7

Tabnuya 8 —KosdhduumeHt nosepus Tn;p

n p=1-q/2 p=a/2
0,975 0,95 0.9 0.75 0.25 0.1 0,05 0,025

5 14897 | 1107 | 0,772 | 0349 | —0444 | —0.888 | —1247 | —1,5675
6 12233 | 0039 | 0,666 | 0302 | —00385 | —0,740 | —1,007 | —1,3247
7 10642 | 0829 | 0,598 | 0272 | —00344 | —0652 | —0,874 | —1,1437
8 0,0548 | 0,751 0547 | 0251 | —0,313 | —0,591 | —0,784 | —1,0096
9 0,8738 | 0,691 0,507 | 0,235 | —0,289 | —0,544 | 0,717 | —0,9122
10 08114 | 0644 | 0475 | 0222 | —0269 | 0,507 | 0,665 | —0,8387
11 0,7603 | 0605 | 0448 | 0211 | —0253 | —0477 | 0,622 | -0,7790
12 07176 | 0572 | 0425 | 0,202 | —0,239 | —0451 | —0,587 | —0,7326
13 06815 | 0,544 | 0406 | 0,194 | —0228 | —0429 | —0,557 | —0,6894
14 06502 | 0520 | 0389 | 0,87 | —0217 | —0410 | —0,532 | —0,6572
15 06235 | 0499 | 0374 | 0,180 | —0,208 | —0,393 | —0,509 | —0,6266
16 05989 | 0,480 | 0360 | 0,175 | —0,200 | —0,379 | —0,489 | —0,6016
17 05778 | 0463 | 0348 | 0170 | -0193 | —0,365 | —0,471 | —0,5795
18 05577 | 0447 | 0338 | 0,165 | —0,187 | —0,353 | —0,455 | —0,5566
19 05405 | 0433 | 0328 | 0,161 | —0,181 | —0,342 | —0,441 | —0,5356
20 05254 | 0,421 0,318 | 0,157 | —0175 | —0,332 | —0,428 | —0,5187
22 04958 | 0,398 | 0302 | 0,150 | —0,166 | —0,314 | —0,404 | —0,4907
24 04719 | 0379 | 0288 | 0,144 | —0158 | —00299 | —0,384 | —0.4669
26 04509 | 0,362 | 0276 | 0,138 | —0150 | 0,286 | —0,367 | —0,4450
28 04326 | 0347 | 0265 | 0,134 | —0144 | —0274 | —0,352 | —0,4249
30 04156 | 00334 | 0256 | 0129 | —0,139 | —0,264 | —0,338 | —0,4098
32 04014 | 0323 | 0247 | 0125 | —0,134 | —0,254 | —0,326 | —0,3951
34 03879 | 0312 | 0239 | 0122 | —0129 | —0,246 | 0,315 | —0,3801
36 03755 | 0,302 | 0232 | 0118 | —0,125 | —0,238 | —0,305 | —0,3687
38 03648 | 00293 | 0226 | 0115 | 0,121 | 0,231 | —0,296 | —0,3578
40 03544 | 00285 | 0220 | 0113 | —0,118 | —0,224 | —0,288 | —0,3479
42 03450 | 00278 | 0214 | 0110 | —0,115 | —0,218 | —0,280 | —0,3394
44 03346 | 0,271 0,209 | 0,108 | —0,112 | —0,213 | —0,273 | —0,3289
46 03286 | 00264 | 00204 | 0105 | —0,109 | —0,208 | —0,266 | —0,3219
48 03210 | 00258 | 0199 | 0,103 | —0,106 | —0,203 | —0,260 | —0,3136
50 03136 | 00253 | 0195 | 0101 | —0,104 | —0,198 | —0,254 | —0,3073
52 03067 | 00247 | 0191 0,099 | —0,102 | —0,194 | —0,249 | —0,3019
54 03012 | 00243 | 0187 | 0,097 | —0,100 | —0,190 | —0,244 | —0,3939
56 02953 | 00238 | 0184 | 0096 | —0,098 | —0,186 | —0,239 | —0,2887
58 02895 | 00233 | 0,181 0,094 | —0,096 | —0,183 | —0,234 | —0,2840
60 02839 | 0229 | 04177 | 0092 | —0,094 | —0,179 | —0,230 | —0,2788

10
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OkoH4aHue mabnuubi 8

n p=1-q/2 p=0/2

62 | 02791 | 0225 | 0174 [ 0,091 | —0,092 | —0,176 | —0,226 | —0,2735
64 | 02743 | 0221 | 0471 | 0,089 | —0,091 | —0,173 | —0,222 | —0,2687
66 | 02697 | 0218 | 0,169 | 0,088 | —0,089 | —0,170 | —0,218 | —0,2647
68 | 02656 | 0,214 | 0,66 | 0,087 | 0,088 | —0,167 | —0,215 | —0,2612
70 | 02618 | 0211 | 0,164 | 0,085 | —0,086 | —0,165 | —0,211 | —0,2573
72 | 02573 | 0208 | 0,161 | 0,084 | —0,085 | —0,162 | —0,208 | —0,2530
74 | 02542 | 0205 | 0,159 | 0,083 | —0,084 | -0,160 | —0,205 | —0,2495
76 | 02504 | 0202 | 0,157 | 0,082 | —0,083 | —0,158 | —0,202 | —0,2456
78 | 02466 | 0,199 | 0,155 | 0,081 | —0,081 | -0,155 | —0,199 | —0,2427
80 | 02438 | 0,197 | 0,153 | 0,080 | 0,080 | 0,153 | —0,197 | —0,2391
85 | 02352 | 0,190 | 0,148 | 0077 | —0,078 | 0,148 | —0,190 | —0,2326
90 | 02286 | 0,185 | 0,143 | 0075 | 0,075 | —0,144 | —0,184 | —0,2260
95 | 02218 | 0479 | 0,139 | 0073 | 0,073 | 0,139 | -0,179 | —0,2197
100 | 02162 | 0,175 | 0136 | 0,071 | —0,071 | -0,136 | —0,174 | —0,2132
110 | 0,2056 | 0,166 | 0129 | 0,067 | —0,067 | -0,129 | —0,165 | —0,2027
120 | 01962 | 0,159 | 0123 | 0,064 | —0,064 | -0,123 | —0,158 | —0,1946

8.4 JoBepuUTenbHbIA MHTEPBAn OJIA 3HAaYeHUss X BenuuuHbl X 3aJaHHOro 3HauYeHus G(x)

¢ yHKUMU pacnpeneneHus.
8.4.1 MeTop ona Bcex BbIOOPOK

,D,OBepVITeJ'IbeIVI MHTEPBaANn aAna X 3a/J,aHHOl7I G(X) MOXeT ObITb BblMUCNEH nyTem peLieHus
TPAHCUEHAEHTHOro ypaBHeHUA:
Gun;z(x:xob;z):G ):G (28)

3TH ypaBHEHUs1 MOryT ObiTb PELLEHbI NyTEM BApPbUPOBaHWSA NEPEMEHHON X Mpoueaypon, ONUCAHHOW
B 8.3.1, B KauecTBe MeToAa nocneaoBaTenbHbIX MPUONMIKEHUA.
OpHako B OONbLUMHCTBE CryvyaeB [JOBEpPUTENbHbIE MHTEpBanbl AnNA X MOryT ObiTb ObicTpee

ob; z (x = xun;z

onpeaesieHbl ANA 3a4aHHOro 3HaveHus G(x) no guarpamme Bewbynna. Ona 9TOoM uenu rpaHuubl

[OBEPUTENBHOIO MHTEpPBAna, onpeaeneHHble B COOTBETCTBMM C 8.2, HanpuMep Gob;z(x) " Gun;z(x),
[OMKHbI ObITh PacCYUTaHbl ANS OrPAHMYEHHONO YMCHA 3HAYEeHUIt X U HAHECEHbl Ha anarpaMMmy Benbynna.
B npeaenax rpacdhmuka Ha guarpamme Benbynna goBepuTenbHble MHTEPBAnbI ANsl X , 3a4aBAaEMOro G(x),

MOryT BbITb ONpeAeneHbl HanpPsIMyHo.
31a npoueaypa CTAHOBUTCS HETOUHOW MPK ManbiX 3HAYEHUSX G(x), Kak B Cnyvasix, koraa creneHb

cBoB0abl f2 pacrnpegeneHus xu-kBaapaT MPUHUMAaeT 3HadeHust meHblle 1. [MpedenbHble KpUBblE

JI0BEPUTENBLHOTO UHTEepBana yHKUMUK pacnpeaeneHus G(x) JOIKHbI BbITh NMHEHHO SKCTPANONUPOBAaHbI,

rpacu4eckn unm YNCNEHHO.
padhmueckasd akcTpanonaumsa nO3BONAET HEMOCPEACTBEHHO OnpeaennTb rpaHulbl JOBEPUTENBLHOIO
WHTepBana X u3 guarpammbl Beinbynna.

A

[na uucneHHoro onpeaeneHna AOBEPUTENbLHOIO WHTEpBana 3aJaHHOro 3HadeHus .X2 no TOo4YKam

A

cneayeT BblOMpaTb 3Havewna X, >X,, u gna 9Toro X, [OBEpPUTENbHbIA WHTEpBan  PyHKLMM

pacnpeaeneHus G(xl) paccunTbIBAETCS MO 8.2 AN NONyYeHUs A0BEepUTENbHbIX HTepsanos (7, ()?1)

mG,,. ()?1) .

BeiGpaHHOe 3HaueHue X; [O0MKHO COOTBETCTBOBATH NMPUOMMIUTENBHO HWXKHEW rpaHuLe auanasoHa
N3MEPEHHbIX 3HAYEHUN X .

Toraa rpaHuLbl 4OBEPUTENBLHOIO MHTEPBana 3HayeHuss X, Cneayer BbIMMCMATbL C UCMOMNbL3OBAHMEM
cneayrowmnx ypaBHeEHUN:

11
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ln(l - G(fcz ) Pob:z
Xy oy =X — : (29)
B ' ln(l—Gun;Z xl))
] 1
| m(1-G(%,)) [
xl;un z = xl A . (30)
ln(l -G,,.. (xl))
8.4.2 MeTop, onA HeLeH3YPUPOBAHHOMN BbIOOPKMN
Ona G <0,632 moryT 6bITb UCMONL30BaHLI CREAYIOLLME NPOCTLIE YPABHEHUS:
_ _ 1
1 Bob;z
Xppe =0 | IN——| (31)
’ Tl 1-G(%)
_ _ 1
1 Bun;z
'xun'z = eun'z ln A (32)
| | 1- G(x)

n 0 OOIMKHbI 6bITb paccyunTaHbl B COOTBETCTBUM ¢ 8.3.1 nunu 8.3.2.

ob, z un, z
OTOT yNPOLUEHHbLIA METOA pacveTa npuBoAMT K Oonee OCTOPOXHOW OLEHKE [OBEpPUTENbHOrO
UHTEpBana X, N0 CPaBHEHMUIO ¢ 6onee TOYHbIM METOAOM SKCTPANONALUUK, Kak OnNMcaHo B 8.4.1.

B BbiGopkax, rae n>20 u =5, n ana snauennit G <0,1 gomkHbl GbiITb UCNOMbL30BAHbI
crneayoLme ypaBHeHNs!, AatoLLme nyYLlee NpubrnmkeHue K TOHHOMY MEeToay, ONUCaHHOMY B 8.4.1:

3HaueHus O

R 1 Bob; =
. =6 hl+ ,
'xob,z 1_(;(),(\:) (33)
1
R 1 B, =
X . = 0] In——— (34)
1-G(%)

12
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MpunoxeHue A

(uHcpopmaLMOHHOE)
Mpumepbl

A.1 HeueH3ypupoBaHHas BbIbOpKa

A.1.1 JaHHbIe

Tabtnuuya A.1 —PesynbraTthl 3KCNEPUMEHTA MO ONPEAENEHUIO HANPSHKEHNUS pa3pyLUEHUS

Homep obpasua Hanps»xeHne paspyLueHus, N/mm2

1 41,26
2 42,54
3 44,31
4 4443
5 4467
6 45,02
7 45,37
8 46,08
9 46,08
10 46,55
11 47,86
12 48,21
13 48,21
14 48,31
15 49,63
16 50,34
17 50,43
18 50,69
19 50,78
20 51,05
21 51,05
22 51,05
23 51,76
24 53,17

A.1.2 CtaTuCcTUYECKAA OLeHKA
A.1.2.1 ToyevyHOe OLieHUBaHUE
Metoa onucaH B 6.2.

W3 Tabnuuel 3, ans n=24, k =1,4975:

s =int(0,84x24)=20.

Orciona B =18,67 u 6 = 49,26 N/mm*.

A.1.2.2 OueHka ooBepUTENIbHbIX UHTEPBASIOB

Ons  koadbdpuumenta poeepuss 95%  posepuTenbHble  MHTEPBAnbI: 1—0(/2 = 0,975 "

0/2=0,025.
a) MeToa onpeaeneHns 4OBEPUTENBHOIO MHTEpBana angd napameTpa popmbl npuseaeH B 8.1.
3 Tabnuupl 4, C NOMOLLBIO NMHENHOI UHTEPNONALMM, fl/n =2,918, rakuro £, =70,03.

W3 Tabnuupl 5, X§0’O3;07975 =95,05n Xgom;o’ozs =48,78.
Orciopa .., =25,34 n B3, =13,61.

6) Metoa onpegeneHus AOBEPUTENbHLIX MHTEPBANoOB ANS G(x) npuseaeH B 8.2, U pesynbTaThl

uny z

BbIYMCIEHMI NpUBEAEHbI B Tabnuue A.2.

13
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Tabnuua A.2 —PesynbTaTbl BbIMUCNEHUI COrNacHo 8.2

G (x) X Y Y f2 H (fl ) v Xffz;o,ws Xffz; 0,025 Gob;z Gun;z
N/mm2 % %
%

99 53,46 |-1,5276)|0,08670 | 24,054 | 0,04215| 4,8054 | 39,433 | 12,440 | 99,96 91,67

95 52,24 |-1,0966 | 0,06243 | 33,026 | 0,03058 [ 3,0869 | 50,757 | 19,067 | 99,13 83,17

80 50,53 |-0,4752|0,04608 | 44,395 |0,02269 | 1,6452 | 64,679 | 27,887 | 90,90 64,42

63,21 49,26 0 0,04838 | 42,331 | 0,02381 | 1,0241 [ 62,179 | 26,259 | 77,78 47,02

10 43,67 | 2,2488 | 0,2343 | 9,4985 | 0,1090 | 0,1177 | 19,751 2,973 21,71 3,62

1 38,5 4,6013 | 0,7380 | 3,6005 | 0,3027 [0,01359 | 10,426 | 0,377 3,86 0,14

PucyHok 1 nokasblBaeT 3Ha4YeHUA G(x), G G u3 Tabnuubl A.2, rpapuyeckn HaHECEHHbIE Ha

ob,z? un, z
BeNOYNnNOBCKYyl0 (BEPOATHOCTHYK) Oymary COOTBETCTBEHHO AMNS KaXaoro X u3 Tabnuupl A.2, BMECTe C

pesynbTatamMmu JaHHbIX Mpegena npovyHoOCTU U3 Tabnuubl A.1.
¢) MeToa onpeageneHns 4OBEPUTENBHBLIX MHTEPBANOB NapaMeTpa Maclutaba npusoauTcs B 8.3.
Tabnuua A.3, nomyyeHHass C ucnomnb3oBaHuMem MeToga 8.3.1, nokasbiBaeT pe3ynbTaThbl

nocnefoBaTenbHbIX UTepaumit ans onpesenenus 6, _n 0, .

Tabnunua A.3 —Pesynbtarel nocnegoBatenbHbIX MTEpaLuii cornacHo n. 8.3.1

Homep utepaumm 0,5 0,...
0 49,26 49,26
1 50,47 48,19
2 50,44 48,08
3 50,44 48,06

Mocne Tpex uTepauuini pasHMUA AOCTATOMHO Mana, 4YTo MO3BOMNSIET OCTAHOBUTb WTEPALIMOHHBIN
npouecc.
2 2
Orciona 0, . = 50,44 N/mm* n 0, _ _=48,06N/mm?>.
Tem He MeHee, TaK Kak 9TO HELlEH3ypupoBaHHas BbIOOpKa, ynpoLleHHasa npoueaypa, onucaHHasa B M.
8.3.2, Tarke MOXeT BbITb MCMONb30BaHa.

Ma Tabnuupl 8, 1), s =—0,4609 n 1), 55 =0,4719.

orciopa 0, . = 50,51 N/mm> v 0, =48,03 N/mm” .

n) C koacpdpuumentom gosepua 95 % poseputensHsie nntepsansl ana X npu G =0,1% wmoryt

ObITb OnpeaeneHbl NMbo rpadmuyeckn 3 pucyHka A.1, unm YUCNEHHO METOAOM, ONMUCAHHbIM B 8.4.1.
Npadhmnyeckas akcTpanonauna Ha pucyHke A.1 gaer:

Xy, =38,0N/mm* %=34,0N/mm’ x,  =30,1N/mm*.

~ 2 A
[nst yMcneHHoro MeToaa yaobHo nonarath X, = 38,50 N/mm , uto cooteetcteyer (G=1%. Mo
Tabnmue A.2 yxe Gbinu NPOBEeAEHbl PACYETI U MOMYYEHO:

Gy, (%)=3.86%u G, (%)=0,14%.

ob; z
2 2

Orciona x,.,. . =38,00 N/mm® w x,.,.. =29,03 N/mm" .

CyLlecTByeT XOpOLUEee COOTBETCTBME MEXAY rpadmuyeckum 1 YMCNEHHbIM METOAaMM.

Ona HeueH3ypupoOBAHHON BbLIOOPKM YMNPOLUEHHbIW METOA, OMNUCaHHbIM B 8.4.2, MOXET ObITb
UCNOMb30BaH.

2 un;z

~

Mockonbky #©>20, G<0,1 u [A3 >5, nomyyeHHble u3 A.1.2.1 3Hauenuss O moryT 6biTh
MCNONb30BaHbl B ypaBHEHUSX 8.4.2.

orciopa x,,. . =37,51 N/mm® n x,, =28,97 N/mm”.

370 TaKKe AaeT XOpoLIee COOTBETCTBUE MEXAY rPaPuyeckum 1 NOMHLIM YNCTIEHHBIM METOAAMM.

14
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Hanpsxenne paspymenus, H/mm’

PucyHok A.1 — OueHka BblI6opku 13 Tabnuubl A.1

A.2 LleH3ypupoBaHHas BbIOOpPKaA
A.2.1 aHHbIe
Ta xe BbibOpka, 4TO npuBeaeHa B Tabnuue A.1, UCNONb3yeTCca And STOro MpuMepa, HOo

2
npeanonaraeTcs, 4To obpasubl He MOrYT UMETb HanpshkeHue paspyuweHus Gonbwe 50 N/mm . Takum

00pa3oM, gaHHbIE MPUHUMALOT BUA, NOKAa3aHHbIN B Tabnuue A.4.
15
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Tabnuua A.4 —PesynbTarbl 3KCNEpPUMEHTA ANS ONPeAENEeHNUs HaNPsHKEHUS paspyLUEHUs
HanpskeHue paspyLueHus,
Homep obpasua N/mmz
1 41,26
2 42,54
3 44,31
4 44,43
5 44,67
° 45,02
7 45,37
8 46,08
9 46,08
10 46,55
11 47,86
12 48,21
13 48,21
14 48,31
15 49,63
16 >50
17 >50
18 >50
19 >50
20 >50
21 >50
22 >50
23 >50
24 >50

YpOBeHb LieH3ypupoBaHus onpeaensietcs snaueHusin: 7=24, r=15u r/n =0,625.

A.2.2 CTaTUCTUYECKASA OLIEHKa
A.2.2.1 ToyeyHoOe OLEHUBAHUE
MeTtoa onucan B 6.1.

Ona n=24 n r/n =0,625, n3 tabnmupi 1, kr;n =0,7271 wn, n3 tabnuupi 2, Cr;n =-0,0937.
Orciona 3 =14,67 u 0 = 49,95 N/mm”* .

A.2.2.2 OueHka ooBepUTENbHbIX UHTEPBAJIOB

Ona  koacbduumenta posepuss  95%  posepuTenbHble  WHTEpBAnbI: 1—0(/2 =0,975 wu

0/2=0,025.
a) MeTtop onpeaeneHus 4OBEPUTENBHOIO MHTEpPBana Ang napametpa opmMbl NpuBeaeH B 8.1.
13 Tabruubl 4, C MOMOLLbIO JIMHEHOI MHTEPNORSLMY, fl/n =1,411, rakuro f, =33,86.

W3 Tabnuubl 5, X§3’86;0’975 =51,80 un X§3786;07025 =19,69.

=22,44u B =853,

6) MeToa onpeaeneHnsa JOBEPUTENLHOIO MHTepBana ang G(x) npusegeH B 8.2.
W3 Tabnuue 6, B =0,05951, C =0,02062 n A=0,0781.

PesynbTarbl BLIMUCNEHWA NPUBEAEHBI B Tabnuue A.5.

Ortcioaa, f3

ob, z un; z

16
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Tabnuuya A.5 —Pesynbrarbl BbIMUCNEHUI COrnacHo 8.2

G(x) X i Y Y f2 H(fl) v Xifz;o,ws Xifz;o,ozs Gob;z Gun;z
% |N/mm] % %

99 55,43 | -1,5271 | 0,2799 | 8,1008 [ 0,1285 | 5,2362 | 13,215 [ 2,232 99,98 | 76,37

95 53,83 | -1,0966 | 0,1950 | 11,225 [ 0,0917 | 3,2841 | 22,239 [ 3,948 99,85 | 68,50

80 5160 | -04768 | 01113 | 18,855 [ 0,0540 | 1,7002 | 32,659 [ 8,809 94,74 | 54,81

63.21 | 49,95 0 0,0781 | 26,595 | 0,0381 | 1,0388 | 42,680 | 14,278 | 81,12 | 42,75

10 42,85 | 2,2492 | 0,2864 | 7,9377 | 0,1312 | 0,1203 | 17,440 | 2,149 23,23 3,20

3 39,37 | 3,4917 | 0,6596 | 3,9331 | 0,2753 | 0,0401 [ 11,023 | 0,4661 10,63 | 0,474

2 38,28 | 3,9036 | 0,8239 | 3.3067 | 0,3318 | 0,0281 9,899 [ 0,2982 8,07 0,253

1 36,50 | 4,6021 | 1,1487 | 2,5804 | 0,4348 | 0,0155 [ 8,521 0,147 4,99 0,088

Ha pucyHke 2 npuBeaeHbl 3HaYEHUSA BENUYNH G(x), Gb_z n G u3 Tabnuupl A.5, HAHECEHHbIE Ha

o un, z

Oymary Beibynna COOTBETCTBEHHO KaXKAOMYy 3HAYEHUIO X u3 Tabnuubl A.5, BMecTe ¢ pesynbTtatamu
JaHHbIX MPOYHOCTU U3 Tabnuubl A.4.
¢) Metoa onpeaeneHnsi 4OBEPUTENbHbLIX MHTEPBANOB NapaMeTpa macwrtaba npuseaeH B 8.3.1.

B Tabnuue A.6 npuBeaeHbl pe3ynbTarbl MOCNEAOBATENbHbLIX UTEpAUUR ANA OnpeaeneHus eob_z "

eun;z'
Tabnuuya A.6 —PesynbTarbl N0CNeA0BaTENbHbLIX MTEPALMIA cornacHo 8.3.1
Homep utepaumm 0,5 0,...
0 49,95 49,95
1 51,98 48,24
2 52,54 48,30
3 52,75 48,30
4 52,84 48,30
5 52,88 48,30

Mocne nATM uTepauui, pasHMua AOCTATOMHO Mana, 4YTO MO3BONSET OCTAHOBUTb WTEPALMOHHBIN
npouecc.

Otciopa 0, = 52,88 N/mm* w0, =4830N/mm” .
n) C koacpduumentom aosepus 95 % poseputensHbie untepsansl ana X npu G =0,1% wmoryt

ObITb OnpeaeneHbl NM6o rpadpuyeckn Ha pucyHke A.1, MIMBO YNCMEHHO METOAOM, ONUCAHHLIM B 8.4.1.
padhuyeckada akcTpanonauna Ha pucyHke A.2 gaer:

X, =358 N/mm®, $=30,2N/mm*, x, =253 N[/mm*.

A 2 A
Ans uncneqHoro MeToaa yao6Ho nonarats X, = 39,37 N/mm , uto cooteetcteyer G =3%. U3
Tabnuupl A.5, pacyeTbl ke Gbif NPON3BELEHbI U NONYYEHO:

G..(%)=10,63%, G, (%)=0,474%.

— 2 _ 2
Otciopa x, , . =36,73 N/mm* w x, . =22,63N/mm*.
CyLUecTBYET XopoLlee COOTBETCTBUE MeXAY rpahu4eCKUM U YNCAEHHBIM METOAaMM.
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