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rOCT ISO 9080—2023

Mpeancnoeue

Llenw, ocHOBHLIE NPUHLMMBLI M 0BLKMe NpaBuna npoBedeHnsa paboT No MeXrocyqapCTBEHHOW cTaHgap-
Tusaumm yctaHosnedbl FOCT 1.0 «MexrocynapcTeeHHas cucTeMa cTaHaaptuaaumu. OCHOBHbBIE NMONOXKEHUA»
n FOCT 1.2 «MexrocyaapcTBeHHasa cucteMa ctangapTtusauuv. CTaHaapTsl MeXrocyaapcTBeHHbIe, npaBsuna
M pekoMeHZaLuKn No MexrocyaapcTBeHHON cTaHdapTusauuun. Mpaeuna paspaboTku, NPpUHATUS, 0BHOBNEHWS
M OTMEHbI»

CeeneHus o cTaHgapTe

1 MOOrOTOBNEH O6bLwecTBoM € orpaHu4YeHHon oTBeTcTBeHHOCTLIO «Ipynna MONUMNMACTUK» (OO0
«Mpynna MNOJIMMNACTWMK») Ha ocHoBe COBCTBEHHOrO NMepeBofda Ha PYCCKWMIA A3blK aHINMOSA3bIYHON Bepcum
cTaHOapTa, YKasaHHOro B NMyHKTe 5

2 BHECEH ®epgepanbHbIM areHTCTBOM MO TEXHUYECKOMY PETrYNMPOBaHUIO U METPONOrK

3 NMPUHAT MexrocynapcTBEHHbIM COBETOM MO CTaHAApPTM3aLMM, METPONOruu 1 cepTudukauumn (npo-
Tokon oT 27 fekabps 2023 . Ne 168-11)

3a NMPUHATKE NporosiocoBanu:

KpaTkoe HanmeHoBaHWe CTpaHsbi Koa cTpaHs CoKpalleHHoe HauMeHOBaHWe HauMoHaNbHOro opraqa
no MK (MCO 3166) 004—97 no MK (UCO 3166) 004—97 no craHgapTu3auuu
Benapycb BY [occTangapt Pecnybnnkn Benapycb
Knpruams KG KelprelactaHgapt
Poccus RU Pocctanpoapt
YabekuctaH uz YactaHgapTt

4 lMpwukasom PenepansHOro areHTCTBa Mo TEXHUYECKOMY PErynupoBaHWO M MeTpororum ot 28 peka-
Bpsa 2023 r. Ne 1716-cT mexrocynapcTBeHHbid ctaHgapt FOCT ISO 9080—2023 BBEOEH B AENCTBUE B
Ka4ecTBe HauuoHanbHoro craHgaprta Poccuitickon ®epepaumn ¢ 1 gekabps 2024 r. ¢ npaBoM OOCPOYHOrO
NpUMeHeHNs

5 Hactoawwmin cTaHgapT WOEHTMYEH MexayHapogHomy ctaHgapty 1ISO 9080:2012 «TpyGonposogbl M
BO34yX0BOAkLI U3 NnacTmacc. OnpegeneHne AnUTenbHOW MMapocTaTUHECKOW NPOYHOCTY TEPMONIAcToB Ha 06-
pasuax B popme Tpyb meTogom akcTpanonauumy («Plastics piping and ducting systems — Determination of
the long-term hydrostatic strength of thermoplastics materials in pipe form by extrapolation», IDT).

MexayHapogHbl cTaHgapT paspabotaH TexHMYecKMM KOMUTETOM no cTaHgaptuzaumm ISO/TC 138
«lMnacTtmaccoBble TpyObl, UTUHIM M apMaTypa ANA TPaHCMOPTUPOBAHMA KUOKUX U rasoobpasHbix cpeny,
nogkommteToM SC 5 «O0wWme cBoicTBa TpyD, OMTVMHIOB M apMaTypbl U3 MAAacTMacc M MX KOMMNNEKTYOLMX.
MeTogbl UCNbLITAHWA U OCHOBHbIEe TexHWYeckune TpeboBaHua» MexaoyHapogHOW opraHu3auud no ctaHgapTu-
3auumm (1SO).

Mpy NpMMEHEHMM HACTOSILLEro cTaHaapTa PEKOMEHAYETCA UCMONb30BaTh BMECTO CChINMOYHbIX MEXOy-
HapofHbIX CTAaH4APTOB COOTBETCTBYIOLLME UM MEXrocyqapcTBEeHHble CTaHAapThl, CBEAEHUs O KOTOPbIX Mpu-
BeLEHbI B AONOMHNUTENBHOM NpunoxeHun JA.

JononHuTeneHble CHOCKW B TeKCTe cTaHgapTa, BblOeneHHble KYpCcUBOM, NpuBedeHbl Ans MOosiCHEHUs
TEKCTa opuruHana

6 BBEOEH BIEPBbIE
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FOCT ISO 9080—2023

HHgpopmayus o eeedeHuu 8 delicmsue (npekpauwjeHuu delcmeus) Hacmosaweao cmaHdapma u uame-
HeHUl K HeMy Ha meppumopuu yKkasaHHbix ebiuie 2ocydapcme nybnukyemcs e ykasamensx HauuoHambHbIX
cmaHdapmos, uzdasaemsix 8 amux 2ocydapcmeax, a makxe 6 cemu MiHmepHem Ha calimax coomeemcmesy-
OWUX HaUuUOHaIbHbIX 0p2aHoe Mo cmaHdapmu3ayuul.

B cnyyae nepecmMompa, UMeHeHUs Umu OmMeHbl Hacmosiuea2o cmaHdapma coomeemcemaytowas UH-
gopmayus 6ydem onybnukoeaHa Ha oghuyuanbsHOM UHmepHem-calime MexeocydapcmeeHHO20 cogema o
cmaHOapmu3sayuu, Memponoauu u cepmughukayuu e kamanoee «MexezocydapcmeeHHble crmaHdapmabi»

© 180, 2012
©® OdhopmneHue. OIBY «MHCTUTYT cTaHgapTusauum», 2024

B Poccuiickon ®enepalnn HacTOAWMA CTaHOAAPT HE MOXKET OblTb MONMHOCTBIO UMK
YacTUYHO BOCMPOM3BEOeH, TUpaxKMpPoBaH U pacrnpocTpaHeH B KadyecTBe odULManbHOro
nagaHua 6es paspeweHus PefepansHOro areHTCTBa MO TEXHUYECKOMY pPEeryrnvpoBaHUI
N METPONoruu
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CopaepxaHue

iR el s LRI T e T T TTTTTITTT T TTTTRT 1
2 HOopMATNBHBIG CEBIMRM.: = < 5 - ¢ o omemms 5 6 x5 6 5 5 8 o aliabis 5 b 55 50 5 & vl aiEss @ as S n S8 SEmass 56 a5 s da 1
3 TepMUHEBI MOMPBIBIMSHMA : o ¢ o cusriras v s 5 % & @ ¥ 6 @ Swaem & 5 & & 76 @ # St s ¥ 6% ¢ o & ¢ oarardis s s e s v § 5 @ a0 2
4 HakonneHne CTaTUCTUHECKMX JAHHBIX . . . oottt i ittt e it et et e e e e et e m it aaee e 3
5 MeTOA SKCTPAMOTALMUL . . . o ot it et e et e e e e e e e e e e e e e e e e e e e e 3
6 lNpumMep pacueTa KpUBLIX perpeccun, NoATBEPXAeHWe JOCTOBEPHOCTY NporpaMmHoro obecnederus ... .7
7 TIPOTOKOM UCTIBITAHUMST . o . . oot i et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e 7
MpunoxeHue A (0bs3aTenbHOE) MEeTOABI AHAMMBE . . . . . oottt e e e e e e e e e e 9
MpunoxeHune B (obszatensHoe) MeTod aBTOMaTMYECKOro OOHAPYKEHUS U3MOMa . . . . . oo oo v et e e . 13
MpunoxeHune C (cnpaBo4Hoe) MNpumeHeHne SEM k pesynbratam paspyLleHUin Nof HanpskeHueM

ANA NONYKPUCTANMUYECKNX MOMUMEPOB .« . . . oottt it et et e e e e 14

MpunoxeHue D (cnpaBoyHoe) MNpumeHeHne SEM k peaynsratam onpefeneHus AnuTenbHON NPOYHOCTH

NONMUMEPOB HA OCHOBE BUHUIMXITOPUOA . . . oo ottt et e et e e e e e e e et e e et e e e e 21
MpunoxeHue E (cnpaBodHoe) MNporpaMmHoe obecnedyeHue ONs pacyeTa JaHHbBIX O paspyLUeHum
nog HanpsikeHwem B cooTBeTcTBUM C ISO 9080 . ... . .. ... ... . . .. 26
MpunoxeHune A (cnpaBovHoe) CBegeHUs 0 COOTBETCTBMM CChINMOYHBIX MEXAYHAPOAHBIX CTaH4ApTOB
MEXIOCYAAPCTBEHHBIM CTAHOAPTAM . . o . o vt ittt ettt e e e e et e e e a e e ie e e e e 27
EHMBMMOFDADMA oo w5 5 5 ¢ & 0 & consinering w5 & % & 0 6 @ Samaamm s & & ¥ 8 5 8 8 GWSTATEG & 8§ 8§ @ DT R R 6 ¥ 8 B B 28
v
Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 4 /38

CrtpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-9080-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=68212
https://gostexpert.ru/gost/gost-9080-2023?utm_source=pdf&utm_medium=68212&utm_term=page

rOCT ISO 9080—2023
BeegeHue

0.1 O6wue nonoxeHus

[aHHbIA cTaHOapTHLIW 3KCTpanonAuuoHHbId Metoa (SEM) npegHasHauyeH Onsi OUEHKWM ONUTENbHOW
rmopocTaTMHecKoW MPOYHOCTM mMaTepvMana Ha obpasuax B Buae Tpyb. KoHkpeTHbie TpeboBaHusa K hUM3MKO-
MeXaHW4YeCcKMM CBOMCTBaAM MaTepuana, UCMoNb3yeMoro no npeaycMoTpeHHOMY Ha3HaueHuwo, NpuBOAAT B
cTaHpapTax Ha wuagenue. [aHHbli MeTod He OTMEeHsIeT CyLlecTBylowmMe MeTodbl pacydeTa HanpsiKeHWn unu
JOMNycKaeMblX OaBNeHWin Ana nonuMepHbiX Tpyd, onbIT ANUTENBHOW 3KCNNyaTauun KOTOpPbLIX ABNSAETCA yOO0B-
NEeTBOPUTENbLHbLIM.

[ns npoeegeHua SEM-aHanusa 6binun paspaboTaHbl NakeTbl NPOrpaMMHOro obecneyeHus, onnucaHHble
B npunoxenun A u npunoxeHun B. Kommepueckn goctynHbl nporpaMmmbl ansa Windows (cm. npunoxeHue E).
PekomeHayeTcs MCNonb3oBaTh 3TU NpOrpaMmMHbIe NaKeTh.

0.2 MpuHuMN

MpurogHoCTb NCMMMEPHBIX MaTepuanoB AnNd HanopHelx Tpyb onpegensieTcsa ux gnuTensHow paboTto-
CcnocoBHOCTLID No4 BO30ENCTBMEM MMOPOCTATUHECKOr0 HaNpPsKEHUS C YYETOM OXUOAeMblX YCIIOBUIA SKCMNy-
aTauuu (Hanpwumep, Temnepatypsl). [py NPOEKTMPOBaHWW NMPUHATO BbipaXaTbk JaHHYI0 XapakTepUCTUKY Kak
rmgpocTaTudeckoe (KonbLeBOe HanpsXeHue), kotopoe Tpyba M3 paccmaTpuBaeMoro Marepuana MoXeT Bbi-
depxaTb B TedyeHue 50 net npu Temnepatype 20 °C, ecnu B Ka4eCcTBe BHYTPEHHEW WCMbITAaTENbLHOW cpefbl
NPMMEHAETCS BOAA, NPW 3TOM BHELUHEN UCMbITATENbHOW cpenor MoXeT ObiTh Boga unuv Bo3ayx. [JaHHbIl me-
TOA He nMpefdHasHayeH Ang onpedeneHust cpoka crnyxosbl.

B onpegeneHHbIX cny4asx rugpoctaTuyeckyo NPOYHOCTE HeobxoguMo onpeaensite NpU MEHbLLIEM CpO-
ke crny>Bbl UNK NOBbILEHHbIX TeMMNepaTypax NMbo ¢ y4eToMm yKazaHHbIX YCNOBUA OOHOBPEMEHHO. [1pun aToM
MeTon, MPUBEAEHHbIN B HAcTosLWeM cTaHdapTe, pa3paboTtaH gns obomx BUOOB OLEeHOK. MonyyYeHHbIR pesynb-
TaTt ByaeT xapakTepu3oBaTbh HWXHWIA NPOrHO3MpyeMbli Npegen AnuTtensHon npoyHocTu (LPL), senawwmncs
HWXHWUM OOBepPUTENbHLIM NPedenoM MPOrHo3MpyeMOoro 3HavyeHusa HanpskeHwus (NpegefibHoe HanpsiKeHwe),
KOTOpOE MOXET Bbi3BaTb pa3spylleHne matepuana Tpybbl B yCTAHOBMNEHHbBIE CPOKX NPV 3afaHHbIX Temnepa-
Typax.

B HacToswem ctaHgapTe npuvBegeH METOA 3KCTpanonsauuu pesynbTaToB MCMbITaHWA Npu pasnuyHbIX
Temnepartypax nocne MHOrogaxkTopHoOro NMHEWHOro pPerpeccuoHHoro aHanusa. llony4veHHble pesynbrartbl
O30T BO3MOXHOCTb ONpedenaTh XxapakTepHble AMs NONMMEepPHOro Marepmarna pacHeTHbIe 3Ha4YeHUs Hanpske-
HUA B COOTBETCTBMM C METOLAMM, NPUBEAEHHBIMY B CTaHOApTax Ha U3genus.

AHanu3 MHoropakTopHOW NUHENHOW PEerpeccuyM OCHOBAH Ha CKOPOCTW MpoueccoB, Hanbonee TOYHO
OMMCbIBAEMbIX MOLENbI0 OTHOLLEHUs norapumMa HanpsxeHus (logq HanpsHKeHWs) K norapugmy BpemMeHn
(logyq BPEMEHM).

[nsa OUeHKM NPOrHO3MpyeMoro 3HadeHusl NpUMeHSIEMON Modenu HeobxogumMo MCNoNb3oBaTh OXugae-
MbIA 97,5 Y%-HBIA HWKHWIA NPOrHO3MPYEMBIA Npeaen ANUTensHon NpodYHocTr (LPL), akBUBanNeHTHbLIA HIDKHEMY
JoseputenbHomy npegeny 97,5 %-HOro JOBEpPUTENBHOMO WHTEpPBana NporHo3MpyeMoro 3HadeHus. [aHHoe
COOTHOLUEHWE MPUMEHSIOT B MatemMaTUHecKkMx pac4eTax C UCnonb30BaHUueM CTaTUCTUHEeCKNX METOAOB.

MeTof, npuBeOeHHbIN B HACTOSALWEM CTaH4apTe, NO3BONAET NPOBOAUTE 3KCTPaNONALMKD 3HaYeHUW Ha-
NPSBKEHWS pa3pyLLeHWs B YCNOBUSAX 3KCNnyaTauuun, oTnMyarwmnxes ot obbivHbix (npyu Temnepatype 20 °C B
Tevenune 50 net) (cm. 5.1.5).

TepmonnactuyHble MaTepuansl B hopme TpyD, Takne Kak TepMONIacTUYHbIA MOSIMMeEpP C MUHepanbHbIM
HanonHeHeMm, apMMpOBaHHbIA BOMOKHOM, NNacTudUUMpOBaHHbLIE TEPMOMNNACTUYHbIE MaTepuansl, CMecu u
cnnaebl, NOTPebyT AONOMHUTENBHOIO BHUMAaHWSA B OTHOLUEHWUW MPOTrHO3MPOBaHMSA ONMTENbHOW NMPOYHOCTH,
KOTOpOe OOMKHO BbiTh YUTEHO B COOTBETCTBYIOLLMX CTaHOAPTAX Ha U3genus.

Cpega, vcnonb3yemas Ansi Co3gaHus gaeneHus B Tpybe, He 4OIMKHA OKasbiBaTb OTpULATENbLHOMO BO3-
Jencteua Ha Tpyby. B kavecTBe Takon cpeabl 06bIMHO NPUMEHSIOT BOAY.

[Honro paccmaTtpuBarncs BoNpoc O TOM, Kakas nepeMeHHasl 4omKHa ObiTh B3ATa B Ka4ecTBe He3aBuCu-
MOW NepeMeHHON Ans pacyeTa ANUTEeNsHOW rTMApPOCTaTUYECKON NPOYHOCTU — BPEMS UMK HANPSKEHNE.

OCHOBHOW BOMPOC, Ha KOTOPLIA JOSMKEH OTBETUTL METo, MOXeT ObiTe chopMynupoBaH ABYMS CMOCO-
Bamu, NpUBEOEHHBIMU HUXE.

a) Kakoe makcumanbHoe HanpsikeHue (Mnv gaBrneHue) MOXKeT BhlAepaTk OaHHbIA MaTepuan B (hopme
Tpybbl Npy 3agaHHOM TeMMNepaType B TeYeHUe ONpeaeneHHoro BpeMeHun?

V
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rOCT ISO 9080—2023

b) KakoBo nporHosvpyemoe BpeMsa A0 paspyllieHus Ans martepvana B hopme TpyObl Npu 3agaHHOM
HanpspkeHWK 1 Temnepartype?

O6a Bonpoca ABNANTCA 3HAYUMBIMU.

Ecnu pesynbTaTthl UCMBITAHWIA ANS UccnedyeMoi Tpybbl He MoKasbiBalT HUKaKoro pazbpoca W ecrnu
MaTepuan Tpy6bl MOXET BbiTh MAeanbHO ONUCaH BbIBPaHHON 3MNMPUYECKOA MOLENbo, TO PErPeccus ¢ He-
3aBMCUMOCTbLIO OT BpeMeHV WNW HanpshkeHus OyaeT moeHTMYHoW. Ha npakTuke Takast kapTuHa He ocylle-
CTBMMA, NOTOMY YTO YCNOBMA UCMbITAHWIA HMKOrOa He ObiBaloT MaeanbHbIMKM U MaTepuan He byaget Ha 100 %
04HOPOAHLIM, NMO3TOMY B HabniogeHusx Bceraa OyaeT Habnwgatbes pasbpoc. Perpeccun, paccymTaHHble ¢
MCMNONb30BaHWeM OBYX OOMOMHUTENBHBIX HE3aBUCUMbIX MepeMeHHbIX, He ByayT MAEHTUYHLIMUK, U pasHuLa
ByOeT yBenuuneaTbca ¢ pocToM pasbpoca.

MpepnonaraeTcs, YTo NepeMeHHas, KoTopas noaeep:KeHa Haubonbluei naMmeHYnBoCcTH (pasbpocy), —
9TO BpeMeHHas nepemMeHHasl, 1 OHa [OIKHa paccMaTpMBaTLCS Kak 3aBUCKHMan nepemMeHHas (cnydaiHas ne-
pemMeHHas), 4Tobbl o6ecnedynTb NpaBUIbLHYIO cTaTUCTUYeckyo 06paboTky Habopa gaHHbLIX B COOTBETCTBUM C
aTum metoaom. OOHAKo No NPakTUYECKUM NPUYMHAM NPOMbILLNEHHOCTb NpeanoYnTaeT NpeacTasnaTb Hanps-
eHUe Kak hyHKLUIO BpeMeHW B Ka4ecTBe He3aBUCUMON NepeMeHHoW.

0.3 NMpumeHeHWe MeTOOOB

Llens akcTpanonauMoHHOro MeToga, NpuBeAeHHOro B HAacTOALWEM cTaHaapTe, No3BONAeT:

a) OLEHUTb HWKHMI NPOrHo3upyemblit npeen Hanpsxerus') (npu ypoeHe BeposiTHocTM 97,5 %), Ko-
Topoe Tpyba u3 paccmartpvMBaemoro matepuana cnocobHa Belgepxatb B TedeHue 50 neT npu Temnepatype
okpyxatowen cpegbl 20 °C, ucnonbays BoAy UMM BO3AYX B KAYECTBE UCMbITATENbHOW cpelbl. B cooTBeTCTBUM
c ISO 12162 knaccuduLMpyemMoe 3HaYeHWe 3TOr0 HUXHEro npegena nporHo3MpoBaHUs ONpedensieTcs Kak
MRS u ncnonsayetca ons knaccudukauum matepuana;

b) oueHUTb 3HaYeHWe HWKXHEro NPOrHO3WpPyemoro npegena HanpseHws (MpyM ypoBHE BEpPOATHOCTM
97,5 %) nubo Npu pasnuyHbIX pac4HeTHbIX BpeMeHax, NMbo nNpu pasnuyHbIX TEMMNepaTypax, a B HEKOTOpbIX
cny4Yasx v npu ToMm, 1 npu gpyrom. B cooTBetcTeun ¢ ISO 12162 knaccudmumpyemoe 3Ha4eHMe Takoro Hux-
Hero NporHo3npyeMoro npegena onpegensercs Kak CRSGJ W ucnonb3yeTcsa Ang uenen NpoekTMpoBaHus.

CyllecTByeT HECKOMLKO MoAenen 3KCTpanonsayum, KoTopele MMEKT pa3Hoe KOMMYecTBO NnapameTpos. B
OaHHoMm SEM ByayT ucnonb3oBaThCH TONLKO MOAENU C ABYMS, TPEMS UMK YEeTLIPbMS NapaMeTpamMu.

Bonbliee 4yucno napamMeTpoB MOXET YBENUYNTL annpoKCUMaLUWIo, HO Taloke YBenUYnTL U Heonpegenex-
HOCTb MPOrHO30B.

SEM onucbkiBaeT npaBunia OLeHKU HUXKHEro nporHo3upyemMoro npegena (¢ 97,5 %-HbiM YpOBHEM BEPOAT-
HOCTM) W HanuM4ue Unu oTCyTCTBUE nanoma?, kotopblit yKasblBaeT Ha nepexon Mexay pesynsratamu Tunos A
n B (cM. npunoxeHue B).

MeTon npuMeHsieTca ONsi MaTepuarnoB, UCMbITLIBAeMbIX Ha obpasLuax B dhopme Tpyo.

OxkoHyaTenbHbIM pesynstatoMm SEM Ons KOHKPeTHOro MaTtepuana sBAAETCH HVKHUIA NPOrHO3UpyeMbli
npegen ruapoctaTMyHeckon npodHoctr (¢ 97,5 %-HbIM YPOBHEM BEPOATHOCTM), BblpaKeHHbIN Yepes KonbLe-
BOE HanpsxeHue npu 3agaHHbIX BpeMeHn U TeMmnepaTtype.

[Ons mHorocnolHeIX Tpyb onpeaeneHne ANUTENbHOM rTMAPOCTAaTUYECKOM NMPOYHOCTU U3LEennii NpoBoasT
B cooTBeTcTBMU C ISO 17456.

Ons Tpy® M3 KOMMO3UTHLIX MaTepuarnoB 1M apMUPOBAHHLIX TEPMONNACTOB PYKOBOACTBO MO UCMOMNb30Ba-
HUIO 3TOro MeToda NpMBedEeHo B cTaHdapTax Ha uagenuve.

PykoeoacTBo no onpegeneHwio AnvTensHoW ruapocTatn4eckon NpoYHOCTU KOHKPETHOro Martepuana ¢
MCMNONb30BaHWeM 3TaroOHHbIX KPUBLIX NMPUBEOEHO B COOTBETCTBYIOLEM CTaHaapTe Ha usgenue.

1 B paznuyHbix gokymeHTax SO HukHWIA npegen nporHo3uposaHus (LPL) HenpaBunbHO onpedeneH Kak HUKHWA
npegen goctoeepHocTh (LCL), rae LCL npeacrasnseT cobor HWKHWUIA Npeden agoctoBepHocTu 97,5 % Ona cpeaHew ru-
[pOCTaTUYECKOW NPOYHOCTH.

2) Takxe NpUMEHSIoM MepMUH «KOMEHO».
VI
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Monpaeka k NOCT ISO 9080—2023 Tpy6onpoeoabl M BO3AyXoBoAbl M3 nnactMmacc. OnpegeneHue
ANUTENBHOW rMApoCTaTUMYeCKOWM NMPOYHOCTU TepMOoNnacToB Ha obpasuax B copme Tpyd mMeTogom
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MOCT ISO 9080—2023

M E X I OCVYOAUPTC CTUBTETHHUB # C TAHAOAUPT

TPYBOMPOBOALI U BO3AYXOBOAbLI U3 NNTACTMACC

OnpepeneHve ANUTENbLHON rMAPOCTaTUYECKOW MPOYHOCTU TEpPMONNacToB Ha obpa3suax
B c¢dopme Tpy6 MeToOOM 3KCTpanonsLum

Plastics piping and ducting systems. Determination of the long-term hydrostatic strength of thermoplastics materials
in pipe form by extrapolation

Oata BeepeHuna — 2024—12—01
C NPaBOM LOCPOYHOrO NPUMeHeHUN

1 O6bnacTtb npumMeHeHuUA

HacTosawmii cTangapT pacnpocTpaHseTcs Ha Tpy6bl U3 TepMONnacToB 1 ycTaHaBNMBaeT NpaBuna oLeH-
K/ ANUTENbBHOM r’MapocTaTMYecko MPOYHOCTM MEeTOAOM CTaTMCTUHECKO SKCTpanonaumu.

MeTopn, NpUBEdeHHbIA B HACTOALLEM CTaHAapTe, MPUMEHSAIOT ANsl BCeX BUAOB TEpMONNacTos, paboTaio-
LMX NPpK pasnuyHblx Temnepatypax. Metoa pazpaboTaH Ha OCHOBE cTaTUCTUYECcKon 06paboTKM peaynsTaToB
UCMbITaHUSA Tpyo.

2 HopmaTuBHbIe CCbINKK

B HacToswem cTaHgapTe MCnonb30BaHbl HOPMATMBHbIE CCbIMNKWM Ha Creaylolne cTaHgapThl [ons gartu-
POBaHHbIX CCbINOK NPUMEHSKT TONbKO YKa3zaHHOEe U30aHue CCbINMOYHOro cTaHgapTta, ANA He4aTMpPOBaHHbIX —
nocriegHee usgaHue (BKIOYaA BCE N3MEHEHNS)]:

ISO 1167-1, Thermoplastics pipes, fittings and assemblies for the conveyance of fluids — Determination
of the resistance to internal pressure — Part 1: General method (Tpybbl, coeguHWUTENBHEIE OeTanu W yanbl
COEONHEHWUA N3 TEPMONNACTOR NS TPaHCNOPTUPOBaHUS KUOKUX U ra3zocobpasHbix cpen. OnpegeneHue cToi-
KOCTWM K BHYTpeHHeMy fgasneHuto. Hacte 1. O6wmini meton)

ISO 1167-2, Thermoplastics pipes, fittings and assemblies for the conveyance of fluids — Determination
of the resistance to internal pressure — Part 2: Preparation of pipe test pieces (Tpy6bl, coegmHuTenbHble ae-
Tanu 1 yansl COeAUHEHWUA U3 TEPMOMNMNACTOB AN TPAHCNOPTUPOBAHUA XUOKUX U razoobpasHbix cpeq. Onpege-
neHWe CTOMKOCTU K BHYTpeHHeMy AaeneHuto. YacTte 2. MoarotoBka obpasuos Tpyo)

ISO 2507-1:1995, Thermoplastics pipes and fittings — Vicat softening temperature — Part 1: General
test method (Tpybbl 1 hUTUHIM K3 TepMonnacToB. TemnepaTypa pasmsirdeHus no Buka. Yacte 1. O6wunin
MEeTOA UCMbITaHWS)

ISO 3126, Plastics piping systems — Plastics piping components — Measurement and determination of
dimensions (Tpybonporoasl M3 nnactmacc. [NnactmaccoBele anemeHTsl Tpybonpoeoga. OnpenenexHune pas-
MepoB)

ISO 11357-3, Plastics — Differential scanning calorimetry (DSC) — Part 3: Determination of temperature
and enthalpy of melting and crystallization [[nactmaccel. JnddepeHumansHan CKaHMpyrLwas KanopuMeTpus
(OCK). Yacte 3. OnpenenexHve TeMnepaTypbl M 3HTaANbNUKU NAABNEHUA W KpucTannmMsaunu)

ISO 12162, Thermoplastics materials for pipes and fittings for pressure applications — Classification,
designation and design coefficient (MaTepuansl TepMonnacTuyHbie ANA HANOPHLIX TPYD U COEAUHUTENBLHbBIX
petanei. Knaccudpukaunsa, obosHaveHne U koapPULMEHT 3anaca NpoYHoCTH)

ISO 174586, Plastics piping systems — Multilayer pipes — Determination of long-term strength (Mnact-
maccoBble Tpybonposogbl. MHorocrnolHble TpyObl. Onpegenenvne AnUTenbHON NPOYHOCTK)

MapaHune ochbuumnansHoe
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rOCT ISO 9080—2023

3 TepMuHbI U onpepeneHun

B HacTosllem cTaHgapTe NpUMeHeHbl criefyole TEPMUHLI C COOTBETCTBYHOLLMMU onpeaeneHnsmu:

3.1 BHyTpeHHee gaBneHue p, 6ap (internal pressure): Cuna, c KOTOpOW BHYTPEHHAA cpefa OencTByeT
Ha CTEeHKy TpyObl, OTHECEHHas K eQUHMLE NNoLwagn.

3.2 HanpskeHue o, MIMa (stress): Cuna, geicTByOLWAn Ha CTEHKY TpyDbl B KONbLEBOM (pagvanbHOM)
HanpaeneHWM M BO3HUKAKLLAs B pe3ynbTate BO3LEWCTBUS BHYTPEHHEro AaBneHWsi, OTHECEHHAs K eAUHULe
nnowiagu.

MpumeyaHne — HanpsxeHve, Bbl3BaHHOE BO34ENCTBMEM BHYTPEHHEro AaBMeHusl, paccyMTbIBalOT Mo yrnpo-
LeHHon dhopmyne

N P (de _ey,min)
209ylm|n

rae p — BHyTpeHHee daBneHue B TpyGe, Gap;

d gy — CPEAHWIA HAapYXKHbIA ArameTp Tpy6Gbl, MM;

€y min — MWHMManbHas N3MepeHHas TONLWMHA CTEeHKN TpyObl, MM.

3.3 Temnepartypa ucnbitanus T, °C (test temperature): Temnepartypa, npu KOTOpo# Bbinu NonyYeHsl
OaHHble 0 paspyLleHnn.

3.4 maKkcumanbHas TemnepaTtypa ucnbitalua T, ... °C (maximum test temperature): Makcumans-
HasA TeMnepatypa, Npy KOTOPOW ObiNK MNONMyYeHbl faHHbLIE O Pa3pyLUeHUN.

3.5 pabouas Temnepatypa T, °C (service temperature): Temnepatypa, npu KOTOPOW NpeanonaraeTcs
akcnnyaTuposaTb Tpyby.

3.6 Bpemsa go paspyweHus t, 4 (time to failure): Bpema oo nosiBneHusa yTeykn (HErepMeTu4HOCTH) B
Tpybe.

3.7 MaKcumanbHOe BpeMsl UcnbITaHua £, 4 (maximum test time): Bpems, nony4yenHoe nytem yc-
peaoHeHus norapugmMoB NATHU camblX ONUTENbHbBIX BPpEMEH paspyLUeHuUs.

3.8 Bpems akcTpanonsuum t,, 4 (extrapolation time): OrpaHuyeHne BpemeHun, B npedenax KOToporo
JonycKaeTcs aKcTpanonsauusa pe3ynbTaToBs.

3.9 pnutenbHas rmapocTaTUYECcKas MPOYHOCTL 6, g, MIMa (long-term hydrostatic strength): Benu-
UMHA C PasMEepHOCTLID HaMpsKeHUsl, XapakTepusyoLlas NporHo3upyemyo CpedHon NpoYHOCTL NpKU Temne-
patype T v BpemeHu L.

3.10 HMXHWUA AOBepUTENbHLIW NpeAen MPOrHO3WPYeMOW rMAPOCTaTUMECKOW MPOYHOCTU G b,
MnMa (lower confidence limit of the predicted hydrostatic strength): BenuynHa ¢ pa3amepHOCTbIO HaNpsKeHUs,
npegcraenawLLas cobon 97,5 %-Hbld HWKXHUIA JOBEPUTENbHLIA Npefern NPorHo3MpyeMon rnapocTaTuydeckon
NPOYHOCTW NpuU Temnepartype T 1 BpeMeHu .

MpumeyvyaHue — OBosHa4vaeTcs Kak:

oLp = o (T, 1, 0,975).

3.11 mnznowm, TN gaHHbIX A, TN gaHHbix B (knee, data type A, data type B): Touka nepeceveHusi oBYX
BETBEW Npu OOHOW TemnepaTtype; TOYKW OaHHbIX, UCNoMb3yeMble ANs pacyHeTa nepsBoi BeTBM, 0bo3HavarTCs
Kak Tun A, TOYKM JaHHbLIX, MCMONb3yeMble AN pacyeTa BTOPOW BeTBM, 0603HavatoTesa Kak Tun B.

3.12 BeTBb (branch): JIUHUA NOCTOSHHOTO HaKMOHa Ha rpacuke 3aBUCUMOCTH 10g,, (HANPSKEHWs) OT
log o (BpEMEHW), MpeACcTaBNALW AN OANHAKOBbIN TUM paspyLleHus.

3.13 koachchmumeHT aKcTpanonsuum no Bpemenn k, (extrapolation time factor): KoacbduuveHt ans
pacueTa npegenoB 3KCTpanonauun AnNUTENbLHON NPOYHOCTU MO BPEMEHW.
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rOCT ISO 9080—2023
4 HakonneHue cTaTUCTUUYECKUX AaHHbIX

4.1 YcnoBus UCNbITaHUKA

[aHHble 0 paspylwleHun Tpybbl No4 AeACTBUEM HAMNPSKEHWUs onpeaensoT B cooTeBeTcTBUM ¢ 1ISO 1167-1
n 1ISO 1167-2. Obpasubl Tpyb ONs NpoBeAeHUs UCNbITAHWA OOMKHbI BbITh M3rOTOBMNEHBLI U3 MPSMbIX OTPE3KOB
Tpy6.

CpeOHuUin HapyXHbIA OUAMETP M MUHUMAaNbHY TOMWMHY CTEHKM TpyDbl Kaxaoro obpasua onpenensoT
B cooTBeTcTBUM C ISO 3126.

[na npoBeOeHWs MCNBITAHUIA UCMONB3YOT TPyDbLl OAHOr0 AUaMeTpa, U3roTOBIMEHHbIE M3 OOHOW NapTun
mMaTepuana 3a oauH NpOM3BOACTBEHHLIW 3aMyCK 3KCTPY3MOHHON MUHWK.

[Ona maTepuanoB, NpoLleawmnx UcbinbiTaHus B cootBetcTeMn ¢ ISO/TR 9080:1992 mnu 1SO 9080:2003,
MCXOOHbLIA HAabop pe3ynsLTaToB UCMbITAHWMA MOXET ObITh paclUMpeH 3a CYeT AOMOIMHUTENbHbLIX Pe3ynsTaToB,
NOoMyYeHHbIX OT OPYIMX NapTuii, ¢ Lenbk cooTBeTCTBUA TpeboBaHuam 4.2. B aTom criyyae OOMNOMNHUTENbHbIE
pe3ynbTaThl UCMBITAHWIA JOMKHLI PACNpPOCTPaHATLCS HA BCE TeMNnepaTyphbl UCNLITAHUIA U BbiTb YKa3aHkl B NMpo-
TOKOINEe UCMbLITAHNUA.

4.2 Pacnpe,qeneHue ypOBHeﬁ BHYTpeHHero gaeneHna U UHTepBanoB BpeMeHU

4.2.1 Ons kaxpoi BeibpaHHoW TeMmnepaTypbl HeobxoaumMo nony4uTe He meHee 30 pesynsraToB, pac-
npefeneHHbIX B TeYEHNE BPEMEHW UCTMbITAHUA. YPOBHW BHYTPEHHErO OAaBNeHnsa OOMKHbl ObiTe BbibpaHbl Ta-
KM 0bpa3om, YToBbl He MeHee YeTbipex pe3ynbTaToB BbiNo NonyYeHo Npyv BpeMeHW 4o paspylleHus obpasua
cBbilwe 7000 yacoB U He MeHee OOHOro — MpW BpeMeHu 40 paspylweHusa obpasua 6onee 9000 yacos (cm.
Takke 5.1.5). B cnyyae Hanuuus usnoma cnegyet cobpate He MeHee 20 pe3ynsTaTtoB ANS BTOPOW BETBU, MpU
3TOM Ha Kaxayo TemnepaTypy OOMKHO NPUXOONTLCS HE MeHee NATU pesynbLTaTos.

4.2.2 Pezynbratamu ¢ BpeMeHeM 00 paspyleHua meHee 10 4 cnegyeT npeHebpeyb Ans Bcex Temne-
partyp.

4.2.3 lMpw Temnepatype < 40 °C pesynstatamu co BpeMeHeM paspywenus o 1000 4 gonyckaetcs npu-
HebperaTb MpuW YCNOBMU, YTO YACMO OCTanbHbIX HabmogeHun cooTBeTcTBYeT 4.2.1. B 3TOM cnyyae Bce TOYKU
[0 BbiIDpaHHOro BpemeHu nNpu BbIbpaHHOW(bIX) TemnepaTtype(ax) AoMmKHb! ObiTh MCKITHOYEHbI.

4.2.4 VicnbiTyemble 06pasubl, KOTOpPbIE HE pPaspyLLMnMch NpyM BpeMeHn ucneitaHns bonee 1000 yacos,
MOryT BbITb UCMOMb30BaHbl B MHOTOGaKTOPHOM NTMHEMHOM pPerpeccMoHHOM pacyeTe v And onpedeneHus Ha-
nuyuna nanoma. B npoTMBHOM criydae Mx cnefyeT He YYUTbIBaTh NPKU YCNOBUKM, YTO KONMMYECTBO OCTaBLUMXCS
HabniogeHwi cooTBeTCcTBYET 4.2.1.

5 Metopg akcTpanonauum

5.1 C6op v aHanu3 pe3ynLTaToOBR UCNbITaHUN

5.1.1 O6Lwure nonoxeHns

MeTog 3kcTpanonsuuMym 0CHOBaH Ha MHOMOakTOPHOW NTMHEMHON perpeccuun, npaenna pac4dera KOTopomn
npvBeaeHbl B npunoxeHun A. MeTtog TpebyeT npoBegeHUs McnbITaHWin Npu AByx Mnu Gonee Temnepatypax
u anutensHocTelo 9000 yacoe unu Gonee ¥ NPUMEHUM HE3ABUCUMO OT TOro, 0BHapyKeHbl N NPU3HAaKKU Ha-
NNYUS U3NOMa UMK HET.

5.1.2 YcnoBusa nony4eHus pe3ynsTaToB UCNbITAHWUNA

PesynktaTthl UCNbITAHWIA OOMKHLI BbITh NOMYy4YeHLl ¢ y4eToM TpeboBaHWiA, NpMBEOEHHbIX B pasgene 4, a
TaloKe CrefylLmx YCroBuil ¢ Ucnonsb3osaHvem asyx unu Gonee temneparyp us paga 7y, T, ..., T,

a) Kaxgas napa cocefHux TemnepaTtyp OOMKHa oTnuyatbea He MeHee vyeM Ha 10 °C u He Bonee yem
Ha 50 °C;

b) ogHa 13 TemnepaTtyp McnbITaHus AomkHa ObiTk 20 °C unu 23 °C;

C) mMakcumanebHas Temnepartypa ucnbitanus T, .. He AOMKHA NpeBbIlLaTe TEMNepaTypy pasmsrdeHus
no Buka VSTgg,, onpeaenenHyto B cootsetctamm ¢ 1ISO 2507-1:1995, muuyc 15 °C ana amopdHbIX nonume-
pOB, UINK TEMMNEPATYpy NNaeneHus, onpegeneHHy B cooteetcTeun ¢ 1ISO 11357-3, munyc 15 °C gns nony-
KpUCTanmnmMyeckux nonmMepoe;

d) 4Mcno pesynbLTaToB MCMbITAHMIA M UX pacnpegeneHne No ypoBHSM BHYTPEHHErO AaBNeHns npu Kax-
001 TeMmnepaType OOMKHbI COOTBETCTBOBAThL 4.2;
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rOCT ISO 9080—2023

e) Ans nony4eHns onTUMansHON OLEHKN o p| AXanasoH Temneparyp UCnbITaHnsa AormkeH BbiTe BeiGpaH
Tak, 4Tobbl OH BKNtoYan B cebs TeMnepaTypy akcnnyaTtauum unv AnanasoH Temnepartyp skcnnyataumm Tpy6.

PesynkTaThl UCMbITAHWIA, NONYyYeHHbLIE BCMeOCcTBME pa3pylleHua obpasua u3-3a NpuUcyTCcTBUS B MaTte-
puane NOCTOPOHHUX BKITKOYEHWIA, HE YYNTbLIBAKOTCS, NPW 3TOM KOMMYECTBO OCTaBLUMXCA HabrogeHuin JomKHO
cooTBeTcTBOBaTh 4.2.1.

Bce nocToBepHbie pe3ynsTaTthl UCNbITaHWA HEOBX0OMMO NCNONb30BaThL NPU pacyeTe.

Ons BonblUMHCTBA MaTepManoBR YCNOBUA W TemnepaTypbl MCMbITAHWA yKaszaHbl B COOTBETCTBYHLLUX
cTaHgapTax Ha uagenuve.

5.1.3 OnpegeneHue wu3nomMa W MOATBEPXKOEHWE [OCTOBEPHOCTU pe3ynbTaTtoB MWCNbITaHWUNA
U moaenu

Ong onpegeneHus HanNnU4Ms U3NoMa NPUMEHSIOT MeTod, NPUBeAeHHbIA B NPUNOXeHUU B.

Mpw Hanuumm nanoma npu NbOON onNpefeneHHoN TeMNepaType pesynsTaThl UCNbITAHWA PasgensawT Ha
LBE Tpynnbl: NpMHaanexalwme K nepsoi BeTBK (TMN AaHHbIX A) U KO BTOPOW BETBW (TUN AaHHbIX B) rpacuka
3aBUCUMOCTM orapudpmMa HanpsKeHus oT norapudma BpemMeHu.

PaccynTbiBalOT MHOrOMaKTOPHY NWHEWHYIO perpeccuto B COOTBETCTBMA C NpUnoxeHneM A oTaensbHo,
NCMNOMb3ys BCE AaHHbIE NepBOM BETBM (TUM AaHHbIX A) ANs BCEX TEMMNepaTyp W Bce AaHHble BTOPOW BETBK (TUN
OaHHbIX B) onga Bcex TemnepaTtyp UCNbITAHUS.

Mpy aHanuae pe3ynsTaToB, CBA3aHHLIX C BO3HWKHOBEHWEM W3NoMa, criefyeT obpaTuTb BHMMaHWe Ha
paspylueHusa BCreAcTBME AECTPYKUUM nonumepa. Takue pesynbtatbl (0ObIMHO XapakTepusyemble NUHUenR,
ONsi KOTOPOW MpakTU4ecKkn OTCYTCTBYET 3aBUCMMOCTb BPEMEHW paspyLUueHWs OT HanpsKeHWs, U BU3yanbHO
Nerko uoeHTUULMpYEMbIE) HE YUMTLIBAIOT NpY pacyeTe BETBEW paspyLLUeHns, HO UCMONb3yT ANA onpegene-
HWA NpefenoB 3KCTpanonauMu no epemeHu (cm. 5.1.5).

Ecnu aBTomaTudeckoe onpegeneHue nanoma ABHO He COOTBETCTBYET BU3yanbHOW oueHke rpaduka,
TO TOYKM OaHHbIX TUNa A 1 Tuna B B oBnacTn NnporHo3vpyemMoro nanoma MoryT bbiTb peknaccuduumpoBaHbl
BPYYHYI ONS NyYllero BbIpaBHUBAHWA NOMOXEHUA TOYKM U3NoMa € aHHbIMU. B aToM criyyae Bce TOYKM OaH-
HbIX MpY Gonee BbICOKMX HaNpsKeHWAX, YeM YPOBEHb HanpshHkeHUs nNpy peknaccuduunpoBaHHOM M3NioMe OT
Todek TMna A kK Toukam Tuna B, gomKkHbl ObITh onpeaenersl Kak TUn A, a BCe TOYKW AaHHBLIX NPy Gonee HU3KMx
HanpseHusax — kak Tun B. Mocne 3Toro NpoBOASAT NOBTOPHLINA pacyeT De3 aBToMaTUYeCcKoro onpeneneHus
narnoma. B gaHHOM cnyyae pekoMmeHOyeTcs NonyuYnTe GoMblle AaHHbIX 33 NpeAenaMn BPEMEHU U3Noma.

Ob6ocHoBaHWe NOBTOPHOrO pacyeTa 6e3 aBTOMaTUYeCcKOro onpeaeneHst nanoma u nHpopmauus ob ns-
MEHEHWAX, BHECEHHbIX B NPOBEAEHHbIA aHanun3, 4OMKHbI OblTb ONMCaHbl M BKMKYEHbI B MPOTOKOS MCMbITAHWA,
CM. pasgen 7.

5.1.4 BusyanbHas oueHka

[lns BU3yansHON OLEHKN PErPeCcCUOHHON MOAEeN CTPOAT rpaduk B koopauHaTtax log,yo/log,, (Bpemsa) n
HaHOCAT NOMy4YeHHbIe AaHHbIE MO UCMBITAHUAM U NIMHWUN PETPECCUM G| 1yg U KPUBbLIE o) b .

5.1.5 Mpegenbl akcTpanonALUMKM NO BpeMEHU U KO3 (PULIMEHT IKCTPaNonAaLMM No BpeMeHU

Mpegensl aKCTpanonaunmn No BPEMEHHU f, onpeaensaoT cnegyowmm obpasom.

[Mpegensl akcTpanonAuvK No BpeMeHK, Ans KOTOPbIX AOMYyCKaeTCH 3KCTPanonsauus, 3aBUcAT OT Temne-
paTypbl. KoathpurLMEeHT aKkcTpanonauum no BpeMeHu Kk, kak pyHKLKUA AT OCHOBaH Ha opMyne

AT=T,~T,

rae T, — Temnepartypa UCMbITaHWUs, NPW KOTOPOW UCMONb30BaHNe Ko3dduuMeHTa aKkCTpanonsaLum no spe-
mMeHu k, gonyctumo, T, s T, o0, 20

Tt — MaKkcumarlibHaa TemMnepartypa UCnbiTaHUA, °C;

max
T — Temnepartypa, ANna KOTOPOiA paccYnTbiBaeTCA Npeaen aKkcTpanonauum no spemenn, T, < T, °C;

T, — Temnepatypa akcnnyartaumu, °C.
Mpenen skcTpanonauun No BpeMeHu t, pacunTbiBaloT no dopmyne

f, =kt

€ "max’

MakcumanesHoe BpemMsAa UCNblTaHNA fmax B YaCaXx onpenendawT Kak cpegHee norapﬂcbr\nmqecxoe 3Ha4ve-
HWE M3 NMATU CaMblX NPOOOCITKNTENBHbBIX BPEMEH 00 pa3pyLUeHUA oGpasu,a, He 06a3aTenbHO npuHaanexawmx
OAMHaKOBOMY YPOBHK HanpaxeHwd, HO NOJTyYeHHbIX MNMpU OLHOW TemMneparype. Pe3y1'|bTaTbl WCMNbITAHUA He
Pa3pylwmBlLINXCA NO NCTe4eHN BpeMeHU 06D83LI,OB MOTYyT OblTb UCNONb30BaHbI anda pacdeta npu ycrioBun,
4YTO TaKue pe3ynbTathl NpeHaanexart O4HOMW COBOKYMHOCTHK, OAnA KOTOpOﬁ npoBOOAT pacyeThl.

4
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Ecnn gaHHbie npu MakcumarnbHOW TeMnepartype UcnblTaHWUA He NMPUMEHARKT ONnA onpejeneHnd perpec-
CWMOHHOW MOZENN, TO TakMe AaHHble MCNonNb3yrTCA TONbKO ONA onpegeneHna MakcumalribHOro BpeMeHn 1c-
NbiTaHUA fmax 1, COOTBETCTBEHHO, Npeaena 3KCTpanonsaunn te. Bbl60p TakKoro pacyerta OO0JTKeH BbITe 0BOCHO-
BaH W YKa3aH B NpOTOKone. HDOBO,D,MTI: SKCTpanonAuu Bbille TeMnepaTypHOro gMana3oHa perpeCCMOHHOﬁ
MOenu He OJOoNYCKaeTCA.

r]OJ'Iy'-JEHHbIE OaHHbIe MOTYT ObITb MCMOMNBL30BaHbI AnA NporHo3npoBaHunA NpPo4YHOCTK Ha 20 °C Huxe ca-
MOW HW3KOW TeMnepartypbl UCNblTaHWA NpW YCNOBWUKW, YTO MNMpK Takown TeMneparype He NponcxognuT N3aMeHeHnA

COCTOAHMNA MaTepuana, HanpumMep CTeKnoBaHUA.

MpumedyaHue — [nsaonpegeneHns aKCNNyaTaLUMOHHbIX XapakTepUCTUK peKOMEHOYETCA NonyYaTh pesynsraTol
UCMBITaHUIA NPKY CAMOIA HW3KOM MPOrHO3UpyeMoii TEMNEPATYPE KCMyaTaLum.

MpuMepbl NpUMeHeHMs ko3 duuneHTa 3KCTPanonAauumM No BpemMeHn NpeacTasneHbl Ha pucyHkax 1—3.
Ha pucyHke 2 nokazaH npumep, Korga uanom 6bin oBHapyXeH TONbLKO NpU MakCMManbHOW TeMnepaType uc-
NbITaHWA. Ha pucyHke 3 nokazaH npumep, Korga u3nom Bein obHapyxeH Npu NoBBILLEHHLIX TeMMepaTypax
ncnbiTaHus. 3HaveHns KO3 ULMEHTa 3KCTPanonsaLMmu Nno BpeMeHu k, npuseaeHsl B 5.2 n 5.3.

MpumedyaHue — B cnyyae, naobpaxeHHOM Ha puCyHKe 2 pacronaraeTca B TO4Ke 13rnoma.

2 tmax

l0g100 &

AT
/

P

max Ketmax log4t

PucyHok 1 — lNMpegensl 3kcTpanonsauuv no BpEMEHK NpyY OTCYTCTBMK U3noma
npu MakcMManbHOW TemnepaTtype MWChbITaHuA

109100 &

AT
/

oy

t kgt

max e'max log gt

PI/‘ICYHOK 2 — I'Ipe,u,enbl JKCTpanonAauun no BpeMeHn npu Hann4nm n3noma TorbKo
npu MaKcMMarsHOM TeMnepartype WcnbiTaHWA
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lOg1 0(5 A
o™
N,
>l BN
Ike1
K,
= \
ke1
tmax1 ketmax log gt
tmaxZ

PI/IcyHOK 3— I'Ipe,u,enbl JKCTpanonAaunuu no BpemeHn npu Hann4mm U3NoOMoB
MpwW NOBbIWEHHBIX TEMNEpaTypax NCnbiTaHNA

5.2 KoadhdhmumeHTBI 3KCTpanonsunm no BpeMeHn Ana nonnonednHoB (MonNyKpUctTannnmyeckue
nonvmepsl)

Mpegensl 3KCTpanosLKMM No BpeMeHn pesynstaToB pa3pyLleHns obpasyos nonvoneduHOB yCTaHaBMuU-
BaT C yYETOM 3KCNepUMeHTarnbHO onpedeneHHoro BpeMeHu paspyLleHnust Npu MakcumarbHoOn Temnepartype
UCMbITaHWUS U YpaBHEHWUS TeMnepaTypHOM 3aBUCMMOCTU AppPeHnyca, UCNoNb3ysa KaXYLLYHCS SHEPTUI0 akTUBa-
LMK TPETLEN BETBU KPUBOW (XapakTepU3yoLyio AECTPYKUNI0) Ana cTabunnuanpoBaHHbIX nonMoneduHoR, Npu-
HaTol paBHon 110 k[x/Monb 1 ABNAKLWENACH KOHCEPBATUBHbLIM 3HAYEHUEM SHEPrUM aKkTUBALMKN ONA TPETbEN
BeTBu. KoadhduumneHTsl 3KCTpanonaumm no BpemeHun akcTpanonsaunm k, npueeaeHsl 8 Tabnuue 1.

Tabnuua 1— Baanmocssase Mexay AT (= T,— T) u k, ana nonvoneguHos

AT 6 ke
=10, Ho <15 25
=15, H0 < 20 2
=20,H0<25 6
=25, Ho < 30 12
=30, Ho < 35 18
=35, Ho < 40 30
=40, Ho < 50 50

250 100

5.3 KoadhdpmumeHTbI IKCTpanonAaumMu No BpeMeHU ANA CTeKNoobpasHbIX U aMopgHbIX
nonMMepoB Ha OCHOBE BUHUNXNopuga

Mpepens! aKCTpanonsAuWy No BpeMeHU pesynsTaToB paspyLieHnst o6pasuoB cTeknoobpasHbix 1 amopd-
HbIX MONUMEPOB Ha OCHOBE BUHWUMXMOpWAa YCTaHABMUBAKT C YYETOM 3KCMEepPUMEHTAaMNbHO OnpeneneHHoro
BpeMeHu 00 paspylleHus npu MakcuManbHOW TemnepaType UCMbITaHus, KoTopas AomkHa ObiTk Ha 15 °C
HWXe TeMnepaTypbl pasMardyeHua no Buka, n ypaBHeHWs TEMNepaTypHO 3aBMCUMOCTM AppeHnyca npu pac-

6
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YeTHOWM 3HEeprvM akTMBauuK ANs npeanonaraeMon TpeTben BETBM KPUBOW ANS NONMMEPOB HA OCHOBE BUHMM-
xrnopuaa, paesHon 178 k[x/mone. KoarumeHTsl 3kcTpanonsunm no BpeMeHun akctpanonaunm k, npvseae-
Hbl B Tabnuue 2.

Tabnuuya 2— Baaumoceasb mexay AT (= T,— T) u k, AnA NONMMEPOB Ha OCHOBE BUHWUIXNOpUAA

AT, °C k,
=25 Ho<10 2.5
=210, Ho < 15 5
=15, H0< 20 10
220,H0 <25 25
=225, H0 <30 50

=30 100

Ona moguduympoBaHHbiX NnonueuHUNXnopugHeix (MBX) matepnano koaduLUMEHTbI 3KCTpanonaunn
no BpeMeHW, NpuBefeHHble B Tabnuue 2, Cnonb3yoT B cnyyae, ecnyv 6a3oBbiM NonvMMepomM moguduumpo-
BaHHoro MNBX asngaeTca BuHUNxnopug.

5.4 KoadyhpuumeHTsl 3KCTPanonsauum no BpemeHn k, AnA nonumMepos, He YKa3aHHbIX B 5.2 n 5.3

[ns nonMMepoB, He yKasaHHbIX B HACTOALLEM cTaHaapTe, MOryT ObiTe MCNONb30BaHbl KO3 MULNEHTSI
9KCTPanonALnM No BpeMeHu k,, npuseaeHHble B Tabnuue 1.

Ecnu akcnepMeHTanbHO A0Ka3aHo, YTo AMs KOHKPeTHOro nonvmepa obocHoBaHbl Bonee BbICOKWE KO-
ahbULMEHTBI AKCTPaNonALUK, TO Takne kKoadULUEHTbI MOTYT OblTh MCMNONB30BaHLI BMECTO NPUBEAEHHbIX B
Tabnuue 1.

6 Mpumep pacuyeTa KPUBbLIX perpeccuu, NnoaTBepPXKAeHUe NOCTOBEPHOCTH
nporpaMMHoro o6ecneyeHus

[Mpumep pacyeTa KpUBLIX perpeccuun NonykpuUCTannuyeckoro nonuMepa u NnpuMep obHapyXeHust U3rno-
Ma MeTo4amu, ONucaHHbIMK B pasfgene 5, npyeeaeHsl B npunoxexHun C.

[Mpumep pacyeTa KPUBbLIX perpeccun ans nonMMepa Ha OCHOBE BUHWUMNXoOpUaa MeTogamMm, onnMcaHHbIMK
B pasgene 5, npuBefeH B NpunoxeHun D.

Habop gaHHbIX pe3ynsTaToB UCMNbITAHWRA, ykadaHHbl B C.1 1 D.1, npuBeneH AN NpoOBepKN KOMMLIOTEP-
HOW nporpammel. Ecnu ncnonb3yeTcs KOMNbOTEPHAsA NpOrpaMma, OTNMYaKLWLAasiCs OT YKa3aHHOW B MpUNoxe-
HUWM E, TO pe3ynsTaThl BeIMMCNEHWUS] MO STON NporpamMMe OOIKHbI COBMaAaTh C pesynsratamMu, Nony4YeHHbIMN
B COOTBETCTBUM C npunoxeHusmu C n D, ¢ TOYHOCTLIO 40 TPETbero AecATUYHOro 3Haka, Kak ykasaHo B npu-
noxeHumsix Cwu D.

7 MpoToKkon ucnbiTaHus

[MpoToKoN UCMLITAHUS OOMKEH BKIOYATE!

a) CChbINKY Ha HACTOSIWMIA CTaHAapT;

b) nonHyto naeHTudpukaumo matepyana u obpasuyos Tpyb, B TOM Yncne HAaMMeHOBaHWE U3roTOBUTENS,
BMAO MOMMMEPHOro martepuana, Mapky, HOMep MapTUM, UCTOYHUK MOCTYNNeHns obpasoB U Apyrve AaHHble,
ecnu TpebyeTtcs;

C) pa3Mepkl UCMLITYEMbIX 0Opa3uoB Tpyb;

d) cpeny UCMbITaHUI CHAapY>W 1 BHYTPKU TpyObl, MCNOMNbL3yEMY ANs co3naHWA AaeneHus B obpasue
TpyObl;

e) Tabnuuy HabnoaeHw, BKNYaLWy B ceba ana Kaxgoro HabnogeHus Temnepartypy WCbiTaHus
(B rpagycax Uenbcua), oaBneHne u HanpsikeHWe (B Meranackansx), BpemMsi 4O paspylleHus (B 4acax), pe-
3ynbTaT BU3yarbHOW OLEHKM TUNa paspylleHus (NnacTUYecKUii, XpYnKUiA MM HEeU3BECTHbINA), TN AaHHbIX (A
unu B), gaty npoBeAeHUs UCMbITaHUA U gpyrve pesynbsTaTthl HABNIAEHWA, KOTOPbIE MOTYT BblTh 3HAYUMbBIMU;

f) 4uMCNO UCKNHYEHHbIX PE3YNLTATOB UCMLITAHWUIA, NONy4YeHHbIX B TedeHue 1000 4 npy COOTBETCTBYIOLLMX
TEMNepaTypax, BpeMs 40 pa3pyLleHWs U TUM paspyLUeHKst;
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g) peknaccuduumpoBaHHble pe3ynbTaTbhl UCMbITaHWA M 0B60CHOBaHWE peknaccuukaly Npyu Hanminm
Takux pesynbraTos;

_h) Moferb, UCMONbL3YeMY0 AN OUEHKW 6| g W 6| pL; ]

i) paccunTaHHble KO3PMPULMEHTBI C; U UX CTAHOAPTHLIE OTKIIOHEHUA S;, AN KaXA0N BETBU OTAEMNbHO;

j) Tpadmueckoe usobpaxeHne pesynsTaToB UCMbITAHUNA, NIMHUIA NTMHENHBIX PETPECCUN G| Tyg U KPUBLIX
OLPL: §

k) cBemeHus o nporpamMme, UCNOMb3yEeMOW ANsi pac4eToB;

[) niobble hakTopbl, HE YCTAHOBMEHHbIE B HACTOSLEM CTaHAapTe, KOTOpble MOFyT MOBMUSATH Ha pe-
3ynbTaThl.
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MpunoxeHune A
(obsAzaTensHoe)

MeToabl aHanu3a

A.1 Obwas mogenb

O6LLaa Mofenb C YeTbipbMSA NapaMeTpaMu, UCMonb3yemasl B HaCTOsALEeM CTaHaapTe Ans pacdeToB, ONUCHIBAETCA
ypaBHEHWEM

c Cy4(logsg o
Iog1ot=c1+—2+c3log1oo+m+e, (A1)
T T
roe t—Bpems go paspywedus obpasua, Y;

T—rTtemnepatypa, K (°C + 273,15);

G — KOnbLIEBOE HanpsxeHue B obpasue Tpybel, Mla;
€y — C4 — KO3h(PULINEHTEI, NCTIONb3YEMbIE B MOAEMM,

e—owunbka nepemMeHHOW, uUMmerowas pacnpegeneHue Jlannaca-faycca C HyneBbiM CpedHUM 3Ha4eHueMm WM

MOCTOAHHOW aAucrnepcuent (OWMBKN CHUTAIOTCH HE3ABUCUMbBIMMK).
MpumevaHue — [pu pacyetax B npunoxeHun A Temnepartypa T BbipaKaeTcs B KebBUHaX.

Mopgenk ¢ YeTelpbMs NapameTpamu 4omkHa BbiTe NpeocbpazoBaHa B MoAENb C TPeMSA NapaMeTpaMu, eCn ypoBeHb
BEPOATHOCTU KoaddmumeHTa 5 npesblwaeT 0,05. B atom cnyvae ¢ =0, T. e.

2 , ¢, 100105 (A.2)

loggt =c4+—=
91001T4T

Mogenb ¢ oByMa NnapameTpamMu BbiOMpatOT, Cni Bce pe3yrnbTaTthl UCNbITaHWIA NoNyYeHsl Npy 04HOW TEMMNepaType.
logqpt=cy +c3logqyo+e. (A.3)

Pac4eTbl Ana mMogenu ¢ YeTbipbMA NapameTpaMy NpuBeLeHbl HuKe. PacyeTbl ONSA Apyrux MoOenein MoryTt ObiTb
nony4eHbl NyTeM UCKIMHYEHNUS COOTBETCTBYHOLLMX BeNUYKMH. MNpu NpoBegeHMM pacyeToB MaTpuL, Bce apuMETUYECKUE Bbi-
YMCIEHUA OOMKHbLI ObITb BLIMONHEHLI C ABOWHOW TOMHOCTLIO (A0 14 3Havawmx uyndp). MNpeobpasoBaHue MaTpuL, NPoBOAOAT,
npuMMeHaa knaccudeckuid noaxon Maycca-MxkopaaHa (cm. [1]).

MpumeHsIoT cnegytoLe MaTpUYHbIE 3amnuncu:

1 1T, logigoy  (logeor)/ Ty
X=|: : ; !
1 1ITN |Og1o N (|Og10 GN)ITN

logyo & e
y= iooes| il
logq ty ey

roe N — obulee yucno HabnogeHWiA.
Mpu ¢ = (¢y, €y, Ca, c4)T, rae T SBNSIeTCA ONepaTtopoM NepecTaHOBKW, MOAENb, ONUCbiBaeMasn ypaeHeHuem (A.1),
MOXeT BeITh 3anucaHa B crnegyloweM Buae:
y=Xc+e.

PacueT napameTpa ¢ NpoBOAAT METOAOM HaMMEHbLLMX KBAAPaToB No hopMyne

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 17/ 38
CrtpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-9080-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=68212
https://gostexpert.ru/gost/gost-9080-2023?utm_source=pdf&utm_medium=68212&utm_term=page

rOCT ISO 9080—2023
&= (xTx)—1xTy.

OLEeHKY OCTATOYHOW AMCNEepCUM NPOBOAAT No opmyne

2 (y-x8) (y-x3)
SR

rae g — 41cro NapameTpoB B MOZENW.
3HavyeHMe NpPOrHO3MPYEMOrO HAMPSBKEHUSI MO OTHOLIEHWIO K MOSyYEHHOMY BPEMEHW [0 paspyweHus f n Temne-
patype T onpegensoT no opmyne

c
|'991n'3—‘31-?2
logig o6 = ——— .
4

Lna pac4eta HWXHEro A0BEpPUTENBHOMO Npedena MpPOrHo3upyeMol rMapocTaTUYecKod NPOYHOCTH COOTBETCTRYHO-
LLero BpeMeHn 40 paspylueHust f 1 TeMnepatype T NpoBodAT npeobpasoBaHve no hopmyne

1
C4(lo B
|Og-|°t=C1+c?2+C3|Og10 G+M—t3t3|:1+X(XTX)—1XTi|2 4

roe — t-3HaveHwe kpuTepua CTeiodeHTa, COOTBETCTBYIOLLEE YPOBHIO BepoaTHoCTH O,  yucny cTeneHen ceoboakl
fs t C 0,975 6
N—4;

x — sektop [1,1/T, log4qa. (log4a)/T].
PesynsraTtom npeobpazoBaHus ABMAETCA YpaBHEHWE

BB ~day

logyg oLpL = oo

roe a = (Cg + G4/ T)2 — t 3 5%(Kgg + 2K,5/ T + Kyy/T?);
B=2(cq + Cyf T— 1000 1)(Cs + G4/ T) = 2 t2 82Ky + (Kyqy + Kol T + Ky T2I:
1= (61 + C T—log,o 12 — t2 85Ky, + 2Ky, T+ Kyl T2 + 1),

K; — anemeHT mMaTpuLbl (XTX)™", cooTBETCTBYIOLMI1 NapamMeTpam ¢ 1 o (cm. A1),
3HayeHme o) p; MOXET ObITk paccyuTaHo no gopmyne

oLpL = 10'9%109LPL

A.2 ¥YnpolieHHble Mogenu

B kauecTBe ynpoLueHHbIX Moaenen MoryT BbiTb MCNOMNb30BaHbl MOAENK C TpeMa napaMeTpamu (1. e. ¢; = 0), TpeTtuii
ctonbey X yganaetcsa, n BMECTO K,-j- ncnonbaytoT (X7X)~1, cooTBETCTBYIOWMI NapameTpam C; W Cj, PACCYMTaHHBIM C Mo-
MOLLbK HOBOW MaTpuupbl X:

T
logyo & = (logypt -y —czn')a

0= (Cy/T)? — 15 82K,/ T2

B = 2[61 +c?2 —|Og10 t] c4fT —Ztétsz (K41J’T +K42[T2);

V= (g + € T=10gyq 12 — t & S2(Kyq + 2Ky I T+ Kynl T2 + 1),
t,; cooTBeTcTBYET N — 3 cTeneHaM ceobodbl.
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B cny4ae gsyxnapametpuueckoi mogenu (T. e. ¢, = 0, ¢4 = 0), BTOpo# 1 nocnedHuin ctonbubl X yaanswTea, 1
BMECTO K!;" wenoneaytoT (XTX)~!, cooTeeTcTRYIOWNIA NAapameTpam C;j ¥ C;, PaCCHMTaHHBIM C MOMOLLbIO HOBOW MaTpuubl X

logyg -y

logigo=
910 cs

0=c3—t4 s°Kyy
B =2(c; —logyq Hies — 2 t 3 82Ky
y=(cq —logyg )% — 14 s2(Kyq + 1).

fg; cooTBeTcTBYEeT N — 2 cTeneHam csoboabl.

A.3 PacueT o yyg ¥ 6 p C Y4ETOM U3fiOMa

B cooTsetcTBuUM C npunoxeHueM B mpegnonaraeTcs, 4TO ABa MexaHM3Ma paspylueHuiA MOryT oBHapyxuBaTbCA
Kepkabll B CBOEM AnanasoHe TemnepaTyp W BpemeHu A0 paspyleHus. [1Ba Habopa pesynsTaToB WCMbITaHWiA, COOTBET-
CTBYHOLMX KaXKAOMY TUMY AaHHBIX, AOMKHbI BbITh NPEACTABNTENbHBI HE3ABNCUMO OT MoAenH. [ina NpoBeAeHUs pacyeToB
aKCMepUMeHTanbHble faHHble OENAT Ha ABe TPyNMbl, B KaXO0M U3 KOTOPLIX OSACTBYIOLMM CHATAT OAWUH 13 TUMNOB pas-
pyLIEHNS.

3Ha4YeHnA o g ¥ 0 p B K&XKOOW rpynne MoryT GbITk paccyuTaHbl Nno obuiern metoauke, NpUBEAEHHOW B HACTOALLIEM
MPUNOXEHUM, NPU YCMIOBUM JOCTATOYHOCTM NOMYYEHHbIX AaHHbLIX U UX YAOBIETBOPUTENBHOTO pacnpeneneHns B Temnepa-
TYpPHOM AuanasoHe (cM. 4.2 n 5.1.2).

Anga oBHapyxeHns Manoma npu Kaxhon Temnepatype NpUMEHAOT METoA, NPWBEAEHHbIM B npunoxeHun B, B co-
OTBETCTBMM C KOTOPbIM PE3YNbTaThl UCTIBITAHUA PA3AENsioT Ha OBE rPyNnbi W OLEHUBAIOT COOTBETCTBAE NMPUMEHEHHON
MOOEMNM MoMy4YeHHbLIM pesynbTartam no obuei MeToAnKe, NPEeACTaBNEHHON B HACTOALLEM NMPUIOKEHUN.

A.4 OueHka cOOTBETCTBUA
[nsa oueHKW COOTBETCTBUA NPUHATON MOOENN 3KCNEepUMEHTANbBHBIM AaHHBIM NPUMEHAIOT CNeaylowuin cTaTnecTuye-

CKWIA MeTon;:
(SSH — SSe ) ! (VH - VG)
58, 1vy

F=

roe F — kputepui ®uwepa;
SS, — cyMmMa KBajpaTOB pasHOCTM MeXAy KawabM OTAENbHbIM 3KCMepUMEHTanbHLIM  pPesynbTaTtoM W UX

COOTBETCTBYIOLWMM CPEeOHUM 3Ha4YeHWeM ONA NOBTOPAHLMXCS 3KCNEePUMEHTANbHBIX YCIOBUIA, MPW KOTOPbLIX
ObinK Nony4YeHsl peayneTaTel (MeToq pacyHeTa He 3aBUCHT OT NPUMEHEHHOW MOZenw);

SSH — CyMMa KBagpaToB pPa3HOCTU MeXxOy KaXAdblM OTAEllbHbIM 3KCnepuMeHTalnbHbIM pe3ynbTatoM U 3HAYeHWem,
NPOrHo3mpyemMbslMm C NOMOLLBH WCNOMb30BaHHOW Mogenu aons JKCNepMMeHTanbHbIX yCJ'IOBMI;'I, Nprn KOTOPbIX
nony4vyeHbl pe3ynbTathl;

V., — uucno cTenedein ceoBoael AnA  SS, (4MCNO  pesynbTATOB  WCMbITAHWUA  MUHYC YUCNO  PasinyHbIX
3KCNepPUMEHTanNbHbIX YCNOBUIA);

Vy — uucno cTeneHerd ceobofabl AnA S5y (YMCNO pesynbTaToB UCMbITAHUMA MUHYC YWUCNO NapameTpoB B
MCrOnNL30BaHHOM MOAENN).

Ecnwn cornacHo runoTtese ncnonb30BaHHas MoAenb COOTBETCTBUA ABMAETCH KOPPEKTHOW, TO CTAaTUCTUYECKUI Kpu-
Tepwii F nofduHsaeTca F-pacnpefeneHuio ¢ vy, — v, CTeneHamu cBobofbl Ans YMCIUTEnNs 1 cTeneHsmMu csobodbl v, Ans
3HameHaTtens.

WMcnonb3ys F-pacnpegeneHne, gocTynHoe B Buae Tabnuu v KOMMbIOTEPHBIX NPOrpamMM, MOXKHO OnpedennTe Bepo-
FITHOCTb TOTO, YTO 3HAYEHME CTATUCTUMECKOTO KpuTepusi F ByLeT npessillaTts 3Ha4YeHue v, paccquTaHHoe no gopmyre.
[aHHy BEpOATHOCTE CPaBHUBAKT CO 3Ha4uMelm npegenom 0,05. Ecnu ykasaHHbIi npegen npeebllleH, TO rMnotesy o
TOM, 4TO MOOENb ABNAETCA KOPPEKTHOW, MpUHUMaltoT. Ecnn npenen He npeBsbileH, rMnoTesy OTKIOHSAIOT.

MpumeyaHue 1 — lNpMBEOEHHYIO OLUEHKY NPUHATON MOLENW NMPUHWMAIOT KaK yKkazaHue Ha TO, YTO COOTBET-
cTBME Modenu HabnogeHusaM UMeeT MecTo.

MpumevaHue 2—TlIpuBeaeHHbIN HUXE NPUMEp pacyeTa KpUTepus COOTBETCTBUA Pe3ynbTaToB UCMbITaHWA Npu
Temnepatype 20 °C no tabnuue C.1 npegnonaraeT UCNoNbL30BaHWe MOAENK ¢ ABYMA napameTpamMu.

11
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3HaveHre kputepusa F (13;15) paeHo 0,478. BepoAaTHOCTb Pr TOro, 4to F-pacnpeferieHMe ¢ KOHKPETHBIM YUCITOM
cTeneHel ceoboabl NPEBLILLIAET YKa3aHHOe 3Ha4YeHue:

Pr[F(13;15) > 0,478] = 0,906.

Mpw 3Ha4MMOM npegene, ycTaHoBNeHHoM Ha yposHe 0,05, MoOernb NpUMHUMALOT, Tak Kak BEPOSiITHOCTb NMpeBbILaeT
YCTaHOBMEHHBIN YPOBEHb.

12
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MpunoxeHune B
(obsAzaTensHoe)

MeTon aBTOMaTU4eCKOro OGHEPY)KEHHH nanoma

B.1 MpuHumMn

MeTon, NpyvBEdeHHEI B HACTOSLLEM NPUMOXEHUM, NO3BONAET OGHaPYKUBATL NBON M3NoM NocpPeacTBOM BbiYUC-
NEHWIA, BLINOMHEHHbLIX ANS KaX40W OTAENLHON TeMNepaTypbl MCNLITAHKUA.

Mpegnonaraercs, 4To ANA NPUBEAEHHLIX TEMNEpaTypbl U TUNa AaHHLIX, Mexay norapucmom log,, rmapoctatiye-
CKOro HanpshkeHus, KoTopoMy noaBeprHyT obpaael, Tpy6bl, 1 norapudmom log; BpeMeHu Ao paspylieHns o6pasLos Tpy-
Obl CyLWECTBYET NHENHAS 3aBUCUMOCTb Y M3MEPEHUSA BPEMEHW 10 Pa3pYLLEHUS NOABEPKEHB! CMYYaRHON NOrpeLHOCTH.

[Mpr 3TOM TUM AaHHbIX 3aBUCUT OT 3HAYEHWS TMOPOCTATUYECKOrO HaNPSKEHWUA: TOYKM AaHHBIX TUNa B — npwu Hanpsa-
KEHUAX HUXKEe 3HaYeHWUs M3NoMa, TMna A — NpW HaNPSKEHWAX BhilLe 3TOM0 3HAYEHMS.

B.2 Mpouegypa oGHapyxeHUA U3noma

Mogenb, oTpaxarLas CyLIHOCTb MeToaa U NpUHUMAaKLLAs BO BHUMaHWE TWUMbl pa3pylueHns, UMEeeT crnedyHoLui
BUA;

¢1+C31(l0g10 6 —10g10 0 ) + &;,0CNM TN A (5 > o)

logigt = .
61+ 32 (l0gyg & —logy g o )+ 6,8cnu TUN B (6 > o))

rae o), — HanpsxeHue, NP1 KOTOPOM NPOABNAETCA M3NoM;
¢, — log(Bpemsi) Npy HANPSKEeHUN U3NoMa;

€34 W G35 — HAKIOHbI ABYX BETBEW;
€, — olnBKa nepeMeHHON.

MpumevaHue — OwnbKkM, NPEANONOKUTENBHO, AOMKHEI ObITh HE3EBUCUMEI M HOPManbHO pacnpefeneHsl ¢
NOCTOAHHOWN Ancnepcuen.

[ns npakTW4ecKoW NPOBEPKM COOTBETCTBMA BbIOpaHHOW MOAENW MOMYYEeHHbLIM pesyrnsratamM aHannavpyrT Hanps-
KEeHUe o, Bblllle SKCMepUMEHTAmNbLHOTOo OManasoHa pesynsTaToB MCTbITaHWA W pacCHUTLIBAKT OCTATOYHYK) CYMMY KBa-
ApaToB COOTBETCTBYIOLIEro MUHERHoro nNpubnimkeHns, BelbrpalnT MUHUManNbHOe 3HadeHue o,. [lna gaHHOro NMHEeRHoro
npubnwxeHns nporpaMmmHoe obecnevenuve Boigact N 3 cteneHei cBoboabl, XoTa Ha caMOM Aene OHWU AOKHbI BbiTe N — 4,
NOCKOMbKY o, Obina yxe BeibpaHa. MNpaBubHoe sHauyeHne sk2 nony4aetca nyTemM AeneHns 0cTaToYHOM CYMMbI KBaapaToB
Ha N —4.

[ns cpaBHEHWA OCTAaTOYHOW AUCTIEPCUM sf, COOTBETCTRYIOLLEH MOAENM C M3ANOMOM, C OCTATOYHOW Aucnepeuein s2,
COOTBETCTBYIOLLEN MoAenu 6e3 uanoma, onpedensawT cTaTUCTUYECKUA KpuTepuin ®uwepa F no gopmyne

{(N-2)s*-(N-4)sf }

Fon-a= >
ZSk
CraTtuctudeckuin kputepuin duilepa F, cornacHo runotese o Mogenu 6e3 nanoma, UMeeT F-pacnpegeneHue ¢ ABy-
maA cTeneHaAmMu cBoboabl ana yucnutena u N — 4 cteneHu ceoboabl ona s3HameHartens, rae N — 4ucno M3aMepeHuin.
MnoTe3a o TOM, YTO M3MOM OTCYTCTBYET, MPUHATA C YPOBHEM BEpPOSTHOCTU 5 %, eCcn BEPOSTHOCTL, CBA3aHHAsA C
pac4eTHbIM 3Ha4yeHWeM £, npeBbillaeT 3Ha4YUMbI YpoBeHb, paBHbii 0,05. B npoTMBHOM cny4dae runotesa OTKIIOHAETCs, a
HanuM4ve 1anoma cYMTalT MNPUHATHIM.
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MpunoxeHwne C
(cnpaBo4Hoe)

MNpuMeHeHne SEM K pe3ynbTatam paspylleHUA nop HanpsKeHUuem
Ans NonyKPUCTannU4ecKUxX nonumepon

C.1 Pesynbrarbl MUCNbLITAHUA

Pesyneratel ucneitaHuidi obpasuos Tpy6 M3 nonykpuctannuyeckoro nonuMmepa npv Temnepatypax 20 °C, 40 °C u
60 °C npuseaeHsl B Tabnuuax C.1—C.3.

Tatnuua C.1— Pesynbrathl ucneitannia npu 20 °C

Temnepatypa, °C HanpspkeHue, MIMa Bpewms, 4 Temnepatypa, °C | Hanpsaxenne, MlMa Bpewms, 4
20 15,0 10 20 13,5 411
20 15,0 14 20 13,5 412
20 14,5 32 20 13,5 3 368
20 14,5 24 20 13,56 865
20 14,3 46 20 13,5 946
20 14,1 111 20 13,4 1220
20 14,0 201 20 13,3 1112
20 14,0 260 20 13,3 2108
20 14,0 201 20 13,2 4524
20 13,9 250 20 13,0 5137
20 13,7 392 20 13,0 7651
20 13,7 440 20 12,8 7760
20 13,7 512 20 12,8 8240
20 13,7 464 20 12,7 10 837
20 13,7 536
20 13,6 680
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Tabnuua C.2— Pesynbratbl ucnbiTadui npu 40 °C

FOCT ISO 9080—2023

Temnepatypa, °C | Hanpspkenne, MlMa Bpewms, 4 Temnepatypa, °C | Hanpsxkenne, MlMa Bpewms, 4
40 1151 10 40 10,0 2076
40 11,2 1" 40 10,0 1698
40 1,5 20 40 9,5 1238
40 11,5 32 40 9,5 1790
40 11,5 35 40 9,5 2165
40 115 83 40 9,5 7823
40 1,2 240 40 9,0 4128
40 11,2 282 40 9,0 4448
40 1,0 1912 40 8,5 7357
40 1,0 1856 40 8,5 5448
40 1,0 1688 40 8,0 7233
40 11,0 1114 40 8,0 5959
40 10,8 54 40 8,0 12 081
40 10,5 5686 40 7.5 16 920
40 10,5 921 40 7.5 12 888
40 10,5 1145 40 7.5 10 578
40 10,5 2445 40 6,5 12 921
40 10,0 5448 40 6,0 11 606
40 10,0 3488
40 10,0 1488

GostExpert.ru
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Tatnuua C.3 — Pesynbrathl ucneitaHnia npu 60 °C

Temnepatypa, °C Hanpsxenne, MlMNa Bpems, 4 Temnepatypa, °C | Hanpsxenue, MlMa Bpewmsi,
60 9,6 10 60 7.5 351
60 9,5 13 60 7,0 734
60 9,5 32 60 7,0 901
60 9,5 34 60 7,0 1071
60 9,5 114 60 7,0 1513
60 9,5 195 60 6,5 1042
60 9,2 151 60 6,5 538
60 9,0 242 60 6,0 4090
60 9,0 476 60 6,0 839
60 9,0 205 60 6,0 800
60 9,0 163 60 5,5 339
60 9,0 288 60 5.5 2146
60 8,9 191 60 5,5 2048
60 8,5 331 60 5,5 2856
60 8.5 296 60 5,0 1997
60 8,5 249 60 50 1647
60 8,5 321 60 50 1527
60 8,5 344 60 5,0 2305
60 8,5 423 60 5,0 2866
60 8,5 686 60 4,0 6345
60 8,5 513 60 35 15911
60 8,5 585 60 34 7841
60 8,5 719 60 3,4 8232
60 75 423 60 29 15 090
60 7.5 590
60 7.5 439
60 75 510

C.2 ABTomatuueckoe oGHapyxeHue nanoma

[Ons aBTomatnyeckoro oBHapyXeHus M3noMa B KayecTBe NpUMMeEpa WCMONb30BaHel Pe3ynsTaThl UCMLITAHWA Npy
Temnepartype 40 °C, npvBefeHHble B Tabnvue C.2.

MpepnonaraeTcs, YTO M3MNOM OTCYTCTBYET W PE3YNbLTAThl UCMBITAHWA ONUCKIBAIOTCA NPAMOW NUHWEN, NPOXOAALWENR
Yyepes Bce ToYKW. Pesynetupytowasn ancnepcus pasHa 0,409115 ¢ 36 cteneHsmu ceoBoabl.

3atem npegnonaratoT, 4TO M3NoM UMEET MECTO, U ONPEeaenaAloT ero NonokeHne, aHannanpya 50 3aHa4eHnn Hanpa-
XeHWs, paBHOMEPHO pacnpefeneHHbIX B 3KCNepuMeHTansHOM duanasoHe norapudma HanpskeHus. 3HadeHune, cooT-
BETCTBYIOLLEE HaWMeHbLLIel OCTaTOYHOW CyMMe KBagpaToB MpubnvxkeHus (MpUHATas MOOEenb WCMoMb3yeT OBe MpsaMble
nuHuK), nposiBnsaeTca npu Hanpsxkenun 10,57 MIMa (log-HanpskeHua 1,024) u NporHo3upyemom BpeMeHW paspyLueHus B
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1985 4 (log Bpemenn 3,298) u coctasnsaet 7,94190. B Takom cny4ae ocTaTtoyHas gucrnepcusa pasHa s,= = 7,94190/34 =

= 00,2336 c 34 cteneHaMn cBoboabl.

CraTtuctuka @ullepa, Ucnonb3yemas Ansa npoBepkyu Hanudus nanoma, pasHa 14,528. BepoaTtHocTs Toro, 4To cra-
TucTMKa ®uwepa ¢ AsyMa 1 34 cteneHamMmu ceoboabl 6onble 14,528, pasHa 0,0000275. Mockonsky 0,0000275 < 0,05,

NMPUHUMAKT, 4TO N3NOM NPUCYTCTBYET.

Knaccudmkaumsa TMnoB paspylweHua npyueeneHa B tabnuue C.4.

Tabnuua C.4— Knaccudhmnkaumna TUNOB paspyLUeHms

Temnepatypa, °C Hangl}\ﬁﬁgﬂwe, Bpems, Tun gaHHbIX Temnepatypa, °C Han{ﬁ?‘{:Hwe, Bpewms, 4 naztllx
40 11,1 10 A 40 10,5 2445 B
40 11,2 " A 40 10,0 5448 B
40 11,5 20 A 40 10,0 3488 B
40 1,5 32 A 40 10,0 2076 B
40 .5 35 A 40 9,5 1790 B
40 10,8 54 A 40 9,5 2165 B
40 11,5 83 A 40 9,5 7823 B
40 11,2 240 A 40 9,0 4128 B
40 11,2 282 A 40 9,0 4448 B
40 11,0 1688 A 40 8,5 7357 B
40 11,0 1114 A 40 8,5 5448 B
40 11,0 1912 A 40 8,0 7233 B
40 11,0 1856 A 40 8,0 5959 B
40 10,5 921 B 40 8,0 12 081 B
40 10,0 1488 B 40 15 16 920 B
40 10,0 1698 B 40 7.5 12 888 B
40 9,5 1238 B 40 7.5 10 578 B
40 10,5 1145 B 40 6,5 12912 B
40 10,5 5686 B 40 6,0 11 606 B

MpumeyaHue — lMpuBEOEHHbLIN NPUMEP AaBTOMATUYECKOrO OBHapYKEHUsA U3NoMa UMTMICTPUPYET MCNonbaye-

MbIA MeToa. ,D,J'IS:I nonyyeHWA OaHHOro pe3dynbrarta MoryT BbITh MCNONL30BaHLI pa3nn4yHble NporpaMmel pacyeTa.

C.3 Mpumep pacueTa ypaBHEeHUs1 NMHEWHOW perpeccuv ANUTeNnbLHOW NPOYHOCTH

C.3.1 INpadhnueckasn oLeHKa pe3ynkTaTOB UCMbITaHWUA (CM. pucyHoK C.1)

C.3.1.1 WUcnonb3yemas Mogens

nOCKOany YPOBEHb BEPOATHOCTM NapamMmeTpa C; NpU NpUMEHEHWW YETbIpEXNAapaMeTpu4eckon Moaenu BonbLue

0,05, mogenb cBOONTCA K TpexnapamMeTpuyecKon MoLgenu.

¢y  c4{logg0)

| t=c+—=+
0810 177

C.3.1.2 Tun paHHbIX A

OcTatoyHas AUCNEPCUS. . . . o« oo v e i e 0,205 909
KOMMYecTBO TOYEK. . . ... ...t 49
KonuyectBo napameTpoB. . .. ............. 3
KonwnyectBo cteneHen ceoboapbl. . . ...... ... 46
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103
——— —LTHS; ——— —LPL

104

10°

t — BpemMs [0 pa3pylleHus, 4; ¢ — HanpsbkeHne, MMa; T, — Temneparypa ucnsitadusd, °C

PucyHok C.1 — Npadnyeckoe npeacTaBneHne pesynestatoB aHannsa SEM ana nonykpuctannu4eckoro nonumepa

MoopobHas nHdopmauua o NnapamMeTpax U cTaTUCTUKe OnA paspyleHn Tkuna A npuBegeHa B Tabnuue C.5 (bonee
noagpobHas cTaTucTUka npueeneHa B [2]).

Tabnuua C.5— OueHka napaMeTpoB ONd paspyLlleHus Tuna A

MapameTp 3HauyeHne CraHgapTHas owwnbka t-kpUTEPUIA Pr(>|t)

(o -57,751 5,297 -10,902 0,000
Cy 32 021,416 2950,432 10,853 0,000
Cy —-12 596,346 1255,311 -10,034 0,000

OueHka npurogHocty mogenu: Pr[F(19;27) > 3,020] = 0,004.

C.3.1.3 OaHHble TMNa B

OcTaToyHas AMCMEPCUN. . . .. ..o oo ... 0,048 195

KonmnyecTBO TOMEK. . . .. ..o 70

KonnyecTtBo napameTpoB. . .. .......... .. 3

Yucno cteneHen ceoboapl. . ... 67

OueHka napameTpoB Ona paspylweHus Tuna B npuBenena B Tabnuue C.6.
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Tabnuuya C.6— OueHka napamMeTpoB AN paspylleHusa Tuna B

MapameTp 3HavyeHune CraHgapTHas owunbka -KpuTEPUIA Pr(=|t))
Cq —-15,794 1,008 -15,673 0,000
Gy 7239,786 365,424 19,812 0,000
Cy -1219,841 76,695 -15,905 0,000

OueHka npurogHocTu mogenu: Pr [F(20; 47) > 0,741] = 0,764.

C.3.2 lNporHo3

C.3.2.1 OBuwme nonoxeHnsa

MporHoanpyemele 3Ha4eHua AnuTensHOM NpoYHoCTK npuBeaeHsl B Tabnuuax C.7—C.10. Npegenkl akcTpanonayum
no BpemeHn npveedeHsb! B Tabnuuax C.11 un C.12.

C.3.2.2 [aHHble Tuna A

Tabnuuya C.7 — lNporHoanpyemMble 3Ha4YE€HUs ONUTENBHON NPOYHOCTU ANA paspyLleHnin Tuna A

Bpems, 4
T‘“"“'“i‘é‘“ypa’ 1 10 100 1000 10 000 100 000
O rhg MMa
20 15,780 14,956 14,176 13,436 12,735 B
40 12,776 12,0865 11,394 10,760 B B
60 10,344 9,733 9,158 B B B
G| p AOBEPUTENbHbIN YpOBEHb (0aHOCTOPOHHUIA) = 0,975, MIa
20 14,964 14,221 13,488 12,762 12,046 B
40 12,095 11,441 10,796 10,161 B B
60 9,752 9,178 8,616 B B B

Tabnuya C.8 — lNporHoanpyemble 3HaYEHUS ONUTENBHOW NPOYHOCTK ANA AaHHBIX TUNa A

Bpewms, 4
Temnepartypa, °C 0,5 1 10 50
O rHs: MMa
20 12,982 12,774 B B
40 B B B B
60 B B B B

O p| A0BEPUTENLHBIV YPOBEHL (OAHOCTOPOHHMIA) = 0,975, MIMa

20 12,302 12,087 B B
40 B B
60 B B
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C.3.2.3 PaspyweHua Tuna B

Ta6nuua C.9— lNporHosupyemblie 3Ha4eHUA ANUTENBLHOWM NPOYHOCTU AN paspyweHuid Tuna B

Bpewms, u
Temnepatypa, °C 1 10 100 1000 10 000 100 000
oiHs: MMa
20 A A A A A 8,668
40 A A A A 7,140 3,954
60 A A A 6,343 3,382 1,803
G| p| AOBEPUTENbHBIA YPOBEHb (0aHOCTOPOHHWIA) = 0,975, Mla
20 A A A A A 6,569
40 A A A A 5,444 2,934
60 A A A 4,787 2,495 1,275
Ta6nuua C.10 — lNporHosupyemble 3HA4YEHUA ANUTENBHOW NPOYHOCTU OANA paspyleHui Tuna B
Bpewms, 4
Temnepartypa, °C 0,5 1 10 50
OrHg: MIMa
20 A A 8,948 6,078
40 8,825 7,387 4,090 2,706
60 4,237 3,506 1,870 1,205
0| p| AOBEPUTESBHBIA YpOoBeHb (0AHOCTOPOHHKIA) = 0,975, Mla
20 A A 6,789 4,533
40 6,762 5,638 3,041 1,955
60 3,160 2,592 1,326 0,822
C.3.2.4 Tpepenkl akcTpanonsuum
Tabnunua C.11 — lNpegensl skcTpanonsdumy no epemenn ana T,=40 °C, ¢ =13 160,54
T °C AT °C ke fo M t., net
20 20 6 78 963 9,01
Tabnuua C.12 — lNpepens akcTpanonauuu no spemenn ana 7, =60 °C, ¢ = 9966,4 4
T oG AT G kg LM i, net
20 20 50 498 321 56,89
40 20 6 59799 6,83

C.3.3 MNMonoxeHne nsnoma
[MapameTpbl NONoXeHUs U3NOMORB NpuBedeHs! B Tabnuue C.13.

Tab6nuua C.13 — lNapameTpbl TOMEK U3NOMa

Temnepatypa, °C HanpsixeHnune, MMa Bpems, 4
20 12,51 21745
40 10,55 2183
60 8,90 289
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MpunoxeHune D
(cnpaBo4Hoe)

MpumMeHeHne SEM K pe3ynkTaTam onpeneneHuUs ANUTENLHOW NPOYHOCTU NONUMEPOB
Ha OCHOBe BWHWMXMopuaa

D.1 Pe3ynbraTbl UCNbLITAHWA

PesyneTraTthl McnbiTaHuii obpasuos Tpyb M3 nonvmepa Ha OCHOBe BUHWNXNopuaa npu temnepatypax 20 °C, 65 °C,
82 °C 1 95 °C npueegeHbl B Tabnuuax D.1, D.2, D.3n D 4.

Tabnuua D.1— Pesyneratsl UCnbITaHWiA Npu Temnepartype 20 °C

Temnepatypa,”C | Hanpsikenue, MlMa Bpewms, 4 Temnepatypa,’C Hanpsikenue MMa Bpewms, 4
20 42,08 191 20 35,54 2059
20 42,08 250 20 35,54 3949
20 40,96 124 20 35,32 21025
20 40,96 484 20 35,32 3306
20 39,62 123 20 35,08 10:512
20 39,62 1409 20 35,08 25919
20 38,52 2486 20 34,86 16 864
20 38,52 2761 20 34,86 6383
20 37,48 938 20 34,55 15078
20 37,48 4402 20 34,55 24 671
20 37,00 5294 20 33,99 27177
20 37,00 953 20 33,99 30 229
20 36,33 907 20 33,49 8947
20 36,33 8035 20 33,49 36 166
20 35,80 7710
20 35,80 12 042

Tabnwuya D.2— Pesynsrathl UCnbITaHWA Npu TeMmnepaTtype 65 °C

Temnei%awpa, Hanpsixenune, MlMa Bpems, v TeM”%%aTypa’ HanpsikeHue, MlMa Bpewms, 4
65 20,48 370 65 17,84 3876
65 20,48 429 65 17,10 2377
65 19,93 457 65 17,10 3383
65 19,93 677 65 16,68 4417
65 19,58 577 65 16,68 3893
65 19,58 503 65 16,48 6543
65 19,14 745 65 16,00 6373
65 19,14 865 65 16,00 7862
65 18,93 1010 65 15,78 9592
65 18,93 1542 65 15,78 8533
65 18,66 1854 65 15,61 9095
65 18,36 2850 65 15,61 10 429
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rOCT ISO 9080—2023

Tadtnuua D.3 — PesynbraThbl UCNbITaHWIA Npu TemnepaType 82 °C

Temnepartypa, °C Hanpsokenue, MlMa Bpewms, u Temnepartypa, °C HanpsikeHue, MlMa Bpewms, 4
82 14,85 41 82 9,96 3955
82 14,85 72 82 9,96 7752
82 14,16 141 82 9,90 5474
82 14,16 78 82 9,90 8325
82 13,54 70 82 9,82 3784
82 13,54 313 82 9,82 5638
82 13,04 337 82 9,69 7434
82 13,04 576 82 9,69 12778
82 12,43 342 82 9,59 5557
82 12,43 995 82 9,59 11 945
82 1,72 529 82 9,52 8622
82 1,72 1730 82 9,52 8701
82 10,99 1313 82 9,42 14 782
82 10,99 2561 82 9,42 11789
82 10,72 988 82 9,36 12 258
82 1072 4308 82 9,36 13 422
82 10,52 1077 82 8,94 12 363
82 10,52 2373 82 8,94 14 230
82 10,37 3325 82 8,67 17 614
82 10,37 7750 82 8,58 16 867
82 10,22 5650 82 8,58 18 442
82 10,22 7205
82 10,04 5436
82 10,04 6154

Tatnuua D.4 — PesynbraThl UCNbITaHWIA Npu TemnepaType 95 °C

Temnepatypa, °C Hanpsxenne, MMNa Bpewms, 4 TemnepaTtypa, °C Hanpsikenue, MlMa Bpewms, 4
95 9,57 42 95 547 2681
95 9,57 32 95 5,47 2572
95 8,53 66 95 5,28 3495
95 8,53 276 95 5,28 8741
95 7,48 424 95 5,15 9567
95 7.48 522 95 5,15 6384
95 6,80 756 95 5,03 8091
95 6,80 645 95 5,03 10 073
95 6,29 674 65 4,70 9306
95 6,29 734 65 4,70 9935
95 5,96 1179 65 4,60 12 334
95 5,96 1713 65 4,60 10 802
95 5,73 1701
95 5.7 2596
95 5,59 2708
95 5,59 3128
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FOCT ISO 9080—2023

D.2 PerpeccuoHHble pac4yeThkl, BbINONHEeHHbIe HA OCHOBE AaHHbLIX O pa3pbiBe Nnod HanpsXeHuem

D.2.1 Npadmueckas oueHKa pe3ynksTaTOB UCNbITaHWUA (CM. pucyHok D.1)

D.2.1.1 Wcnonb3yemasn Mogens

Mockonbky YPOBEHb BEPOSITHOCTH NapameTpa €z Mpy NpUMEHEHWI YeTbipexnapameTpuieckon moaenu Hke 0,05,
BbIOMpaeTca YeTbipexnapameTpuyeckasn Mogernes.

¢4 (logyo o)
T

C2
Iog1ot=c1+?+c3log1uu+ +e.

D.2.1.2 PaspyweHue Tuna A

OcTtatoyHas AUCNEPCUS. . . . . ... ... .. 0,055 529
Konn4yecTBO TOMEK. . . . ..o vt .. 127
KonuyecTBo napameTpoB. . .. ........ 4

Yucno cteneHen ceoboapbl. . ... ... ... 123

MoapobHasa uHdopMauusa o0 napameTpax U cTaTUCTUKE ANA pa3pylleHuid Tuna A npueeneHa B Tabnuue D.5 (Bonee
nogpobHasa cTaTUcTMKa npuBedeHa B [2]).

Tabnuya D.5 — OueHka napamMeTpoB paspylleHns Tuna A

[MapameTtp

3HauyeHne

CraHpapTHas owuvbka

t-kpuTEpUIn

Pri=|t])

€4

-107,824

4,023

—26,801

0,000

43 174,002

1528,801

28,240

0,000

50,680

2,122

23,881

0,000

—21 585,753

837,454

—25,775

0,000

OueHka npurogHocTu mogenv: Pr[F (62;61) > 0,724] = 0,897
c
5-101

4-107 -

% 20
£ 65
+ 80
095

3-101 -
2,5-101
2.101
1,8-101
1,6-101
1,4-101
1,2-101
107—
9-100
8-100
7-100 -
6-100 -

5100
4100 1

3-100 ~
2,5-100
2-100
1,8:100 -
1,6-100 -
1,4-100
1,2-100
100 T T T TTTTIT T T TTTTIIT T 1llll!l! T EIIHH] T T III!II1 T T T TTTTT
100 101 102 103 10 105 S0y 4084
—LTHS; ————LPL

t — Bpemsa 00 paspyweHus, v; ¢ — HanpsxeHue, MMa; T, — Temneparypa ucneitaHus, °C

Pucyrok D.1 — lpadhmueckoe npegcraBneHue pesynstatoB SEM-ananvaa gng nonumepa Ha 0CHOBE BUHMNXIopuaa
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rOCT ISO 9080—2023

D.2.2 MNMporHoz

D.2.2.1 OBwwme nonoxeHus
[MporHosnpyeMble 3Ha4YeHUs ANUTENBHOW NPOYHOCTU NpuBeAeHsl B Tabnvuax D.6 u D.7.
Mpenens! akcTpanonauuu npueedeHsl B Tabnuuax D.8, D.9 n D.10.
D.2.2.2 [aHHble TUNa A

Tabnuua D.6 — lNporHosvpyemble 3Ha4EHUA ANUTENBHOM NPOYHOCTYU ONA paspyweHui Tuna A

Bpewms, u
Temnepatypa °C 1 10 100 1000 10 000 100 000
OLThs: MMa
20 52,333 47,338 42,820 38,733 35,036 31,692
65 32,300 27,113 22,759 19,105 16,037 13,462
82 22,944 18,266 14,542 11,577 9,217 7,338
95 15,420 11,544 8,642 6,469 4,843 3,626
O pL YPOBEHb HAAEKHOCTU (OAHOCTOPOHHKMIA) = 0,975 Mla
20 49,681 45,042 40,805 36,933 33,398 30,173
65 29,570 24,902 20,944 17,590 14,751 12,352
82 20,456 16,356 13,056 10,402 8,272 6,565
95 13,334 10,034 7,532 5,639 4,211 3,136
Ta6nuua D.7 — lNporHosvpyeMble 3Ha4eHUA ANUTENBHOW NPOYHOCTU AN paspyLlleHuid Tuna A
Bpewms, 4
Temnepatypa °C 0,5 1 10 50
O THs MMa

20 36,319 35,238 31,875 29,716

65 17,076 16,199 13,598 12,032

82 10,002 9,338 7,435 6,339

95 5,373 4,924 3,686 3,01

0| p YPOBEHb HaAEXHOCTU (OAHOCTOPOHHMIA) = 0,975, Mla

20 34,629 33,593 30,350 28,257

65 15,715 14,902 12,479 11,015

82 8,982 8,382 6,653 5,655

95 4,677 4,283 3,190 2,593

D.2.2.3 3kcTpanonsauumu No BpemeHu
Ta6nuua D.8 — lNMpepensi skcTpanonauuu no spemenn ana T, =65 °C, . = 9059,8 4
T.°C AT, °C kg t.u t, net
20 45 100 876 000 100,00
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Ta6nwuuya D.9—lNpegenel akcTpanonaumu no spemenn ana 7, =82 °C, ¢

FOCT ISO 9080—2023

ax = 16 305,34
T.°C AT G k, t,d t,, net
20 62 100 876 000 100,00
65 17 10 163 053 18,61
Ta6nwuuya D.10 — lNpegenel akcTpanonsaummn no epemedu ana 7,=82 °C, t, .. =10 498,94
T,°C AT, °C k., f,u t,, ner
20 75 100 876 000 100,00
65 30 100 876 000 100,00
82135 13 S 47 245 5,39
D.2.3 Touka nanoma
Manom He oBHapyXeH.
25
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rOCT ISO 9080—2023

MpunoxeHue E
(cnpaBo4Hoe)

MporpamMmMHoe oBecneyveHue ANA pacyeTa AaHHLIX O Pa3pyLIeHUU Nog HanpsikeHUeMm
B cootBeTcTBMM ¢ ISO 9080

MporpammHoe obecneyeHne Oons pacdeta ANUTENbHON NPOYHOCTM, COOTBETCTBYIOLLEE HACTOALLEMY CTaHaapTy,
beino paspabortaHo komnanuamu Becetel® (BECETEL vzw, Gontrode Heirweg 130, B — 9090 Melle, Belgium, e-mail
info@becetel.be) u Pipeson® (PIPESON AB, Herkulesgatan 12, SE — 111 52 Stockholm, Sweden, e-mail info@pipeson.
se). 3to nporpammHoe obecrneyeHne COOTBETCTBYET TPebOBaHWAM HACTOSLLEro craHgapTa v Geino anpobupoBaHo 1
onobpeHo paboyen rpynnon 10 ISO/TC 138/SC 5.

HaHHasa nHdopmauus npueegeHa ans yaobcTea nonk3oBaTtenel AaHHOro ctaHdapTta v He ABnseTcd TpebosaHuem
Ans NPUMEHEHWS MMEHHO AaHHOro NPorpamMmmHOoro naketa co ctopoHsl ISO. MoryT BbiTe MCMONbL30BaHbI 3KBUBANEHTHbIE
nporpamMmmHbIE MaKeTbl NPW YCNOBWKW, YTO TakWe NporpaMMbl pacyeTa No3BonsaloT NonyvyaTbe aHanorvyHele pesynstathl ©
napaMeTpaMy TO4HOCTW, YKasaHHeIMKW B pasaene 6.
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FOCT ISO 9080—2023

MpunoxeHne OA

(cnpaBo4Hoe)

CBEAEHHH O COOTEBETCTBMU CCbINOYHbIX MeXAYyHapoAHbIX CTaHOapTOB
MeXrocygapcrtBeHHbIM CTaHgapTam

Tabnuua OA.1

0O60o3Ha4YeHme CeblNnoYHoro CrteneHb Obo3Ha4eHue 1 HanMeHoBaHNe COOTBETCTBYIOLLErO
MeXayHapoaHoro ctaHoapTta COOTBETCTBMA MEXrocyaapcTtBeHHOro ctaHgapra

ISO 1167-1 IDT FOCT ISO 1167-1—2013 «Tpybbl, coegnHUTENbHbIe AeTanu K
y3nbl COEAVHEHWI M3 TEPMOMNAcTOB ANs TPaHCNOpTUPOBaHWSA
xuakmx 1 rasoobpasHeix cpeg. OnpegeneHve CTOWKOCTU K
BHYTpeHHeMy AasrneHuo. YacTe 1. OBwuin metod»

ISO 1167-2 IDT FOCT ISO 1167-2—2013 «Tpybel, coegnHUTENbHbIE AETanM U
y3nbl COEAVHEeHW M3 TepMOMNNacToB AN TPaHCNOpPTUPOBaHWSA
HUAKMX W rasoobpasHbix cped. OnpegeneHWe CTOMKOCTW K
BHYTpeHHeMy aasneHuto. Yacte 2. MNogrotoeka obpasuos Tpyb»

ISO 2507-1:1995 — *

ISO 3126 FOCT ISO 3126—2023 «Tpy6ornpoBodbl W3 nnacTtMacc.

— MNnactmaccoeble anemeHTel Tpybonposoga. OnpepeneHve
pasMepoB»

ISO 11357-3 — *

ISO 12162 IDT FOCT ISO 12162—2017 «MaTtepuansl TepMonnacTuyHble Ans
HanopHbIX Tpy6 M coeauHWUTEnbHbIX AeTanen. Knaccudmkauus,
obo3HaveHne 1 koahdUUMEHT 3anaca NPOYHOCTU»

ISO 17456 — *

COOTBETCTEMA CTaHOAPTOB!:

- IDT — naeHTWYHbIA cTaHgapT.

* COOTBETCTBYIOLLMIA MEXTOCYOapCTBEHHBIM CTaHAaPT OTCYTCTBYET. [J0 ero NPUHATUA PEKOMEHOYETCS UCTMONb30BaTh
nepeBoa Ha PYCCKMIA A3bIK JaHHOTO MEXOYHAPOAHOro cTaHgapTa.

I pnmMmedYyaHne — B HaCTDHLLlEFI Ta6]'IVILLE Mcnonb3oBaHoO cnegywuiee YCnoBHOE o6o3Ha4yeHne cTeneHu
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FOCT ISO 9080—2023

YOK 678.5:006.354 MKC 23.040.20 IDT

KnwoueBklie cnoea: prGO]'IpOBO,E[bI, BO34YXOBOMbIl, NnacTtMacchl, ANUTernbHad rmgpocrtatn4eckasd npo4HoCTb,
TepmMonnacTbl, METOO 3KCTpanonsauun
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