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MNpepgnucnoBne

Llenn, ocHOBHble NpUHLMNbI 1 06LWMe npaBuna npoBefeHus paboT Mo MeXrocyfapCTBEHHOW cTaHaap-
Tn3aunm yctaHosneHol TOCT 1.0 «MexrocygapcTeeHHaa cucrema craHgaptnsaunm. OCHOBHbIE MOJSTOXEHNA»
n rOCT 1.2 «MexrocygapcTBeHHaa cucrema craHgaptusaunn. CtaHgapTbl MeXrocygapCcTBeHHble, npasuna
N pekomeHgauumn no MexrocyfapcTBeHHOW cTaHgapTusaunun. Mpasuna pas3paboTku, NPUHATUA, 0OHOBIEHUA
N OTMEHbI»

CBegeHusa o ctaHgapTe

1 NOArOTOBJIEH O6wecTBOM C OrpaHUYeHHOl oTBeTCTBEHHOCTbI0 «[pynna MOJIUMJACTUK» (OO0
«pynna MONUNNACTWUK») Ha OCHOBE COGCTBEHHOrO NeEpeBOAa Ha PYCCKWIMA SA3bIK aHINOSA3bIYHON Bepcuun
cTaHpapTa, yka3aHHOro B NyHKTe 5

2 BHECEH ®epgepanbHbiM areHTCTBOM MO TEXHUYECKOMY PeryinMpoBaHuio U MeTponornm

3 MPUHAT MexrocygapCcTBeHHbIM COBETOM MO cTaHAapTusauum, metposorum u ceptudukaumm (npo-
TOKOM OT 27 pekabpsa 2023 r. Ne 168-M)

3a NpuHATUE nporosiocoBanu:

KpaTkoe HaumeHoBaHue CTpaHbl Kog, cTpaHbl CokpallleHHOe HavMeHOBaHVe HaLMOHa/TbHOro opraHa
no MK(UCO 3166) 004—97 no MK (UCO 3166) 004—97 no craHgaptusaumu
Benapycb BY locctaHgapt Pecny6nvkn Benapycb
Kuprusnsa KG KblproisctaHgapT
Poccusa RU PoccraHpapT
Y36ekucTaH uz Y3ctaHaapT

4 TMpukazom PenepasibHOro areHTCTBa MO TEXHUYECKOMY peryimpoBaHui0 U MeTpoaorun ot 28 peka-
6pst 2023 . Ne 1716-CT mMexrocygapcTBeHHbIn ctaHgapT TOCT ISO 9080—2023 BBeAEH B AeicTBMe B
KayecTBe HaluMoHanbHOro cTaHgapTa Poccwuiickoli ®epepaunn ¢ 1 gekabpsa 2024 r. ¢ npaBoOM [OCPOYHOrO
npuMeHeHus

5 HacTtoawwmini cTaHfapT UAEHTUYEH MeXAyHapoaHoMy cTtaHzapTy ISO 9080:2012 «Tpy6onpoBogbl u
BO34yX0BOAbl U3 nnactmacc. OnpegeneHne gaAnTenbHON rmgpocTaTMyeckoil NPOYHOCTM TEPMON/IAcTOB Ha 06-
pasyax B chopme Tpyb6 meTodoMm akcTpanonsaymm» («Plastics piping and ducting systems — Determination of
the long-term hydrostatic strength of thermoplastics materials in pipe form by extrapolation», IDT).

MexayHapoaHblli cTaHAapT pa3paboTaH TexHWYeckMM KOMUTETOM Mo cTaHgapTtusauun ISO/TC 138
«[nactmaccoBble TPyObl, MUTUHIN KU apmaTtypa A/ TPaHCMOPTUPOBAHUA XUAKAX U ra3oo6pasHbiX cpen»,
nogkomutetom SC 5 «Obwme ceoictBa Tpyd, PUTUHIOB M apmaTypbl K3 NAacTMacc U UX KOMMNIEKTYOLNX.
MeToabl MCMbITAHUI U OCHOBHble TeXHMYeckme TpeboBaHMSA» MexAyHapoAHOl opraHusauum no ctaHaapTu-
3ayun (I1SO).

Mpn NpUMeHeHUN HacToALWEero ctaHgapTa PeKOMeHAYeTCs UCMNOo/b30BaTb BMECTO CChbINTIOYHbIX MEXAy-
HapoAHbIX CTaHAAPTOB COOTBETCTBYIOLIME UM MEXIOCYyAapCTBEHHbIE CTAaHA4aPThl, CBEAEHUA O KOTOPbIX MpU-
BefleHbl B AOMNO/IHUTE/IbHOM npunoxeHun OA.

[lononiHUTEeNbHbIE CHOCKU B TeKCTe cTaHAapTa, BblfefIeHHble KYpCUBOM, MpuBEAEHbl A1 NOACHEeHUN
TekcTa opuruHana

6 BBEJEH BMEPBbIE
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NHopmaumna o BBeeHUN B AeicTBMe (NpekpaweHun aelicTBuUs) HACTOSWEro cTaHgapTa U usme-
HEHUI K HEMY HAa TEeppUTOPUM YKa3aHHbIX Bbllle FocyfapcTB Nyb6/nMKyeTCs B ykazaTensax HaunoHas bHbIX
CTaHfapTOB, 3gaBaemMblX B 3TUX rocyjapcTBax, a Takke B ceTu VIHTepHeT Ha caliTax coOOTBeTCTBY-
LW MX HAaLLMOHaIbHbIX OPraHoB Mo cTaHAapTu3ayuu.

B cnyyae nepecmoTpa, U3MEHEHUSI NN OTMEHbl HACTOALWEro cTaHgapTa cooTBeTCTBYyHLWasa UH-
dopmaymsa 6ygeT onyb6/sMKoBaHa Ha opuuMarbHOM MHTEPHeT-caiiTe MexrocygapcTBEHHOIO coBeTa no
cTaHjapTu3auum, MeTponorun n ceprudukaymm B KaTanore «MexrocygapcTBEHHbIe CTaH4ap Thi»

© 1S0, 2012
© OcdopmneHne. ®IrbY «MHCTUTYT cTaHgapTulaymn», 2024

B Poccuiickoii ®efepalun HacTOSIWMIA CTaHAAPT HE MOXET 6biTb MOSHOCTLIO WK
YaCTMYHO BOCMPOU3BEMEH, TUPAXMWPOBAH M pacnpocTpaHeH B KauyecTBe oduumanbHOro
n3gaHua 6e3 paspewieHns deaepanbHOro areHTCTBa N0 TEXHUYECKOMY PEryimpoBaHuto
1 MeTposioruu
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rOCT ISO 9080—2023
BBepgeHune

0.1 O6uwme NonoxeHUs

LaHHbIl cTaHAapTHbIA 3KCTpanonAauMoHHbIi MeTod (SEM) npepHasHayeH AN OUEHKW AJSIUTENbHOW
rmapocrtaTuyeckoli MPOYHOCTM MaTepuana Ha ob6pasuax B Buae Tpy6. KOHKpeTHble TpeboBaHusA K (U3UKO-
MexaHW4yeckum cBOWCTBaM MaTepuana, WCMoSb3yemMoro no npeaycMOTPEHHOMY Ha3HayeHuo, NPUBOAAT B
cTaHgapTax Ha usgenue. [aHHblli MeToh He OTMeHSieT CylecTBylLWMe MeTOAbl pacyeTa HanpshKeHuin unm
JonyckaemblX AaBneHnin ANna noauMMepHbIX Tpy6, OnNbIT ANUTENbHOW 3KcnayaTauum KOTOpbIX ABNAETCHA YA0B-
NeTBOPUTENbHbLIM.

Ona npoBefeHnss SEM-aHanusa 6bliv pa3paboTaHbl NMakeTbl NPOrpaMMHOro ob6ecneyeHust, onMcaHHble
B NPUIOXeHUN A 1 npunoxeHun B. Kommepyeckn gocTynHbl nporpammbl gns Windows (cm. npunoxeHue E).
PekomeHayeTcs MCNOMb30BaTb 3TV NMPOrpaMMHbIE NaKeTbI.

0.2 MpuHumn

MpurofHOCTb NOJIMMEPHbLIX MaTepuanoB ANS HaMOpHbIX Tpy6 onpegensieTcsa ux ANUTeNbHON paboTo-
CNOCOGHOCTLIO NMOA BO3AENCTBMEM TMAPOCTATUUYECKOTO HaMpPSHXKEHUS C yYETOM OXUAAEeMblX YC/IOBUIA 3KCNy-
aTauun (Hanpumep, Temnepatypbl). MpyM NPOEKTUPOBaHUN MPUHATO BbipaxaTb AaHHYK XapaKTepUCTUKY Kak
rmgpoctatmyeckoe (KO/bLEBOE HanpshXeHue), koTopoe Tpyba u3 paccmaTpMBaemMoro mMartepuasna MOXeT Bbl-
gepxaTtb B TeueHne 50 neT npu Temnepatype 20 °C, ecniu B Ka4yecTBe BHYTPEHHEN WUCMbITaTeNbHON cpeabl
npuMeHseTcsa BoAa, NPV 3TOM BHELWHel ucnbiTaTeNbHON cpefoii MoxeT 6biTb BOAa UNu BO3AyX. LaHHbIA me-
TOA He NpefHa3HauvyeH A5 onpefeneHns cpoka cnyxobl.

B onpegeneHHbIX cnyyasax rmapocTaTMyeckyto NPOYHOCTb HEO6X0AMMO onpeaensaTh NPU MEeHbLIeM Cpo-
Ke cnyx6bl UNN NOBbIWEHHbIX TemMnepaTypax Mb0 ¢ y4eTOM yKa3aHHbIX YCNOBUA O04HOBPEMEHHO. Mpu aTom
MeToA, NPUBEAEHHbIN B HacTosAWweM cTaHAapTe, pa3paboTaH Ans 060ux BUAOB OUEHOK. MOoAyYeHHbIl pe3ysb-
TaT 6ydeT XxapakTepusoBaTb HUXHWI NPOrHO3UpyeMmblii npeaen AnutenbHoin npodHocTtu (LPL), asnsatwowmiics
HWKHUM [OBEpUTE/IbHbIM MPeAesioM MPOrHO3UPYEMOro 3HaYeHUs HanpsXXeHus (npefesibHOe HanpsXeHwue),
KOTOpOoe MOXeT Bbi3BaTb paspylleHne maTepuana Tpybbl B yCTAHOB/MIEHHbIE CPOKM MpY 3afaHHbiX Temnepa-
Typax.

B HacTofWweM cTaHgapTe NpuBeAEH MeTof 3KCTpanonsAuumu pesynbTaToB WUCMbITAHWA NpY pasnyYHbIX
TemnepaTtypax nocne MHOro)akTOpHOro SIMHENHOro perpeccuoHHOro aHanusa. lony4vyeHHble pesynbTaThbl
[alT BO3MOXHOCTb onpeAensATb XapakTepHble A4/19 NOIMMEPHOro Martepuasna pacyeTHble 3Ha4YeHns Hanpsxe-
HNA B COOTBETCTBUM C MeToaaMu, nNpuBeaeHHbIMW B CTaHAapTax Ha usgenuna.

AHann3 MHOroakTopHOl NIMHEWHOW perpeccuMy OCHOBAH Ha CKOPOCTM MNpoLeccoB, Hambosiee TOYHO
OMUCbIBAEMbIX MOAENbI0 OTHOWEHMS norapudgma HanpsxeHus (iogl0 HanpsHXKeHus) K norapugmy BpeMEHMU
(log10 BpemeHn).

[ns oueHKM NPOrHO3Mpyemoro 3HayeHus NpuUMeHseMOon mMogenn HeobXoAMMO MCNoMb30BaTh OXuaae-
MbIil 97,5 %-Hblli HUKHWI NPOrHO3UPYEMbI Npeen ANUTeNbHOW NpoyYyHocTU (LPL), aKBUBANIEHTHbI HUXHEMY
poseputensHomy npegeny 97,5 %-HOro AOBEpUTENIbHOTO WHTepBasa NPOrHO3MpyemMoro 3HayeHus. [laHHoe
COOTHOLLIEHME NPUMEHAIOT B MaTeMaTUYeCckMx pacyetax ¢ MCNOMb30BaHNEM CTATUCTUYECKUX METOAOB.

MeToga, nNpuMBefeHHbI B HACTOAWEM cTaHAapTe, NO3BOASET NPOBOAUTL IKCTPANONALMI0 3HAYEHUI Ha-
NPsXeHUsa paspyleHns B YCAOBUAX 3KCNayaTauuu, oTamyamwmxcs ot 0bblyHbIX (Npu Temnepartype 20 °C B
TeueHne 50 net) (cm. 5.1.5).

TepmonnacTuyHble Matepuansl B opMe Tpyb, Takme Kkak TEPMONIACTUYHbIA NOSIMMEP C MUHEPA/IbHbLIM
Hano/IHEHWEM, apMUPOBAaHHbI BOJSIOKHOM, MaacTuUUMpPOBaHHble TEpMONIacTUYHbIe MaTtepuasbl, CMecu 1
cnnaBbl, NOTPEOYHT AOMNOMHUTENBHOTO BHMMAaHWS B OTHOLEHWU MPOTHO3MPOBAaHWUA AJINTENIbHON MPOYHOCTH,
KOTOpO€e [0/IXHO 6biTb YYTEHO B COOTBETCTBYIOLWMX CTaHAapTax Ha usgenus.

Cpepa, ncnonb3lyemas ANs cO3[aHus gaBneHus B Tpybe, He AO/DKHa oka3blBaTb OTpuLATE/IbHOTO0 BO3-
pelicteus Ha Tpy6y. B kauecTBe Takoli cpefbl 06bIYHO NPUMEHSAIOT BOAY.

[onro paccmaTpuBancsa BoONpoc O TOM, Kakas NepemMeHHas AOo/hKHa ObiTb B3ATa B Ka4yecTBe He3aBUCWU-
MO NepeMeHHOl Ana pacyeTa AJINTENIBHON TMAPOCTATUYECKON MPOYHOCTU — BPEMS WAWN HaNpshKeHUe.

OCHOBHOW BOMPOC, HAa KOTOPbIA AO/HKEH OTBETUTb METOA, MOXET 6bITb CQOPMY/IMPOBaAH ABYMS CNOCO-
6amMun, NPUBEAEHHBIMUN HUXE.

a) Kakoe mMakcuMasibHOe HanpshXeHne (MNu AaB/EHME) MOXET BblAepXaTb AaHHbI MaTepuan B hopme
Tpy6bl Npy 3af4aHHON TemnepaType B TeYeHue onpefeseHHOro BpeEMEHN?

\Y



FOCT ISO 9080—2023

b) KakoBO MporHosmpyemoe BpeMs [0 paspylleHus Ana matepuana B popme Tpy6bl nNpu 3agaHHOM
HanpsHKeHUn n Temnepatype?

O6a Bonpoca ABAAKTCA 3HAYNMbIMU.

Ecnu pesynbTaTbl UCNbITAHUA ANs uccnepyemoli Tpy6bl He MokasbiBalOT HMKAKOro pasépoca W ecnu
MaTepuan Tpybbl MOXeT ObiTb MAeasbHO ONMcaH BblIOPAHHO 3MNUPUYECKON MOAENblO, TO perpeccus ¢ He-
3aBMCUMOCTbIO OT BPEMEHU WAM HanpshkeHus OyaeT MAEeHTU4YHOM. Ha npakTuke Takas KapTMHa He ocylie-
CTBMMA, MOTOMY YTO YC/IOBMA WUCMNbITAHUIA HMKOTAa He GblBaOT MAeanbHbIMU U MaTepuan He 6yaeT Ha 100 %
O[HOPOAHbLIM, MO3TOMY B HabnwaeHusx Bcerga byaeT Habnwogatbca pasbpoc. Perpeccun, paccunTaHHble €
NCNONb30BaHMEM [ABYX AOMOJIHUTENbHbIX HE3AaBUCKMMbIX NMEPEMEHHbIX, He OyAyT WAEHTUYHbIMWU, W pasHuLa
6yfeT yBenMunBaTbCsi C pocToM pasbpoca.

MpeanonaraeTcs, 4TO NepeMeHHas, KoTopasi NnogBepXeHa Hanbonblwen nameH4YnBocTn (pasbpocy), —
3T0 BPEMEHHAas MepeMeHHasl, ¥ OHa AOJ/IKHA paccMaTpuBaTbCsl Kak 3aBucuMas nepemeHHas (ciydvaiiHas ne-
pemMeHHas), 4To6bl 06ecneunTb NPaBU/IbHYI CTATUCTMUYECKYH 06paboTKy Habopa AaHHbIX B COOTBETCTBUU C
3TMM MeTogoM. OfHaKo Mo NPakTUYeckUM MpUYMHaAM NMPOMbIWIEHHOCTL NpeanoyYnTaeT NpeacTaBasiTb Hanps-
XeHne Kak QyHKLNI0 BPEMEHW B KA4eCTBE HEe3aBUCUMOW MepeMeHHOM.

0.3 MNpumeHeHe MeTOA0B

Llenb akcTpanonaunoHHOro metoga, NpuBeAeHHOro B HaCTOALWEM cTaHfapTe, No3BOJISET:

a) OUEHUTb HWXHWI NPOrHO3UpyeMblil nNpefen HanpshkeHusal) (npy ypoBHe BepoATHOCTU 97,5 %), Ko-
Topoe Tpyba u3 paccmaTpuBaemMoro martepuana crnocobHa BbigepxaTb B TedyeHue 50 net npu Temnepartype
oKkpyxatuiein cpegbl 20 °C, ncnonb3ysa BoAy WaM BO3AYyX B Ka4yecTBe MCMbiTaTe/IbHOW cpefgbl. B cooTBeTCTBUM
c ISO 12162 knaccuguumpyemoe 3HavyeHue 3TOro HUXHEero npegena nporHo3vpoBaHUs onpefenseTcsa Kak
MRS u ncnonb3ayetcsa gnsa knaccudukaymn matepuana;

b) OLEHWTb 3HAYEHWE HWXKHEro NPOrHO3MPYeEMOro npefena HanpsHkeHus (Npu ypoBHE BEPOATHOCTU
97,5 %) nub0 Npu pasnIMyYHbIX pacyeTHbIX BpeMeHax, NMbo Mpu pas/nyHbiX Temnepatypax, a B HEeKOTOpbIX
cnyyasx u npu ToM, u npu gpyrom. B cootBeTcTBMM € ISO 12162 knaccuduympyemoe 3HayeHne Takoro HuMx-
Hero nNporHo3npyemMoro npegena onpegenserca kak CRSetwn ncnonb3dyetca Ansa ueneil NPOEKTUPOBaHUS.

Cyuw,ecTByeT HECKOJIbKO MOZeNeil IKCTpanossaumm, KoTopble MMET pas3Hoe KoM4yecTBO napameTpos. B
AaHHOM SEM 6yayT mcnonb30BaThCs TO/ILKO MOAENWN C ABYMS, TPEMSA WM YeTblpbMSA napameTpamu.

Bonblwee yncsio napaMeTpoB MOXET YBENUYNTL annpokCumaLmio, HO Takke YBE/IMUYUTbL U HeonpeaeneH-
HOCTb NPOrHO30B8.

SEM onucbiBaeT npaBusia OUEHKN HUXHEro nporHosnpyemoro npegena (c 97,5 %-HblM YpOBHEM BEPOAT-
HOCTW) M Hanuune nnyn OTCYTCTBME M3/IOMA2), KOTOPbIV yKa3blBaeT Ha Nepexos Mexay pesynbraramu Tunos A
n B (cm. npunoxeHue B).

MeToa nNpumMeHsieTca ANsi MaTepuanos, UCMbITbIBAEMbIX Ha 06pasuax B qpopme Tpyo.

OKoHYaTeNbHbIM pe3ynbTaToM SEM ANna KOHKpeTHOro martepuana fABASETCS HWXHUWA NPOrHo3uvpyemblii
npegen rmgpoctatuyeckon npoyHocTu (c 97,5 %-HbIM YPOBHEM BEPOSAITHOCTU), BbIPAXEHHbIV Yepes3 Konble-
BOE Hanps)XeHwe npu 3afaHHbIX BpeEMeHU 1 Temnepartype.

[Ons MHOrocnonHbix Tpy6 onpegeneHne ANUTeNbHON rMapocTaTUYeCcKol NPOYHOCTM U3aenuii NnpoBoasAT
B cooTBeTCTBUM C ISO 17456.

Ana Tpy6 13 KOMNO3UTHbLIX MarepuasioB U apMUPOBaHHbIX TEPMONIACTOB PYKOBOACTBO NO UCMNO/Nb30Ba-
HWIO 3TOr0 MeToda NMPUBEAEHO B CTaHAapTax Ha usgenuve.

PykoBoaCcTBO MO onpefeneHuio AUTENbHOW TMAPOCTAaTUYECKOW NMPOYHOCTU KOHKPETHOro maTtepuana c
NCNo/Ib30BaHMEM 3TasIOHHbIX KPUBLIX NPYBELEHO B COOTBETCTBYOLWEM CTaHAapTe Ha usgenue.

1) B pa3nunuHbIx gokymeHTax 1SO HwkHUiA npeden nporHo3vposaHus (LPL) HenpaBuibHO onpefeneH Kak HYDKHUIA
npegen goctoepHoctn (LCL), roe LCL npeactaBnisieT cob0i HkHUIA Npegen goctoBepHocTy 97,5 % ana cpegHein rv-
[pOoCTaTNYecKoin NPOYHOCTK.

2 Takke NPUMEHSIIOT TEPMUH «KOJIEHO».
Vi
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M E X T OCVYAAPG CTUBTEHH HBDB 1 CTAHOAPT

TPYBEOMPOBOAbI N BO34YXOBOAbl N3 MJIACTMACC

Onpegenenne AnNTeNbHOM rMApoCcTaTMYeckoil NPOYHOCTU TEPMONIACTOB Ha o6pasuax
B hopme TpyO MEeTOA4OM 3KCTpanonsauum

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

[ata BBegeHuna — 2024—12—01
C rNpaBoM AO0CPOYHOro MpPUMeHeHus

1 O6nactb NpUMeHeHus

HacTosiwunii cTaHgapT pacnpocTpaHaeTcsl Ha Tpybbl U3 TEPMONAacToOB M ycTaHaB/MBAET NpaBuia OLUeH-
KN OLAUTENbHOM TMApoCcTaTUYECKOl NMPOYHOCTM METOAOM CTaTUCTUYECKOW 3KCTPanonsaumu.

MeToq, NpUBEAEHHbI B HACTOSILLEM CTaHAapTe, NPUMEHAOT ANA BCeEX BUAOB TepMonaacTtos, paboTato-
WMX Npu pasfinyHbIX TemnepaTypax. Metog pa3paboTaH Ha OCHOBe CTAaTUCTUUYECKOW 06pa6boTkM pes3y/ibTaToB
ncnbiTaHnsa Tpyo.

2 HopMaTuBHbIE CCbI/IKU

B HacTosWeM cTaHgapTe MCnosb30BaHbl HOPMAaTUBHbIE CCbIJIKM Ha criegylowue cTaHfapThbl [Ana gatu-
POBaHHbIX CCbIIOK NMPUMEHAIOT TOIbKO yKa3aHHOe u3gaHue CCbIJIOYHOro cTaHgapTta, 419 HeAAaTUPOBaHHbIX —
nocnegHee nsgaHue (Bknw4yaa Bce U3MeHeHUA)]:

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, coefnHUTeNbHbIE AeTanun u y3nbl
COeAVHEeHNI A U3 TepMoNNacToB ANA TPAHCNOPTUPOBAHMSA XUAKUX N ra3oobpasHbix cped. OnpegeneHne CToW-
KOCTU K BHYTpPEeHHeMy AaBsieHuto. Yactb 1. O6wumini 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, coeAnHUTENbHbIE Ae-
Tanm 1 y3nbl COeAMHEHNA N3 TEPMONNACTOB A/19 TPAHCNOPTUPOBAHUA XUAKMX U ra3o06pasHbix cped. Onpepge-
NeHne CTOMKOCTU K BHYTpEeHHeMy AaBneHuto. YacTtb 2. MNMogrotoska o6pasyos Tpyob)

ISO 2507-1:1995, Thermoplastics pipes and fittings — Vicat softening temperature — Part 1. General
test method (Tpy6bl u chuTuHrM U3 TepmonnacTtoB. Temnepartypa pasmsrdyeHus no Buka. Yacte 1. O6wwmin
MeToA UCnbiTaHUs)

ISO 3126, Plastics piping systems — Plastics piping components — Measurement and determination of
dimensions (Tpy6onpoBoabl 13 nsacTtMmacc. NnacTtmaccoBble asieMeHThl Tpybonposoaa. OnpeneneHue pas-
MepoB)

ISO 11357-3, Plastics — Differential scanning calorimetry (DSC) — Part 3: Determination of temperature
and enthalpy of melting and crystallization [[Mnactmaccel. Aud depeHumanbHas ckaHupyoLlas kanopumeTpus
(ACK). YacTb 3. OnpepeneHne temnepaTtypbl ¥ aHTaNbNUKU NAABNAEHUS U KpucTanansaunu]

ISO 12162, Thermoplastics materials for pipes and fittings for pressure applications — Classification,
designation and design coefficient (MaTepuanbl TepmonnacTuyHble AAA HANOPHbIX TPY6 M COefUHUTENbHbIX
petanein. Knaccudmkauus, o6o3HaveHne n koapuumeHT 3anaca NnpovyHOCTH)

ISO 17456, Plastics piping systems — Multilayer pipes — Determination of long-term strength (MnacT-
mMaccoBble Tpy6onpoBoAbl. MHOroc/oiHble Tpybbl. OnpegeneHne 4ANTeNbHON NPOYHOCTK)

M3gaHne opuunanbHoe
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3 TepmMuHbI 1 onpegeneHus

B HacToAWwem cTaHfapTe NPUMEHEHbI criegylolme TEPMUHbI C COOTBETCTBYOWMMU ONpeaeneHnsamm:

3.1 BHyTpeHHee gaBJieHue p, 6ap (internal pressure): Cuna, ¢ KOTOpPOIi BHYTPEHHSS cpefa AelicTByeT
Ha CTeHKYy Tpybbl, OTHECEHHAaA K eANHMLE naouiagn.

3.2 HanpskeHue o, MlMa (stress): Cuna, felicTByloLWasa Ha CTEHKY TpyObl B KO/bLEBOM (pagnanibHOM)
Hanpas/feHUN ¥ BO3HUKalLWasa B pe3ynbTaTe BO3AelCTBUS BHYTPEHHEro AaBfeHWs, OTHECEHHas K eAnHuue
naowaau.

MpumeyaHne — HanpsxeHve, Bbi3BaHHOE BO34ENCTBMEM BHYTPEHHErO [aBfieHUsl, pacCuUMTbIBAOT Mo ynpo-
LLeHHoN chopmyne

p{*eT ey,min)

20ey min

roe p — BHYTpeHHee fJaBrieHue B Tpy6e, 6ap;
dem— cpeAHU HapyXHbI AgnameTp Tpy6bl, MM;
eymin — MUHUManbHas M3MepeHHasa TO/MUHA CTEHKN TPpy6bl, MM.

3.3 Temnepartypa UcnbiTaHUA °C (test temperature): TemnepaTtypa, Npy KOTOPOW OblIN NONYYEHDI
JaHHble 0 paspyLlleHnu.

3.4 mMakcumasibHasa Temnepartypa ucnbiTaHna Ttmax, °C (maximum test temperature): Makcumanb-
Has TemnepaTtypa, Npu KOTOpOli Obl/IM NOyYeHbl faHHbIe'0 paspyLlleHunn.

3.5 pabouas Temnepartypa Ts, °C (service temperature): Temnepatypa, npu KOTOpoi npegnonaraeTca
aKcnayaTMpoBaTtb Tpyoy.

3.6 BpemA [0 paspylweHud t, 4 (time to failure): Bpems 40 MNOAB/IEHUS yTeUKM (HErepMeTU4YHOCTU) B
Tpyb6e.

3.7 MakcMMmasibHOe BpeMs ucnbiTaHma fmax, 4 (maximum test time): Bpems, nosyyeHHoe nyTem yc-
pefHeHUa norapuMoB NATU cambiX AUTE/bHLIX BPEMEH pas3pyLUeHus.

3.8 BpemsA aKcTpanonauuu te, y (extrapolation time): OrpaHuyeHue BpeMeHU, B npejenax KOTOPOro
JonycKkaeTcs aKCTpanonauna pesynbLTaTos.

3.9 onunTtenbHaa rngpocrtartmyeckasa NpPoyHocCTb tiLTHS, MlMa (long-term hydrostatic strength): Benu-
YMHa C PasMepHOCTbI0 HaNpsXeHus, Xxapakrepusylowas MPorHo3nupyemMyto CpefHI MPOYHOCTbL Mpu Temne-
patype T u BpemeHn t.

3.10 HWKXHUIA AOBepUTEeNbHbIA Npeaen NPOrHO3VMPYeMONr rmapocTaTmyeckoil nNpoyHocTn <LPL,
MMMa (lower confidence limit of the predicted hydrostatic strength): BennunHa ¢ pa3MepHOCTbIO HanpsXeHus,
npepcTtaBnsaowas coboii 97,5 %-Hblii HUXHUIT [OBEPUTENbHbLIA Npegen NPOrHO3Npyemon rmgpocTaTnyeckon
NPOYHOCTW Npu Temnepartype T 1 BpeMeHH t.

MpumeyaHne — OBO3HAYaETCH Kak:

ap =o(,t 0,975).

3.11 wsnom, TMN AaHHbIX A, TUN gaHHbIX B (knee, data type A, data type B): Touka nepecevyeHus AByx
BETBEN NpW O4HOW TemnepaType; TOUYKM AaHHbIX, UCMOMb3yeMble A1 pacyeTa nepBoii BeTBM, 0603HavalTCA
Kak Tun A, TOYKM AaHHbIX, UCMOMb3yeMble ANA pacyeTa BTOPOi BeTBU, 0603HaYalTCa Kak Tun B.

3.12 BeTBb (branch): JInHMsa NOCTOAHHOrO Hak/oHa Ha rpaduke 3aBucumocTn 1oal0 (HanpsbkeHusa) ot
1loal0 (BpemeHn), npegcTaBnsatoLLas 0ANHAKOBBIA TUN paspyLUeHuns.

3.13 koahhULMEHT aKCTpanonsaumm no BpemeHun ke (extrapolation time factor): KoadpcpuuneHt gns
pacyeTa npenesioB 3KCTpPanonALUn ANNTENbHON NPOYHOCTU NO BPEMEHN.
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4 HakonneHme CTaTUCTUYEeCKNX AaHHbIX

4.1 YcnoBusi UcnbITaHUI

[aHHble 0 pa3pyweHun Tpy6bl NOA AENCTBUEM HaMNpPsSXeHUs onpefensawT B cooTBeTcTBMM C ISO 1167-1
n I1ISO 1167-2. O6pa3sybl TPy6 A9 NPOBEAEHUA UCMbITAHUA AO/MKHbI ObITb N3rOTOBMEHbI U3 NPAMbIX OTPE3KOB
Tpy6.

CpeaHuin HapyXHblii guamMeTp U MUHUMAsbHYIO TONLWMHY CTEHKM TPy6bl Kaxaoro obpasua onpefenstor
B cooTBeTcTBUM C ISO 3126.

[na npoBefeHUA UCNbITAHUA UCMNONbL3YIOT TPY6bl O4HOTO AMameTpa, U3roTOBJ/IEHHbIE U3 OAHON napTuu
maTtepuasna 3a OfAWH NPOU3BOACTBEHHbIN 3aMyCK 3KCTPY3MOHHOW NTMHUN.

[ns maTtepuanos, nNpowealmnx UcbinbiTaHna B cooTBeTcTBuu € ISO/TR 9080:1992 nnm ISO 9080:2003,
NCXOA4HbIi HAbop pe3ynbTaToB WCNbITAHUA MOXET 6biTb pacliUMpeH 3a CYeT AOMOJIHUTESbHbIX Pe3y/bTaTos,
MONYYEHHbIX OT APYIMX NapTWii, C Lefiblo COOTBETCTBUA TpeboBaHuAM 4.2. B aTOM criyyae [ONOJSIHUTESNbHbIE
pesynbTaTbl UCMbITAHWI AO/DKHBI PACMPOCTPAHATLCA Ha BCe TeMnepartypbl UCMNbITaHWUi 1 BbiTb YkasaHbl B Npo-
TOKOJ/1e UCMNbITaHUA.

4.2 PacnpegesieHne ypoBHeli BHYTPeHHero faB/eHnst U1 UHTepBasioB BPEMEHU

4.2.1 Ana kaxpow BblibpaHHON TemnepaTypbl HEOOX0AMMO NoAy4ynTb He meHee 30 pe3ynbTaToB, pac-
npefeneHHblX B TeYeHNe BPEMEHU WUCNbITaHWSA. YPOBHU BHYTPEHHEro AaBfeHUA AO/DKHblI ObiTh BbiOpaHbl Ta-
KMM 06pa3om, YTOObl HE MEHEee YeTbipex pe3ybTaToB Obl/10 NOSIYYEHO MPU BPEMEHU A0 pa3pylleHuns obpasya
cBbiwe 7000 yacoB M HE MeHee Of4HOr0O — NpU BpPeEMEHW A0 paspyleHus obpasua 6onee 9000 yacoB (cm.
Takke 5.1.5). B cnyyae Hannuua usnoma cnegyet cobpatb He meHee 20 pe3ynbTaToB A4/19 BTOPO BETBU, Npwu
3TOM Ha Kaxyl TemnepaTypy AO/HKHO NPUXOAMTLCA HE MeHee NATU pe3y/bTaToB.

4.2.2 PesynbtataMu C BpeMeHeM [0 pa3pyweHus meHee 10 4 cnepyeT npeHebpeudb A1 BCeX TeMne-
patyp.

4.2.3 lMpn Temnepartype <40 °C pesynbTataMmy Co BpeMeHeM paspyuweHusa go 1000 4y gonyckaeTcsa npu-
Hebperatb NpW yCN0OBUMK, YTO YNC/I0 OCTas/ibHbIX HabMAEHNA coOTBETCTBYET 4.2.1. B 3TOM cny4yae BCE TOYKU
[0 BblOpaHHOroO BpeMeHU NMpu BbibpaHHO(biX) TemnepaTtype(ax) AO/DKHbI ObITb NCK/IHOYEHBI.

4.2.4 VcnbiTyemble o6pasLibl, KOTOpPble He paspyLlwunanuchb Npy BpeMeHu ucnbiTaHua 6onee 1000 yacos,
MOTYT 6bITb MCMO/Ib30BaHbl B MHOrOakTOPHOM SIMHEAHOM perpeccUoHHOM pacyeTe U AN onpefesieHus Ha-
nmuna msnoma. B npoTMBHOM cny4yae UX criefyeT He yuuTbiBaTb NPW YCAOBUU, YTO KOJIMYECTBO OCTaBLUMXCA
HabnwaeHnii cootsetctryet 4.2.1.

5 MeTopa 3KcTpanonaymm

5.1 C6op 1 aHanM3 pe3ynbTaToB UCMbITaHUN

5.1.1 O6uwwme nosoxeHus

MeTog, aKCTpanonAaunm ocHOBaH Ha MHOroaKTOpPHOI NIMHEHON perpeccun, npaBuna pacyeTa KOTOpOl
npusefeHbl B NpunoxeHun A. Metog TpebyeT npoBeAeHUs UCMbITAHWA Npu ABYX wanm 6onee Temnepartypax
n anutensHocTblo 9000 yacoB unn 601€ee N NPUMEHUM HEe3aBUCMMO OT TOro, O6HapyXeHbl /M NPU3HaKN Ha-
NnMuna n3sioma UM Her.

5.1.2 YcnoBusA NnosyvyeHusi pe3ybTaToOB UCNbITaHW

Pe3ynbTatbl ucnbiTaHuii AO/MKHbI GbITb NOJIyYEHbI C yYeToM TpeboBaHuUii, NpuBEAEHHbLIX B pasgene 4, a
Takke cCneaywLlmx ycnoBuii ¢ UCNOb30BaHNEM ABYX Uau 6osee TemnepaTtyp 3 paga TA T2, ..., Tm:

a) Kaxpjas napa cocefHuUX TemnepaTtyp AO/HKHa OT/iMdyaTbcsd He MeHee yem Ha 10 °C u He 6onee yem
Ha 50 °C;

b) ogHa M3 Temnepatyp UCnbiTaHUA fO/MKHa 6bITb 20 °C nam 23 °C;

C) MakcumasnbHas TemnepaTtypa ucnbiTaHua 7fmax He AOJ/DKHA NpeBbllaTh TemMnepaTtypy pasmMsardyeHus
no Buka VSTBS0, onpegeneHHyto B cooTBeTcTBUM € ISO 2507-1:1995, muHyc 15 °C gna amopdHbIX nonnme-
poB, W TemneparTypy nnasfieHns, onpefeneHHyo B cooTBeTcTBuMM ¢ ISO 11357-3, muHyc 15 °C gna nony-
KpucTannmyeckmx nosMmepos;

d) uncno pesynbLTaToOB MCNbITAHWUIA K UX pacnpefeneHne No YPoBHAM BHYTPEHHErO AaB/IEHUSA MpU Kax-
[0 TemnepaType A0/MKHbI COOTBETCTBOBAThH 4.2;
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e) AN nonyyYyeHns onTuManbHOW oueHkn oLPL Anana3oH TemnepaTtyp UCNbITAHUS AO/MKEH ObiTh BbibpaH
TakK, 4ToGbl OH BK/IOYAN B cebA TemnepaTtypy akcnayartauum unm gmanasoH TemnepaTyp akcnayartauum Tpy6.

PesynbTatbl ucnbiTaHUii, NOMyYEeHHble BCAEACTBUE pa3pylleHus obpasua u3-3a npucyTcTBUSA B mMaTte-
punane NoCTOPOHHUX BK.I'IIO‘—IGHI/IVI, He Yy4YNTbIBaKTCA, Npn 3TOM KONNYECTBO OCTaBLUMNXCA H&6!‘IPO,EI,8HVII7I AO0JIXKHO
cooTBeTCcTBOBaTHL 4.2.1.

Bce nocToBepHble pe3ynbTaThl UCNbITaHWIA HEO6XOAMMO UCMONb30BaTh NPU pacyeTe.

[na 6o0nblWINHCTBA MaTepuasioB yCNOBUSA M TemnepaTypbl WCNbITAHWA yKa3aHbl B COOTBETCTBYHOLLNX
cTaHfapTax Ha usgenue.

5.1.3 OnpepgeneHne wunsfioMa n NOATBEPXKAEHME [OCTOBEPHOCTU pe3y/bTartoB WCHbITaHWUN
U moaesnu

[na onpegeneHns Hanuuusa nsnoma NPUMEHSI0T MeToZ, NPUBEAEHHbI B NPUNOXeHUN B.

Mpyn Hannuum mnsanoma npu nwboli onpeaeneHHon Temnepatype pesynbTaTbl UCNbITaHUI pa3gensioT Ha
ABe rpynnbl: NpuHagaexauime K nepBoit BeTBM (TUM AaHHbIX A) 1 KO BTOpOl BeTBM (TUN AaHHbiX B) rpaduka
3aBUCUMOCTM nlorapudma HanpskeHus oT forapnudma BpEMEHMU.

PaccunTtbiBaloT MHOroakTOpHYH NIMHENHYO pPErpeccuio B COOTBETCTBUM C MPUMIOXEHNEM A OTAENbHO,
NCNo/b3ysi BCE AaHHble NepBO BETBU (TUM AaHHbIX A) 18 BCex TemnepaTyp 1 BCe AaHHble BTOpOl BeTBM (Tun
AaHHbIX B) ona Bcex Temnepartyp UcCnbiTaHWA.

Mpn aHanuse pesynbTaToB, CBA3aHHbIX C BO3HWKHOBEHWEM W3/0Ma, CreAyeT o6paTuTb BHMMaHWE Ha
paspylweHus BcreacTBUe AecTpykuuu nonumepa. Takue pesynbtatbl (06bIYHO XapaKTepusyemble SIMHUEN,
ONA KOTOPOU NpakTU4eckn OTCYTCTBYET 3aBUCMMOCTb BPEMEHW pa3pylleHUs OT HanpshHKeHus, U BU3yasbHO
Nerko naeHTMuLnpyemble) He YY4MTbIBAOT NPU pacyeTe BeTBElW paspyLlleHns, HO UCNONb3YHT A8 onpejene-
HUA nNpefenos akcTpanonauum no spemeHu (cm. 5.1.5).

Ecnn aBTOMaTmuyeckoe onpejesieHMe n3fzioMa SIBHO He COOTBETCTBYET BMU3yaslbHON OLEHKE rpaduka,
TO TOYKM AaHHbIX Tuna A u Tuna B B 06n1acTv NporHo3npyemoro nsnoma MoryT ObiTb peknaccuguunpoBaHsbl
BPYYHYIO ANA ny4duwero BblpaBHUBaHUA NOJTOXEHUA TOYKKU U3/10Ma CAaHHbIMA. B atom cnlydae BCe TOYKU AaH-
HbIX Npu 60nee BbICOKUX HANPSXEHUAX, YEM YPOBEHb HaNps)XXeHWs npu peknaccnuunmpoBaHHOM n3fiome oT
Touek Tuna A K Toukam Tuna B, AO/DKHbI GbITb ONpeaesieHbl Kak TUN A, a BCe TOUKM faHHbIX Npyu 601ee HU3KNX
HanpshkeHnsAx — kak Tun B. TMocse 3Toro NpoBOAAT NMOBTOPHbLIM pacyeT 6e3 aBTOMaTMYEeCKOro onpeaesieHus
n3noma. B gaHHOM cnyyae pekoMeHAyeTcs Nonyyntb 60Mblle faHHbIX 3a npegenamu BpeMeHu nsnoma.

O6ocHOBaHMe MOBTOPHOro pacyeta 6e3 aBTOMaTUYECKOro onpegesieHnsa nsnoma m uHopmauymsa ob mns-
MEHEHUAX, BHECEHHbIX B MPOBEAEHHbIN aHanu3, AO/MKHbI ObiTb ONMUCaHbl U BK/IKOYEHbI B MPOTOKO/T UCNbITAHWIA,
CMm. pasgen 7.

5.1.4 BusyasibHada OLEeHKa

[N BM3yanbHOWN OLEHKN PEerpecCuoHHOn MoAenun CTpoAT rpaduk B koopauHaTtax logl0a/logl0 (Bpems) n
HaHOCAT NOJIyYEHHbIE AAaHHbIE MO UCMNLITAHUAM U TNHUK perpeccumn oLTHS n kpusble alLPL.

5.1.5 Mpegenbl aKkcTpanonsaymm no BpeMeHn n KoaduumMeHT aKCTpanonsaymm no BpeMeHun

Mpepensl sKCTpanonsuum No BpeMeHu te onpefensioT credylowmMm o6pas3om.

Mpepenbl aKkcTpanoasuMmM No BpeMeHU, AN KOTOPbIX AONYCKAETCs 3KCTPanonsums, 3aBUCAT OT Temne-
paTypbl. KoathuuneHT akcTpanonaymm no BpeMeHn Ke Kak yHkuna A7'ocHoBaH Ha copmyne

AT=Tt- T,

roe Tt — TemnepaTtypa UcCNbiTaHWA, MPU KOTOPOW MCNONb30BaHMe KoadhduymeHTa aKcTpanonsymm no Bpe-
MeHW Ke gonyctumo, Tt< Tfmax, °C;

Tt max — makcumasnbHaa Temnepartypa ucnbitaHus, °C;
T — Temnepartypa, 4159 KOTOPOl paccunTbiBaeTca npegen akctpanonsumm no spemeHu, Ts< T, °C;

Ts — Temnepartypa akcnnyartayuum, °C.
Mpepen skcTpanonauunM no BpeMeHun te pacuutbiBaloT no copmyne

}e = Ke tmax'
MakcumanbHOe BpeMs ucnblTaHMa fmax B yacax onpefensioT Kak cpefHee norapumMuyeckoe 3Haue-
HMEe M3 NATU cCaMbiX NMPOAO/IKUTENIbHLIX BPEMEH A0 pas3pylweHuns obpasua, He 06s13aTeIbHO NpUHaAaexalnx
OAMHAKOBOMY YPOBHI Hanpsi)XeHUs, HO MOMYYEeHHbIX NPU OAHO TemnepaType. Pe3ynbTatbl UCNbITAHU He
paspyLmMBLUMXCS MO UCTEYEHUWN BPEMEHU 06pasuoB MOTyT 6bITb MCMOMIb30BaHbl A9 pacyeTa Npu ycroBuu,
4YTO Takme pesysbTaTbl NpeHagnexar O4HOW COBOKYMHOCTU, A1 KOTOPOI NPOBOAST pacyeTsl.

4
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Ecnv gaHHble MpU MakcMMasibHOWN TemnepaType UCMbITaHUA He NMPUMEHST ANA onpefeneHns perpec-
CWOHHOI Mofenun, TOo Takme AaHHble MCNOo/b3YITCA TONbKO AN onpefeneHns MakCMallbHOro BpeMEHU uc-
nbiTaHna fmax n, COOTBETCTBEHHO, Npegena akcTpanonayuum te. Beibop Takoro pacyeTta fo/mkKeH 6biTb 060CHO-
BaH M yKkasaH B NpoTokose. MNpoBOAUTbL 3KCTPano/ISILUI0 Bbille TEMMNEpaTypHOro Anana3oHa pPerpeccuoHHoi
MoZenun He fonyckaeTcs.

MonyyeHHble AaHHble MOTYT ObITb MCNOMIb30BAHbI ANs1 MPOrHO3MPOBaHMsS NPoYHocTM Ha 20 °C Huxe ca-
MOI HWU3KOW TemnepaTypbl UCMbITAHUSA NPU YC/IOBUK, YTO NPV Takoi TemnepaType He MpoMCcXOAUT N3MEHEHUS
COCTOSAHUA mMaTepwuana, Hanpumep CTEK0BaHUS.

MprumevyaHne — [ina onpeaeneHnsi 3KCMIyaTaLMoHHbIX XapakTepUCTNK PEKOMEHAYETCS NoJyyaTh pesy/bTarbl
UCMbITaHUIA NpU caMoii HU3KOI NPOrHO3UPYEMOiA TeMNepaType aKcrayaTauum.

Mpumepbl NPpUMeHeHNA KO3 PULMEHTA IKCTPANOAALMMA N0 BpEMEHMN NpeacTaB/ieHbl Ha pucyHkax 1—3.
Ha pucyHke 2 nokasaH npumep, Korga 13siom 6bi1 06HapyXeH TO/IbkO NpM MakcuMasibHOW TemnepaTtype uc-
nbiTaHUn. Ha pucyHke 3 nokasaH npumep, Korga uM3fiom Obi1 06HapyXeH Npy NOBBLILWEHHbLIX TEMMepaTypax
ucnbiTaHnsa. 3HayeHnss KoahuumeHTa IKCTpanonsaumMm nNo BpeMeHu Ke npusegeHsl B 5.2 n 5.3.

MpumevyaHne — Bcnydyae, M306PaKEHHOM Ha PUCYHKE 2, fax pacrnosiaraeTcs B TOUKE M3/I0Ma.

PucyHok 1 — [Mpegfenbl 3KCTPanosisiumy no BPEMEHU Mpy OTCYTCTBUM U3/IOMa
npyY MakcUMaslbHOW TeMnepaType WCMbITaHWs

PucyHok 2 — lMNpepenbl 3KCTpanoasaumMm no BpeMeHV MpU HaIMuuM 13noma TOMbKO
MpY MakcUMasibHOI Temnepatype WCMbITaHust
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PucyHok 3 — Tlpeaesbl 3KCTpanosisuyMm no BPeMeHW Mpy HaIMunm M3/1IoMoB

MPU MOBbILWEHHbIX TeMMnepaTypax MCbITaHus

5.2 KoathUUNEHTbI 3KCTPANOIALMM NO BPEMEHUN A/ NOSMOMePMHOB (NoSTyKpUcTanimyeckue

nosivmepobl)

Mpegensl akcTpanonauuy No BpeMeHu pesynbTaToB paspylleHna o6pasuos noamoseduHoB ycTaHasu-
BAlOT C YYETOM IKCMEPUMEHTA/IbHO ONpeAenieHHOro BpeMEeHN paspylleHns nNpyu MmakcumasabHOl TemnepaType
NCNbiITaHUA U ypaBHEHUSA TemMmnepaTypHO 3aBUCMMOCTM AppeHunyca, UCNOoNb3ysa KaxyLlytCcs 9HEPI10 akTuBea-
Luun TpeTbeil BETBU KPUBOI (XapakTepu3yloLwyo 4ecTpyKUuio) Ana cTabunm3mpoBaHHbIX NoNmMonedmnHoB, Npu-
HATOW paBHOW 110 k[x/MONb U ABNAIOLWENCA KOHCEPBATUBHLIM 3HAYEHUEM IHEPruy akTuBauuu A8 TpeTbei
BeTBU. KOadhuumMeHTbl aKCTpanonsaumm no BpeMeHn 3KCTpanonsauumn Ke npusegeHsl B tabnuue 1.

Tabnuya 1— B3aumocsasb Mexay AT ( = Tt- T) n ke ansa nonvoneduHoOB

A= O

> 10,

> 15,

> 20,

> 25,

> 30,

> 35,

> 40,

Ho < 15

Ho < 20

HO < 25

HOo < 30

HoO < 35

HO <40

HO < 50

>50

2,5

18

30

50

100

5.3 KoappuUUeHTbl aKCTpanonisymMm no BpeMeHu A/1si CTEKN006pasHbIX Y aMOpPdHbIX

nosinMepoB Ha OCHOBE BUHWX/10puaa

Mpegesnbl 3KCTPanoasuMmn No BpeMeHn pesysbTaToB paspylleHns o6pasLoB CTekN006pasHbiX U amopd-
HbIX MOJIMMEPOB Ha OCHOBE BUHUAX/JOpUAA YCTaHABAUBAKT C Y4eTOM 3KCMEPUMEHTaslbHO OnpefenieHHoro
BPEMEHU A0 paspylleHuss Npyu MakcuMasibHOl Temnepatype WchbiTaHusi, KoTopas Ao/kHa 6biTb Ha 15 °C
HUXe TemnepaTtypbl pasmsriyeHus no Buka, n ypaBHeHUs TemnepaTypHON 3aBUCUMMOCTM AppeHunyca npu pac-

6
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YEeTHOI aHEepPrum akTMBaLMM ANS npeanonaraemoli TpeTbeil BeTBM KPMBOW AN MOSIMMEPOB HA OCHOBE BWHW/I-
xnopuga, paBHoin 178 kx/Monb. KoathduumeHTbl aKkCcTpanonsaynm no BpEMeHW aKCTpanonsauum Ke npueepe-
Hbl B Tabauue 2.

Tabnunuya 2— B3aumocBsasb mexay A (= Tt- T) u ke 4nA NOIMMEPOB Ha OCHOBE BUHUAX/0pUAA

AEECo
>5 Ho <10 2,5
>10, Ho <15 5
> 15, Ho < 20 10
>20, Ho <25 25
> 25, HO < 30 50
>30 100

Ona moanduunMpoBaHHbIX NOANBUHMAXAOPUAHBLIX (MBX) matepnanoB KoauULuMeHTbl 3KCTPanoasaymm
Nno BpeEMEHMW, NpuUBELEHHbIE B Tabnuue 2, UCNOMb3YKOT B c/alyyae, ecin 6a30BbIM NOMMEpPOM mogucuymnpo-
BaHHoOro lNBX aBnaeTca BUHUNXIOPUA,.

5.4 KoahdhuuymeHTbl 3KCTpanonsaymm rno BpeMeHn ke os NosiMMepoB, He yKa3aHHbIX B 5.2 1 5.3

[ns nonumMepoB, He yKa3aHHbIX B HACTOSILEM CTaHAapTe, MOryT 6bITb MCNOMb30BaHbl KO3 MULUEHTDI
3KCTpanonsAuMn no BpeEMeHN Ke, NpuBefeHHble B Tabnuue 1.

Ecnn akcnepuMeHTanbHO [0Ka3aHo, YTO A/19 KOHKPEeTHOro nosimmepa o6ocHOBaHbl 6051ee BbiCOKME KO-
3P PUUMEHTbI 3KCTpanonauum, To Takme KoshuyneHTbl MoryT 6biTb MCNO/Ib30BaHbl BMECTO NPUBEAEHHbLIX B
Tabnuue 1.

6 Mpumep pacyeTa KpUBbIX perpeccumn, noaTeBepxaeHne 4oCTOBEPHOCTHU
nporpaMmMHoro obecne4vyeHus

Mpumep pacuyeTa KPUBbLIX perpeccun nosykpucTananyeckoro nonvmepa u npumep obHapyXeHus u3no-
Ma mMeTogamu, onucaHHbIMW B pasgene 5, npuBegeHbl B npuioxeHun C.

Mpumep pacuyeTa KpPMBbLIX perpeccumn Ana nonMmepa Ha OCHOBe BUHUAXopuaa MmeTofamu, OnMcaHHbIMU
B pasgene 5, npuBefeH B npunoxeHuun D.

Habop AaHHbIX pe3ynbTaToB UCMbITaHW, ykasaHHbIn B C.1 1 D.1, npuBedeH A4ns nNpoBeEpKU KOMNbOTEp-
HOW nporpammbl. Ecnn ncnonb3yeTcs KOMNbOTEpPHasa nporpamMmmMa, oT/iMyarlascsa OT ykasaHHOW B npuioxe-
HUM E, TO pe3ynbTaTtbl BblYMCNEHNSA MO 3TOW NMporpamMMe AO0J/DKHbI cOBNajaTb C pe3ysbTaTaMu, NosyYeHHbIMU
B COOTBETCTBUWN C npunoxeHnsamu C u D, ¢ TOYHOCTLIO [0 TPETbero AeCATUYHOIO 3Haka, Kak yka3aHo B npu-
noxexHusax C u D.

7 TpOTOKO/T UCMbITAHUA

MpOTOKON MCMbITAHWUA [O/DKEH BKIOYATh:

a) CCbIJIKy Ha HacTosAWwwWiA cTaHaapT;

b) MONHy naeHTudukaumo marepuana n obpasyos Tpy6, B TOM YMC/e HAVNMEHOBaHWE N3roTOBUTENS,
BWJ NOJIMMEPHOro martepuasna, Mapky, HOMep napTuu, UCTOYHUK NOCTYNeHUs 06pasoB W Apyrue faHHble,
ecnun TpebyeTcs;

C) pasmepbl UcCnbiITyembix 06pasuos Tpyb;

d) cpegy ucCnbiITaHUn CHapyXu u BHYTpu Tpy6bl, UCNOMb3YyEMYIO ANA CO34aHMA faBfeHus B obpasue
Tpy6bl;

e) Tabnuuy HabnwaeHuii, BKAKYalLYy B ceba ANA KaxXAoro HabnwoaeHus TemMnepaTtypy WUCNbITaHUS
(B rpagycax Llenbcus), naBneHve n HanpsxeHue (B Meranackansx), Bpems A0 paspyleHus (B yacax), pe-
3y/bTaT BM3YyaslbHOW OLEHKM Tuna paspylweHus (NnacTUYecknin, Xpynknuin unm Hems3BeCTHbIN), TUN gaHHbIX (A
unu B), gaTy npoBefeHnsa UCnbiTaHUs 1 Apyrve pesynbTaTbl Ha6NAEHWI, KOTOPbIE MOTYT 6bITb 3HAYUMbIMK;

f) uncno ncknYeHHbIX pe3ynbTaToB UCMbITAHUA, MONYYEHHbIX B TeyeHne 1000 4 npy COOTBETCTBYHOLLNX
TemnepaTypax, BpeMs 40 paspylleHus U TUN paspyLlleHus;
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g) peknaccuduumpoBaHHblie pe3ysibTaTbl UCMbITAHWA U 060CHOBaHUE peknaccugukauum npu Haanymm
Taknx pesynbLTarTos;

h) mopgenb, ncnonb3lyemyto aasa oueHkn oLTHS n oLPL;

i) paccumTaHHble KO3 PULNEHTBI C, U UX CTaHLAPTHbIE OTKNOHEHUS S+ AN KaXA0l BETBM OTAENbHO;

j) rpadunueckoe M306paxeHne pes3ynbTatoB MUCNbITAHUA, NUHUIA ANMHEHbIX perpeccuii oLTHS n KpuBbIX
glpl:

k) cBefeHus o nporpammMme, UCMO/Ib3YEMOI ANA pacyeTos;

) ntobble hakTopbl, HE YCTAHOB/EHHbIE B HACTOALEM CTaHAapTe, KOTOpble MOryT MOBAUATbL Ha pe-

3ynbTaTthbl.



FOCT ISO 9080—2023

MpunoxeHne A
(o6s3aTenbHoOE)

MeToabl aHann3a

A.l O6was mogenb

O6Las MoAenb C YeTbipbMs NapameTpami, UCMOSIb3yeMasi B HACTOSILLIEM CTaHAapTe A1 pacueToB, ONKCLIBAETCS
ypaBHeHneM

loro*=Ci+y -+ logl0o+°4" 10" +e, (Al

roe t— Bpemsi fO paspylueHus obpasua, v;
T—Temnepartypa, K (°C + 273,15);
a— KOMbLEBOE HamnpshkeHne B obpasue Tpyobl, Mra;
cl— c4— koathhULMEHTbI, NCMOMb3YyEMblE B MOAENN;

e—oLwmnbka nepemMeHHol, uUMetoLlas pacnpefeneHue Jlannaca-rfaycca C Hy/feBbIM CpPefHUM 3HauYeHWeMm U
MOCTOSIHHOI Ancnepcumeli (OLMGKM CUMTAOTCA HEe3aBUCUMbIMKY).

MprumevyaHne — lMpu pacyeTax B NPUNOXeHUN A TemnepaTtypa T BblpaXaeTcs B KE/IbBUHAX.

Mogenb ¢ YeTblpbMsi NapamMeTpamm AoMKHa 6bITb NpeobpasoBaHa B MOAE/b C TPEMSI NapamMeTpami, ec/im YpoBEHb
BEPOATHOCTU koadhdmumeHTa ¢3 npeBbiwaet 0,05. B atom cniyyae ¢3=0, T. e.

log10 t=Cl+y—+Cc4 1 ° © +e. A2)

Mogenb ¢ fByMs napameTpamiy BbIGUpatoT, ec/in BCe pe3ysibTaTbl UCMbITaHWA NosyyYeHbl MPpU O4HOW TeMneparype.
logl0t=cl+c31oal0a +e. (A3

PacueTbl gna mMogenn C YeTbipbMsA NapameTpamn NpUBELEHbI HWXe. PacyeTbl Ans Apyrux Mogenein MoryT ObiTb
NoJTyYeHbl NyTEM UCK/TOYEHNSA COOTBETCTBYIOLLMX BENMYUH. Tpy NPOBELEHNN pacyeToB MaTpuL, Bce apumeTnyeckme Bbl-
YMCIEHUS AOMKHBI ObIThb BbINOIHEHBI C ABONHOM TOYHOCTBIO (40 14 3Havalmx undp). NMpeobpa3oBaHve MaTpuL, NPOBOAAT,

npyMeHsst Knaccuyeckuii nogxopg, Maycca-IxopaaHa (cm. [1]).
MpUMeHAIOT cnegytowmne MaTpyyHble 3anucu:

1 mMTn 1°90°1 (logi0oi)/7i

1 117N 1gql00 (logioaw)/Tw

roe N — obuiee uncno HaboaeHWA.
Mpn ¢ = (c1( c2, c3, c4)Trae T sABNSETCA ONepaTopoM NepecTaHoBKW, MOAENb, OnucbiBaemas ypaBHeHnem (A.1),
MOXeT 6bITb 3anncaHa B CNeaylolWwemM BUAE:
y - Xc+ e

PacueTt napameTtpa c NpoBOAAT METOAOM HaMMeEHbLUNX KBaApaToB Mo (boplvlyne
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c=(x7x)-1Xry.

OLEeHKy 0CTaTOUHOI AUCNepcuy NPOBOASAT MO (hopMy e

2 ) c)1

rae q— Yuc/sio napameTpoB B MOAE/N.
3HauyeHne NPOrHO3MPYEMOrO HAaMNPSHKEHUST MO OTHOLLEHWIO K MOJIyYEeHHOMY BPEMEHU [0 PaspylUeHusi t U Temne-
patype I onpegensioT no dopmyne

10910

lomgoa =
®B+ S

[Nnsi pacyeTa HUXHEro AOBEPUTENBHOrO Npefesna NPorHo3Upyemoii rmapocTaTMUecKoil NPOYHOCTY COOTBETCTBYIO-
LLiero BpeMeHm [0 paspylueHus t v Temnepatype I NpoBOAST Npeo6pa3oBaHue Mo opmyne

10910*=Cl+y +c3|0900+C4" 10Y™- +*(x7x) - 1X7]2,

roe t§ — ~-3HaveHune kputepus CTbiofeHTa, COOTBETCTBYIOLLIEE YPOBHIO BEPOATHOCTM 0,975 1 uncny creneHein cBobospl
N -4;
X — BekTop [1,1/7", 10a100, (10a10c)/7].

Pe3y/nbTatom npeobpasoBaHus SIBAAETCS YpaBHeHue

—9ifi2-4ay

logio<JLpL = va

rae a= (c3+ cAT)2- N s2(K33 + 2K43/T + KA47™y;
P=2(c1+c2T - logl00(c3 + c4/T) —2 fA s2[K3L + (K41 + K32)/T+ K42/T2;
y=(cl+c2T- loglo2- S2(K1L + 2K2U/T+ K221T2 + 1).

Kij— anemeHT matpuupl (XIX)-1, cooTBeTcTBYIOWMI Napametpam ¢ 1 G/(cm. A.l).
3HauveHne cLPL MOXeT 6bITb paccunTaHo no dpopmyrie

ctlpl = 10IC800 AL

A.2 YnpouleHHble moaenn

B KauecTBe YNpoLLEHHbIX Mogeneli MoryT 6bITb MCMNOMb30BaHbl MOAENM C TPEMST napameTpamu (T. e. ¢3 = 0), TpeTuii
ctonbey, X ygansietcs, n BMecto Ky ncnonb3yoT (X7X)-1, COOTBETCTBYHOLMIA NapamMeTpaM G- u G paccyMTaHHbIM C Mo-
MOLLIbI0 HOBOW Matpuupl X:

108100 = (1090 - G- @)
a=(c47)2- " s 2X44TH,

P=2k +-U-|C/OfIcAT - 2ftS2 (KAUr+K42r2);

y = (cl+c2AT- logl002 11 A(Ky + 2K2UM+ X222 + 1).

fst cootBeTCcTBYET N — 3 CTeneHsiM cBo60Ab!.

10



FOCT ISO 9080—2023

B cnyyae gByxnapameTtpuyeckoii mogenm (T. e. ¢2 = 0, ¢4 = 0), BTOpoi M nocnegHuii ctonbupl X yaansawTtcs, v
BMecTO Kjj ncnonb3ytoT (XTX)~", cOOTBETCTBYIOLWMIA NapameTpam G- (p paccuMTaHHbIM C NOMOLLbIO HOBOV MaTpumubl X:

c3

a~c3~fSts2nr33’
P=2(cl- logl0t)c3- 2  s2K31;
y=(cl- logl0f)2- ~s 2(Kn + 1).

tsi cooTBeTcTBYeT N — 2 CcTeneHsM cBOGOpb!.

A.3 Pacuyet oLTHS n alLPL c yyeTOoM M3sioma

B cooTBeTCTBUM C NpWioxeHnem B npegnonaraertcs, 4To ABa MexaHu3Ma paspyLUueHuii MOoryT obHapyxusaTbCs
Kaxablli B CBOEM [vanasoHe TemnepaTyp U BpeMeHu [0 paspylleHus. [lBa Habopa pe3ynbTaToB UCMbITaHWl, COOTBET-
CTBYIOLLMX K&XXA0MY TWUMY AaHHbIX, AO/MKHbI ObITh NpeACTaBuTeNIbHbI HE3aBNCMMO OT Mogenu. [ins NnpoBeAeHust pacyeToB
3KCMepUMeHTasIbHbIe JaHHble AeNAT Ha ABe rPynMbl, B K&KAON U3 KOTOPbIX AEACTBYIOLLMM CUMTAIOT OAWH U3 TUMOB pas-
pyLUEHWS.

3HayeHnsa aLTHS n alPL B Kaxxoi rpynne MoryT 6bITb paccumTaHbl Mo obLiein MeToayke, NPUBEAEHHON B HACTOSAILLEM
NPWIOXEHNW, NPU YCNOBUM SOCTATOYHOCTU MOJTYYEHHbIX AaHHbIX U VX Y0BNETBOPUTENILHOMO pacnpejeneHns B Temnepa-
TYpHOM guanasoHe (cm. 4.2 n 5.1.2).

[nsa obHapyxeHus n3fioMa Npu Kakgol TemnepaType NpUMEHSIOT METOA, NPUBEAEHHBIA B NPUIOKeHUn B, B co-
OTBETCTBMM C KOTOPbIM Pe3y/bTaTbl UCMbITaHU pas3fensioT Ha ABe rpynmnbl Y OLEHWBAKT COOTBETCTBUE MPVMMEHEHHON
MOZEe/IN NOoMyYeHHbIM pe3ynbTatam Mo obLueli MeToayKe, NPeACcTaBeHHON B HACTOSALLEM NPUIOXEHNN.

A.4 OueHKa COOTBETCTBUSA

LN OLUEHKN COOTBETCTBUA NPUHSATON MOAEN IKCNEPUMEHTA/IbHBIM AaHHbIM NPUMEHSIIOT CNeayoWmniA cTaTucTnye-
CKuii MeTop;

(SSH-SSe)/(yH-ye)
SSelve

roe F — kputepuii duwepa;
SSe — cymMmMa KBafpartoB pPasHOCTM MeXay KeKAbIM OTAe/IbHbIM  3KCMepUMEHTaSIbHbIM - pe3ynbTaTtoM U KX

COOTBETCTBYIOLUMM CPELHVM 3HAYEHVWEM A/151 MOBTOPSIOLLMXCS SKCMEPUMEHTAIbHbIX YCMOBWA, MPU KOTOPbIX
OblNIN NoNy4YeHbl pe3ynbTaThl (METOA pacyeTa He 3aBUCUT OT MPUMEHEHHON MoZenn);

SSH — cymma KBagpartoB PasHOCTU MEeXAy KaKAbIM OTAENbHbIM 3KCNEPUMEHTa/IbHbIM PE3YNbTaTtoM U 3HaYEHUEM,
NporHosnpyemMmbiM C NOMOLLBIO MCNO/Ib30BaHHOM Moaenn Onsa 3KCnepuMeHTaslbHbIX yCI'IOBI/IVI, npn KOTOPbIX
Nnosly4eHbl pe3ysibTaTbl;

ve — 4yncno CcTeneHelr cBoboabl AN SSe  (Uncno  pe3ynbTatOB  UCTLITAHWA  MUHYC  YMCIO  Pas/iMyHbIX
3KCMEPUMEHTAbHBIX YC/T0BUIA);

VH— uncno creneHeil cBo6oabl AN SSH (uncno pesynbTaToB  MCMbITAHWIA MUHYC 4MC/IO NapaMeTpoB B
MCMNOMb30BaHHOW MOAENM).

Ecnun cornacHo runotese MCMosib30BaHHas MOAE/lb COOTBETCTBUS SIBNSIETCA KOPPEKTHOM, TO CTATUCTUYECKUIA Kpu-
Tepuini F noguuHsietTcs F-pacnpegenennto ¢ vH- ve cTeneHsMn cBoGOAb! AN YNCAUTENS U CTeNeHsMU CBOGoAb! ve Anst
3HameHarens.

Wcnonb3ya F-pacnpeseneHue, AoCTynHoe B BuAe TabuvL U KOMMbIOTEPHBIX NPOrpaMM, MOXHO OnpeAesniuTb Bepo-
ATHOCTb TOrO, YTO 3HAYEHME CTATUCTUYECKOro KpuTepus F GyaeT npeBbilaTh 3HAYeHWe Ve, paccuMTaHHoe no chopmyne.
[JaHHyt0 BEpPOATHOCTb CPaBHUBAKOT CO 3Ha4YMMbIM npegenom 0,05. Ecnm ykasaHHbI npegen npeBbilleH, TO rMnoTesy o
TOM, YTO MOZESb ABMSETCA KOPPEKTHON, NpuHMMatoT. Ecnv npegen He npeBbilleH, rMnoTesy OTKIOHSIOT.

MpumevyaHune 1 — lprBeAEHHYIO OLEHKY MPUHATOM MOZEMN MPUHMMAIOT Kak yKa3aHue Ha To, YTO COOTBET-
CTBVE MOAENV HabMIOAEHNAM MEET MecTo.

MpumeyaHune 2— lMpuBeAeHHbI HKE NPYMEP pacyeTa KpUTepus COOTBETCTBMS Pe3y/ibTaToB UCTbITaHUIA Npu
TemnepaType 20 °C no tabnvue C.1 npeanonaraeTt NUCMNonNb3oBaHWe MOAENN C AByMS napamMeTpamu.

n
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3HauyeHue kputepusa F (13;15) pasHo 0,478. BeposATHOCTL Pr Toro, 4to F-pacnpefesnieHve ¢ KOHKPETHbIM Y/C/IOM
cTeneHeli cBO60AbI NPEBbLILAET YKa3aHHOe 3HaYeHue:

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

Mpun 3HauMmMoM npegene, yCTaHOBNEHHOM Ha yposHe 0,05, Mogenb NPUHUMAOT, Tak Kak BEPOSATHOCTb MpeBbILLaeT
YCTaHOB/IEHHbIA YPOBEHb.

12
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MpunnoxeHve B
(o6sa3aTtenbHoOE)

MeTon aBTOMATUYECKOrO 06Hapy>|<eH|/|ﬂ n3siomMa

B.1 MpuHuunn

MeTog, NPVYBEAEHHLIA B HACTOSLLEM NPUIOXEHUN, MO3BOMSET OOHApYXMBaTb /K060 1310M NOCPEACTBOM BbIUMUC-
NIEHWNIA, BbIMNOMHEHHBIX AN KaKAO OTAENbHOW TeMnepaTypbl UCTbITaHUS.

MpepnonaraeTcs, YTO ANA NPUBEAEHHbIX TemnepaTypbl 1 TUna AaHHblX, Mexay norapudmom 10410 rugpocratuye-
CKOrO HamnpshKeHWs, KOTOPOMY NOABEPrHYT obpasel, Tpy6bl, u norapudmom logld BpemeHn A0 pa3pyLueHns obpasuos Tpy-
Obl CyLLIECTBYET JIMHEHAA 3aBMCUMOCTb 1 U3MEPEHNS BPEMEHN A0 paspyLUEHUs NOABEPXKEHbI CyYaliHOM NOrPeLIHOCTY.

Mpy 3aTOM TVN AaHHbIX 3aBUCUT OT 3HAYEHUA TMAPOCTATUYECKOrO HaNMPAXEHUA: TOUKM AaHHbIX Tuna B — npy Hanps-
XEHUAX HUXKE 3HAYEHUSA M3/I0Ma, TMna A — NpU HaNpPsHKEHWAX BbILLE 3TOF0 3HAYEHWS.

B.2 Mpoueaypa o6HapyxeHns nanoma

Mogenb, oTpaxaillas CyLHOCTb MeToda M MPUHUMAOLWAas BO BHUMAaHWE TUMbl PaspyLLeHUsi, UMEeeT CneaytoLuii
BUA;

Cau(logl0o - logloCk) + e/.ecrm tun A (0>CK)

log10f =
c.J C32(|0to © -,0Sioan)+emecin ™ n B {<*>«**)

rae ak — HanpsbkeHWe, Npu KOTOPOM MPOSIBAISIETCS U3/IOM;
c1— loa(Bpems) Npu HaNPsHKEHWN W3/10Ma;

C31 Y ¢32 — HaK/IOHbI [1BYX BETBEIA;
€,— OoLWunbKa nepemeHHOMN.

MpumevyaHune — OWNGKW, NPEANONOKUTENBHO, LOMKHbI ObiTb HE3ABWUCUMbI U HOPMa/IbHO pacnpeferneHsl ¢
NOCTOSIHHOWM AMcnepcuei.

[na npakTnyeckoii MPOBEPKN COOTBETCTBUSA BblOpaHHON MOAENN MOyYEHHbIM pe3y/bTaTaM aHa/IM3upyT Hanps-
XEHME akK Bbille 3KCMEPUMEHTa/IbHOIO Avana3oHa pesy/ibTaToB WCMbITaHWM M pacCuMTbiBalOT OCTATOYHYH) CYMMY KBa-
ApaToB COOTBETCTBYIOLLErO /IMHEAHOTO MPUOBAMXKEHWS, BblIOMpaOT MUHUMasIbHOE 3HaYeHue oK. [ 4aHHOrO SIMHENHOro
nNpubmkeHnss nporpaMmMHoe obecrneveHme BbigacT N 3 cTeneHeit cBo604bl, XOTS Ha CaMOM Aefie OHU JO/MKHbI 6bITb N - 4,
MOCKO/MbKY aK 6blna yxe BblbpaHa. MNpaBuibHOe 3HaveHue sfi nonyvaeTcs nyTem AeneHust OCTaTouHOM CyMMbl KBaApaToB
Ha N - 4.

[na cpaBHeHUs ocTaTo4HOIA AMcnepcun s”, COOTBETCTBYIOLLIE MOAENM C M3/IOMOM, C OCTaTOYHOW Ancrnepcueit s2,
COOTBETCTBYHOLLEN MOAEeN 6e3 U3/loMa, ONpPeaensiioT cTaTuCTUIecknin kputepuii duwepa F no choopmyne

{(N-2)s2-(N -4)sJ }
2.N-4 26|

CTaTMCTUYECKNin KpuTepuii duwepa F, cornacHo runoTese o mogenu 6e3 n3ioma, UMeeT F-pacnpeeneHue ¢ aBy-
Msl CTeneHsiMu cBo6oabl Anst uicautenst u N - 4 cTeneHn cBobopl AN 3HameHaTens, rae N — unciio U3MePeHUi.

MMnoTesa 0 TOM, YTO M3/I0M OTCYTCTBYET, MPUHSITA C YPOBHEM BEPOSITHOCTU 5 %, €C/iM BepOSTHOCTb, CBSI3aHHas C
pacyeTHbIM 3HaueHneM F, MpeBbIlLaeT 3HaUMMbI YPOBEHb, paBHbI 0,05. B MPOTMBHOM Crlydae runoTesa OTK/IOHSIETCS, a
Ha/IMuMe U3/1IoMa CUMTAIOT MPUHATBIM.

13
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MpunoxeHne C
(cnpaBo4yHOE)

MpumeHeHe SEM K pe3ynbTataMm paspylieHunii nog HanpskeHnem
AN NOSyKPUCTa/I/IMYECKUX NOSIMMEPOB

C.1 PesynbTaTtbl UCNbITaHWN

PesynbTaTbl UcnbITaHUiA 06pa3LoB Tpy6 U3 MoNykpucTasMyeckoro nonvvepa npu temneparypax 20 °C, 40 °C un
60 °C npusegeHbl B Tabnuuyax C.1—C.3.

Ta6nunuya CJ1 — Pesynbtarbl ucnbitaHuii npu 20 °C

Temnepatypa, °C HanpsxeHue, MMa Bpewms, y Temnepatypa, °C HanpshxeHue, MMa Bpewms, u
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 13,5 865
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

14



Ta6nunya C.2— Pesynbtarbl ucnbitaHuii npy 40 °C

Temnepatypa, °C

40
40
40

40

40
40
40

40

40
40
40

40

40
40
40

40

40
40
40

40

HanpsxeHve, MMa

10,8
10,5
10,5

10,5

10,5
10,0
10,0

10,0

Bpems, u

10
1
20

32

35
83
240

282

1912
1856
1688

1114

54
5686
921

1145

2445
5448
3488

1488

Temnepatypa, °C

40
40
40

40

40
40
40

40

40
40
40

40

40
40
40

40

40

40

FOCT ISO 9080—2023

HanpsxeHve, MMa

10,0
10,0
9,5

9,5

9,5
9,5
9,0

9,0

8,5
8,5
8,0

8,0

8,0
7,5
7,5

7,5

6,5

6,0

Bpewms, y

2076
1698
1238

1790

2165
7823
4128

4448

7357
5448
7233

5959

12 081
16 920
12 888

10 578

12 921

11 606
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Tab6nunya C.3 — Pesynbtarbl ucnbitaHuii npu 60 °C

Temnepatypa,°C HanpsxeHue, MMNa Bpewms, u Temnepartypa, °C Hanps»xeHue, MMa Bpewms, u
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 9,0 153 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 5,0 1647
60 8,5 321 60 5,0 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 3,5 15911
60 8,5 585 60 3,4 7841
60 8,5 719 60 3,4 8232
60 7,5 423 60 2,9 15 090
60 7,5 590
60 7,5 439
60 7,5 510

C.2 ABTOMaTnyeckoe Ob6HapyXeHue nssioma

[ns aBTOMAaTUYeCcKOro OBHapYXeHUs M3/iloMa B KayecTBe MNpuMepa WCNosib30BaHbl pesyfbTaTbl UCMbITaHWin npu
TemnepaTtype 40 °C, npuBefeHHble B Tabnuue C.2.

MpeanonaraeTcs, 4YTO M3/10M OTCYTCTBYET W pesy/ibTaTbl UCMbITAHW ONUCLIBAKOTCA NPSMON JIMHUER, NPOXOASALLE
yepes Bce To4kU. PesynbTupyrowas aucnepcus pasHa 0,409115 ¢ 36 cTeneHsiMu cBO6OAbI.

3arem mpegnosaratoT, YTO M3/IOM UMEET MeCTO, U ONPeensioT ero nonoxeHve, aHanmsnpys 50 3HaueHuii Hanps-
XEHVA, paBHOMEPHO pacrpefenieHHbIX B 3KCMEePUMEHTaIbHOM AuanasoHe norapuma HanpskeHvs. 3HaveHune, cooT-
BETCTBYIOLLEE HaUMeHbLLUEel OCTATOYHOW CymMMe KBagpaToB NpubnvxeHns (MpuHATas MoAeflb UCNONb3yeT ABe MnpsiMble
NHUK), nposienseTca npu HanpskeHun 10,57 MMa (log-HanpsbkeHus 1,024) 1 NporHo3vpyemMoM BpeMeEHU paspyLueHus B
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1985 u (log BpemeHun 3,298) n coctasnseT 7,94190. B TakoMm c/lydae ocTatouHas amcnepcus pasHa sk2 = 7,94190/34 =
= 0,2336 c 34 cTeneHsamu cBob60Apl.

Cratuctuka duwepa, ucnosblyemas 415 NpoBepkn Hannuusa usfnioma, pasHa 14,528. BeposaTHOCTb TOro, 4to CTa-
TucTMka duwwepa c AsBymsa 1 34 cteneHaMy cBoboabl 6onblie 14,528, pasHa 0,0000275. Mockonbky 0,0000275 < 0,05,
MPUHUMAIOT, YTO U3/TI0M MPUCYTCTBYET.

Knaccudpmkaumsa Tmnos paspyLueHus npusegeHa B tabnuue C.4.

Tabnuya C.4— Knaccudukaumsa TMNos paspyLueHus

Temnepartypa, °C Hanp’\;msze, Bpewms, u Tvn AaHHbIX Temnepatypa, °C Hanr:\;i;(sze, Bpewms, y ,qa?:llx
40 11,1 10 A 40 10,5 2445 B
40 11,2 n A 40 10,0 5448 B
40 11,5 20 A 40 10,0 3488 B
40 11,5 32 A 40 10,0 2076 B
40 11,5 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 7,5 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 12 912 B
40 10,5 5686 B 40 6,0 11 606 B

MpumeyaHne — lpuBeAEHHbI NPUMEP aBTOMATUYECKOTO 0GHaPYXeHWs 13/loMa WOCTPUPYeT UCNosb3ye-

Mbli MeTo4. 1A nonyvyeHns faHHoOro pesysnbtara MoryT ObITb NCMO/b30BaHbI passinyHble nporpaMmbl pacyeTa.

C.3 Mpumep pacueTa ypaBHEHUSA NNHERHO perpeccumn AnnTesibHOW NPoYHOCTH

C.3.1 Ipadmyeckas oueHKa pe3ynbTaToB MUCNbITaHUA (CM. pucyHok C.1)

C.3.11 Wcnons3yemas mogenb

MOCKONbKY YPOBEHb BEPOSITHOCTY MapameTtpa €3 npy NpUMEHeHUW YeTblpexnapaMeTpuyeckori mogenn 6osbLue
0,05, mogenb cBOAMTCS K TpEXnapameTpuyeckolri Mogenu.

c2 c4(logl0o
loflio* =ci+ y + --(Op'l-)+e.

C.3.1.2 Tun gaHHbIX A

OCTaTOUHAA OUCTIEPCUS .. .vveeriieeeeeeeeeneeeennneens 0,205 909
KOMMNYECTBO TOUEK......ceriiiiiiiiiiiriinrine e 49
KONMMYECTBO NapPaMETPOB......ccuvveirieeeeeeeeearanenns 3
KonnuecTBo cTeneHeit CBOBOAbL. ...................... 46
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t— Bpems [0 pa3spylleHus, 4; 0 — HanpsxeHune, MMa; T{— TemnepaTypa ucnbitTaius, °C

PucyHok C.1 — pachuueckoe npefcrasneHne pesynbtatoB aHanusa SEM gns nonykpuctaninyeckoro nonvMepa

MoppobHan nHdopmaums 0 napameTpax u CTaTUCTVKe ANa paspyLueHnii Tuna A npueegeHa B Tabnuue C.5 (6onee
noapobHas ctaTucTvka npuseseHa B [2]).

Ta6nunya C.5— OueHka NapaMeTpoB A/1A paspyLlleHns Tmna A

MapameTp 3HayeHne CTaHgapTHas owwmnbka f-kpuTepuii Pr(>\t\)
c1 -57,751 5,297 -10,902 0,000
c2 32 021,416 2950,432 10,853 0,000
ca -12 596,346 1255,311 -10,034 0,000

OueHka npurogHoctn mogenu: Pr[F(19;27) > 3,020] = 0,004.
C.3.1.3 [aHHble Tvna B

OcCTarouHasA OUCTIEPCUS...cceeeeeeee e 0,048 195
KOSTMYECTBO TOUECK. .. .uuireeeeeeeiiieiiiniiie e eeees 70
KoNnyecTBO NapamMeTPOB.........ccevveeeereerernnnn. 3

Uncno cteneHel CBOBOABI. .......cvvevrvveeerinnenn. 67

OueHka napamMeTpoB A1 paspylueHns Tuna B npuBegeHa B Tabnuue C.6.
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Tabnuya C.6— OueHka napameTpoB 4719 paspyLueHus Tuna B

MapameTp 3HayeHne CtaHpapTHas owwmnbka
c1 -15,794 1,008
c2 7239,786 365,424
-1219,841 76,695

c4

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

C.3.2 lporHo3
C.3.21 O6Lwme nonoxeHus

FOCT ISO 9080—2023

f-kpuTepwuii

-15,673
19,812

-15,905

Pri>\t)

0,000
0,000

0,000

MporHo3vpyemble 3HaYeHUsT AAMTENbHOM NPOYHOCTU NpuBeaeHbl B Tabnuuax C.7—C. 10. MNpegenbl 3KkCTpanonsaumm

no BpemMeHu npvsefeHbl B Tabnuuax C.11 n C.12.
C.3.2.2 [aHHble Tvna A

Ta6nuya C.7— NpoOrHo3vpyemMble 3Ha4eHWS AIMTE/bHOM NPOYHOCTM ANst

paspyLueHuii Tuna A

Bpewms, u
Te“"“efgwpa* 1 10 100 1000 10 000
CILTHS- MMNa
20 15,780 14,956 14,176 13,436 12,735
40 12,776 12,065 11,394 10,760 B
60 10,344 9,733 9,158 B B
oLPL noBeputenbHsblii ypoBeHb (O4HOCTOPOHHUIA) = 0,975, MlMa
20 14,964 14,221 13,488 12,762 12,046
40 12,095 11,441 10,796 10,161 B
60 9,752 9,178 8,616 B B

Ta6nuya C.8— lNporHo3vpyemMble 3Ha4eHVS AMTESbHOM NPOYHOCTW AN

Bpewms, u
Temnepatypa,°C 0,5 1
“iths-MnNa
20 12,982 12,774
40 B B
60 B B

alPL noBepuTe/bHbIA YPOBEHb (0A4HOCTOPOHHWIA)

20 12,302 12,087
40 B B
60 B B

OaHHbIX TMna A

10

= 0,975, Mla
B
B
B

100 000

50
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C.3.2.3 Pa3spyweHns tuna B

Tabnunuya C.9— MNporHosvpyemble 3HAYEHNA 4IMTENbHOM NMPOYHOCTU A48 paspyLLeHuin Tuna B

Bpewms, 4

Temneparypa, °C 1 10 100 1000 10000

°LTHS- MNa

20 A A A A A

40 A A A A 7,140

60 A A A 6,343 3,382
o191 JOBEPUTEbHBIN YPOBEHb (OAHOCTOPOHHUIA) = 0,975, MIMa

20 A A A A A

40 A A A A 5,444

60 A A A 4,787 2,495

Ta6nunya C.10— lNporHo3mpyemble 3HAYEHUS AUTE/bHOM NMPOYHOCTU A5 pa3pyLUeHuii Tvna B

Bpewms, 4
Temnepatypa, °C 0,5 1 10
*LTHS' Ma
20 A A 8,948
40 8,825 7,387 4,090
60 4,237 3,506 1,870

QA pLaobepuTenbHblil ypoBeHb (0O4HOCTOPOHHUIA) = 0,975, MIMa

20 A A 6,789
40 6,762 5,638 3,041
60 3,160 2,592 1,326

C.3.2.4 Tpepesnbl aKkcTpanonAumm
Tabnuuya C.11 — Mpegensl akcTpanonsAumm no spemeHy ans Tt =40 °C, fmex=13 160,5 u
T °C AT, °C ke feH
20 20 6 78 963

Tabnuuya C.12— lMNpegensl akcTpanonaumm no speMeHn ans T{= 60 °C, £ .. - 9966,4 .

T °C AT, °C ke fe4
20 20 50 498 321
40 20 6 59 799

C.3.3 lNonoxeHvie n3noma
MapameTpbl NOOXEHWS M310MOB NpuBeaeHsl B Tabvue C. 13.

Tabnuuya C.13— MNapameTpbl TOYEK U310MA

Temnepatypa, °C HanpsixeHune, MMa
20 12,51
40 10,55
60 8,90

20

Bpems, y

21 745
2183
289

100 000

8,668
3,954
1,803

6,569
2,934
1,275

50

6,078
2,706
1,205

4,533
1,955
0,822

te, net

9,01

te, net

56,89
6,83
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MpunnoxeHue D
(cnpaBo4HOE)

MprmeHeHWe SEM K pe3ynbTataMm onpegeneHns AnTenbHoi NPOYHOCTN NOSIMMEPOB
Ha OCHOBe BMHUAXOPUAA

D.1 PesynbTaTbl UCNbITaHW

PesynbTarhbl ncnbiTaHWini 06pa3uoB Tpy6 U3 NO/IMMEPA Ha OCHOBE BMHWX0puaa npu Temnepatypax 20 °C, 65 °C,
82 °C n 95 °C npusegeHbl B Tabnmyax D.1, D.2, D.3 n D.4.

Ta6nunya D1 — Pesynbtarsl ucnbitaHuii npyu Temnepartype 20 °C

Temnepatypa,’C  HanpsxeHue, Mla Bpewms, y Temnepatypa,°C HanpshxeHve,MlMa Bpewms, u
20 42,08 191 20 35,54 2059
20 42,08 250 20 35,54 3949
20 40,96 124 20 35,32 21 025
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 15 078
20 37,48 4402 20 34,55 24 671
20 37,00 5294 20 33,99 27 177
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

Tabnuuya D.2— Pe3ynbTarbl UCMbITaHUiA Npu Temnepartype 65 °C

Temnepatypa,

Temne%ﬂypa, HanpspkeHue, MlMa Bpewms, u °C Hanpsxexune, MlMa Bpems, y
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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Tab6nunya D.3— Pesynbtarbl UCnbITaHWiA Npy TemnepaType 82 °C

Tewmnepatypa, °C

82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82

HanpsikeHvne, MMa

14,85
14,85
14,16
14,16
13,54
13,54
13,04
13,04
12,43
12,43
11,72
11,72
10,99
10,99
10,72
10,72
10,52
10,52
10,37
10,37
10,22
10,22
10,04
10,04

Bpewms, 4

41
72
141
78
70
313
337
576
342
995
529
1730
1313
2561
988
4308
1077
2373
3325
7750
5650
7205
5436
6154

Temnepatypa, °C

82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82

Ta6nunya D.4 — Pesynbtarbl UcnbiTaHuii Npyu TemnepaType 95 °C

Temnepatypa, °C

22

95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95

HanpsxeHnune, MMa

9,57
9,57
8,53
8,53
7,48
7,48
6,80
6,80
6,29
6,29
5,96
5,96
5,73
5,73
5,59
5,59

Bpewms, 4

42
32
66
276
424
522
756
645
674
734
1179
1713
1701
2596
2708
3129

Temnepatypa, °C

95
95
95
95
95
95
95
95
65
65
65
65

HanpsxeHue, MMa

9,96
9,96
9,90
9,90
9,82
9,82
9,69
9,69
9,59
9,59
9,52
9,52
9,42
9,42
9,36
9,36
8,94
8,94
8,67
8,58
8,58

HanpsxeHune, MMNa

5,47
5,47
5,28
5,28
5,15
5,15
5,03
5,03
4,70
4,70
4,60
4,60

Bpewms, u

3955
7752
5474
8325
3784
5638
7434
12 778
5557
11 945
8622
8701
14 782
11 789
12 258
13 422
12 363
14 230
17 614
16 867
18 442

Bpewms, 4

2681
2572
3495
8741
9567
6384
8091
10 073
9306
9935
12 334
10 802
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D.2 PerpeccuoHHble pacyeTbl, BbINO/IHEHHbIE HA OCHOBE [laHHbIX O pas3pbIBe Mo HanpsXeHuem

D.2.1 Ipadmyeckas oueHKa pe3y/ibTaTtoB UCMbITaHUsS (CM. pUcyHokK D.1)

D.2.1.1 Wcnonb3yeman mogesb
MockonbKy ypoBEeHb BEPOSATHOCTM NapameTpa c3 nNpy NpUMEHEHUW YeTblpexnapameTpuyeckoin mogenu Hxe 0,05,

BbI6VIpa6TCF| YeTblpexnapameTpnyeckad Moaesb.

1gml0* =q +-3jf-+c31galoo+ CH(|0" 10c) +e.

D.2.1.2 Pa3pyweHuve Tuna A

OcTatoyHasA AUCTMEPCUS...cccceeeeeeeeeaannnn. 0,055 529
KOMMYECTBO TOUEK......vvveeeiiirieeeeeeinee 127
KonnyectBo NapamMeTpoB...........cceeee.... 4

Umucno creneHeli CBOOGOAbI.................... 123

MoppobHasa nHdopMaumsi 0 NapameTpax 1 CTaTUCTUKe NS paspyLueHuin Tuna A npuesegeHa B Tabnuue D.5 (6onee
nogpobHas ctatucTuka npuesegeHa B [2]).

Tabnuya D.5— OueHka napameTpoB paspyLleHus tuna A

MapameTp

C1
c2

c3
C4

3HaueHne CTaHpgapTHas owmnbka f-kpuTepui
-107,824 4,023 -26,801
43 174,002 1528,801 28,240
50,680 2,122 23,881
-21 585,753 837,454 -25,775

OueHka npurogHocTn mogenu: Pr [F (62;61) > 0,724] = 0,897

T

t— Bpema 00 paspyleHus, 4, 0 — HanpsxeHune, MMa; Tt— Temnepartypa ucnoitaHus, °C

Pri>\t)

0,000
0,000
0,000
0,000

PucyHok D.1 — lpadhmueckoe npegcraBneHne pesynstatos SEM-aHanm3a Ansi noavMepa Ha OCHOBE BUHMAXopyaa
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D.2.2 lporHo3

D.2.2.1 OO6wue nonoxeHus

MporHosvpyemble 3Ha4YeHWs OIMTETbHON NMPOYHOCTU NpuBeAeHbl B Tabnuyax D.6 n D.7.

Mpeaens! akcTpanonsauun npveedeHsl B Tabamuax D.8, D.9 u D.10.
D.2.2.2 aHHble Tuna A

Ta6nunuya D.6— MNporHo3vpyemMble 3Ha4YeHWS AIUTEbHOM NPOYHOCTM A1 pa3pyLLUeHnin Trna A

Temneparypa °C

20
65
82
95

20
65
82
95

52,333
32,300
22,944
15,420

49,681
29,570
20,456
13,334

47,338
27,113
18,266
11,544

Bpems, u
100 1000
LTHS- MTa
42,820 38,733
22,759 19,105
14,542 11,577
8,642 6,469

10 000

35,036
16,037
9,217
4,843

3 d_ypoBeHb HageXHOCTN (0QHOCTOPOHHUIA) = 0,975 MIa

45,042
24,902
16,356
10,034

40,805 36,933
20,944 17,590
13,056 10,402
7,532 5,639

33,398
14,751
8,272
4,211

Ta6nunuya D.7— MNporHo3vpyemMble 3Ha4YeHWs AINTEbHOM NPOYHOCTM 1S pa3pyLUeHuil Trna A

Temnepatypa °C

20
65
82
95

20
65
82
95

0,5

36,319
17,076
10,002
5,373

34,629
15,715
8,982
4,677

Bpems, y
1 10
°LTHS- MNa
35,238 31,875
16,199 13,598
9,338 7,435
4,924 3,686

Gl d_ypoBeHb HaAeXHOCTU (0AHOCTOPOHHMIA) = 0,975, MIMa

D.2.2.3 3kcTpanonsuum no sBpemMeHu

33,593 30,350
14,902 12,479
8,382 6,653
4,283 3,190

Tabnuya D.8— Mpeaens! akcTpanonsumm no spemenn ansa Tt= 65 °C, fmax = 9059,8 u

T°C

20

24

AT, °C

45

Ke '‘e-4

100 876 000

100 000

31,692
13,462
7,338
3,626

30,173
12,352
6,565
3,136

50

29,716
12,032
6,339
3,011

28,257
11,015
5,655
2,593

k5 8-

100,00
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Tabnuya D.9— Mpegensl akcTpanonaumm no Bpemenu ans Tt =82 °C, tmex = 16 305,3 u

T, °C AT, °C Ke ‘e-4 te, NET
20 62 100 876 000 100,00
65 17 10 163 053 18,61

Ta6nunya D.10 — Mpegenbl akcTpanonaumMm no spemexn ansa Tt =82 °C, fmax = 10 498,9 u

T, °C A o Ke fed te, JIET

20 75 100 876 000 100,00

65 30 100 876 000 100,00
82 135 13 5 47 245 5,39

D.2.3 Touka nsnoma
M310M He oBHapy>XeH.
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MpunoxeHne E
(cnpaBo4yHOE)

MporpammHoOe ob6ecnevyeHne gas pacyeta AaHHbIX O pa3pyweHUn nog, HanpsXXeHnem
B cooTBeTcTBuKM c ISO 9080

MporpammHoe ob6ecneyeHve o5 pacyeTa A/IMTENbHON NPOYHOCTW, COOTBETCTBYHOLLEE HACTOSLWEMY CTaHAapTy,
6b110 paspaboTaHo komnaHusamu Becetel® (BECETEL vzw, Gontrode Heirweg 130, B — 9090 Melle, Belgium, e-mail
info@becetel.be) n Pipeson® (PIPESON AB, Herkulesgatan 12, SE — 111 52 Stockholm, Sweden, e-mail info@pipeson.
se). IT0 nporpammHOe obecneyeHne COOTBETCTBYET TPeBGOBaHUSIM HaCTOSILEro cTaHgapTa U 6bl10 anpobupoBaHO U
0n06peHo paboueii rpynnoii 10 ISO/TC 138/SC 5.

[JaHHasa vHhopmMaumsa npvBeaeHa 419 yao6CcTBa nosb3oBaTenieil JaHHOro CTaHAapTa U He ABNsSeTcs TpeboBaHneMm
AN NPUMEHEHWSI UMEHHO JaHHOro NPOrpaMMHOro Maketa co CTOPOHbI ISO. MoryT 6biTb MCNO/b30BaHbl SKBUBASIEHTHbIE

nporpamMmmMHble MakeTbl MPU YCMO0BUM, YTO TakvMe MporpaMMbl pacyeTa MO3BOJIAKT NOyYaTb aHasIOTMYHble pe3ysibTaThbl C
napameTpamy TOYHOCTM, yKasaHHbIMU B pasgene 6.
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Ta6nuuya JA. 1

O603HaueHne CCbINIOYHOTO
MeXayHapoAHOro cTaHgapTa

ISO 1167-1

ISO 1167-2

ISO 2507-1:1995
ISO 3126

ISO 11357-3
ISO 12162

ISO 17456

FOCT ISO 9080—2023

MpunoxeHue A
(cnpaBo4HOE)

CBefleHNs1 0 COOTBETCTBUMN CCbIJIOUHbIX MeXAyHapoaHbIX CTaH4apToOB
MEeXrocyapCTBEHHbIM CTaHZapTam

T

HOoT

T

CTeneHb
COOTBETCTBUA

O603HauyeHne 1 HavMeHoBaHWe COOTBETCTBYHOLLLETO
MEXrocyapCTBEHHOTO CTaHaapTa

FOCT I1SO 1167-1—2013 «Tpybbl, COeAMHUTENbHbIE AeTann ”
y3/1bl COEAMHEHW 13 TepMonaactoB A7 TPaHCNopTUPOBaHUA
XUOKMX W ra3o06pasHbix cped. OnpedeneHne CTOMKOCTUM K
BHYTPEHHEMY AaBsieHnto. Yactb 1. O6LWMiA MeToa»

FOCT ISO 1167-2—2013 «Tpybbl, cOeAMHUTENbHbIE AeTann U
y3/bl COEAUHEHWUI M3 TEPMONIAcToB A1 TPaHCMOPTMPOBaHWSA
XUOKUX WM rasoobpasHbix cped. OnpefeneHve CTOWKOCTM K
BHYTpeHHeMy AaBsieHunto. Yactb 2. MNoaroToBka 06pasLoB Tpy6»

*

FOCT ISO 3126—2023 «Tpy6onpoBoAabl K3 naacTMacc.
MnactMaccoBble 3nemMeHTbl  Tpybonposoga. OnpegeneHve
pa3mepos»

FOCT I1SO 12162—2017 «Matepuasibl TepMonaacTuyHble Ans
HamnopHbIX TPy6 1 coeauHUTENbHbIX feTanei. Knaccudmkaums,
0603HavYeHne 1 KoathUMEHT 3anaca NPoYHOCTN»

*

* COOTBETCTBYHOLLMI MEXTOCYJapCTBEHHbBI CTaHAApT OTCYTCTBYET. [l0 ero NpuHSATUS PEKOMEHAYETCS UCMOMb30BaTh
nepeBoj, Ha PYCCKuii S3bIK AaHHOr0 MeXAyHapoaHOro cTaHaapTa.

MpumeuvaHune

COOTBETCTBUSI CTAH4APTOB:
- HOT — naeHTWYHbIA cTaHaapT.

— B HacTosweli Tabnuue WCnosb30BaHO Crefdylollee YCMOBHOE 0603HAYeHWe CTEneHw
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MonpaBka k NOCT ISO 9080—2023 Tpyb6onpoBoAbl M BO34YyXOBOAblI M3 njaactMmacc. OnpegesieHue
ONUTEeNbHOW rnapocTaTMYeckon MPOYHOCTM TEepMOMsiacToB Ha ob6pasuax B (hopme Tpyb6 mMeTogoMm
3KCTpanonayumn

B kakom mecTte Haneyvara+o L[omxHO 6bITb

Mpepgnucnosue. Tabnuya —
cornacoBaHus

TampKukucTaH -U | TamxukctaHgapT

(MYC Ne 10 2024 r)



MonpaBka k NOCT ISO 9080—2023 Tpy6onpoBoabl M BO34yXOBOAbl M3 nsactmacc. OnpegeneHuve
ONUTENBLHOW TMAPOCTATMYECKOW MPOYHOCTM TEPMOM/IAacTOB Ha obpasuax B popmMe Tpyb6 MeToAoMm
3KCTpanonsayumn

B Kakom mecTte HaneyataHo [omkHO 6bITb
Mpeancnosne. Tabnuua ApMeHus AM 3A0 «HauyoHanbHbI opraH
cornacoeanms Mo cTaHgapTUsauum 1 MeTposIorum»

Pecny6nvkn ApmeHus

(MYC Ne 12 2024 1)
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