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MpeancnoBune

Llenu u npuHumMnbl cTaHaapTusauuu B Poccuinickon deaepaumm yctaHoBneHol defepanbHbiM 3aKOHOM
0T 27 pekabps 2002 r. Ne 184-d3 «O TeXHNYECKOM peryniMpoBaHuny, a npasunia npUMeHeHnst HauMoHanbHbIX
craHgaptoB Poccuitckon ®egepaunm — FOCT P 1.0—2004 «CraHgapTtusauusa B Poccuinckon ®egepaumn.
OCHOBHbIE MNONOXEHUS»

CBefaeHUA 0 cTaHaapTe

1 NOAroTOBNEH OAO «Hay4Ho-UccneaoBaTeNbLCKUA MHCTUTYT CaHUTapHON TeXHUKKU», OO0 «[Mpyn-
na NOMUMNACTUK» npu ydactum mpm OO0 «TECE Cuctemc», OOO «3KCTPY3NOHHbIE MaLLUHBI»,
«HENCOINDUSTRIES N.V.», 3A0 «YnoHop Pyc» Ha ocHoBe co6CTBEHHOro ayTeHTUYHOro nepeBoAa Ha pyc-
CKUM A3bIK MeXAyHapoaHOro ctaHaapTa, ykasaHHOro B nyHKTe 4

2 BHECEH TexHu4eckumn komuteTamu no ctaHpaptmsaumm TK 465 «Ctpoutenbcteo» n TK 241
«MneHkn, Tpy6bl, GUTUHTU, MUCTLI U APYrUe U3[Eenna U3 NacTMace»

3 YTBEPXAEH W BBEAEH B OENCTBUE Mpukazom ®eaepansHOro areHTcTBa No TeXHUYECKOMY
perynuposaHuio n metponoruu ot 15 aekabpa 2011 r. Ne 1572-ct

4 HacToawwn ctaHaapT ABNAETCA MOANMDULMPOBaHHBIM NO OTHOLLEHWIO K MeXAyHapoaHOMY cTaHAap-
Ty UCO 9080:2003 «MnacTtmaccosble Tpybbl U cuctemel Tpybonposoaos. OnpeaenerHue AnuTensHOW rma-
pocTaTU4ecKoW MPOYHOCTU TepmonnacTudHbBIX MaTepuanos B ¢opme Tpyb nyTem akcTpanonauumy»
(1ISO 9080:2003 «Plastics piping and ducting systems — Determination of the long-term hydrostatic strength
of thermoplastics materials in pipe form by extrapolation») nytem uckniovyeHus us tekcrta ccoinok Ha UCO 1167
n UCO 3146:2000, He npumeHsieMble B Poccuiickon degepanmun, 1 AONONIHEHUSA HOPMATMUBHBIMU CCbINIKaMu
Ha FOCT 15088—83, MOCT 21553—76 n MOCT 24157—380.

HaumeHoBaHne HacTosALLero ctaHgapTa USMEHEHO MO OTHOLUEHUIO K HAUMEHOBaHUIO MEXAyHapoAHOro
cTaHaapTa Ansa npuseaeHuns B cootseTcTBue ¢ FOCT P 1.5—2004 (nyHkT 3.5)

5 BBEJEH BINEPBbIE

UHpopMayuss 06 USMEeHeHUSX K HacmoswemMmy cmaHdapmy rny6nukyemcs e exe2o0Ho usdasaeMoMm
UHGhOpMaUUOHHOM yKka3amerne «HauuoHanbHble cmaHdapmebi», @ MeKcm U3MeHeHull U rnornpasok — 8 exe-
MeCsIYHO u30asaeMbix UHpOPpMaUUOHHBIX ykazamensix «HauyuoranbHele cmaHdapmebi». B cnyyae nepe-
cMompa (3aMeHbl) unu OmMeHbI Hacmosiujeeo cmaHOapma coomeemcmsyouwee ysedomieHue bydem
ornybrnuKoeaHo 8 exeMecsiHO usfasaeMoM UHhOpMaUUOHHOM yKkasamere «HayuoHanbHbie cmaHdapmbiy.
Coomeemcmesyrowjasi UHpopmayusi, ysedoMIeHUEe U MEeKCMbI pasMelyaomcsi makxe 8 UHGOpMaUyUOHHOU
cucmeme obujezo rosib30eaHuss — Ha oguyuanbHoM calime dedepasibHoO20 a2eHmcemea 1o MexXHUYeCKOMY
peaynuposaHuro U Memposioauu 8 cemu VIHmepHem

© CraHgapTuHdopm, 2012

HacTtoswwunin ctaHaapT He MoxeT 6bITb MOMHOCTbLIO UMK YaCTUYHO BOCNpousBedeH, TUpaXxmpoBaH u pac-
NpPoCTpaHeH B Ka4ecTse odunumnansHoro nsgaHna 6es paspelleHnsa PefepanbHOro areHTCTBa No TeEXHNYECKO-
My perynmpoBaHuUo 1 MeTposiormm
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BBegeHune

CTrangapTHbIN SKCTpanonsuMoHHbI MeToa (COM) onpeaeneHnsa anuTenbHOW rMApoOCTaTUNECKOM Npo-
YHOCTU, NPUBEAEHHbIN B HACTOALLEM CTaHAapTe, NpeaHasHadYeH Ans oLueHKM TepMOonnIacTUYHbLIX MaTepuarnosB
Ha obpasuax Tpy6 A0 UX BHeAPeHUA Ha pbiHKe. [laHHbI MeToA He OTMEHSIET CYLLIECTBYIOLLME MeToAbl pacye-
Ta HanpsbKeHU U gonyckaeMblX 4aBAeHU ANa NOAUMEPHBIX TPYD, onbiT ANUTENbHOW 3KCNIyaTauum KoTo-
pbIX fABNSIeTCA YAOBNETBOPUTENbHBIM.

MpurogHocTb NONMMEpHBLIX MaTepuanos Ans HanopHbIX Tpy6 onpeaenseTca UX ANUTENbHBIM NoBeae-
HWeM Moj BO3AeNCTBUEM MMAPOCTaTUYECKOro HanpsKeHUA C yY4eTOM OXuAaeMblX YCNOBUA SKCMyaTaumm
(Hanpumep, TemnepaTtypbl), koTopoe Tpy6a MoXeT BblagepaTb B TevyeHue 50 net npu Temnepatype 20 °C,
€CIU B Ka4ecTBe BHYTPEHHEeN UCbITaTeNbHON cpeabl NPUMEHAETCA BOAA, NPU 3TOM BHELLHEN cpeo MoXeT
6bITb BOAA UNn BO34yX.

B onpegeneHHbIX cniyyasix rmapocTaTnyeckyro NpoYHOCTb Heobxoanumo onpeaenaTb NPy MeHbLUEM CPO-
Ke crnyX6bl UK NOBLILLEHHBIX TeMnepaTypax, Uin ¢ y4eTOM yKasaHHbIX YCNOBUI OQHOBPEMEHHO, NPU 3TOM
ANs OUeHKU ANUTeNbHON rMapocTaTUYEecKon NPOYHOCTU TPYO MOXET NPUMEHATLCA MEeTOA, NPUBEAEHHbIR B
HacTosiLeM cTaHaapTe. [MNonyyeHHbI pesynbTaTt ByaeT xapakTepusoBaTb HWKHUI NPOrHO3UpyeMblid npeaen
ONUTENbHONW NPOYHOCTU, SIBNSIIOWMACA HWKHUM OOBEPUTENbHBIM NpeaenoM MporHO3UPYeMOoro 3HayeHusl
HanpsbkeHUs, KOTOpoe MOXET BbI3BaTb paspylleHne MaTepuana Tpyobl B YCTaHOBMEHHbIE CPOKU NPy 3afaH-
HbIX TemnepaTypax (npeaerbHoe HanpskeHue).

Mpwnmeyanne— 3HaueHne MuHUManbsHoOW gnutensHon npodHocTn MRS npu Temneparype 20 °C, kak npasu-
110, OCHOBaHO Ha pe3ynbraTax, MOMy4eHHbIX NPU UCMNBITAHUKN C UCMONb3OBaHWEM BOAbI B KA4YECTBE BHYTPEHHEW M BHELLHEN
ucnbiTatenbHbIX cpeq. Mpn 3Tom AeACTBUTENBHBIMY SBNSIIOTCA BCE pe3ynbTaTbl, UCMONb3yemble AN NPOBEPKU KPUBbLIX per-
peccum npu 6onee BLICOKUX TEMMEpaTypax (Hanpumep, npu Temnepartype 70 °C), B TOM 4Uncne pesynbrarhbl, NOMy4eHHbIe C
MCMONb30BaHMEM B KQ4eCTBE BHELLHEN cpeapl Bo3ayxa (Hanpumep, npu temnepartype 110 °C).

B HacTosileM cTaHaapTe npuseAeHa MeToAMKa 3KCTPanonaLumn pesynbTaToB UCNBbITaHWUIA NMPU pasiuy-
HbIX TeMrnepaTtypax, npegycmarpuarolias Ucnonb3oBaHne MHOroakTopHbIX NMUHENHbIX perpeccui. Mony-
YeHHble pesynbTaTbl AaloT BO3MOXHOCTb ONpeaensTb XapakTepHble Ans NoAUMepHOro marepuana
pacyeTHble 3HaYeHUs1 HanpsbKeHUss B COOTBETCTBUN ¢ MeTogamu, NpuBedeHHbIMU B cTaHAapTax Ha Tpyobl
KOHKPETHbIX BUAOB.

AHanua MHoroakTopHON NUHEWHOW perpeccun OCHOBaH Ha CKOPOCTWU NPOLEeCCoB, Hauboree TOYHO
onucbiBaeMblX Moderbio oTHowWeHUs norapudmMa HanpsbkeHus (Ig HanpsbkeHust) K norapudmy BpemeHn
(lg BpemeHu). NS OLEHKN MPOrHO3MPYEMOTO 3HAYEHUSI TPUMEHSAIEMOI MOAENM NPUHSITO UCTIONB30BaTb OXU-
Aaembl 97,5 %-HbIA HKHWIA MPOrHO3MpPyeMBbI Npeaen AMMTeNbLHOW NMPOYHOCTA, 3KBUBANEHTHBIA HXKHEMY
JoseputensHoMy npegeny 95 %-Horo AoBepUTENbHOro UHTepBana NpPorHO3Mpyemoro 3HadeHus. [laHHoe
COOTHOLUEHMWE MPUMEHSIIOT B MaTeMaTMYECKMUX pacyeTax ¢ UCMOMb30OBaHUEM CTAaTUCTUYECKUX METOAOB.

MeToa, npuBedeHHbI B HacTOsILLIEM cTaHOapTe, NO3BOSMSIET NPOBOAUTL IKCTPaMNonsiLUI0 3HaYeHUn
HanpsiKeHUs paspyLleHns B yCNOBUAX SKCMyaTaLmu, oTiMyatomxcs oT 0bbiuHbIX (Mpu Temnepatype 20 °C
B TeyeHue 50 ner).

C yyeToM koachpurLmeHTOB aKkcTpanonsumm (cM. 5.1.4) BpeMeHHOI! npeaen akcTpanonsiLnm MoXeT yBe-
nnumTbea go 100 net. MNpu 3TOM BHYTPEHHSS cpefa, Ucnonb3yemas ans cosgaHus aaeneHus B 1pybe, He
[OMkHa oTpuLaTernbHO BMuATL Ha Tpyby. B kavecTBe Takol cpeabl NPUMEHSIOT, Kak NpaBuio, Boay.

[ns pacyeTta ANUTENLHON rMAPOCTaTUYECKON MPOYHOCTU B KAYECTBE HE3aBUCUMOW NepeMeHHON, Han-
6onee noaBepratoLleiics Bo3aencTenio pasbpoca, MPUHATO BPEMS], YTO MO3BONSIET NPOBOAUTL KOPPEKTHYHO
cTaTucTudeckyto 06paboTky NoMyYeHHbIX pesynbTaToB MeToAoM, NpuMBeAeHHbIM B HacTosLLeM cTaHaapTe.
Mpy 3TOM HanpsKeHUe NPUHATO NPEACTaBMATb Kak (PYHKLMIO BPEMEHWN.

MeTog skcTpanonsumMu, NpMBeAeHHbINA B HACTOSILLEM cTaH4apTe, NO3BOSSeT:

- OLEHUTb HWXHWUIA NPOrHO3NPYeMbI Npeden HanpskeHus (Ha yposHe 97,5 %-HOW BEpOsATHOCTH), KOTO-
poe Tpyba, M3roTOBMNEHHas N3 KOHKPeTHOro MaTepuana, cnocobHa BblaepkaTtb B TedeHue 50 net npu Temne-
paType 20 °C, ecnu B Ka4ecTBe UCNbITaTeNbHOW cpedbl UCMOMb3YHOT BOAY UMN BO3AYX;

- OLEHMUTb HWKHWIA MPOrHO3UPYEMBI Npeaen HanpsbkeHust (Ha ypoBHe 97,5 %-HOW BEPOATHOCTU) Npu
pasHbIX cpokax cryXobl TPyObI UK NPU pasHbIX TemrnepaTypax, Uin, B HEKOTOPbIX CrydasX, Npu ykasaHHbIX
YCNOBUAX OQHOBPEMEHHO.

B npvBegeHHOM mMeToAe 3KCTPaNonsauMn NPUMEHSIIOT TOMbKO MOAENN ¢ ABYMSI, TPEMSI MU YeTbIPbMSA
napameTpamu. Bonbluee YACIO NapaMeTPOB MOXET YBEMUYNTL NOrPeELLHOCTL Pe3ynbTaToB.

CraHgapTHbINA aKcTpanonaunoHHbln metog (COM) onunckiBaeT NpaBuna oLeHKN HUXKHEro NPorHosupye-
Moro npegena HanpsbkeHus (¢ 97,5 %-HbIM YPOBHEM BEpPOSITHOCTM), yCTaHaBnMBaeT Hanudue nepernba,
KOTOpPbIA yKa3blBaeT Ha nepexos Mexay paspyLeHnsiMi Tunos A 1 B unin ero otcytctame (cM. npuroxexue B).

OkoHyaTenbHbIM pesynbTatoMm COM Anst KOHKPEeTHOro MaTepuana sIBAAeTCA HUKHUIA MPOrHO3Mpyembli
npegen rugpocratudeckoi npodHocTn (¢ 97,5 %-HbIM YpOBHEM BEPOSTHOCTU), BbIpaKEHHbIA B eAnHULAX
Hanps>KeHUs Npu 3agaHHbIX BpeMeHn 1 TemnepaTtype.

\
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HAUMOHANBbHBIA CTAHOAPT POCCUMCKOWU OSEREPALUUMU

TPYBbl U3 TEPMONNACTUYHbIX MATEPUAIIOB

OnpepeneHue pNUTeNbHOW rMAPOCTaTUYECKON
NPOYHOCTMU Ha oGpasLax TPy6 MeToA0oM 3KcTpanonauum

Thermoplastics pipes. Determination of the long-term hydrostatic strength on pipe samples by
extrapolation method

DaTta BBegeHna — 2013—01—01

1 O6nacTb NnpUMeHeHuns

HacToswuin cTaHaapT pacnpocTpaHseTcs Ha Tpy6bl U3 TepMONIacTUYHLIX MaTepuaros U ycTaHaBMBaeT
npaBuna oLeHKN ANUTenbHOM rMapoCcTaTUYECKol NPOYHOCT METOAOM CTaTUCTUYECKONM 3KCTpanonaLmum.

MeToa, NpuBedeHHbI B HACTOSILLEM CTaHAapTe, MPUMEHSIIT AN BCeX BMAOB TepMOnnacT MuHbIX Tpyo,
MpMMeHsIEMBIX MPW pasnnYHbIX TemnepaTypax. MeToa paspaboTaH Ha OCHOBe cTaTMCTMYeckoi obpaboTku
pesynbTaToB UCMLITaHUA TPYB.

Pasmepbl 06pasLos Tpy6 MoryT 6biTh NpMBeAEHbl B CTaHAapTax Ha Tpy6bl KOHKPETHOTO BUAa U AOIDKHbI
6bITb BKITHOUEHBI B MPOTOKOI UCTIbITAHMIA.

2 HopmaTnBHbIe CCbINKKU

B HacTosilLeM cTaHOapTe UCNoNb3oBaHbl HOPMaTUBHBIE CCHINIKA Ha criedyloliMe cTaHAapThl:

FOCT P UCO 3126—2007 Tpy6onpoeoabl U3 nnacTMacc. MNnactMaccoBblie anemMeHThl Tpy6onposo-
Aa. Onpegenenue pasmepoB (MCO 3126:2007, IDT)

FOCT P 50825—95 (MCO 2507:72) Tpy6bl 1 geTann coegnHUTenbHble N3 HennactTuuUuMpoBaHHo-
ro nonusuHunxnopuaa. OnpeaeneHne Temnepatypbl pasmsirdeHuns no Buka (MCO 2507:72*, MOD)

FOCT 15088—83 MMnactmacchl. MeToa onpegeneHus TemnepaTtypbl pasMArdeHnsa TepMonnacTos no
Buka

FOCT 21553—76 lNMnacTtmaccel. MeToabl onpegeneHus TeMnepaTtypbl NfasneHus

FOCT 24157—80 Tpy6bl 3 nnactMacc. Metoq onpeaeneHna CTOMKOCTU NPU NOCTOAHHOM BHYTPEH-
HeM aaBneHun

MpunmeyatHune—Ipn NONb30BaHWN HACTOAWMM CTaH4APTOM uenecoobpasHo NPOBEPUTL AENCTBUE CCbINOY-
HOro cTaHgapTa B UHGMOPMaUNOHHON cucTeme o6Lwero NoNb3oBaHMs — Ha ohuumnanbHOM carite PegepanbHOro areHTCTBa
Nno TEXHUYECKOMY PEerynupoBaHnIio U METPONOMMK B ceT VMHTEPHET nnun No eXerogHo nagasaeMomy MHOpMaLMOHHOMY
ykasatenio «HaunoHanbHbie CTaHAAPTLI», KOTOPLIN ONYGNMKOBaH Mo COCTOAHMIO Ha 1 AHBaps TeKyLWEero roga, u rno cooT-
BETCTBYIOLUM EKEMECAYHO N3AaBaeMbIiM MHCOPMALMOHHBLIM yKa3aTensim, onybnukoBaHHbIM B Tekywem rogy. Ecnm ccol-
NOYHBIN CTaHAAPT 3aMeEHEH (M3MEHEH), TO NPU NOMb30BaHUM HACTOSILLMM CTAHAAPTOM CneayeT PyKOBOACTBOBATLCS 3aMe-
HAWWM (MU3MEHEHHBIM) cTaHaapToM. Ecnun cebinoyHbIfi cTaHgapT oTMeHEH 6e3 3aMeHbl, TO NONOXEHNE, B KOTOPOM AaHa
CCbINKa Ha Hero, NPUMEHNAETCA B 4acTyW, He 3aTParnBaloLWen 3Ty CCbISKY.

* [eticmeyem UCO 2507-1:1995.

Uspaune opvunanbHoe
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3 TepMuHbI M onpeaeneHus

B HacToswem cTaHAapTe NPUMEHEHBI cneayowme TepMUHbLI C COOTBETCTBYIOWMMU ONpeaeneHNsSIMN:

3.1 BHyTpeHHee gaBneHue p, MlMa: Cuna, c KOTOPOW BHYTPEHHSAS cpea AeNCTBYET Ha CTEHKY TpyObl,
OTHeCeHHas K eAnHULe nnowaau.

3.2 nanpaxenue s, MMa: Cuna, geAcTBylowWan Ha CTeHKY TPybbl B KOMbLEBOM (paguanbHOM) Hanpas-
NeHUN 1 BO3HUKAKOLWaA B pe3ynbTaTe BO3AENCTBUSA BHYTPEHHEro AaBnNeHnsl, OTHECEHHan K eauHuLe NioLaan.

M pumeuyaHnun e — Hanpsokenwe, Bbi3BaHHOE BO3AENCTBUEM BHYTPEHHETO AABNEHUs, PACCHUTLIBAIOT MO yNpo-
WweHHown dopmyne

_ P(dom =€y, min)

zey, min '
rae p — BHyTpeHHee paBneHue B Tpybe, Mla;
dom — CPEAHWI HapYXHbIN AnameTp Tpybbl, MM;
eyy min — MUHUMaNbHaA N3MEePEHHAas TONLWHA CTEHKN pr6bl, MM.
3.3 TemnepaTtypa ucnbitanusa T, °C: Temnepatypa, Npu KOTOPO BbINK onpeaeneHbl 3HaYeHnsa pas-
pyLiaioLero HanpshkeHus.
3.4 makcumanbHas Temneparypa ucnbitaHus T; .., °C: MakcuManbHas Temneparypa, npu koTo-
poi1 GbinNu onpeaeneHsbl 3Ha4YEeHUS paspyLUAoLLEro HaNpPsPKEHUS!.
3.5 pabouas Temnepatypa T, °C: TemnepaTypa, npu KOTOPOW NpeanonaraeTcs 3KCNnyaTuposaTth
TpyBy.
3.6 BpemsA [o paspyLlueHus £, 4: Bpems oT Hayana Harpy>keHus 10 MOMEeHTa NosBeHNUsA Teun B Tpybe.
3.7 anuTenbHas ruppocTaTMyeckas NPOYHOCTL o) 1y, MMa: BennunHa ¢ pasmepHoCTbio Hanpsike-
HUS1, XapaKTepuaytoLLasi MPOrHO3MPYEMYO CPEAHION NPOYHOCTL NpU TemnepaTtype T 1 BpeMeHu .
3.8 HUXHMIA AOBepUTENbHLIA Npeaen NPOrHo3vpyeMond rMApocTaTUHecKoW NMPOMHOCTU G p;,
MMa: BenuuuHa ¢ pasamepHOCTbIO HanpshkeHus, npeactasnsowasa cobon 97,5 %-Hblid HUKHUI goBepUTESIb-
HbI Npeaen NPOrHO3MpyeMon MapocTaTuieckod NPOYHOCTU Npu Temnepatype T U BpemeHu t.

MpumeyaHue—ObosHa4aeTes Kak o, p = o7, 1 0,975)

3.9 neperun6: Touka nepexofa Mexay ABYMS TUNaMu paspyLUeHUs, KoTopas MoXeT BbiTb NpeacTasne-
Ha U3MeHeHMeM HakroHa NIMHUK Ha rpadnke 3aBUCMMOCTU florapudma HanpsbkeHus oT norapudma speme-
HW, MOCTPOEHHOM MO pe3yrbTaTaM onpedeneHns rmgpocTaTU4eckon NPOYHOCTH.

3.10 BeTBb: JlMHNA NOCTOAHHOIO HAaKNOHa Ha rpadvike 3aBUCUMOCTH |g (HanpsxkeHns) oT Ig (BpemeHn),
npegcTaBnsowas oa1HaKoBbIA TUM paspyLUeHNs.

3.11 koadcbuLMeHT aKcTpanonaumm Bo BpemMeHu k,: KoadbduumeHT ana pacyera npeaenos sKe-
Tpanonsauuy gnuTensHOMW NPOYHOCTU BO BPEMEHM.

4 YcnoBus c6opa CTaTUCTUYECKUX AAHHbIX

4.1 YcnoBua ucnbIiTaHUin

3HauveHus1 paspyLlaroLero HanpskeHus B Tpybe onpeaensioT B cooTBeTcTBUN ¢ TOCT 24157. O6pasLbl
Tpy6 Ana npoBeAeHUs NCMbITaHWA 4OMKHBI BbITb M3rOTOBNEHBI U3 NPAMbBIX OTPE3KOB TPYO6.

CpeaHuWiA HApYXXHbBIA gMaMeTPp U MUHUMarbHYO TOMLWMHY CTEHKN TPYObI kKaxaoro obpasia onpeaensior
B cootBeTcTBUMN ¢ FOCT P UCO 3126.

B cnyyae pasHornacuin ucnbiTbiBatoT obpasubl TPyO ogHoro gnameTpa, BblbpaHHOro M3 AuanasoHa oT
25 0 63 MMm. O6pasLpbl AOMKHbI BbITb U3rOTOBMEHbI U3 OAHON MAPTUM MaTepuana u Ha O4HON 1 TOV XKe SKCTPY-
3NOHHOW NMHUK.

4.2 PacnpegeneHue ypoBHell BHYTPeHHEro AaBMeHUs U UHTePBanoB BpeMeHK

4.2.1 [Ons kaxaon BbibpaHHoW TemMnepaTypbl UCMbITaHWUA AOMKHO BbITb nony4eHo He meHee 30 pesyrnb-
TaToB, PaBHOMEPHO pacrnpeeneHHbIX Mo KpaHen Mepe no NATU MHTepBanaM ypoBHeN BHYTpeHHero gasne-
HUsA. B kaxkgom MHTepBarne YpoBHSA BHYTPEHHero AasneHust JomkeH BbiTb nonyveH oauH Unu 6onee ogHoro
pesynbrara.

YpOBHU BHYTPEHHEro AaBneHus BblBupatoT Tak, 4Tobbl He MeHee YeTblpex pesynbTaToB Gbino nonyye-
HO MpUW BpeMeHn 40 paspylleHnst obpasua cabiwe 7000 4 1 He MeHee 04HOro — MpY BPEMEHN 40 paspyLle-
Hus cBbilwe 9000 Y (cM. Takke 5.1.4). Mpu Hanu4um nepernba Ha rpadmke (cm. 3.9) AOMKHO GbITb cobpaHo

2
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CTaTUCTUYECKU AOCTATOUMHOE YMCNO pe3ynbTaToB UCTbITaHUIA Ana 06enx BeTBel rpacmka ans obecnevyeHus
HeobXoAMMO TOYHOCTU pacyeTa.

4.2.2 HabniogeHnsiMu 3a UCNbITAHUSIMU NPWU BCEX TeMnepaTypax B Te4eHune BpeMeHu A0 paspyLueHus
meHee 10 u cnegyeT npeHebpeyb.

4.2.3 TMpu ncnbitaHun npu Temnepatype <40 °C ¢ BpemeHeM Ao paspyweHus Ao 1000 4 paspylueHus-
MW gonyckaeTcs npeHeGperaTb NpY YCNOBUK, UTO YUCMO OCTanbHbIX HabnioaeHuii cootTBeTcTByeT 4.2.1.
B 3Tom cnyyae Bce TOUYKU Mo BbIOpaHHLIM BpeMeHU 1 TeMmnepaType A0SMKHbI 6biTb OTGpOLUEHBDI.

4.2.4 Ob6pasupbl, He UMelLIMe pa3pyLLUEeHUA Ha CaMOM HU3KOM YPOBHE BHYTPEHHEro AaBrieHnsi, MoryT
6bITb MCNOMb30BaHbI B kKayecTBe 06bEKTOB HabnogeHun B MHOrohakTOpHBIX perpeccuoHHbIX pacyeTax 1 ans
onpeaeneHus Hanuuus nepernba Npu ycrnosuu, YTo OHU He NPUBOAAT K OTpuULaTeNbHbIM pesynbTaTtaM UCTbl-
TaHusA. B NpoTMBHOM cnyyae ykasaHHble 06pasubl MOryT 6biTe OTOPOLLEHSI.

5 MeTopa akcTpanonsuuv

5.1 C60p n aHanu3 pe3ynbTaToB UCNbITAHUN

M pwnMedaHun e— Merog akCcTpanonsiuMm OCHOBaH Ha NIMHENHOWN perpeccun, NpaBuna pacyera KoTopow npuee-
AeHbl B npunoxenun A. [ins onpegenexHust Hanvmumsi Unv oTcyTcTBUA Nepernba AonxkHbl 6b1Tb NPOBEAEHbLI UCTIbITAHUS NMPY
oaHov unu bonee Temneparypax B TeUeHWe OHOro roga.

5.1.1 YcnoBus nony4yeHusi pe3ynbTaToB UCNbITAHUN

PesynbTaTbl UCMbITaHWUI AOMMKHBI ObITb MOSyYeHbl ¢ y4eToM TpeGoBaHuiA, NpuBeaeHHbIX B pasgene 4, a
Takke creayroLMX YCIOBUIA € UCMONb3oBaHNeM AByX unu 6onee temnepatyp us paga T4, T, ..., T,

a) Kaxgasi napa coceHUX TeMnepaTtyp AOMKHA OTNMYaTbea He MeHee YeM Ha 10 °C;

b) makcumanbHas Temnepatypa ucnbitaHus T; ... He 1I0/KHa NpeBbillaTh TemnepaTtypy pasmsryeHus
no Buka, onpegensiemyio no FOCT P 50825 nnn roCT 15088, MUHYC 3Ha4yeHue Temnepatypbl 15 °C ana
amMopHbIX UKW NPeUMyLLIECTBEHHO aMopHBIX NONMMEPOB, UMK TeMNepaTypy NnNasneHusl, onpeaensemyto B
cooTBeTCTBMM ¢ TOCT 21553 MuHyc 3HaveHue Temnepatypsbl 15 °C Ansa KpucTannnyecknx unu nonykpuctan-
ANYECKUX NONNMEpPOB;

C) unCno pe3ynbTaToB UCMbITAHWIA U UX pacnpedeneHne No YPOBHAM BHYTPEHHEro AaBeHuUst Mpu Kax-
Aol TemnepaTtype A0KHO cooTBeTCTBOBaTb TpebosaHuam 4.2;

d) ans nony4YeHns onTumanbHOW OLEHKN HKHEro AoBEpUTENbLHOro Npeaena NnporHo3npyemMon rmapoc-
TaTU4EeCKON NPOYHOCTU G; p; ANANA3OH TeMnepaTyp UCNbITAHNA AOMKeH BbiTh BbiGpaH Tak, 4ToGbl OH BKIO-
Yyan B cebst TeMnepaTypy aKcnyaTaumn Uav guanasoH TeMneparyp akcniyatauum Tpyb;

€) pesynbTaThbl, NOMy4YeHHbIe NPU MUHUMANbHBIX TeMnepaTypax UCMbITaHWi, MOryT GbITb UCNONb30Ba-
Hbl 4NA pacyeTa NpovHOCTY Npu TemnepaTtype Ha 20 °C HWke MUHUMANbHON TeMnepaTypbl UCNLITAHNA NPK
YCIOBWUM OTCYTCTBUS Kaknx-nnbo N3MeHeHUn cCocTosIHMS MaTepuana.

ITioBble paspylleHuns BcneacTare NpUCyTCTBUA B MaTepuane NoCTOPOHHUX BKITIOYEHUA HE YYUTbIBAIOT.

5.1.2 OGHapyxeHue nepernbéa U noaTBepXaeHue A4OCTOBEPHOCTU pe3yNnbTaToB UCNLITAHUA U
MoZenu

Ons onpegenexust Hanuumsa nepernéa NPUMeEHsIIOT MeTOA, NPBEAEHHbIN B NpunoxeHun B.

Mpw Hanuunn nepernba npu NGO KOHKPETHON TeMnepaType pe3ynbTaThl UCTIbITaHUA NoApasAenaoT
Ha ABe rpynnbl: NpMHaanexallue K Nepsoi BETBU U NpuHagnexalime Ko BTOpor BeTBN rpaduka 3asBUCUMOCTH
norapudma HanpsikeHUa oT norapudma BpemMeHu.

PaccunTtbiBatoT MHOrohakTopHYH NMUHENHYI0 perpeccuio B COOTBETCTBUM C NPUIoXeHneMm A oTAENbHO
ANs KaXXOoW TemnepaTtypbl U Ans pesynbTaToB, OTHOCALMXCA K MepBOi U BTOPOM BeTBAM rpaduka.

Mpy ncnonb3oBaHUM O0AHOMC TEMNEPATYPHOro pexuMa NpoBoaaT aHanmMs oaHoMakToOpHON MMHERHON
perpeccun. B aTom criyvae koadppuLMeHT 3KCTpanonaLmmM Bo BpeMeHu k, (cM. 5.1.4) He NpuMeHsIoT.

MpumeyaHue—Ilpn aHanuae pe3ynsTaToB, CBA3AHHbLIX C NosiBNeHneM nepernba, crnegyet o6paruTe BHUMa-
HWe Ha NOSIBNEHNE paspyLweHNs BCNEACTBUE Aerpagaumm nonumepa. Atm peaynerarsl (06bIYHO PacronoxeHHble BOnvau
NUHWK, XapakTepun3ayiowei He3aBUCUMOCTb BPEMEHN Pa3pyLLEHNS OT HaMNpPsKEHMUs!, N BU3yaribHO y3HaBaeMble) He YUNTbI-
BalOT MpW pacqeTe BeTBEl paspyLueHnst.

5.1.3 BusyanbHoe noaTBepxaeHUe 4OCTOBEPHOCTU

Ona BusyanbHOro noATBepXAEHUsI JOCTOBEPHOCTU PesynbTaToB WUCMbITAHWA aHanusupyoT rpaduk
nony4eHHoW NMHeNHON perpeccun 6, ryg 1 ©; p; B KoopauHaTax Igo/gt.

5.1.4 TMpepenbl akcTpanonALUU BO BpeMeHHU t, U KoacdhdMLUeHT aKCTpanonaALum Bo BpeMeHu K,

Mpenenbl 3KCTPanonALMM Bo BDeMeHW ¢, ANs KOTOPLIX ACMYCKaeTCsA SKCTPanonsaums, onpeaenstoT cre-
aytowm o6pasom.
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PaccuntbiBaloT pasHocTb TeMnepatyp AT, °C, no coopmyne
AT=T;—T, (1
rae T, — TemnepaTtypa UCrbITaHus, Npu KOTOPOI UCTIONb3oBaHMe KoadduLmeHTa SKCTpanonAaLmn Bo Bpeme-
HW k, ponyctumo, T, <T; ..., °C;
T — Temnepartypa, ANs KOTOPOI paccHATLIBAOT Npeaen aKkcTpanonsauum 8o Bpemeru (T>Tg), °C;
T¢ max — MakcumanbsHas TeMneparypa ucneitaHus, °C;
Tg — Temnepatypa aKcnyataumum Tpy6el, °C.

KoadduumeHT akcTpanonaumm Bo BpeMeHu Kk, Kak cbyHKLUIO oT AT npuHUMaloT rno Tabnuue 1.
Mpeaen akcTpanonaAumM Bo BpemMeHu [, 4, paccunThLIBaioT Mo dopmyne

ty = kg tax- 2)

MakcumanbHoe BpeMs ucnbITaHus f,,, B Yacax onpeaensor Kak cpeaHee norapudmuyeckoe sHaveHne

13 MATU CaMblX NPOAOITKMTENBHBLIX BpEMEH A0 pa3pyLueHuid 0bpasua, He 06s13aTenbLHO NpuHaanexallmMx oqu-
HaKOBOMY YPOBHIO HanpsbkeHUs, HO MOSTydYeHHbIX Npu ogHON Temnepartype. PesynbTtathl ucnbitaHui obpas-
LIOB, He paspyLumBLUnxca no uctedeHnn 4000 4, MoryT BbITb BKIIOYEHBI B pacyeT MHOroakTOpHON NIMHEAHON

perpeccuu, ecnm oHU He yxyawatoT obLuii pesynbTaT pacyeToB.
MpyMepbl NpUMeHeHUs 3KCTPAMNoNALMN BO BpeMeHU NpeAcTaBrieHbl Ha pucyHkax 1—3.

lgo & lgo A

\hh\
\ \~~\\ ~ -
< ~

kg \ kg
tmax kotmax 19t tnax  Kelmax 19t
Pucynok 1 — lpegenbl aKkcTpanonsiuum BO BpemMeHu PucyHok 2 — lNMpegensl 3kcTpanonsiuum BO BpemeHn
Mnpu OTCYTCTBMM Nepernbda npy MakcumarnbHol Temnepa- NPy HaNUuUMK Nepernéa ToNbKO NPN MaKCUManNbHOMN TEM-
Type UCMbITaHWs nepartype ncnbiTaHus

lgo A

\ k62
kgq PucyHok 3 — lMNpegensl 3kcTpanonaunun
»BO BPEMEHN NPy Hann4nm nepern6os Npun

t

max

fmaxz 18t paannumbix TeMnepaTypax ncnsiTaHus

Ha pucyHke 1 nokasaH npumMep npu oTcyTCTBUK Neperuba npu makcumansHoW TeMnepaTtype UcnbiTa-
HUA.

Ha pucyHke 2 nokasaH npumep, korga neperu6 6bin oBHapyXXeH nNpu MakcuManbHoW Temnepartype
ncnblTaHuA.

Ha pucyHke 3 nokasaH npumep, korga nepernb 6611 0bHapyxeH Npu pasnuyHbIX TeMnepaTtypax ucnbita-
HUA.

3HaueHua koaduLImeHTa aKkcTpanonsaLuum Bo BpemeHn k, npueeaeHsl 8 5.2 1 5.3.

5.2 KoaddpuuueHTbl IKCTpanonsALMmM Bo BpeMeHU Ans nonumoneduHoB (KpuctTaniuvyeckux unu
nNonyKpUcTannuyeckux nonuMepoB)

KoaddurumeHTb SKCTpanonsiLmmn Bo BpeMeHu K, Ans nonuoneduHos npuseaeHsl B Tabnuue 1.

Mpepaenbl 3kCTpanonALUM BO BpEMEHU pe3ynbTaToB paspylueHus o6pasuos nonvoneduHoB yctaHas-
NUBAIOT C Y4ETOM 3KCMEPUMEHTaNbLHO onpeAeneHHoro cpoka ux cnyx6el Npu MakcumanbHoOU TemnepaType
UCNbITaHWUA U YpaBHEHUA TeMnepaTypHOWU 3aBUCUMOCTU AppeHnyca Npu KaxyLwenca aHeprumn akTusauum BTo-
poii BeTBU rpaduka Ana ctabunmsnpoBaHHbIX nonvoneduHos, pasHoin 110 khx/Moneb.

4
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Tabnwuuya 1— KoadduumeHTsl KkcTpanonsumm k., Ans nonuoneuHos

PasHocTb TemnepaTyp AT, °C KoathpuuUmMeHT aKCTpanonaummu Bo BpemMeHu K,
>10<15 2,5
215<20 4
220<25 6
>25<30 12
>30<35 18
235 <40 30
>40 <50 50
>50 100

5.3 KoadrpuuuneHTbl akcTpanonsauum BoO BpeMeHU A4nNsi CTeKNoobpasHbiX aMopdHbIX
nonuMepoB Ha OCHOBe BUHUNXMopuAa

KoatbuLimeHTLI 9KCTPanonsaLmMm Bo BpemeHu k, npusepe- Tabnuua 2 — KoahdhmumeHTbl SKCTpanonsiLmm

Hbl B Tabnuue 2. k_ Ansi nonMMepoB Ha OCHOBE BUHUNXNopuaa
Mpepenbl 3KkCTpanonsALmMM BO BpeMeHU pesynbTaToB pas-

pyleHuns ob6pasLoB cTeknoobpasHbIX 1 aMopdHbLIX MOMMEPOB PasHocTtb Temneparyp Koachdmumenr

Ha OCHOBE BUHUNXIopuAa yCTaHaBNMBaOT C YYETOM 3KCNepu- AT, °C aKkcTpanonsiumm K,

MeHTanbLHO onpeaenieHHoro cpoka nx Cryobbl NpyU MakcUMans-
HOW TemnepaType UCMbITaHWUA, KoTopasi goskHa 6biTb Ha 15 °C 25<10 2,5
HWXe TeMnepaTypbl pasmsardyeHus no Buka, u ypasHeHust Temne- >10<15 5
paTypHO 3aBMCUMOCTN AppeHuyca Mpu Kaxyluehcs aHeprim
aKkTMBauMu BTOPOW BETBW rpadumka Ansi MONMMepoB Ha OCHOBE 215<20 10
BUHUNXopuaa, pasHon 178 kx/Monb. >20<25 25
Ons MoanduumMpoBaHHbIX NonMBUHUNXIopuaHbix (MBX)
mMaTepuanos ko3 ULMEHTBI SKCTPaNosLMM BO BPEMEHU, NpUBe- 225 <30 50
AeHHble B Tabnuue 2, Ucnosb3yroT B cryyae, ecrniv 6a3oBbIM Nonu- >30 100
mMepoM mMogudmumposanHoro MNBX siBnseTca BUHUNXIOpUA.

5.4 KoadbULMeHTbI aKCTpanonsAummn Bo BpeMeHu k, Ansi NONUMepos, He yKazaHHLIX B 5.2 u 5.3

KoadhchmumeHTbl 3KCTpanonsLum Bo BpeMeHu k,, npuseaeHHble B Tabnuue 1, MOryT CUMTaThCcsl MUHK-
MalnbHbIMW 3HAYEHUAMM 4118 MONIMMEPOB, He yKasaHHbIX B HAacTosILeM cTaHaapTe.

Ecnn akcnepumeHTansHO AokasaHo, 4TO ANsl KOHKPEeTHOro nonumepa ob6ocHoBaHbl 6onee Bbicokue
k03 DULIMEHTEI IKCTPaNonsALUI, To 3TU KoadduuneHTsl MoryT 6biTb UCMOMb30BaHbLlI BMeCTO KoadduumneH-
TOB, NpUBEAEHHbIX B Tabnuue 1.

6 Mpumep pacyeTa KPUBLIX perpeccumn Ans NonykpucTannM4yeckoro nonumepa,
noaTBepXAeHUe 4OCTOBEPHOCTU NPOrpaMmMHOro obecrneyeHus

Mpumep pacyeTa KpuBbIX perpeccun npu Temnepatypax 20 °C, 40 °C 1 60 °C n npumep obHapyxeHus
nepernba metodamu no pasgeny 5 npyueedeHsl B npunoxexHun C.

PesynbTaThbl UCNbITaHWA, NpeacTaBneHHble B C.1 npunoxexuns C, npusedeHbl 4NA NPOBEPKA KOMMNbLO-
TEPHOW nporpaMmsl (cM. npunoxeHune [). Ecnv ncnonb3osaHa KOMMbOTEPHANA Nporpamma, oTnnyaroLascs
OT yKasaHHOW B npunoxeHun [, TO pesynbTaThl BbIMUCIIEHUS MO 3TOW Nporpamme OOMXKHbl coBnagaTth ¢
pesynbTaTtamu, Nony4eHHbIMA B COOTBETCTBUM C NpunoxeHneMm C, ¢ TOMHOCTbIO A0 TPETbero AeCsTUYHOro
3HakKa.

7 MpoTokon ncnbiTaHUM

7.1 TpoToKoN UCTbITaHWA OOMKEH BKIoYaTh B cebs:

a) cchlflKy Ha HACTOSILLMIA cCTaHAapT,;

b) nonnyto ngeHTudukaunio obpasLos Tpyb, B TOM YMCne HaMMeHOBaHWe Npou3BoanTeNst Tpyo, Bua
nonMMepHoro MaTepuana, kog MapKUpPOBKKX, UCTOYHKK NOCTYNNeHNs o6pasLoB Tpyo;
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C) pasMepbl UCMbITYyeMblx 06pasLoB Tpy6;

d) cpeay MCMbITaHWA CHapY>Xn 1 BHYTPX TpyObl, UCNOMb3yeMyto ANs co3gaHuns AaBneHns B obpasue
Tpy6bI;

e) Tabnuuy HabnoaeHn, BKNOYaKOLWLYHO B cebs AN kaxaoro HabnogeHns TeMnepaTtypy UcnbITaHus, B
rpagycax Llenscus, aasneHue 1 HanpshkeHne, B Meranackansx, BpeMs 4o paspyLlleHusi, B yacax, pesynotat
BW3YyarbHOW OLEHKN TUMa paspyLlleHuns (MacTUYEecKUi, XpynKkui Unv HemsBeCcTHbIN), AaTy NpoBeAeHUs UCTIbI-
TaHWsa 1 Ap. pesynbTaTel HAabNAEHUA, KOTOPbIE MOTYT BbITb 3HAYUMbBIMU;

f) uncno oT6bpoLLEeHHBIX Pe3ynbTaToB NUCMbITAHWA, NoMy4eHHbIX B TedyeHue 1 000 4 npu cooTBeTCTBYIO-
LLMX TemnepaTtypax 1 BpemeHu 40 paspyLlleHus Ansa AaHHOro TUna paspyLueHns;

g) Moaenb, UCnonb3yemyto AN OUEHKN 6, s W o) py ;

h) paccunTaHHble KoadhduumeHTsl ¢; (CM. NpunoxeHue A) 1 UX cTaHAAPTHBLIE OTKIOHEHWS S; ANA Kax-
0o BeTBU rpaduka oTAENbHO;

i) rpadmyeckoe UsobpakeHne PesynbTaToB UCTbITAHWA, MAHWIA MUHEAHBIX PErpeccuit 6, rys U Gy py ;

j) cBeaeHWs o nporpamMme, UCMOMbL3YEMON AN pac4eToB;

k) ntobele dakTopbl, He yCTaHOBMEHHble B HACTOsILLEM cTaHAapTe, KOTOpble MOryT MOBANATb Ha
pesynbTarhbl.
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MpunoxeHne A
(o6s3aTenbHoe)

MeToabl c6opa U aHanu3a pe3ynbTaToB

A1 O6wan mopgenb
0O6wan Moaernb C YeTbipbMS NapaMeTpamu, UCNoNb3yemasn B HACTOSILLEM CTaHAapTe Ans pac4eToB, ONUCLIBAETCs
ypaBHEeHUeM
lgt=cy+c,/T+czlgo+c,(lgo)T +e, (A.1)
roe { — BpeMs A0 pa3pylieHusi o6pasua, u;
T — Temnepatypa, Ans KOTOPOW paccHYUTLIBAIOT Npegen 3kcTpanonsaunm Bo Bpemenn, K (°C + 273,15);
6 — KOnbLeBOe HanpsikeHue B o6pasue Tpy6el, MMa;
€4, €9, C3, C4 — KO3(AMUUMEHTLI, PACCUMTHIBAEMbIE MO PE3yNbTaTam UCNbITAHWIA;

e — ownbka nepemeHHoOl, MMetowas pacnpegenenune flannaca-laycca ¢ HyneBbIM cpeaHUM 3HAYEHUEM U
NOCTOSIHHON Ancnepcuen (OWMnBKN CUNTAIOTCH HE3aBUCUMBIMW).
Mogenb ¢ 4eTbipbMs NapameTpamm AorxHa 6biTb NpeobpasoBaHa B mogenb C Tpemsi napameTpamu, ecnu ypo-
BEHb BepOATHOCTH koaddhmumenTa ¢, npesbiaeT 0,05. B atom cnyuae ¢; = 0, a ypasHeHue (A.1) npuHumaet sua

lgt=cy+c,/T+cy(Igo)iT +e. (A.2)

Mogenb ¢ AByMsl NapameTpamu BbibupaloT, ecnu Bce pe3ynbTaTskl UCNbITaHNIA NONYYeHbl NPY OAHOW TeMnepaTtype.
Igt=cy+czlgcte. (A.3)

PacueTbl ans mogenu ¢ YeTbipbMsi MApaMeTpaMu NpuBeAeHbl HUXe. PacueTtsl gns gpyrux mogenemn mMoryT 6biTb
nonyYeHbl NYTEM UCKNIOHYEHNST COOTBETCTBYIOLLMX BETNIUUMH.

Mpu npoeeaeHnn pacyeToB MaTpuL, Bce apupMeTUIECKNE BbIMUCTIEHUS AOTKHbI ObiTh BLINOMHEHbI C ABONHOW TOY-
HOCTbIO (A0 14 3Havawwmx uudp). Mpeobpa3oBaHne maTpul NPOBOAST, MPUMEHSIA Knaccuyeckuin noaxoa aycca-xop-
gawua [1].

MpumeHsIloT cneayowmue MaTpuYHble 3anucu:

11T Igoy(lgo)/ Ty gty e
X=|: : : : y=| : :
1 1/TN IgGN(IgGN)/TN IgtN ey
roe N — obulee 4ncno HabnwaeHWN.

Mpu ¢ = (¢4, Cy, Cys c4)T, roe T siBNsieTCA ONepaTopoM NepecTaHOBKW, MOAeNb, ONucsiBaeMas ypasHeHuem (A.1),

MOXeT ObITb 3anvcaHa B criegyrolleM BUae:

y=Xc+e.
OLeHKy 0CTaTO4HON AMCnepcun s2 NpoBOAAT No dopmyre
s2 = (y=X)T(y - X0)(N - q), (A4)
rge g — 4ucno napameTpoB B MOZENMN.
PacueT napameTpa ¢ NpoBoaAT MeTOA0M HauMeHbLIMX KBaapaToB No dopmyne
¢ =(X™X)"'XTy. (A.5)
3HaveHne NPOrHo3npPyeMoro HanpsiXxeHWsl MO OTHOLLEHWIO K NONy4YeHHOMY BPeMeHW 40 pa3pylieHus ¢ u Temnepary-
pe T onpegensitoT no opmyne
Ig 6=(Igt—c;—cy/T(cg +¢,/T). (A.6)
Ana pacyeTa HUKHErO AOBEPMTENLHOIO Npeaena NPorHo3MpyemMon rmapoCcTaTMHECKO NPOYHOCTH G; oy, COOTBET-
CTBYIOLLLErO BPEMeHU J0 paspylwenus t n Temnepatype T, NnpoBogaT npeobpasoBaHne, MCNONb3ys COOTHOWEHUE
Ig t=cq+ /T +cilg o+ cylg ol T—t§ [1 + x (XTX)1 xT]12, (A7)

rae tg; — t-anavenue kputepus CTbioaeHTa, COOTBETCTBYIOLLEE YPOBHIO BEPOATHOCTH 0,975 n uncny cTeneHei ceobogbl

x — BekTop [1, 1/T, |g o, (Ig o)/T].
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Pe3yﬂbTaTOM I'Ip606pa3OBaHVIF| ABNASTCH ypaBHEHNE

B - Bz _4ovy

Ig o5 = %

rA8 o = (Cg + G,/ T)2 — t5:5%(Kyg + 2K/ T + Ky T2);
B=2(c, + )/ T—Igt)(cy + cuf T) — 282 [Kaq + (Kyq + Kool T+ Kol T2;
Y= (Cq + O T—IgH2 — 13,52(Ky 4 + 2K/ T +Kpol T2 + 1);
Kj; — anemeHT matpuuibi X7y,
3HaueHne HKHEro JOBEPUTENBHOrO Npejerna NnporHo3upyemon rmapocTatniyeckon NPOYHOCTU G 5 MOXET bbiTb
paccuuTaHo no dopmyne
o p =10 exp (Ig 5,0 )- (A.8)
A.2 YnpolweHHble moaenu

B kauecTBe ynpouieHHbIX Moaener MoryT 6biTb UCMoNb3oBaHel Mogenu ¢ TpeMst napameTpamu (c; = 0) n asyms
napameTpamu {(c, = 0, ¢, = 0).
Mogenb ¢ Tpemsi napaMeTpaMmu UMeeT BUA:
lgo=(gt-cy—c,/T)TIc, c y41eTOM NApameTpos:
o = (0 T2 —t5:5%K, /T2
B=2(cy + CyfT—1g t) ¢, T — 2&5%(Kyy/ T + Kyl T2);
¥ =(Cq + C T—1g t)2 — 1382 (Kyq + 2K,/ T+ K,ypl T2 + 1);
tgt cootBeTcTBYeT N — 3 cTeneHsm ceoboab!.
Mogenb ¢ AByMs napameTpamu nMeeT Bug;
Ig 6 =(lg {— ¢,)/c5 C yueTOM NapameTpos:
o = 052 - t%Kay;
B=2(c; —Ig 1) c5 — 2t%5%Ksy;
- 2 .
v={c,—1lg ty? —tStSZ(Kn +1);

tgt cooteetcTBYeT N — 2 cTeneHam ceobopbl.

A.3 Pacuer o ryg W G, p; € yHeTOM nepernba

B cooTBeTCTBUM C NpunoxeHnem B mexaHm3mbl ABYX TUMOB pa3pyLUEHUI MOTyT AeNCTBOBaTb KaXAbI B CBOEM
AvanasoHe TeMnepaTtyp U BpemeHun 4o paspywenus. [1sa Habopa pe3ynbTaToB UCTNbITAHUWA, COOTBETCTBYIOWMUX KXKAOMY
TMNY paspyLleHus], AOMKHb! OblTb NPeaCTaBUTENbHBIMU HE3AaBUCMMO OT Mogenu. [ina npoBeaeHns pacHetos 3KCnepu-
MeHTanbHbIe AaHHbIe AeNAT HA ABE IPYNNbl, B KAKAO0W M3 KOTOPbIX AENCTBYIOLMM CHUMTAIOT OAWH U3 TUNOB Pa3pyLweHus!.

3HaueHun o; ryg W G p; B KAXAON rpynne MoryT BbiTb paccumTaHbl No o6wen MeToanke, NPUBEAEHHON B HACTOA-
WeM NPUIIOKEHNUU, NMPU YCNOBUN [OCTAaTOMHOCTU NPUBEAEHHBIX AaHHbLIX U UX YAOBNETBOPUTENBHOTO pacnpegeneHuns B
TemnepaTypHoM guanasoHe (cm. 4.2 n 5.1.1).

Ons obHapyxeHus nepermba npu Kaxaon TemnepaType NPUMEHSIIOT MeToA, NPUBEAEHHbIV B Npunoxenuu B, B
COOTBETCTBUM C KOTOPLIM PE3ynbTaThl UCMLITAHWIA Pa3aensioT Ha ABe rPyNibI U OLEHNBAIOT COOTBETCTBME NPUMEHEHHON
MOZENM Nony4YeHHbIM pedynbTtatam no oblen meToauke, NPUBEAEHHON B HACTOAWEM NPUNOXEHWUN.

A.4 OueHka cooTBETCTBUA

Ilns oueHKn COOTBETCTBUS NPUHATON MOAENWN 3KCNEPUMEHTAIbHbLIM JAHHBIM NPUMEHSIIOT CreayIoWmMn CTaTuCTH-
YECKUIM KpuTepun F:
F =551 =SSe) /(v ~Ve) (A.9)
SS,/ve

rae SS, — cymma KBafipaToB PasHOCTU MeXAY KaKAbIM OTAENbHbIM SKCTIEPUMEHTAbHBIM PE3yNbTaToOM N UX COOTBET-
CTBYIOLMM CPEAHUM 3HAYeHWeM ANA NOBTOPSIOWMXCS SKCMEPUMEHTaNbHbIX YCOBUMA, MPU KOTOPLIX Gbinu
nosiyyeHbl peaynbTaTel (METOA pacyeTa He 3aBUCUT OT NMPUMEHEHHOW Moaenm);

SS;, — cymma kBaapaToB pasHOCTU MEXAY KaXAbIM OTAENbHLIM SKCNEPUMEHTANbHbBIM PE3YNbLTATOM U 3HAYEHNEM,
MPOrHO3MPYEMbIM C MOMOLLBIO UCNONB30OBAHHON MOAENMN ANsl 3KCNEPUMEHTaNbHbIX YCNOBUX, NPU KOTOPbLIX
nony4yeHbl pe3ynesTaTsl;

Vv, — UKCno cTeneHen ceo6oabl Ana SS, (YMCI0 Pe3ynbTaToB UCMLITAHUI MUHYC YMCTIO Pa3nnYHbIX SKCNepUMeH-
TarnbHbIX YCIOBUN);

Vi — 4Mcno cTeneHeli cBo6oabl ANA SSy (4MCO PesynbTaTtoB UCTLITAHWI MUHYC YMCIIO NapaMeTpoB B UCNONB30-
BaHHOW Mozenum).
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Ecnu cornacHo runoTese Ucnonb3oBaHHas MOAenb COOTBETCTBUS SIBNAETCS KOPPEKTHON, TO CTaTUCTUHECKUIA KpU-
Tepuii F nogunHseTcsa F-pacnpeaengHnio cv,, —v, CTeneHamMm CBo60ab! ANs YNCIMTENA 1 v, CTeneHbio cB060AbI 415 3Ha-
MeHarens.

Ucnonb3ya F-pacnpegeneHne, MOXHO onpeaenvTb BEPOSTHOCTb TOMO, YTO 3HAYEHUE CTaTUCTUYECKOTO KpuTe-
pusi F 6yaeT npeBblwaTh 3Ha4eHne, paccuntaHHoe no popmyne (A.9). [laHHyio BEpOSTHOCTb CPaBHUBAIOT CO 3HAYNMbIM
npegenom 0,05. Ecnu ykasaHHbIl Npegen NpeBbIWeH, TO NMNoTe3y O TOM, YTO MOAENb SIBMSIETCS KOPPEKTHON, NPUHUMa-
10T. Ecnn npepen He npeBbileH, TMnoTe3y OTKNOHSIOT.

n punMeyYyaHne— anIBe,El,eHHyIO OLUEHKY I'IpVIHFlTOﬁ MoAenu NpUHNMaloT Kak ykasaHue Ha 1O, YTO COOTBETCTBUE
Moaenu nMeeT MecTo.

MprBeaeHHbIN HUXE NPUMEp pacyeTa KpUTEpUsi COOTBETCTBUS Pe3ynbTaToB UCTbITaHWI Npu Temnepartype 20 °C,
npveedeHHbix B Tabnuue C.1, npegnonaraeT ucrnonbL30BaHMe MOLENN C ABYMS NapameTpamu:

28S,=2,37778;v,=31-15=16.

SS,,=5,98424; v, =31-2=29.

3HaveHue kputepus F (13; 16) pasHo 1,86675.

BepoaTHOCTL TOro, 4TO F-pacnpeferneHne ¢ KOHKPETHbIM YUCIOM cTeneHer cBo6oab! NPeBLIWAET YKa3aHHOe 3Ha-
YeHve, paBHa:

Pr[F(13; 16) > 1,86675] = 0,1183.

Mpu sHaunmom npeaene, yctaHoBNeHHoOM Ha ypoeHe 0,05, mogens NPYHUMALOT, Tak Kak BepOsSITHOCTb NPeBbILLaeT
YCTaHOBITEHHbIN YPOBEHb.
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MpunoxeHne B
(obsazaTenbHoe)

MeTop aBTOMaTU4ecKoro o6HapyxeHus nepern6a

B.1 CywHocTb MeTOoaa

MeToa, NpVBeAEHHLIM B HACTOAWEM MPUINOXEHUW, MO3BONsieT obGHapyxuBaTb Mobol nepernb nocpeacTBom
BbIYMCMEHUI, BbINONMHEHHbIX AMs KAX40N OTAENBbHON TemMmnepaTypbl UCMbITaHUS.

MpepnonaraeTcsi, YTO A5 KOHKPETHON TEMMNEePaTypbl U TUNa paspyLlleHns Mexay norapudmom Ig rmgpocrarmnyec-
KOro HanpspKeHUsl, KOTOPOMY NOABEPrHYT obpasel Tpy6bl, U norapucdmom Ig Bpemermn go paspylleHnst o6pasuor Tpybel
cylwecTByeT MMHENHas 3aBUCUMOCTb U U3MEPEHNs1 BPEMEHN A0 paspyLueHusl NoABepKeHbl CryYanHoW NOrpeLHocTy.
Mpn 3TOM TMN pa3pyleHnst 3aBUCUT OT 3HAYEHWS TMOPOCTAaTUYECKOro HaNPsKeHUs: paspywerHre tTuna B — npu Hanps-
KEHUSIX HUXE 3HaYeHns nepernba, Tmna A — npu HanpsKeHWAX Bbile 3TOr0 3HAYEHUS.

B.2 Mpouenypa o6HapyxeHus nepernéa

Mogenb, oTpaxatowas CywHOCTb METOAa U NPUHMMAI0LLLAs BO BHUMAHWE TUMbl pa3pyLleHus, UMeeT BUZ

lgt=cytezlgoteyteglgote,

NPV 3TOM NMPUHUMAIOT, YTO Cqq + Cqp = C34 + €35 = 0 (ANA YyCTPAHEHNS CUHTYNAPHOCTU — HENPEACKa3yeMoro N3MeHeHUs
moaenu),
roe e — ownbka nepemMeHHOMN.

MpumedaHue—Ownbkn, NPeanonoXNTENBHO, AOMKHbI ObiTh HE3ABUCUMbBI U HOPMAITLHO pacrnpegeneHsl ¢
HYMNeBbIM CPEQHNM 3HAYEHNEM M MOCTOSAHHOW ANCNEPCUEN.

B npvBeaeHHol Bbile MOAENU NapaMeTpbl Cq; U Cg; OTPAKAIOT BAMSHWE Ka4eCTBEHHOM NepeMeHHOoN «Tun paspy-
WeHWs»: aNns paspywenun tuna A/ =1, ansa paspywenun tuna B i = 2.

MpvBegeHHOe HMKe COOTHOWEHNE A0MKHO rapaHTUPOBaTh, YTO Nepernd otTaenseT gea gnanasoHa HanpsxXeHus,
COOTBETCTBYIOLLME ABYM TUNAM PaspyLeHns, Npn 3TOM Bpems A0 PaspyeHns He 3aBUCUT OT TUNa paspyLueHns

¢qitC3lg o, =0,
rae o), — HanpsbkeHne, COOTBETCTBYIOWee neperndy.

C y4eTOM 4@aHHOIO COOTHOLWIEHWMS!, B KOTOPOM NapameTp C,; MOXET GbITb UCKIIOHEH, MOAETb NPMHUMAET BUA

lgt=cq+czlgo+cy(lgo—Ig o) +enpucy, +c;,=0.

Ilnsi npakTMyeckoi NPOBEPKU COOTBETCTBUS BbIOGPaHHON MOLENM MOMYyYEHHbIM pe3ynbTartam aHanu3npyoT Hanps-
XEHUE o) NO SKCMNEPUMEHTANbHOMY AMANasoHy 3HAYEHUI HAMPSHKEHNS U BbIYMCIIAIOT OCTATOUHYIO OMCNIEPCUIO s,% ans
KaXKA0l COOTBETCTBYIOLLEN NMMHENHON 3aBUCMMOCTU. MMHMManbHOE 3Ha4YeHne OCTaToOuHOW Ancnepcun s,% yKasbiBaeT Ha
nywee COOTBETCTBME U, CNEA0BaTeNbHO, AaeT ONTUMAIbHOE 3HAYEHNE HaNPSLKEHUS G

[lns cpaBHEHUs ocTaTovHOM gucnepcum s,%, COOTBETCTBYIOLEN MOAENM ¢ nepernbom, ¢ OCTaTouHON Aucnepcnen
s2, cooTBeTCTBYIOWEH Mopeny 6e3 nepernba, onpeaensioT cTaTUCTUHECKUii kputepun Guwepa F

— 242
Fr_ o N_g = S%h5k.

Cratnctmueckunn kputepuii duwepa F cornacHo mnotese o mogenu 6e3 nepernba umeer F-pacnpegeneHune co
creneHsimu cBoboabl N— 2 anst umcnntensi u cteneHsimm ceoboabl N—4 ana sHamenatens, rae N — umcro namepeHumn.

'noTte3a o Tom, 4To Nepernb oTCyTCTBYET, NPUHSITA C YPOBHEM BEPOSATHOCTU 5 %, eCnn BepOSITHOCTb, CBS3AHHAA C
pacyeTHbIM 3HauYeHneM F, 6onee 3HauUMmoro ypoBHsi, paBHoro 0,05. B npoTMBHOM cny4ae runotesa OTKIIOHSIeTCs, @ Npu-
cyTcTBME nepemba cunTaloT NPUHSTHIM.

10
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MpunoxeHune C
(cnpaBo4HoOe)

MpumeHeHne COM K pesynbTaTam onpeaerneHus ANUTeNbHON NPOYHOCTHU

C.1 Pe3ynbTaTbl MCNbITaHWWN

PesynbTathl ucnbiTaHMin 06pa3uoB Tpyo 13 NonykpyucTannmyeckoro nonumepa npv Temneparypax 20 °C, 40 °C n
60 °C npuBegeHbl B Tabnmyax C.1—C.3.

Tab6nwnuya C.1— PesynbTaTthl ucneiTaHui npm temnepatype 20 °C

Temnepatypa, °C Hanpspkenue, MlMNa Bpems, 4 Temnepartypa, °C Hanpspkenue, MlMa Bpems, 4
20 16,0 11 20 13,7 536
20 15,0 58 20 13,6 680
20 15,0 44 20 13,5 411
20 14,9 21 20 13,5 412
20 14,5 25 20 13,5 3368
20 14,5 24 20 13,5 865
20 14,3 46 20 13,5 946
20 14,1 11 20 13,5 4524
20 14,0 201 20 13,4 122
20 14,0 260 20 13,4 5137
20 14,0 201 20 13,3 1112
20 13,9 13 20 13,3 2108
20 13,7 392 20 13,2 1651
20 13,7 440 20 13,2 1760
20 13,7 512 20 12,8 837
20 13,7 464

Tabnwuya C.2— PesynbTatel ucnelTaHuni npy temnepartype 40 °C

Temnepatypa, °C HanpspkeHue, MMNa Bpems, 4 Temnepatypa, °C HanpspkeHue, MlMNa Bpems, 4
40 11,1 10 40 10,0 2076
40 11,2 11 40 10,0 1698
40 11,5 20 40 9,5 1238
40 11,5 32 40 9,5 1790
40 11, 35 40 9,5 2165
40 11,5 83 40 9,5 7823
40 11,2 240 40 9,0 4128
40 11,2 282 40 9,0 4448
40 11,0 1912 40 8,5 7357
40 11,0 1856 40 8,5 5448
40 11,0 1688 40 8,0 7233
40 11,0 1114 40 8,0 5959
40 10,8 54 40 8,0 12081
40 10,5 5686 40 75 16920
40 10,5 921 40 7,5 12888
40 10,5 1145 40 7,5 10578
40 10,5 2445 40 6,5 12912
40 10,0 5448 40 6,0 11606
40 10,0 3488
40 10,0 1488

11
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Tab6nwuuya C.3 — Pesynbtartsl ucnbiTaHui npy Temnepatype 60 °C

TemnepaTtypa, °C Hanpsikenue, MMNa Bpewms, 4 TemnepaTtypa, °C Hanpsokenue, MMNa Bpewms, 4
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 55 339
60 9,0 288 60 55 2146
60 8,9 191 60 55 2048
60 8,5 331 60 55 2856
60 8,5 296 60 50 1997
60 8,5 249 60 50 1647
60 8,5 321 60 50 1527
60 8,5 344 60 50 2305
60 8,5 423 60 50 2866
60 8,5 686 60 4,0 6345
60 8,5 513 60 3,5 15911
60 8,5 585 60 34 6841
60 8,5 719 60 34 8232
60 7.5 423 60 2,9 15090
60 7.5 590
60 7.5 439
60 7.5 519

C.2 ABTomaTnueckoe ob6HapyxeHwe nepern6a

Ina aeromaTnyeckoro o6HapyxeHusi nepernba B kKa4eCTBE NPUMEPA UCTMONb30BaHbl pe3yrnbTaTbl UCMbITAHUIA NPU
TemnepaTtype 40 °C, npusegeHHble B Tabnuue C.2.

Mpegnonaraetcs, 4To nepernb oTcyTcTBYET U pe3ynbTaThl MCNbITAHWIA ONUCLIBAIOTCH NPSIMON NMHUEN, NPOXO/si-
wen vyepes ece Tovkn. Pesynbtupylowas aucnepcust pasHa 0,4091 ¢ 36 cteneHsimm ceobopbl.

3aTeM npegnonaratoT, 4YTO Nepermb UMeeT MECTO, U OMpeaensioT ero NornoxeHwe, aHanuaupys 50 3HavyeHui
HanpsHkeHUsl, paBHOMEPHO pacnpeaeneHHbIX B 3KCNepuMeHTansHoOM gnanasoHe norapudma HanpsbkeHusl. 3HaueHue,
COOTBETCTBYIOWEE HAUMEHBbLEN PE3yNbTUPYIOLWEN AUCNEPCUM COOTBETCTBUA (NPUHATAN MOAENb UCMONb3YET ABE MNpsi-
Mbl€ NMUHUK), faeT ToYKy nepernba c HanpsxeHunem 10,6 MIMNa n Bpemenem 1927 4. B aTom cnyvae pesynsTupylowiasi auc-
nepcun paeHa 0,227 ¢ 34 cteneHamu ceoGoabl.

Cratuctnyeckni kputepun duwepa F, ncnonbayemolii Ansi NPoBepkn Hannyms nepernba, pasex 0,4091/0,227 =
= 1802. BepoaTHOCTb, 4YTO CTaTUCTUYECKUI KpuTepui duwepa ¢ 36 n 34 ctenenammn ceoboael NnpeebiwaeT 1,802, paBHa
0,0438. Tak kak 0,0438 < 0,05, TO NPUHUMAIOT pelueHne o Hanuuun nepernéa.

Knaccudumkaums Tunoe paspywenus npuesegeHa B Tabnuue C.4.

Tab6nwuuya C.4 — Knaccudmkauma TMnoB paspyLueHust

Temnepatypa, | Hanpsixenue, Tun Temnepartypa, | HanpsikeHue, Tun
°C MMa Bpems, 4 paspyLueHust °C MMa Bpews, 4 paspyLueHus
40 11,1 10 A 40 11,5 35 A
40 11,2 11 A 40 10,8 54 A
40 11,5 20 A 40 11,5 83 A
40 11,5 32 A 40 11,2 240 A

12
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Temnepatypa, | HanpspkeHue, Tun TemnepaTtypa, | HanpsikeHue, Tun
°C MMa Bpewms, 4 paspyLleHusi °C MMa Bpems, 4 paspyLLeHusi
40 11,2 282 A 40 9,5 1790 B
40 11,0 1688 A 40 9,5 2165 B
40 11,0 1114 A 40 9,5 7823 B
40 11,0 1912 A 40 9,5 4128 B
40 11,0 1856 A 40 9,0 4448 B
40 10,5 921 B 40 8,5 7357 B
40 10,0 1488 B 40 8,5 5448 B
40 10,0 1698 B 40 8,0 7233 B
40 9,5 1238 B 40 8,0 5959 B
40 10,5 1145 B 40 8,0 12081 B
40 10,5 5686 B 40 7.5 16920 B
40 10,5 2445 B 40 7.5 12888 B
40 10,0 5448 B 40 7.5 10578 B
40 10,0 3488 B 40 6,5 12912 B
40 10,0 2076 B 40 6,0 11606 B

MpwuMedaHwn e — puBeaeHHbI NPUMepP aBTOMAaTUHECKOro o6HapyxeHus nepernéa UnmcTpUpyeT UCMOomNb3y-

eMbll

C.3 Mpumep pacyeTa ypaBHEeHUsI MTMHEWHOW perpeccuu AnUTenbLHON NPOYHOCTH

C.3.1 Ipadmueckas oueHKa pe3ynbTaTOB UCNbITaHUA (CM. pucyHok C.1).

HanpsixeHve, MMa

A

2nq
1,8 x10'-
1.6 x10™
1,4 x10"—
1,2 x10™

10’

s

1
T
V4

9 x102

/]
AR
2’ 4
XXX

sm@
7 x10

d

6 x10°
5 x10°

4 x10°

3 x10°
2,5 x10°]
2 x10°

13xm}
1,6 x100-
1,4 x10%
1,2 x10%-

10°

N {
N \
\\

N

N
N\

.

10°

10

* — Temnepartypa 20 °C;
© — Temnepartypa 40 °C;
+ — Temneparypa 60 °C;

- LTHS;
——— - LPL

104

10°

Bpems ao paspylueHus, y

50A

50v 10°

-50 net

metoad. Ans nony4vyeHna gaHHoro pesynerarta moryTt ObITb UCMONb30BaHbI pas3nu4Hble nNporpamMmmbl pacyeTa.

Pucyrnok C.1 — Mpacdhmyeckoe npeacTaBneHve pesdynbtaTtoB aHanmaa COM ans nonykpuctannumyeckoro nonumepa

C.3.1.1 Ncnonb3yemasi mogenb

lgt=cy+c,/T+c,(Igo)T+e.
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C.3.1.2 PaspyweHve tvna A

Pesynbtupylowas gucnepcua 0,306061.

Uucno pesynbtaTtoB ucneitannn 50.
Yucno napameTpos 3.

Yucno cTeneHen cesobopbl 47.
OueHka napameTpoB Arsi paspywenns tuna A npusefgeHa B Tabnuue C.5.

Tabonwuuya C.5— OueHka napameTpoB Ans paspylueHnst Tuna A

MNapameTp 3HaveHue CraHgapTHas owmbka t-kpuTepun Pr(>|t])
o —42,014 +6,048 -6,947 0,000
o +23184,326 +3290,992 +7,045 0,000
Cy —8892,575 +1361,190 -6,533 0,000
OueHka npurogHocTn moaenw: Pr[F(19; 28) > 2,981] = 0,004.
C.3.1.3 PaspyweHnve tuna B
Pesynbtupytowas aucnepens 0,048413.
Uucno pesyneTatoB ucnbitanuin 70.
Yucno napameTposB 3.
Yucno cTeneHen ceobogpl 67.
OueHKa napameTpoB 4N paspywenus Tuna B npueeaeHa B Tabnvue C.6.
Tabnwnuya C.6 — OueHka napameTpoB Ans paspyweHus tuna B
MapameTtp 3HaveHue CraHgapTHas owmbka f-sHaueHune Pr(>|t])
4 -15,775 +1,010 -15,619 0,000
c, +7228,155 +366,250 +19,736 0,000
Cy -1213,615 +76,868 —-15,788 0,000
OueHka npurogHocTn moaenv: Pr[F(20; 47) > 0,751] = 0,753.
C.3.2 MNporHo3
C.3.2.1 O6wue nonoxeHust
MporHosupyemele 3Ha4eHUs1 4NMTenbHON NPOYHOCTY NpuBedeHs! B Tabnuuax C.7—C.10.
Mpedens! akcTpanonsuuv npueedeHsl B Tabnmuax C.11 n C.12.
C.3.2.2 PaspyweHnunsa tuna A
Tao6nwnua C.7—porHo3mpyemMblie 3Ha4YEHUs1 ANUTENBHON NPOYHOCTM Ans paspywenn Tuna A
Bpewms, 4
TemnepaTypa, °C 1 10 100 1000 10000 100000
S, rys MMNa
20 16,678 15,458 14,328 13,281 12,310 B
40 13,416 12,372 11,408 10,519 B B
60 10,793 9,901 9,083 B B B
) pj — BOBEPUTENbHbIN YpOBEHb (0AHOCTOPOHHWI) = 0,975, MMNa
20 15,229 14,183 13,132 12,074 11,024 B
40 12,209 11,288 10,365 9,444 B B
60 9,748 8,942 8,140 B B B

14




Tabnwuuya C.8 — NporHosmpyemble 3Ha4EHUs1 ANUTENbHON NPOYHOCTU AN paspyLlleHuii Tuna A
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Bpewms, 4
TemnepaTtypa, °C 0,5 1 10 50
;s MMMa
20 12,650 12,364 B B
40 B B B B
60 B B B B
) p; — BOBEPUTESbHbIN YPOBEHb (0AHOCTOPOHHWMIA) = 0,975 MMa
20 11,398 11,084 B B
40 B B B B
60 B B B B
C.3.2.3 Paspywenuns Tuna B
Tabnwnuya C.9—TlporHo3upyemble 3Ha4eHUs1 ANIUTENBHOW NPOYHOCTY AN paspyweHuid Tuna B

Bpewms, 4
Temnepartypa, °C 1 10 100 1000 10000 100000
;s MIMa
20 A A A A A 8,661
40 A A A A 7,132 3,937
60 A A A 6,336 3,368 1,790
) pj — BOBEPUTENbHBIA YPOBEHb (0AHOCTOPOHHMI) = 0,975, MTa
20 A A A A A 6,550
40 A A A A 5,427 2,914
60 A A A 4,772 2,478 1,261
Tabnwuuya C.10— lMporHoanpyemble 3Ha4YEHNS ANUTENBHON NPOYHOCTM Ansi paspyLueHin Tuna B
Bpewms, 4
TemnepaTtypa, °C 0,5 1 10 50
;s MMa
20 A A 8,942 6,062
40 8,825 7,380 4,074 2,689
60 4,224 3,492 1,856 1,193
G} pj — [OBEPUTESbHbIN YPOBEHb (0AHOCTOPOHHWMIA) = 0,975 Ma
20 A A 6,770 4,510
40 6,748 5,621 3,022 1,937
60 3,142 2,575 1,312 0,811
C.3.2.4 Tpeaensbl akcTpanonsuumn
Tabnuya C.11—Tlpeaens skctpanonsumm ana T,=40°C, ¢, = 13160,5y
T.°C AT, °C K, t,,u t,, ner
20 20 6 78963 9,01
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Tabnuua C.12—Tpepensl skctpanonauum ana 7,=60 °C, £ . =9 698,14
T,°C AT, °C kg oM fo mer
20 20 50 484907 55,35
40 20 6 58189 6,64

C.3.3 Tou4ku nepern6os

[MapameTpbl Tovek nepernbos npusegeHsl B Tabnuue C.13.

Tab6bnwuua C.13 — MNapameTpbl To4ek nepernba

Temnepartypa, °C Hanpsikenue, MMa Bpewms, 4
20 11,92 26664
40 10,18 2515
60 8,70 315
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[11 RALSTON A., and WILF H.S.: Mathematical Methods for Digital Computers, Volume1, John Wiley & Sons, 1967
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