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1 NOAMOTOBJIEH OOGLIecTBOM C OrpaHUYEHHON OTBETCTBEHHOCTLIO «LIeHTp uccneaosaHuin u paspa-
60ToK «MHHOBaUMK ByayLiero» coBMeCTHO ¢ OTKPbITbIM akLUUMOHepHbIM 06LecTBoM «HMO CTteknonnacruky
npu y4actun O6beamHeHna puandecknx nuy «Coto3 nponssoauTenein KOMMO3UToB» M ABTOHOMHON HEKOM-
MepyeCcKon opraHusauun «LleHTp HopMupoBaHud, cTaHgapTusauumn u knaccuukaumm KOMNO3UTOB» Ha OCHO-
BE COOCTBEHHOIO NEPEBOAA aHIMOA3bIMHOW BEPCUM CTAHAAPTA, YKA3aHHOTO B MyHKTE 4

2 BHECEH TexHun4yeckum KOMUTETOM NO ctaHgaptusaumm TK 497 «KomnosuTtbl, KOHCTPYKUMK U U3ae-
NN U3 HUX»

3 YTBEPX/JEH V1 BBEOEH B JEMCTBME Mpukasom degepansHOro areHTcTea no TEXHUYECKOMY pe-
rynimpoBaHuIo u MeTponorum ot 14 ceHtsbpa 2016 r. Ne 1124-ct

4 Hactoawmii cTaHaapT aBngerca MoamduumupoBaHHbIM N0 OTHOLLEHUIO K cTaHaapTty ACTM [12992—12
«CTaH4apTHLIR METOA MOMYYEHUSA PACHETHONO 3HAYEHUS TMAPOCTaTUKM UNKU AABREeHUs Ana TpyO n OUTUHIOB
M3 peakTonnacroB, apMUPOBaHHbLIX CTEKNOBONOKHOMY (ASTM D2992—12 «Standard practice for obtaining
hydrostatic or pressure design basis for «fiberglass» (glass-fiber-reinforced thermosetting-resin) pipe and
fittings», MOD) nytem n3aMeHeHUs ero CTPYKTYpbl Ana NpUBEAEHUA B COOTBETCTBUE C NpaBunamMu, yCTaHOB-
nexnHoimMn B FTOCT P 1.5 (nogpasgen 3.1), nyTeM M3MEHEHUS COAEPXKAHUSA OTAENbHbIX CTPYKTYPHbIX 3NeMeH-
TOB, KOTOpbIE BbIAENEHbl BEPTUKANBHON NIMHWEN, PACMONOXEHHON HA NOMSX HANPOTUB COOTBETCTBYHOLLETO
TEKCTA, a TaKKe HEBKMIOYEHUSA OTAENMbHbLIX CTPYKTYPHLIX 9NIEMEHTOB U CCbISIOK.

MNonoxeHus, pasaensl U NYHKTbl NpUuMeHeHHoro craHgapta ACTM, He BKMNIOYEHHbIE B OCHOBHYIO YacCTb
HaCToALWEro cTaHgapTa, NPUBeAeHbl B AONOMHUTENLHOM NpunoxeHun JA.

ConocTtaBneHne CTPYKTYpPbl HACTOALLErO CTaHAapTa co CTPYKTYPOK ykasaHHoro ctaHgapra ACTM npu-
BEAEHO B AOMNOMHUTENLHOM npunoxxeHun Ob.

OpuruHanbHbIA TEKCT MOAMMULMPOBAHHBLIX CTPYKTYPHLIX 3NEMEHTOB MPUBEAEH B AOMONHUTENLHOM
npunoxxeHun OB

5 BBEJEH BIEPBbIE

lpasuna npumeHeHUs Hacmosauwe20 cmaHdapma ycmaHoerneHbsl 8 cmamee 26 @edeparnibH020 3aKoHa
«O cmaHO0apmu3sayuu e Pocculickoli ®edepayuu». NHopmayusa 06 UsMeHeHUsX K Hacmosauwemy cmaHdap-
my nybriukyemcs 6 exea00HOM (1o cocmosaHuro Ha 1 aHeapsa mekyuieeo e2oda) uHpopMalloHHOM yKa3a-
mene «HauuoHranbHble cmaHf0apmbl», a ohuyuanbHbIl mekem u3MeHeHUl U nonpasok — 8 eXXeMeCcsa4YHOM
UHpOPpMaUUOHHOM yKasamersie «HauyuonanbHble cmaHdapmsi». B cnyyae nepecmompa (3ameHbi) unu om-
MeHb! Hacmosuweao cmaHdapma coomeemcemeyiouiee ysedomneHue b6ydem onybrukosaHo 6 bnuxaluiem
8bIMYCKE eXeMeCs4YHO020 UHOpMaUUOHHO20 yKa3amens «HayuoHansHble cmaHdapmbl». Coomeemcemeyio-
was uHghopmayus, ysedomneHue U mekcmsl pa3mewaomes makxe 6 UHgopmauuoHHoU cucmeme obuiezo
rnonb306aHuUs — Ha oguyuansHoM calime chedepansHO20 opeaHa ucrnosiHumenbHol enacmu e cghepe cman-
Oapmusayuu e cemu ViimepHem (www.gost.ru)
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Hacroswmii ctaHaapt He MOXET ObITb NONMHOCTLIO UMM YACTUYHO BOCMPOM3BEAEH, TUPAXKUPOBAH U pac-
NPOCTPaHEH B KauecTBe opuLmanbHoOro usganusi 6e3 paspelueHua degepansHOro areHTCTBa No TEXHUYECKO-
MY PeryrnupoBaHUIO U METPONOrUK



rOCT P 57069—2016

CopepxaHue
1 0BNACTE MPUMEHEHMS . . . . . . ottt et e e e e e e e e e e e e e e e e 1
2 HOPMATUBHBIC COBITTKM. .« o o v e e e e e e e e e e e e e e e e e e e e e e 1
3 TEPMUHDBI M ONPEACIIEHUS . . . . o it ettt e e et e e e e e e e e e e e e 2
4 COKPALLEHUS . . . oottt e 2
5 CYLUHOCTD METOMA. . . o o ittt ettt et e e e e 2
B OBOPYAOBAHUE . . . .. .ttt e e e 3
7 MoarotoBKa K NPOBEAEHUIO UCTIBITAHUM. . . . . .o oottt e e e e e e e e e 3
8 TIPOBEAECHUNE UCTIBITAHUM . . . o o o ettt et e e e e e e e e e e e e e e e e e e 3
9 OBPAaBOTKA PEIYIMBTATOB . . . . o o ot e e et e e e e e e e e e e e e e e 4
1O MIPOTOKOM UCTIBITAHUM . . . . ottt et e et e ettt e e e e e e e e e e e 5

Mpunoxexue A (cnpaBo4yHoe) BbluncneHne AonrocpoyHoOro rugpoctTatuyeckoro yeunus
UK JOMTOCPOYHOIO FTMAPOCTAaTUYECKOTO AABMEHUS N0 METOAY HAUMEHbLUMX KBAAPaToB . . . 6

Mpunoxexue B (cnpaBoyHoe) MNMpumep pacyeTa KONbLUEBOIO HAMPSKEHNUSA . . . . oo i i i i e e e e 11
Mpunoxexune A (cnpasovHoe) OpUrMHarbHbIN TEKCT HEBKIHOYEHHbIX CTPYKTYPHbLIX 9NEMEHTOB .. ... . .. 13
Mpunoxenune Ob (cnpasovHoe) ConocTaBneHne CTPYKTYPbI HACTOALIEro cTaHaapTa

CO CTPYKTYPOW NPUMEHEHHOTO B HeM cTaHaapTa ACTM . ... .. ... ... ... ... ... 14

Mpunoxexune OB (cnpasovHoe) OpUrnHanbHbIN TEKCT MOAUMPULMPOBAHHbBIX CTPYKTYPHbIX 3N1IEMEHTOB. . .. 15



FOCT P 57069—2016

HAUMWOHANBbBHBLIN CTAHOAPT POCCUNCKOMN SGEOAEPALUUMU

TPYBbl U AETAJIM TPYBOMNPOBOAOB U3 PEAKTOMNNACTOB,
APMUPOBAHHBIX CTEKITOBOJIOKHOM

MeToabl NonNyYeHUs rMapocTaTuYecKoro NpoekTHoOro 6asuca
M PacyeTHOro 3HAYE€HUA OABNeHUs

Fiberglass-reinforced thermosetting plastic pipes and parts of pipelines.
Methods for obtaining hydrostatic or pressure design basis

Hara BBegeHua — 2017—02—01

1 ObnacTtb npuMmMeHeHus

HacTosiumin ctTaHaapT pacnpocTpaHsieTca Ha Tpybbl M getanu TpybonpoBOAOB M3 PEAKTONNACTOB, ap-
MWUPOBAHHbIX CTEKITOBOMNOKHOM (aanee — Tpybbl 1 Aetanu TpybonpoBoaoOB), U YCTAHABNMBAET METOAbI NOMy-
YEHUA TMAPOCTAaTUYECKOrO NMPOEKTHOro Ba3uca UnNu pacvyeTHOro 3HaYeHUs AaBneHus Npu BO3AENCTBUMN BHY-
TPEHHETO LUMKMMYECKOro AaBneHus (MeTog A) Unu nNpu BO3AEWCTBMU BHYTPEHHErO NMOCTOSHHOIO AaBMNEHUsI
(metoa b).

MeToabl nonyyYeHus rMaPOCTaTUMECKOro NPOEKTHOro Gasuca pacnpoCTPaHAKTCS Ha TPyObl U aetanu
TpybonpoBOAOB, ANS KOTOPbIX COOTHOLUEHWE MEXAY BHELUHUM AMAMETPOM U TOMNLUUHOW CTEHKU COCTaBNSET
He meHee 10:1.

HacTosilumn ctangapt Take pacnpocTpaHsaeTcs Ha TpyObl u getanu TpybonpoBoaoB U3 nonuMepLe-
MEHTA, apPMUPOBAHHOTO CTEKIOBONOKHOM.

2 HopmaTuBHbIe CCbISIKU

B HacTosilLeM cTaHgapTe MCnonb30BaHbl HOPMATUBHLIE CCbISIKM HA CReayLme CTaHaapThbl:

FOCT P 57034—2016 Tpy6bl 1 aetanu TpybonpoBOAOB U3 PEAKTONNACTOB, aPMUPOBAHHbIX BOMIOKHOM.
MeToabl onpegeneHus conpoTMBNeHnd Tpyd n PMTUHIOB KPaTKOBPEMEHHOMY BO3AEWCTBUIO TMAPABIINYECKOTO
nasnenusa (ASTM D1599—99(2011) « CmaHdapmHbili Memod ucrnbimaHusa Ha conpomueneHus nnacmmacco-
8biX mMpy6, mpy6ornpoeodos u humuHa08 KpamxospemeHHOMY 8o30elicmeauio 2udpaesnudeckoeo 0asneHus»,
MOD)

OCT P 57035—2016 TpyObl U3 peaktonnacroB, apMUPOBAHHbIX CTEKINOBONOKHOM. MeToabl onpeae-
NeHnA CTOMKOCTU K BO3AEWCTBUIO LMKINUYECKOTO BHYTPeHHero aasneHua (ISO 15306:2003 «Glass-reinforced
thermosetting plastics (GRP) pipes — Determination of the resistance to cyclic internal pressure», MOD)

FOCT P 54559—2011 Tpybbi u 8emanu mpyborposodoe U3 peakmonnacmos, apMuposaHHbIX 80510K-
HOM. TepmMmuHb! U onpedeneHus

FOCT P NICO 3126—2007 Tpybonpoeodsi u3 nnacmmacc. lnacmmaccossie afiemMeHmb! mpybornposo-
0a. OnpederneHue paamepos

MpumMmedaHue — [pu Nonb3oBaHUM HACTOSALLMM CTAHLAPTOM LienecoobpasHo NpoBepUTb AeWCTBUE CChIToM-
HbIX CTaHapToB B MH(POPMAaLMOHHOI cucTeMe oBLLero None3oBaHns — Ha oguLMansHoM caiiTe defeparbHOro areHT-
CTBa MO TEXHUYECKOMY PEryriMpoBaHU0 U METPONOTMK B CETU VIHTEPHET UM N0 EXEro4HOMY UH(OPMaLMOHHOMY yKa3a-
Tento «HauuoHankeHele cTaHAapThI», KOTOPEIA onyGrMKoBaH Mo COCTOSHUIO Ha 1 AHBaps TEKyLUEro roga, v no Bbinyckam

M3paHue ocdouumanbHoe
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€XEMECSIHHOro H(OPMaLMOHHOO ykasaTens «HauuoHankeHble cTaHaapTel» 3@ TeKyLW Wi rog. Ecnu 3aMeHeH cChioYHbIA
CTaHJapT, Ha KOTopbIi JaHa HefaTWpoBaHHas CChinka, TO PEKOMEHAYETCS UCMONb30BaTeL AEUCTBYIOLLYI0 BEPCUIO STOMO
cTaHfjapTa C y4eTOM BCEX BHECEHHEIX B JaHHYIO BEPCUI0 U3MEHEHWA. Ecnu 3aMeHEeH CCbINOYHbLIA CTaHAapT, Ha KOTopbIi
JaHa AaTMpoBaHHasl CChirika, TO PeKOMEHAYETCs UCMONbL30BaTh BEPCUI0 STOTO CTaH4apTa C ykadaHHbIM Bhllle Fo40oM yT-
BepxaeHusi (MpuHATKSA). Ecniv nocre yTBepXAeHWs HacTOsLLIEro cTaHAapTa B CChINOYHbIA CTaH4apT, Ha KoTopblid AaHa
LaTnpoBaHHas cchbirika, BHECEHO U3MeHeHUe, 3aTparuBatollee NonoXeHWe, Ha KOTOpoe AiaHa CChirika, TO 3TO MONoXKeHWe
pPEKOMeHAYeTCs NMPUMeHsTb Ge3 yueTa faHHOro U3MeHeHUsi. ECru cchiNoYHbIf cTaHapT oTMeHeH Ge3 3ameHbl, TO Morno-
XeEHWe, B KOTOPOM iaHa CChIfKa Ha Hero, peKOMeHAYeTCsl MPUMEHSATb B YacTW, He 3aTparuBartoLLeii STy CChINKY.

3 TepmuHbI U onpeaeneHns

B HacTosawwemM cTraHgapTe npumMeHeHbl TepMuHbl No FTOCT P 54559, a Takke cneayowme TePMUHLI C CO-
OTBETCTBYIOLLUMU ONpPESENEHUAMM;

3.1 rmgpocTaTuyeckuin npoekTHbIn 6asunc (hydrostatic design basis): KonbLeBoe HanpsikeHue, onpe-
aensemoe ana Tpyd v getanen TpybonpoBoAOB MO HACTOALEMY CTaHAAPTY, YMHOXEHHOE Ha MOMNpPaBOYHbIN
K09t puumeHT.

3.2 pacyeTHOe 3HayeHue gaBrneHua (pressure design basis): BHyTpeHHee gaBneHue, paccyutaHHoe
ana Tpy6 u getaner TpybonpoBoAOB MO HACTOALLEMY CTaHZapPTY.

3.3 uuknuyeckoe pasneHme (cyclic pressure). [asneHne, U3MEHSAIOLWEECA OTHOCUTENLHO CPEAHEro
AaBneHnsa B OONbLUYIO U MEHbLLIYIO CTOPOHY C 3aaHHON YaCcTOTON U amMnnuTyaoNn.

3.4 konbueBoe HanpsikeHue (hoop stress): PacTarupatowiee HanpskeHne B CTeHKe Tpybbl u geranen
TpyOonNpoBOAOB B KOMbLEBOM HanpasneHWW, BOSHUKAIOLLEE NMPW BO34EWCTBUM BHYTPEHHETO AaBNEHNUS.

3.5 nonpaBouHbIi K0O3hduumeHT (service design factor): Yucno ot Hyna A0 eANHULLI BKMIOMUTENBHO,
YYUTbIBAKOLLEE NOrPELUHOCTb BCEX 3HAYEHUI U cTeneHen ans 6esonacHol yCcTtaHoBKKu Tpyb u geranen Tpy6o-
NPOBOAOB.

3.6 ponrocpouyHoe rugpocrtatuveckoe ycunue (long-term hydrostatic strength): PacuetHoe konbue-
BOE HanpshKeHUe, xapakTe pusytoLLee KONMYeCTBO LUKIOB UK Bpema A0 paspyLueHns TpyObl n getanen Tpy-
60onNpoBOAOB.

3.7 ponrocpovHoe ruapocrtatuyeckoe pnaeneHue (long-term hydrostatic pressure). PacueTHoe BHYy-
TPeHHee gaBneHune, NpyM KOTOpom TpyObl u getanu TpybonpoBoAOB paspyLLalOTCa NOCne 3a4aHHOro Konm4ye-
CTBA LMKIIOB WIU OMpPESENEHHOro KONIM4YecTsa 4acos.

4 CokpaleHus

B HacToqweM cTaHaapTe NPMMEHEHDbI CreayoLImMe COKpaLLEHNS:
HDB — ruapocraruyeckuin NpoeKTHbIA Ba3nc;

PDB — pacuyeTHOe 3HavyeHue gaBneHus;

LTHS — gonrocpoyHoe ruapoctaTtnyeckoe yeunue;

LTHP — gonrocpoyHoe ruapoctatuyeckoe aaBneHue.

5 CywiHoCcTb MeTOoaa

5.1 CywHoOCTb MeTOAA A 3aKMIOYaAETCA B TOM, UTO 3aJaHHOE KONMMYECTBO 0OpasLIOB AENST HA rpynnbl,
U Kaxayo rpynny o0pasuoB UCMLITLIBAKT BO3AEWCTBUEM BHYTPEHHENO LMKIMYECKOTO AaBneHus. 3HayeHue
BHYTPEHHETO LIMKIIMYECKOTO AABMNEHUS BbIOMPAIOT B 3aBUCUMOCTH OT KONTMYECTBA LIMKIOB, Yepes KoTopoe 00-
pasLbl O4HOW rPyNMbl AOIMKHbI Pa3PYLLUMTLCS.

Mo pesynbratam UCNbITAHUI CTPOAT SKCTPANONUPOBAHHbIN rpadpuk 3aBUCUMOCTU KOMbLIEBOIO Hanpsxe-
HWUS UM BHYTPEHHETO AaBMNEeHMA OT KONMMYECTBA LIMKIIOB A0 Pa3pyLLEHMs, N0 KOTOPOMY OMpeaensioT yuknmye-
ckoe LTHS unu umnknuyeckoe LTHP.

McnbiTaHne BHYTPEHHUM LIMKIIMYECKUM AABNEHUEM MPOBOAAT MO HOPMATUBHOMY AOKYMEHTY UMW TEXHM-
YEeCKOoW AOKyMEeHTauuu Ha TpyObl u getanu TpybonpoBOAOB, C U3BMEHEHNAMU U AONONHEHUSMW, NPUBEAEHHbI-
MM B HACTOALLEM CTaHAapTe.

5.2 CywHocTb MeToaa b 3aknouaeTca B TOM, YTO 3a4aHHOE KONMMYEeCTBO 0BpasLoB AENAT HA rpynnbl,
U KaXKOYlo rpynny o0pasuoB MCNbITLIBAKOT BO3AENCTBUEM BHYTPEHHErO MOCTOAHHOIO AaBreHusl. 3HayeHue
BHYTPEHHETO NOCTOSHHOIO AaBMneHMsA BbIOMPaT B 3aBUCMMOCTU OT BPEMEHU, Yepe3 KOTopoe obpa3subl 04HON
rpynnbl AOJKHbI PA3PYLUNTLCA.

2



rOCT P 57069—2016

o pesynbraram UCNbITAHUI CTPOAT SKCTPANONUPOBAHHbIN rpadpuk 3aBUCUMOCTU KOMbLIEBOIO Hanpshe-
HUA UMW BHYTPEHHErO AaBfeHUs OT BPEMEHMU A0 paspyLUeHuns, N0 KOTOPOMY ONpeaenstoT cratudeckoe LTHS
unu cratuyeckoe LTHP.

HcnbiTaHue BHYTPEHHUM MOCTOAHHBIM AABNEHWEM NPOBOAAT MO HOPMATUBHOMY JAOKYMEHTY UIU TEXHU-
YEeCKOoW AOKyMeHTauuu Ha Tpybbl u getanu TpybonpoBOAOB, C U3BMEHEHNAMU U AONONTHEHUSMMW, NPUBEAEHHbI-
MM B HACTOALLEM CTaHAapTe.

6 ObopynoBaHue

O6opyaosaHne — no MOCT P 57034 (pasaen 4) ansg UCNbITAHUSA BHYTPEHHUM NOCTOSAHHLIM AaBNEHUEM
n obopynoBaHue no MOCT P 57035 (pasaen 5) Anga uCNbITaHUS! BHYTPEHHUM LIMKNUYECKUM OABMEHMEM, €CNU
WHOE HEe YCTAHOBMEHO B HOPMATMBHOM JOKYMEHTE MITM TEXHUYECKON AOKYMEHTAUMmM Ha TpyObl n getanu Tpy-
6onpoBOaOB.

7 MNMoproroBKa K NpoBeAeHUIO UCTbITaHUN

7.1 [nst nonyyeHus 3HaYEHUs TMAPOCTAaTUYECKOr0 NPOEKTHOrO Hasnca Unu pacuyeTHOro 3HauYeHus Jas-
NEHNs UCMONb3YIOT He MeHee 18 06pasuoB, €Cny UHOE He YCTAHOBMEHO B HOPMAaTMBHOM AOKYMEHTE WU
TEXHUYECKOW JOKYMEHTauMKu Ha Tpy6bl 1 getanu TpybonpoBoaoB.

7.2 TpeboBaHus k obpasuam W yCNOBUSM KOHAWLIMOHMPOBAHUS JOMKHbI COOTBETCTBOBAThL Tpebopa-
HUSIM, NPUBEAEHHbIM B METOAAaX UCMbITAHUIA BHYTPEHHUM LIMKMNYECKUM UMM NOCTOSIHHBIM AaBleHWnemMm, ycTa-
HOBMEHHbIX B HOPMATUBHOM AOKYMEHTE UMM TEXHUYECKOH AOKYMEHTaL MK Ha TpyDObl U Aetanu Tpybonposo-
Z10B.

8 lNpoBeaeHue UcnbITaHUN

8.1 Ycnosua npoBeaeHnini UCNbITAHUIA (OKpYXKaloLwasa cpega, TeMmneparypa okpy»xatowen cpeabl, UChbl-
TatenbHasa cpega, Temneparypa UCnbITaTeNbLHON Ccpeabl) — B COOTBETCTBMU C TPEOOBAHMAMU HOPMATUBHOIO
JOKYMEHTa Ui TEXHWYECKON AOKYMEHTAUMM Ha TpyObl 1 aeTanm TpybonpoBoaoB.

8.2 MMHMMAanbHYIO TOMLLMHY CTEHOK 00pa3L0B U HapyXHbIR AgnameTp onpeaenstor no FOCT P UCO 3126.

8.3 Metog A

8.3.1 MpoBoaAT ucnbiTaHUAa He MeHee 18 06pa3sLoB B COOTBETCTBUU C METOAO0M UCMNBITAHUSA BHYTPEHHUM
LUMKANYECKUM AaBNEeHUEM 4YacToTon 25 UuKnoB/MUH. 3HAYEHME BHYTPEHHErO LUMKMMYECKOro AaBneHna — B
COOTBETCTBUM C HOPMATUBHBLIM JOKYMEHTOM MITM TEXHUYECKON AOKYMEHTaUMen Ha TpyObl n geranu Tpybonpo-
BOJOB.

8.3.2 3Ha4eHns BHYTPEHHETO LMKIMYECKOro AaBneHna BbIbupatT Takum o6pasom, YToObl paspyLueHue
3a4aHHOrO KonmMyecTea 0bpasLoB NPOMCXOAUNO Yepe3 YCTAHOBIEHHOE B COOTBETCTBUM € Tabnuuen 1 Konm-
YECTBO LIMKIIOB.

KonuuectBo 06pa3uyoB, KOTOpPbIE AOMMKHbI ObITb paspyLleHbl 32 OMpedeneHHOe KOMMYECTBO LIMKIOB,
yCTaHaBMMBAalOT B HOPMATUBHOM AOKYMEHTE UJIM TEXHUYECKOW AOKYMEHTauuu Ha TpyObl u getanu Tpybonpo-
BOAOB, M OHO JOJPKHO ObITb HE MEHEE, YEM YCTAHOBMEHO B Tabnuue 1.

Tabnuuya 1
Yumcno UmMKIoB Ao paspyLlueHns obpasuos Yucrno paspyLueHHbIx o6pasLoB, He MeHee
Ot 1000 po 10000 Bkntou. 3
Ce. 10000 « 100000 « 3
« 100000 « 1000000 « 3
« 1000000 « 10 000 000 « 3
« 15000 000 1
Bcero 18
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8.4 Metopn b

8.4.1 MNpoBoaAT ucnbiTaHUsi He MeHee 18 06pa3LIoB B COOTBETCTBUM C METOAOM UCMLITAHUS BHYTPEHHUM
NOCTOSIHHbLIM JaBJfIEHNEM, YCTAHOBIEHHbIM B HOPMaTUBHOM JOKYMEHTE UM TEXHUYECKON AOKYMEHTaLMN Ha
Tpybbl 1 aeTanu TpyGonpoBOAOB.

8.4.2 3HayeHusa BHYTPEHHEro NOCTOSIHHOIO AaBreHUs BbIOUpAaOT Takum obpasom, UToObl paspyLueHune
3a4aHHOI0 KonMyecTea obpa3yoB NPOMCX0AUNO Yepes YCTAHOBMNEHHOE B COOTBETCTBUM C Tabnuuen 2 Bpems.
Konuuectso 00pasuoB, KOTOPbIE AOSKHBI ObITh Pa3pyLUEHbl 38 ONPEAENEHHOE BPeMS, YCTAHABNMBAIOT B HOP-
MaTUBHOM JOKYMEHTE MITM TEXHUYECKOW AOKYMEHTaumm Ha TpyObl u getanu TpybonpoBoAoOB, Y OHO AOMMKHO
ObITb HE MEHEE, YEM YCTAHOBMEHO B Tabnuue 2.

Tabnuya 2
Bpems go paspylieHns o6pasLos, Yucno paspyLleHHbIx 06pasuoB, He MeHee
Ot 10 po 1000 BkmtoM. 4
Ce. 1000 « 6000 « 3
« 6000 3
« 10000 1
Beero 18

9 O6paboTka pe3ynsraTtoB

9.1 IO yYTeHHbIM pe3ynbTatamM UCNbITAHUMI B COOTBETCTBUMU C METOAOM A UK B BbIMUCNAIOT LUUKNNYe-
cKkoe unu cratmyeckoe LTHS u yuknuyeckoe unu ctatudeckoe LTHP no anroputmMy, npuBegeHHOMY B NPUIO-
xeHuun A. Mpumep pacyeta KonbLEBOro HanNPs»XeHMs NPUMBeAEH B NpUnoXxeHun B.

9.2 HDB onpeaensitot B COOTBETCTBUM € Tabnuuen 3, PDB onpeaensior B COOTBETCTBUM C Tabnuuen 4.

Tabnuya 3
HDB, klMa WHTepBan paccunTaHHbIX 3HAYEHUIA LMKIIMYecKoro unm ctatudeckoro LTHS, klMa
17 200 OT1 16 500 o 20 700
21700 Ot 20 800 go 26 300
27 600 Ot 26 400 go 33 000
34 500 OT1 33 100 go 40 900
43 400 Ot 41 000 go 52 900
55 200 OT1 53 000 go 65 900
68 900 Ot 66 000 go 82 900
86 200 Ot 83 000 go 105 900
110 000 Ot 106 000 po 130 900
138 000 Ot 131 000 go 169 900
172 000 Ot 170 000 po 209 900
217 000 OT 210 000 po 259 900
276 000 Ot 260 000 po 320 000
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Tabnuya 4
PDB WHTepBan paccunTaHHbIX 3HAYEHWUIA LMKIMYECKOro unm ctatudeckoro LTHP
Gap KMa KMa
6,3 630 OT1 605 fo 760
8 800 Ot 765 fo 990
10 1000 OT1 995 pgo 1180
12,5 1250 Ot 1190 go 1510
16 1600 Ot 1520 go 1980
20 2000 OT1 1990 po 2380
25 2500 OT1 2390 o 3020
31,5 3150 Ot 3030 go 3830
40 4000 OT1 3840 no 4790
50 5000 Ot 4800 no 6040
63 6300 OT1 6050 no 7680
80 8000 Ot 7690 o 9580
100 10 000 OT1 9590 no 11 800
125 12 500 Ot 11 900 po 15 300

10 NMpoTokon ucnbiTaHMn

Pesynbrarbl MCNbITAHWIA 3aHOCAT B NPOTOKON UCNbITAHUI, KOTOPLIA AOMKEH CoaepXaTb:
- CCbIJSIKY Ha HACTOALLUIA CTaHAapT;
- onucaHme obpasua, BKNOYas: marepuarn, HaMMEHOBaHWE NPeanpUATUA-U3roToBuTens, opmMy Kogo-
BOr0 HOMEpAa U3roTOBUTENS, TUM;
- BblIOpaHHbIN METOA UCMbITAHUS;
- pasmepbl 06pasua;
- TUN MCNOMb3yeMbIX TOPLEBbIX 3arnyLuek (nepeaaioLlme Uy He nepegatolme OCEBbIE HAMPAXKEHUA Ha
obGpaseun);
- KONMM4YeCcTBO 06pa3LOB;
- YCNnoBUSA M cpea KOHAULMOHUPOBAHWSA U UCMbITAHWIA;
- KONU4ecTBO UMKNOB (ana metoga A);
- BpeMs A0 paspylieHus obpasua (ana metoga b);
- MECTO pa3pyLUEeHUS;
- 3Ha4yeHud LTHS wnu LTHP;
- 3HayeHue KoahdhuuneHTa Koppenaumu,
- 3Ha4veHus HDB;
- 3Ha4veHud PDB;
- CPOKM NPOBEAEHMNSA UCMbITAHUA.
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MpunoxeHue A
(cnpaBouHoe)

BbluucrneHune gOMroCPoOYHOro rmapoCcTaTu4ecKoro ycunus
U QoNroCpoYvYHoOro rmgpocrtatuyeckKkoro gaereHnsa no Metoay HauMeHbLWUX KBaAOpaToB

A.1 O6Lume nonoxeHus
A.1.1 AHanun3 ocHOBaH Ha crneayoLlein 3aBUCUMOCTH:

y=a+b-x (A1)
rae y — 3aBUcUMas NepemMeHHas,
a — OTceKaeMblil OTPEe30K Ha ocu
b — HaKNoOH NpPAMOW;
X — HesaBMUCWMMas NepemMeHHas.

A.2 Metoguka aHanu3a gaHHbIX

A.2.1 Ncnonk3aytoT aHanm3 NMMHeiHon PyHKLMOHANLHOW 3aBMCMMOCTU A5 aHanuaa n nap 3HadyeHui (x, y) ansa nomny-
YeHus criegytoLlei MHpopMaLmu:

- HaKIoH NnHUY,;

- OTCeKaeMblii OTPE30K Ha OCH Y,

- KoadppuLMeHT koppenayuu;

- MPOrHo3Mpyemoe cpefHee 3HayYeHne U HWKHWE rpaHuLbl 4OBEPUTENBHOO U MPOrHO3MPYEMOro UHTepBanoB Ans
cpefHero 3Ha4eHUaA npu JoBepUTENbLHON BeposaTHoCTH 95 %.

A.3 lNpucBanBaemMble 3HaueHUA
A.3.1 TycTb He3aBUCUMas NepeMeHHas X paBHa:
x=lgt, (A2)
roe t —Bpems, 4.
3aBucKMas nepemMeHHas y paBHa:
y=lgV, (A:3)

raoe V — 3HadeHue BHYTPEHHErO rMpocTaTu4eckoro AgasneHus, klla, unm 3aHadeHue HanpskeHWs B KONMbLEBOM Hanpae-
nenuu, Ma.

A.4 YpaBHeHUA (PyHKLMOHaNbHOW 3aBUCUMOCTHU U MeToAa pacyeTa
A.4.1 Cymma KBagpaToB U ee cocTaBnsowme
A.4.1.1 3Ha4eHMe x; BEIMUCNAT Mo hopMyre:
x;=lgt, (A.4)

rae t;— Bpems Jo paspyLueHus i-ro obpasya, M.
3HaveHwe y; BbIMUCIAIT Mo hopmyre:
Yi=lg V; (A.5)

rae V;— nasnexue npu paspylieHun iro obpasia, klla.
A.4.1.2 CpepiHee apUpMeETUYECKOE 3HAYEHWE Y BEIYMCIISAOT MO hopMYyTIe:

- 1
y==V (A.6)
rae y;— eAnHUYHOe 3HajeHwe; n
n — yncno HabnoaeHWil.

CpepnHee apudMeTUHECKoe 3Ha4YEHWE X BEIMUCTIAOT Mo hopMyrne:

- 1
X=;~ZX-, (A7)
roe X; — eANHUYHOE 3HadeHNne,
n — yncno HabrnogeHui.
A.4.1.3 CpefiHee apndMeTU4ecKoe OT CyMMbl Mpou3BedeHus SXy BBIYUCNAIT No PopmMyne:

Syy =%~Z(X;—§)~(y,-—?), (A.8)

A€ n — KONUYecTBO nap 3HaveHni (V).

MpumedyaHue — i=1,..,n
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A 4.1.4 Ecnu BbINONHAETCA ycrnoBue SXy > 0, gaHHble cyuTaloTCa HEMpUrogHLIMU ANA OUEeHKW MaTepuana, B nNpo-

TUBHOM Cllydae paccHUTBIBAKOT TakKe CyMMbBl KBaapaToB SXX n Syy.

S, BbUUCTIALOT Mo hopmyne:

Syy BbIYUCNAT No dopmyne:

A_4.2 Koppensiuus pesynsratos
A.4.2.1 KoadppurumeHT Koppenauuu r BeIYUCAAT Mo popMynam:

(Syy)?

rf=_—¥ (A11)
(Sxx ) Syy)

r=r2, (A12)

A.4.2.2 Ecnu koathduumneHT Koppensauuun r MeHblle AonyCcTUMOro MUHUMarnsHOro 3HaudeHus, NpuBeLeHHoro B Ta-

6nuue A1, To cnefyeT oTEPOCUTL AaHHbIe Kak HEMPUrofHele, B MPOTUBHOM crydae criegytoT A.3.

Tabnuuya A1 — [JonycTMble MUHUMaIbHEIE 3HAYEHWST KOS ULMEHTa KOPPENALWU ¥ ANA NPUEMMEMbIX JaHHbIX U3

n nap
(n-2) LonycTumoe MUHUMAanbHOE 3HayYeHne r
1 0,6835
12 0,6614
13 0,641
14 0,6226
15 0,6055
16 0,5897
17 0,5751
18 0,5614
19 0,5487
20 0,5386
21 0,56252
22 0,5145
23 0,5043
24 0,4952
25 0,4869
30 0,4487
35 0,4182
40 0,3932
45 0,3721
50 0,3541
60 0,3248
70 0,3017
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OkoHYyaHue mabnuupbi A.1

(n-2) LonycTumoe MUHUMAanbHOE 3HauYeHNne r
80 0,2830
90 0,2673

100 0,2540

A.4.3 DyHKUMOHANBbHAA 3aBUCUMOCTb
A.4.3.1 Ona HaxoxgeHns NnpsaMoil pyHKLUMOHaNbLHOW 3aBUCMMOCTU @ U b, NpeAnonoXuM, YTo:

xz[zlj; (A13)
b=—-Jk; (A.14)
a=y-b-x. (A.15)

Tabnuua A2— KeaHTunu pacnpefenenns CtoiofeHTa (t,) (4BYCTOPOHHUIA ypoBeHb sHauumocTun 0,05)

CTene(I-;)b_C;;)GOAbI t, CTene(I;)b_C;;)GOAbI t, CTene(I-,;b_C;;JGO,D,bI t,
1 12,7062 46 2,0129 91 1,9864
2 4,3027 47 2,0117 92 1,9861
3 3,1824 48 2,0106 93 1,9858
4 2,7764 49 2,0096 94 1,9855
5 2,5706 50 2,0086 95 1,9853
6 2,4469 51 2,0076 96 1,9850
7 2,3646 52 2,0066 97 1,9847
8 2,3060 53 2,0057 98 1,9845
9 2,2622 54 2,0049 99 1,9842
10 2,2281 55 2,0040 100 1,9840
1 2,2010 56 2,0032 102 1,9835
12 2,1788 57 2,0025 104 1,9830
13 2,1604 58 2,0017 106 1,9826
14 2,1448 59 2,0010 108 1,9822
15 21315 60 2,0003 110 1,9818
16 2,199 61 1,9996 112 1,9814
17 2,1098 62 1,9990 114 1,9810
18 2,1009 63 1,9983 116 1,9806
19 2,0930 64 1,9977 118 1,9803
20 2,0860 65 1,9971 120 1,9799
21 2,0796 66 1,9966 122 1,9796
22 2,0739 67 1,9960 124 1,9793
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CteneHb cBoboabl

¢

CteneHb cBoboabl

¢

CTeneHb cB0OOAbI

¢

(n-2) Y (n-2) Y (n-2) Y
23 2,0687 68 1,9955 126 1,9790
24 2,0639 69 1,9949 128 1,9787
25 2,0595 70 1,9944 130 1,9784
26 2,0555 71 1,9939 132 1,9781
27 2,0518 72 1,9935 134 1,9778
28 2,0484 73 1,9930 136 1,9776
29 2,0452 74 1,0925 138 1,9773
30 2,0423 75 1,9921 140 1,9771
31 2,0395 76 1,9917 142 1,9768
32 2,0369 77 1,9913 144 1,9766
33 2,0345 78 1,9908 146 1,9763
34 2,0322 79 1,9905 148 1,9761
35 2,0301 80 1,9901 150 1,9759
36 2,0281 81 1,9897 200 1,9719
37 2,0262 82 1,9893 300 1,9679
38 2,0244 83 1,9890 400 1,9659
39 2,0227 84 1,0886 500 1,0647
40 2,021 85 1,0883 600 1,9639
41 2,0195 86 1,879 700 1,9634
42 2,0181 87 1,0876 800 1,9629
43 2,0167 88 1,873 900 1,0626
44 2,0154 89 1,870 1000 1,9623
45 2,0141 90 1,867 1,9600

A.4.3.2 Mockonebky y = IgV, a x = Igt, cnegoateneHo, V = 10%, { = 10X n ynpolyeHHoe BbipaxeHue V yepes { npu-

HUMaeT BUA:

A_4.4 Pacuet gucnepcum
A4.4.1 x; BbIMUCAAIIT NO chopmyne:

vV =1 O(a+b~|gt).

XL:

roe t; — Bpemsa [o paspyweHnus L obpasua, v,
A.4.4.2 Pac4yeT cTaTUCTUHECKOR nocnegoBaTenbHOCTU ANA 3Ha4eHui oT /=1 80/ =n:
- Haufyullee COOTHOLLeHMe &; 1Nt OCTOBEPHOro X BLIYUCIIAT No (popmyne:

&

_hexp+yi-a)b.

lgt; ,

2-h

- Haunydllee CcOOTBETCTBUE YI-IJ,J'IH AOCTOBEPHOIO y BBIYMUCNAKT NO qaopmyne:

Yi=a+b-§;

(A.16)

(A7)

(A.18)

(A.19)
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- BMCNEpCHio OWNBOK G2 A1t OCTOBEPHOIO X BLIMUCTISKOT MO OpMyme:

GZZZ(Yi—\’i)ZJr?vz(Xi—éi)z A0
° A(n—2) ' (A.20)
A.4.4.3 1 BBIMUCNAOT No opmMyne: )
b~(55
T= .
25, (A.21)
D BbluucnaioT no popmyne:
2
D= M. (A.22)
n-Syy
B BbluMcnsAoT no opMyne: B
B=-D x-(1+1). (A.23)
A.4.4.4 OQucnepcuio C OT b BLIMUCAAIOT No opMyre:
C=D-(1+1). (A.24)
A.4.4.5 ucnepcuto A oT & BEIYUCAAIOT Mo opMyne:
—9 S
A:D.[x (1+r)+%]. (A.25)
A.4.4.6 Oucnepcuto (5,2, OT NPAMOW B TOYKE X; BBIMUCTAT N0 hopMyrie:
62=A+2.B-x; +C-x{. (A26)
A.4.4.7 Oucnepcuto owmnbok ci AnA y BbIMMCAAIOT No opMyne:
62=2-1-03. (A27)
A.4.4.8 Obuyyto fucnepecuto Gf, AnA Gyaywnx sHadeHWni y; ANs y B TOUKE X; BLIYUCTIAKT MO hopmyne:
Gf/ :Gr27+(5§- (A.28)
A.4.4.9 OueHouvHoe cTaHA4apTHOE OTKIOHEeHWe G, ANSA Y, BBIYUCNIAIT NO dopMyne:
o, = (05 +02)"°. (A29)
A.4.5 PacueTtbl U goBepuUTenbHble HTEpBanbl
A.4.5.1 lNporHosunpyemoe sHadeHne y; AN Y B TOYKe X BbIMUCNAIOT Mo hopmMyne:
yp=a+b-x;. (A.30)

A.4.5.2 HuxHioto rpaHiLy NporHosupyeMoro nHTepBarna npu JoBepuTenbHoi BeposTHOCTU 95 % v g g5 ANA Y BbI-
yuecnsaT no popmyne:

Yrogs =YL —ty -0y, (A.31)
rae t, — KBaHTUNL pacnpefenedns CTeloneHTa Ana (n — 2) cTeneHeit ceobofbl (cM. Tabnvuy A.2) Ans IByXCTOPOHHEro
ypoBHS 3HauumocTn 0,05 (T. e. cpegHee 3HadveHue + 2,5 %).

A.4.5.3 COOTBETCTBYHOLLYIO HWXKHIOK rpaHuLy NporHO3npyemMoro UHTepBana npu JoBepuTensHo BepoAaTHOCTM 95 %
ansa V BblMUcnAT No opmyne:

Vig.g5 = 1071095, (A.32)
A.4.5.4 TporHosnpyemoe cpefHee sHavyeHne V B MOMEHT BpeMeHU f;, T. €. V;, BbIMUCAAIOT No chopmyne:
V. =10-y,. (A.33)

A.4.5.5 JonyweHue B ypaBHeHUU (A.28), Gf, = 6,2, JacT ckopee AoBepUTenbHEIR UHTepBan 4na NpsMoii, a He npo-
rHO3MpYyeMblil MHTepBan 4N OyAYLLWX pe3ynbsTraToB HabmnogeHi.

10
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MpunoxeHue B
(cnpaBouHoe)

Mpumep pacyeTa KONbLEBOrO HaNpPsHKEHUA

B.1 OcHOBHbIle gaHHble

B.1.1 MpumMep pacyeTHbIX faHHLIX KOMbLEBOro Hanps)XeHns npusegeH B Tabnuue B.1.

B.1.2 M3-3a owumnBoK OKPYrneHns BO3MOXKHO HECOBMAafeHNe pe3ynsraToB pacyeTa ¢ NpUMBeeHHbIMU B JaHHOM Mpu-
Mepe Lyudpamu.

Tabnuya B.1
Homep Toukm Bpems, u Hanpsxenue, Ilorapugm BpemMeHH, 4 Torapudm
kMa HanpsxeHus, f
1 9 37 920 0,95424 4,57887
2 13 37 920 1,11394 4,57887
3 17 37 920 1,23045 4,57887
4 17 37 920 1,23045 4,57887
5 104 35 850 2,01703 4,55449
6 142 35 850 2,15229 4,55449
7 204 35 850 2,30963 4,55449
8 209 35 850 2,32015 4,55449
9 272 34 470 2,43457 4,53744
10 446 34 470 2,64933 4,53744
1 466 34 470 2,66839 4,53744
12 589 33 090 2,77012 4,51970
13 669 32410 2,82543 4,51068
14 684 34 470 2,83506 4,53744
15 878 31720 2,94349 4,50133
16 1299 33 090 3,11361 4,51970
17 1301 32140 3,11428 4,50705
18 1430 33 090 3,15534 4,51970
19 1710 33 090 3,23300 4,51970
20 2103 33 090 3,32284 4,51970
21 2220 31030 3,34635 4,49178
22 2230 30 340 3,34830 4,48202
23 3816 32410 3,58161 4,51068
24 4110 32410 3,61384 4,51068
25 4173 31720 3,62043 4,50133
26 5184 30 340 3,71466 4,48202

1
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OkoHy4yaHue mabnuupi B.1

Homep Toukm Bpems, u HanpfﬁK:Hme, Ilorapugm BpemMeHH, 4 Haﬂ%r:)sgm'\;’ f
27 8900 31720 3,94939 4,50133
28 8900 31720 3,94939 4,50133
29 10 900 31030 4,03743 4,49178
30 10 920 31030 4,03822 4,49178
31 12 340 31030 4,00132 4,49178
32 12 340 31030 4,00132 4,49178

B.2 CymMMa kBagpaToB:

S, =0,798109;

S,, = 8782851074

S,y =—0,024836.

B.3 KoachpuumeHT Koppensuumu:

r=10,938083.

B.4 ®OyHKUMOHaNbHaa 3aBUCMMOCT:!

% =1,100457-1073,
=-13,31731:107%,

a=13,782188.

B.5 Pacuet gucnepcuii:

D = 4,84225-1075;

B=-1,46896-107°,

C (avcnepews oT b) = 5,01271-1078,;

A (avcnepens ot a) = 4,66730-105;

o2 (avcnepeust olwmbok Ansi x) = 4,046696-107°;

o2 (aucnepcusi olwnGok Ans y) = 1,1601-1074.

B.6 JoBepuTenbHbIN MHTEpPBan

Ansa n = 32 n kosthpuumnerTa CTotogeHTa £, = 2,0423 oLieHOUHbIe cpeaHne 3Ha4eHUs, JOBePUTENbHbIA U MPOrHO3K-
pyemble UHTepBarkl NpuBegeHsl B Tabnuue B.2.

Tabnuuya B2

B CpepHee HuxHAA rpaHuua HuxHAA rpaHuya
pema, 4 3HaueHue [0BepUTENbLHOTO HTepBana NpPOrHo3npyemoro WHTepeana
1 6056 5864 5704
10 5611 5487 5309
100 5198 5129 4933
1000 4816 4772 4575
10 000 4462 4398 4233
100 000 4133 4037 3909
438 000 3936 3820 3711

12
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Mpunoxexnue OA
(cnpaBouHoe)

OpUIMHanNbHbINA TEKCT HEBKIMIOYEHHbIX CTPYKTYPHBIX 35IEMEHTOB

DA
5 3HauMMOCTb U NPUMEHEHMNEe

5.1 JaHHbIA MeTo4 UCnonb3yoT AN onpefeneHns KoNbLEBOro HanpsKeHWs U BHYTPEHHEro AaBfeHns B 3aBUCK-
MOCTU OT BpeMEHM A0 NpOopbLIBa B BbIGPAHHLIX BHYTPEHHUX 1 BHELLIHWX YCITOBUSX, KOTOPLIE UMUTUPYIOT pealbHble YCroBumS
MCMONb30BaHWA U3Lennii, NCX0AA M3 Yero MOryT OblTb NOSyYeHbl pacyeTHbIE XapakTepPUCTUKN KOHKPETHBIX KOMMOHEHTOB
n maTepuanos Tpyb. [JaHHblii MeTog onpefenseT 3HadeHnd HDB ans Tpy6 npAMOoi LMNMHL pUYecKoi chopMbl, FAe MOXHO
nerko paccynTaTh KonbLeBoe HanpsixeHue, n PDB gna UTUHIOB U COeAUHEHMWNA, e pacyeT HanpsxeHWs bonee crioxeH.

5.1.1 AnbrepHaTWBHBIA MeTO4 pacyeTa, OCHOBaHHbLIA Ha 3aBUCUMMOCTW Ha4allbHOro HanpsikeHUs OT BpeMeHW Jo
npopbiBa, NpegnaraeT cnocob, OTAWYHBIA OT aHHOro, C MOMOLLbIO KOTOPOro paccyuTeiBaeTca HanpsxeHwe HDB. Anstep-
HaTMBHOE pacyeTHOe HanpsKeHWe Yalle BCEro MCnonb3yeTcs Aa Tpy6 NoA3eMHbIX KOHCTPYKLUWUIA C BHYTPEHHUM AaBreHu-
eM B npegenax ot 0 go 250 cyHTOB/KB.At0WM (1,72 MIMa).

5.2 InA xapaKTrepuCTUKN CTEKMOBOSMOKOHHLIX TPY® Heo6X0AWMO YCTaHOBUTL COOTHOLLEHWE HAaMPSPKEHUS U LMKIOoB
UK BpeMeHW Ao npopbiBa NMB0 AaBeHna 1 LMKIOB UM BPpEMEHW 40 NpopbiBa Ha TpW M Bonee norapudMnU4eckux no-
psfka (LUMKIOB UM YacoB) MPU KOHTPONMPYEMbIX BHELLUHWX YCrnoBusX. MIcxoas us npupogsl UCMbITaHUsA U 06pasLos, HU
OfHa JIMHUSA He MOXET afeKBaTHO NpeAcTaBuTb faHHble. HeoBX0AMMO yCTaHOBUTL AOBEPUTENbHLIA MHTEpBar.

5.3 HoMWHanbHble AaBneHnsa Ansa Tpy6 pasHoro pasMepa Mpw Kaxgoil TeMmnepaTtype MoryT ObiTb paccuuTaHbl U3
HDS, onpegeneHHOro nytem NpoBefeHWs UCMbITaHUA OQHOMO pasMepa Tpyb, Npu ycrnoBuK, YTo MaTepuan obpasuos u
XapaKTepUCTUKN NpoLecca He MEHSIOTCS.

5.4 HoMmuHanbeHble gaBnexus npw kaxgol Temnepatype Ans ob6pasLoB, He ABNAOLWMXCH NPAMBIMU LWUHAPUYe-
ckumu Tpybamm, MoryT BbiTb paccyuTaHbl M3 HDP, onpegeneHHoro nyteM npoBeAeHUst UCNbITaHWIA O4HOro pasmepa Tpyo,
npu ycrioBuw, 4To:

- Ansa Bcex 06pa3LoB UCMONb3YIOTCA Te Xe MaTepuarnkl U NpoLecckl NPOU3BOLCTBA aHanorMyHel;

- AN CTbIKOB Matepwan CThIKOB W MPOoLecchl MX NPOU3BOACTBA aHanorM4Hel MaTepnanam v npoueccam 4ns ca-
MUX Tpyb;

- KpUTWYecKWe pasmepbl U3ZeNnUs 3aBUCAT OT ero juamMeTpa U HOMUHaNbHOro AaBneHus.

MpumevyaHue 8 — lMepecyeT ANA PUTUHIOB U CTHIKOB JOIMKEH [ OMOMHUTENBHO NPOBEPATLCH KPaTKOCPOYHLIM
aHanM3oM B COOTBETCTBMM C MeTOAOM ucnbiTaHnin ASTM D1599.

5.5 PesyneraThl, NonyYeHHble NpU 04HOM Habope BHELLHUX YCIIOBWIA, HE JOMXHBI UCMONb30BaTLCA AN 4pYrux yc-
NOBWIA, 32 UCKITOYEHUEM TOro, YTO AaHHble AN B6onee BICOKOW TeMnepaTypbl MOryT BbITb UCMONb30BaHbl AN pacyeTa
JaHHbIX Mpy NpUMeHeHnn 6onee HU3KNX TemnepaTyp. PacyeTHble AaHHble AOrKHbI BbIT ONpedeneHsl A KaXgoro n3ge-
nws. CTpykTypa u 06paboTka MOryT CyLLUECTBEHHO NOBNUATE Ha JONTOCPOYHYI0 paboTy u3genuii n gomkHbl ObiTb MPUHATEI
BO BHWMaHUe Mnpu pacyere.

5.6 JaHHbI MeTo MOXET OblTb MPUMEHUM ANA onpeaeneHHoi TpyObl UM UTKHra TONBKO B TOM Crydae, ecnu
obpasLbl Hagnexallum obpa3om oTpaxaroT MaTepuan 1 NpoLecc NPou3BOACTBA.

5.6.1 MameHeHuA B MaTepranax unm B npoLeccax NpoM3BogCcTBa MOryT NPMBECTU K HEOBXO4MMOCTMW NepepacyeTa,
KaK onucaHo B pasgene 12.

AA.2
16 TOYUHOCTb U NOrPeLHOCTb

16.1 TOYHOCTb U NOrPELLHOCTE faHHoro MeTofa Ans nonydedua HDB unu PDB onpegeneHsl B MeToAax UCTbITaHWIA
ASTM D1598, ASTM D2143 n ASTM F948. laHHbIn MeTog BKITto4aeT B cebs cTaTUCTUHECKUIA pacyeT AN OLIEHKU Npuroa-
HOCTW AlaHHbIX B pasgenax 6 u 9.
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Mpunoxexnue Ob
(cnpaBouHoe)

ConocTtaBreHue CTPYKTYpbl HACTOALLErO cCTaHgapTa
CO CTPYKTYPON NPUMEHEHHOr0 B HeM cTaHaapta ACTM

Tabnuya [Ob6.1

CTpyKkTypa HacTosLero cTaHgapTta

CTpykTypa ctaHgapta ACTM [2992—12

1 ObnacTb NnpumMeHeHus (1)

1 OBbnacTb NpUMeHeHUs

2 HopmMaTuBHLIe CcCbInkK (2)

2 HopMaTuBHbIE CChISKK

3 TepMuHbl 1 onpegeneHns (3)

3 OnpegeneHnsa TEpMUHOB

4 Cokpatyermns? (-)

5 CywHocTb MeToaa (4)

4 CyulHocTb MeToaa

5 3Ha4NMOCTb U NpUMeHeHne?

6 OBopynosatnel (-)

MeTog A

6 HdonrocpoyHoe LMKNMYecKkoe rmgpoctaTnydeckoe Hanps-
XEHWE WM JONrOCpPOMHOE LMKITMYECKOE rmapocTaTuye-
Cckoe JaBneHune

7 MoaroToBKa K NpoBeAeHuto ucnbitaHnit! (—)

7 LlI/IK.I'II/IHECKoe rmagpocrtarn4eckoe pac4eTHoe 3Ha4veHue

8 NMpoBegeHne ncnbITaHunii (6—14)

8 LlI/IKJ'II/IHECKoe pacy4eTHOe 3Ha4veHWe JaBneHnA

9 O6pabotka peaynsratos’) (-)

Mpouecc B
9 [JonrocpovHoe NOCTOSHHOE rngpocTaThyeckoe Hanps-
XeHue

10 MNpoTokon ucneiTaHuii (15)

10 MocTosHHOE rmnapocrtaTndeckoe pac4eTHoe 3Ha4eHne

MpunoxeHune A (cnpaBoyvHoe) BeluncneHune gonrocpoyHoro
MMAPOCTaTUHECKOro YCUIUA UKW JONTOCPOYHOIO rMapocTa-
TUYECKOro AaBMNeHns N0 MeTogy HauMeHbLUUX KBagpaToB

11 MNocTosHHOE pacyeTHOe 3HauYeHue daBneHuns

MpunoxeHue B (cnpaBodHoe) MNMpuMep pacyeTa Konble-
BO0 HaMpsPKeHNs

12 MNpoBepka 3Ha4eHnin HDB nnn PDB

13 rVIApOCTaTI/IHECKOE pacyHeTHOe HanpaXeHue wunun ru-
ApocTtaTtudeckoe pacHeTHoe fJaBleHune

MpunoxeHue JA (cnpaBodHoe) OpuUruHanbHbIA TEKCT He
BKJTIOMEHHBIX CTPYKTYPHBIX 3f1EMEHTOB

14 HoMunHanbHoe gaBneHune

Mpunoxenue A6 (cnpaBodHoe) ConocTaBneHne CTPyKTy-
pbl HACTOSALLEro CTaHgapTa Co CTPYKTYPOW NPUMEHEHHOIO
ctaHgapta ACTM

15 Otyer

16 TOYHOCTB U NorpeLlHocTLY

4

17 KntoveBLle cnosa

MpunoxerHue B (cnpaBoyHoe) OpuUrnHaneHbIA TEKCT MO-
AVNULNPOBaHHLIX CTPYKTYPHLIX SN1EMEHTOB

MpunoxeHune A

MpunoxeHuns X

oTBeTCTBUE C TpeboBaHuamm MOCT 1.5.

HOCTU N ee COCTaBNALWNX JaHHOIo MeToda ncnblTaHWi.

D) BkriodeHue B HaCTOHLLWIVI CTaHAapT AaHHOro pasgena O6yCJ'IOBJ'IeHO HeobX0LUMOCTLHO npueeneHUA ero B co-

2) [aHHbI pasnen UCKIioYeH, T. K. HOCUT MOSICHSIOLLMIA XapaKkTep.
3) [aHHbIil pasgen UCKMUEH, T. K. B HEM OTCYTCTBYIOT TpeBGoBaHNsA K TOYHOCTH, He yKasaHbl HOpMbI Mo Norpely-

4 NanHblit pa3aen npyBeAeH B cooTBeTcTBUE ¢ TpeGosaHusamMu FOCT P 1.5 (nyHkT 5.6.2).

MpumevyaHne — [locne 3arofoBKOB pa3fenos (Nofpasfenos) HacTosLero cTaHgapTa B ckobkax npuseje-
Hbl HOMepa aHanornyHelX UM pasgenon ctaHgapta ACTM.
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Mpunoxexnue AB
(cnpaBouHoe)

OpUrMHanbHbIA TEKCT MOANU(PULMPOBAHHBLIX CTPYKTYPHbIX 3NIEMEHTOB

nB.1

1.1 JaHHbll MeToa ycTaHaBnuBaeT ABa Npouecca UCNbITaHWiA, npouecc A (UMKIUYecknil) n npouecc B (cTatuue-
CKUI), ANs NONy4YeHUA rMApoCcTaTUHECKoro pacyeTHoro 3aHaderHnsa (HDB) unu pacuetHoro 3HavyeHusa gaenexus (PDB) gna
CTEKIOBOSIOKOHHBIX TPYBHbIX M3 enuii MyTeM PerpecCMOHHOro aHanwaa AaHHblX, NofyyYyaemelX Npyu NpoBeLeHUM UchbiTa-
HWIA TPYG MM DUTUHIOB, UNWU U TeX, U SPYIUX, U3 OAHWUX W TeX Xe MarepuanoB WU OLWHAKOBOW KOHCTPYKLWM, No oThenb-
HocTu unu B cbope. MNpu 3TOM 1 apMUpPOBaHHbLIE CTEKITOBOMOKHOM Tpybbl N3 TepMooTBepxaatoLmxea Kaydykos (RTRP), u
apMUpoBaHHble CTEKOBOMIOKHOM TPyObl M3 nonuMep-pacteopa (RPMP) sBnstoTcs CTeKnoBONOKOHHLIMW TpyBamu.

M pnMmedaHue 1—B paMKax gaHHOro ctaHjgapta nosimnMep He AoimKeH UMEeTb NPUPoAgHOE NponucxoXxgeHne.

1.2 [laHHbli MeToA MOXET ObITh MCNOMNb3oBaH ANndA onpeaeneHns HDB Ansa cTeknoBONOKOHHLIX TPyO, rae COOTHOLLEe-
HUe MexXay BHELIHUM AUaMeTPOM U TONLMHON CTeHKM npeBblwaet 10:1.

MpumevyaHne 2—ogobHoe orpaHn4eHNe, OCHOBAHHOE Ha TEOPUW pacyeTa TOHKOCTEHHBLIX TpYD, B anbHel-
wem BygeT orpaHNYMBaTb NPUMEHEHNE JaHHOro MeToAa BHYTPEHHUMW SaBlEeHUsAMM, KOTOPbIE, COMMTaCHO COOTHOLLEHMIO
ANs KonbLEBOro HanpsixeHus, ByayT cocTaBnsATb npumepHo 20 % oT nony4yaemMoro rugpocTaT4ecKoro pacHeTHOro Hanps-
weHusa (HDS). Hanpumep, ecnu HanpsxeHue coctaBnaeT 5000 cpyHToB/KB.AtolM (34 500 kla), To BHYTpeHHee gaBneHue
B Tpybe gomkHo orpaHuymBateca 1000 dpyHTamu/ks.groiim (6900 klMa) HesaBMCUMMO OT AnameTpa TpyObl.

1.3 [daHHeIll MmeTof o6ecnevnBaEeT NofyYeHne pacqyeTHOro 3HaYeHUS AaBNeHNS ANA U3LENUiA CrTOXHON PopMEIl UMK
CUCTEM, B KOTOPbIX CITOXHEIE MONA MEXaHUYECKOro HanpspKEHUA MOTYT CEPbE3HO 3aTPYAHSATE UCMOMNB30BaHUE KOMNbLEBOIO
HanpspKeHWs.

1.4 KoHueBble ynnoTHeHMSA o6pasla B TECTOBLIX UCMBITAHUAX MOMYT ObITb 3aKkpenneHHbIMWM Ninbo cBoGOAHBIMM, YTO
NPVBOAUT K OMNpefeneHHbIM OrpaHUHYEHUSAM.

1.4.1 BakpenneHHble KoHUbl. O6pas3Libl NoABepratoTca BHYTPEHHEMY MEXAHUHYECKOMY HaMpPSXKEHUIO TONBKO B OKPYX-
HOM HamnpaBIeHuU, a rMApOoCTaTUYECKOE pacHeETHOE AaBleHne NMPUMEHUMO NULLL K HanpsKeHUAM, pasBuBatoLLMMCS B
OKPY>XHOM HanpaBneHuu.

1.4.2 CBobogHbIe KoHUBI. OBpasLibl NoABepratoT BHYyTPEHHEMY MEXaHUHYECKOMY HaMNpPsXKEHWUIO U B OKPY>KHOM, U Npo-
LONMBHOM HanpaBreHusx, HO Takum obpa3som, YTOObl OKPYXHOE HanpshkeHWe BABOE MpeBLIWano npofgornbHoe. [daHHbIi
METOZ He MOXET NPUMEHATLCA AN OLEHKN HaNpsXKEHWIA, BbI3bIBaEMbIX Harpy3kamu C NpoLoNbHbIM HanpsXXeHNeM, npe-
BblWwarowm 50 % oT 3HadeHna HDS.

1.5 3HauveHus, 3aABNeHHbIE B e4MHULEX «AAM-DYHT» criefyeT paccMaTpuBaTh B Ka4ecTBe CTaH4apTHLIX. 3Have-
HWS, JaHHble B cKoOKax, NpeAcTaBrneHbl UCKITIOYUTENBHO B 03HAKOMMUTENBHBIX LIEMNSX.

MpumedaHune 3 — [ng HacTosLero cTaHjapTa He CyLLecTBYeT M3BECTHOro akBuBaneHTa ISO.

1.6 B HacToslLeM cTaHfapTe He NpefyCMOTPEHO paccMOTpeHUe Beex BonpocoB oGecneveHns 6e3onacHocTy, ces-
3a@HHBIX C ero npuMeHeHneM. MNonb3oBaTens HacTosILLEero CTaHAapTa HECET OTBETCTBEHHOCTL 3@ YCTAHOBIIEHUE COOTBET-
CTBYHOLLMX MPaBWn Mo TexXHUKe 6e30MacHOCTU U OXpaHe 3[0PO0BbS, @ Takke oNpeAensieT LenecoobpasHoCcTb NPUMEHEHUS
3aKoHOoZAaTEeNbHBIX OrpaHudYeHuil nepes ero UCMoNbL3oBaHUEM.

MpumevaHue — Pepakumsa pasgena usMeHeHa AnNd NnpuBefeHnsi B cooTBeTcTBUE € TpeboBaHuamu FOCT P 1.5
(nodpasden 3.1) n FOCT 1.5 (nodpasden 3.7).
0B.2

2.1 CtaHgapThl ASTM:

D618 lNpaKkTuyeckne ykasaHusi kK NOAroTOBKe TeMMNepaTypHOro 1 BaXHOCTHOro pexumMa nractMmacce 4ns nposeje-
HWUA UCMbITaHWA

D883 NnacTtMacchl. TepMUHBLI U onpeaeneHns

D1598 MeToa ucnelTaHunidi Ans BpeMeHu HapaboTKM Ha OTKa3 nracTMaccoBbIX TpyO Nog NOCTOAHHBIM BHYTPEHHUM
faBrneHunem

D1599 MeTog, UcnbITaHUiA Ha COMPOTUBIIEHME NNacTMacCoBLIX TPYO M PUTUHIOB NOA KpaTKOBPEMEHHLIM MM paBm-
YecKUM JaBreHneM

D1600 Mnactmacckl. TepMUHLI U COKpaLLeHUs

D2143 MeTog ucnbiTaHWiA Ha MPOYHOCTE apMUPOBaHHLIX TEPMOYCa OvHbIX MfacTMaccoBbIX TPYS nof LMKIMYEecKUum
faBrneHunem
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D3567 MpakTudeckne yKkazaHUA K onpeaeneHunto XxapakTepucTUK « CTEKIOBOMOKOHHEIX» (apMUpPOBaHHEBIX CTEKIOBO-
NOKHOM) TPY6 M (PUTUHIOB M3 TEPMOOTBEPXAAOLLMXCH Kay4yKoB

F412 Cuctembl Tpyb U3 nnactmacchl. TEpMUHOMNOrKsS

F948 MeTog ucnbiTaHWii 4Ns BpEMEHU A0 NpopkbIBa CUCTEM U AeTanei Tpyd M3 nnactMacchl Nog NoCTOAHHBIM BHY-
TPEHHWUM [aBfieHMeM C Harnopom

MpumevaHue — Pepakumsa pasgena usMeHeHa And NpuBefeHnsi B cooTBeTcTBUE ¢ TpeboBaHusamu FOCT P 1.5
(nodpasden 3.6) u FOCT 1.5 (nodpasden 3.8).
0OB.3

3.1.1 OcHoBHasa TepMuHonorusa. OnpedeneHusa gaHbl B COOTBETCTBMM € TepMmuHonoruamm ASTM D883 u ASTM
F412, a ab6peBuaTypbl NpUBEAEHEI B COOTBETCTBUM C TepMmuHonorneir ASTM D1600, ecnim He ykasaHo UHOeE.

3.1.2 CBo60AHOE KOHLEBOE YNNOTHEHWE — YNIMOTHUTENBHOE YCTPONCTBO UMM MEXaHU3M, KpensALWMACH K KOHLY MC-
nelTyemoro obpasya Takum 06pa3om, YTO BHYTPeHHee AaBlneHne NPou3BogMT NPOLONbHOE pacTArMBaroLLlee HanpsxeHue
B AOMOSMHEHUE K KOMbLEBOMY W paguansHOMY HampsbKeHUIo B UCMbITyeMoM obpasLe.

3.1.3 3aKpenneHHoe KOHLEBOE YNITOTHEHNE — YMNOTHUTENBHOE YCTPOICTBO Ui MEeXaHU3M, ynparoLLMiAcs B Topew, Uc-
NbITyemMoro obpasua, Ui BHELLHSA CTPYKTYpa, OkasbliBatoLLas ConpoTUBIIEHNE OCEBOW Harpyake, NPOU3BOAUMON BHYTPEHHUM
JaBrneHneM, TeM caMbIM OrpaHW4MBast HanpsXXeHWe TOMbKO B NPsiMbIX 06pasLiax KoMbLEBOro U paguansHoro HanpaeneHus.

3.1.4 MpopblB — NpoTekaHne UcnbiTaTeNbHOR XKUAKOCTH KaknumM-nnbo obpa3om Yepes obpasel, 6yab To TpeluHa B
CTEHKe, MeCTHas TeYb UK Tedb Ha paccTosHUK Bonee 04HOro AuameTpa OT KOHLEBOMo YMNOTHEHMS.

MpumevyaHue 4 — [Ana gaHHOro MeToAa He npoTekatomne obpaslbl MOryT BbITh BKIIOYEHB! B MpoTeKaloLue
npu onpeaeneHHbIxX ycnougax, 0603HavyeHHbIX B nogpasgenax 6.3, 9.3 n 12.2.

3.1.5 CteknoBonokoHHas Tpyba — Tpyba, cogepallas apMUpOBaHWe CTEKIOBONOKHOM, BCTPOEHHOE B CTPYKTYPY
UMK OKPYXXEHHOE 3aTBepheBLUMM TePMOaKTUBHBIM Kay4yKOM; KOMMO3WLMOHHAS CTPYKTypa MOXeT cogepxaTb LiebeHou-
HbIi, FPaHYNUPOBaHHLIA UMW NIACTUHYATBIA HAaNONHUTENb, TUKCOTPONHbLIE areHThl, MUrMEHThLI N KpacuTenu, TepMonna-
CTUYHbIE WU TEPMOAKTUBHbIE A06aBKN MU MOKPLITUS.

3.1.6 ApMupoBaHHas CTeKnoBorokHoM Tpyba m3 nonumep-pactBopa (RPMP) — cTeknoBonokoHHas Tpyba ¢ Ha-
nonHuTenem.

3.1.7 ApMnpoBaHHas CTEKNOBOSIOKHOM Tpyba 13 TepMooTBepxaatolmxcs kaydykoB (RTRP) — cTeknoBorokoHHas
Tpy6a 6e3 HanonHuTENS.

3.1.8 KonbleBoe HanpspKkeHWe — pacTAruBaroliee HanpsieHWe B CTeHKax Tpy6 B KOMbLEBOM HanpaBneHun n3-3a
BHYTPeHHero gaBneHus. KonbLeBoe HanpsKeHne BeIYUCNSAIOT No dhopmyne:

S = P(D —tr)2tr, (1

roe S — KonbUeBoe HanpsxeHue, gyHTLI/KB.gtolM (kMa);
D — cpefHWA BHELUHWIA fnaMeTp apMUPOBaHHON TpyObl, AtOAMEl (MM);
P — BHyTpeHHee faBneHue, yHT/KB.AtoiM (KITa);
tr — MUHUManbHaaA ToNWMHa apMUPOBAHHOW CTEHKU, AOAMBI (MM).

MpumMmedaHue 5— KonblLeBoe HanpsbkeHWe ONpefenstoT Ha NpsAMbIX LunuHapudeckux obpasuax. OleHka o6-
pasuoB Goree CMoXHOW hopMbl MOXET GbITb OCHOBaHa Ha AaBneHun.

3.1.9 MmapocTaTudeckoe pacdeTHoe 3HadeHue (HDB) — konbLeBoe HanpsxeHue, onpegenseMoe AN CTEKNoBOMo-
KOHHEIX Tpy® C NOMOLLLIO AaHHOrO METOAA, YMHOXaeMO€e Ha MonpaBoYHbIA KoadduymeHT ans nonydeHns HDS.

3.1.10 M'mapocTaTnyeckoe pacyeTHoe AaerneHne (HDP) — oueHoYHOe MakcumarnbHoe BHYTPEHHee rugpocratude-
CKOe [aBreHune, KoTopoe MOXeT OblTb NMPUMEHEHO K feTanu TpyObl LMKINYECKM (NpoLecc A) Ui NPOAOIDKUTENBHO (Mpo-
Lecc B) ¢ BLICOKOW CTeMNeHbio BEPOATHOCTH, YTO yTeuKa He Npou3onjeT.

3.1.11 'mgpocTaTudeckoe pacdeTHoe HanpskeHne (HDS) — oLeHoYHoe MakcuMarnbHoe BHYTPEHHee pacTarnsaro-
Liee HanpsixeHWe B CTeHKe Tpybbl B KONbLEBOM HanpaefneHuu bnarogaps BHyTPEHHEMY MMAPOCTaTUHECKOMY AaBreHuo,
KOTOpoe MOXET ObITb NpUMeHeHo k o6pasLy TpyOel umknuyeckmn (Npouecc A) U NOCTOAHHO (Npouecc B) ¢ BEICOKOK cTe-
NeHbI0 BEPOSATHOCTM TOr0, YTO yTeYKa He Npon3onger.

3.1.12 JonrocpoyHoe rugpoctatndeckoe yeunue (LTHS) — oueHouHOe pacTarnBatoLLee HanpsKeHWe B CTEHKE TPpy-
6bl B KOMNbLEBOM HanpasneHWn bnarogaps BHyTPEHHEMY MMAPOCTaTUHECKOMY AaBIIEHUIO, KOTOPOE B Crydae LMKIMYeCKoro
NPUMeHeHWS NPUBEAET K NpopbiBy TpyObl Nocne onpefeneHHoro KonuyecTsa LUMKNIOB (Mpouecc A) Uin onpegeneHHoro
KonuyecTBa Yacos (npouecc B).

MpumeyvaHune 6—Bpemaonpegenernus LTHS unu LTHP ycTaHaBnuBaeTcs cornacHo ctanHaapTy uagenua. Kak
npa.uno, BpemMs coctaenseT 150 x 106 nubo 657 x 106 umknos gns npouecca A unu 100 000 nubo 438 000 yacos AnA
npouecca B.

3.1.13 Jonrocpo4vHoe ruapoctatudeckoe aaereHne (LTHP) — oueHoYHOe BHyTpeHHee AaBneHune B obpasle Tpy-
6bl, KOTOPOE B ClyYae LUKNNYeCKoro MpUMeHeHUs NPUBEAET K NpopkIBy TPYObI NOce onpegeneHHoro KonnmyecTaa LUKNoB
(mpouecc A) unu onpegeneHHoro konnyecTsa Yacos (npouecc B).
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3.1.14 PacueTHoe 3HayeHue gaBneHuns (PDB) — BHyTpeHHee faBrieHue, paccymTaHHoe AN CTEKOBOMOKOH-
HblX Tpy6 npy noMoLyyM AaHHOMO MeToAa W YMHOXEHHOe Ha NonpaBoYHbI KOS ULUUEHT ANA NONYYEHUSA 3HaYeHus
HDP.

3.1.15 HoMmuHanbHoe paBnexHue (PR) — oueHoYHOE MaKcuManbHOe faBrneHue B Tpybe unu uTuHre, kotopoe
MOXeT BbITb MPUMEHEHO MPOAOIPKUTENBHO C BLICOKOW CTEMNEHbI0 BEPOATHOCTM TOM0, YTO He Npou3oiigeT npopbie obpasya
TpyOsbl.

3.1.16 MonpaBoyHbIA KO3PPULMEHT — yucro oT 1,00 u MeHee, yuuTLIBatoLWEee MOrPELLHOCTL BCEX 3HaYEHWIA U
cTeneHein ansa 6e3onacHoi ycTaHOBKK CTEKINOBONOKOHHEIX TpyS. Mpu aTom KoadpduumneHT ymHoxatroT Ha HDB 1 nonyya-
toT HDS 1 3HayeHWe pacyeTHOro HOMUHAMNBHOMO AaBfIEHNS UMK ero yMHoxatoT Ha PDB, npu aToM nony.atoT Henocpea-
CTBEHHO 3Ha4eHWe HOMUHamNbHOro AaeneHus. B nobom criyyae B pesynsraTe rapaHTMpyeTcs KayecTBeHHas U BesonacHas
ycTaHoBKa Tpy6 npwW ycnosuwW TOro, Y4To BO BpeMs YCTaHOBKM Hagnexalyum obpasom Bblniv MCnonb3oBaHbl BbICOKOKaYe-
CTBEHHble AeTanu.

3.2 Onpegenexus TepMUMHOB, XapaKTepHbIX AN HacTosLero cTaHgapTa:

3.2.1 CpefiHWA BHELHUA guaMeTp — U3MepeHue, NoflydeHHOe B COOTBETCTBMU C MPaKTUYECKUMWU YKasaHUsaMM
ASTM D3567, 6e3 y4eTa apMUPOBaHHLIX UM HEAPMUPOBAHHBLIX BHELLIHUX TOMLLMH MOKPLITUS.

3.2.2 MuHuMansHasa apM1MpoBaHHas ToMLMHa CTEHKU — U3MepeHWe, NONyYeHHOe B COOTBETCTBUM C NPaKTUYECKN-
MU ykasaHuammn ASTM D3567, 6e3 yueTa apMUPOBaHHbIX U HEAaPMUPOBAHHLIX BHELLIHUX TONLYMH MOKPBLITUS U HAaKNagKu;
TOMLWWHa CTeH PUTUHIOB ONpefensaeTcs B CaMOM TOHKOM MecTe pUTHHra.

MpumedvaHune — Pepgakuusa pasgena MaMeHeHa AN NpUBELEHUA B COOTBETCTBUE ¢ TpeboBaHuamm fOCT P 1.5
(nodpasden 3.7) u TOCT 1.5 (nodpaszden 3.9).
OB.4

4.1 lMpouecc A 3akrntodaeTcd B BO3AEACTBUM MUHUMYM Ha 18 obpasuoB Tpybel unu dutmHra unu obounx obpasLioB
nod LUMKITMYECKUM BHYTPEHHUM AaBfieHUeM C 4YacTOTON 25 LMKNOB/MUH WU NPU HECKOMBKUX PasiiMYHbIX 3Ha4eHUsX AaBre-
HusA. Tpebyemasn TemnepaTypa UCNbITaHWA NOAAEPKUBAETCA NYTEM LIMPKYMALMU ropayeit XKUgKoCcTU Yepes obpasLpl unu
NpoBeAEeHNs UCMbITaHWIA B BO3AYLUHON cpefe C KOHTPOrnMpyeMon TemnepaTtypoil.

4.1.1 Uuknuyeckoe LTHS munu umuknuyeckoe LTHP TpyGbl unu ouTrHra nonyyaeTca nyTem sKcTpanonauuu rpadu-
Ka B 4BOMHOM rnorapudmndeckom mactabe MMHUM IMHERHON 3aBUCUMOCTMW KOSbLIEBOrO HANpsKeHUst UKW BHYTPEHHEro
[aBrieHns oT KonM4yecTBa LMKIOB A0 NpopbiBa.

4.1.2 SkenepuMeHTanbHasa ocHoBa npouecca A JofMKHa COOTBETCTBOBaTE MeToay ucnbiTaHnii ASTM D2143, koTo-
pblfi ABNSETCA YacTbio AaHHOro Metoga. Ecnu kakas-nnbo YacTb npouecca He COOTBETCTBYET METOAY UCMbITaHUA ASTM
D2143, HeobxoAMMO UCNOMB30BATL NONOXEHUSA JaHHOro MeTofa.

4.1.3 CTblkn Mexay obpasiamun Tpyobl U pUTUHra JOMKHLI ObiTb TAKUMK e, KOTOpble CTaHAaPTHO UCMONb3YOTCA
Ans uenelTyemblx o6pasuos.

4.2 lMNpouecc B 3akntovaetcs B BO3AeHWCTBUM MUHUMYM Ha 18 o6pasLoB Tpybbl unm dutnHra unu oboux obpas-
LOoB MOA NOCTOSAHHBIM BHYTPEHHWM rMAPOCTATUHECKUM AaBNEHWEM Pa3HOro YPOBHSA B KOHTPONMPYEMbIX YCIOBUSAX U
M3MepeHUW BpEMEeHW 40 NMpopbiBa A5 KaXA0ro ypoBHA faBreHusa. TemnepaTtypa UCMbITaHWA NoAAEepXKUBaAETCH NyTeM
norpyxeHusi o6pasLoB B BoASAHYIO GaHIO C KOHTPONMPYEMON TeMNepaTypo, UK UX UCTbITaHWS B BO3AYLLHOW cpefe ¢
KOHTpONMpyeMoil TemnepaTypoil Bo3gyxa, UK Xe 3a CHET LUPKYNALUM XKUAKOCTU HeoBX0AMMOW TeMnepaTypsl Yepes
obpasel,

MpumevyaHue 7 — NcnblTaHns B BoaAHOK GaHe uckmtovatoT obHapyxeHue yTedku (cM. 3.1.4) Kak BU3yansHo,
TaK 1 aNeKTPOHHBIMU CPEACTBaMM.

4.2 1 Ctatnyeckoe LTHS unu ctatnyeckoe LTHP TpyObl unun mTuHra nony4atorcs nyTeM skcTpanonaummn rpadmka
B ABOWHOM forapudMuyeckom maclutabe NUHUWN NWHEAHOW 3aBMCUMOCTMW KOMbLIEBOTO HAMPSPKEHUS MW BHYTPEHHEro
JaBreHus oT BpEMeHU 40 NpophiBa.

4.2.2 BKkenepuMeHTanbHas ocHoBa npouecca B fomkHa cooTBeTCTBOBaTL MeTody ucnblTaHuin ASTM D1598, me-
Toay mcnbiTaHnii ASTM F948 mnu xe nMm oboum, KoTopble ABMSAOTCA YacTbio JaHHoro metoga. Ecnn kakas-nmbo YacTb
npolecca He COOTBETCTBYET BeIbpaHHOMY MeToay, HeoBXo4MMO UCMOMB30BaTL NOMOXKEHUS JaHHOro METOAA.

4.2.3 CTblkn Mexgy obpasuamu Tpybbl U PUTUHIA JOSDKHEI ObiTe TaKUMK XKe, KOTOpble CTaHAapTHO UCMOSb3YIOTCA
Ans uenelTyemblx o6pasuos.

4.3 3HauyeHne HDB onpegendeTca U3 3HadeHna LTHS B cooTBeTcTBUM € pasgenoM 7 unu 10.

4.4 3HauyeHne PDB onpegensetca u3 sHadyeHns LTHS B cooTBeTCcTBUM € pasgenom 8 unum 11.

4.5 3HaveHne HDS ana Tpyb onpepenseTca nyTeM yMHOXeHWSA 3HadeHus HDB Ha nonpaBoYHbIi koo pULMEHT.

4.6 MNpoBepka 3HadeHnih HDB unn PDB ansa gapyrux usgenuvii. Korga ana obpasLoB yxe onpefeneHsl 3Ha4YeHUs
HDB wnu PDB cornacHo gaHHOMY METOAY WM MPOUCXOAWUT W3MEHEHWe MpoLecca UnNu matepuana usgenns, MoxeT ObiTb
npou3eegeHo NogTBepxaeHne UcxoaHbix 3HadeHnii HDB unu PDB B cooTBeTcTBUM ¢ pasgenom 12. CriegyeT npoBecTu
UcnblTaHUA NO KpaiHel Mepe LecTW 06pasLoB, U OHU AOMMKHEl OTBEYaTb YCTAHOBINEHHbBIM KPUTEPUSAM.

MpumevaHue — Pepakuus pasfena usMeHeHa LN NpUBeAEHWA B COOTBETCTBUE ¢ TpeboBaHuAmu fOCT 1.5
(nyHkm 7.9.5).
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0B.5 MNMpouecc A

6 ,D,onrocpquoe LUUKNnveckoe rmgpocrtatunideckoe HanpsaxeHue unn gonrocpovyHoe UuKnuiyeckoe
rmppoctarunyeckoe gasneHue

6.1 Belbupator cBobofgHOe N1bO 3aKkpeniieHHoe KOHLEBOE YNNOTHEHWE, OCHOBaHHOE Ha pacTArvBatoux Hanpsxe-
HWSIX, Bbl3blBaeMbIX BHYTPEHHUM AaBfieHUeM W TUMOM CTLIKOB B faHHOW cucteme Tpyb (cm. 1.4).

6.2 Mony4arT MUHUMYM 18 3Ha4eHWIA NPOPLIBHOMO LIMKMUYECKOro HanpsXXeHnsa AN KaXoi 3agaHHol TeMneparty-
pbl B COOTBETCTBUM C MeTOAOM UcNbITaHUA ASTM D2143, 3a UCKINIOYEeHWeM CreaytoLero:

6.2.1 OnpeaensaT cpefHUN BHELLHUA JUaMeTp U MUHUMAanbHYO TOMNWUHY apMUPOBaHHBLIX CTEHOK B COOTBETCTBUU
c MeToaoM ucnbiTaHnin ASTM D3567.

MpumedaHue 9 — M3-3a HeoOXogUMOCTW HapesaHWsl obpasla faHHoe ornpefereHue MoXeT ObiTb NpousBe-
LeHo Ha obpasle, He NpollejlleM UChbITaHWe. BerepcTBue STOMO NpW aHannae WCTonb3yHT 3aHOBO paccYUTaHHOe Uc-
MpaBreHHOe KOMbLIEBOE HaMpsKeHWe.

6.2.2 MNoBEILeHHOW TeMnepaTypbl UCNbITAHUA JOCTUraKT NyTeM LMPKYNALMW HarpeTon XXUAKOCTU, NPUMEHSAEMON B
XOfe UCMbITaHus, Yepes obpaseL Unn Npu ee UcnelTaHWAX B ropsyveM Bo3gyxe. B niobom crnyyae XuMaKocTb JOMKHa Noa-
LepxuBaTrbes B NpoMexyTke oT + 5 °F (3 °C) oT BbIbpaHHoi# TeMnepaTyphl.

MpumedaHne 10— Korga noBbilleHWe TEMMEPATYPLI B XO4€ UCTbITAHUIA NOLAEePXKMBAETCA NyTEM HarpeBaHus
LMPKYNUPYIOLLE XULKOCTW, NPUMEHAEMOI NPU UCMLITAHUK, KOHTPONMPOBaTL TEMNEPATYPY OKPYXKatoLlero Bo3fyxa HeT
HeoOX04UMOCTN.

6.2.3 3Ha4YeHNa HanpsHKeHUs UNu AaBneHns JoMKHbl ObiTe 0TOBpaHbl Takum 0bpa3oM, YToBbl pacnpefeneHue To-
Yek npopbiBa 6bINO crnegyoWwuMm:
Yucno LUuknoB 4o npopeiBa Touek npopbiBa (MUHUMYM)
OT1 1000 go 10 000 3
OT1 10 000 go 100 000
Ot 100 000 go 1 000 000
Ot 1 000 000 go 10 000 000
Bonee 15 000 000

Bcero 18
6.3 AHanuanpyrT pesynsraThl UCMbITaHWIA, MCNoNb3ya AN Kaxaoro obpasla 3aBMCMMOCTE Norapudma Hanpsie-
HWUS UK JaBneHna u3 pasgena 6, ot norapudgma Yncna LUMKIoB J0 NpopbiBa, Kak onucaHo B NpunoxeHun A1l

= W ww

MpumevaHue 11 — Kak npaBuno, Npu UCNbITaHUSX CTEKITOBOSOKOHHLIX TpyD No BepTUKanbHOR ocu (y) oTKna-
[ bIBaOTCA 3HAaYEHUS HaMNpPsKEHUS UK SaBreHuns], a No ropM3oHTanbHOW OCK (X) — 3HAYEHUS BPEeMEHW UMK LIUKIOB.

6.3.1 Obpasel}, KOTOPLIA NPOTEKAeT Ha PacCTOAHWM O OQHOr0 AMameTpa OT KOHLEBOro YMNfOTHEHUS, MOXET
ObITh:

- BKITHOYEH B Ka4eCTBE TOYKW MPOPLIBA, €CIN HAaXOAMTCA HMKe 95 % KpWBOW NpedenoB 40OBEPUTENBHOMO MHTepBana;

- 3aMeHeH W BHOBb UCMbITAH NPWU YCMOBUK, YTO HOBbIA NPOPLIB BYAET HaXOAUTLCH Ha PacCTOAHUK Aanblle 04HOro
AnameTpa OT KOHLeBOro ynioTHeHUS,

- NWKBWAMPOBAH, @ AaHHbIE HEe 3aCHUTaHbI.

6.3.2 Obpasutbl, He npopBaBLmeca cnycts 6onee 15 000 000 UMKNOB, MOMYT ObITb 3acHUTaHbl Kak MpopLIBLI NPW
0603Ha4YeHNn perpeccMoHHOn NpsAMoii. Mcnonb3oBaHne Takux AaHHbIX MOXET MPUBECTU K 3aHWXKEHWIO UMW 3aBbILLEHMIO
3HadeHuid ymknundeckux LTHS n LTHP. B nobom cnyvae fomkHbl ObITb yA0BNeTBOpeHbl TpeboBaHUA [OBEPUTENLHOMO
WHTepBana 3Ha4eHWin u3 pasgena 6.

MpumedaHue 12— He npopsaBLumecs oGpasLibl MOTYT GBITb UCMEITAHLI fanee 1 NIMHUM perpeccun nepecyuTa-
Hbl MOCIe BO3HUKHOBEHUS NPOpLIBa.

6.3.3 OnpefensaroT KOHEYHYIO MUHWIO AN1A SKCTPanonsayun no METOAY HauMeHbLUMX KBaApaToB C UCNONb3OBaHWEM
TOYeK NpopbIBa, a Takke TOYeK HEMPOpLIBa, BeIGpaHHLBIX NO KpUTepUsaM, onucanHbiM B 6.3.1 1 6.3.2. He cneayeT ncnone-
30BaTb TOYKM MPOpPLIBA CO 3HAYEHUSMU LaBMEHUSA WM HanpshXeHUs, KOTopble NMPUBOASAT K NPOPLIBY, MPOUCXOASALLEMY
MeHee YeM 3a 500 LMKNOB B CpeAHeM; OMNpeAenuTb AaHHble TOYKW NyTeM YCpeAHEHWUS KOnu4yecTBa UCMbITaHUIA LMKIOB
[0 NpopbIBa C O4MHAKOBLIM YPOBHEM HaMpsKEHWUA UNu AaBneHus, Hanpumep, npu HanpsxkeHwun B £ 200 dyHTOB/KB. 410M
(1380 «Ma) unu gasneHun + 20 dpyHTOB/KB.AtoWM (138 Kla). BkntoyatoT B 0TUET BCe AaHHble O ToUYKax NpopbiBa, UCKIo-
YeHHbIX U3 pacyeTa, U OTHOCAT UX K JaHHOW KaTeropumu.

MpumevyaHue 13 —NockonbKy AaHHbIA NpOLECC NPUMEHUM Kak ANnda Tpyb, Tak u ans UTUHIOB, pEKOMEH YETCS,
YyToBLI 06pasel) TPYObI M PUTUHT BbINKU UCMbITaHbl OL4HOBPEMEHHO Kak ofuH obpaseL| MyTeM WCMofb30BaHUA CTaHAapTHOro
npouecca Ux CoeAnHeEHNs ¢ PUTUHIOM Ha OAHOM U3 KOHLOB. Ecnn qoUTUHI NpopbiBaeT NepBeIM, OH MOXET ObITb OTAENEH,
a ucnblTaHne NPoJOIMKEHO ¢ Lienoi Tpybol ¢ MexaHM4YeCKUM KOHLEBLIM YMNOTHEHNEM Ha MecTe uTUHra. B cnydae, ecnu
Tpyby npopbiBaeT NepBON, AaHHbLIE MOXHO 3anucaTb, 3aMeHUTb TPyOy M NpofonxaTb UCMbITaHWA A0 TeX Nop, noka He
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NpopBeT UTHHT. Criefys STol pekoMeHAaLMK, UCMBITATENb CMOXET MOJTyYaThk TOUKM NpopeIBa U AN TpyObl, U Ans UTUHra,
NPOBOASI UCMbITAaHUS TOMNBKO ofHOro obpasuia.

7 Lluknuyeckoe rmapocrtaTtunyeckoe pacieTtHoe 3HavdeHue

7.1 BeluucnsaioT uuknunyeckoe LTHS B onpegenerHHoe Bpemsa (150x106 nnu 657x106 L4MKNOB), Kak onucaHo B Npu-
noxeHun A1.

7.2 Ecrin SXy> 0 (cm. A1.4), paHHble cnegyeT cynTaTh HEMPUIOAHBIMU.

7.3 BblumcnsAoT r B cooTBeTCTBUM ¢ A1, ECnun r ABRSeTCA MeHbLUe NPUMEHAEMOro MUHUMAarbHOMO 3Ha4YeHUs, Npu-
BefeHHoro B Tabnuue A1.1, AaHHble CriegyeT cunTaTh HEMPUrOAHEIMU.

7.4 Tpn HeoBXOAUMOCTM ONPEAENSAIOT KaTeropuio umknudyeckoro HDB B cooTBeTcTBUM € Tabnuueit 1.

8 Linknnyeckoe pacueTHoe 3HauUeHUe faBneHus

8.1 Ucnonb3aytoT npouecckl o 7.1, 7.2 n 7.3, NoACTaBUB 3Ha4eHWe JaBneHns BMECTO HamnpsaXeHus.
8.2 Npwn HeoBX0AUMOCTM ONPEAENSAIOT KaTeropuio umknunyeckoro PDB B cooTBeTcTBMU C Tabnuueii 2.
Mpouecc B

9 NonrocpoyHoe NOCTOSIHHOE rMApPOCTaTUYecKoe HanpsKeHne

9.1 Belbupator cBobogHOe N1bO 3aKkpeniieHHoe KOHLEBOE YNNOTHEHWE, OCHOBaHHOE Ha pacTArvBatoux Hanpsxe-
HWSX, Bbl3blBaeMbIX BHYTPEHHUM AaBfieHUeM W TUMOM CTLIKOB B faHHOW cucteme Tpyb (cm. 1.4).
Yueno yuknos Ao npopeiBa Touek npopbiBa (MUHUMYM)

Ot 10 go 1000 4
Ot 1000 po 6000 3
Bonee 6000 3

Bonee 10 000

Bcero

1
18

9.2 MNonyyatoT MUHUMYM 18 3HaYEeHUA ToYeK NpopblBa ANA Kax Ao 3afaHHOR TemnepaTypbl B COOTBETCTBMU C METO-
ZoM ucnbiTannii ASTM D1598 nubo metogom ucnbitaHmit ASTM F948, 3a ncknto4eHeM CrieyHoLLEero:

9.2.1 OnpeaensawT CpefHUA BHELLHUA JUaMeTp U MUHUMAanbHYO TOMNLWMUHY apMUPOBaHHBLIX CTEHOK B COOTBETCTBUU
¢ MeTogoM ucnbiTaHuii ASTM D3567 (npumedaHue 9).

9.2.2 BHyTpu ucneiTyemoro obpasua Tpybel unu dutuHra gormkHa 6biTe Boga. BHeluHel cpefoil ABNAeTcA BO3-
Jyx nnbo BaHA ¢ KOHTPONMPYEeMOI TemnepaTypol BOAbl (CM. pasgen 7). MoxHO ucnonb3oBaTk Takke SPYryto Cpeay, 4To
JOMKHO BbITb ONWCAHO B NPOTOKOME UCNbITaHWiA. XKngkocTb, MpUMeHsaeMas B Xoge UCnbITaHWA, AorKHA NoOAAEPXKUBaTLCH
B NpoMexyTKe oT = 5 °F (3 °C) oT BbIbpaHHO TemnepaTypbl (CM. NnpumMedaHue 10).

9.2.3 3HaveHUs HaNpsPKeHUs UNU AaBneHns 4Ns UCnblTaHui JOmKHbI O6bITb BeIBpaHbl TakuM 06pa3som, 4Tobkl nony-
YWUTb cregytoLlee pacnpefeneHne To4ek Npopkisa:

Tabnuuya 1 — KaTeropuu rufpoctaTuyeckoro pacieTHoOro 3Ha4eHnsl ¢ MoMoLL Lo Npolecca A unu npolecca B

KaTteropus HDB WHTepBan paccunTaHHbIX 3HaYEHUI
DYHT/KB. SONME kMa OyHT/KB.4IOWM kMa
2500 17 200 Ot 2400 o 3010 Ot 16 500 go 20 700
3150 21700 Ot 3020 o 3820 Ot 20 800 go 26 300
4000 27 600 OT1 3830 fo 4790 Ot 26 400 go 33 000
5000 34 500 Ot 4800 o 5990 Ot 33 100 go 40 900
6300 43 400 OT1 6000 o 7590 Ot 41 000 go 52 900
8000 55 200 Ot 7600 o 9590 Ot 53 000 go 65 900
10 000 68 900 OT1 9600 o 11 990 Ot 66 000 go 82 900
12 500 86 200 OT1 12 000 go 15290 OT 83 000 go 105 900
16 000 110 000 Ot 15 300 go 18 990 Ot 106 000 go 130 900
20 000 138 000 OT1 19 000 go 23 990 Ot 131 000 pgo 169 900
25000 172 000 OT1 24 000 go 29 990 Ot 170 000 po 209 900

19



FOCT P 57069—2016

OkoHyYyaHue mabnuupsi 1

KaTeropua HDB WHTepBan paccuuTaHHbIX 3HaYEHUI
DYHT/KB. SONME kMa OyHT/KB.AOAM kMa
31 500 217 000 OT1 30 000 go 37 990 OT1 210 000 po 259 900
40 000 276 000 Ot 38 000 go 47 000 Ot 260 000 po 320 000
2 CTaHfapTHbI ypoBeHb HanpsKeHWs, BeIGpaHHbIi B cooTBeTcTBUM ¢ 1ISO 3, cepusa R10.
Tabnwuya 2 — KaTeropuu rugpoctaTnyeckoro pacHeTHOro 3Ha4eHs ¢ NOMOLLLIO NpoLecca A unu npouecca B
KaTteropus PDB WHTepBan paccunTaHHbIX 3HAYEHUI
OyHT/KB. AIOWM Bap? kMa OyHT/KB.AOAM kMa
91 6,3 530 Ot 87 no 110 OT 605 fo 760
116 8 800 Ot 111 po 143 Ot 765 fo 990
150 10 1000 OT1 144 no 172 OT1 995 no 1180
180 12,5 1250 OT 173 o 220 OT1 1190 o 1510
230 16 1600 Ot 221 fo 287 Ot 1520 no 1980
300 20 2000 OT1 288 o 345 OT1 1990 po 2380
360 25 2500 Ot 346 f0 438 OT1 2390 o 3020
460 31,5 3150 OT1 439 fo 556 Ot 3030 go 3830
580 40 4000 Ot 557 0 695 OT1 3840 no 4790
725 50 5000 OT 696 fo 876 Ot 4800 no 6040
910 63 6300 Ot 877 o 1110 OT1 6050 no 7680
1160 80 8000 Ot 1115 o 1380 Ot 7690 o 9580
1450 100 10 000 O1 1390 fo 1720 OT1 9590 no 11 800
1800 125 12 500 O1 1730 go 2220 Ot 11 900 po 15 300
2 CTaHpapTHLIA YPOBEHL HanpspKeHWs, BoiOpaHHLIA B cooTBeTcTBUU € ISO 3, cepusa R10.

9.2.4 MNopaepXunBatoT BHYTPEHHEE UCTBITATENBHOE AaBliEHNE B KaxAoM obpaslie ¢ TOYHOCTbIO A0 * 1 % OT Bbl-
OpaHHoro 3Ha4eHus. amepaoT BpeMs J0 NpopbiBa ¢ TOMHOCTHIO 10 + 2 % unu £ 40 4, ecnn 40 4 cocTaBnstoT meHee 2 %
OT U3MepPseMOro 3Ha4YeHUs BPEMEHM.

9.3 AHanusunpyoT pesyneraThl UCMbITAHUA, MCMOMb3YA A5 KaXA0W TOYKM NpopbiBa 3aBMCUMOCTL Norapudma Ha-
NPsPKEeHUs UNu AaeneHus B pyHTax/ks.A0AM Unu kla oT norapudma BpeMeHW NpopbiBa B Yacax, Kak onMcaHo B Npumo-
xeHum A1 (npumedaHue 9).

9.3.1 ObpaseL, KOTOPbLI NPOTEKaeT Ha PacCTOAHUW L0 OAHOro AUamMeTpa OT KOHLEBOro YMNOTHEHWS, MOXET ObITh:

- BKITHOYEH B Ka4eCTBE TOYKW MPOPLIBA, €CIN HAXOAMTCA HMKe 95 % KpWBOW NpedenoB 4OBEPUTENBHOMO MHTEpBana;

- 3aMeHeH W BHOBb UCMbITAH NPWU YCMOBUK, YTO HOBbIA NPOpLIB BYAET HaXOAUTLCH Ha PAacCTOAHUN Aanblle 0gHOro
AnameTtpa OT KOHLeBOro ynioTHeHUs,

- NWKBUAMPOBAH, @ AaHHbIE HE 3acCHUTaHbI.

9.3.2 Obpasukl, He npopBaBLUMecd Yepes bonee 4em 10 000 4, moryT ObITb 3acHMTaHbl kak NpopbiBbl Npy 0603Ha-
YeHWUN perpecCcMoHHON NPAMON. Micnonb3oBaHWe TaknxX AaHHbIX MOXET MPUBECTM K 3aHUXEHUIO WU 3aBbILLEHWIO 3HAYEHUI
NocTosHHbIX LTHS u LTHP. B nto6om crnyyae aomkHbl ObITh yA0BnNeTBOpeHbl TpeboBaHNS JOBEPUTENBHOIO MHTEpBana
3Ha4eHuni n3 9.3.1.

MpumedaHue 14— He npopsaBLunecs oGpasLibl MOTYT GbITh UCMEBITAHLI fanee U MMHUM perpeccun nepecyuTa-
Hbl MOCIe BO3HUKHOBEHUS NPOpLIBa.

9.3.3 OnpegensoT KOHEYHYIO NIMHWIO ANS 9KCTPanonsauun no MeTogy HauMeHbLUUX KBagpaToB ¢ UCMOMb3oBaHWEM TO-
YeK MPopLIBa, a TakKe TOMEK HeMPOpLIBa, BbIOpaHHbLIX Mo KpuTepuam, onucaHHbiM B 9.3.1 1 9.3.2. He cnegyeT ncnonesoBarb
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TOYKM NPOPEIBA CO 3HAYEHUAMM LaBMeHUS UMK HanpshKeHWUs, KOTOpble MPUBOAAT K NPOPLIBY, MPOUCXOSSALLEMY MEHEE YeM
3a 0,3 4 B cpegHeM; onpeaensatoT JaHHble TOYKW NyTEM YCPEAHEHUS KoNMYecTBa UCMbITaHUA LMKITOB A0 MpopkbIBa C 0AU-
HaKoOBbIM YPOBHEM HanpshXeHUA Unu faeneHnus, Hanpumep, npu HanpsxeHun B + 200 dyHToB/kB.AtoWM (1380 kla) unu
JasneHuu + 20 pyHTOB/KB. AtoiM (138 Kla). BknioyaloT B 0TYET BCe JaHHbIe 0 TOMKax NpopbiBa, UCKIHOYEHHBIX U3 pacyeTa,
W OTHOCAT WX K AaHHOW KaTeropuu (npumedaHue 12).

10 NMocTosiHHOE rmnppoctarnyeckoe paciyeTtHoe 3Hal4eHue

10.1 BeiumenstoT noctosiHHoe LTHS B onpegeneHHoe Bpems (100 000 unu 438 000 4), kak onvcaHo B npuroxeHun A1l.

10.2 Ecnn SXy >0 (cMm. A1.4), paHHble cnegyeT cyUTaTh HENPUIOAHBIMU.

10.3 BedmcnatoT B cooTBeTCTBMM ¢ A1.4.3. ECnn r MeHee NpUMEHSeMOoro MMHUMarsHOro 3Ha4yeHus, NpuBeEHHOro
B Tabnuue A1.1, AaHHble crneayeT cynTaTe HEMPUroAHLIMM.

10.4 MNpwn HeoBXOQMMOCTM OMPERENSIOT KaTeropmto Lmknundeckoro HDB B cooTBeTcTBUM € Tabnuueid 1.

11 MocToAAHHOE pacueTHoOe 3HaYeHUe AaBneHUus

11.1 UcnonbayoT npouecckl no 7.1, 7.2 1 7.3, NofCcTaBUB AaBrneHne BMECTO HanpsXeHUs.
11.2 Mpw HeoBxoaMMOCTH ONpeaENSIOT kaTeroputo Uuknudeckoro PDB B cooTBETCTBUM ¢ Tabnuueid 2.

12 MNpoBepka 3HauyeHnit HDB nnu PDB

12.1 B To BpeMs Kak TpyObl UMEIOT KOHKPeTHLIE 3Ha4veHns HDB nnn PDB, onpefeneHHble B COOTBETCTBUM C MNpO-
Leccom A unu npoueccom B, ntoboe namMeHeHwe matepuana, npouecca NpovM3BoACcTBa, KOHCTPYKLMKU UK TOMNLWWHBI BKMa-
Lblleil MoxeT noTpeboBaTb COPTUPYIOLLYIO OLIEHKY, Kak onucaHo B 12.2, 12.3, 12.4,12.5n 12.6.

12.2 MonyyaloT ToYKN NpopbiBa AN Kak MUHUMYM ABYX Habopos o6pasLoB, rge B kaxaoMm Habope HaxoguTcs no
Tpu 1 Bonee obpasua, UCMLITYEMbIX NPW OAHOM W TOM Xe YPOBHE HanpsXeHUs 1 AaBreHWus, HanpsXeHWsa B npegenax
+ 200 cpyHTOB/KB.AtoMM (1380 KklMa) n faeneHus ot + 20 dyHT/kB.AtoiM (138 KMa) cnegytowum obpasom:

12.2.1 Ana npouecca A

Yneno uuknos Jo npopelsa (cpedHee rno Habopy)

Yneno Todek npopbiBa (MUHUMYM)

OT1 15 000 go 300 000 3
Bonee 1 500 000 3
Bcero 6

3acunTbIBaloT 3a NpopbIBbl 06pasLbl, He NpopBaBLUMXcA Yepes Gornee Yem 4 500 000 LUMKIIOB, YTO MOXKET MPUBECTM
K 3aBblLUEHMWI0 3Ha4YeHnin npamoii perpeccun HDB nnn PDB.

12.2.2 Ana npouecca B

Yncno yacos o npopblBa (CpegHee no Habopy) Yneno Todek npopbiBa (MUHUMYM)

OT110 go 200 3
Bonee 1000 3
Bcero 6

3acuuTbiBaloT 3a NpopbiBbl 06pasLbl, He NpopBaBLuMecs Yepes 6onee Yyem 3000 4, YTO MOXET NPUBECTU K 3aBbl-
LLEeHWIo 3HaYeHuiA npsamol perpeccun HDB unu PDB.

12.3 BelumensioT u cTpoaT B 95 % goBeputensHoM UHTepBane u B 95 % npefene NporHo3nMpoBaHUs UCXOLHON Nps-
MOW perpeccu B COOTBETCTBUM € MYHKTOM A1.4 ¢ UCMONb30BaHWEM JaHHbIX, MOMyYeHHbIX paHee.

MpumedaHue 15— Mpefen NPorHo3NPoOBaHUs ONPeAeNnseT rpaHuLisl OTAeNbHEIX HabMpeHUi, B TO BpeMsl Kak
LOBepUTENbHEI MHTepBan onpefensieT rpaHuLbl NpsIMON perpeccuu.

MpumedvaHue 16 —lpu 95 % goBepuTENBHOM UHTEpBane ecTb 2,5 % BepoATHOCTb TOro, YTO CpefiHee 3Ha-
YeHue NPsAMOW Perpeccuy MOXET OKasaTbCsa Hah BEPXHUM MpederioM AOBEpUTENbHOro HTepBana, u 2,5 % BeposATHOCTb
TOro YTO cpefHee 3HaYeHne AN NPSMOWA perpeccun okaxeTcs HuXKe HuxHero npegena. Ansa 95 % npegena nporHo3mpo-
BaHWA ecTb 2,5 % BEepOATHOCTL TOr0, YTO OTAENbHBIE TOYKU JaHHLIX OKaXYTCHA 3@ BEPXHUM NpeferioM NporHo3upoBaHus,
1 2,5 % BepOATHOCTb TOrO, YTO OTAEMbHbIE TOYKM AAaHHBIX OKaXYTCH 3@ HUXHUM NpefenioM NporHo3npoBaHus.

12.4 JTiobble usmeHeHus B MaTepuane Tpyb 1 npouecce Npou3BOACTBA MOXHO CHUTATb HE3HAYMTENbHbIMU WU JO-
NYyCTUMbIMKW, €CINU pe3yrnbTaThl, NofyyYeHHble B 12.2, 0TBEYaOT cref YoM KpuTepusam.

12.4.1 CpeaHsasA Touka nNpopbiBa ANSA KaKAOrO YPOBHSA HaNpsiKeHUs UMW AaBreHUs HaXOQUTCA He HUXE HUXHEro
npegena 95 % [oBepuTENLHOrO UHTEpBana NpsAMon perpeccuu.
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12.4.2 HWxHASA ToYKa NpopbiBa ANA KaX4oro YpoBHS HaNpsbKeHUs UK faBneHns HaxoauTca He HUXe HukHero 95 %
npeAena NporHo3MpoBaHWsA UCXOLHOW NPSAMOIA perpeccuu.

12.4.3 Toukun NpopkiBa pacnonararoTcs Ha UCXOAHOW NPSIMON perpeccun. Huxe UCXO4HON NPAMON perpeccun MoxeT
HaxoauTbcs He Bonee ABYX TPETLUX TOYEK NpopbIBa.

12.5 B otnuume ot 12.4 ntobrle nameHeHns B Matepuarie Tpyb u npouecce NPoM3BOACTBA CHUTaTb AOMYCTUMbBIMY,
€Cnu pesynbraThl, NonydeHHble B 12.2, oTBeYatoT Criefyownum KpuTepusMm:

12.5.1 Bce ToUKM faHHbIX HaxodAaTes Bhile HUxXHero npefena 95 % AoBepUTensHOro MHTepsana NnpsiMoi perpeccuu.

12.5.2 Mo kpaliHelh Mepe ABe TOYKM NpeBbILLakT BpeMs npopbisa B 4.5 x 10 6 yukrios unu 3000 u.

12.6 [aHHble, oTBeYatoLlme KpUTEpUSM, yKkasaHHbIM B 12.4 unu 12.5, MOryT cumTaTbes YacTbio UCXxofHoro Habopa
JaHHBIX 1 HOBOW npsaMoi perpeccun n onpeaensate HDB nnn PDB, ncnonbays Bce To4Uku NpopeiBa.

12.7 B cny4ae, ecnu faHHble He OTBEYaloT KpUTEPUAM, YKazaHHbIM B 12.4 unun 12.5, uameHeHua cnegyeT cuutaTb
3HaYMTENbHLIMU, U JomkHa BbiTb Co3faHa HoBas NpsimMas perpeccuun. B To BpeMs kak NpoBOAATCS HOBblE UCMBITAHUS, 3a
HWXHUI nHTepsan HDB unu PDB ana mMaTepuarnos U U3MeHeHUs npoLecca NPOU3BOACTBa MOXHO CHUTATL CreaytoLee:

12.7.1 HwxHuia npegen 95 % AoBepuUTENBHOro UHTEpBana NPAMOW perpeccumn 3HadeHus, Nory4eHHOro NyTeM aKce-
Tpanonauuun Tovek npopbiBa oT 12.2.1 go 657 000 000 yuknos (50 neT) cornacHo npoueccy, onUcaHHOMy B 7.2, Unun oT
12.2.2 po 438 000 4 (50 neT) cornacHo npoueccy, onucaHHOMY B NpunoxeHum A1.

12.7.2 HwxHuid npegen 95 % JoBepUTENLHOMO MHTepBana UCXO4HON NpAMoii perpeccuu 3a 50 net.

13 ranOCTaTM‘-IeCKoe pacyeTHoe HanpsixkeHue Unu ruapocrtaTtnuyeckoe pacuetHoe naBneHune

13.1 Nonyyator HDS nnu HDP nytem ymHoxeHus HDB unu PDB, kak onucaHo B npouecce A unu npouecce B, ¢
MOMOLLIbIO MOMNPaBOYHOMO KoadhuLMeHTa, BeIbpaHHOro Ans NPUMEHEHUs K ONpederneHunto AByx rpynn ycrnosuii. MNepsas
rpynna paccMaTpyuBaeT U3MEHEHWS YCNOBUIA UCMBITaHWA M NPOU3BOACTBA, 0CODEHHO CTaHAapTHblE USMEHEHUS B MaTepu-
ane, NpoW3BOACTBE, XapaKTepucTukax, cnocobax TpaHCNOPTUPOBKYM, a Takxe npoLecchl oLeHKN B AaHHOM MeToge. Bro-
pasd rpynna paccMaTpuBaeT NPpUMeHeHWe, 0COBEHHO YCTaHOBKY, BHELLHWE YCIOBUS, TEMNepaTypy, BO3MOXHbIE ONacHOCTH,
XenaeMblii CPOK sKcnyartayuu 1 BelbpaHHyto cTeneHb HageXHOCTH.

MpumevaHue 17 — Llenbto faHHOrO MeTOAa He ABMAETCHA NpefocTaBreHne NonpaBoYHbIX KOIPPULIMEHTOB.
MonpaBoyHbIA KOS PULMEHT JoMmKeH BbiTb BbIGpaH MHXXEHePOM-NPOEKTUPOBLLMKOM NOCie NOMHON OLEHKM yCroBMii 0b-
CNY>XMBaHNUA N WHXEHEPHLIMW CBOWCTBAMMW KOHKPETHbLIX MaTepuanos mracTMmaccoBbelx Tpyb. PekomeHfoBaHHbIe nonpa-
BOYHble KO3 PULMEHTLI He ByayT paspaboTaHbl unu BeinyLleHbl ASTM.

14. HomnHanbHoe gaBneHue

14.1 nA faHHbIX, OCHOBaHHLIX Ha KOMbLEBOM HaMnpsXeHWM, BbIMUCAAIOT HOMUHaNbHoe gaBneHune n3 HDS no dop-
myne 1SO, npuBeneHHoi B 3.1.8 ANs Kaxporo fuameTpa U TOMWMHBLI CTEHKU TpyObl, M3rOTOBMNEHHOWR M3 onpefeneHHbIX
UcnblTaHHbLIX Marepuanos W KOHCTPYKLUA.

14.2 [AnA AaHHbIX, OCHOBaHHLIX HA BHYTPEHHEM aBneHnn, BbIYMCASIOT HOMUHAlNbHOE AaBMNeHWe HenocpeCTBEHHO
13 HDP ans nagenuid, srotToBneHHbIX U3 orpeAeneHHbIX UCMbITaHHbIX MaTepranos U KOHCTPYKLMA.

MpumedvaHune — Pepakyus pasgena usMeHeHa Ang NpuBeAeHWsA B COOTBETCTBUE ¢ TpeboaHusamu fOCT 1.5
(nyHkm 7.9.8).

IB.6

15.1 MpegocTaBNAKT OTYET O cnefytollein MHpopmaLuu:

15.1.1 NonHoe o6o3HaveHne obpasya, BKIoYasa TUM, UCTOYMHWK, KOAOBLIA HOMEP U3rOTOBUTENS, HOMEpP NapTuu, a
TakKKe BaXKHYHO XPOHUKY, €Cnin TakoBas MMeeTCH.

15.1.2 XapakrepucTuka obpasia, BKIo4ad HOMUHarbHLIA pasmep, CPELHIO U MUHMMAaIbHYHO TOMLLUHY apMUpo-
BaHHOW CTEHKM, CPEAHWI BHELLHUIA AMaMeTp, a TakKe Tennou3onupyroLwuini Matepuar u ero TONLWMHY, eCnu usgenve 6eino
TENnon3onNnpoBaHo.

15.1.3 XapaKkTepucTuku pUTUHra, BKIoYasa TUN OUTKUHIA, a Takke BCe MYyHKTHl, NepevncrieHHsle B 15.1.2.

15.1.4 MpumeHsaeMEId Npouecc (npouecc A unu npouecc B), a Takke MapKupoBKa aHHOro Metoda UcnelTaHuia co-
rnacHo ASTM.

15.1.5 Tun KOHLUEBOrO YNNOTHEHUS, 3aKpeneHHoe unn cBoboHoe.

15.1.6 TeMnepaTypa NnogaepKMBaHua BO BpeMs UCMbITaHUA.

15.1.7 VcnbiTaHUA BHELUHUX U BHYTPEHHUX YCIOBUIA TPyObl.

15.1.8 Tabnuua HanpsxeHWiA U faBneHuii B yHTax/kB.AoiM unu kla, a Takke KONMYECTBO LMKITOB NpopbiBa (Npo-
Lecc A) u BpeMeHW Jo npopbiBa (Npouecc B) Bcex ucnbITyemblx 06pasLoB; npMpoda npopbiBa U usgenue, rge oH cryyun-
¢, PUTUHT UK Tpyba. OBpasLbl, KOTopble BBl NPUHATLI 3@ U3AENUA C MPOPEIBOM NOCIE HAXOXAEHWUSA NO4 HanpsXKeHnem
unu gaeneHmem B TedeHmne Sonee Yem 15 000 000 yuknos unu xe Gonee Yem 10 000 W, AOMKHLI ObITb BbIAEMNEHBI.

15.1.9 OnpegeneHHoe LTHS unu LTHP.

15.1.10 3HaueHue r.

15.1.11 HDB wvnun HDP.

15.1.12 NecTouHuk HDB unu PDB (7.1 unu 7.2 ana npouecca A unun 10.1 unu 10.2 ansa npouecca B) n Bce paccuu-
TaHHbIe 3Ha4YeHNUA B COOTBETCTBUM C Tabnuuein 1 nunu Tabnuueit 2.
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15.1.13 Kakoe-nnbo HeobbIMHOE NOBEAEHNE, 3aMEYEHHOE NPU NPOBESEHUN UCTIBITAHWUIA.
15.1.14 JaTbl npoBedeHNUs UCNbITaHURA.
15.1.15 HasBaHue nabopaTopuiti U OTBETCTBEHHOIO 3a NPOBELEHNE UCTIBITAHWIA.

MpumedvaHune — Pepakuus pasgena M3aMeHeHa ANA NpUBEAEHNA B COOTBETCTBUE ¢ TpeboBaHusmu FOCT 1.5
(nyHkm 7.9.10).

MpunoxeHue
(ObsazaTenbHoe)

A1 BbluucneHnss HaMMeHbLNUX KBaAPaToOB ANA OO0SIFTOCPOYHOro rMapPoCTaTU4ECKOro yeunus
U QONroCpoYvYHoOro rmgpocratuyeckKkoro gasrieHus

A1.1 O6LKe gaHHble
A1.1.1 AHanua ocHOBaH Ha cnefyoLiemM COOTHOLLEHUU:

y=a+bx, (A1.1)

rAe y — nepeasi NepeMeHHas, X = BTopas nepeMeHHas, b = yrnoBon koapdnLNEHT NPSMON, N @ = OTPE30K Ha OCH V.
A1.1.2 Vicnonb3yoT aHanuma NMHeAHOro COOTHOLLEHUA OYHKLUMIA (MHOrAa Ha3biBAETCA «aHann3 koBapuauui»), B oT-
Nnymne oT UCMbITaHUIA Ha 3HaK ( «+» UK «—») yrnoBoro KoadduumeHTa, a Takke KoappULNeHT Koppenauum KonuyecTea
JOCTYMHbBIX JaHHbIX. Mcnone3ayemble hopMynbl aOTCH BMECTe C NpUMepaMu SaHHbIX U pesyrnsraTamu, Ha OCHOBaHWUM
Yero MoryT BbITb BbINOMHEHbI Ntobble fpyrne cTaTUCTUYECKUe pacyeThl, OTNINYHbIE OT AEACTBUSA COorMalleHmns, ¢ npumepa-
MW pPe3yrnbTaToB B YCTAHOBIIEHHLIX paMKax.
A1.1.3 B HacTosiLLeM NpUNOXEHUN NEPUOS aKTyanbHOCTU pacyeToB cocTaBnseT 50 net.

A1.2 MNpouecc aHanusa gaHHbIX

A1.2.1 Vicnonb3oBaHWe aHanu3a NMMHEWHOro COOTHOLLEHMA PYHKLUMIA ANA aHanu3a n nap 3HadyeHui faHHbIX (Takux
KaK ¥ 1 X) U nonyveHuna cnegyoLlei nHdopmMauumm.

A1.2.1.1 YrnoBoii koahdpULMeHT NpAMON, b.

A1.2.1.2 OTpe3oKk Ha ocu y, a.

A1.2.1.3 KoadpbmumeHT koppensayuu, r.

A1.2.1.4 3HauyeHnsa HWxHero npegena 95 % JoBepUTENBLHOrO MHTEpBana v npegena nporHo3npoBaHus.

A1.3 NMpucBauBaHne nepemMeHHbIX

A1.3.1 MNycTb x — Igt, rae t — BpeMA B Yyacax (UNu Uuknos), Torga y — IgV, rae V — 3HadeHne HanpsxeHus (fas-
neHwus).

A1.4 ®opmynbl cooTHOLEHUSA (PYHKLUIA U MeToA BblUUCTIEHUA

A1.4.1 OcHoBHas cTaTUCTMKa U BEMUYUHBI
A1.4.1.1 Ucnonb3yloT cneayroLLyto OCHOBHYO CTaTUCTUKY U BENUYNHBI:
N — YUCno Nap sHavyeHWn pesynsTaToB U3MepeHnii (V,t,),

y;i= gV,
rae V; — HanpsixeHue (AaBrieHWe) Npyu NpopLiBe B U3MEPEHNH J;
i=1,..n,

Xj— Igt; rae t;— BpemMsA [0 NpopbIBa B Yacax npu uaMepeHun i; i =1,..n,

y — apudmMeTnyeckoe 3Ha4eHne Bcex Y BENMUYUH.

— 1 )

y=—2Y (A1.2)
X— apupmeTuyecKoe 3HaveHmne Beex X; BENNUYNH:

}:%ZX,. (A1.3)

A1.4.2 OTHocUTENbHLIE CyMMbI KBafpaToB
A1.4.2.1 BelunensatoT criefyrollne cyMMbl KBapaToB U NepekpecTHbIe Npon3BedeHus:

sxy:%Z(x,—})(y,-—}). (A1.4)
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A1.42.2 Ecnu SXy> 0, criegyeT cuuTaTh pe3ynsTaThl HEMPUrOAHLIMU ANA OLEHKU MaTepuarna; ecnv HeT, TO Bblunc-
NSAKT TakKe criegytoLee:

Sx =%Z(X;—§)z; (A1.5)
Syy Z%Z(yi—;)z- (A1.6)

A1.4.3 Koppenauyus pesynsratoB
A1.4.3.1 BblumenaoT KoahdULUEHT KOppensaumm + 13 cnefyrollero COOTHOLWEHNS:

; (A1.7)

A1.4.3.2 Ecnu 3Ha4YeHWe r MeHbLLE MPUMEHUMOrO MUHWMAINBLHOIO 3Ha4YeHUs, NpeacTaBineHHoro B Tabnmuye A1.1 B
KayecTBe h, cneayeT yaoanute pesynstaTel U nepeintn kK A1.4.4.

A1.4.4 CooTHowWweHunA yHKUUIA

A1.4.4.1 YtoObl HailTW a 1 b NS NMHUU COOTHOLLEHNSA PYHKLUMIA ¥ = a + bx (dpopmMyna A1.1), cHa4ana BbIYUCAIOT:

S
A= [l] (A1.8)
3ateM: Sxx
b =i (A1.9)

Tabnunya A1.1 — MuHUManbHble 3Ha4YeHWsA AnA koaddULMeHTa KOppensaymm £, Ana npuemneMblX faHHbIX oT N nap
pesynsraTos

MwHUManeHoe 3HaveHue r (n-2) MwHUManeHoe 3HaveHue r
0,6835 24 0,4952
0,6614 25 0,4869
0,641 30 0,4487
0,6226 35 0,4182
0,6055 40 0,3932
0,5897 45 0,3721
0,5751 50 0,3541
0,5614 60 0,3248
0,5487 70 0,3017
0,5386 80 0,2830
0,5252 90 0,2673
0,5145 100 0,2540
0,5043

Tabnunuya A1.2— «t» 3HadeHUe ucneiTatend (aBycropoHHuid 0,05 ypoBeHb 3HaYMMOCTH)

3HauveHune 3HaveHne 3HaveHne

CTeneHb cBoboabl CteneHb cBoboabl CTeneHb cB0OOAbI
CTblogeHTa, £, CrtblogeHTa, ¢, CTblogeHTa, £,

(n-2) t, (n-2) t, (n-2) t,

1 12,7062 46 2,0129 91 1,0864
2 4,3027 47 2,0117 92 1,861
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CteneHb cBoboabl

3HauveHune
CrbtogeHTa, £,

CteneHb cBoboabl

3HayeHne
CrtblogeHTa, ¢,

CTeneHb cB0OOAbI

3HauveHne
CTblogeHTa, £,

(n-2) t, (n-2) t, (n-2) t,
3 3,1824 48 2,0106 a3 1,9858
4 2,7764 49 2,0096 94 1,9855
5 2,5706 50 2,0086 95 1,9853
6 2,4469 51 2,0076 96 1,9850
7 2,3646 52 2,0066 a7 1,9847
8 2,3060 53 2,0057 a8 1,9845
9 2,2622 54 2,0049 a9 1,9842
10 2,2281 55 2,0040 100 1,9840
1 2,2010 56 2,0032 102 1,9835
12 2,1788 57 2,0025 104 1,9830
13 2,1604 58 2,0017 106 1,9826
14 2,1448 59 2,0010 108 1,9822
15 2,1315 60 2,0003 110 1,9818
16 2,1199 61 1,9996 112 1,9814
17 2,1098 62 1,9990 114 1,9810
18 2,1009 63 1,9983 116 1,9806
19 2,0930 64 1,9977 118 1,9803
20 2,0860 65 1,9971 120 1,9799
21 2,0796 66 1,9966 122 1,9796
22 2,0739 67 1,9960 124 1,9793
23 2,0687 68 1,9955 126 1,9790
24 2,0639 69 1,9949 128 1,9787
25 2,0595 70 1,9944 130 1,9784
26 2,0555 71 1,9939 132 1,9781
27 2,0518 72 1,9935 134 1,9778
28 2,0484 73 1,9930 136 1,9776
29 2,0452 74 1,9925 138 1,9773
30 2,0423 75 1,9921 140 1,9771
31 2,0395 76 1,9917 142 1,9768
32 2,0369 77 1,9913 144 1,9766
33 2,0345 78 1,9908 146 1,9763
34 2,0322 79 1,9905 148 1,9761
35 2,0301 80 1,9901 150 1,9759
36 2,0281 81 1,9897 200 1,9719
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OkoHYaHue mabnuupbi A1.2

CTeneHb cBoboabl 3SHaveHue CteneHb cBoboabl 3SHaveHme CTeneHb cB0OOAbI 3HadeHue
CTblogeHTa, £, CrtblogeHTa, ¢, CTblogeHTa, £,
(n-2) t, (n-2) t, (n-2) t,
37 2,0262 82 1,9893 300 1,9679
38 2,0244 83 1,9890 400 1,9659
39 2,0227 84 1,9886 500 1,9647
40 2,021 85 1,9883 600 1,9639
41 2,0195 86 1,9879 700 1,9634
42 2,0181 87 1,9876 800 1,9629
43 2,0167 88 1,9873 900 1,9626
44 2,0154 89 1,9870 1000 1,9623
45 2,0141 90 1,9867 1,9600
a=y-bx. (A1.10)

MpumedaHune A1.1— Mockonbky ¥y = IgV n x = Igt, rae V=10Y t = 10X, To NnpUMEHUMOe COOTHOLLEHNe V 1 t
BbIMSAAMT Cneayowum obpasoMm:
V= 1O(a+b~log10 t).

A1.4.5 BeluncneHue sapuagui
A1.4.5.1 Ecnun t;, — npumMeHMMOe BpeMs 40 NPOpLIBa, TO BLIYMCSHOT:

XL:|Og10 tL' (A111)

A1.4.5.2 BbIUMCNSAIOT CreayoLyto cTaTucTUYecKyto nocnegosarensHocTb. OT/ =1 go j = n Bonblue BCero NogxoaunT
€; ANs BEpHOro 3HadYeHns x Gorblue BCero NOAXOANT Y, AN BEPHOTO 3Ha4YeHUs ¥ 1 Aucnepcun ownbok — o, ANA Ha-
xoxgeHusa x no popmyne A1.12, A1.13, A1.14 coOOTBETCTBEHHO:

{Ax; +(y; —a)b}
P il B4 Bttt A1.12
&i o7 ; ( )
Y; =a+bg;. (A1.13)
. {Z(yi -Y;)? +A Y (X —éi)z}

ol = 2 . (A1.14)

A1.4.5.3 BeluucnaT cnegytollee: )
1= 9% . (A1.15)

2-S,

2.%-b-63

= ; (A1.16)

n-Syy
B=-D-x-(1+71). (A1.17)

A1.4.5.4 BbluuenaoT cnegytolime gucnepcuu:
- aucnepcuto C oT b no dopmyne:
C=D(1+7); (A1.18)

- Aucnepcuto A oT a no opmyne:

A:D{;2(1+r)+s%}; (A1.19)
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- Aucnepcuto 6, oT nofobpaHHoR KpMBOi x; Mo dopmyne:
62 = A+2Bx, +Cx?; (A1.20)
- Avcnepcuto ownbok 6, oT y No dopmyne:
(53 _ 2;@%; (A1.21)
- 06LLylo AUCMepCHio G, ANs NOCNEAYIOLLMX 3HAYEHUA ¥, OT y 0 X; MO hopmyre:

02 =G4 +07. (A1.22)

A1.4.5.5 BeluncnaoT oLeHKy cTaHgapTHOro OTKIIOHEeHUA 6, 0Ty, no opmyne:

2 2,0
o, =(c5+02)>° (A1.23)
N NPOrHoO3npyeMyto Benn4dnHy ot y 4o XL COrMMacHO COOTHOLUEHUHO:
yL =a+bxg, (A1.24)

rae a u b UMeloT 3HadeHusA, HailgeHHble no popmynam A1.9 n A1.10.

A1.4.6 BbluucneHuns n goeeputensbHble UHTepBansl

A1.4.6.1 BbluncnAOT HUXKHWIA Npeden 95 % npefena nporHo3MpoBaHuUs ¥, g gs, MPOrHO3UPYEMbIA AN y; no dop-
Myne:

Yiogs =YL —1,0y, (A1.25)

rae y, — 3HadeHue, HageHHoe no copmyne A1.24, koraa x; (€cnu NPUMEeHUMO) — 3HadeHue, HalaeHHoe No dopmMyre
A1.11, noaxoauT Ans obosHaueHWs cpoka, HanpuMep, B 50 net (x; = 5,6415 (4acos)) unu cpoka, o6osHavaro-
LLlero MMHMManesHoe 3HadyeHue npegena nNporHoanpoBaHvsa 95 % [oBepUTENBHOMO MHTepBana AN CrieqyroLwmx
naMepeHuii V;

G, — 3Ha4eHue, HaigeHHoe no dopmyne A1.23;
t, — «t» 3Ha4eHne, NpUMeHNMOoe AN ucnbiTatend ANs v = n — 2 df, kak npegctasneHo B Tabnuue A1.2 ans gsycro-
poHHero 0,05 ypoBHSA 3HaYMMOCTH (CO 3HadYeHneM + 2,5 %).
A1.4.6.2 BbluMcnaoT nepekpecTHbI HUXHWUIA npeaen 95 % npefena nporHo3mpoBaHns V M3 COOTHOLLEHUS:

Viogs = 107055, (A1.26)
A1.4.6.3 3Ha4eHMeM NPorHo3npyemMon BennynHel V npy BpeMenu t; aenaeTca V), npeacrasneHHas COOTHOLLEHNEM:
v, =10v*h, (A1.27)

rae Y, — 3HadeHue, HailjeHHoe nozqaopMyne A1.24.
A1.4.6.4 Tpu BEMMCNEHUN Oy = G N0 hopmyne A1.22 ckopee ByaeT HaliieH 0BepUTerbHLIA UHTepBan 4N Kpu-
BOW, YeM npefen NPOrHo3MpoBaHWA AN AalbHENLLUX U3MEPEHUIA.

MpunoxeHusn
(CnpaBouHble)

X1. AHanu3 gaHHbIX

X1.1 3aBUCUMOCTb KOMNbLEBOro HanpsaxeHua ot UMKNOB A0 NpopbiBa UNU BpeMeHU Ao npopbiBa

X1.1.1 KonbLeBoe HanpsikeHue sBnsieTcs Gonee yaoGHLIM NapaMeTpoM A UCMONE30BaHKUS MPM NMOMbITKe NPOrHo-
31poBaTh JONTOCPOUHOE MMApoCTaTuyeckoe yeunne matepuana. Ero ucrnonsaoBaHue cokpatlaet pasbpoc faHHbIX MyTeM
KOMMEHCUPOBaHUs pasniyHbIX XapakTepUCTUK UCTIbITyeMoro obpasitia. OHO HopManuayeT faBrieHue AN pasnyHbIX pas-
MepoB obpasLia U cokpallaeT u3sMeHeHWs1 40 NapaMeTpoB MaTepuanos. B CBSA3M ¢ 3TUM OHO LUMPOKO WCTONb3YeTcs AN
OLIeHKM JOMTOCPOHHBIX MMAPOCTATUHECKUX CBOMCTB MNacTMaccoBbiX Marepuarnos. OUeBUHO, UTO MOCTe TOro Kak 3HadeHue
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HDS B nepBLIi pa3 onpegenseTcs ANs onpedeneHHoro Marepuana Unu KOHCTPYKUMK, AaHHOe 3Ha4YeHne MOXKeT UCnofb-
30BaTbCA AS1A MPOrHO3MPOBaAHUSA [OMTOCPOYHOIO faBneHus TpyOHbIX Usgenuii nyTeM KOMNEeHCUPOBaHUA Pas3nuyHbIX pas-
MepoB n3genui.

X1.1.2 [NaBHOe OrpaHnyeHne Npu UCNonbL3OBaHWM KOMbLEBOrO JaBlIEHUs 3aKITHOHaeTCs B TOM, YTO OHO MOXET Mpu-
MEHSATLCA TONbKO 415 NPocThiX 06pa3uos Tpy6. Ero npumeHeHne rmaeHbIM 06pa3om GblNo cokpalleHo 4o MaTepuanos U
HEKOTOPbIX N3AeNuiA, TaknxX Kak TpyGbl U NpocTele PUTUHIN (COedUHEHNS).

X1.2 3aBMCMMOCTb BHYTPEHHEro AaBNeHUsi oT LUKNOB A0 NpopbiBa UNU BpeMeHU Ao NpopbiBa

Mcnonb3oBaHue BHYTPeHHero gaeneHuA Gonblue pacwnpAaeT npuMmeHeHne gaHHoro Metoga AnA nporHosnpoBaHuA
CpoKa sKkcnnyaTtayun anAa MHOrmx N3LENNA CROXHBIX CTPYKTYP, Yero He MOryT no3BofinTb BEIMUCTIEHNA KONMBLUEBOIo HanpA-
KeHunA. J'IoraquJM BHYTpPEHHEero gaeneHnAa NCnonb3yeTcd B BEIMUCITEHNUAX BMECTO noraquJMa KonbLeBOro HanpsXeHu4.

X2. Mpumepbl BblYUCTIEHUIA

X2.1 OcHOBHbIe gaHHble

MpuMep AaHHBIX, NPUBEAEHHbIA B Tabnuue X2.1, a Takke aHanus AaHHblX, MPUBELEHHLIA B HACTOALLEM NPUIOXe-
HWU, MOXeT ObITb UCNONBL3OBaH A1A NPOLIECCOB CTATUCTUKW. M3-3a olnBOoK NpW OKpYrneHnM mana BepOoATHOCTb TOYHOro
cornalleHus, Ho NpuemneMble NpoLEecchl 4oMxXHEl MPOXOAUTL B Npegenax = 0,1 % oT pesynsraTtos, NpUBeLeHHbIX B X2.5.
X2.2 CyMMbI KBagpaToB
S, =0,798109,
—4
S, =8,78285- 107,

Yy
SXy =-0,024836.

X2.3 KoadbcpuumeHT Koppenauum
r=10,938083.

X2.4 CooTHoweHUA hpyHKLUMNI

% =1,100457 - 1073,

b=-3,31731-1072

a=3,782188.

X2.5 BbluucneHHble aucnepcun:

D =4,84225- 1075,

B=-1,46896 - 1075,

C (avcnepcws oT b) =5,01271 - 1075,

A (ancnepens oT a) = 4,66730 - 1072,

(5,2, (mmcnepcus owmbok Ans) x = 4,046696 - 10~
(55 (mmcnepcus owmbok ans) y = 1,1601 - 10~4.

X2.6 OrpaHnueHus goBepUTENbHLIX MHTEPBarnoB

Ona N = 32 n t ucnoitatensa = 2,0423 pacyeTHas BenvunHa, a Takke AOBepUTENbHbIe MHTepBans! U npeaens! npo-
rHO3MpOBaHWs NpuBeaeHsbl B Tabnuue X2.2.

Tabnuya X2.1 — MNpuMepbl AaHHbIX A5 NPUMEPOB BLIMUCTIEHUNA

Touka Bpewms, HanpsxeHue, Log Log Hanps- Touka Bpewms, HanpsxeHve, Log Log Hanps-

ﬂi';(' q OYHT/KB.AIOUM BpemMms, 4 XeHwue, f AaHHbIX q OYHT/KB.AONM Bpems, 4 XeHwue, f
1 9 5500 0,95424 3,74036 17 1301 4700 3,11428 3,67210
2 13 5500 1,11394 3,74036 18 1430 4800 3,15534 3,68124
3 17 5500 1,23045 3,74036 19 1710 4800 3,23300 3,68124
4 17 5500 3,74036 20 2103 4800 3,32284 3,68124
5 104 5200 2,01703 3,71600 21 2220 4500 3,34635 3,65321
6 142 5200 2,15229 3,71600 22 2230 4400 3,34830 3,64345
7 204 5200 2,30963 3,71600 23 3816 4700 3,58161 3,67210
8 209 5200 2,32015 3,71600 24 4110 4700 3,61384 3,67210
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Touka Bpewms, HanpsxeHue, Log Log Hanps- Touka Bpems, | HanpsaxeHue, Log Log Hanps-

ﬂi';(' q OYHT/KB.AIOUM BpemMms, 4 XeHwue, f AaHHbIX q OYHT/KB.AONM BpemMs, 4 XeHue, f
9 272 5000 2,43457 3,69897 25 4173 4600 3,62043 3,66276
10 446 5000 2,64933 3,69897 26 5184 4400 3,71466 3,64345
1 466 5000 2,66839 3,69897 27 8900 4600 3,94939 3,66276
12 589 4800 277012 3,68124 28 8900 4600 3,94939 3,66276
13 669 4700 2,82543 3,67210 29 10900 4500 4,03743 3,65321
14 684 5000 2,83506 3,69897 30 10920 4500 4,03822 3,65321
15 878 4600 2,94349 3,66276 31 12340 4500 4,00132 3,65321
16 1299 4800 3,11361 3,68124 32 12340 4500 4,00132 3,65321

Tabnunya X2.2 — OrpaHNYeHUs JOBEPUTENBHBIX MHTEPBAIOB

HwxHuiA npegen

HuxHWIi npegen npegena

BpeMH' 4 SHavenue AOBepUTENbHOIo MHTEpBana NpPOorHo3npoBaHnA
1 6056 5864 5704
10 5611 5487 5309
100 5198 5129 4933
1000 4816 4772 4575
10 000 4462 4398 4233
100 000 4133 4037 3909
438 000 3936 3820 3711
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