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Mpeaucnoewe

1 N2OroOTOBNEH degepaneHb MOGyOLapcTBEHHEM YHATADHERK NPeanpHAaTHeM « BoepoccHiicemi na-
YHHO-HOCNELOBATANECKWA WHCTHTYT 3BHEUMOHHEBIX MaTEPWAN0E s COBMECTHO © ABTOHOMHON HEKOMME PHacET
opradkdIadHelr «LeHTp HOpPMKPOBaHHA, CTAHZAPTHIAUMK W KNaccHbHEaUMK KOMNOIWTORY NPW y4acTHK Obk-
EAMHEHMA INPHMIHYECKHY NUU % Co2 NPOWIBCOKTENER KOMNCIHTORS Ha OCHORE OMUWManLHOro Negeecia Ha
PYCOHMIA AasIE aHMMOAILIMHON BERCHM YEAZAHHOM B NYHKTE 4 CTaHdapTa, KoTopslid BeinonHes TH 497

2 BHECEH TexHr4eckhM KOMHATETOM N0 CTAHgapTHIaUMH TK 497 «KoMNoIWTe, KOHCTPYELMKA M Hage-
NKA M3 HKx

3 ¥TRBEP¥OEH W BBEOEH B OENCTBWE Mpukasom PengpansHoro areMTCTBa No TEXHUHECKOMY
PEMYMHPOBAHAIO W METPONOTKA 0T 24 HoAGpa 2017 r Ne 1834-cT

4 HacToAlw«i cTaHdapT ARMASTCA MOOWEMUWPOBAHHEIM NS OTHOWEH WO K cTadgapTy ACTM E207V0—13
wCTAHGADTHREIA METSd MCNBITAHKWA HA ONPEJenesHve KMHETHYECKMY NADAMETPoR © NOMOLWLR AWddepeHL k-
AnNbHOR CEAHWDYWER KANopUMeTpHKM N W30TepMUYeceEHm meTogamy (ASTM E2070—13 «Standard Test
Method for Kinetic Parameters by Differential Scanning Calorimetry Using Isothermal Methodss, MOD)
MYTEM AIMEHEHWA B0 CTPYETYPRI ANA NPUBEgeHWA B COOTEETCTEWE C NDABWAaMK, YCTAHOBNEHHLIMK B
FOCT 1.5—2001 {nogpasgens 4.2 1 4.3).

MpH 3TOM B HEMo HE BEMIOYEHE NOApasgens 1.3—1.5, 10.4, paagens 5—8 « 22 u npunokeHde X1, Tak
KAK GHH HOCAT CNDABOHYHEIR X3ADAKTED WHNH HE NDHMEHKMEl B PAMKAX HAUKOHANEHOR CTaHaapTHIaWHKH. OpK-
MAHANBHEIA TELCT HEBKNIDHEHHEE CTRYETYRHBLIX aneMedTor cTadgapta ACTM npueeaes B 0onOnNHHETENEHOM
NEANGHKEHA A,

MoknicHerHne coeiNoK Ha cTadgapTel ACTM E473, ACTM E1142, ACTM E1445, ACTM EGS28, ACTM
EZ041, ACTM E2048, ACTM 03350, ACTM O4565, ACTM 05483, ACTM 06188 v ACTM E1855 obycnopne-
Ho Tem, 4T0 B Poccuickol Tegepausy Ha HAUKOHANBHOM YPORHE HET aHanoridHelx CTAHGAPTOS, 3 TAHE B
CEBAIM C TEM, 4T0 MCEMKYEHE NOOLasaensl M NyHETE 3,13, 6.3 1 10.4, B KOTOPEIX OHK YNOMUH3TCA.

Mckniowerme cobiNok Ha cTampaptel ACTWN: E1970, 03350, 04565, 5483, 65156, E1860 w E1858 ob-
YCNOBNEHD Tew, 4T0 B Pocckickol Pelepauii H3 HALWOHANEHOM YPORHE HET AHANOMMYHEIY CTAHOAPTOE, 3
TAKHE B CAAIA © TEM, YTO OHKM HOCAT CNP3ECHHLIR XapakTep.

Mcrniovenke coener Ha cTadgapt MCO 11357-5 ofycnoaness Tem, 4To OH HOCKT CpaBcHHeli xapak-
Teq, 8 TAKHKE B CEAIN G TEM, 4TO WCKNWHeH nogpainen 1.4, B KoTOpoM OH YNoMWHAETCA.

OononHuTenesHas CoeNka, BENIOHEHHAA B TEKCT CTAHZapTa Ang yY4eTa ocoDeHHOCTER HauWoHansHoN
CTAHAARTHIAUMK, BEIOEMEHA KYPCHESHM.

TEKCT WIMEHEHHER MONCHKEHAR, ANEMEHTOR BeJENEH B CTAHAAPTE SOWHOYHOR BEPTUEAMEHOR MOy %1 p-
MO MAHKER HA MONAX HANPOTAE COOTRETCTRYIOWEN TEKCTA.

DononHutensHsie TpeboBraHna 1 NONoEEHKSE, BHECEHHEE B HACTOALMA CTAHGAPT, BeaeneHk: NyTes 33-
KIHYEHMA K2 B DEMEM M3 TOHKKE NHHWA, 8 HHBopMaura G CORACHEHHEM NPHYHH BENKHEHWA 2THX TReboBaHHNA
W NOMNOHEHAA NPHBEOEHE B BHOE NDHMEHAHHR,

HakmMeHoBaHWE HACTOALWErS CTAH0APTa WAMEHEHD STHOCHTENEHD HAMMEHCEAHKA YEA3IZHHOM cTaHaap-
Ta ACTM gnAa npueegeHya B cooTeeTcTEde o TOCT P 1.5—2012 (nyukr 3.5).

ConocTaenesre CTRYETYPE HSCTORWEND CTAHOAPTA CO CTPYETYPOR yEazaWHoro cTawgapta ACTM npw-
BEAEHD B QONONHWTENEHOM NpHnomeHHd b,

CREQBHWA O COOTRETCTEMH CCuIMOYHEY HALKOHANLHLIX CTAHGapToR cTaHdapTam ACTM, Mocnoneaceau-
HielM B KAYeCTRE CCLINOYHBE B NpHMEHEHHSM cTaHaapTe ACTM, npueedetbl B ONONHATENBHOM NEHMNoHE-
Hid OB

5 BEBEJEH BINEPEBIE

]
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lMpaauna TouMeHENUR HACMOALWEsD cMandapma yomanoanetsl @ cmamess 28 CedepalbHosD IaKoHa
om 29 waua 20715 2. No 162-23 «0 cmandapmusauuy & Poccelcrod Tedepayuuy. Mrdhopsayus of ua-
MEHEHUAK K HECMoAWeMy cmandagmy MyGnuryemcd 8 ewazoduan (Mo COCMOoANUNE Ha T ANBADA MekKyilieao
20da) URChODMaLUOHNC Yikazamene sHaluonanslbie cmandapmeds, 8 oULUaMaMHEID MEXCH] UaMaHeHud
U NOAJ&asor — § EREMECAYHOM UNDOpMALUoNHoM ralamane vHayuokansswe cmardapmes. B cnywae
nepecMompa (FaMaHsl] Ly omers HacmoALees cmandapma coomesmomayiowes yeedoMiadue Gpdem
onyinukosaro & SNusalieM GhINYOKE EREMECTYHOS0 URDODMALLOHHOEE YRA2aMens «HauuonansHee
Ccmandapmbis, Coomesmomayionasd unihopManun, yesdoMneRua U makcmel DasMew oMol MaKnwe @ uH-
hopaaLuoHHOl CUcemMe 0BLWeaD MoMbLICEaHLT — Ha ofuLuansHoM caiime Pedepansnoss asaHmemeaa no
MEXHLUIYECKEMY DEERIUTTEANLIN U MEMPoToauL & camu Mimepuem (www gost.ru)

@ CrampapThHgop, 2018

HacToslWKWA CTAHZapT HE MoMET BbiTh NONHOCTRIC WNK Y3CcTHYH0 BOCNPOM3IEENSH, THLA#HPOEIH W pac-

NpoOCTPaHEH B KEAYecTee OMULMANEHOMD W30aHua Bes paspewelks DenepantHoro areHTCTES Mo TEXHWUYECHO-
MYy DETYMHDOBEAHMID W METDONOMMMH
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HALWOHANBbHBIA CTAHOAPT POCCHMWACKOW @EOEPALMM

KOMNO3WTElI NTONUMEPHBLIE

OutpdepeHuManLHan CKAHWPYIOWAR KANopUMETDWA.
OnpegencHHe SHEPrHH AKTHBALMMK, NPeAIKCNOHEHUNANLHOrS MHOMATENA
M NOpAAKa peakLLMdM

Palymer eomposites. Differantial scanning calorimeatry.
Determimation of activation energy, pre-exponential factor and reacthion arder

Oara egegedns — 2018—06—01

1 OBnacTe NpUMeEHEHWA

HacToAWWA CTaHdapT yCTaHABNWMBAET METOOL ONpedeneHWA KMHETWHMECKWY NapamMeTpon, TakWk Kaw
IHEETWA AKTHBALMH, NPEdIKCNoHEHUWANEHER MHBEWTENE @ NOPAASK PE3KUWA, © NOMOWED guddepeHLH-
ANbHO CRAHMPYIOLWER EanNopiMeTDHH B CEPHA MI0TEPMUYECKWK JKCNEDHMEHTOR B Hebonewon (= 10 K} Tem-
NeparypHomM adanaicHe. MeTon A pacnpocTPaHARTCA Ha PEAKLANA HAIKOND R-Mo NopRgsa. Metoge: B u C pac-
MPOCTRAHAKTCA HA SEMOKSManumuYeckue PEakLEK, HanpUMEeD OTBEOMIEHAE TEDMODEAKTHREMBIX MATPWL.
HCTIONEIYEME NDH WANOTOBMEHAW NONHMEBDHLIX KOMMIOIMTOR, WNA NHPOTEXHWHECKHE DESKLWA W KDHCTaMMM-
IALUMOHHEE NPEBpalleEHHa B guanaloqe TesnepaTtyp ot 300 go 200 K (voMudaneqo oT 30 oo 630 °C). MeTto-
gkl D # E No3eonaoT onpegendTe JHepridil SaKTUaILMM NO GaHHBIM O BEPEMEHI HACTYNNEHWA oNpeaensHHon
CODHTHA (808MA oKUCTUMEansEHOD uMdyRLLL U A0 NPH PaanddHblx IHAHEHWAX TEMNSPATYPE WIOTEDMHYE-
CEOH Bl ZEDHEN.

HacToRLWKWiA CTaH0apT pacnpocTPaHASTCR TOMNBKD HA IKIOTEDMWHECKHE DEAKLWA, HA TEPMOrpaMMas Ko-
TOPEIX STCYTCTEYIOT NS4, OBEIRHBIE NHEH, PAIpsIBs MK CORWMT Ba30B0[R NKHA,

2 HopmaTHBHLIE CChINKK

B HACTORAWEM CTAHOADTE MCHONE3I0B8AHEl HOPMATHERLIE COBINKM HA CNeqylUMe CTAHOAPRTE.

MOCT P 551342012 (WSO 11357-1:2009) Mnactmacce. JuddepeHyMansHan CRadMpyiowan Kanopm9-
MeTouA [OCK). YacTe 1. DEWKWe NEMHUMNGI

MoOCT P S8755—2015 (WMCO 11357-5:1809) Mnactaccs. JuddrepeHudansHan ceadpyiollan sano-
prnieTpiA (ACK). YacTe 5. OnpegensHie xapaskTepMcTHYSCHHE TEMNSDATYD W BPEMEHH N0 KPHBLIM DEAKLHK,
CNpEAeNEHRKME IHTANEMWA M CTENEHK NPEBpALWEHNA

FOCT P S6756—=2015 (MCO 11357-6.2008) Mnacmmaccsd. Juibchepenuuanisnas CRasupyiouian Kamo-
pusempus (CKE. Hacme 6. Onpedenesue peiMeMy GKUCUMEensRod drdykyuy (u2omepsuseckoe BOM] u
MeMNepamypel CRUCTUMEaTLHOD UHdyRUYUL (SQuranMuyackas TOMH)

Mpumedardne — [pK MOMNLINBEIHAK HACTORWWM CTAHSARTOM LanaconbpasHt NPoBEEpHTE QERCTEHE CobINoH-
Helx CTEHOAPTOE B MHEOPMALHOHHGN CHCTaME DOWEN NONbIOEEHMA — HE OhBUWENEHOM CAATE PENSDENEHOND areHT-
CTEE N0 TEXHHHECKOMY PEryNAPOBSHAE M METPONAOMMK B Cati FIHTEDHET HAW ND SHEr0OHOMY MHEOPMALHOHHOMY YESIS-
TEnE «HauwoHaNBHBIE CTAHOAPTIG, KOTORLIR 0Ny ENWKOBEH N COCTORHAK HE 1 AHBAPA TEKYLLEM MOAa, A N0 Bsnyckam

Wznauue odiuKansHoR
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EHEMECAHHOTT HHPODMBUAOHHOND YEE2aTans «HaywoHaneHee CTaHgapTelis 38 TERYWHA rog. ECny 3aMeHes Coblnoq-
HELIA CTAHOAPT, HA KOTOPLIR 0aH3 HEJATHPOEEHHAR COLINKE, TO PRECMEHOYSTCR BWENONLIDEATE OEFRCTEYIILYH BEPCAKD
ATID CTAHAAPRTE C YHETOM BOSX BHECEHHLIX B DAHHYH BEPCHMH HaMsHEHWR. ECnv 3aMeHEH COLINOHYHBIR CTAHOSPT. Ha
HOTOPEIA SEHE OATHPORAHHAR CORNKE, TO PEROMEROYETCA WCNONLEIDEATE BEPOKID 3TOND CTAHSEPTE © YEAIBHHEIM BRilLe
raOoM yTEEPHIEHAR [NPAMHATHA) ECnm nocne yTEEQEIEHMR HBGTORWEND CTAHOaPTa B CORNOMHEIA CTAHOART, HA KO-
TOPEA Daka JaTHPOBAHHAR CCRIMKE, BHECEHD HAMEHEHWE, 33TPAMBAKILLSE NONDHMEHHE, HA KOTOPOS O3HA CORnkd, To
AT0 NONOHEHAE PEKOMEHOYETCH NPHMEHATE DEa y4aTa JaHHOM KameHeHnA. Ecn CoeINOYHEIA CTEHAapT aTmeraH Bes
JaMadl, TO NONCHEHHE, B KOTOPOM J3HE CCLINKE HE HErD, PEKCMEHIYETCA NPHMEHATE B Y43CTH, HE 3aTPardeaswes
ATY CObIMERY

3 TepMKHbI, ONpeaeneHWA W COKpalleHHn

B HACTOALEM CTAHAAPTE NPUMEHEHS! CNEQYHILME TEPMHHLL C COOTBETCTRYIOLIAMK ONPESENeHHAMMK:
3.1

AudipepeHunanHan CHAHMPYHOLWAA KanopuMeTpra; OCK: Metog, 8 koTopomM pasHocTe TENNOBEX
MOTOKORE, NOOBEAHHEIX K TUINIO C MCNBITYEMBIM 0GPAIL0M WU ATANOHHOMY TUITID, MIMEPAETCA Kak dyHKUMA
TEMNEPATYLE WIANK BREMEHK B NPOUSCCE BOANSHCTEMA HA MCNEITYEMEIR 1 ATANOHHEA COpadLel yNpaens-
eMOR TEMNERATYDHONA NPOrpamMuel B YOTAHORNEHHON atMoctheps W NPW MCNoNEI0EIHHN CHMMET DAYHON
MAMEDMTENEHCR CHCTEME.

[FOCT P 55134—2012, nyukT 3.1]

32

NHK: HacTe kpresi OQCK. koTopan oTENOHASTCA OT Sa30B0H NKHWY 00pazua, QOCTURAeT MakciMysa K
3aTeMm BOIBpALAETCR K Basopoh nuHuKe obpaaua.
[FOCT P 55134—2012, nyueT 3.9]

3.3

KpMCTANNWaauMaA: MNepexoaHan cTaguA Mexdy amopdHoR WHOKOCTEK W KPHCTANNHYECKMM UK Ya-

CTHHHOD KPACTANNWYECKH M TEED OB COCTOAHMEM.
[FOCT P 56724—2015, mywkr 3.2]

3.4 wrkana Uenscka: lkana resmnepatypil, ACNONB3YEMEA ANA NpAKTHYEckE uenel. CeRlana c Tep-
MOOWMHAMUHECKOR WKANON TeMNepatyp T NocpencTeoM ypasueHua: = T~ T, (T, =273, 15 K).

3.5 peakyrA: Karoe-nNiEo naseHa e B XHMHYECKIM COCTARE, CONPOBOHOAMIUEECA HIMEHEHWEM IH-
TaMLMAN.

MpumedaHn e — TEpMHHBI HENDNEIYHITEA B CEA3W © WORNHYEHHEM CCRINEW HA cTasdapT ASTM ET1142.

3.6 HIaoTepMUUeCEHMA Npouacc: MNpouece, NPOTEKAKIWHA NPH NOCTOAHHON TEMNepaType.
3.7 kanopuameTp: [Npubop QNA HIMEREHWA KONWYECTES NOMOWEHHOR WNK BHJeneHHOR Tennoaod
FHEPIAA.

MpumesaHwe — TEPMHHB HCTIONEIYHITOA B CEA3M C BCENKOMEHMEM CCRNOK Ha cTakgaprel ASTM E473.

3.8 ofobweHHoe YPABHEHWE CKOPOCTH XMMWYSCKOW peakums: Bulpasedne Tuna dCidl = & {1 = CYF
[C — cTaneHe NpeBgaleHKaA, [ — BPEMA B MUHYTaxX, 1 — NOPAOCK PEAEUHK, K — KOHCTAHTA CHOPOCTH XKK-
MHYECKOR peakUMM].

Mpumesanve — TeEpMUH ACHONBEYSTCR B CEASN © HOHMOIHEHWEM CCRINDE HE cTangapr ASTM E1445.

4 CywHocTs MeToga

4.1 MonelTyenmei ofpasely BHOSDEWEAT NEM NOCTOAHHOR TeMnepatType B gudepaHudansHom cLa-
HARYIOLLEM KANOPHMMETRE B NPOUESCCE NPOTEKARMS IKI0TEOMMYECKDNA DEAKLWA, CYMTAA, YTO CKOPOCTE TEMo-
BROEMEHHWA DEaKUWH NPONOpPUMOHANEHE CHOROCTH XHMHAYECKON Deakund. MHTerpupoeaiieM TENNoBors no-
TORS KaK GyHELMA OT BDSMEHN MONYY30T CYMMAPHYI0 TEMNOTY PeakUMH.
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4.2 Ona nonyq4eHna EMHETHHECKY NapamMeTpos, TAkkMX Kak JHERril aKTHEIUWH, NPedIschoHaHUManb-
HOMD MHOWATENA W NOPROKE [EaKUMH, WCNoNB3YHT JaHHBIE NGO TENMNOAOMY NOTOKY W CYMMapHDW Tennote
PEAKLMH C NEMMEHEHWEM NAE0 PAINAYHBIX MODENEA (MOOENsH aETOKATANMTHYECKHY PEAKLUMA Mo NOpAGKS
WecTaka — Beprrpeda knkg Aspami], NHEC MOOend HeIaaUcHMOrg aHandia.

5 ObopypoBaHWe W maTepuansi

2.1 OCK, obecneddEaiowMié MAHMMAaANbMeIe TReD0BaHKHA NS HACTOALLEMD METOLA WCNBTAHAR, BENKYa-
WOLLMA B ceba!

= HaMepuTeneHyo Auyelky JCK, cocToRALLY Ka:

aj) neduienr), checneYneaicwen i) pasHoMepHoe YNPaenAeMoe Harpesakike obpasUa gna KWonkita-
HHEH KM 0EBpaIUa CoABHEHKA 00 NOCTOAHHON TEMNEPaTypel C NOCTOAHHON CKOpOCTRI0 B Npegenax oT 300 oo
S00 K;

bl oatdqka TEMISPaTY PR, YEAIRBIIOWEr TeMnepatypy obpasyaneqdy ¢ TOYHOCTRE: go 20,07 K

c) gudrpepeHUHaNLHONS JaT4WEa, onpedensiowens pasHULy TeNNoBLX NOTORDE Mexdy obpasgom ana
HCNBITAHKA W obpaluoM cpasHedka, pasuyn 1 mkBT,

d) yCTpoRCTEA NOAGEDHAHWA B H3IMELHTENBHON RYeNKE CROpOCTH NOTOKa NPoQyB04H0Oro raia a npeae-
nax ot {10 £ 5) go (50 £ 5) snimun,

Mpumeyarne — O0BYHD B KEMBCTES HHERTHBIX NPOSYBOYHEIR FAZ0B, NPENATETEYIOWME ORHcneHWD obpaaya,
HENDNBIYHIT A30T OO CTENEHEMD YACTOTE Beiwe 585 % ranei wne aprod. Ons Boes SECnEpMMEHTOS PEROMEHIYETCA ME-
NoNEI0BATE CYXHE TE361, BENW BOS0SACTENE EMNEHHDCTH HE RENASTOA YS0TEN HOCNE0OBAHWA,

= TEMMNEDATYRHBIA perynATeR, CNOCoBHBIR BRINONHATE JA0aHHYK TEMISDATYRHYIO MPOrpamMMy nocpen-
CTEOM PErVAWMDOBEH PAaBoTel NeYd WK nesel 8 uTepeana o1 300 oo 900 K npu cRopocTd H3MEHEHHA TEMNE-
paTyoel 0o 100 Kivug, nocToadson B npegenax 20,1 KM, Wiy NpE NocCToAHHOR MaoTEpMMYECKON BeOSDHER
NpH TEMNEpaType, NoCTOAHRKOR B Nnpegenax =01 K;

- yeTpokcTRo chopa gadkblx, 0Gecneyrearwas yHELKK TONYYEHMA, XpaHeHHa 1 oToDpakeHne dame-
PEHHBIX KMNH DACCHMTAHMEX CHIHANOR, WA ¥ Toro, W apyroro. MusumMansHEMn BslXO0HBIMK CHTHANaMA 0N
OCK sEnReTCcA TENNOB0H NOTOK, TEMNERETYEA W BREMA.

9.2 Tuanu (Kpeitbkd U m. 4.), AHEPTHLIE MO OTHOWEHKID K oBpaidamM ANA HoNLITaHKiE M 3TAanoHHbIM Ma-
TEPUANAM W HMEDWKHe NoOXOOALYI0 KOHCTRYELMIO M UENOCTHOCTE, NOABONAIOWNE BMBWLATE MCNLITYEMEBIA
obpazey v obpaiey coapHerna.

5.3 Beck ANS BIgeWKBaHKMA O0paaUoE WNK TUIMER C KEpRILWLKAMKE, WKW W TOMS | Opyron © paiape e e m
g0 20,090 sar, ¢ HAMBONEWKM NPegenoM BIBEWHBAHKA He MeHae 100 wr.

5.4 BelMWCNATENEHAR MALLWHA C BOIMOHHOCTEI0 BuilONHEHHA 3HANKIA MHCHECTEEHHOA MNAHSAHOA pe-
rPECCHA ANA YeThIPEX MNK GONee HeWIBSCTHEN.

6 Kanwbposka

6.1 BonHAKT Npousaypy HAcTpoHKd | KankbpoBKd B COOTBETOTBMM © PYKOBGOCTEOM NONBI0BATENA
HAMEPWMTENLHOTS NEHBoRa.

6.2 BenonyaioT kankbpoasy no TEMRIEpaType B QUHaNasoHe HWoCnedyeon peakudi NpW CKopocTK Ha-
rpeeadina 1 Kisaad no MOCT P 55134—2012 (nylKeT 8.3).

6.3 BenonHART sanuGpoeky curHana tennoeoro notoka QCK (kanwGpoeky no Tennote) no TOCT
P 55134—2012 (nyusT 8.4).

5.4 AnA KankuGpooed NpogonsuTeneHocTH HIMEDEHUA 8 WIOTEPMAHYECKOM DEMWME WCNONbIYVET Ca-
EYHOOMED WNH TARMED © BOAMOMHOCTE WAMERATE ONWTENsHOCTE BPEMEHHOMND MPOMEKYTHA HE MEHER
34 (10 800 ), pazpewenres He mesee 0,1 ¢ W NorpewHocTe0 He Gonee 1,5 ¢ 8 oeHe. VlamepskT co-
OTBETCTEME BOEMEHM, OTCHUTHIBAEMOMY NPWEODoM W CEEYMIOMEDOM ONA OBy TOYEK. nepead ot & oo
10 ¢ w etopan ana 10 000 c. MNo nony4eHHBM 3HEYEHHAM HAXOORT KanuBpoRoHHER Ko dHunenT S,
CBAILIBALWA BpeMA CeRyHOOMEDa | O BpeMeHan npudopa OCK [ Bepaxedies: = {, - 5. MNonydyed-
Hbld koaPDALWEHT & MCRONLAYKDT ONA KOpPeETHPOBEK QNHTENLHOCTH WMasMepeHid Ha nputope OCK &
HICTEQMAYECKDM DEXHME.

Mpuwmedadmwe — [JaHHEIA NYHET MCAONS3YETCH B CERAA © MCHNHHEHWEM CChINOE Ha cTadgapt ASTM E1860.
3
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7 lNpoeegeHne UCNLITAHWA

7.1 Nopaook AeHCTEMA NPH ONPeaenNeHKKH TN PeaKLHK

7.1.1 OnA peakyyia f-ro NopAGKa W S6MoKamanumuYeckuy peakyid KCNoNbkIWINTCA PAANHHHLIE PopMEl
YEABHEHHH CKOPOCT. B 3ToM painens onWceB3I0TCA NPOUESYPE ONA oNpegenaqEs THNa peanumH, NHMEHN-
MO0 K MCHBTEEISMOMY MaTEpHany.

7.1.2 BapewueanT OT 4 40 7 Mr WCNeITyeMore obpaana, NoMeWawT B TApHPoRaHHEA THMENE §n8 ob-
pasua W repMeTiYHo adeansUseEBanT ens. Cpasy nocne 3Toro obpasely HE NoMEWaKT B W3MODKTENbH Y
Auaerry JCKE. NoMewamnT IKBMEaANEHTHBIR NYCTOR THMENE B kadecTBEe obpasua CpaBHeHWA. 3akDbi BaHT
HIMepuTeneHyn f4eiy JCK W NnogroTaenkdeanT WoNbTaTeneHoe ofopyooBalHe K JECNEPHMEHTANEHON
pabore.

7.1.3 BribvpawT TEMNEPATYDY HIOTEDMHYECKON BEOBPMKN, COOTBETCTRYIOWYIO 10 % nnowagk nuea
MNoegBapUTENLHON TEMOEPaTYPHOTS CKAHWMDOEaHWA ©0 CRODOCMBG Haspesanus 10 Kasws obpasya no
MOCT P 58755, [InA QOCTUMEHMA TENNORCSID DaABHOBECHA BHYTDH HIMEDHTENEHOH AYEHKN BhIKHUIANT He
MEHEE 2 MUK,

7.1.4 3anyceaioT IKCNEDHUMEHT, DEMMCTPHEYR TENNOBOH NOTOK B 338MCHMOCTH OT BREMEHM.

7.1.5 MomewanT MoNETYEMsIA obpaiey 8 namepuTensHyk adqensy JCK. HemennesHo 3akpeE30T wa-
MEQHTENLHYK AYEHKY. 3aNUcLIBaT TEPMOrpaMMy B Tedelne 20 MHH WNW 00 JaBEPWEHMA TENNo8LI0ENEHAA
(TO BCTE KOMGA CHOPOCTE TENNOBOTD NOTOKS NPMENAHEETCA K HYTH).

MpumedaHue — T[pd NPOBESEHMM MEMOPEHWA CYILECTEYET ONACHOCTE NONYHEHAR OXOM0E, W ONEpaTopy He-
oBXDOMMO NPOABNATE EPaRHIHN OCTOPOGHOCTE. [NA ONeparopa ueToHHUEOM ONECHOCTH NoNy4SHAR GHE0r0e ABNAHITCH
MIMEPHMTENLHAR AYSAEE, TENNOISLHTHEIE 3KpaHE M Kpewkd. Ons ofecnesarmn GE30nacHocTy oneparaps Heobxogumo
NpegycMarpiBEaTE 3aWwmTHoe oBopygosaHra [Cr. nyssT 7.2.3, nprmeqadue 2).

.16 CTpoaT rpadrik 3agMcHMOoCTH TENNOBOND NOToKa (Ha 0CK Y oT BpeMeHi (Ha ocK X,

717 AHanuanpyoT GopmMy NoNY-HBLWESACA TepMorpammel. AnA peakuWid /-ro NopAJKa XapaskTep-
HEl TEQMOrpasssl, Ha KOTOPLIX KPHBAA TENNCOROTO NOTOKA JOCTHIAET MAKCHMYMAE B TEYEHHE HECEOMNb-
KHX CEEyHO Nocne noMewedna obpaiya B M3sMepuTensHyn Avedky OCK, a 3atend MegnedHo cnagasrt,
KaK NoKasauo Ha pucyHke 1. KpHEaa TeNnoBOro nNoToka, pacTywan o mMakcviMyma (nocne QecATEoR
CEKYHO), @ 3aTem cnafasnlian, Kak Noxalads Ha PUCYHIE 2, 334acTyi XApakTepHIyeT agmaramanumi-
YECKYID DEaKLHK.

7.1.8 Ecnk peakuHA RENSETCA PEAKUMER -ro NopRasa, MCnoNs3vioT MeTod A Ecnd peasuus SenAeTcH
ASMOKAMATUMUYECKoD, MCNoNeIVoT MeTod B Wik C.

SHIC - Trmoaod RoToE ——e-3 K30

T T | | T T T | T T  JEOT ok
Bpeatn
Pucynos 1 — Kpeeas TENNoBOro NOTORA 4NA PEdrElMM -rd Nopsaxa
4
Pa3spaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 8/24

Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-57996-2017


https://gostexpert.ru?utm_source=pdf&utm_medium=58427
https://gostexpert.ru/gost/gost-57996-2017?utm_source=pdf&utm_medium=58427&utm_term=page

rocT P 57996—2017

SHOG = Tarmnesl s ——s=-3E30
L1

PucyHox 2 — KprBar TENNOBOTD NOTOKS GMA SSmMOosamaiimueE Ko peaauype

7.2 Mopanok gedcTeWH NpY npoBeaeHid metogos A, B, C 1 D (ana peakuWi n-ro nopagka,
AnA agmokamanumuyeckux peakuMi Wectaka — Beprrpada, AnA agmokamanumuyeckuy
pPEAKUAR ABpaMK BpeMA 00 HACTYNNEHHA CobLITHA COOTRETCTREHHO)

7.2.1 BapewnsarT oT (4 £ 11 00 (T £ 1) M vonkTyeMors oBpaida B TapHupoBaHHbid THIeNs. MepaMeTidH0
80 IAKPLIBAKNT. JaNHCcEBANT OO Y0 Maccy oBpaiada W THINA © TOMHOCTRR g0 +0,01 Mr

7.2.2 NomewaioT THIENE © 0GpasUos ONa MCNBTAHME M aHANOMYHLIA NYCTOR TUIEMNs COABHERKA B M-
MERHTENBHYIO A4eliky JCK 1 aakpeipanT.

7.2.2 OnA GuIcTpons Nogbema TEMNEDaTYDE NedYl OT TEMONEDATYDR OKPYHEMLWER Coe0B 30 TeMMepa-
TYDbI HICTEPMHYSCKDH BhlJEDKKKE MCNoNBIYHT CEOPOCTH Harpeea 20 FIMHH MNK BHLWE, KOTOPEIE MDA 3TOM HE
Q3T TeMnNepaTypHel 3atpoc Gonee “em Ha 1 K BeiUEe IKCNEPHMEeHTANBHIR TEMMEPATYPE HIOTERMUHECKOH
BeigepwEn. Korga Temneparypa obpaaua OoCTHIHET TEMOEpaTYDsl M30TEpRMAYECKon Belnepsr +1 K, sanycia-
0T CERYHOOMER W PEMMCTRHMPYIOT JaHHBE TENMOBOMD NOTOKS W BPEMEHA.

Mpumedadns

1 OnA onpegenasiA SECNERUMEHTANEHOR TEMNEPETYDE WIOTERMUHECEDN BRI OBMEE MOEHD MCIONsI0nEaTe qu-
HEMW<BCRDE BCMNETEHNnE, Hanpamep no MOCT P 56755, Termneparypy MAOTEPMHAHECEDA BeINSpMEY DDs~HO BRIDMPaKT
8 WHTepaans o7 T a0 10 % crenssy npespawsHas no NOCT P 56755 npu cRasuposaHul oo CRODOOMEM HE2DeaaHuA
T Hiram.

2 B mewotopele QCK HeBOIMOMHD NpEOoTEDaTHTE TEMDERATYOHEIR 380pos Ha Medas wem 1 K. B ravom cayyas
NCNBITYEMBIA obpa3ey v oipazey CoaEHaHNE NOMEWENT B NeYs, NPSIEapHTEMLHD HETPETYH 00 TEMNEPaTY PR MI0TepMM-
HECHON BelOS i, TaKoH NOPALZOE DSHCTRAR NPOTHEDDEYAT NPAEWNEM HEONEHALSH paboTel B nabopaTopHBL YO OBAX
M HE DEKOMEHOYVETCH NO cooDpaseHuAn DeaonacHoCTe. ECnW Bo8 Me MCNOMLIVETCA TAKDA NOPROOK JencTteni, Heotxo-
OMMD MCMONEINESTE CRECTES 3WATE A ONSpaTopa oT TENNOSELL CHOMB W OT NPEMISEpEMEHHIND P3Ip6IES THINH ©
falale =R TR

7.24 Yepea 5 MuH NOcNE Hadana IKCNepuMEHTa 3anKckiBa)mnT TeMnepaTypy obpasya £ak 7.

7.2.5 3apepliaioT WIoTEepMAHECKHMA JKCNEDHMENT, SCNK TENNOBEAENEHWE PEIKLWKM JAKOHYMNOCE, TO
BCTh @CNH TEPMOTDaMME MopPUICHTANLHEA NS OTHOLWEHHID K OCH BReMEHIA,

7.2.6 Cxnawgaior obpasey 0o TEMNEPaTYDL CKpYHaKWen cpeisl ¢ Modoh yoobHoR CRopoCTLED, NpW
ATOM TEPMOTPAMMY PETMCTPUPOBEATE HE ofRzaTENsEH0. NOBTODHS BIREWHBAINT OGpaiIey M THIEMs. 3anKckIBa-
HOT W 3aHCCAT B NPOToOKON NI0BLIE naMeHEHWA Maccel Bonee 0,1 sr o MamMeperdsx 8 7.2 1 anadennii.

7.2.7 Npwu nposeaesad Metogos & B, C 1 D noatopRoT nyHkTel 7.2.1—7.2.6 Ha HOBbLX CBEHENDMIoToR-
NEHHBIX ACNBITYEMBIX COPAILANX MHHMMYM NPH TPes JofoNHATENbHLIX TEMNEPATYPaX WIOTEDMWNECKON Bil-
JepwEn. BolbWpalkoT JHA%EHWA IKCTIEPUMENTANLHOH TEMNERATYDE Tak, YTobk 0BWes BREMA HIOTEDMWYECKON
BblIEDHER ONA JABEDWEHKE IKIOTEPMHYECKOW peakUMK cocTaanano o7 15 0o 100 muM.
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7.2.8 Mononeays nony-edHble 8 nyderax 7.2.1—7.2.7 TepmMorpasmsl, PACCHHTRIBAIOT IHEDMMID 3KTHES-
UK E, HaTypansHeld norapyds npedakcnoHeH LWaneHons mHoxuTend In[Z] 4 nopAgor peasLMyd i COrnacHo
Npoueaypan, NEHEEIeHHBIM B Nogpasgenax 8.1—8 4 ana peakyyid h-ro NopAaka, GNA aETORaTANMTHYECKKY
peakyui Wectaka — GBeprrpeqa. GNA SeTOKSTANKTHSECKHY PRakUWE ABpantia ¥ ONA BPEMEHA 00 HAcTyTNeHHA
ORI THR COOTRETCTREMHHO.

8 ObpaboTKa pezynsTaToe

B.1 Pacuet gna MeTona A (ONA peakywi n-ro nopagka)

£.1.1 CTposT rpadyikk E3A0H MAOTEDMWHECKOR TEDMOrpamMmMel, NonNyHeHHon 8 7.2.1—7.2.7. Tarm ob-
paiaw, 4Tobsl TENNOBCA NOTOK HAXOOWNCA HA OCK Y, 8 BEpeMA — Ha 0cK X CTRPOAT MNMHERHYI0 BA30BYI0 NUHNH
M3 TOUKM HA GAa20000 NUHWAA TEDMOrPasMEl, HAXOOAWSHRCA HEMNOCPEICTREHHD NEPED HAYANOM JKIOTEDM MY E-
CHOM PE3KLMA, B TOYKY Ha Ga30B0@ NAMHKIEA TEDMOTDaMME, HAXOOALIGACA HENOCPEOCTRaHHD TOCNE OKOHYAHKMA
IKIOTEPMWYECKOH DEAKLMWA, ONA K0 TepMOrDEa b

MpuamedaHue — [AnNA pEasuwi f-ro NOpEOES MOEET NOTREDOEATECA 3XKCTPANONAUAR Ea3080@ NHKWKY B KOHUE
FHCNEPMMEHTA BNapan 80 BREMEHN, KEK NOKS18H0 HE puoyHee 1,

8.1.2 OnA Kakaod TEpMOrpamMMel AHTENPHDOBAHKEM NoNYHaoT CYyMMapHYI0 NAoWa0k NAES, OrpaHdqdes-
HYID CAMKM NHEOM M NOCTPOSHHOR Ba30B0d NWHBER, 9TO0E6 MoONYYHTE TEMNOTY paakukin AM. .

MpumredaHUA

1 BamHo, 41obsl pEAEUMA NPOWRE 40 B0HUA. 310 ByQeT 3aMaTHD Mo HEIMEHHD 310800 NHHMK B YCROSWREY Vee-
FWHEHHOM MACLITADEA NOCNE 3LI0TEQMPHECHINT MAKE DEEHLH.

2 B pessumAx n-ro NOpAGES 3HE4YMTENEHAR YE0TE PEEEUMM MOICHET MPOHCHKOONTE 00 SOCTHAEHMA TENN0BEGN paRBHE-
BacHA 0bpazus. B T3k CRy4ass JHSUSHNE A MOBHD DOMyHKTE My TEM SKCNSPIMEHTE © MHHERHON TEMDBRETYPHOA pai-
BEpTHOH, Hanpuwsap no NOCT P 58755

£.1.3 OnpenenskT MpadnEHee IHa4aHHR BREMEHK, COOTEETCTRYIOWHE npkMepHa 1090 % oT nnowa-
O8A NWESR, NoMyYeHHe:x B 8.1 2.

8.1.4 BeBWpaoT WuTepean BpeMen, 0GecnauiBariwMl He MeHee JBCATH PABHOYOANEHHEIX SHAYEHIA
BpEeMEHH Mady Npedenamd, onpeqeneHHbibMg B 8.1.3.

8.1.5 [nA kamaors M3 BpeMeH b HHTEPBANCE B 5.1 4 3aniceBa0T CKOpOCTE peakund dH'dE mBT, nap-
LMEMLHYI0 NNowWaie (TentoTy) JaeepueHHoR HacTi peardtn AN, sOx, W NapuWansHye MNowags (Tennaty)
DCTABLUEACR 4ACTH peaxuan AN, MOH, KaK NOK3IAHO HA DHCYHKE 3.

MprmedaHwnA

1 BT = o
2 MonyqeHHBIE SNA EEH00H TERPMOTPaMMEl JHAYSHAA YOOEHD nepesacTd B Tabnuuy BMECTE © COOTESTCT By HILLEN
TEMISRATYDOR WADTEDMHSBCKON BeIGEDHEW 12 T 2.4,

8

G - TRNNARNE NETOE —p]

B
Pucyros 3 — OnpagensaHde NapyuaneHon Nnowan9
5
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8.1.6 Ans Kamgoro JHaqYeHks NapuMansHol nnowanx, nonyYedsornn s §.1.5, onpegensmT ons Henpo-
pEATHMPOEARWETND BeWecTaa (1 — o) ¥ CEOPOCTE peakuMde (doldl) no yvoasHeHuaM 11 2

(1- ) = AH, /AH (1)
dus/di = (dlF,db) /A, (2)

MpuMmedaHur

1 Mpw pac+eTax COXPAMARIT BOS MMEHILLMECA IHAYAMWME LMdpbl 1 ORRYINAT MRTLKD SOHESHEIS PEIynETaTE.

2 A AECATA MHTEREAN0E BPEMEaHY. YEE3aHHLE B B_1 4, sHa~aHuR AnA {1 — o) 0ontkHbl BApsUPOEETEER B NPEiEnax
ar 0.8 50 0,1,

8.1.7 OnA kakoors aHadeH A, nony<esHoro B 8§.1.5 9 5.1.6, BeHMCnRIOT HaTypansHsR Norapadn chopo-
CTH peakude In[dod'dd], (doidt iMeeT eguHKle KaMmepadaa 1),

&.1.8 Ana kaxgord IHaqeHds, Nony4eHHore B B.1.6, BeNACAAKT aHadedna in[1 - ol

&.1.2 CTpoAT rpadik © nonyYeHHBEIMK 3HaseH A In[dodd] Ha ook Y W In[1 = o] Ha ook X

Mpumedarne — MNonysedded rpadue nonsed Seme npeinaeHEo MERRHEM. B NpOTHEHOM CNYyYEaE HECTOR-
LA METOL MCMETEHWA HENPHMEHA.

8.1.10 VcnoneayA Metodbl NMHERH0H PErpecck, onpedensicT TaHMEHC HAKNOMA M | NepeceYsHte ©
OChEC ¥ 0 NDAMONA NWHAK, NOCTPOSHHOR B 8.1.9, BMECTS C WX COOTEETCTEYIOLMMA CREAHeKEIaPATHYHLIMI OT=
KNOHEHWAMKA &, 1 S,

5.1.10.1 0nA pac4eTa TAHrEHCA HAKNOHE M C KCNONEIFEAHKEM METOOA HAMMEHBLLKE KBAAQATOR MC-
NOME30T opMyny

Ty T Foniy
ARy -(RLNE )
= = =

mm " (3

H"! Ty
) B -
rage X, — -0 aHaqdaHqde kK E ! {EI!F

¥, — i@ IHAdeHHE )
1 — YUCNO WIMEDEHAN,
CpegHerBagpaTiiHoE CTAaHIAPTHOR OTRNOHEHWE TAHIEHCa HaKNoHa 5, ONpeqenAkT No opMyne

[}
pRUA n
Il = =
n -
1= M=t

rae dy, =y~ (m - X, + b).
NepecedeHde ¢ otk ¥ 0 BRYUCNAKT NG GopMyne

= e - e
(N p- XA Y, ()
P = = N B B

n~r§u,.’—tr,-}*

CpegHerBanpaTiyHoe CTAHASPTHOS OTKNOHEHWE NBPECEYEMUA ¢ OCKID Y 5, BEIMMCNAT No hopmyne

(3

f=n Joy
pRL NS 28
[ Jud

I~ . (6)

n=3 Juu J=p
n 38 - (L xF

=i =1

Mprmesadne — [JadH=#E NOONYHET WCNONBIYETCA B CBR3M © WOKNEMEHHEM CCBINODE HE CTEHGAEpPT

ASTM E15T0.
T
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£.1.11 BeikcnaKT aHadesus NopAgEa peakyin 1w Inlk{ Tl no ypapHekam 7 o 8
n=m (7)
In[%{T]] =t (8}

8.1.12 Crpoar rpadk In[kT)] w3 8111 Ha ool ¥ i 1/T w3 7.2 4 wa ook X [CM. npuMedanie 3.1.9)

£.1.13 Mononeays MeToms NRHEAHON perpecchd (o, 5.1.10.1), onpegenamT TAHFEHS HAKTOHE M | ne-
peCeYEHKE ¢ OCE Y B NpAMORA NHHWK, NocTpoeHHoR B B.1.12, BMECTE © MK COOTBETCTEYIOWWMKA CpegHe-
KEAOPATHHHLIMA OTENOHEHHAMK 5, W Sg.

8.1.14 Wicnonkaya aHadelna m. b, 3 1 5, 1a B.1.13, oNpegensnT IHEpi0 aKTHBALWA E W HaTYpanbHbiA
norapudi NpegaIEcRoHeHUMANEHOMD MHOMKTENS IN[Z] 1 WX COOTRETCTEVIOLWWE CREOHeKBanPATHYHEIE OTKIO-
HEHKA Sg W 5§ 7 N0 hopmynam 8—12:

E = —mi¥; {9}
n[z] =& (10}
8 =8 (11}

Beyz] = & (12}
roe &= 8314510 Os/(K - mone).
8.1.15 OnpenenaoT cpeqHeapipMeTHiackos IHAYEHKE 1 W ele CPEdHEKEIADATHYHOR OTHNOHEHWE &
Wi 8.1.11.

8.1.15.1 nA pacdeTa cpegHeaptp METHHECKOMD aHA4EHHA X BENHYMHE: ¥ M CTAHOSRTHOND OTHAOHEHHA
CRBOHEND S, WCNONB3YHT ropmMynk: 13 W 14
]
=%
¥umil . (13}
n
o - x7
Turl
8, =|= (14}
1 -
Mpumevarne — JaHHEEA NOONYHET MCNONs3VETCA B CERIN © MCKNHMEHWEM CORNOE HE cTanaapT ASTHM
E197T0.

8.1.16 3aHoCAT B NPOTORDN WHGODMAUMID 00 HCNONBEICEIHKME MeToOa A BMECTE CO IHAYSHWHAMH W3
BAT4MBIISanA E 2 5, In[Z] 25,7 unts,

8.2 Pacuet gna Metopa B (ana aemoxkamanumuyeckux peakunid Wectaka — Beprrpena)

£.2.1 CtpoaT rpadikl E3¥O0H MAOTEDMANECKOR TepMOrpammel, nonyYedHol a 7.2.1—7 2.7, Tamm ob-
paaom, 4Tobsl TENNORCE NOTOK HAXOOMNCA Ha ocKk Y, 3 BpEMA — Ha ocK X, CTpoAaT NAHerRHYI0 Baz0sys NMHMH
W3 TO4KM HA 0230800 NHHKKM TEPMOTPAMME, HAXOOAWERCA HENOCPEACTEEHHD NEPEN HAYANOM IKIOTEPMWYE-
CEON DESKLMA, B TOYKY Ha GAI0B0H NAHKK TEQMOTPaMME, HEXOZAWEACH HENOCPEOCTBEHHG NOCNE OKOHYaHHA
IKIOTEPMUYECKON PeasLMIK, ONA KaKOsH TENNOBOR KPHBOHA.

8.2.2 [INA Kaxacd TEpMOrpaMMal MHTEMNPAPOBAHKEM NONYyHanT CYMBMaDHYIO NNOWa0E NAKS, OFpaHsYeH-
HYID CAMER NMHEOM W NOCTROSMHOA Bai0B0A NUHKER, YTOSG NoNYYKHTE TEMNNOTY peakyuiE AN, sl

8.2.3 OnpenensiT rpadidHeie aHaY9e A BpemMeHd, COJTEETCTRYIOWWE nplMepHs 10—90 % oT nnowa-
DA MAKOE, NoMyYeHHsx B 8.2.2.

8.2.4 BubWpaloT MHTEDEAN BOeMEHH, 0GECNEYHBAI WA HE MEHEE JBCATH PABHOYIANEHHEX SHAYEHIA
BREMEHH MENIY NPEOSnami, ONpegeneHHbiMg B 8 2.3,
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8.2.5 0nA kas00oro M3 BpeMeHHLX MHTEDBanos B 5.2 4 3ankcelBaKT CHOPOCTe peasdxin dAdE, mBT. nap-
LAanEHY NNoWaaes (TENNOTY) 3aB2PLUBHHOR YaCcTH peakuyyu AN, mIx, v NapUMansHYI0 NNoWank (TennoTy)
OCTABWUERCA HAcTW peakUud AH,, Mk, kak Nokasado Ha pucyHke 3 (CM. NpMMedadA 11 2 £ 8.1.5).

Mpumedarne — (ony4dHHES MR HEHO00 TERMArpaMue 3HEYSHNA yooieg napesecTd 8 rabnuwuy emacta o
COOTEETLTAEYHILEAE TEMDERETYPOA MAOTEDMUHECKDHE BEIOSPEEA W3 NYHETA, NpHEsdaHHon 8 T.2.4.

&.2.6 [nA kaxgo#d napuransHol Nowany, nonyYeHHol B 8 2.5, onpegensnT Aonn npopearipoaaswe-
Mo BEWUECTEA ¢, SO0 HENPORearipoBaBery BelecTea {1 — o) U CKOPOCTE pearumi (dofdl) No ypagHeH D 1
H YpaeHeHWH 2, W ypaadeduwio 153 (oM. B.1.5, npumedase 1).

AM
am—2, {13)
AF
Mpumevanne — [NA JEcATH MHTEPEANOE BOEMEHW, YHEIEHHLE 8 .24, IHSYEHWA [ S0M¥HE BEPLEMPOEaTECH

g npegenax ot 001 go 0,9, 8 asaqedna anA (1 — o) gondHe SapeWpoBaTecs & npaganax o7 0,59 oo 0,1,

8.2.7 OnA £awaoro 3HA%eHWA, NoNyHeHHoro 8 NyHKTax 8.2.5 1 5.2.6, Bei4HcNART HaTypansHslid nora-
pads ckopocTi peakyud {Infdo/df), roe dofdl B eopHMUax tamepedns 1.

5.2.8 Ans ka¥gor IHa4eHds, NoNy4eHHors B NyHETe 8.2.6, Bul4WcnART IHavyedne ona nfo).

8.2.9 0na kaxdorn IHadeddd, nonydedHorg B 8.2.5 1 B.2 6, BeIMMCNRICT aHayerre gna In[1 = o).

8.2.10 Oonyckaa w = Infdo'df], x = Info] # ¥ = In]1 = @], pewanT ypapseHde [18) METOA0M MHOKECTREH-
HOW NAHEAHOK perpeccid gnA &, bW o

W =0+ b+ Gy, {16)

8.2, 11 BuqronawT adadedsa anA In[k( Tl 4 aHaqeHra nopaaxa peakyyy 47 | nno ypaeHeHuas (173, (18)
W19y,

In[k{T)] = {17}

mm i {18)

Pmp {19}

8.2.12 BuidvcnanT obpaTHoe adadedie aboonioTHOR TeMnepaTyobl (1/T) 4NA kamaors HIoTepMudacEo-
Mo IMCNEPUMEHTE, HCNOMNBEI0OBAHMOMD B NyHKTE 7.2.4.

8.2.13 CrpoAT rpadek Infki T1] o IHaYeHKWAM, NpHBEOeHHEM B 8.2 11, Ha ook ¥ ) 1T Ha ool X (cw.
npiredanse K 5.1.9)

8.2.14 VenonesayA Metonbl NHHeRHoE perpeccyi (om. 8.1.10.1), onpeiensioT TAHMeH: HaknoHa im K\ ne-
pECEMaH®E © OChH Y B NPpaMOR NHHEK, NoMyYeHHoR 43 8,20 paecTe C i COOTRETCTBY KL MMK CpeaHe Ba gpa-
THHHBIMH OTENOHEHWAMK 5, 0 5.

5.2.15 BeivWcnakT IHERrHs aKTHEAUWMK E, HaTypaneHeA Norapidn NpegakcnNoHeHUMansHOTD MHOEW-
TenA In[Z] W Wy COOTBETCTRYIOWME CPeaHe aalpaTUYHEIE OTKNOHEHWA S U 5 7 MO YPALHEHHAM {8—12).

8.2.16 OnpegensoT cpegreapidMeTHYackos anaderse A (cm. 8.1.151 E AMA @ W A G WK COOTRATCTEYI-
MMM CREOHEKBANPATUMHBIMK OTKNOHEHHAMK S M 5

8.2.17 3anocAT B NPOTOKON MHGopMauie of HonNonsIcBankk MeToaa B eMecTe O IHa4YEHUAMKA, NpW-
BEfeHHBIMU B B.2. 15 B216 E+ 5., In[Z] + Singzy M ts wnts.

&.3 Pacyer gnAa metoda C (4NA aBTOKATANWTHYECKOW POAKUMA ABpasMK)

8.3.1 CrpoAT rpadHes Kaxool HIoTEPMUHECEON TEDMOrpamMMe!, NONYYeHHOR B 7.2.1—7 2.7, Takum ofb-
pa30M, HTOCE TENMNOB0W NOTOR HAXGOWMNCA Ha O Y, 8 BpEMA — Ha oCH X, CTROAT NUHERHYH: Sa308YI0 NHHKID
M3 TOHKK H3 BA20B0R NUHAK TEQPMOTPAMME, HAXOOALLEACA HENOCDECTREHHD Nepan HAYANoOM IKI0TEDMHYE-
CROA PRAKUMM, B TOURY Ha B230800 NUHAE TEPMOTDaMMEsl, HAX0OAWERCA HENoCOedCTREHKD NOCNe OKOHYAHKA
ILAOTEQMHHECKON DEAKUWKW, ANA KAXKZ0H TENNOBOH KPWBOK.

#.3.2 [InA kw00l TEpMOrDEMMsl MHTEMDMPOBRHAEM NONYHE0T CyRMaPHYH TNoWaNs NWKE, ONpaHn-EH-
HYH: CAMKEM NWKOM 0 TOCTPoeHHCH Gascaoi NHHWeR, 4Tobbl NONYYHTE TENROTY peardud AH. 0= (cm. 85.1.2,
npMmedanse 1),

8.3.2 OnpegenaAmnT rpaHnYHLIE IHAYEHWR BpEMEHA, COOTBETCTRYIOWWE NpruindarTensHo 10—80 % or
NASWAIEH NWKOB, NOMYYeHHBIX B §.3.2.
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£.3.4 BeibyvpaioT WiHTEpEan spemeid, 0GecnaviBaiowii He MEHee JECATH DABHOYTANEHHEIX IHa4EHN
BOEMEHH MEXDY NDEOENaMKE, OnNpeqeneHHeME B 8.3.3.

8.3.5 [nA ka%0oro v BpeMeHHEX HHTEDeanoe 8 § 3.4 3andcsIBaiT NapuHdansHyio NNowais (Tennoty)
OCTABLSACA YacTH peaxkuqiK AN, MO¥, W COOTBETCTEYIOLLSE HCTEKLLSE BOEMA [, K3K NOK3IaH0 Ha DHCYHKE 3.

MpuMEYEaHWE — MoMy-EHHEE ONA KEXO0A TEPMOTPEMMBl 2HE<EHER yOoBHO neparecTi B TalnMLy BMECTE
COOTHETCTEVHIWER TEMNSPETYRON HAODTERMAYSCHOR BLIQBEHEY, NPUBEaEHHOR B T 2.4,

8.3.6 [nA napumkansHol Nowann, nonyyYeqHol B nyHTe 8.3.5, onpefenaoT Gon Henpopearkposas-
Wiern BewecTea (1 = o) i COOTERTCTEYIOLWEE WCTEHKILEE BDaMA | (CM. ypasHeHre 1).

MpuMeYaHWARA

1 Mp#H pacyHeTax COXPEHFIIT BOE WMEKNLWECH 3HAHELME WADPE M OXpYTIAKT MONbAD KOHEYHLIE DEEYNETETEL

2 [0nA gacATH KHTEPBEANOE BPEMEHY, YES3aHHEIX &8 §.3.4, aradedwA gna (1 — n) qomsHs BEPEMPORETECR B NPESENEY
08—0.1.

8.3.7 OAng £a300ro IHa4eHUs MCTEELUEND BREMEHK, NPWBSIaHHorD B 5.3.5, ¢ aHadesra Oon9 Henpope-
ardpoBaeWero pewectea, §5.3.6. onpeagenanT HatypansHsi norapwdm SoNd HeNpopeEarKpOB2BLLISTD BELLe-
ctea (In{1 = ).

£.3.8 OnpeenaT HATYDANEHEE Norapudii oToUMUaTeNLHOMD IHAYSHMA £a0oro norapidesa 0omnd He-
npopearvpoeapwers eewectea Inf-Inf1 — all.

8.3.8 CrposT rpaduk Inf=Inf1 — w)] 8a ocd ¥ B 3asncuMocTd oT Inff] Ha oo X [CM. npusedanie g 8.1.9)

8.3.10 Mononkays MeTodbl NWMHEAHOR perpeccdi (o, 5.1.10.1), onpegenfioT aHa4eHWe TaureHca Ha-
KOHA 17 1 NEDECEYRHME C Ock0 Y b rpadmka NpAamoid NHHKK, NpueededHore B 8. 3.9

£.3.11 BeiqkcnakKT aHaqesue NopAgra peakyns o wn In[&{T}] no ypaereHne 20 1 ypasHesio 8

pmin (20)

8.3.12 Crpoar rpadwan i In[ik{ T)], npreeqeqwomy & 53,11 va ook ¥ i 1T ks 7.4.4 Ha oo X

8.3.13 Menaneays MeTods NHHEAHOR parpecerd (oM. 8.1.10.1), onpeQenawT TAHMEHS HAKTOHE M | ne-
peceYeHdE ¢ OCki ¥ O NPAMCH NHHAK, NpHBEegeHH0R B B.3. 11, BMECTe © WX COOTBETCTEYIOWWMHA CpegHe-
KBAOPATHYHLIMA OTENOHEHHAMK 5, 1 8.

8.3.14 OnpenenasoT cpegHeapuhMeTHYeckoe IHaYEHME ONA NOPAOKE PEaKUWK D 1 80 CoBOHERBaNDA-
THYHOE OTKNOHEHWE 5., NpHBEaeHHoe B B.3.11.

8.3.15 Bemuenawr aHasveHde In[Z] ¥ ero cpedHeHBaapaTHYHoE OTKNOHEHWE Sippzy MO YPABHEHMIO 12
(CM. YpaBHEHHA 9—12).

£8.3.16 3aHoCcAT B NPOTOKSN 3HAYSHWA JHEDTWK BKTWBAUMH W CPERHEHBAADATHYHOE OTKNOHEHWE IHEDTHM
aKTHBAUMK, 5., IN[Z] v CPeaHerBAnPATHIHOE OTENOHEHWE NOTADMEME NPEAIKCNOHEHUWANEHOND MHOMHTENA,
Sin[z), W NOPALCK DEAKLIAW £ CO CREAHEKBANDATUSHEIM OTKNOHEHWEM S, NPHBEIEHHEIMKA B MyHKTaX 831418315

8.3.17 3amocAT 8 npoToken E + 5., In[Z] £ Sz M P + 8.

8.4 Pacuer ana metoga D (Bpesma HACTYNNEHKA ONPeaeneHHono cobeiTHA)

841 OnA kaxaod TepsMorgames, NonyHesHocRl a 7.2 1—7.2.7, cnpenenfioT HoeTeklwaes epemMa Al oT Ha-
Yana IKCHepruMeHTa 8 7.2.3 00 MAKCHMYMa IKI0TEDMMYECKOND NAEa (370 HCTEKUEE BpEMA — BPEMA, HeoGxo-
AMMOoE ANA A0CTHHEHWA 0DpaILoM NOCTOAHHOW CTENEHW NPEBPaLLEHHR ).

£.4.2 MenoneayA WCTEKWEES BpeMa. onpegensdios 8 3.4.1, 1 aHa4eHHA TeMNepaTYDR, NEHBEQEHHLIE
B 7.2.4, onpedenakdT IHEDTHIO aKTHEAUWK E © NOMOLWLID BRiYHMCREHHH, NPpEOcTaBnNeHHmHs B 5.4,

8.4.3 CTposT rpadvk 3naderni In[Af], npueegenHsx B.4.1, #a ook ¥ i VT, npueegexicy 8 7.5.4, Ha
ocH X [om. 723, nprmedanks 13 2}

8.4.4 Menoneaya MeTodbl NMHEARCA perpecckia (oM. §.1.10.1), onpegenaT TaHreHs HaknoHa m NEamMo
cornacHo 8.4.3 BMECTE © COOTBETCTBYIOWWM CREGHEXBANPATHSHEM OTKNOHEHWEM §

£.4.5 Mononeays aHadesHud, NpHeeqedHse B 5.4 .3, ¢ NOMOWsD YyoasHe | (9] 1 ypaedesda (11) onpe-
O&nAkT A JaH0CAT B NPOTORCN IHAYEHHE IHEDMAW AKTHEALWA £ W cpegHeRBafpaTnYHoe OTRIOHEHKE IHERMAW
SKTHEALMM 5.

8.5 Pacuer ana metoga E (BpemMa HACTYNNEHAA ONPeaengHHon COBLITHA MO BHELWHWM OaHHEIM)

8.5.1 MeTog WoneTadda E QonyckaeTos WCNoneaoBaTe ANA ONJedeneHds 3Heprdd akTueadys no Ta-
ENHUE aHaYeHA BpeMERH HACTYNNEHWA ONPEgeneHHors CObRTHA (TOYKH NOCTOAHHOR CTEMEHW KoHBEDCHM)

10
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W JaHHBX TeMnepaType. B kasecTee HEoDXOOWMEX JaHHEX JOMNYCKABTCA MCNONbIoBaTE MHDOpMaLno,
CoODaHMYIO B CaMEAX ADYTHE WIMEDEHHEA, HANPUMED BREMEHH OKACNHTENEHOA MHAYKUMK (BOW) (ManpuMep,
no FMOCT P S6758) Mnv spesteHd WHOYEUMOHHOMD NEQHoda DeaklnG.

8.5.2 CobupawT HE MEHEE YeTeipex HABOPOE NAPHEX JAHHBX BREMEHK HACTYINEeHHWA CNpedensHHorn
COOBITMA W COOTERTCTRYRILME MM aHAYEHHE TEMISDATY DBl MIOTEPMUYECKON BhlEDMKM, KAK, HANDUMED, NpM-

BEOeHHLIE B 8.3,

Mpumedarne — [anyYeHH=E 2HEHEHWA yOobHo nepesacTy B TAQNWLY.

8.5.2 BeivncnawT ofpatHoe adadeHde abconmomHod Tenepatypsl (1/T) ONa kasaoro 3Ha4YeH e HaoTep-
MHYECKOR TEMNERATYREl, NEPHBEOEHHOMD B 8.5.2,

MNMpumeuvanne — 1T seipasasTcs & anuEuua) ki1,

3.5.4 BolHWcnAmT HaTypansHeld Norapudn BpeMeHd HAacTyNnedrAa cnpegenesion cobelTis in[Af ana
KasOor Wa NonyqYeHHbix B 8.5.2 aHaYeHHi.

n PHMEa4YaHHe — Bie anaqandr BpeMEHE OOMsHL BEiTh YHA3dHE] B DOHMX a0HHLEY H2MapaHnA, NpagnoHTE-
TENEHD B CEKYHOAX.

8.5.5 CtpoAaT rpadoke Af Ha oo Y B 3aexcHaocTk o7 1T Ha oo X, KAk NOKAIAHD Ha PUCYHEE 4.

8.9.6 VMcnonkaya MeTodkl NMHedHoR perpeccii (o, 8.1.10.1), onpenensioT 0na 3THX JaHHBK TaHIeHs
HAKNCHA M W 870 CPEAHEBANPATUHOE OTKNOHERME 5 . BeNnHnHbl S HIMEDRIOT B eaMHAUaX kK.

8.5.7 BeivWMcnakT aHaYeHWA OMA JHEDTHK aKTHBAUKK E W CPegHersadpaTHHHOM OTKNOHEHAA JHERTHIA
AKTHBALMK S, HCNONEIYA DOpMyNE (9) 14 {(11)

5.5 B 3au0cAT 8 NPOTOEDN IHEDTWD AKTHEAUMK M CPEQHEKBaSpaTHYHOE OTKNOHEHWE IHEPMMA AKTIH-
BALIHA.

in [Hpesn, sisi]
-

18

& T T T |
Bd 15 18 3z
Vremrmparype, KC'

Puoynor 4 — Mpadme aasucumocna Injf] or T

9 MpoToKon HCNLITAHWA

E npoToKone yEaislmamnT cnegyiolyio WHoprMaume93:

= MONHYD WOEHTAGOWKALKI0 W ONWCAHWE WCNBITAMHOND MATERWENA, BEMIOYER WOTOWHKE, KOO NpoUano-
SWUTENA W T O.;

- OMHCAHKE BANOPHUMETDA W NPOrPaMMHOTD OERCNEYSHHA, KCNCNEI0BAHHOND ONA MCNBETaH kA,

11
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- YOMOBMA JIKCNEPMMENTa, B TOM YMCne maccy obpaiua AnA WCNuITaHWn, NoOTERD Macosl, CHKOPOCThL Ha-
rpeRAHKA, TEMNELATYDHEIR QUANAIOH MCTLITAHKA, THrENs GNA cEpaiUoce, THN M CEOPOCTE NOTOKA NQooyEoY-
HOMo raia,

- ONACAMWE NPOTPAMMHOTS OBECnedenia, BEMoYas HoMep MCNonsIyeMol pepcuk ana obpaboTem
OaHHBIX;

= MOMY4EHHEE IHAYEHAA 1 MX CPEAMEKEAAPATHHHLIE OTENOHEHKA ANA NOpAJKA peaskuMi m+ 5, At 5
045, IHEPMAN BKTHEALMK E + 5 1 norapadma NpeasKcnoHeHUManNsHoNs MuoxMTEns In[Z] £ Sinpz) M nNexBelx
COYETAHKA, NOOXOOAULAE DN TEX MM MHLIX Leneai,

= HMCNoNe3veMBIA METOD,

< MCXOOHBIE TEQMOTDAMMEI;

- HOMED HACTOAWEND HALUWOHANLHOTD CTAHAAPTa U NKOLIE OTKNOHEHWA OT HEro.

12
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Mpunoxexrne OA
[cnpaBoyHoe)

OpHrAHANLHLIA TEKCT HEBENHYEHHLIX CTPYETYPHLIX 3NoMeHToR
NpUMeHeHHOro cTadgapTa ACTM

OaA

1 DBNAacTE NPMMEHEHWA

1.3 BenuduHel, yEa3aHHbE B BanHuLax TH, cCHRTanToR CTaHSapTHBIMA. Dpyrvs 0MHnLbl MEMapEaHHA B HACTORLLEM
CTEHOAPTE HE MCHONEIHITOR.

1.4 HAacToAWKA METOH MCMBTAEHMA SHANDIWSEH, HD HE 3EBWSANEHTEH cTadgapTy 130 OIS 11357,

1.5 B HEcTOALLEM CTAKOAPRTE HE NPEQYTMOTREHRG PACCMOTREHNE BEEx BoNpocos obecneqyaHnA De30nacHoCTY, CER-
I3HHBIX C &M NPHMEHeHHEM. Mank30BaTENE HACTOAWEID CTRHOS0TA HECET DTEETETEBEHHOCTE 33 YOTAHOBNEHWE COOTEET-
CTEYVHILGME NPEEAN TExXHEEM D83onacHoCTH W DXpaHs 30000ELA, 3 THNHE DNPEgENAET LanaconbpasHOCTE NEMMEHEHKA
IEROHOOATENEHEIX OrPEHUYEHAA NEDE &rd MCNONEICEaHBEN. KOHEDETHRIE MEDE NPEIACTORHEHOCTH NEMEEOSHE B DA3-
nana 8.

na.2

5 DcHoBLI METOOONOTME

5.7 Peamps, £ EOTODEIM NRAMEHAM OaHHEIA STEHSEPT, ABNAMTCR SHIOTEOMHHECEHMK, 70 BCTe OHW BIDBEARET
FHEPTHN MO MEDE NPOTEKAHHA pearumie. Eposme Tom, CopocTs TENNOSs6GanEHHA NPoNOPLEHOHANEHE CROPOCTH PEARLMH.
OucbibspaH UMansHaA CKAHNPYRILEA KBN0pHMETRNR KIMEDRET TENNOBEDA NOTOK KEX 3a8HCHMEIR 0T BPEaMEHN JHENE PAMEH-
TEMEHEA NEPAMETD B ME0TEDMAHECK MY SHENSPMEHTANbHEE yonoedAE. Manog OCK nonesed NP MIMEapaHiH CyMMapHon
TENADTE PEEKLHN W CROPOCTH PESRLMA K3K VHILIMK 0T BpEMEHE M TEMNEPaTYRS.

5.2 Pearus MoHED CMOOENMPOBETE PROOM COOTEETCTAEYHILHME YRaEHEHKA

dox/dr =k{T )¢ (o), (1)

e di'd! — cRopocTe peakukk (1)
i — CTENEHe NPESPAWEHWA (DR3paIMEpHEn);
i {T) — yHENbHER NDCTOAKHERA CROPACTA npur Temnaparype T (o)
fio) — dhyHEUWMA NpespaEdA. K 43cTo pononsayamsm hyHELHAR OTHOCATCR

fy (o) =07 — o) 1Z2]
by (o) = o™ (1 — ) (3]
f, (e = pi1 — o) [Hn{1 — e)fPTHE, (4
e n, mApD— 33Ha4e A NOpAgEa PEasliiia No ONpedeneH=HoMY EOMOOHSHTY.

Mpumedarne — CyLSscTEYET MEDRECTED BRPEMaEHHA Ona yHsunn npeapawsHnd [o)]. Onvcaddee B Ha-
CTOAWER CTEHSAPTE ABNROTCR HEMDONEE PACHPOCTRAHEHHBIRN, HO HE BOUHCTEBEHHEMA YHKLHARA, NOOXOOALMMA S8
HECTORWEM METOOa wineimaHus. Popryna (1) wasecTHa kak obobleHHO S YpaEHEHHE CROPpoCTY, & hopmyna (3} — 310
YOBEHEHNS 4MHA ONWMCEHWA SETOKATANHTHHECKHE paaruni (mnd Wectakes — baprrpesa). Popuyna (4] — 310 ypaEHEHue
Aspanwd. Dopayna (2] McnonesyeTocr ONA PEaKUEK -1 NopRaka, a gopryna (3) wnd thopayma (4 ) ienone3yHToR N\ a8-
TOESTENHTHYECHAE PEIKUME, THNHE KK OTEEPHOSHE TEDMODEIRTHEHED MATPHU M HDWCTEMNFMEALHOHHEIE NEEBDEULEHHEA.

5.3 AnA peakyMe, NpoEBEIEHHOR Npyd Texmnapatyps T, ypasHaHwe 1 gnA SeTORETENHTUYECKKE DEARUMA W op-
Myry {1 CROPOCTA MOHO NPEACTEEWTE B NoEpuhrw-aceoi hopme

et/ m e {T e 1= ca)" ; i5)
in[dec/cf] min[ £{7] ]+ min[e] +nin[1-z]. (&)

370 YREBHEHHE MMEST B 2 = 8 + b + oy 1 Mockat BeiTs DEWSHD © MOMOLWEHY SHAMW3E MHOEESCTEEHHOR NMHERHOA
parpecony (= Infw], ¥ =0t —n], z=In[dw'di], a = Ink(T}. b=munc=nlL

MNpumesanne — Doprmyna cropoctd (dopmyna 1) cospawaarcs oo Bopee npocTor abwel hopmynel Cro-
pocTH (thopsyna 2], KOroa IHAHEHWE NOPASHA PEESKUWA M PABHD HYND, W TEM CaMEIM CHARIET YWCND ONpEOsnAEmblx
HHHETWHECHHE NapaMETROB.
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5.4 One pEakUWh, NpOBESEHHLN NPH TaMieparype T, VPASHEHWE CHOPOCTH PEAKUMH C SETORATANW30M hopsyny 4
MOMHE MPEACTASATE B CRESYHILLEM BH0es

In[~In(~e}] = pin[ &[T} ]+ pin[¥]. {7

[OaHHDE ypaEHEHWE WMEET BIg ¥ = mx + b 1 MoseT DuiTe pewasn © NoMOoWERD MMHEAHOR perpacoie {x = Injf],
¥ =In[-In{1 — =)}l npr p=m, b= pink{T]] v } — epemmA.
5.5 YpasHeHwe AppeEHHYCE OMMCEIBAST HAMBHEHWE CHOPOCTH [BEHLLMA B 38BMCHUMOCTH 0T TEMNSDETY PR

k[T) m 2 E/RT, (8)

roge £ — NpensHcnoHeHUMENEHEIR MHOMMTENE (G
E — sHEpris akTueausm, D wons 1
T — aboonwtHaA TemnepaTypa, K;
A — yHWEAPCANLHER rEI0EaR NOCTOAHHER, pasHan 8,314 Ouewone T K71
£ — OCHOBEHWE HATYDaMsHOM norapuda, pasHoe 2,7 182818,
5.6 Popwyna B, npeacTaEneHHas & NOrapuhsHecson hopMe, MMEET B,

n[¥(T}]=h[Z]-E/RT. 3

Dopayng 5 MMeaT Bud NEAMOA NWHAK, ¥ = e+ B roe rpadiik norapadma BOHCTAHTE CRoPoCTH peasuun (nfk T =
FHEVMCHMOGCTH OT 0OpATHOH BENWHKHE abconnTHon TemnepaTypbl [ T) MMEST NUHEAHLIA X8PaKTER © TAHMEHCOM HEKNOHA,
pEEHLIM —EMR, ¥ NepscersaHMen O 00k OpOWHET, paessm In[£].

5.7 B kauscTes ansTepHam™es opuyne 5 1 B, ypaBHEHHA CROPOCTH W YPABHEHNE APDEHMYCE MOryT Btk obb-
BOMHEHE! H 3ANHCEHE B Norapudimy-acol hapne

In[co/e] = N[Z]- = +min[]+ pin[1- o], (10}
YpasHerne 10 pmaet Brg £ = & + by + o + 0w W MOsKET DbiTh PEWEHO © MOMOUEBH BHANMES MHCHEGCTEEHROR NH-

HEWHOH DEFPECCHH,
roe £ = Injdodf]:

a=in[Z];

= —E/R,
¥=1T
o=
y=Int —m]:
d=n

w = In[1 — ).
5.8 Ecnv onpaganssqes noSmesEar Tamsa SHEYEHEA 3HEP MK SXTHES LA, thopmyny T0 MOMHD BEWNTE NPW YyENOBMK
COMHAKOEOR CTENEHW NPEEPAWEHA, M3 HErD MHyHaeTCR

h[ﬂ]=—%+b. (11)

roe Al — MCTERWSE BREMA. ©, ONA QOCTHEEHWA BeOpaHHOR CTENSHW NPEEPAILEHNA H NPK HAOTELMHSECHON TEMNEDATY-
pe, T:
b — mocroRHHAR.

Dopayng 11 WMEsT BAg NEAMOH NEHKA, v = e + B, roe rpadus norapwdies MeTeuEnd BREaMEHK NP pasnt-HLs
HIOTEPMEHBECHHE YONOEKMAX B 38BACHMOCTH OT ODPATHOR Bamn-MHL abconoTHOR Temnepatyps (11T nmear neHedHBIR
SEPEETED © THHMEHCOM HESKNOHE, pasHem BN

5.8 Ecni onpagensHrE nognesEar TamsRo IHESEHWA 3HED MK axTHEALAN, hopsyny 10 MOasHD REWNTE NPH yonoBMK
NACTORHHOA CTENEHW NPEEREWEHAR NpK paeeHoTee do'df = ARENH], 13 q1ero nonyqaaTcs

n[dHid]= - b= +h (12)

roe H — cymMMapHan TennoTa peakuwd, s
dHd! — MrHoESHHBIA TENNOBON NoTox, MEBT;
B — NoCTOAHHER:
m — HaknoH, K.
DopaMyng 12 nMEST B NPAMODE AHHMN. ¥ = mx + b rge rpadiar norapuchie Tennoeara notoka (InfdAd]) e nexe
aacTepr-eckod JCHK-kpHEon npy paanw=HEN MIOTEPMBHECKME YENDEMAX B IRBMCHMOCTI OT obparhol samnmywbe: aboo-
MIOTHOR TEMAEPETYDE (Nkxa) (17, | WMaeT MMHEAHEA XapaKTap C TAHMBHEOM HEXNoHE, pasHsEm BN,
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570 KuHeTH-4ECcKHE NapamMeTpel, TEEWME KAK SHERrHA SETUBEUNMK, NPEOSKCNIOHEHUMANEHEIR MHEKWTENE W NOPRIOK
PEAHLMY, ONPeOenRoTeR NPY NPIBSDEHAN CEPHKY WIOTERMWSECEHY 3ECNSPHMBEHTOR MW HETRIPEL KM DONSs TEMDSpRETy-
paEx No METoOaM mensradmA A, B v C. onvcansei B8 pazoens 11, B kaqecTse ansTepHaresl. acnk Heabuopmmo anpege-
NMATE TOMLED SHEPTMH BETHEALMA, MOHET DeTh MCNONEADEEHA COPHA M20TEPMMYEIKHY JKCMNEPHMEHTORE NPW YETEIREX KT
fomee TEMNEPaTYPE: 40 OOCTHHEHNE BREMBEHK BRIDPAHHORA CTEMSHW NPEEPALIEHMA KN KCNoNL30ead maton D, onwcad-
Heild B pazgens 12,

511 MNpoBoOsR CEpHID HE MEHEE Y M3 HETEPER HI0TEPMUHECKHE SRCneprenTos JCK, oXeareiaaowmy GHanaicH
TeMNEpaTypsl mpebnvarTeneso 8 10 K ¢ apemann medae 100 e (HANpUMER, K8K NOXKEIAHD HE pWMoyHEE 1), nony=aoT
IHEYEHWA OnA dotdd o, (1 — o)W T 4nA essdcnedar opayn G, 7, S ua 10,

5312 MNposogA CEPUR HE MEHEE YEM H3 HETHPEX MA0TEpMAHESKKE SRcneprmesTos ACK, oxsateied oWy gnanaicH
TEMNEpaTyYpe nprbneanTensHo B 10 K v apamede medes 100 sMuH, nomy=EasT ssaqesds dd v T ana eedncrsnns dap-
My 12

e
| h_
=0
MpumeYaHHe — 3ITOT DUOYHOR OTPEMEET NDOUSCOL KPHMETANMA3ALMA, NPW EO0TOPLIX CHOPOCTE PERKLMM YBE-

NHUHKMBEEETCR NPV NOHUHEHAK TEMNEPATYDEL. XAMASECHNE DESKLWA JEMOHCTDREYEOT DOGT CROPOCTH PEEELMA N0 MEDE YBE-
NHAYEHUE TEMNERATY Db

PucyHok 5 — KpyBsa TennoEomd noToka
NN EENAHHBL M30TARMAHECENX TEMTIEDaTypax

5.13 PasqoobpaiHele 3xcneprMEHT: Mo oNpagengHis BpaMeEH HACTYNNEHWA CNPEgaraHHOn cobeITHA, Hanp@-
MEP METOOH ONPESEnNEHURA BPEMEH OHACAMTENEHOE wHayrgwa [ACTR D3350 » ACTM D3805, ACTM D456EE, ACTM
D483 ACTM DG1BE W ACTM E1858), a Tarss METOOL ONPEOEnaHis MHOYVELACOHHO NEpHogsa pesindn (ACTM EZ046)
NOABANAKT NONYHWTE IHGHEHMA 40A Al W T anA eeMncneHdA opryns 11,

a3

G AHAYMMOCTE W NPHMEHEHNE NONYYeHHLIX PEIYNETATOR

G.1 HAcTORWME METOH WCMRTEHAE HENONBEYETCR B 0ONACTH HBWHHEE MCCNSNoBIHWA W pazpaboTor. raHTRONS Ka-
“ECTEA ¥ COOTBETCTAMA HOPMATHEHEIM TREDDBAHKAM N CHELNEWKALIMAM.

6.2 OnpesensqHws NOPASKS XMMHYECHOR DPEEKEUME MOKM NREBPAWLEHA NPK KOHEPSTHEIX 3HE4EHHAX TEMNSpAaTyDEI
WK BpEMEHH HE BXOONT B O0NSCTE NPWMMEHEHHA HEETOALWEM METOOS HCMBITAHWE,

(.3 3HEHEHMA IHEPIMH SETHEALMK. NONYHEHHBIS B PEIyNETATE NPHMEHSEHMA HACTORLWEND METOSE WONEITEHWA, MO-
HiY CRABHHEATE CO IHEYSHAAMK, NoNyYaHHeME 1o ACTR EGEE ons peakuwd N-mo NoPROES M DESKUMA © SETORSTANWIOM.
MonyysHHBIE BENWHMHEL 3HERTHM BETHMEELAK, NPESIRCNCHSHUMANBHOIT MHOMWTENR ¥ NOPASKS DESHUMH MOEHD CREEHN-
BaTh © PEIYMETATAMHY, NONyYaHHEMA no ACTM BE2041 ans peanu@i n-ro nopsgga.

a4
7 OrpaHW4eHMA MeToga
7.1 darnHed nogxon NPUaEHaN TONBRD ¥ SE30TERMAYSCEAM PearUMAM.

M PHMEYMAHHE — BHHD':I'EHMH"IEEKHE' PEEELHN 3dENMCHET OT CEOPOCTH TEMFDMERaq a4y MCnedTareneHan DE‘I}FI!'I'-
LOOBEHAA, 8 HE DT KAHETUHECKMX MapaMeaeTpoe F.'IH-':IHLIH'IT'I. H H3 MOrYT ObITh QUBHEHE! N0 HAGTORA LY METOOY.
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7.2 HECTORWME METON HCNBTAHMKE NPE0HAZHEEH ONA DEAKLKEA, ¥ EOTORGN MEXAHNEM DESKLMH JCTASTOR HEKIMEH-
HEIM N0 MEPS NPOTEKEHUA PREKLIWA. HACTORWMA METOS WENEITEHHA NPSONONaseT OOHOCTATHAHER MEXIHNZM PEaKLLAM,
NpW KOTOPoM TERMONPAMME MMEST NNAEHYH hopmy (k3K Ha prcysxe 2w prcyHea 3) e mnaded, MHOHSCTESHHBIE MMEDS
W paspeiEos.

T3 TeHHOCTE METOOE MENSTEHWA NOEBIWEETCA Mpw Be0ops nogeonRuei tiy HEL WA NpEERawEHan [o]]. MeHes -
PYHILLER SHCND SNPEgenAeMelx SRCNEPHMEHTANBHE Y N2paMeTpoa. Popra TepMorpamMel., cornacHo pazoeny 11, wamer
EbiTe MCRANBIIBAHA ANR BLIGODA MOOSNSH DESHLWA A-rO NOPAOEE MNH BETORSTARMTHYECHAE DEaKLMA.

T4 K THRHYHEIM DESRUWAM M-T0 MOPADES OTHOCATCR T8, B HOTOREX BCS KPOME OOHOM WSacTEY LS NPOMyRTa NpH-
CHTETEYKIT B HabeITKE.

T.5 K TMnmyHniM SETORSTANMTYECKHM PEAKLMAM OTHOCRTCH OTESQHOSHME TEPMODEIKTHEHEX METPHU, KPHCTANMH-
JELKA W MTMPOTECHAYSCKNE PEEKLMA.

T.6 [N\ HMHETHHECKNE PEEKUWA N-10 NOPAOKE HACTORLWWA METOS MCNBITAHWA NPegnNonarder, Y10 3HaHEHWS 1 ABMA-
ETCA HEDOMbLUMM, HEHYTEEEIM UENEIM 94cnon, Hanparen 1 ang 2. HacToRWWe MeToq MCNeTaHWA CNEgysT HeNonL30eans
C DCTOPOHHOCTERY, HOFOA IHAYSHAA 1 NPEREILAKT 2 WNK HE ABNAOTCE OBLIKHOEEHHEIMK apobHaME, TagMe kak 1072 = 0.5,

T.7 ABTORETANWMTWYECKKE PESHUMA NPEJNONAFEIT, 4T0 /M W i RENAKTCA apodamn B neTepeane or 0 oo 2, a vx cymima
(m+ nj weaHbwE 3.

T.B ABTORATANHTHSECKME DESRUMA NPELNONAra T, 470 0 — LENDE YWCNg, 48070 S0 JHEHEHMEM He Gonea 4,

T8 MNocronsgy HACTOAWME METOD HENBITAHNA DNEPUPYET MANNHIEAMMOISEIME HABSCKEMHE COpE3LOB, DHEHL BEMHD,
Yokl WCNel TATENLHEE 0OpasUE DeNM OOHOPOOHEIMKY W AENRNWCE NPESCTARNTENEHEMY npobann obpaagos, w2 KoTopsx
CHW OTOBpaHE.

T.10 DBpaiybl MOTYT BeIOSNATE TOKCHHSHES W KOpPOIMOHHO-BKTHEHRIS BEWECTES, EOTOPLIE MOrYT NpEgCcTARNRETE
BPEO A DERCOHENE WA HCNBITATENEHOM YOTRONRCTES. PekomaHySToR NpepycMaTpHEaTs BEHTHARLUKMOHHYED MM Bhi-
THHEHYR CHETEMY.

OA.5

E CnacHele pakTopkl

8.1 B yenAx 3awuTe nepoodana v obopyfosaHrE NPy 3KCNNyaTauMe WonbITaTeNsHoM ofopygoeasus, wargs He-
obRoMMo BECONTE COPE3UE B HEMPETYH NeMb, cnegdyer colnugate ooobese Mepi NpegocToporHEETA, K aTHM cneuwans-
HiIM MEPEM NPEROCTOROMHOCTH OTHOCATCA COOTESTCTEYHILEE IMPAHWPIBAHME 1 BEHTWNALMA 0D0PYOOBEHWA, HAMKMHWE
CPEACTS J3WMTE NHUE M pYE ONA NONE30SITENEA (OM, NPrMa4aHee §).

OLA.G

10 KanubpoBka
104 NogTeepsaeHne COOTEETOTEMA MOCTEHWLETD BREMEHH HA Yatay TepmoaHanyzaTops no ACTM E1860 Banes 0,7 .

naA.T

22 Npeun3INoHHOCTE ¥ CHCTEMATHYECHKAR OWHDKa

22 1 MexsnabopatopHoe BCNLITAHKE NpoBRoOWnocE B 2003 moy C 4eEN6D ONPEgEnsHis TOHHOCTH W CHCTEMaTHSE-
CEOW NOMPEWHDETA METOOE A, YESIAHHO0TD B JaHHOM CTEHOSPTE, NPH 3T0M B K848cTES ODPEa3UE ONA BCNEITAHKHA HOTHE-
0EancA dmsnnTaTpaatmrion. MNpHesgeHHaR Danse HHRPOPMAaUwWMy OCHOBAHA HA pEEyNETATEY HE MeHEe Yan 13 nabopa-
TORHA, MCHOMLIOBESLUME M0 MATE MASHTHYHBE NPoD (T0 etTe 48 cTanaqan ceobone ).

22.2 TOuHOCTE

22.2.1 BrytpunabopatopHy o BEOMATHEHGC TE MOGHD ONHCETE G NOMOLWED NOSTORASKMODCTH K NONySEHHOR B pEa3ye-
TATE YMHOMEHWA CR8QHEKBA0PATHHHON OTHNDHEHWA NOETOPAEMOCTH Ha 2.8, JHa4seHMe NOETOPAEMOCTA OueHwBaeT 85 %
rpaHHLLl QOCTOBSPHOCTH. TO BLTE ABE PEayneTATA, NONYyHEHHBIE B 0000 Naboparopuy, cnsgyeT CHUTATE COMHATENEHEI-
M NP H CTENEHN JOCTOSERHOCTHA 55 %), ecnd oHW OTNWHEH0TCR apyr oT gpyra Gones Hem 8 SHEHeHNE NOETOPASMOCTH I,

222 2 OTHOONTaNEHRO S CREOHBEKESODETHYHDE OTHNOHEHME BHYTPANA0OPATORHON NOBTIPABMOCTH SR 3HSRTAW SK-
THEALHE, NOrARHEME NPEAsKcNOHEHLMENEHDIS MHOKMTENR, sripaxedsara 8 sus™" (IglZ]), » nopRaka peasurn m W o
Bhiny onpegeneqel pasHeime 3.1, 31, 5.2 1w 20 % cooreaTcTEEHHD.

222 3 MaxnaGoparopHysd SERHATHEHDCTE MORHD ONMCETE C NOMOWER BOCNDOMIB0AMMOCTH B, NOny4$aHHoN B pe-
IYNETATE YMHOMEHAR CPOOHEXEaOPETHHHOM OTHNOHEHWE BOCNPOMEEoqMMocTd Ha 2,8, 3naucHes s0cnpoqaIEniMmooTie
ousHMBRET B5 T rpansiyel nocToBepROCTY. TO BCTs 488 pedyNETaTA. NO4EHHEM B OOHOA NEG0PETOPMK, CNE0yeT CHNTATE
COMHWTENEHEIMK (NPH CTENEHN JocToEepHeCTI 95 U ), BCnM OHW OTNWHETCR OpyT 07 OpyrE Gones Yem HE SHEYEHWE BOC-
NPOHIBOOWMMOCTH .

2224 OTHOOMTaNEROE CREOHEKESEAPATHYHOE OTENOHEHRHE MecknaboparopHOR BOCNPOAZB0OMMOCTH GNA 3HEPMAK
AETHEALHH. NOTApKEME NPEOEENOHEHTE!, BLIPEMEHHOM 8 My~ {Ig]Z]), W NOPASKOE PEAKLWA M 1 N BLINW onpegsnoHE
paeHena 12, 11, 5.3 1 21 T cooTRaTCTEEHHD.

22.3 CHCTEMaTHYECKEA NOrpPeLHIcTE

22.3.1 CreTeMarMHEckas NINPEILHOCTE — 370 DEIHALE MEHOY NOMSEHHEM IHEHEHHEM W ZHRSEHHEM STENOHHOM
raaTeprand. [ns KMHeTHYSCEE NApamMeT pOE heHrmTETPAIONTHAONE CTEHABPTHEIS SHEYSHUA OTCYTETEYEST, MOSToMY CHCTE-
MBTHHBCEYH NOrPEWHOETE OEHHTE HEBOAMONHD.
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Z2.3.2 CpeOHvE 3Ha4EHWE, ONPeQanaHHEES No METoOY A, ONA SHEpred SETHBEUMH, NOrapafima npen3scnoHeHUM-
ANEHOTD MHOMIATENA, BRPEHaHHDM B MuH ! (Ig[Z]) v nOpRAKOE PEEKLMA M 1A 1 BNk ONPEJENEHL! pasHeImK 1431, 18,59,
1.32 1 1,68 s0x-mans ! conTeeTCTREHHD.

OAs

Mpunosenne X1
MeTog I — npumep BRIYMCNEHKWA

A1.1 Danse Np@BS0SH NQWUMED DE04ETA 3HERMAH SETHEALWH NO maTogy 0.

£1.2 B rabnuus Ha SBOKOBOA CTOROHE TORMOBOID NAKETA MONDKA NEPEHMCNEHE TEMNERATYPS KPAHEHNR I CPOK rag-
HECTA [Ca. Tabnmyy XT1.1).

A1.3 MNpeoDpazyan TEMNSPATYDY KPEHEHWR W CPOK MGHOCTH & rpaayckl Keneensa (K = [["F — 32} - 58] + 273,21
MHHYTE (MWAH = gHK - T440) cooTESTCTEEHHG. 3TW PeaynsTaTk NpMESIEHL B cTonSuax A w B rabnuyw X1.2.

#1.4 Paccuuwmeeasn cOpaTHyr BammynHy 20ConsoTHoN Temnepatypel. Peaynstatel npueagessl & ctonbue C rabnue-
uel X 1.2 Ons yaoBcran ath 3HAYEHWR DaHE B egmHugas k1

A1.5 BeMMcnAsk HATYPANEHEIA NOMEPWEIM BpEMEHE DI KEXI0r0 3Ha4EHWA B CToNOwE A PasynsTaTe NpUEESEHE
g cronbue O rabneuw 7.2,

Tabnuwua X1.1 — Tabneua Ha NaxeTe Monoks

Temneparypa xpaHequs, "F CpoR rOQHDETA, AHER
3z 24
40 10
4ar 5
Fi 0.5

TaGnuua X1.2 — Peaynsrate pacyseToR

CronbBey
& B c 3]
Epema, muH Temneparypa, K (0T}, kT infi], In[men]
4 560 2732 3660 10,450
14 400 2TT.6 3,602 0,575
7200 281.5 3,552 B.BB2
F20 2543 3,388 6,574

A1.6 Crpost rpadus 23asrcimocti InfAf] or 1T, cu. pucysor 4. Ha nanyqedBon rpadivee oTHETNHED NPOCNEHHBE-
STCH NAHSERHAR 3RBACHMACTE Maay In[A] w 1T

A1.7 PAccHMTEIBEHIT TEHMEHE HEKNGOHE M W CPEOHEKBA0PaTMHHOE OTENOHEHME HExnoda ans aHagssersnl 10T (3save-

HWR X, npyueensHHex 8 Tabnugs X712, cranBue ) w apaqeHei In[Al] (aHadedan ¥ & tabneae X1.2. cronbue D) cornacsa
NpaETAHECKM yEa3aHuAm ETETD

m= 14,75 kK; (X1.1)

s, =0.24 kK. (X1.2)

A1.8 PacoHvThIBEHIT TAHMHE HEKNOHE M W CPEOHEKEA0PATMHHOE OTENOHEHME HEknoHa ans aqasserie 10T (asavge-
HaH X & Tabnuue X1.2. ctonbus C) 1 3HadsHuR In[Af]

Etgg={mts R (*1.3)
E=—122600+ 2000 Jmol =122 6+ 20kl mal . (X1.4)
17
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MNpunosenwe B
{Chpaso4YHoe )

ConocragnNeHre CTPYKTYPEI HACTOALBrD cTaHJapTa
CO CTPYKTYPOW NpHMEHEHHOMO B HEM cTangapTa ACTM

TaGnuwua 4b.1

Faspen Monpaznen Myrikt Pasgen Meapazasn Myt

1 — - 1.1—1.2 -

— - — ! [1.3—1.5" —

2 — — 2 21 —

3 31—38 - 3 31 —

4 4.1—4.2 - 4 4.1—4.2 —

— — — g* 51—5.13 —

— — — B* B.1—B6.3 —

— — - ™ T1—T.10 —

— — - g* B.1 —

. 51 — i 81 311—912
5.2—54 — 9.2—5.4 —
6.1—6.3 — 10.1—10.3 —

& 10

G4 — 10.4° —_
7.1 T11—T18 1 i11—11.8 —
7.2 T21—-728 12 12.1—12.8 —
7 — - 14 14.1—14.8 —
— = i6 16.1—16.8 —
- — 18 18.1—18.A8 —
8.1 51.1—B.1.18 13 13.1—13.1E —
g2 521827 15 15.1—18.17 —
B B3 B.3.1—8.3.7 17 17.1—1717 —
5.4 541845 18 18.1—18.5 —
8.5 551—-B58 20 20.1—20.8 —
— - 21 21.1 21.1.1—21.1.8
? — - 22" 221—2213 -
— — - 23~ 231 —
— X
Mpunawesya £ Mpunoerarme _
Ab —
HE =
" Oavssin pazgen (NoOPEs0en, NyHET | WCKMIOHEH, TaK KaK ero NoNoEEHHR HOCAT NORCHROWAR, CRPEB0HHBIR N9
PEROMEHOATENLHER KBPaKTER.
DadHbiA paagen (NoOpaagan, NyHET] MCKNKCHEH, TAK KK 8rd NONGHEHNA PasMelwesl 8 Gpyris pazienas Ha-
CTOHLEM CTEHOS0TE.
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Mpunoxenne OB
[cnpaBoyHoe)

CeeOeHWA O COOTBETETEHH CCLINOYHBIX HAUMOHANLHLIX CTaHOapToR cranpapTam ACTM,
HECMONLIOBAHHLIM B KAYSCTEE CCLIMOYHEIX B NPpHMEHEHHOM cTangapTe ACTM

TabBnwua OBA

O BoysaUBsHIE CCRNDMEHDM Crenane DEOIHIMEHAE § EAAMERDEAHAE
HELHUDHAMNEHOMT CTAHIJADTE cCoDTaaTCTEAR CORNOYMEIN CTAHIAPTA ACTHM
MoCT P 55134—2M2 MEL ASTM ESGT «MeTod WCNeITEHWA HA KanWbpoBrRy TEMNSpaTyDbl
(WSO 11357-1:2008) authepeHUMANEHEX CEAHHDYHLWAE Kanopuratpose i awtidie-
DEHLMANBHBL TEPMOSHANWISTOPOE
ASTHM ESEE olMpasri4eckie yxalaHWA no kEannbposrke tannago-
10 POTOKA guirbepeHEHARbHEN CREHWPYSWWE EaNOPHMETOR *
MOCT P 56755—2015 MNED ASTM ES3T «Metog HCnelTaHWA HA ONPEOENSEHME TEQMUYBECEDH
(MCO 11357-5:1998) CTASMMLHOCTH KAMWYECHNXY BEWECTE QMdEpeHLMarEHON CHa-
HIEPYHILEA KB DHMETRHER
Mpumedadne — B HAcTORWLEN TA0NWLE MCNOMLI0EEHD CRESYHALEE YONOSHOE OO0EHAHEHWE CTENEHK G-
COTESTCTEMA CTAHAARTOR:
- NELQ — He5HBMEENSHTHEE CTAHOAPTHI.
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YOK 678.187:006.54 DHC B3.120

Knioyeneia cropa; JHEPMAA aKkTHEILWK, ADTOXSTANWTHYECKKME DEIKLMA, YDaDHeHHE ABDaMK, PEIELEK KRM-
cTannuaauxn, addepepeHykaneHan ckadvpyowas kanapumetpra (DCK): drakTop 4acToTa, sHHeTHED, Deak-
LKW A-Tg NOpAGKS; NPEOSKcNOHEHUWANBEKBIR MHEOKWTENE, peakunK; ypaeHeHde WecTtaka — Beprrpexa; Tep-
MESECHAR BHANKA, OTEEDHASHKE TEDMODEaKTHaHLIX MATRHY
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Pagarrop P Moesspdoackas
Texrvuscoal penastop B.H. MNMoycaroas
Hoppestop E.M. Femkosa
HomneroTepHas espoTea LB, MNonoead

Coasa g wabop 27 112007 Mogneocano s nevars 1001 2018, Popkas GO = 311."3. Faprutypa Apran
Yo ned. n 2,79 Yweewago sl 2052, Tepuaw 21 aka Twk. JE31
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