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roCT 31369—2021

Mpeancnoeue

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

CeeneHus o cTaHgapTe

1 MOOrOTOBNEH MybnuuHbiM akuMoHepHbiM obwectBoMm «laznpom» u ®epepanbHbIM rocygap-
CTBEHHbIM YHUTapHbIM npeanpuatneM «BcepoccuMAckMiA HayyHo-UCCneaoBaTenbCKUA MHCTUTYT METPOMNOrnn
um. O.M. Mengeneesa» (®IYMn «BHUAUM um. O.W. MenHgeneesa») Ha ocHOBe cOOGCTBEHHOrO MepeBoAa Ha
PYCCKWUA A3bIK aHIMONA3bIYHOM BEPCUI CTaHA4apTa, yKazaHHoro B n. 5

2 BHECEH MexrocynapCTBeHHbIM TEXHUYECKMM KOMUTETOM Mo cTaHgapTtudauum MTK 52 «MpupogHbii
W CXKEHHBIE rasbl»

3 MNMPWUHAT MexrocygapcTBeHHbIM COBETOM MO CTaHgapTu3auuu, MeTponoruu u cepTudukaumm
(npoTokon ot 26 aBrycta 2021 r. Ne 142-11)

3a NMPUHATKE NPOroriocoBanu:

KpaTkoe HaumeHoBaHWe cTpaHel no MK Kopg ctpaHsl no MK CokpalleHHoe HauMeHOBaHMe HaUMOHanbHOro opraHa

(CO 3166) 004—97 (MCO 3166) 004—97 no craHgapTvaauuu

ApmeHust AM 3A0 «HauuoHambHbIA oOpraH Mo cTaHZapTU3auun u

MeTponorum» Pecnybnuku ApmeHua

Benapycbk BY locctangapt Pecnybnvku Benapyck

Kuprmnzus KG KblprelactaHgapT

Poccua RU PoccraHpapt

Y3bekucTaH uz YactaHgapt

4 Mpukazom PenepanbHOro areHTCTBa MO TEXHUYECKOMY perynupoBaHui U MeTponorumn ot 12 oktabps
2021 r. Ne 1106-cT mexrocygapcTBeHHbid ctaHgapt FOCT 31369—2021 (ISO 6976:2016) BBeneH B gelcTeme
B Ka4eCcTBe HauuWoHanbHoro ctaHgapta Poccuinckon ®@egepaunu ¢ 1 nona 2023 r., ¢ npaBom 4OCPOYHOIO Npu-
MEHEeHUsA

5 Hacrtoswuin ctaHgapT aenseTcs MoOAUMULMPOBaHHbBIM MO OTHOLLEHWIO K MeXOYHapO4HOMY CTaHOapTy
ISO 6976:2016 «[@3z npupoAHbIi. BeluncneHmne TennoTbl CropaHus, NNOTHOCTW, OTHOCUTENbLHOW MNOTHOCTH
n yncrna Bo66e Ha ocHoBe komnoHeHTHoro coctasa» («Natural gas — Calculation of calorific values, mass
volume, relative density and Wobbe indices from the composition», MOD) nyTem BHECEHUA TEXHUYECKUX OT-
KITOHEHWI, 0BbSACHEHWE KOTOPbIX NPUBENEHO BO BBEAEHUW K HACTOALLEMY CTaHAapPTY.

WHdopmauna, Heobxogumas Onsi BbIYUCNEHUA (PUIUKO-XMMUYECKUX MOKasaTenen nNpupogHOro rasa,
npueeneHa B OOMNOMHUTENLHBIX NpunoxeHusax JA—T

CeefieHMa 0 COOTBETCTBUM CChINOYHLIX MEXIOCYAapCTBEHHLIX CTAHOAPTOB MEeXAyHapoAHbIM cTaH4ap-
Tam, UCMOMNbL30BaHHBIM B KA4€CTBE CChINOYHbLIX B MPUMEHEHHOM MEXAyHapoaHOM cTaHgapTe, NpuBedeHbl B
JononHuTensHoM npunoxexHunia 004

6 BBEOEH B3AMEH MOCT 31369—2008 (MCO 6976:1995)
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rOCT 31369—2021

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

B cnyyae nepecmMompa, UMeHeHUs Umu OmMeHbl Hacmosiuea2o cmaHdapma coomeemcemaytowas UH-
gopmayus 6ydem onybnukoeaHa Ha oghuyuanbsHOM UHmepHem-calime MexeocydapcmeeHHO20 cogema o
cmaHlapmu3sayuu, Memponoauu u cepmughukayuu e kamanoee «MexeocydapcmeerHble cmaHdapmbi»

© IS0, 2016
© OdopmneHue. ®IBY «PCT», 2021

B Poccuiickon ®enepaumm HAacTOALWMA CTAHAAPT HE MOXKET ObiTh MOMHOCTLIO UMK
o7 YacTMYHO BOCMPOM3BEAESH, TUPAXKMPOBAH M pacnpocTpaHeH B KayecTee ouumansHoro
nagaHua bes paspelleHua PefepanbHOro areHTCTBa Mo TEXHUYECKOMY PerynupoBaHui

W MEeTponorvm

i
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rOCT 31369—2021

BeegeHue

[MocTaBka npupogHoro rasa 3apybeXHOMY U BHYTpeHHeMy noTtpebutenaMm obbivHO TpebyeT TOWHOro
onpefeneHusa KonudecTBa W KadecTea nNpogaBaemMoro raza. B HacToswem cTaHgapTe ycTaHaBnyMBaTCa Me-
TOAbl BLIYUCINEHUA OCHOBHbIX NOKa3aTenen, KOTOpbIe ONUChIBAKOT KA4eCTBO rasa, a MMEHHO BbICLLEN Y HU3LWEeN
TEMNMNOThbl CropaHWs, NAOTHOCTU, OTHOCUTENbHOW MAOTHOCTU U YMcna BobBe (Boicwero u HM3Wwero). Onucax-
Hble MeToabl obecneynBaoT BOSMOXHOCTb BbIYMCIEHUS 3TUX NoKasaTenen u X HeonpeneneHHocTel Ana nio-
©oro npupogHoro rasa, 3ameHUTens NPMPOLHOro rasa UMnu aHanorMyHoro ra3oobpasHoro ToNnNuMea M3BECTHOIO
cocTaea npu 0BObIMHO NCMNONb3YeMbIX CTAHOAPTHLIX YCMOBUSIX.

3HauyeHusl pa3nuYHbIX NoKasaTenel, BbIYMCINEHHbIX B COOTBETCTBUM C JaHHLIM CcTaH4apToMm, BbyayT oT-
nn4aTbCca, XOTS U HE3HAYMUTENbHO, OT TeX, KOTOPble BbIYUCMEHbLI C UCMOMNbL30BAHUEM MNpedblaylleid Bepcun
cTaHgapTa.

B cooTBeTCTBUM C AaHHLIM KOHTEKCTOM CrefyeT y4ecTb, YTo:

a) BHegpeHue U3MEeHEeHUI, ONUCaHHbIX B AaHHOM cTaHaapTe, ByoeT cBsi3aHO € 3aTpaTtaMu, MOCKOMbKY
notTpebyetca 0BHOBMNEHWE NMPOrpaMMHOro obecnedyeHns;

b) sadhukcrmpoBaHHoe 3HaYEHWE TEMNNOTHI CrOpPaHUs 1, CreJoBaTensHO, 3a8BMNSEMOe SHEProcoaepXaHue
BCMNeACTBME 3TUX UBMEHEHUI TOXE N3MEHUTCA He3HAYUTENbLHO;

C) MOryT BO3HWKHYTb HenpeaBWAEHHbIe TNOCneacTBWs, €ecnv U3MEeHeHWst cTaHgapTa BBOAATCS
HEKPUTUYECKWU; HanpuMep, eCrii BHeCTM U3MEHeHUs B TOYKax BXxoda B TpyOONpOBOOHYHO CUCTEMY U HE BBECTU
MX B TOWMKax BbIXO4a, TO MOXKET BO3HUKHYTL JOpOrocToswmnin gucbanaHc ydyera raaa;

d) B pacdeTe O0MKHbI ObITE MPUHATHEI BO BHUMAaHWE KOMMEPYECKWE, KOHTPaKTHbIE, pernaMeHTHLIE U
npaeoBble obazaTensLcTBa.

Mo 3TUM NPUYMHAM U B 3aBMCUMOCTHM OT 3asABKM NoMb3oBaTenei LenecoobpasHo NpoBecTy npeasapu-
TenbHYl0 OLeHKY NoCcneacTBMIA NpU BHeAPeHU AaHHOro cTaHdapTa, 4Tobbl cornacoBaTk CPOKU U NpoLegypy
€ro BBeJeHus B JencTeme.

[na yyeta notpebHoOCTEN HALWMOHANBHBIX 3KOHOMMWK FOCY4APCTB, NPUHSBLUNX CTAHOAPT, B TEKCT HACTOS-
LLlero cTaH4apTa BHECEHBI CriefyoLlne N3MEHEHNS:

- UCKITHOYeHbI U3 npumedaHus 1 kK pazgeny 1 HeBepHble (POPMYNUPOBKU;

- BHeceH B pasgen 2 NOCT 34100.3—2017/ISO/IEC Guide 98-3:2008;

- WCKNIoYeHa U3 npumedaHus 4 K nyHkTy 3.12 egnHuLa WM3MepeHWd OaBreHusi, He Ucnonb3yemas B
cTpaHnax CIr;

- UCKNIoYeHbI cebinkn Ha ISO/TR 29922:2017, Tak Kak LOKYMEHT SIBNSAETCH TEXHUYECKUM OTYETOM, CO-
aepxawmm oboCHOBaAHUA anropuMTMOB BbIYMCNEHWA (PU3NKO-XMMWUYECKMX MoKasaTtenen, M3nokeHHbIX B Ha-
CTOSILLEM CTaHOapTe;

- BHECEHbI JONOMHUTENbHBIe opMyrbl (24) 1 (25) N CHOCKM, BblgeNeHHble B TEKCTE KYPCHMBOM;

- MCKITHoYeHbl 13 pasgena «bubnuorpadusi» OOKYMEHTbI, HA KOTOpble OTCYTCTBYKOT CCbINIKM B TEKCTE
cTaHgapTa.
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Monpaeka k TOCT 31369—2021 (ISO 6976:2016) Naz npupoaHbIA. BbluncneHne TennoTbl cropaHus,
NNOTHOCTU, OTHOCUTENLHOM NIIOTHOCTU M Yucna Bo66e Ha ocHOBe KOMMOHEHTHOrIO cocTaBa

Hata BeegeHna — 2021—10—01

B kakom mecte Hane4artaHo [omkHo ObITh

lMNpegucnosue. Tabnuua corna- —

TamKMKKUcTaH | Td | TamkMKcTaHaapT
COBaHuA

(UYC Ne 2 2022 1)
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Monpaeka k TOCT 31369—2021 (ISO 6976:2016) Naz npupoaHbIA. BbluncneHne TennoTbl cropaHus,
NNOTHOCTU, OTHOCUTENLHOM NIIOTHOCTU M Yucna Bo66e Ha ocHOBe KOMMOHEHTHOrIO cocTaBa

B kakom mecte Hane4ataHo HomkHo BbITh

MNpeaucnosue. Tabnuua corna- —

CcOBaHWA

KasaxctaH KZ [occTaHgapt
Pecnybnukn KazaxcTtaH

(MYC Ne 8 20221)
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Monpaeka k TOCT 31369—2021 (ISO 6976:2016) N'az npupogHbIA. BbluMcneHue TennoTbl CropaHus,
NNOTHOCTU, OTHOCUTENLHOW NMOTHOCTU U Yucna Bo66e Ha oCHOBe KOMMOHEHTHOrO cCocTaBa

B kakom mecte Hane4ataHo HomkHo BbITh

MNpeaucnosue. Tabnuua corna- —

AzepbanmkaH | AZ | AsctangapT
coBaHusA

(UYC Ne 5 2023 1)
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rOCT 31369—2021
(ISO 6976:2016)

M E X I OCVY O AUPT CTUBETHHDbB 1 C T A HOAUPT

A3 MPUPOOHbIN

BbluncrieHne TennoTbl CropaHuA, NNOTHOCTH, OTHOCUTENbHOW NMOTHOCTU M Yncna Bobbe
Ha OCHOBeé KOMMOHEHTHOro coctaBa

Natural gas. Calculation of calorific values, mass volume, relative density and Wobbe indices from the composition

NaTta BBegeHua — 2023—07—01,
C NpPaBOM A0CPOYHOr0 NPUMEHEHUA

1 O6nacTb NnpUMeHeHUs

HacTofawumi ctangapT ycTaHaBNMBaeT MeToAdbl BhIYUCMEHWSA BLICLLIEN TEMMNOThI CrOPaHWs, HU3LIEN Te-
NNoTbl CrOPaHUA, NITOTHOCTW, OTHOCUTENBLHOW MNAOTHOCTU W YMucna Bobbe (BbICLLEro M HU3LIEro) NPUPOSHOro
rasa, 3samMeHWTenen NpUPoOaHOro rasa u Apyroro ra3oo6pasHoro TONNUBa, KOMMOHEHTHLIN COCTAB KOTOPbLIX U3-
BECTEH B eQuHMLax MonapHoW gonu. Metogbl npegycmaTpyMBaloT BO3MOXHOCTb BbIYUCIIEHWUSA 3HAYEHWI MNo-
KazaTtenen raaoBol CMecK Npu NPUHATBLIX CTaHAAPTHLIX YCNOBUAX.

CymMma 3Ha4yeHW MOMSIPHOW JOMWM KOMMOHEHTOR, MO ONpeaeneHnto, cocTaensaeT eguHuyy (unu 100 %).
PykoBoacTBO No BLINOMHEHWIO 3TOr0 TpeboBaHWs C UCNONb30BaHWEM XpoMaTorpadMyeckoro MeToga aHanumaa
npueegeHo B FOCT 31371.1n FOCT 31371.2.

MpumevaHue — [lpu sbiducieHUU 3HaYeHUU (hU3UYeCcKUX rokasamenel 00/MKHbI BbiMb y4YmeHbs! ece KOM-
noHeHmb!, MornapHas dons komopkix He MeHee 0,00005 (0,005 % monsapHol donu). lNepevyeHb KOMMOHEHMOS, y4YUMmbi-
gaeMbIxX MpuU 8bIYUCEHUU 3HaYeHul ¢hu3udYecKux rnokaszameneul, onpedensemcs npumMeHsemMol(bimu) memodukol(amu)
uamepenrud. B npunoxenuu JA npusedeHbl GononHUmMensHble pekoMeHoayuu o NepeYyHio y4umbi8aeMblx KOMMOHEHIMO8
Ha KOHKPEMHbIX y3nax uaMepeHull.

[na Bbl4MCNEHUA MUCNONL3YIOT 3HAYEHUsT PasrnuyHbIX OU3NYECKUX CBOWCTB YMCTLIX KOMMOHEHTOB; 3TH
3Ha4YeHWsi BMECTE C COOTBETCTBYHOLLUMMK HEoNpeAeneHHOCTAMY NpuBedeHbl B Tabnuuax, a ux UCTOYHMKM
naeHTMULUMPOBaHbI.

[NpnBegeHbl MeToabl OLEHKM CTaHO4APTHOW HEONMPEOEeNeHHOCTH BbIYUCIEHHbIX (PU3NKO-XMMUYECKUX NO-
kazatenen (OXIT).

lNpuBeaeHbl MeTodbl BbIYUCNEHUA MOMAPHbLIX, MAccoBbiX U 06beMHbIX 3HadeHuin OXI1, pacnpocTtpa-
HAOLWKMeca Ha Moboli NPUPOAHLIA ras, 3aMeHWTenb MPUPOOHOrO rasa wnw gpyroe rasootpasHoe TOMMMBO,
33 WUCKITYEHUEM ODBbEMHLIX XapakTepUCTUK ra3oBbIX CMecei, ONs KOTOPbIX KO3(hPULMEHT CKUMaAEMOCTH B
CTaH4apTHbIX ycnosuax meHee 0,9,

[Npumepbl BLIYMMCNEHWA ANS PEKOMeHO0BaHHbIX METOLOB NPpMBEAEHbl B NpunoxeHun D.

MpumedyaHns

1 TepmuHbl «superior (BblcLKiA)», «higher (BelcLuero nopsiaka)», «upper (BepxHuin)» 1 «total (monHeIA)» B AaHHOM
cTaHOoapTe SABMAKTCH CMHOHUMaMW «gross (BbICLLAs)»; Tak e Kak «inferior (HU3WMWA)» 1 «lower (HU3LWero nopsgka)»
ABNATCA CUMHOHUMamMu «net (Huawas)». TepMmuH «heating value (TennoTBopHas cnocoBHOCTL)» ABNAETCH CUHOHUMOM
«calorific value (TennoTa cropanua)»; «mass density (MaccoBas nnoTHocTe)» U «specific density (yaensHaa nnoTHOCTL)»
ABNATCA cUHOHMMamMu «density (nnoTHocTe)»; «\Wobbe number (uncno Bob6e)» aensetcsa cuHoHumomMm «Wobbe index
(vHaekc Bobbe)»; «compressibility factor (koadpduumneHT cxxumaeMocTn)» ABNSETCA CUHOHUMOM «compression factor (ko-
ahdULMEHT CXKaTUA)».

MapaHune ochbuumnansHoe
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2 He cyliecTByeT orpaHU4eHWIA NO COCTaBY rasa, Ans KOTOPOro NPMMEHUMbI METOAbI, MPUBEAEHHBIE B HACTOSILLEM
crangapte. OQHako orpaHMyeHne Ha BbIMMCIEHUA 0BBEeMHBIX NoKazaTtenei Ans cMecei ¢ koadULMEHTOM CHUMAEMOCTM
MeHee 0,9 B yCTAHOBMNEHHBIX CTAHAAPTHLIX YCNOBUAX U3MEpPEHUId HaKNaakLIBaT onpeaeneHHsle TpeGoBaHMa K cOCTaBy.

3 lMockoneky MonspHas O0ONd NPUCYTCTBYIOLEN BoAbl 0BLIYHO He OmnpedenseTcs B XO4e XpoMartorpachuyeckoro
aHanuaa, o6LEenpUHATON NPAKTUKON ABMAETCA BblYMCTEHWEe (hU3NYECKMX NOKA3aTenei Ha OCHOBE CyXOro rasa, v BusHue
BOOSAHOTO Napa yYuTblBaeTca OTAENbHON npoueaypoi. B To ke Bpemsi ecnv MONsipHas [onA BOASHOMO napa W3BECTHa,
TO BbIYMCMEHWE NapaMeTpa MOXHO OCYLIECTBUTb MOMHOCTHI0 B COOTBETCTBMW C OMMCAHHBLIMK B HACTOSILLEM CTaHdapTe
npouegypamm.

4 B rpynny anudatnyecknx yrnesoaopoaos ¢ YUCTOM aTOMOB Yrmepoaa 7 Unu Bhille BKMKYalT nioboii npucyTcTay-
HOLLMIA U3OMEP C TAKWUM e YNCNOM aTOMOB YrMepoaa, kKak y n3oMepa HOpMarnsHOro CTPOEHUS.

5 Ecnu nonb3oBaTtenb NPOBOOUT U3MEpPEHUe COAep:KaHus TPymnn aHanuTUYecKn He pasfgensieMbiX KOMMOHEHTOB,
Hanpumep, Cg, unu C;,, B BUAE 0OHOTO NCEBAOKOMMNOHEHTA, TO OH IOMKEH CaM YCTaHOBMTL COCTaB hpakuWi 1, cnefosa-
TENbHO, CBOMCTBA 3TOTO NCEBAOKOMIMOHEHTA B 3aBUCUMOCTY OT Lieneil KOHKPETHOro npuMeHeHus. Cofepxalumecs B npu-
pOZHOM rase napkl BoAbl M CEPOBOAOPO PACCMATPUBAIOTCA Kak Heroploune NCeBAOKOMMOHEHTEI C 3HTaNbNMEN TENMOTEI
CTOpPaHWs, paBHOM HyMiO.

2 HopmaTuBHbIE CCLINKK

B HacTodwem cTaHgapTe MCNonb30BaHbl HOPMATUBHBIE CChIMKW Ha CNeayole MeXrocyaapcTBeHHble
cTaHgapThbl:

MOCT 31371.1 (ISO 6974-1:2012) Na3 npupogHbin. OnpeneneHne coctasa MeETOAOM ra3zoBOM XpomMaTto-
rpachum C oLeHKON HeonpedeneHHocTU. YacTe 1. O6wne ykazaHus 1 onpegeneHue coctasa

MOCT 31371.2 (ISO 6974-2:2012) Na3 npupogHbin. Onpenenenne cocrasa METOA0M ra3oBON XpomMaTto-
rpadmm C OLEeHKOW HeonpegeneHHOCTU. HacTe 2. BelyncneHne HeonpegeneHHoCTH

FOCT 34100.3/ISO/IEC Guide 98-3:2008 HeonpedeneHHocms uaMepeHusi. Yacme 3. Pykogodcmeo o
8bIpaXXeHUK HeonpedeneHHocmu U3MepeHus

MpumedvaHue — lMpyK NONb30BAHUM HACTOALIMM CTaHZAPTOM LenecoobpasHo NpoBepUTL AeiCTBME CChINou-
HbIX CTaHOAPTOB W KNaccuUKkaTopoB Ha ouUManbHOM UHTEPHET-CanTe MeXrocynapcTBEHHOrO COBETa MO CTaHAapTu-
3aUMm1, MeTPOMNoruM 1 ceptTudrkauum (Www.easc.by) MnuM no ykasatenam HauMOHamNbHLIX CTAHOAPTOB, M3dAaBaeMbIM B
rocy4apcTBax, ykasaHHbIX B NMPEAUCTIOBUM, UMW HA OMUMANBHBIX CaiTax COOTBETCTBYHOLLMX HALWOHANBHBLIX OPraHoB Mo
cTaHgapTusaumn. Ecrnin Ha JOKyMEHT gaHa HedaTMpOBaHHAas CCbINKa, TO CrieayeT UCTONb30BaTh AOKYMEHT, AeHCTBY oL
Ha TEKYLUMA MOMEHT, C Y4ETOM BCEX BHECEHHLIX B HETO U3MEHEHWA. ECNiM 3aMeHeH CCbINOYHLIA AOKYMEHT, Ha KOTOPbIf
JaHa OaTMpoBaHHasA CCbiNKa, TO CredyeT WCMONb30BaTh YKadaHHYK BEepCUIo 3TOro AOKYMeHTa. Ecrnv nocne npuHATUA
HaCTOSALEro CTaHOapTa B CChINOYHbBIA 4OKYMEHT, Ha KOTOPLIM AaHa AaTMPOBAHHAA CCbINKa, BHECEHO U3MeHeHue, 3atpa-
rMBalLLEe NONOXKeHWe, Ha KOTOPOe JaHa CCbINKa, TO 3TO MonoMeHne npuMeHsaeTcsa bes yuyeTta gaHHoro nameHeHns. Ecnvn
CCbINOYHBIN JOKYMEHT OTMeHeH 6e3 3aMeHbl, TO MOMOoXKeHWe, B KOTOPOM AaHa CChIflka Ha Hero, NPUMEHSIETCA B YacTU, He
3aTpar1BarLLei aTy CChImKy.

3 TepmuHbI 1 onpegeneHus

B HacToAweM cTaHgapTe NpUMeHeHbl crnegylolne TepMUHLI C COOTBETCTBYIOLMMU onpeaeneHuamu:

3.1 Beicwaa TennoTta cropaHuA (gross calorific value): KonuyecTBo TennoTkl, KOTOPOE MOXET Bblae-
NUTBCS NMPKU NOIHOM CropaHWu B MPUCYTCTBUW KUCNIOPOA4A onpedeneHHoro KonvyecTea raza takum obpasom,
YTO A@BMEHNE P4, NP KOTOPOM MPOUCXOAMUT PeaKkLs, OCTAeTCs MOCTOSAHHBIM, @ BCE MPOAYKTbI CropaHus npu-
HUMAIOT Ty Xe Temneparypy f,, 4To U TeMmnepaTypa peareHTos. [Mpy 3TOM BCe NPOAYKTbI HAXOAATCA B raso-
06pa3HOM COCTOSAHWUM, 3a UCKMIOYEHWEM BOAbI, KOTOPAsA KOHAEHCUPYETCH B XKMUOKOCTL Npu t;.

MpumeyaHue — EcnuBbICLWYKD TENNOTY CropaHUs BbIMUCNSIOT 4M1A KONWMYECTBA ra3a, BbIPaXXEHHOTO B EAUHULE
MonspHoi gonn, ee obosHadatoT kak (Hc)g (1, pq); €CNK BLICWYH TENMOTY CropaHWsA BbIMWMCIAT ANA KONMYecTsa rasa,
BbIPa}EHHOTO B eAWHKLE Macchl, ee obosHavaloT kak (Hm) (t,, py). B Tom cnyvae, ecnu BeICLUYHO TENNOTY CropaHua Bbl-
4YNCNAT ANS KONUYeCTBA Ta3a, BbIpaXKeHHOTo B eavHuLe obbema, ee obosHaqaroT Kak (HV)g (B, pq; . po). rae to v po —
(n3amepeHHble) cTaHOapTHLIE YCroBKUSA ANs o6bemMa rasa (CM. pucyHok 1).

3.2 Hu3WanA TennoTa cropaHus (net calorific value): KonvyecTBo TennoTbl, KOTOPOE MOXET BblAENUTLCS
MpW NOIHOM CrOpaHuW B MPUCYTCTBUM KMCMOPO4A onpeAeneHHoro Konnm4ecTea rasa Takum obpasom, 4To AaB-
neHune py, Npy KOTOPOM NPOVUCXOAMUT peakumns, 0CTaeTcsa NOCTOAHHbIM, a BCe NPOAYKThI CropaHns NpUHUMaioT
Ty e Temnepartypy t;, YTO 1 TemMnepartypa peareHToB. [1pu 3TOM BCe NPOAYKTbI HAXOAATCA B rasoobpasHom
COCTOSHUM.
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MpuMmeyaHune — 3Ha4YeHUA MOMAPHOM, MAccoBOW U OOBLEMHOW HU3LLEW TENMNOThLI CropaHua 06o3HavarT CooT-
BETCTBEHHO Kak (Hc)y, (ty, p4). (Hm)y (85, pq) v (HV)y (E,, p4s th, Po)-

3.3 nnoTtHocTb (density): Macca eguMHuubl o6bema rasa npu onpegeneHHbliX 3Ha4YeHWAX OaBMeHUs U
TeMnepaTypbl.

3.4 oTHocUTenbHaA NNOTHOCTL (relative density): [NoTHOCTL rasa, geneHHas Ha MIOTHOCTb CYXOro
BO3dyXa CTaHAapTHOro cocTaBa Npy OOWHAKOBbIX 3adaHHbIX 3Ha4YeHWAX OaBNeHUs U TeMnepaTypsl.

MpumeyaHune — TepMUH «MaeansHas OTHOCUTENBHAA NIOTHOCTE) MPUMEHSIOT B TEX CryYasx, Koraa Kak ras,
Tak 1 BO34YX CHATAIOTCA Cpedamu, KOTopble NOAYMHAITCSA 3aKoHy uaeanbHoro raza (cm. 3.8). TepMyH «pearnbHas OTHOCK-
TenbHas NNOTHOCTE? MNPUMEHSIOT B TEX CNyYasXx, KOrda Kak ras, Tak v Bo3gyx CHMTaloTCs peanbHeiMu cpegamu (cm. 3.9).
CmandapmHbill cocmas cyxo20 8o30yxa npusedeH 8 npunoxeruu 6.

3.5 yncno Bo66e Bbicwee (gross Wobbe index): 3HavyeHune Boicwein 06BLEMHON TennoTbl CrOpaHusi Mpu
onpefeneHHbIX CTaHOAAPTHBIX YCMNOBUSX, AeNeHHoe Ha KBaapaTHbLIA KOPeHb OTHOCUTENbHOW NIOTHOCTW Npu
TEX JKe CTAHAAPTHBIX YCMIOBUSAX U3MEPEHUIA.

MpumeyvaHune — lNpu 0OLIYHOM NPUMEHEHWA U B OTCYTCTBME Kakoro-nvbo gpyroro crneuudukatopa TepMWH
«4ucrno Bob6e» ucnonebaytoT Ang 0603Ha4eHUs BENUYKHLI, KOTopasa 34eck WaeHTuunumnpoBaHa kak yucrno Botbe Bricluee.

3.6 uncno Bo66e Huswee (net Wobbe index): 3HayeHne Hu3wen oBbEMHON TENNOTLI CropaHusa Npu
onpefeneHHbIX CTaHOApPTHLIX YCMNOBWAX, AENEHHOE Ha KBaApaTHbIA KOPEeHb OTHOCUTENbHON MMOTHOCTU MpK
TEX e CTaHAaPTHbIX YCNOBUAX U3MEPEHUI.

3.7 aHTanbnua nepexoga (enthalpy of transformation): Beigensioweecs KONM4eCTBO TENNOThI, CONPO-
BOXdalollee N3MeHeHNe COCTOsIHMSA (Nepexoda) BelecTBa U CUCTEMbl U3 OOHOrO (HavanbHoro) B Apyroe
(KkoHe4Hoe) cocTosHMe.

MpumeyaHus

1 MonoxuTenbHoe BblAENEHNE TENMNOThI MO NPaBWTy TEPMOANHAMWKN YUCMEHHO PABHO OTPULIATENBHOMY NpupaLle-
HUI AHTanbLNUK.

2 B KOHTeKcTe HaCcTOALLEro cTaHaapTa MOXHO BblAeNWTe CreayoLlee:

- 9HTanbNMA CropaHua: Ha4anbHOe COCTOSIHWE — 3TO UCXOAHas CTeXMOMETpUYeckas CMeCh peareHToB A0 Cxura-
HWS, @ KOHEYHOe COCTOsIHWE — 3TO NPOAYKTHI CrOpPaHUs MpK TOM e AaBNeHUK 1 TOW e TemnepaTtype;

- CTaH4apTHas 3HTaNLMUA UCNapeHWs: Ha4yanbHOe COCTOsIHWE — 3TO BELLEeCTBO B 3KUOKOM COCTOSHWMW NP HacklLLe-
HWW, @ KOHEYHOE COCTOAHWE — 3TO TO e Camoe BelUeCTBO B TMMOTETMYECKOM COCTOSHWMMU MOeanbHOro rasa npu ToW xe
camoli Temneparype u dasneHuu 101,325 kfa;

- Pa3HOCTb IHTAMBLMWA (MNKN IHTANBNWWHAA Pa3HOCTb): Ha4YanbHOe COCTORHWE — 3TO a3 WUNW rasoBad cMech Mpu
Temnepatype T,, a KOHEYHOE COCTOAHME — BTO TOT e CaMbliA ra3 UMK rasoBas CMech NMpWY TOM e JABMNeHUn, HO Mpu
Apyroi Temnepartype T,

- nonpaeka Ha aHTanbNWio (MNW 3HTanNbNUIAHaN Nonpaeka) (0CTaTo4HasA IHTaNbLNKUA): Ha4YanbHOe COCTOAHWE — 3TO
ras Wnu rasoBasi CMeck B TMNOTETUYECKOM COCTOSIHWM MAaeanbHOro rasa, a KOHe4YHoe COCTOsIHWE — 3TO TOT XKe caMblid ra3
WK ra3oBas CMECh MPKY TOM Ke AaBMNEHUM W TOW Ke TEMNEepaType, HO B COCTOAHUM peansHoro rasa.

3.8 ngeanbHbIi ras (ideal gas): a3, KOTOPbIV NOQYMHAETCA 3aKOHY MaeanbHoro rasa.
MpumedyaHune — 3aKkoH MAEaNbHOMO ra3a MOXHO 3anncaThb B BUAE YPaBHEHMUA
p-V=R-T,

roe  p — abconTHoe AaBneHue;
T — TepmoguHamMu4eckas Temneparypa;
V° — oBbem, KoTopbli 3aHUMaeT oAuH MoMb WaeansHoro rasa (MonapHeli 06beM MoeansHoro rasa);
R — yHuBepcaneHas ra3oBasi MOCTOAHHasA B KOFEPEHTHbLIX MPOU3BOAHLIX eAuHNULax.

3.9 peankHbIi ras (real gas): a3, CBOMCTBA KOTOPOro OTMMYAKTCS OT 3aKoHa MAeanksHoro rasa.

I puMmedaHune — PeanbHblli ras He noaYMHAETCA 3aKOHY MaeanbHOoTro rasa. OTKnoHeHuUe oT naeansHOCTU MOX-
HO 3anucatb B BUOe ypaBHEeHWA COCTOAHUA
p-V=ZT,p) R-T,

roe V' — o6bem, KOTopbI 3aHUMaeT OAMH MOMb pearnbHOoro rasa (MonspHbIin 0bbem peansHoro rasa);
Z(T, p) — nepemeHHas, 4acto bnuskas Kk edMHULE, N N3BECTHASA Kak KoadduumneHT cxumaemocTtu (cm. 3.10).
3.10 koadchdhmumeHT cxxmmaemocTu (compression factor): [leAcTBUTENbHLIA (peanbHbiil) 06beM aaH-
HOW Macchl raza rnpv onpefeneHHbIX JaBNeHnM U TeMnepaTtype, AeNeHHbIA Ha ero 0bbeM Npu TEX Ke CaMblX
YCNOBWAX, BbIYUCTIEHHbIV NO YPaBHEHUIO 3aKoHa UaeansHOro rasa.
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3.11 ctaHgapTHble ycnoBuA cropaHusa (combustion reference conditions): OnpegeneHHble Temnepa-
Typa ty n AaBneHne P4, NPu KOTOPbIX YCMOBHO CXMWratoT TOMMWBO.
3.12 ctaHpapTHbIe ycrioBUA uaMepeHun (metering reference conditions): OnpenenexHebie Temnepary-
pa t; 1 gaBneHune p,, Npu KOTOPLIX KOMUYECTBO CKUraeMoro Tonnuea ONpeaensoT yCrosHo.

MpumeyvaHus
1 He cyllecTByeT NpyWYMHbBI NPMHUMaTL CTaHA4APTHBIE YCMOBMA U3MEePeHUIA TaKNUMW e CaMbIMW, KaK U CTaH4apTHble
YCroBUA cropaHua (CM. pUucyHokK 1).
2 B pasHbix cTpaHax Mnpa UCMonb3yKT pasnyMyHble 3HaYeHUs CTaHAapTHLBIX YCNOBWA (cM. ripunoxeHue [B).
3 MpumeHeHne Temnepatypsbl 15,55 °C npeanaraetca Kak CokpalleHre Ana TOYHOMo aKksMBarneHTa no Llenscuo ana
60 °F, 7. e. 15°® unu 15,5 (5 & nepuoge) °C.

Bopa B Buge napa.

Kucnopopg,  |— Huswas Tennota
cropaHua (H, )y
[openne
a3 + kucnopop, MponykThl ropeHus
MamepeHune —_— =
P npu ty, py . npw ty, Py
las Boaa Kak XMokocTb.
nputs, po [ Bhiclwasn TennoTa
alks cropanus (H,)g

BbigeneHHas Tennota

- = Tennota cropaHua H,,
MNamepeHHbIn o6bem rasa

PucyHok 1 — Ob6bwemHas Tennota cropaHns. CTaHgapTHbIe YCNOBUA CropaHusa 1 M3MepeHuin

4 Obo3HaveHuA

B HacTofwem cTaHgapTe UCNoSb30BaHbl criegywuime 0603HaveHus:

A

c
m

I T ITOmNoOTaaggo oo

¥ = s

aToMHas Macca, Kr - KMonb™;

MHAEKC Yncna aToMoB yrnepofa e 0606uieHHbIx dopmynax monekyn C . H,N O S ;
MHAEKC Yncna atoMoB Bogopoaa B 0606weHHbIx hopmynax monekyn C_H,N O S ;
VHAEKC Yncria aToMoB a3oTa B 0606LeHHbIX hopmynax monekyn C_H,N O S_;
NNOTHOCTh, KI * M™3;

VHAEKC YMcna aToMoB kucnopoga B 0606ueHHbIx hopmynax monekyn C H, N O S.;
VIHAEKC YMcria aToMOB cepbl B 0606weHHbIX hopmynax monekyn C H N O S
yHKUMS, KOTopasi onpefenseT nokasartens Y;

OTHOCWTENbHAA NAOTHOCTb;

MonApHasa Tennota cropanusa, K4k - monb™';

Maccoeas Tennota cropanus, MOx - kr—;

obbeMHas TennoTa cropanus, MOx - M~3;

Koah UL MEHT OXBaTa;

MONSPHAsA SHTaNbNUs ncnapeHus Boabl, kx - Monb~";

MONSIpHasi Macca, Kr - KMonb™ 1

YUCINO KOMMOHEHTOB B CMECH;

Yyucno onpeneneHuin B cepum NamepeHuit;
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p — paeneHune (abcontoTHoe), klMa

q — TOYHOE BBOAHOE 3HaYeHWe ONA BblYUCieHua Y,

R — yHUeepcanbHas (MonsipHasi) razoBas nocTosHHas, x - monb~! - K=1;
r — KoathUUMEHT Koppensaunu;

s — KOa(pPHUUMEHT CYMMUPOBAHKUSA;

T — TepmoguHamuyeckasl (abcontoTHas) Temnepatypa, K;
t — Temneparypa no Llenscuto, °C;

U(Y) — paclwwmpeHHas HeonpegeneHHocTs Y,

u(Y) — cTtaHgapTHasa HeonpedeneHHOCTh Y,

Vv — MONAPHbIA 06beM, M3 - Kmonb‘1;

w — yucno Bobbe, MOx - M3

X — MonsipHas aons;

x* — HeHOpManu308aHHOe 3Ha4eHue MosIPHOU 0onu;

Y — 0006LWEeHHbIR DU3UKO-XMMUYECKUA NoKasaTens;

y — HeToYHas BBOAHAA Benuv4MHa Ons Bbl4Mcnenus Y,

Y — obvemHasa 0ond i-20 KOMIOHeHMa;

Z — KO3 PUUMEHT CHUMAEMOCTH.

HuxHWe nHaexcol
— BbICLWAsA (TennoTta cropaHusa unu yncrno Bobbe);
— HOMEP KOMMOHEHTA;
— HOMEp KOMMOHEHTa B MaTpuLe;
— uOeHTUgMKATOP NoKasaTens;
— MOEHTUUKATOP TOYHbIX BBOAHbBIX 3HAYEHWIA;

HM3LWaga (TennoTta cropaHua unu Ynucrno Bobbe);
— YWUCNO N3MEPEHWI;

r — BO3AYX;

— cTaHpapTHoe (ba3oBoe) 3HayeHue (OaBneHns);
— CTaHOapTHbIE YCINOBUS CrOPaHUs;
— CTaH4apTHbIE YCMNOBWUA M3MEPEHWIA.

BepxHuin nHoekc

¢ — [ONngA cOCTOSHUA naeanbHOro rasa.

MN2oD3IZIFTTE
|

5 MpuHUMNBI

B HacTosiwem cTaHgapTe npuBegeHbl MeToAbl BbIYMCNEHUS 3HAYEeHWA TeNNOThl CropaHnus (BbicLUen W
HW3LeNn), NIOTHOCTU, OTHOCUTENBHOM NIOTHOCTK 1 Yicna Bobbe (Bbiciero u H13wero) noboro NpMpoaHoro
rasa, 3aaMeHUTens NPUPOLHOro rasa UK 4pyroro razaoo6pasHoOro TonaMBa Ha OCHOBE U3BECTHOTO KOMMOHEHT-
HOro COCTaBa B eAMHMLAX MOMAPHOW OONK.

Ons BbIYMCNEHWS 3HAYEHWNA TeNMOTLI CropaHusl MCNonb3yT hopMYynbl, B KOTOPbIX AN BCEX OTAENbHbIX
KOMMOHEHTOB ra3oBol cMecK TabnuyHoe 3Ha4YeHWe MONSPHOW TennoThl CropaHns uaeansbHoro rasa GepyT B
COOTBETCTBMM CO 3HAYEHUAMM MX MONSIPHOA OOMM B CMecH, 3aTeM BCe NOMy4YeHHble 3Ha4YeHUs CYMMUPYIOT,
YTOObl NOMYYNTb 3HAYEHWE MOMAPHON TennoTel CropaHus Ans CMecK maeanbHoro rasa. [lanee npveegeHsbl
chopMynbl Ana npeobpasoBaHUs 3TON BEMWYMHBI B HU3LLYK TENNOTY CropaHWs WaeanbHOro rasa, a 3aTem B
BLICLUYIO W HM3LWY0 06BLEMHYI0 1 MacCOBYI TEMMOTY CropaHisa uaeankHoro rasa.

AHanNorM4YHo Ans BbIMUCNEHWUS NAOTHOCTU U OTHOCUTENbLHOM MNOTHOCTU UCMONb3YIT OPMYIbI, B KOTO-
pbIX ANsi BCeX OTAeNbHbIX KOMMNOHEHTOB ra3oBoi cMeck TabnuyHoe aHaveHne MonspHoW Macckl 6epyT B COOT-
BETCTBMM CO 3HAYEHUAMM MUX MOMAPHOR JOMK B CMECH, 3aTEM BCE NOMYYEHHbIE 3HAYEHUA CYMMUPYIOT, YTOObI
nony4YMTb 3Ha4YeHWe MOMSIPHOW MaccChl ra3oBOi cmecu. [anee npueedeHsbl opMynbl Ans npeobpasoBaHus
MOMAPHO Macchl B MOTHOCTL WOEeanbHOro rasa UM B OTHOCUTENbHYH MIOTHOCTb.

3Ha4YeHust NNOTHOCTM UMM OTHOCUTENLHOM NIOTHOCTM peanbHOoro rasa BbIYMCHSAKT ¢ Yy4eTOM 06bLeMHO-
ro nonpaeo4YHoro KoadduureHTa (kosdUUMEHT CHUMaEMOCTW), PEKOMEHAALUN N0 BLIYUCIIEHMIO KOTOPOro
NpYBEOEHbI HUXKE.
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lMepeBod 3HAa4YeHWA TeNNOThl CropaHWs WAeanbLHOro rasa B 3Ha4eHWs TENNOTbl CropaHus peanbHoro raza
ABMNSETCA AOCTATOMHO NMPOCTLIM. YTOBLI MONyYnTE MONSAPHYK TENNOTY CrOpaHus peansHoro rasa, Heobxogu-
MO BBECTM HeDonblUyH MOMPaBKy HA 3HTANbNWKO (OCTATOYHYH 3HTAMbLMNWUIO) K MOMSPHOW TEMMOTe CropaHus
(BbICWIEN UMK HU3WeN) naeanbHoro raza. O4Hako 3Ta NonpaBKa Ha 3HTANbMWI0 ABMNSETCS HACTOMNbKO HEe3Ha-
YNTENbHOW, 4YTO €0 060CHOBAHHO MOXHO NpeHebpeyb.

Bcnencteune npeHebpexeHUa NONpaBKon HA 3HTANbMUIO 3HAYEHUA MOMSPHON U MACCOBOW TENNOThbl Cro-
paHUsA peanbHOro rasa paBHbl COOTBETCTBYIOLLMM 3HAYEHWAM TEMMOThl CropaHus MaeansHoro raza. Ytobsl
Nnony41Tb 3Ha4YeHUss 0ObEMHOIM TEMMOThI CropaHua (BbICLUEW U HW3LLEW) Ana pearnbHOoro rasa, Ha OCHOBE 3Ha-
YEeHWI ONa uaeanbHOro rasa NPUMEHST YNOMSHYThIN Bbilue 06beMHbIA NONpPaBoYHbIA KO ULMEHT (Koad-
ULMEHT CXKUMAEMOCTH).

Kpome Toro, npuBefeHsl hopmynbl AMs BelYMCIEHWS 3HaYeHWA yicna Bobbe ansa ngeansHoro u peans-
HOro rasoB W Ana ApYrux paccMOTPEHHbIX 3ech nokasartenen.

[ns Kkaxaoro nokasaTtenst NpUPOLHOro rasa, Ansi KOToporo NpuBefeHbl pacqeTHble POopPMYIbl, MPUMEHHK-
Mbl onucaHHble B FOCT 34100.3 meToabl ANS NONYyYeHUs ONONMHUTENbHbLIX (DOPMYI, NO3BONSAOLNX OLEHUTb
COOTBETCTBYHLL YO HEONPELENEHHOCTb.

B cywHocTK, Kaxayw HeonpeOeneHHOCTb BbIMUCISIOT M3 aHannTUYecKoro BbiBoda KO3(MMULNEHTOB
4YYBCTBUTEINMbHOCTK MYTEM OMnpefeneHns YacTHOW NPoU3BOAHOW OT hOpPMYN BbIMUCNEHUA COOTBETCTBYHOLLErO
nokasaTtensa CMecu ANS KaxO0W M3 BBOAHbLIX BEMUYUH (2 UMEHHO hU3UYEeCKUX NoKasaTenen Kaxaoro YNcToro
KOMMOHEHTA U 3HAYEHUIA MONAPHOW 40NN KOMMOHEHTOB), C KOTOPOW MOXET accoLUMUpOoBaThLCHA HeEONpeaeneH-
HOCTb. OTW BbIBOAbI TAKXKE YYUTHIBAKOT HeusbexHble Koppensauuv Mexay 3Ha4eHusaMW MOMSAPHOW A0MW KOM-
NMOHEHTOB M TaKke Heu3DeXHBIMU, HO MeHee O4YeBMAOHBIMW, KOPPEnAUuUaAMU MeXay 3Ha4YEeHUAMU MONSPHOW
MacChl KOMNOHEHTOB (cM. pa3gen 11).

Ons kaxaoro nokasartens obLy aucnepcuio (KBagpaT HeonpeaeneHHOCTU) NOMyYakoT CMOXEeHWEM He-
3aBWCMMbIX BKMAA0B B OWUCMEPCUI0 OT Ka)Ooro MCTOYHMKA HeoNpeaeneHHoCTU U B pesynbsrate oLy (Cym-
MapHyo) HeonpegeneHHocTb DepyT Kak KBagpaTHbIA KOPeHb OT 3TOro 3HadyeHwus no gopmynam B COOTBET-
CTBWW C NpuUnoxeHuem B.

B paspene 12 npueegeHbl TabrnvyHble 3HA4eHWs 15 COOTBETCTBYHOLMX (PU3NHECKMX CBOWCTB YNCTbIX
KOMMOHEHTOB NPUPOLHOTD rasa U CBA3aHHbIX C HUMUK HeonpeaeneHHOCTeN Ana Kaxaoro Habopa cTaHgapTHbLIX
ycrnoBui. BcnomoraTtensHele AaHHbIE, BKNOYAA HEOMPELEeNeHHOCTH, UCMOMb3YOT B COOTBETCTBUN C MPUNOXe-
Huem A. Npumepbl BbIYMCNEHWA NpuBeaeHsbl B npunoxexHunu D.

6 NoBegeHne naeansHOro U peanbLHOro rasos

6.1 QHTanbLNUA cropaHus

PyHOoaMeHTanbHble U3NYECKne BenWuMHbl, Tpebyrowmneca ONns BblYMCNEHWA 3HAYEHWUA TENNOThl Cro-
paHus, — 3T0, B NepBYy0 o4epedb, (CTaH4apTHbIe) MOMAPHbIE 3HTaNbMNUKM CropaHua WaeanbHOro rasa (3Hade-
HWA MONSPHON TENNOTbI CTOPAHUA MAeanbHOro rasa) Ans YUMCTblIX KOMMOHEHTOB ra3oBo cMeck. 3TN BENuyn-
Hbl ABNSAKTCA CNOXKHBIMU DYHKUMAMW TEMNEPATYPbI; HO MPW STOM UX 3HAYEHWS ONs KOHKPETHOW cTaHaapTHOW
Temneparypbl cropaHus t; Heobxogumel. Mo NpakTuyeckuM coobpaxeHusaM, OT nonb3osarens He Tpebyetcs
OCYLLECTBMEHUS PacyYeToB ANS MONYyYeHUsI COOTBETCTBYHOLLIMX 3Ha4YeHWA npu nboil Npon3BONbEHO BEIBPaHHOM
cTaHaapTHoW Temnepatype. B Tabnuuax HacTosALWero ctaHaapTa npyuBeaeHbl 3Ha4YeHUs JaHHOW BENUYMHbBI ANS
Temneparyp t; = 25 °C, 20 °C, 15,55 °C (60 °F, cm. 3.12, npumeyarue 3), 15 °C (59 °F) n 0 °C. BaxHo, 470 BCE
NATb 3HAaYeHUW Ans noboro BellecTBa SIBMNAKTCH B3aUMHO COMMAaCYOLWUMUKUCS C TOUKU 3peHUS TEPMOAUHAMMKM.

6.2 BbiuucneHue KoaddpuumeHTa CXKNUMaAEeMOCTH

Mpu BelYMCNeHM 06bEMHON TennoTel CropaHusa peansHoro rasa TpebyeTca BBeAeHWe NonpasBku, y4yu-
ThiBaKLLeh oTnMune obbeMoB pearnbHOro U uaeanbHOro ra3oB. JTOW NonpaBkon npeHebperaTh Henb3s, ee
Takke HeobxogMMO y4UTbIBATbL NPW BbIYUCIEHMW NITOTHOCTW, OTHOCMTENbLHOW MMOTHOCTM K Ynucna Bobbe.

Monpaeky Ha HeundeanbHOCTb obbema rasa BHOCSAT MyTEM WCMOMNb30BaHUA KoadpuLmeHTa cxumae-
MocTu Z razosour cmeck. KosapuuumeHT cxumaeMoctu Z npu CTaH4apTHLIX YCNOBUAX U3MEpPEeHUA, KOTOPbIN
HeobxoguM AN BbIYUCNEHWMIA, ONucaHHbIX B pasgenax 9 u 10, BeluMcnsT no dopmyne

2

N
p
Z(ty,pp)=1-| 2 || X x;-5;(t.pp) | » (1)
j=1

roe po = 101,325 klNa, a cTaHfapTHOE faBMNeHUe U3MEPEHUN P, BEIDAXEHO B TEX Ke ednHULax.

6
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CymmupoBaHue npoBogsaT no BceMm N KOMMNOHeHTam cMecu, oopMyrna OOCTOBepHa B AMana3oHe 3Ha-
YeHuin aasneHns p, ot 90 go 110 kMa. 3Ha4eHns Tak Ha3biBAEMOoro KoadduuneHTa CyMmMnpoBaHms sj(tz, Po)
npueedeHbl B Tabnuvue 2 npu YeTblpex NpeacTaenAwWMX obLWMA UHTepec 3Ha4YeHUAX cTaHOapTHOW TeMmnepa-
TYpbl MU3BMEPEHUI OANA BCEX KOMMOHEHTOB NPUPOLHOrO ra3a U 3ameHUTensi NpUPOLOHOro rasa, paccMaTtpueae-
MbIX B HACTOSILLEM cTaHZapTe.

MpumeuvaHnne — Dopmyny (1) MOXKHO Takke MCNONL30BaTE ANA BbIYMCNEHUS 3HAYEHUIA KO3dhdULMEHTA CKU-
MaeMOCTW YMCTBIX KOMMOHEHTOB, HO 3TO HeobsA3aTenbHo AdacT Haubonee TOYHBLIA U3 BO3MOXHBIX pesynsraTtoB. B vacTt-
HOCTW, chopMyna He AaeT NpUeMneMblX 3Ha4YeHWi Ans KoaddULMEeHTOB CXMMaeMoCT BO4OpOoAa, renvsa U HeoHa, Ans
KoTopbIX Z > 1, U TakMX KOMMOHEHTOB, KaK BbiCLUME YIMEeBOAOPOAbI, KOTOPbIE ABNSAKTCS XNAKOCTAMW NPW CTaHOapPTHbIX
YCrnoBusAX uaMepeHuin. [ns ucnonb3oBaHUA TakuX BbIMUCIIEHUM BHE KOHTEKCTa HacTosWero cTaHdapTa nonb3oeaTenb
OOMKEH NpeABapuTenbHO OLEHWUTE UX NPUIOGHOCTb. 3Ha4eHMA KO3 MULMEHTOB CXUMAEMOCTH AN YUCTbIX KOMMNOHEHTORB,
06bI4HO NPUCYTCTBYIOLLMX B MPUPOGHOM rase, NPUMEHSIOT B COOTBETCTBWN C rpunoxeHuem [B.

7 BbluncneHue MONAPHOW TENNOTbl CropaHusi

7.1 Bbicwasa Tennorta cropaHusa

BoiCllyl0 MOMSIpHYIO TEMMOTY CropaHus Mpu TemnepaType f; rasoBOi CMeCM M3BECTHOrO COCTaBa Bhi-
YUCNAKT No dopMyne

(He)g () = (HeY(t) = 2 x| el | (0. ()
rae (He)g (1)  — Bbicwias MonapHas TensnoTa CropaHua CMecw naearbHbIX rasos;
( )G]; (ty) — BbICWasA MonsipHas TensoTa CropaHUs CMECU pearbHbIX ra3os;

o

G]_,' (f1) — BbICWAaA MONdApHaa TensnoTa CropaHuda nageanbHOro rasa j—ro KOMMOHEHTA;

Xj — MonAapHasa gond j'-fO KOMMOHEHTA.

MpumeyaHus

1 3HaueHus [(Hc)‘é]j He 3aBUCAT OT [aBneHus, crenoeartenbHo, CTaHOapTHOe OaBMNeHWe CropaHns py yuuTbiBaTh
HEe MMEEeT CMbICNa U U3 PpacyeToB UCKMIOYEHO.

2 MonsipHasa TennoTa cropaHua uaeansHOro rasa Aans rasa Unv ra3oBo CMeck onpeaensieTca B HAacTOALLEM CTaH-
AapTe KaK NnonoxuTenbHaa BennyvHa. 3Ha4deHus, npveedeHHble B Tabnuue 3, YNCNEHHO paBHbl 3HAYEHWAM CTaHA4apTHOW
MOMAPHOIA SHTANLMUKM CrOPaHUS, KOTOPLIE B TO e BPEMS YCINOBHO BbIPAXaloTCH Kak oTpuuaTensHble BeENWYMHbI (M. 3.7).

YucneHHble 3HaYeHus [(Hc)‘g;]j (ty) Ans t; = 25 °C npuseseHsl B Tabnuue 3. 31 3HadeHus ans [(He)g;
(25) B3AATBI 3 NIUTEpaATYPHbIX NEPBOUCTOYHMKOB. 3Haderus [(Hc)gl; () Ans apyrux temnepartyp (t; = 20 °C,
15,55 °C, 15 °C 1 0 °C) Takke npuBeeHsl B Tabnuue 3. 3TK 3Ha4YeHWUs BbiBeAeHbl U3 3HaveHunn gnsa 25 °C.

7.2 Hu3wasna TennoTta cropaHus

Huawyo monapHylo TennoTy cropaHua Mpu TemMnepaTtype t; rasoBoil CMeCH W3BECTHOMO COCTaBa Bbi-
YUCNAKT Mo hopMyne

N b
(He)y(ty) = (He)y (t) = (He)g (k) - . X -?’-f(n), (3)
=1
rae (He)y (ty) — HW3Wwas MonApHas Tennota CropaHns CMecy naearbHbIX rasos;

(He)y (ty) — Hu3wasa monsipHasa TennoTa CropaHnsi CMecy pearbHblX rasos;
L°(t;) — cTanmapTHas aHTanbnMa ucnapeHus BoAbl Npu t;
b; — uncno aTomoB BoAOpPOAaA B Kax A0 MONekyne j-ro KOMMNOHeHTa (BOQOPOAHLIA MHOEKC).

3Haqenus L°(t;) npueeneHbl B npunoxeHun A ana temnepartypel 25 °C, 20 °C, 15,55 °C (60 °F), 15 °C
1 0 °C. 3Ha4yeHus bJ,- npueegeHbl B Tabnuue 1.

8 BbluncneHue maccoBOM TENNOThbI CropaHus

8.1 Bbicwasa Tennorta cropaHua

Beicwlylo MaccoBylo TEMNOTY CropaHua Mpu TemnepaTtype t; ra3oBoi CMeCK W3BECTHOro COcTasa Bbi-
YUCNAT Mo PopMyne
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o H O
(Hm)s () = (Hm) ) = 28, @)

rae (Hm)g (t;) — BbICWIAA Maccosas TenoTa CropaHns CMecU naeanbHbIX rasos;
(Hm)(ty) — BbICluas MaccoBas TeNnoTa CropaHnsa CMecH pearnbHbiX rasos;
M — monsipHas Macca CMecH, BblYUCTEHHas no opmyne

N

M=3 x;-Mj, (5)
j=1

rae M; — monsipHas Macca j-ro KOMMOHeHTa.
3HavyeHWe MOMAPHON MacChl Ka)Ooro KOMMNOHEeHTa, paccMaTpyvBaeMoro B HacToALWeM cTaHgapTe, npu-
BeOEeHO B Tabnuue 1.

8.2 Hu3wasn Tennota cropaHus

Huawyo maccoByio TENNoTy cropaHunsa Npu Temneparype f; ra3oBoi CMeCcK N3BECTHOMD COCTaBa BbIYNC-
nAT no dopmyne

o (He)n(t)
(Hm)y (t1) = (Hm)y () = =P, (6)
rae (Hm)j, (f;) — Hu3Was maccosas Tennota CropaHus CMecu UaeasbHbIX rasos;

(Hm)p(ty) — Hu3wan maccosas TennoTa CropaHisa CMECKU peanbHbIX rasos.

lMpumevaHue — Tpebyemcsa obpawiame eHUMaHUE Ha UCMOMb3yeMbie eQuHULUbL! 8enuYuH Ons 8bl4uUCeHuUd,
onucaHHbix 8 OaHHoM pasdene. [Npu He 8 kunodxoynsax Ha monb u M 8 kunogpammax Ha KunomMosns 3HadeHue Hm asmo-
Mamuyecku rnony4aemcsi 8 Me2adXxoyrisax Ha Kumozpamm.

9 BbluMcneHne o6 eMHON TENSOThI CropaHusi

9.1 Bbiclwiaa TennoTa cropaHua naeanbHoOro rasa
Boicwyo 06beMHY0 TENNOTY CropaHns WaeanbHOro rasa npu TeMnepaTtype CropaHus t1 rasoBoW CMecH
W3BECTHOrO COCTaea, ONPeAeneHHoro npu teMneparype t, 1 4aBneHun pP,, BLIYUCIAOT No hopmyne

(HV)g (ty,tp, o) = (HC\iﬂ )

rae (Hv)g (4, t5, py) — BbiCWas obbemHas TennoTa cropaH1s CMecy UaeansHoro rasa,
V® — monsapHbIi 06bem cMecK aearnbHbiX rasos, BbIYMCNEHHbIA N0 hopMyne

T
P2 ’

Ve =R

rae R — yHuBepcanbHasa razoBasl NocrtosiHHasa (cm. A.1);
T, — abconoTHas TemMneparypa.

9.2 Hu3swan TennoTta cropaHvsa WgeanbHOro rasa

HMSLIJyI-O OGbEMHyIO TENNOTY CropaHuA naearnbHOro rasa npu teMmneparype cropaHua t1 rasoBoM CMEeCcH
M3BECTHOro CoCTaBa, onpeaerieHHoro npu teMmneparype t2 1 AaBneHun p,, BbIYMCIAKT No cbopMyne

it )= .

o

rae (Hv)y (t4, ty, pg) — HU3WaA obbemHas TennoTa CropaHnsa CMecH aearnbHbIX rasos.

9.3 Beiclwiaa TennoTa cropaHua peanbHOro rasa

BbFCUJYI'O OGBEMHy}O TennoTy CropaHnA pearnbHOro rasa npy Temneparype cropaHus I1 rasoBon CMecw
W3BECTHOIo CoCTaBa, onpederieHHoro npu temMneparype t2 W NaBNeHUn P,, BbIYWUCHAKT NO cbopmyne
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(HV)o(ty . pp) = 20 0) (10)

rae (Hv)g (4, t5, py) — BbiCWas 06beMHas TennoTa cropaHus peanbHoro rasa,
V — monsipHbli 06beM CMeCK peanbHbIX rasos, BbIYUMCNEHHbIA N0 hopMyne

-
V = Z(ty,pp)-R--2, (11)
P2

rae Z(t,, py) — KO3MDULMEHT CKUMAEMOCTH NPKU CTAHAAPTHLIX YCNOBUSAX U3MEPEHUIA.

KoathdhmumeHT cxumaemoctu Z(t,, p,) BbIMUCHAIOT Mo hopmyne (1), ucnonb3ays 3HaveHns sj(tz, Pg) ans
MHAWBUAYaIbHbIX YACTbIX BELLECTB, MpMBEAEHHbIe B Tabnvue 2. B HacTosAweM cTaHgapTe BblYMCNeHUs ABns-
IOTCH OOCTOBEPHBLIMW TOMLKO AnsA 3Ha4veHun Z > 0,9,

9.4 Huzwasna TennoTta cropaHusa pearnbHOro rasa

HI/ISI.IJYEO 06'bEMHle TENNOTY CropaHnA pearibHOro rasa npuv temnepartype CropaHuaA f1 rasoBon CMecu
M3BECTHOro cocrtasa, onpeneneHHoro npu temneparype f2 v NaBrneHnun Py, BbINMCNAKT NO cbopMyne

(He)w(t)
(HV)n(tta, Pa) = — (12)
rae (Hv)y (t, &, pp) — Hu3was obbvemHas Tennota cropaHus peansHoro rasa.
lMpumevaHue — Tpebyemcs obpaujamb 6HUMaHUE Ha UCMONbL3yeMble eQUHUULI 8erUYUH 018 8biYuUCeHud,

OnUCAHHbIX 8 OaHHOM pasaene. F!pu Re a)KO_WTFIX Ha MOfnb-KenbeUH U p 8 KuonackanAax 3HadeHue V asmomamuyecku
rosfy4yaencs e Kyﬁuqecxux Mempax Ha KUunomMmorsie, a 3Ha4eHue Hv—g Meaadmoynﬂx Ha KyﬁU‘JECKUL‘:' memp.

10 BeluncneHune (pm3nKo-XxMMn4eCK1UxX nokasareneun

10.1 OTHOCUTeNbLHaA NNOTHOCTL UWAeanLHOro rasa

OTHOCUTENLHYK NMOTHOCTL MAEaNbHOrOo ra3a, He 3aBUCSILLYIO0 OT CTaHOAPTHBIX YCMOBUI, BEIMUCASKT NO
copmyne
M

G” = ; (13)
Mair

roe G° — oTHocUTenbHas NMOTHOCTbL WAeanbHOro rasa;

M — monspHas macca cMecH, BbldMcneHHas no dopmyne (5);

4ir — MOMAPHAsA Macca CyXoro Bo3dyxa CTaHOapTHOro CocTasa.

Ans cTtaHgapTHOro cocTasa BO3Ayxa BbiBeAeHo 3HaveHue M, = (28,965 46 + 0,00017) kr - kmonb ™! (cm. A.3).

M

10.2 MnoTHOCTL UAeanbLHOTrO rasa

[MnoTHOCTL ngeanbHOro rasa, 3aBUCALLYH OT TeMnepartypbl t2 1 OaBneHna P, BbIYUCIIAKT No cbopmyne

M
o]
D (ty,pp) = 7 ;
rae D°(ty, pp) — MNOTHOCTb WAEanbHOro rasa NPy CTaHOapTHLIX YCMOBUSIX U3MEPEHUI;

M — monsipHas Macca cMecH, BblMMCNeHHas no dopmyne (5);

V*° — monspHbii 00beM CMecKn naeanbHbIX rasoB, BoIYUCIEHHBIN Mo dopmyne (8).

(14)

10.3 Yucno Bo66e (Bbicliee) ngeanLHoOro rasa
Yucno Bobbe (Bhicliee) naeanbHOro rasa BbIMMCASIOT Mo hopmMyne
(Hv)g(t.tp.pz)

,GG

rae W (ty, 5, po) — uncno Bob6e (Bbicwee) naeansHoro rasa;
(HV)G (84, ty, Pp) — BBIUCNISIOT B COOTBETCTBUM C 9.1.

WS (t,t0,p0) = (15)
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10.4 Ynucno Bo66e (Hu3wWwee) ugeanbHoro rasa

Yucno Bobbe (HM3wee) naeansHOro raza BbIHUCIAKOT No hopmMyne

(HV ) (t1,t2,P2)

W{G(t‘htzspz):—’ (16)
JG=
rae Wy, (ty, t5, p;) — uucrno Bobbe (HU3swee) naeansHoro rasa;

L=}
(Hv)j (t4, ts, Py) — BBIMMCASAIOT B COOTBETCTBUM C 9.2,
10.5 OTHOCUTENbHasA NNOTHOCTbL peanbHoro rasa

OTHOCUTENBHYI0 NMOTHOCTL PeanbHOro rasa npv CTaHaapTHLIX YCINOBUAX U3MEPEHWIA (I,, Py) BBIYMCNAKT
no gpopmyne
G® Zy (t p3)
Z(tz,p2)

rae G(t,, p;) — OTHOCUTENbHasa NMOTHOCTL peanbHOro rasa;
Z(t,, py) — KOIPPULMEHT CKUMAEMOCTH rasa;
Zi (ty, py) — KOIPDULMEHT CKMMAEMOCTM CYXOro Bo3ayxa CcTaHAapTHOro coctaea.
KoadppuuueHT cxmmaemoctu Z(ty,p,) BbIMMCTAT Mo dopmyne (1), Mcnonb3ys 3HadeHus koadduum-

eHTa CYMMMpPOBaHWA sj(tz, Pg) ONA OTAENbHLIX YACTBIX BELECTB, NpUBeAeHHbIe B Tabnuue 2. KoadduuneHT

ckumaemocTn Z,;. (5, py) BLIYUCIAOT NO popmyne

Glty,p2) = (17)

Zair(tz,Pz)z1‘%2'[1‘Zair(1‘2u°o)]s (18)

roe pg = 101,325 klMa, cTaHAapTHOE AaBNeHUe P, BbIpaXakT B TEX e efUHULAaXxX U3MepeHus (cm. A.3).
Z,{ty =0 °C, py) = 0,999 419;

air
Z,;(t, = 15 °C, pg) = 0,999 595;
Z,(t, = 15,55 °C, py) = 0,999 601;

Z,,(t; = 20 °C, pg) = 0,999 645.

®opmyna (18) gencteutensHa B AvanasoHe 3HadeHuin p, ot 90 go 110 kMa.

10.6 MnoTHOCTL peanbHOro rasa

MIoTHOCTE peanbHOro rasa npu CTaHAAPTHBIX YCIIOBMAX U3MEPEHWIA BBIYUCISAKT No dpopmyne

_D’(t3.p)

Dltz:Pz) Z(ty.ps) "’

rae D(t,, py) — NNOTHOCTbL peanbHOro rasa.

10.7 Yucno Bob66e (Bbicliee) peanbHOro rasa

Yucno Bobbe (Bhicllee) peansHOro raza BbLIYMCIAKT No opMyne

HV)a(ty, b,

(Hv)g(ty 2!32)' (20)
JG(t2.p2)

rae Wgl(ty, B, p;) — uncno Bo6G6e (Bbicliee) peanbHOro rasa;
(Hv)g (14, b5, p5) — BBIYMCMIAKT B COOTBETCTBUM C 9.3.

W (bt p2) =

10.8 Yucno Bob6e (Hu3Wwee) peanbHoro rasa

Yucno Bobbe (HM3LWee) peansHOro rasza BLIYMCNAKT Mo dhopMyne

Wi (tyt2,p2) = —(Hv)g((tj'zl)%)- (21)

rae W,(t,, t;, p;) — umucno BoG6e (Huswee) peansLHoOro rasa;
(Hv)p (t4, t5, pp) — BBIMMCNAKT B COOTBETCTBUM C 9.4.

10
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MpumevyaHnune — Tpebyertca obpallaTe BHUMAHWE HA NCMOMb3YeMble efVHWLbl BENUYUH ANA BLIMUCIIEHWUIA, ONK-
caHHbIX B JaHHOM pasgene, ocobeHHo Ang BblumcneHnsa nnotHocTw, D. Mpu R B mroynsx Ha Momnb-KenbBWH, P B KMnonacka-
nax u M B kKMnorpamMmMax Ha KUNomMorb 3HaveHre D aBToMaTU4ecKu Nony4aeTcsa B KUNnorpamMmmax Ha Kybudeckuii MeTp.

11 BoluncneHne HeonpeneneHHOCTU

11.1 MpuHUUNBI

B cooTtBeTcTBUM C OBLLNMM NPUHLMNAMIW METPOMOrnK, kKak ykasano B FTOCT 34100.3, kaxabli pe3ynstaT
BbIYUCIEHWIA MPUBOAAT C YKa3aHMEM OLeHKN HEOMNPELENEHHOCTH.

M3BeCTHbl TpW pasHbIX NpUemMa OLEHKW HeonpeaeneHHOCTEN NoKasaTenen KadecTBa, KOTOpble MOXHO
BbIMUCIUTL C UCNOMNb30BAHWEM HACTOSALLEro cTaHaapTa, a MMEHHO:!

a) MeTo[, KOTOpbIA MCMoNb3yeT KO3ahPUUNEHTEl YyBCTBUTENLHOCTU, BhIBEAEHHLIE aHANUTUYECKN Kak
YacTHble NPOW3BOAHLIE PACCMAaTPUBAEMON BEMWYUHBI B OTHOLWIEHWUM KaxO0W M3 BBOAHLIX BEIWYUH (3TO TaK
Ha3blBaEMbIN aHANUTUYECKUA MEeTon);

b) MeToa, KOTOpLIA TakkKe UCNonbayeT KO3 MOULMEHTEI YYBCTBUTENLHOCTH, HO BLIBEAEHHLIE C MCMNOMb30-
BaHWEM MeToda KOHEYHbIX pasHOoCTel;

C) MeTo BbIMMCMEHWIA, OCHOBaHHbIA Ha meTogax MoHTe Kapno.

MeTtogbl b) v ¢) npuMeHMMbI M NPUroaHbl AN MCNOMNb30BaHWA C HACTOALWMM CTaHOapTOM, HO He pac-
cMaTpuBalTCA B JaHHOM pasgene. B obwem, npuemnem nboin MeTon, KOTOPLIA CornacyeTcs ¢ NpPUHLMnamu,
onucaHHbiMu B FOCT 34100.3.

MeTogbl a)—c) npuMeHUMbI ANs NONYyYeHUs OLEHKU HeonpeaeneHHOCTU ANA KaXO0ro oToenbHOro He-
3aBucumMoro pesynsrata. OgHako B FOCT 34100.3 yka3biBaeTcsl, UTO B DOMbLUMHCTBE PYTWMHHLIX Onepauuni,
HeuenecoobpasHo unuM HeymecTHO TpeboBaTk HE3aBUCUMOW HEOMpPeAerneHHOCTU ANA KaXOoro pesynsrarta.
Xopowum NpuMepoM MOXKET CIYXUTb HENPEepLIBHLIA OHMaMH-NpoLect razoxpomMaTorpaduyeckoro aHanuaa.

B FOCT 34100.3 npegnaraetcs cyllecTBeHHas MHopMaLmsa Ana afeksaTHon obLueln OLeHKU Heonpeae-
MEHHOCTK NyTeM OLeHKM UIK MOTMYECKMX BbIBOOOB M3 3aninCeil COOTBETCTBYIOWEN KanMbpoBKN, OLEHKW COOTBET-
CTBWSA, 3aKOHOOATENBHOMO KOHTPOMS U/WMW akkpeauTauumu U T. 4. (3TO Tak Ha3blBaeMbli yHUBepCarbHbIA MeToa).

11.2 ®opmynbl 4NA aHaNUTUYECKOro MeTona

3Hauenue noboro nokasartensa Y MOXHO BbIpa3nTb KakK beHKLI,MI-D F COOTBETCTBYHLLNX BXOOALWKMX nepe-
MEHHBIX ¥; N G, CreaylolnM ypaBHEHWUEM!

Y=F(.V11 sty3,---yn, Q'1,Q'2, Q'3i---qn): (22)

rae y; — BXO[HasA NepeMeHHas BENMYMHA U CBA3AHHasA C HEW HEeOMNpeaeneHHoCTb u(y));
g, — BXOOHOW NapameTp, KOTOpbIA yKasbiBaeTcs 6e3 HeonpeaeneHHOCTH (T. . CHUTAETCS TOUHbIM).
CymMmapHyo cTaHOapTHYH HeonpegeneHHocTb u(Y) ans nokasartensa Y MOXHO BbIYMCMUTb B COOTBET-
CTBUK C 0BLUMM BblpaxkeHueM, npueegeHHbiM B TOCT 34700.3 onsa KOppenupoBaHHbIX BXOAHLIX BEMUYMH yiu
yj no dopmyne
oY

n(ay
[ ;| (23)

=33 a—]-u(yf)-r(y,-,m-u(yj)-
i=1j=1\Yi

roe (37\/] — YacTHasa Npou3BoAHas (KO3MMUUNEHT YyBCTBUTENBHOCTK) Y MO OTHOLLEHWIO K ¥/,

aYi

ry; yj) — KO3(PMUNEHT KOoppenauuu mexay y; u Y

BbliuncneHus HeonpegeneHHOCTen, KOTOpble BO3HWKAKT Npu nNpUMeHeHnn dopmynsl (23) 4N Kaxgoro
M3 nokasaTenen, ONMCaHHbIX B HACTOALLEM CTaHAapTe, MPOBOAAT No (PopMynam B COOTBETCTBMM C NpUIo-
xeHnem B. TpebyembiMy BXOAHLIMW BENUYMHAMUK ABMSKOTCA COCTAB CMECcH U hU3nYeckme CBOWCTBA YMCTOro
KOMMOHEHTA (MM CMECKH) BMECTE CO BCEMU CBA3@HHBIMK C HAMW HEONPEAENEHHOCTAMM U COOTBETCTBYHOLLMMMN
3HaYeHUAMN KO3 MULMEHTOB KOppensauunn.

11.3 UcxogHble gaHHbIe Ond aHanuTU4YecKoro meroga

11.3.1 KOMNOHEHTHLIN COCTAB U CBA3aHHbIE C HUM HeonpeaeneHHOCTH
[na oueHkn BKkNaga HeonpeneneHHOCTU M3MEPEHHBIX 3HAYEHUIW MOMSAPHOW O0ONW KOMMOHEHTOB B CyM-
MapHYK HeonpegeneHHoCTb NokasaTteneit kayecTea ra3a obblYHO genaroT cregyowmne JonyLWeHUs:

11
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a) YTO M3BECTEH MOMHbIA KOMMNOHEHTHbIW cocTaB (kak TpebyeTcA B pasgene 1) M ANs KaXO0ro KOMMNOHEH-
Ta onpefeneHo 3HavyeHe MONAPHOW O0MW U CBA3AHHARA C HAM OLEHKAa HEONPEeAeneHHOCTH, U Nnbo

b) uTo NonHoe onucaHwe KOppensuni Mexay U3BECTHBIMKU 3HAYEHWAMU MOMAPHOW AOMNKM KOMMOHEHTOB
AOCTYNHO B BUAE KOBapWaLWOHHOW MaTpuubl, T. €. Kak MaTpuubl KO3 ULMEHTOB KOPPENSLMKU HOPMarnu3o-
BaHHbIX 3HAYEeHW MOoNsipHOW Jonn, Nnbo

C) YTO He CYLUEeCTBYET KOpPpenAuuiA Mexay 3Ha4YeHWsIMW MOMSPHOW JOMU KOMMOHEHTOB, T. €. YTO BCe
3HaYeHWsl MOMNSIPHOM O0MM KOMMOHEHTOB SIBMSIIOTCA B3aWMHO HE3aBUCUMBLIMU.

Haubonee nonHas v TouHas ougHka HeoNnpeaeneHHOCTW Nony4aeTca Npy NPUMEHEHUW ONYLLEHUA a)
1 b) no chopmynam B COOTBETCTBMM C NpUNoxeHnem B, HO BO MHOTMX crydasx nonHas matpuua koaddunum-
EHTOB KOpPenauuu Ans 3Ha4eHUn MOMApPHOW Aonu r(x;, xJ,-) HepocTynHa. B Takom cnyvae npuemnemo npume-
HeHWe JonyLleHWid a) U ¢), HO He Be3 nocneAcTBUM ANA KOHEYHOro pesynsrarta.

Mns cnyyas onpedeneHus MemaHa «rno pasHocmuy MOAHY Mampuuy Ko3ghguuueHmos Koppensuuu
3HayeHUul MonsapHoU 00U 8bIHUCSAOM Mo hopMynam:

u(x;)

u(xch, )

r(x;, xj) =1 (0na duazoHanbHbIX 31eMEHMO8 Mampuubl);

r(x; x;) =0 (Ona ocmaneHeIx aneMeHmoe Mampuuypl).

Mns cnydas, koeda KOMNOHeHMHbIU cocmas ornpederned MemodoM HopManu3ayuu U U38eCmHbl He-
HOPMAanu308aHHbIe 3HAYEHUs MOMAPHOU 00U KOMIMOHEHMOS U UX HeonpedeneHHOCMU, MOMHY Mampuuy
KO3 ULULUEHMOB KOpPenauuU 3Ha4eHul MONAPHOL 00NU r(X; X;) 8bI4UCTIAOM MO ghopmyre

r(xj, Xgy, )= — — Ons koppensayull MemaHa co 8ceMu 0CMarbHbIMU KOMIOHEHMaMu);
4

u(x;, x;)
r(x,-,xj )= ———,
u(x;)-u(x;)
D Dl B y P E
—XGUS (X)) = XU (x; )+ XX} > U= (X))
k=1
u(x;,x;) = - , (24)
N *
2 Xk
k=1
ade x* — HeHOpManu308aHHbIe 3Ha4YeHus MonsapHoU donu;

u(x*) — HeornpedeneHHOCMb HEHOPMAU308aHHbIX 3HaYeHUlU MonspHol donu;
X — HOpManu3oeaHHble 3Ha4YeHUs MonsApHOU Oomnu;
u(x) — HeonpedeneHHOCMb HOPManu308aHHbIX 3Ha4eHUl MOAApHOU donu.

B amux cny4asx npumeHeHue donyweHul a) u b) Ons oyeHku HeonpedeneHHOCMU A8AsSemcs onmu-
MasnbHbIM.

B To e BpeMs npu OTCYTCTBUW OOCTATOMHOW MHdOpMaUWK A5 NoAyYeHus NonHon MmaTpulbl koaddu-
LIMEHTOB KOPPENSALMW 3HAYEHWUIA MONAPHOK OONKU, AN OLUEHKW HeonpeneneHHocTU Hanbonee npuemnemMsim
Bynet npumeHeHue gonyuieHnit a) u ¢). B atom cnyyae koadUUMEHTbI Koppensauum r(x;, xj) OOTAKHBl YYNThI-
BaTbCH Kak 3N1eMEeHTbl €OWHUYHON MaTpuubl, T. €. MaTpULbl, B KOTOPOW BCE 3MEMEHTLI Ha AMaroHany UMeoT
3Ha4YeHWe eauHKLLbl, @ BCE 3MEMEHTbI BHE AMaroHany — Hynu.

MMpumeyanune — B 3aBucumocTu oT cnocoba, koTopeiM 06bLIMHO ONpeaenalT COCTaB rasoBor CMECH, Jomny-
LeHune C) HEe MOXET ObiTb CTpOro goCTOBEPHbIM. CocTassl Xj 1 X; BCerga KoOppennpyrnTcd B 3HAYUTENBHON CTENEHU, Mno-
CKOMbKY (B OOMNOMHEHWE K KOPPEensauMsaM Npu NpeaBapuTensHOn HopManuaauum) obpaboTka AaHHbLIX MyTeM HopManuaa-
umK, HeoBxoaMmas oNa onpeaeneHns 3Ha4YeHWid MOMSAPHOWA JOMKU MO UCXOAHLIM AaHHbIM, GYAeT BBOAUTL KOpPEenauuio.
Cﬂe,El,OBaTBJ'IbHO, pgonyuweHue, 4To f'(X.,-, Xj) ABMAKTCA anemMmeHTamMn E,qVIHVI‘-IHOI?I MaTpuubl, Kak npaBuno, He BbINONHAETCAH.
B To e BpemMs Ansi TMMMYHOMO aHanu3aa NpUpoaHOro rasa (BKIIHHALLETNO HeONpeaeneHHOCTH) CHUTaeTCs «Ge3onacHbIM»

BbIHUCIATE HEeONpeaeneHHOCTb KaXgoro BbIMUCNEHHOIo NoKa3aTtens rnpu aonyweHnmn Hanu4ua eauHUYHON MaTpuLbl (T. e.
GyABT 06bIYHO 3aBbILATLCA HeonpeneneHHOCTb KaXOoro nokasartend, XoTd 00 KOHLUAa 3TOro rapaHTUpoBaTh Henbaﬂ).

Ecnu cocTas rasa M3BecTeH B efuHuLax o6beMHoln gonu (yj-), MX cHa4ana Heobxoaumo npeobpasoBath
B 3Ha4eHWsA MONAPHOI fonu 019 8cex I-KOMMoHeHmMos 1o hopmyse

Yi
2 J
oL Ziltz,p2)
12
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H906XO,E|MMO OTMETUTb, YTO TaKne BbIHMCIIE€HHbIE 3Ha4YeHUA MOJ'IFIpHOﬁ A0 KOMIMOHEHTOB 6y,£|,yT MMETb
HeonpeaoeneHHoCTb Bonblie, 4yem HeonpegeneHHoCTb AnaA WCXOOHbIN N3MEPEHHbIX 3Ha4YeHnr obbeMHon 0onn
KOMIMOHEHTOB.

MpumevaHue — YeenuuyeHue HeorpederneHHOCMU 3Ha4YeHUsI MOApHoU Qonu, nepecyumaHHo20 U3 U3MepeH-
HOo20 3HaYyeHus ob6beMHol 00U KoMIoHeHma, oBycrnoeneHo noseneHuem cocmasnsiowel HeornpedeneHHOCMU 3Ha4YeHus
KoaghchuyueHma cxxumaeMocmu, KOmMopoe YUCAEHHO cocmasnsem mbicsiyHble 0onu NpoyeHma, Ymo Aesemcs He3Haqu-
MbiM U He mpebyem yyema npu ebiqucieHuu HeonpedeneHHocmu OXT1.

CTtpaTervuum, npuMeHsieMble NpWU HOpManu3auuy, MOryT 3Ha4yuMTenbHO oTnu4YaTees. [MNone3oBaTtensam gaH-
HOro cTaHdapTa crnefyeT 3HaTb, YTO pasnuyHble NoAXoAbl MOTYT MPUBECTU K pasfUYHON CTeNEeHW HenpaBunb-
HOCTW AONYLEHWUA EAMHUYHON MaTpuLel Ans r(x; x;). Belbop npoueayp HopmManusauwu criedyet npoBoanTb B
COOTBETCTBUK C pekomeHgaumsmmn FOCT 31371.1u FOCT 31371.2.

[aHHble, NnpuBedeHHbIE B NpuMepe 3 npunoxenus D, HarnagHo nokasbliBakT pasnuyns, KOTopbie MoryT
BO3HMKHYTb MPY NCMONBb30BAHWM MOMHON U €AWHUYHON MaTpUL AN KO3 OULMEHTOB KOpPensauum r(x; x),-).

11.3.2 UcxoaHble AaHHble, He CBAA3aHHble C COCTaBOM

OueHKM cTaHAapTHbIX HeONpPeAeneHHOCTeN AN UCXOOHbIX AaHHbIX (MOKasaTenen kKa4ecTsa), He CBsi3aH-
HbIX C COCTaABOM (3@ WMCKMKYEHMEM MOSSAPHbIX Macc), NpeacTaBneHbl B Tabnuuax gaHHbIX Mo KOMMNOHEHTaM,
npuBeOeHHbIX B paszgene 12, u 4ononHMTEeNbHbIX AaHHbLIX B COOTBETCTBUM C npunoxeHnem A. B oTcyTcTBMe
fonee KOHKpPeTHOW MHdOpPMaLUWUKW BCE 3TW OaHHble (33 WUCKMKYEHWEM MOMSAPHbLIX Macc) cnefyer NpMMeEHsTh
KaK HeKOppenupoBaHHbie, T. €. KOa(PMUUMeHTbl koppenauun r(y;, yj) OOIMKHbI YYUTBIBATLCH KAk 3MEeMEHTbI
e0MHWYHOWN MaTpuubl. Popmynbl NpUnoXeHnsa B BbiBegeHbl HA OCHOBE 3TOr0 AOMYLLEHWS.

YTo KacaeTcs MONMSAPHbIX MAcc, NepeyYncneHHble 3Ha4eHNA Hen3beKHo B 3HAYUTENBHOWM CTeneHu Koppe-
NUPOBaHkLI, MOCKOMBKY OLEHUBAKTCS KaK MpocTas CyMMa COOTBETCTBYIOLUMX aTOMHbIX Macc. Kaxabln aneMeHT
(M, MJ,-) KOppensauMoHHOW MaTpuubl 3a4aeTcs BblpakeHuem

{[af -a; -uz(AC):|+[b,- b, -u2(AH)]+[cj-cj -uz(AN)]+|:d,- d; -uz(Ao)]+|:e,- -8 -uz(AS)]}
u(M;)-u(M;)

r(M;.M;)= . (26)

roe aj, bj, Cp dj W €; — WHOEKChbI Yncna aTomMoB C,H, N, O n S B j-X XMMWYECKNX COEOUHEHU-
Ax C,H N O,S,, 3HaueHns koTopbix NpuBeaeHsbl B Tabnuue 1;
U(Ac), u(Ay), u(Ay), u(Ag) n u(Ag) — cTaHaapTHLIE HeonpeaeneHHocTH atoMHbix mace C, H, N, O n S,
3HAYeHMs KOTOPbIX NpMBedeHbl B A.2.

u(M;) = J[aj,— -u(AC)]Z +[bj -u(AH)]Z + [Cj -u(AN)]z - [dj -u(AO)]2 + [ej,- -u(AS)]z ; (27)
MpumevaHue — [Onsg 00HOaAMOMHbIX KOMIOHEHMOE [eenud [ = 49, HeoH j = 50, apeoH j = 51 u u(A/{,-) = u(Aj)]
3MeMeHmMb! KOPPENAUUOHHOU Mampuubl HaX008M CO21aCHO YCroguUsM:
r(M,-,Mj) =0 (ecnni#j);
r(M,-,MJ,») =1 (ecnni=j).

11.4 PacwupeHHasn HeonpegeneHHoCTb

PacwunpeHHyto HeonpeaeneHHocTs U(Y) BeluMcrieHHoro nokasartens Y, onpegensioT nyTem YMHOXEeHNS
CyMMapHOW CTaHO4apTHOW HeonpeAeneHHOCTU U(Y) Ha COOTBETCTBYIOLW M KO PMUMEHT oxBaTa k (3Ha4yeHve
KOTOpOro JOMMKHO ObITk Yka3aHo) no dopmyrne

Uu(Y) = k- u(Y). (28)

MpumedvaHne — KoadppmumeHT oxeata k = 2 obbiMHO obecnevvBaeT JOBEpPUTENbHBIA YPOBEHb NPUMEPHO
paBHbIA 95 %.

11.5 O6paboTka pe3ynLTaToB

11.5.1 O6LwMe nonoxeHUs

Mpwn Hanuuum gocTaTodHoro obbema AaHHbIX HACTOSITENLHO PEKOMEHAYETCSA BKMYaTb OLEHKY Heo-
npefeneHHoCTU Kak chyHAaMeHTanbHyH YacTb NMOMHOMo U NPaBUNbHOMO BbIpaXeHWs peaynbTaTta. Pesynstatsl
[OMKHBLI BbITE MPeACTaBNeHbl COrMacHO O4HOM U3 CredyLWUX CXeM, MPUBEOEeHHbIX 30ech B Nopsake ux npea-
MOYTEHUS.

13
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11.5.2 AHaNMTU4YECKUA MeTo

[ns oueHKkn HeonpedeneHHOCTH, BbINMONIHEHHOW aHanMTUYeCKuM MeTOAoM, T. . no chopMynam npuno-
*eHus B, pacluMpeHHy HeonpeaeneHHOCTL OKPYIMSAKT 00 ABYX 3Ha4YallMx umudp, Ucnonbays obbIvHLIE Npa-
BUINa OKpyrneHus. YucneHHoe aHadeHne Y HeobXooMMO OKpYrMuTh 40 TOro Xe AeCATUYHOTO 3HaKa, KOTOpbIM
3aKaH4YMBaETCH OKpPYrmeHHOe 3HauyeHWe pacluMpeHHoW HeonpedeneHHocTu U(Y).

3Ha4YeHue BbIMUCNEHHOW BENWYUHBI NpeacTaensoT B Buge Y + U(Y) (Bknoyas eguHnLbl M3amepeHus).

Takas cxema npencTaBnsieT Npoueaypy onpeseneHus, NonHocTelo cornacyowytoca ¢ FTOCT 34100.3.

PekomeHayeTca B OTYET O pesynbrare BKMN4YaTb CBEAEHMSA O TOM, M3BECTHbI NN 3NeMeHTbl UCMOoNb3y-
eMON MaTpuLbl KO3 ULMEHTOB KOppenauum r(x; xj) npu oUeHKe HeonpeaeneHHOCTU 3Ha4YeHMA MONSIPHOWM
Oonu (HopManusauuun) unu NnpeanonaraeTcs, YTo OHU ABMSAKTCA 3NeMeHTaMu eqUHWUYHOW MaTpULLbl.

11.5.3 YHuBepcanbHbIN MeToq

Ecnu oueHka HeonpeaeneHHOCTU BbIMOMHAETCH C MOMOLLBK YHUBEPCANbHOrO METoAa, pPacLUMPEHHYH
HEeOoNpeaeneHHOCTL OKPY AT 40 ABYX 3HAYaLLMX Lndp, ncnonb3ysi obbiyHbIE NpaBuna okpyrneHus. YucneH-
HOe 3HadeHune Y HeobxooMmOo OKPYrMWTL 40 TOTO e 4eCATUHHOIO 3HaKa, KOTOPbIM 3aKaH4YMBaETCs OKPYrneH-
Hoe 3Ha4yeHue pacluupeHHol HeonpeneneHHocTy U(Y).

Monb3oBaTenb HeceT OTBETCTBEHHOCTL 3a pelueHue, TpebyeT Nu 3agjada npencTaBreHus 3Ha4YeHus
U(Y) ona kaxgoro pesynstata. Bo MHormvx cnydasax goctatodHblM ObiBaeT npencraeneHue 3HadveHus U(Y)
4ns 0600LeHHOro MHOXecTBa NoAobHbIX pesynsTaToB.

11.5.4 MeToa gnsa ocobbixX cry4yaes

OcTalwTcs cuTyauumn, B KOTOPbIX, HANpPUMep, BBUAY HELOCTaTOMHOCTHM aHanMTUYeCKUX AaHHbIX NO He-
onpeneneHHOCTU N HeagekBaTHOCTU BbIYMCIIMTENbHBIX MOdenen HEBO3MOXHO Haanexawmm obpasom npo-
BECTU OLEHKM HeomnpeaeneHHOCTW nokasartenein, cornacyrowumeca ¢ FOCT 34100.3.

B Takmx cny4yasx v npu OTCYTCTBMU KaKMX-NMHOo [OKA3aTeNbCTB HEAOCTATOYHOM TOYHOCTM BXOOHbIX aHa-
NUTUYECKUX OaHHbIX M5 3TOW LEny nonb3oBaTenb AaHHOro cTaHoapTa OOIDKeH NnpefcTaBnATh pesynbraTh
ONS KayKOoro BbIYMCNEHHOTO NoKasaTens KadecTsa, OKpyrneHHble criegyrowmm obpasom:

MOMApHasa TennoTta cropaHusa 0o 0,01 kx - monb™";
MaccoBasl TennoTta cropaHus no 0,01 MOx - Kﬁ1;
obbemMHas TennoTa cropaHus no 0,01 MOx - M‘?’;
MMOTHOCTb no 0,0001 kr - M‘3;
yucno Bobbe £o 0,01 MOx - M3,

Ana Kaxgoro nokasartens nonb3oBaTellb HeCeT OTBETCTBEHHOCTDL 3@ OUEHKY, HaCKOITbKO 0boCcHOBaHO co-
06LLI,EHVIE MMEHHO Takoro 4YmMcna 3HakoB rnocrie 3ansaTou 1, ecnu obocHoBaHuMA HEeT, crnegyeTt COOTBETCTBEHHO
YMEHbLNTb coobwaemoe 4YMcno 3HakoB. HMcno coobuaemMblX 3HAKOB HEe OOMMKHO yBeInn4mBaTbCA.

11.6 MpumMeHeHUe HeonpeOeneHHOCTH

B 11.5 6binu NpefcTaBneHbl MeTOAbI, C MOMOLLEI0 KOTOPbIX MOXHO BEIYMCMMTL 3HAYEHWE PacLUMpPeHHON
HeonpeneneHHOCTH, KOTOpoe ByOeT CBA3aHO C COOTBETCTBYHOLUMM BbIYWMCIIEHHBIM 3Ha4YeHMEM (PU3NYECKOTO
rokazatensi. Tako pesynsTat aHanuTU4eckoro MeToaa MOXeT MOMHOCTLI0 YA0BMNETBOPUTE TpeboBaHNA Norb-
aoBarens.

OpfHako NonesHocTb Y MPUMEHWMOCTL OLEHKKM HEeoMnpeneneHHoCcT YacTo MOryT 3aBUCEThb OT Lenu Bhbi-
MOMHEHWS BbIYACNEHUA. B 3TOM OTHOLUEHWI MOXHO BbIAENWTL paf OTAeNbHbIX cnydaes. K HUM oTHocATCS, HO
WMMW HE OTPaHUYMBAIOTCSA, CMEAYIOLLME CUTYaLMMK:

a) COOTBETCTBME HA3HAYEHWIO: eClv TpeByeTCs NPOAEMOHCTPUPOBATh, YTO YacTb aHanMTUYeckoro 0bo-
pyOoBaHWs COOTBETCTBYET CBOEW crielnduKaLmMM No HeonpeneneHHoCTU (MoKasaTens) Ans pasnuyHbIX Te-
CTOBLIX ra30B C M3BECTHOW HEONPEOENeHHOCTLI0 (CoCTaBa), TO COOTBETCTRYIOLLEH BENUYMHON AN NpOBepKH
aTOro ABMAETCA CyMMapHas HeonpeaereHHOCTb, BEIYUCNEHHaa B COOTBETCTBMM C 3TUM MYHKTOM, T.€. BKMHO-
YaloLas Kak 3aBUCHLLYI0 OT COCTaBa, Tak Y He 3aBUCSLLYH0 OT COCTABa COCTABNSAWMNE HEONPEAENeHHOCTH;

b) aHanuTU4eckaa COBMECTMMOCTb: ecnu TpebyeTca NpogeMOHCTPUPOBaTE COOTBETCTBME (B Npefenax
HeonpeneneHHOCTH) Mexay pesynsTataMmu AByx (unu Gonee) HABOPOB MAEHTUYHOTO (UMK @aHANMOTMYHOrO) aHa-
nuTu4Yeckoro oGopyaoBaHUs AN OQHWX W TEX e TECTOBLIX ra3oB, TO CHayasna HeobXxoauMMO UCKMIYUTE T CO-
CTaBMNsoLMEe HEONPeaeneHHOCTH, KOTopLIe SBNAITCS OBLLMMIK ANA Kaxaoro Habopa o6opyaoBaHus, To ecTe
HEONPEeAEeneHHOCTH, He 3aBUCSLLME OT CocTaBa. 3T0 MOXET ObiTb JOCTUIHYTO NyTEM NPUPABHUBAHUA KaXa0M
W3 Takux HeonpefeneHHOCTeN HYMo B COOTBETCTBYIOWMX (DOPMYnax HeonpeaeneHHoCTH, TakuMm obpasom,
€AMHCTBEHHOE pasnuuue Mexay pesyrnsratamu OyaeT obyCcroBneHo HeoNpeaeneHHOCTAMM, 3aBUCSLLMMU OT
cocrtaea;
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C) BHELUHAA COBMECTUMOCTL: ecnn TpebyeTcsi MpoBepuTk COOTBETCTBME MEXAY pesynsratamu, JOCTUr-
HyTeIMM Habopom aHanuTU4eckoro obopydoBaHWs, W pe3ynbraTtamu, NOMyYEHHLIMKU MPAMBIM U3MEpPeHUeMm
CBOWCTRB TeX e TeCTOBbIX ra3oB, TO COOTBETCTBYHLLEN Mepoil HeonpedeneHHOCTH ANd aHanuTuyeckoro obo-
PYACBaHWA ABMSETCA CyMMapHas HeonpeaeneHHoCTh, TO eCTh CHOBA BKMOYaloWas Kak 3aBucsLUne, Tak U He
3aBuWcCALME OT COCTaBa COCTaBNAKL e HEONPEAENeHHOCTH;

d) noBTopsiemMocTb: ecnu TpeboBaHue COCTOUT B TOM, YTOBbl NPOBEPUTL XapaKkTepUCTUKY OAHOro ane-
MEHTa aHanMTMYecKoro obopynoBaHWs B YCMOBMSAX MOBTOPSIEMOCTW B cooTeBetcTBuM ¢ FOCT 347100.3, 10
nosTopsiemMocTb Nboro pesynsrata (nokasatens) MoxeT ObiTb OLeHeHa HenocpeacTBEHHO M3 Habopa Bbl-
YMCINEHHBIX 3HAYeHW MokazaTeneil. B kayecTBe ansTepHaTVBbI Takke MOXHO OLEHWTb HecnpedeneHHOCTb
(nokasatena) nyTeMm onpedeneHus NOBTOPSEMOCTW ANS KaXOOro coctaBa M 3aTeM MCMonb3oBaTb 3TW 3Ha-
YeHWs B Ka4ecTBe MCXOOHbIX AaHHbBIX ONA COOTBETCTBYOLEN popMynbl HeonpedeneHHocTy. B atom cnydvae
Takke HeobXxoOWMO MPUPABHATL HYMK COCTaBMAKLWMWE HEONPeAEeneHHOCTU NoKasaTens, He 3aBucaAlue oT
cocTaBa, TaK Kak OHW ABNATCA o06LWKMMK AN Bcex HABopPoB AaHHbIX.

12 Tabnuubl AaHHbIX

Tabnwu ua 1— MOJ'IFlpHaFl Macca 1 MHOEKCbl H1iCcna atoMoB 414 KOMMNOHEHTOB NPMPOOHOro rasa

ATOMHBIW UHOEKC
J KomnoHeHT MonspHasa macca, Mj.. Kr - KMonb™ "

g bJ & dj i
1 MetaH 16,042 46 1 4 0 0 0
2 OTaH 30,069 04 2 6 0 0 0
3 MponaH 44,095 62 3 8 0 0 0
4 H-ByTaH 58,122 20 4 10 0 0 0
5 2-MeTtunnponaH 58,122 20 4 10 0 0 0
6 H-lMNeHTaH 72,148 78 5 12 0 0 0
. 2-MeTtun6yTaH 72,148 78 5 12 0 0 0
8 2,2-dnmetnnnponaH 72,148 78 5 12 0 0 0
9 H-lekcaH 86,175 36 6 14 0 0 0
10 2-MeTtunneHTaH 86,175 36 6 14 0 0 0
" 3-MeTtunneHTtaH 86,175 36 6 14 0 0 0
12 2,2-AnmetunbyTtaH 86,175 36 6 14 0 0 0
13 2,3-OnmetundyTaH 86,175 36 6 14 0 0 0
14 H-lenTaH 100,201 94 7 16 0 0 0
15 H-OKTaH 114,228 52 8 18 0 0 0
16 H-HoHaH 128,255 10 9 20 0 0 0
17 H-[ekaH 142,281 68 10 22 0 0 0
56 H-YHOexkaH 156,308 26 11 24 0 0 0
57 H-[lopekaH 170,334 84 12 26 0 0 0
58 H-TpuaekaH 184,361 42 13 28 0 0 0
59 H-TeTpagekaH 198,388 00 14 30 0 0 0
60 H-lNeHTagekaH 212,414 58 15 32 0 0 0
18 JTeH 28,053 16 2 4 0 0 0
19 [MponeH 42,079 74 3 6 0 0 0
20 1-ByTteH 56,106 32 4 8 0 0 0
21 yuc-2-byteH 56,106 32 4 8 0 0 0
22 mpaHc-2-byTeH 56,106 32 4 8 0 0 0
23 2-MeTtunnponeH 56,106 32 4 8 0 0 0
24 1-MeHTeH 70,132 90 5 10 0 0 0
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OkoH4YaHue mabnuuysi 1

ATOMHbIA MHOEKC
J KomnoHeHT MonsapHas macca, M}-‘ Kr - kMornp ™!
a; bf g d} g
25 MponagueH 40,063 86 3 4 0 0 0
26 1,2-bytagneH 54,090 44 4 6 0 0 0
27 1,3-bytagneH 54,090 44 4 6 0 0 0
28 OTUH 26,037 28 2 2 0 0 0
29 LinknoneHtaH 70,132 90 5 10 0 0 0
30 MeTtunuuknoneHTaH 84,159 48 6 12 0 0 0
31 STUNUUKNONeHTaH 98,186 06 7 14 0 0 0
32 LinknorekcaH 84,159 48 6 12 0 0 0
33 MeTunumknorekcaH 98,186 06 7 14 0 0 0
34 ITURNUMKIorekcaH 112,212 64 8 16 0 0 0
35 Bexaon 78,111 84 6 6 0 0 0
36 Tonyon 92,138 42 7 8 0 0 0
37 STvnbeH3on 106,165 00 8 10 0 0 0
38 o-Kcunon 106,165 00 8 10 0 0 0
39 MeTtaHon 32,041 86 1 4 0 1 0
40 MeTaHaTuon 48,107 46 1 4 0 0 1
41 Bogopog 2,015 88 0 2 0 0 0
42 Bopa 18,015 28 0 2 0 1 0
43 Ceposogopon 34,080 88 0 2 0 0 1
44 AmMmMUnak 17,030 52 0 3 1 0 0
45 LinanmcTteii BOgopog 27,025 34 1 1 1 0 0
46 MoHokeug yrnepoaa 28,0101 1 0 0 1 0
ar KapboHuncynoschug 60,0751 1 0 0 1 1
48 Cepoyrnepog 76,1407 1 0 0 0 2
49 lenun 4,002 602 0 0 0 0 0
50 HeoH 201797 0 0 0 0 0
51 AproH 39,948 0 0 0 0 0
52 AszoT 28,0134 0 0 2 0 0
53 Kucnopog 31,998 8 0 0 0 2 0
54 Owokcna yrnepoga 44,009 5 1 0 0 2 0
]3] [wnokcna cepbl 64,063 8 0 0 0 2 1
Bozayx 28,965 46 — — —_ —_ —
MpumeyaHune — 3Ha4YeHUss MOMNSIPHOW MACChl, MPUBEAEHHBIE BbILLE, MOMYyYeHbl B3BELLEHHBIM CYMMUPOBaHUEM
aTOMHbIX Macc (AaTOMHbIX BECOB) BXOAALLUX B MOMNEKYIy 3NeMeHTOB, B COOTBETCTBUKM ¢ Tabnuuen A.2 npunoxeHusa A.
Bce gecATUYHbIE 3HAKW OCTaBMEHbI B 3TON Tabnuvue, T. €. OKpYrMeHne 40 ONpederneHHoro Yucna 3HaKkoB Mocre 3andaTomn
HEe NMPUMEHANOCH (3a WCKMIOYEHWEM BO3dyxa). 3Ha4YeHWs CTaHO4AapPTHOW HeonpeneneHHOCTU AN MOMAPHbIX Macc B
AaHHy Tabnuuy He BKTKoYeHbl. [Mpy HeoBXoa4MMOCTM MX BEIYMCNALOT no dopmyne (27).

Tabnuua 2 — KoadpdUUMEHTBI CYMMUPOBaHWUA ANA KOMMNOHEHTOB MPUPOLHOTO ra3a NpW pasnMuYHbIX CTaHAAPTHBIX
TEMNepaTypax U3aMepeHui

KoadhdpmumeHTsl cyMMMpoBaHus §; NP PANMHHLIX CTAHAAPTHbIX
j KoNrGEGHT TeMnepaTypax uamepeHuii u(s)
0°C 15°C 15,55 °C 20°C
MeTaH 0,048 86 0,044 52 0,044 37 0,043 17 0,000 5
2 OT1aH 0,0997 0,091 9 0,091 6 0,089 5 0,001 1
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KoadhcbuumeHTsl CyMMUpOBaHUS $;MPY PA3NU4HbIX CTAHAAPTHBIX
i ML Temneparypax uamepeHui u(s)
0°C 15°C 15,55 °C 20°C
3 MponaH 0,146 5 0,134 4 0,134 0 0,130 8 0,001 6
4 H-ByTaH 0,202 2 0,184 0 0,183 4 0,178 5 0,003 9
5 2-MetunnponaH 0,188 5 0,172 2 01717 0,167 3 0,003 1
6 H-lMeHTaH 0,258 6 0,236 1 0,2354 0,229.5 0,0107
7 2-MeTtunbytaH 0,245 8 0,225 1 0,224 4 0,218 9 0,008 8
8 2,2-Numetvnnponax 0,224 5 0,204 0 0,203 3 0,197 9 0,006 0
9 H-TekcaH 0,331 9 0,300 1 0,299 0 0,290 7 0,027 1
10 | 2-MeTunneHTaH 0,311 4 0,282 6 0,2816 0,274 0 0,022 1
11 3-MeTtunneHTaH 0,2997 0,276 2 0,275 4 0,2690 0,023 4
12 | 2,2-OnmetunbyTaH 0,253 0 0,2350 0,234 4 0,229 5 0,017 3
13 | 2,3-OnmetmunbyTaH 0,283 6 0,263 2 0,262 5 0,256 9 0,020 7
14 | n-lentax 0,407 6 0,366 8 0,365 4 0,354 7 0,100 1
15 | H-OkTaH 0,484 5 0,434 6 0,4329 0,419 8 0,100 2
16 | H-HoHaH 0,5617 0,503 0 0,501 0 0,485 6 0,100 6
17 | n-OekaH 0,671 3 0,599 1 0,596 7 0,577 8 0,100 6
56 | H-YHOekaH 0,722 8 0,640 2 0,637 4 0,6159 0,100 6
57 | H-OopexkaH 0,856 7 0,761 5 0,758 3 0,7335 0,100 6
58 | H-TpugekaH 0,912 9 0,806 1 0,802 6 0,774 8 0,100 6
59 | H-TeTpagekaH 1,013 5 0,894 0 0,890 0 0,858 9 0,100 6
60 | H-TeHTagexkaH 1,117 6 0,984 9 0,980 4 0,9459 0,100 6
18 | OtenH 0,086 8 0,079 9 0,0797 0,077 8 0,001 0
19 | MponeH 0,138 1 0,126 7 0,126 3 0,123 2 0,001 6
20 | 1-byteH 0,196 4 01776 0,177 0 0,172 1 0,004 1
21 | yuc-2-byteH 0,207 5 0,187 0 0,186 3 0,181 0 0,004 5
22 | mpaHc-2-byTteH 0,207 2 0,186 8 0,186 2 0,180 9 0,004 3
23 | 2-MetunnponeH 0,196 6 01777 0,177 0 0,172 1 0,003 7
24 | 1-NeHTeH 0,262 2 0,2297 0,2287 0,220 8 0,010 2
25 | NponagweH 0,141 7 0,1313 0,1310 0,128 2 0,002 5
26 | 1,2-bytagueH 0,206 3 0,186 2 0,1855 0,180 3 0,011 0
27 | 1,3-byTtagueH 0,199 3 0,173 9 0,173 1 0,167 3 0,003 8
28 | 3TnH 0,093 6 0,083 6 0,083 3 0,080 8 0,002 4
29 | UnknoneHTaH 0,2409 0,222 1 0,2215 0,216 4 0,0137
30 MeTunumknoneHTaH 0,2817 0,261 2 0,260 5 0,254 8 0,026 2
31 | 3tunumknoneHTaH 04227 0,368 4 0,366 6 0,353 1 0,100 6
32 | UwuknorekcaH 0,293 9 0,268 6 0,267 7 0,261 0 0,032 5
33 MeTtunuuknorekcaH 0,366 7 0,331 7 0,330 5 0,321 3 0,066 8
34 | 3TMnuuMKnorekcaH 0,627 5 0,454 7 0,452 4 0,434 5 0,100 6
35 | beHson 0,275 2 0,2527 0,252 0 0,246 0 0,027 4
36 | Tonyon 0,372 6 0,3359 0,334 7 0,325 1 0,100 2
37 | Otunbenson 0,4129 0,379 7 0,378 5 0,369 4 0,100 2
38 | o-Keunon 0,485 2 0,441 1 0,439 6 0,427 7 0,100 4
39 | MeTtaHon 0,580 6 0,446 4 0,442 3 04117 0,023 3
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OkoHYaHue mabnuuekl 2

KoadhcpmuneHTsl cymmmpoBaHus §;MpU PA3NMYHLIX CTAHAAPTHbIX
j KBiiEsEBINT TemnepaTypax namepeHun u(sj)
0°C 1576 15,55 *C 20°C
40 | MetaHTuon 0,190 9 0,1700 0,169 3 0,164 0 0,011 7
41 | Bogopog -0,01 -0,01 -0,01 -0,01 0,0250
42 | Boga 0,309 3 0,256 2 0,254 6 0,241 9 0,0150
43 | Cepoogopon 0,100 6 0,0923 0,0920 0,089 8 0,002 3
44 | AMMuak 0,123 0 0,100 0,109 6 0,106 2 0,002 1
45 LnanucTein Bogopon 03175 0,276 5 0,275 1 0,264 4 0,007 6
46 Monokcug yrnepoga 0,0258 0,021 7 0,021 5 0,020 3 0,0010
47 KapboHuncynsdua 0,121 1 0,111 4 0,110 0,108 4 0,005 4
48 | Cepoyrnepog 0,218 2 0,195 8 0,195 1 0,189 4 0,009 8
49 | lenun -0,01 -0,01 -0,01 -0,01 0,0250
50 | HeoH -0,01 -0,01 -0,01 -0,01 0,0250
51 | AproH 0,030 7 0,027 3 0,027 2 0,026 2 0,001 0
52 | Asot 0,021 4 0,017 0 0,016 9 0,0156 0,0010
53 | Kucnopog 0,031 1 0,027 6 0,027 5 0,026 5 0,001 0
54 | Onokcwa yrnepona 0,082 1 0,075 2 0,074 9 0,0730 0,002 0
55 | Ounokcua cepobl 0,157 9 0,140 6 0,140 0 0,1356 0,003 5

MpumeyvaHune — 3HaveHus s;u U(s;), NPUBEAEHHLIE BbILLE, OTHOCATCS K AaBneHuto pg, pasHomy 101,325 klla.

Tabnwu ua 3 — Bebicwas MOMApHaa TennoTa cropaHua nAa KOMNOHEHTOB NPMPOAOHOro ra3a npyv pasnunyHblX CTaHOapT-
HbIX TEMNEpPaTypax cropaHnd aAnda ngearbHOro rasa

Bbiclwias Tennota cropaHus [(Hc}‘z;]j (ty), kX - mons—1,
j T nearnbsHOro rasa npu pasnuyHbIX CTaH4apTHeIX TeMneparypax u(He)
0°C 15 °C 15,55 °C 20°C 25°C
1 MetaH 892,92 891,51 891,46 891,05 890,58 0,19
2 3T1aH 1 564,35 1562,14 1 562,06 156142 1 560,69 0,51
3 MponaH 222403 222110 2 220,99 222013 221917 0,51
4 H-ByTaH 2 883,35 2 879,76 2 879,63 2878,58 2 877,40 0,72
<] 2-MeTtunnponaH 2 874,21 2 870,58 2 870,45 2 869,39 2 868,20 0,72
6 H-TNeHTaH 3 542,91 3 538,60 3 538,45 3 537,19 3 535,77 0,23
iF 2-MeTtunbyTaH 3 536,01 3 531,68 3 531,52 3 530,25 3 528,83 0,23
8 2,2-IumeTunnponaH 3 521,75 3 517,44 3 517,28 3 516,02 3 514,61 0,25
9 H-ekcaH 4 203,24 4 198,24 4 198,06 4 196,60 4 194 95 0,32
10 | 2-MetunneHTtaH 4 195,64 4 190,62 4 190,44 4 188,97 4187,32 0.53
11 3-MeTunneHTaH 4 198,27 4 193,22 4 193,04 4 191,56 4 189,90 0,53
12 2,2-AumeTtunbyTaH 4 185,86 4 180,83 4 180,65 417917 4 177,52 0,48
13 2,3-OvmeTunbyTaH 4193,68 4 188,61 4 188,43 4186,94 4 185,28 0,46
14 H-TenTaH 4 862,88 4 857,18 4 856,98 4 855,31 4 853,43 0,67
15 H-OKTaH 5 522,41 5516,01 5515,78 5513,90 5511,80 0,76
16 H-HoHaH 6 182,92 6 175,82 6 175,56 6 173,48 6171,15 0,81
17 H-OekaH 6 842,69 6 834,90 6 834,62 6 832,33 6 829,77 0,87
56 | H-YHOekaH 7 502,22 7 493,73 749342 7 490,93 7 488,14 1,54
57 H -JopexaH 8 162,43 8 153,24 8 152,91 8 150,21 8 147,19 1,13
58 H -TpuaekaH 8 821,88 8 811,99 8 811,63 8 808,73 8 805,48 1,21
18
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rOCT 31369—2021

Bbicwas Tennora cropaHuns [(Hc)‘zg]j (1), kO - mone~",
j Kokaricinai WaeanbHOro rasa npw pasnuyHblx cTaHOapTHbLIX TeMnepaTypax u(He)
0°C 15 °C 15,55 °C 20°C 25°C

59 | H-TeTpapekaH 9 481,71 947112 9470,73 9 467,63 9 464,15 1,32
60 | H-neHTagekaH 10 141,65 10 130,23 10 129,82 10 126,52 10 122,82 1,44
18 | BTeH 1413,55 1412,12 1412,07 1411,65 1411,18 0,21
19 MponeH 2 061,57 2 059,43 2 059,35 2 058,73 2 058,02 0,34
20 1-ByTteH 2721,57 2718,71 2718,60 2717,76 2716,82 0,39
21 yuc-2-byteH 2714,88 2711,94 2711,83 2710,97 2 710,00 0,50
22 | mpaHc-2-byteH 2711,09 2 708,26 2708,16 2 707,33 2706,40 0,47
23 | 2-MeTtunnponeH 2 707,88 2702,06 2701,96 2701,13 2 700,20 0,42
24 1-MeHTeH 3381,32 3377,76 3377,63 3 376,59 337542 0,73
25 MponagueH 1945,26 1943,97 1943,92 1943,54 1943,11 0,60
26 1,2-bytagneH 259715 259512 2 595,05 2 594 46 2 593,79 0,40
27 1,3-byTagueH 254414 25421 2 542,03 2 541,44 2 540,77 0,41
28 | 3TmH 1301,86 1 301,37 1301,35 1301,21 1 301,05 0,32
29 LinknoneHTaH 3 326,14 332219 332205 3 320,89 3 319,59 0,36
30 MeTunumknoneHTaH 3 977,05 3972,46 3972,29 3970,95 3 969,44 0,56
31 OTUALMKNONEHTaH 4 637,20 4 631,93 4 631,74 4 630,20 4 628,47 0,71
32 LinknorekcaH 3 960,68 3 956,02 3 955,85 3 954,49 3 952,96 0,32
33 MeTunuuknorekcaH 4 609,33 4 604,08 4 603,89 4 602,36 4 600,64 0,71
34 | 3TMnumknorekcaH 5272,76 5 266,90 5 266,69 5 264,97 5 263,05 0,95
35 BeHaon 330512 3 302,90 3 302,81 3302,16 3 301,43 0,27
36 | Tonyon 395277 3 949,83 3949,72 3 948,86 3 947,89 0,51
37 | 3tunBenszon 4 613,16 4 609,54 4 609,40 4 608,34 4 607,15 0,66
38 | o-Kcunon 4 602,18 4 598,64 4 598,52 4 597,48 4 596,31 0,76
39 MeTtaHon 766,60 765,09 765,03 764,59 764,09 0,13
40 MeTaHThon 1241,64 1240,28 1240,23 1239,84 1 239,39 0,32
41 Boaopon 286,64 286,15 286,13 285,99 285,83 0,02
42 Boga (cM. npumevaHue 2) 45,064 44,431 44 408 44 222 44,013 0,004
43 CepoBogopog 562,93 562,38 562,36 562,19 562,01 0,23
44 | Ammuak 384,57 383,51 383,47 383,16 382,81 0,18
45 LinaHucTelin BogopoL 671,92 671,67 671,66 671,58 671,50 1,26
46 MoHokcwg yrnepoaa 282,80 282,91 282,91 282,95 282,98 0,06
47 Kapbonuncynecna 548,01 548,14 548,15 548,19 548,23 0,24
48 Cepoyrnepog 1 104,05 1 104,32 1104,33 1 104,40 1104,49 0,43

MpumeyaHuns

1 Bce 3HayeHus [(Hc)°G]f- (t;) ona t; = 25 °C B3aTel U3 [7], 32 UcKNoYeHWeM MeTaHa (f = 1), Boabl (CM. NpumMeda-
Hue 2) u H-ankaHos Cqq — Cy5. 3HadeHunn ana t; = 20 °C, 15,55 °C, 15 °C 1 0 °C nonydeHbl nyTem nepecyeta u3
COOTBETCTBYHOLUMX 3Ha4eHun npu 25 °C.

2 He paBHasa Hyno TennoTa cropaHus Bogbl (f = 42) BbiBegeHa hopmanbHO W3 onpegeneHys BbiCLen TenmnoThbl cro-
paHWs Npy YCNOBKMKM KOHOEHCALMM [0 KWUOKOro COCTOAHUA BCEr0 BOAAHOIO napa B NpoayKTax ropeHus. Takum obpasom,
noBoi NpUCYTCTBYHOLLMIA BOASHOW Nap B ra3e BHOCWT CBOW BKNaA CKPbITOW TEMMOThI UCNApPEHMSA B BLICLLYID TEMNOTY
CropaHua cMecu. 3Ha4YeHUst CTaHAAPTHOW 3HTanNBNUKU UCNapeHns Boabl NpyveeaeHsl B Tabnuue A.5 npunoxexusa A.
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MpunoxeHune A
(o6azaTtenbHoe)

3Ha4yeHUA BCNoOMoraTenbHbIX KOHCTAHT

A.1 MazoBas nocTosiHHasA

3HaveHve 1 cTaHgapTHas HeonpeaeneHHOCTs MOMNAPHOW ra3oBo NOCTOSHHOW R B COOTBETCTBUMM C AENCTBYIOLWEN
pekoMeHgaumeli [2] npuBeneHsl B Tabnvue A.1.

Tabnuua A.1— YHuBepcanbHasi razoBasi NOCTOSHHAsA

YHuBepcansHas rasosas nocrosHHas R, Ox - mons™ ! - K1 |

CranpaptHas HeonpegeneHHocTb U(R) O - monb~ ! - K1

8,314 462 1

0,000 007 5

A.2 ATOMHbIe Macchl 3NIeMEHTOB

3HaueH1e aTOMHOM Macehl B KT - KMOMb™ ! Ka&Xaoro U3 aneMeHToR: yrnepos, BOAOpPOH, a30T, KUCNopoa 1 cepa Heobxo-
AUMO N8 BblMUCIIEHUIA No chopMyne (26). OTK 3Ha4eHWs B COOTBETCTBUK C pekoMmeHdauueit [3] npueeneHsl B Tabnuue A.2.

Tatbnuua A.2 — ATOMHbIE Maccbhl 3NEMEHTOB

SnemeHt AtomHas macca A, Kr - kmons™! OTRbARRTHED HeonpenequHocrb uA),
: Kr - KMOnNb~
yrnepog C 12,0107 0,000 4
Bogopoa H 1,007 94 0,000 035
a3oT N 14,006 7 0,000 1
kncropog O 15,999 4 0,000 15
cepa S 32,065 0,002 5
renvi He 4,002 602 0,000 001
HeoH Ne 20,1797 0,000 3
aproH Ar 39,948 0,000 5

A.3 CBowcTBa cyxoro Bo3gyxa

3Ha4yeHne MONAPHOIM MacChl CyXOro Bo3ayxa hMKCMPOBaHHOIMO CTaHAapTHOMO COCTaBa, OKPYIMeHHOe A0 NATOro 3Ha-
Ka nocne 3andatoun, npueegeHo B Tabnuue A.3 [4].

Tabnuua A.3 — MonspHasa macca cyxoro Bo3ayxa

MonsipHas macca M., kr - kmons ™!

CranpgaptHasa HeonpedeneHHocTs U(M,; ), Kr - kmons "

28,965 46

0,000 17

YkasaHHad CTaHOapTHaA HeonpedeneHHOCTh BbiBeeHa UCKIMOYUTENBHO M3 U3BECTHBIX HEOI'Ipe,D,eJ'!GHHOCTeI?i 3Ha-
YEHWA MONAPHOW MaccChkl COCTaBMAKLWMX KOMNOHEHTOB CYXOro Bo3ayxa. [onyck Ha HeonpegeneHHoCTb Mo COcTaBy He

cernaH, T. e. COCTaB BO34yxa B3AT ANA HACTOALEro ctTaHgapTa Kak TOYHbIA.

3HaveHun koaduLMeHTa CRMMAEMOCTM CYXOro BO3AyXa CTaHOapTHOrO COCTaBa NpW pas3nuyHbIX CTaHAapTHbLIX yC-
NoBWAX U3MEPEHUN NpuBeaeHsbl B Tabnvue A.4.

Tabnuua A.4— Koadh@ruMeHT CHUMAEMOCTI CyXOro Bo3ayxa nNpy pasnuyHbiX CTaHOapPTHBIX YCINOBUAX

CraHpgapTHble ycnosus

KoachdpuumeHT cxumaemoctun Z,;,

CraHgapTHas HeonpegeneHHocTb u(Z,;)

0°C, 101,325 kl'a 0,999 419 0,000 015
15°C,101,325 kla 0,999 595 0,000 015
15,55 °C, 101,325 «lMa 0,999 601 0,000 015
20 °C, 101,325 klla 0,999 645 0,000 015

Kaxxgoe n3 aTvx 3Ha4eHUi BblYMCNEHO B COOTBETCTBUM C [5] 1 [6]. [Ang Tpex cambix BbICOKWX TEMMNEPaTyp 3Ha4eHusa
cornacoBaHbl C HegaBHMMK AaHHbIMK No cocTary CIPM-2007 [4], pacxoxaoeHue He npeBblllaeT 2—3 egUHALL Ha MANTAOH,
HO 3TOT cocTae HegocToBepeH npu 0 °C. 3HavyeHuna CTaHO4apTHOW HeonpeaeneHHOCTN B3AThl HENOCPEACTBEHHO M3 [4].
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A.4 CtaHgapTHaA aHTanbLNUA UCNapeHWUa Boabl

3Ha4eHua cTaHaapTHOW MONSAPHON 3HTANLMAUM UCNAPEHUA BoAkl TPeBYTCH ANs KaXaoro 13 NaTi 06eI4HO MCnonb-
3yeMbIX CTaHAAPTHLIX YCNOBWIA CropaHns, YTobel 06nerynTe BblYMCNEHWS pa3HOCTU MEXKAY BbICLLEN M HASLLEN (MOMNSPHORN)
TENNoTOW CropaHvs naeansHOoro ra3a Ans KaXgoro KOMMNoHeHTa. 3HavyeHuns, npMeedeHHble B Tabnuue A.5, Gbinu BeluMcTie-
Hbl C MCNOMb30BaHWEM CMPAaBOYHbLIX MaTepuanos [7] 1 [8].

Tabnwnua A5 — CraHgapTHana aHTanbnua UcnapeHns Boabl

Temnepartypa, °C SHTanbnusa ncnapenns L°, kI - monb~! CraHaapTHas HeonpeaeneHHocTs u(L®), kO - monb™!
0 45,064 0,004
15 44 431 0,004
15,55 (60 °F) 44,408 0,004
20 44,222 0,004
25 44,013 0,004
21
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MpunoxeHune B
(o6azaTtenbHoe)

CDopMynbl BblYUCNeHWUA HeonpeaeneHHoOCTU

B.1 O0wume nonoxeHus

GopMynbl, NPUBEAEHHBIE B AAHHOM MPUMNOXEHWW, OOMKHBI MCNOMNB30BATECA B BLIMUCMEHWUAX HEONPEOENEHHOCTH
Ans Tex nokasartenemn, KOTopble MOXHO BbIYUCANTE B COOTBETCTBUW C HACTOALUMM CTaHAapToM. [OCKONbKY XapakTepucTu-
KM W CBA3aHHbIE C HUMW HEOMPEeneneHHOCTM ANs MaearnbHOro rasa Bps4 N NoTpedyloTes B Ka4eCcTBe KOHEYHOTO pe3yrib-
Tata, B AaHHOM NPUNOXEHUW NpuBeaeHsl hopMynel ANs peansHoro rasa.

B Tom cnyyae, ecnv notpebyeTcsa HeonpedeneHHOCTs, CBA3AHHAS C NoKa3aTenemM uaeansHoro rasa, ee MoxHo no-
Ny4YnUThE, NOACTABUB B COOTBETCTBYIOLWYIO chopmyny s =0 U u(s) =

B.2 MonsapHaa macca

u? (M]:[iil\/ﬂ- -M; 'u(x,-)~u(xj)-r(x,-,xj)]+[§%x,-'xl,- »u(M,-)'u(MJ-)w(M,,MJ)]. (B.1)

i=1j=1
B.3 KoadpcpuumeHT cymmupoBaHus

N N N
u2(5)=[225 u(x;)-r(x;,x;)- sj-u(xj)]+zxi2-u2(si). (B.2)

i=1j=1 i=1

B.4 KoadppuumeHT cxumaemMocTu

u2(2)=4.32.[[223 u(x)-r(x.x;)- sj-u(xf)]+§‘x,-2-u2(s,)]. (B.3)

i=1j=1 i=1

B.5 Bbiclwasa monsipHasa Tennora cropaHus

u?(He)g) = ZZ[(HC ] u(x;) r(x;, x )‘[(Hc)z;]j-u(xj)+§x?-u2-[[(Hc)&]j} (B.4)

i=1j=1

B.6 Beicwasa maccoBas Tennora cropaHus

{u(Hm ] % [(Hc)G] . [(Hc)é]j
(Hm)

— | u(x;) - r(x;,x;)-

Zx u ([ HC)G] )+

M,
0 -u(xj)+

1[\42

==l (Hey M (He)g (He)2
(B.5)
N N
DY X -u(M,)-r(M;,M;)- x; - u(M))
i=1j=1
- B
B.7 Beicwana o6beMHan TennoTta cropaHus
2
o H
u(Hv)g N N [(HC)G],. 2.5, s [(HC)G]j B8 ;"f ([( C)G])
7 =35 + u(x;)-r(x;, %) + u(x;)+ = > +
(Hv)g ool (Hele z (He)g z (He)g
(B.6)
N
4.52.% x? -u(s)) 5
= (u(R))
z2 R
1/2
_ P2
rme S~((1Z)-—] . (8.7)
Po
22
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B.8 Hu3wana monapHaa TennoTa cropaHusa

N N[

u? ((Helw)= 3 3

i=1j=1

@

[(Ho)s] 50

rOCT 31369—2021

] ux;)- r(%,%;): ([(Hc) ]J—%-bj}u(xm

N 2
N 2 Xib; (B8)
2 .2 o j=1 2 (e
+j§x, u ([(HC)G]j)+ Eo—| v (L )
B.9 Hu3wana maccoBas TennoTta cropaHus
Hoy | -Lop -] _L
2w L% ] —5b [(Ho)e ]~ by
u(Hm)y : M, ;277w
=zz = ‘U(X )'r(x x}) =r— U(XJ,‘)+
(Hm)y i=1 j=1 (He )y M (He)y M
(B.9)
N N N N 2
> u?([(Heys ] | XX - ulMy)r(M M) xu(My) | Yy
4=t ==t 4 1= 2(,_:)
2 2 :
(He)y M 2-(He)y
B.10 Hu3wan o6beMHas Tennora cropaHus
flz i
He)z | ——-b He)s | ——-b;
u(Hvy ) _ LN ([( )3 ] 2.5 [[( k) f} 255
— =% U(X;)- (X, X, )- + u(x;)+
(Hv)n i=1 =1 (He)y 4 (He)n z
8 (B.10)
N N
ZX u ([(Hc)ﬁ;]) 4-s2.Y x?-u¥(s)) > | S x-b
g i=1 +(U(F?)J = 2(L0),
(He)z, z? R 2. (He)y
B.11 MNnotHocTb
2 NN
U(D)) ZE(M! 2'3:"3] M; 2:s;s
—| = — ~u(x,-)-r(x,—,xJ,)-u(xj)' —+ +
( D i=1j=1 M M Z
N (B.11)
4823 X7 -ui(s;) 2
Xj - u(M;)-r(M;,M;)-u(M;)- x; i1 u(R)
+ZZ + = +( )
i=1j=1 M2 22 R
B.12 OTHOCUMTEeNnLHasA NMNOTHOCTL
u(G) M; 2~s Xp-u(M;)-r(M; M )-u(M;)- x;
[ ( J ZZ[ ]u(x,)-r(xf-,xf)-[ﬁ+ ] (x; )+22 .
i=1j=1 i=1j=1 M
(B.12)
4'32'2"{2'112(3;‘) 2 2
+ i=1 +(U(Mair)] +(U(Zair)J_
22 3 Mair Zair
23
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B.13 Yncno Bob66e BbicLiee

5 2 2 o
uwe) _ 28 [[He%8) 5.5 m (o], s m, | 24 [(He%e],
=33 L ——L Lu(x;)- r(x;, X )- U(x;)- S Sl () | 5 +
Wa =11 (He)g zZz 2-M (He)g zZz 2M (He)g
. (B.13)
N
2 2 2
§2. 3 x?uP(s) 2 2 X u(My)-r(M M) u(M))- x; 2 2 2
X E i i =i i u(R) " U(Mair) U(Zair)
2 2 R 2-M, Qi
Z 4-M air air
B.14 Yucno Bo66e Huzwee
He)e | ——-b He)g | ——-b
PR [(He)s | ] . [[( 3 j] e
=¥y : |- u(x ) r(xg xg)-u(x;)- S i
Wy i (He)y zZ 2M (He)y zZ 2M
N N N N
Zx?-uz[(Hc)&]i SZ-Zx,-z-uz(s,-} ;;Xi'U(Mi)'r(MhMj)'u(Mj)'xj - oV S
4 i=t 4 i=1 +1*1,'72 T u(R) n u(Mair ) " U(Zair) "
2 2 M2 R 2.M,, 2.7
(He)y z 4-M air air (B.14)
N 2
Zx,--b,
LI ()}
2(He)y
24
Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 33/53

Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-31369-2021



https://gostexpert.ru?utm_source=pdf&utm_medium=61890
https://gostexpert.ru/gost/gost-31369-2021?utm_source=pdf&utm_medium=61890&utm_term=page

rOCT 31369—2021

MpunoxeHune C
(cnpaBo4yHoe)

KoadhchbuumeHThbl NnepecyeTa egUHUL, BENUYUH

C.1 O6wme nonoxeHusa

B HeKkoTopbiX M3BECTHBIX 3afaqyax 3Ha4eHWs BENWYMH, paccMaTpuBaeMblX B HACTOSALWEM cTaHaapTe, Tpebytotcs B
edMHMUax N3MepeHus, oTir4yarLwmxcs oT MexagyHapogHon cucTeMel eavHuy, CH, ncnone3yoLwmnxca B OCHOBHOM TEKCTe.
B Takux cnyyanx ansi npeobpasoeaHus BENWYMH M3 eguHuL cucTeMbl CH, npuBeaeHHbIX B OCHOBHOM TEKCTE, B Te Xe ca-
Mble BENUYUHBI B eMHNLAaxX TpebyroWwenca cucTeMbl M3MepeHnsl HeoBxoaMMo UCMNoNbL30BaTL YMCMOBbIE KOIhDULMEHTHI.

YToBbl NONy4YWTh 3HAYEHWE BEMUYUHBLI B APYrON CUCTEME eOWHWL, U3 3HAYEeHWs BenuuMHbl B eguHuuax CU, ato
3HaYeHue OendAT Ha koaddUUMEHT nepecyeTa, NpUBeAeHHbIN B Tabnuuax, Mcnons3ys obbl4HbIE NpaBUNa oKpPYrmeHus, U
NPencTaensioT Pe3yneTaT ¢ yka3aHHOW TOYHOCTBIO.

KoadbhmumeHTsl nepecyeTa, NnpuBegeHHbie 0bbl4HbIM WPUGTOM, ABNAIOTCA NPUBNMIKEHHBIMK, HO AOCTATOYHO TOM-
HBIMW ANA Lenel HacTosAwero ctaHgapTa, Korda 3HadeHus B eguHuuax CH, nonyyeHHsle MeTodom Ans ocobeix cny4aes
(11.5.4), Hy>xHO NpeobpazoBaTth B eAUHWLLI ApYron cucTemel (He C) U NpedcTaBUTh C yKasaHHOW TOYHOCTBIO NOCIE OKpY-
rnenns. KoaddurumneHTsl nepecyeTa, NpUBEAEHHEIE KYPCUBOM, SBMAOTCH TOYHLIMU.

KoadbdhuumeHTsl nepecyeTa Ansa nokaszaTenen, BbIMUCMNEHHBIX HA8 OCcHOBE 06bemMa, NPUMEHSIIOTCH TONBKO, ECNK Mo-
KasaTenb, BblpaxeHHbI B egnHuuax CH v B opyrux eguHMLAx, OTHOCUMTCA K OOHUM W TeM e AaBMneHuio 1 TemnepaType.

C.2 MonsapHas TennoTta cropaHusa

Tabnuua C.1
EannHnua cuctemsl CHA | EauHuua gpyroi cuctemsl | KoaddpurumeHT nepecyera | ToYHOCTL OKpYrNeHus
kI - Monb~! | BTEy - dyrr-mone™! | 0,002 326 | 1

C.3 MaccoBas TennoTa cropaHus
Tabnuuya C.2

EanHnua cuctemsl CH | EaunHuua gpyroi cuctemsl | KoachurumeHT nepecyeta | ToYHOCTb OKpYTIEeHWA

M - k! | BTEy, - byt | 0,002 326 | 1

C.4 O6bemMHan TennoTa cropaHna K Yucna Bobbe
Tabnuua C.3

EnouHnua cuctemel CU | EnuHuua gpyroi cuctemel | KoadpmumeHT nepecyeta | TouHOCTL OKpyrneHus
KBTY - M3 36 0,001
MO - M3 BTE,, - dyT = 0,037 258 9 0,1
Kian/m3 0,004 186 8 0,000 000 1
KOk - M Kkan/m3 4,186 8 0,000 1

C.5 NnoTHoOCTbL

Tabnuya C4

EauHnua cuctemsl CH | EauHuua gpyroid cuctemsl | KoaddhmumeHT nepecyera | ToYHOCTb OKpPYrNeHWs

kr - M3 | byHT-PyT3 | 16,018 46 | 0,000 01

C.6 CodepxaHue napoe 800kl

Tabnuya C.5

EduHuua cucmembl CH Eduituua opyaou Koagpchuciuerim nepectioma ToyHocmb oKpyaneHusi
cucmems! (0ns udearnsHoz2o 2a3a)
2 -m3 (npu 20 °C u 101,325 kfa) | MonspHas dons, % 7,489 0,001
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Mpunoxenwne D
(cnpaBo4Hoe)

MpuMepbl BLIMUCTEHUIA

D.1 O6wume nonoxeHUsa

B paHHOM npunoxeHuy gaHbl NpUMEpPLI BbIYUCIIEHWI NOKa3aTenen, BKIMIOYEHHbIX B HACTOALMIA cTaHgapT. 3Tu npu-
Mepbl 0DecneynBaloT NOATBEPHAEHHbIE BanUaaLMen pesynstaThl, KOTOpPbIe MOXHO UCMONb30BaTh ANs BepuduKkaLmm Bbl-
OpaHHbIX MeTogoB. YTobbl 06nerynTs BepUMKaLulo TOro UM MHOro Metofa M obecnednTb OTCYTCTBME MOrpeLUHOCTEN
OKpYIMEHUA, KOTOPbIE UCKaXXalKT KOHEYHbIM pe3yrnbTaT, OCTABMAT 3HAKOB MOCMe 3ansTol Ha Kax4oM NMpPOMEXYTOYHOM
atane bonble, 4em cTporo TpebyeTcs.

Kpome Toro, B ka4ecTee HeobA3aTENEHOMO NPUMNOXKEHUA K HACTOALLEMY CTAHAAPTY MOXHO 3arpy3vTb KpynHodop-
MaTHyto Tabnuuy Excel® |ISO6976examples.xlsx, No KOTOPOW MOXHO MPOBEPUTL NPMMEpPLl Donee OeTanbHO, CM. CChINKY
http://standards.iso.org/iso/6976.

D.2 Mpumep 1. NMpocTas cmeck U3 NATH KOMMOHEHTOB

D.2.1 O6wue nonoxeHus

B pmaHHOM npumMepe BbIMUCMEHWUI pe3yneTaThl NPOMEXYTOYHbBIX 3TAnoB pacyeToB orpaHuyeHHoro Habopa nokasa-
Tenew NpeacTaeneHsbl Ans NPOCTON ra3oBoi CMECU M3 NATU KoMNoHeHToB. CMeck No HeobxoaumocTy ynpolleHa, YTolkl
OrpaHUynTbL PasMep MaTpul, CoaepXalluMx 3HaYeHUs AaNeMeHTOoB r(x,-,xj) " r(M,-,MJ-). [NokasaTenu BLIMMCNSKT NpK cTaHaapT-
HbIX ycnoBusx cropandma 15 °C 1 101,325 klla v ctaHgapTHeIX yenoBusix uamepennia 15 °C n 101,325 kla.

D.2.2 AHanu3 coctaBa

B oT4yeTe no n3amepeHuno MONMAPHON 40N KOMMNOHEHTOB B Npobe NpyMpoaHOro rasa npegcTaeneHa crenytowas uH-
chopmMaumns Ang HOpManu3oBaHHOMO COcTaBa (OKPYIMEHHOro 40 LWEeCTOro 3Haka nocne 3anAaTol) U CBA3aHHBLIX C HUM He-
onpefeneHHoCcTeNn.

KoMnoHeHT X; urx;)
MetaH 0,933 212 0,000 346
OraH 0,025 656 0,000 243
Mponax 0,015 368 0,000 148
Asor 0,010 350 0,000 195
[wnokcua yrnepona 0,015 414 0,000 111
Cymma 1,000 00 _

D.2.3 BbluMcneHue MOMNAPHOM Macchbl

KomnoHeHT X; M, X M;
MetaH 0,933 212 16,042 46 14,971 016 2
OTaH 0,025 656 30,069 04 0,7714513
MponaH 0,015 368 44,095 62 0,677 6615
AszoT 0,010 350 28,013 40 0,289938 7
Ounokcuna yrnepona 0,015 414 44,009 50 0,678 362 4
Cymma 1,000 00 — 17,388 430 1

Mo dopmyne (5) — monsipHas Macca M = 17,388 - 430 kr - monb™~".
D.2.4 BbluucneHue MonspHoro obbema peansHoro rasa

KomnoHeHT X; S; X §;
MetaH 0,933 212 0,044 52 0,041 546 6
3TtaH 0,025 656 0,091 90 0,002 357 8
MponaH 0,015 368 0,134 40 0,002 065 5
Asor 0,010 350 0,017 00 0,000 176 0
[uokeng yrnepoga 0,015 414 0,075 20 0,001 1591
Cymma 1,000 00 0,047 3050
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po = 101,325 Kla;
Py = 101,325 klMa;

no dopmyne (1) — koadppuumneHT cxxumaemoctu Z = 0,997 762 24;
no dopmyne (B.7) — koapcpumeHT cymmuposaHua s = 0,047 305; T, = 288,15 K;
u3 A.1 — razoeas noctosiHHas R = 8,314 462 1 Ox - mons~! - K 1;

no dopmyne (11) — monsipHbIi o6bem V = 0,023 591 917 m3

- monp~ .

D.2.5 BeluMcneHue BbICLUEH MOMNSAAPHON TENMOThI CropaHus

KomnoHeHT X; ((He)g) x; - ((He)g),
MetaH 0,933 212 891,51 831,967 830 1
3TaH 0,025 656 1562,14 40,078 263 8
Mponax 0,015 368 2221,10 34,133 864 8
Asor 0,010 350 0,00 0,000
Lwvokcug yrnepoaa 0,015 414 0,00 0,000
Cymma 1,000 00 — 906,179 958 8

Mo chopmyne (2) — Bbicwwan Tennota cropaHua (He)g = 906,179 959 kllx - mons~1.
D.2.6 BeluMcneHne HeonpegeneHHOCTH BbICLUEW MONAPHOW TENNOTLI CrOpaHUsA

KomnoHeHT ((Ho)g); u(x;) ((He)g); - u(x;) [(He)g); - u(xf-}]2
MeTaH 891,51 0,000 346 0,308 462 46 0,095 149 089
JTaH 1562,14 0,000 243 0,379 600 02 0,144 096 175
[MponaH 2221,10 0,000 148 0,328 772 80 0,108 058 679
AzoTt 0,00 0,000 195 0,000 000 00 0,000 000 00
[wnokcug yrnepoga 0,00 0,000 111 0,000 000 0O 0,000 000 00
Cymma —_ — 0,347 303 943

KomnoHeHm f(X,-,X‘.)
CH, C,Hg CqHg N, Co,

CH, 1 0 0 0 0
CoHg 0 1 0 0 0
CaHg 0 0 1 0 0
N, 0 0 0 1 0
CO, 0 0 0 0 1

KOMMNOHEHT X b u((He)g), uA((He)y), x? - u?((He)g),
MeTaH 0,933 212 0,870 884 637 0,19 0,036 1 0,031 438 935
3TaH 0,025 656 0,000 658 230 0,51 0,260 1 0,000 171 206
MponaH 0,015 368 0,000 236 175 0,51 0,260 1 0,000 061 429
Azot 0,010 350 0,000 107 123 0,00 0,0000 0,000 000 000
[Ouokcug yrnepoaa 0,015 414 0,000 237 591 0,00 0,000 0 0,000 000 000
Cymma 1,000 00 —_ — — 0,031 671 570

Mo copmyne (B.4) — u?((Hc)g) = 0,347 303 943 + 0,031 671 570 = 0,378 975 513;
u((Hc)g) = 0,615 609 872 k[ - monb~";
U((Hc)g) = 1.2 klx - morb~" (McnonbayloT koaddMLMeHT oxBaTa
k =2 v BbIpa¥atoT paclUMPeHHY0 HeonpeaeneHHoCTL C TOYHOCTBIO A0 ABYX 3HaYaLlmx umdp).

D.2.7 BbluMcneHWe BbICLUEN MAaCCOBOW TEMNMOTbLI CrOpaHua
Wz D.2.5 — (He)g = 906,179 959 k[x - mons1;

nz3D.2.3 — M=17,388 430 «kr -
no dhopmyne (4) — BbiClIas Maccosas Tennora cropadusa (Hm)s = 52,113 961 MOx - kT,

1
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D.2.8 BbluncneHune HeonpeaeneHHOCTU BbICLLIEW MAacCOBOW TeNnoThbl CropaHus

Komnorent | ((HE),)/(HE)g MM [(He) ), /(HE) 6] - [M,IM] u(x,) st:g:‘;”‘g? ;‘fx ) ng;g;‘z”g}% e
MetaH 0,9838112 | 0,922593 9 0,061 217 3 0,000 346 0,000 021 2 0,044 864
3TaH 1,723 8739 | 1,7292556 -0,005 3817 0,000 243 —-0,000 001 3 0,000 171
MponaH 2,451 0584 | 2635917 3 —-0,084 858 9 0,000 148 —-0,000012 6 0,015 773
Asot 0,000 0000 1,611 036 8 -1,611 036 8 0,000 195 —0,000 314 2 9,869 169
[wvokeng 0,000 0000 2,53 964 6 —2,530 964 6 0,000 111 —-0,000280 9 7,892 564
yrmepoaa
Cymma — — — — — 17,822 531

Mpumevyanne — [Npeanonaraerca, YToO KOppenAUMOHHAA maTtpuua r(x,-,xj-) Takas xe, kak B D.2.6.

KomnoHeHT X; xZ u((He)g);, | tA((He)g); X7 - U((He)g),; x? - U2((He)g)/((He)g)? - 108
MeTaH 0,933 212 0,870 884 637 0,19 0,036 1 0,031 438 935 3,828 591
OTaH 0,025 656 0,000 658 230 0,51 0,260 1 0,000 171 206 0,020 849
MponaH 0,015 368 0,000 236 275 0,51 0,260 1 0,000 061 429 0,007 481
AsoTt 0,010 350 0,000 107 123 0,00 0,0000 0,000 000 000 0,000 000
Owokeng 0,015 414 0,000 237 591 0,00 0,0000 0,000 000 000 0,000 000
yrnepoga
Cymma 1,000 00 — — — 0,031 671 570 3,856 921
KomnoHeHT o 1
MetaH aTaH MponaH AzoT Owokcup yrnepoga
MeTaH 1,000 000 000 000 0 |0,996 804 3837680 (0,994 233 5636148 |[0,000 000 0000000 |0,755086 6850928
OTaH 0,996 804 383 768 0 | 1,000 000 000 0000 0,999 622 547 547 1 | 0,000 000 0000000 |0,773 784 7723035
MponaH 0,994 233 5636148 |0,999 622 547 547 1 |1,000 000 000 0000 (0,000 000 0000000 |0,779 072967 793 4
AzoTt 0,000 000 000 000 0 {0,000 000 000 OOOO (0,000 000 0000000 (1,000 000 0000000 |0,000 000 000 000 O
Owokeung 0,7550866850928 |0,773784 7723035 |0,779072967 7934 (0,000 000 0000000 |1,000 000 000 0000
yrnepoga

KomnoHeHT X; u(M;) X; - u(M) [x; - u(M)) - r(M;, M) - x; - U(MJ,—)]I'ME
MetaH 0,933 212 0,000 423 79 0,000 3955
OraH 0,025 656 0,000 827 10 0,000 021 2
MponaH 0,015 368 0,001 232 23 0,000 018 9 —
Aszor 0,010 350 0,000 200 00 0,000 002 1
Ounokeua yrnepoga 0,015 414 0,000 500 00 0,000 007 7
Cymma 1,000 00 — — 0,064 425-10°8

Mo chopmyne (B.5) — [u(Hm)G)/(Hm)G]2 =[17,822 531 + 3,856 921 + 0,064 425] - 10-8 = 21,743 877 - 107%;

u(Hm)g = [21,743 877 - 108 - (52,113 961)3]'2 = 0,024 301 M[x - kr";

U(Hm); = 0,049 Mk - k1 (MCnonbayloT KoathOULIMEHT OXBaTa 2 1 BbIPAXAOT PACLUMPEHHYIO HeoNpeaeneHHoCTbL
C TOYHOCTBIO A0 ABYX 3Ha4almx undp).

D.2.9 BeluncneHue Bbicllen 06 LEMHOW TENMOThI CropaHMA peankHOro rasa

M3 D.2.5 — (Hc)g = 906,179 959 kx - mone™";
n3D.2.4 — V=0,023 591 917 m3 - mons~";
no dopmyne (10) — (H,); = 38,410 611 MIx - M3,
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D.2.10 BbluncneHue HeonpeaeneHHOCTU BbicLier 06 bLEeMHON TENNOThLI CropaHus

KomMnoHeHT ((He)g)/(He)g 2-s,-slZ I(t’c[)zne_) ’;('H?E]] ¥ u(x) +{[[$2H.C )S%_)ﬁ;([;c_)sd(:f) CT{ong:: %?f .wf 08
MetaH 0,983 811 2 0,004 221 5 0,988 0327 0,000 346 0,000 341 859 11,686 779
3TaH 1,723 8739 0,008 714 2 1,732 588 1 0,000 243 0,000 421 019 17,725 692
MponaH 2,451 058 4 0,012 7441 2,463 802 5 0,000 148 0,000 364 643 13,296 435
Azot 0,000 000 0 0,0016120 0,001 6120 0,000 195 0,000 000 314 0,000 010
Owokeng 0,000 0000 0,007 130 6 0,007 130 6 0,000 111 0.000 000 791 0,000 063
yrnepoga
Cymma — — — — — 42,708 979

MpumevaHune — lpegnonaraiot, 4To KOppPENALMOHHaA MaTpuua r(x; xj-) Takas ke, kak B D.2.6.
KomnoHeHT X; x? | u((He)s), | u3((He)s,), X2 UA(Ho)s), | x2 - vB((Ho)%)/(He)g)? - 108
MeTan 0,933 212 0,870 884 637 0,19 0,036 1 0,031 438 935 3,828 591
3TaH 0,025 656 0,000 658 230 0,51 0,260 1 0,000 171 206 0,020 849
[MponaH 0,015 368 0,000 236 275 0,51 0,260 1 0,000 061 429 0,007 481
Azot 0,010 350 0,000 107 123 0,00 0,000 0 0,000 000 000 0,000 000
Ouokewng, 0,015 414 0,000 237 591 0,00 0,000 0 0,000 000 000 0,000 000
yrnepoga
Cymma 1,000 00 —_ — — 0,031 671 570 3,856 921
KomnoHeHT X; u(s;) x? - u¥(s;) - 108 482 x? - u(s)Z% 108
MeTan 0,933 212 0,000 5 21,772 212 0,195 758
3T1aH 0,025 656 0,001 1 0,079 646 0,000 716
MponaH 0,015 368 0,0016 0,060 461 0,000 544
Asor 0,010 350 0,001 0 0,010 712 0,000 096
Owokenp yrnepona 0,015 414 0,002 0 0,095 037 0,000 854
Cymma 1,000 00 — — 0,197 968

Mz A1 — [u(R)/R]% = 0,000 081 4 - 1078,
no dopmyne (B.6) — [u(Hv)G!Hv]2 =[42,708 979 + 3,856 921 + 0,197 968 + 0,000 081] - 1078 = 46,763 949 - 107%;
u{Hv) = [46,763 949 - 108 - (38,410 611)2]"/2 = 0,026 267 M[Ix - M~3;
U(Hv)g = 0,053 Mx - M3 (MCNONb3yIoT KO3 MULIMEHT OXBATa 2 1 BLIPAXKAIOT PACLUMPEHHYIO HEONPEAENEeHHOCTL C
TOYHOCTBIO 40 ABYX 3HaYaLmx Lmdp).

D.3 Mpumep 2. NpocTan cmecb, coaepxawan BoasHOW nap

D.3.1 O6wue nonoxeHus
B oaHHOM npumMepe BbIMOMHAOTCA Te e npoueaypbl U UCNOMb3yeTcs Ta ke hopma BblpaXKeHus, kak B npumepe 1,
a OTNUYKA 3aKMNoYaKTCH B TOM, YTO M3 NPOCTOW NATUKOMMNOHEHTHOM CMECK 30eCk UCKMIOYEH NpomnaH, a BMECTO HErD CO-
OEPKUTCH BOOSHOW Nap ¢ M3BECTHBIM 3HAYEHUEM MOMAPHON Aonu. Kpome Toro, cTaHOapTHLIE YCNOBWS CropaHns U CTaH-
OapTHble YyCNoBUA U3MepeHnin nameHeHsl Ha 15,55 °C (60 °F) n 101,325 kla.

D.3.2 AHanu3 cocTaBa

B otuyeTe no N3MepeHnto MOJ'IﬂpHOﬁI A0 KOMNOHEHTOB B np06e NPUpPOOHOro ra3a npegcraenedHa cnegyruwlasd MH-
CbOpMaLI,VIH ana HopMann3oBaHHOrNo coctaBa (OKDyFﬂeHHOI’O 00 LWEeCTOro 3Haka nocne BaI'IHTOI:"‘I) M CBA3aHHbIX C HUM HE-

onpefeneHHocTeN.
KoMnoHeHT X; u(x;)
MetaH 0,931 819 0,000 350
ATaH 0,025618 0,000 243
Asor 0,010 335 0,000 195
[unokcug yrnepoaa 0,015 391 0,000 111
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OkoHYaHue mabnuubs!

KomnoHeHT X; u(x;)
Boga 0,016 837 0,000 162
Cymma 1,000 00 —
D.3.3 BbluMcneHue MONAPHON MaccChbl
KomnoHeHT X; M, x;. M;
MetaH 0,931 819 16,042 46 14,948 669 0
OTaH 0,025 618 30,069 04 0,770 308 7
Asor 0,010 335 28,013 40 0,289 518 5
[uokeug yrnepoga 0,015 391 44,009 50 0,677 350 2
Boga 0,016 837 18,015 28 0,3033233
Cymma 1,000 00 — 16,989 169 7
Mo chopmyne (7) — monspHas macca M = 16,989 170 kr - kmorb™".
D.3.4 BeiuncneHvne MonsipHoro o6bema peanbHoro rasa
KomnoHeHT X; S; X;. S;
MetaH 0,931 819 0,044 37 0,041 344 8
OraH 0,025 618 0,091 60 0,002 346 6
Asor 0,010 335 0,016 90 0,000 174 7
Ounokeua yrnepona 0,015 391 0,074 90 0,001 152 8
Boga 0,016 837 0,254 60 0,004 286 7
Cymma 1,000 00 — 0,049 3056
po =101,325 kla;
g =101.325 «lMa;
no dpopmyne (1) — koadduumneHT cxxumaemoctin Z = 0,997 569 0;
no dpopmyne (B.7) — koadppuumeHT cymmmupoeanns s = 0,049 306;
T,=28870K;
u3 A.1 — rasopas noctosHHas R = 8,314 462 1 x - mone~" - K-1;
no chopmyne (11) — monsapHblii o6bem V = 0,023 632 824 m2 - monb.
D.3.5 BeluucneHue BbICLUEN MONSAPHOW TENNOThI CropaHMA
KomroHeHT X; ((He)g); X+ ((He)g);
MetaH 0,931 819 891,460 830,679 3657
OTtaH 0,025618 1562,060 40,016 853 1
Asor 0,010 335 0,00 0,000
Ownokcuna yrnepona 0,015 391 0,00 0,000
Boga 0,016 837 44,408 0,747 697 5
Cymma 1,000 00 871,443 916 3

Mo chopmyne (2) — BbICLLIAA MONAPHas TennoTa cropaHna (He)g = 871,443 916 klx - monb~ 1,
D.3.6 BbluncneHune HeonpeaeneHHOCTU BbICLWIEA MOMNAPHOW TENNOTLI CropaHusa

KomnoHeHT ((He)g); u(x;) ((He)g); ulx;) [(He)g); u(xj)]g
MeTaH 891,460 0,000 350 0,312 011 00 0,097 350 864
3T1aH 1 562,060 0,000 243 0,379 580 58 0,144 081 417
AsoT 0,00 0,00 195 0,000 000 00 0,000 000 00
Ownokcna yrnepona 0,00 0,000 111 0,000 000 00 0,000 000 00
Bopa 44,408 0,000 162 0,007 194 10 0,000 051 755
Cymma — — — 0,241 484 036
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KomnoHeHT i Xj)
CH, C,Hg N, Co, H,O

CH, 1 0 0 0 0
CoHg 0 1 0 0 0
N, 0 0 1 0 0
COo, 0 0 0 1 0
H,O 0 0 0 0 1

KomnoHeHT X; x,-z u((He)g); uz((Hc)"G), sz K uz((Hc)‘E;),-
MeTaH 0,931 819 0,868 286 649 0,190 0,036 10 0,031 345 148
OT1aH 0,025 618 0,000 656 282 0,510 0,260 10 0,000 170 699
Asor 0,010 335 0,000 106 812 0,000 0,000 00 0,000 000 000
[wokewn yrnepoga 0,015 391 0,000 236 883 0,000 0,000 00 0,000 000 000
Bopna 0,016 837 0,000 283 485 0,004 0,000 02 0,000 000 005
Cymma 1,000 00 — —_ — 0,031 515 852

Mo cdhopmyne (B.4) — u2((Hc)G) = 0,241 484 036 + 0,031 515 852 = 0,272 999 888;

u((He)g) = 0,522 493 911 kDx-mone™1;

U((Hc)g) = 1,0 kDx - monb~! (McnonbkayloT koadhdhuumeHT oxaaTa

k = 2 1 BbIpaatoT paclUMpeHHy0 HeonpedeneHHOCTe C TOYHOCTBI0 40 ABYX 3Havalumx uidp).
D.3.7 BbluncneHue BhiCLIEW MAacCCOBOM TEMNMOThLI CTOPaHUA

W3 D.3.5 — (Hc)g = 871,443 916 k[x - monb~

3 D.3.3 — M= 16,989170 kr - kmonb~1;

no dopmyne (4) — BbICLLAA MaccoBas TENmnoTa cropaHuns

(Hm)g = 51,294 085 MOx - kr .

D.3.8 BbluMcneHve HeonpeaeneHHOCTU BbICLIEW MacCOBOW TENNOTbl cropaHust

KomnoweHt | ((HE)3)/(He) g MM [(He)%)/(He)g] — [M/M] u(x,) CTS:S::Z?G ﬂ?xj) CTEHH;::%?? .m1308
MeTaH 1,0229689 | 0,944 2757 0,078 693 2 0,000 350 0,000 027 5 0,075 860
JTaH 1,792496 3 | 1,769 894 6 0,022 6017 0,000 243 0,000 005 5 0,003 016
Asot 0,0000000 | 1,6488975 —1,648 897 5 0,000 195 —-0,000 3215 10,338 476
Ouokewnn, 0,000 0000 | 2,590444 4 —2,590 444 4 0,000 111 —0,000 287 5 8,267 887
yrnepoga
Bopa 0,0509591 | 1,060 397 9 —1,009 438 8 0,000 162 —0,000 163 5 2,674 176
Cymma — — — — — 21,359 415

MpumevwaHnne — lNpegnonaraerca, YTO KOpPeNsAUWOHHAA MaTpuua r(xi,xj) Takan xe, kak B D.3.6.

KomroeHT X, ##? | X((Ho)%;), | VA((He)z) | x2- wB((He)s), | X2 - UR((Ho)y) ((HE)g)? - 108
MeTaH 0,931 819 | 0,868 286649 | 0,190 0,036 10 | 0,031 345 148 4,127 541
OT1aH 0,025 618 | 0,000 656 282 | 0,510 0,260 10 | 0,000 170 699 0,022 478
Azot 0,010 335 | 0,000 106 812 | 0,000 0,000 00 | 0,000 000 000 0,000 000
Hwokcng yrnepoga | 0,015 391 | 0,000 236 883 | 0,000 0,000 00 | 0,000 000 000 0,000 000
Bopa 0,016 837 | 0,000 283 485 | 0,004 0,000 02 | 0,000 000 005 0,000 001
Cymma 1,000 00 — —_ — 0,031 515 852 4,150 02
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M, M)
KomnoHeHT
MeTaH 371aH Aszor [wokecua yrnepoaa Bopa
MeTtaH 1,000 000 000 000 0 | 0,996 804 383 768 0 | 0,000 000 000 00O 0O | 0,755 086 6850928 | 0,139 700 393083 5
3JTaH 0,996 804 383 768 0 | 1,000 000 000 000 O | 0,000 000 OO0 O0O0O | 0,773784 7723035 | 0,107 369 828 180 3
Aot 0,000 000 000 000 0 | 0,000 000 000 000 O | 1,000 000 000 000 O | 0,000 000 000 000 O | 0,000 000 000 000 O

[wokeung 0,7550866850928 | 0,773784 7723035 | 0,000 000 000 0000 | 1,000 000 000 000 0 | 0,543 709 883 997 2
yrnepoga

Boga 0,139 700 393 083 5 | 0,107 369 828 180 3 | 0,000 000 000 000 0 | 0,543 709 883 997 2 | 1,000 000 000 000 0
KomnoHeHT X; u(M;) X; - u(M)) [x; - u(M) - (M, M) - x; - U(M-)]sz

MeTaHn 0,931 819 0,000 423 79 0,000 394 9

3TaH 0,025 618 0,000 827 10 0,000 021 2

Aszor 0,010 335 0,000 200 00 0,000 002 1 —

Ounokeuna yrnepona 0,015 391 0,000 500 00 0,000 007 7

Bopa 0,016 837 0,000 166 00 0,000 002 8

Cymma 1,000 00 — — 0,061 785-10°8

Mo chopmyne (B.5) — [u(Hm)g/(HmM)gl? = [21,359 415 + 4,150 020 + 0,061 785] - 108 = 25,571 220 - 1078,
u(Hm)g = [25,571 220 - 1078 -(51,294 085)?]"2 = 0,025 938 M[x - kr";
U(Hm)g = 0,052 MOx - k=1 (MCnonb3yloT KOaPULMEHT OXBATa 2 1 BbIPAXKAIOT PACLUMPEHHYIO HEONPEAEeNeHHOCTb

C TOYHOCTBIO 40 ABYX 3Ha4almx uudp).
D.3.9 BeluncneHue Bbicllel o6 bEMHOW TENMOTh! CropaHMA peankHOro rasa

N3 D.3.5 — (Hc); = 871,443 916 k[x - monb~1;

n3 D.3.4 — V =0,023 632 824 m> - monb~";

no cpopmyne (10) — (Hv)g = 36,874 304 Mx - M3,

D.3.10 BbluncneHune HeonpeneneHHOCTH BbICLIEW 0O bLeMHOM TenmnoTbl CropaHust

KomnoHeHT ((He)g)/(He) g 2-s;-slZ [(ic[}za) ';SHC;E.%]] * u(x;) +{F2’-{C;:G.)';§g?.ej(;) bw:?gﬁ M31 ggon(i-
MetaH 1,022968 9 | 0,004 386 0 1,027 354 9 0,000 350 0,000 359 574 12,929 362
STaH 1,792496 3 | 0,009 054 8 1,801 551 1 0,000 243 0,000 437 777 19,164 863
Azotr 0,0000000 | 0,0016706 0,001 6706 0,000 195 0,000 000 326 0,000 011
Hnokeng 0,0000000 | 0,007 4040 0,007 404 0 0,000 111 0,000 000 822 0,000 068
yrnepoga
Boga 0,050 959 1 0,025 167 6 0,076 126 7 0,000 162 0,000 012 333 0,015 209
Cymma — — — — — 32,109 513

MpumeyaHune — lNpeanonaraloT, 4To KOppPENALMOHHAA Matpuua r(x; xJ,-) Takas xe, kak B D.3.6.

KomnoHeHT X; xf2 u((He)g), uE((Hc)‘%), x,'2 . uz((Hc)‘g)j sz ; uz((f—i’r))“G)'J((HC)G)2 - 108
MeTaHn 0,931 819 | 0,868 286 649 0,190 0,036 10 0,031 345 148 4,127 541
3TaH 0,025618 | 0,000 656 282 0,510 0,260 10 0,000 170 699 0,022 478
Asor 0,010 335 | 0,000 106 812 0,000 0,000 00 0,000 000 000 0,000 000
Hvokena 0,015391 | 0,000 236 883 0,000 0,000 00 0,000 000 000 0,000 000
yrnepopa
Bopa 0,016 837 | 0,000 283 485 0,004 0,000 02 0,000 000 005 0,000 001
Cymma 1,000 00 — —_ —_ 0,031 515 852 4,150 020
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KomnoHeHT X; u(s;) X, - u?(s) - 108 452 x2-u?(S)Z%- 108
MertaH 0,931 819 0,000 5 21,707 166 0,212 114
3TaH 0,025 618 0,001 1 0,079 410 0,000 776
AzoT 0,010 335 0,001 0 0,010 681 0,000 104
[wnokecng yrnepoaa 0,015 391 0,002 0 0,094 753 0,000 926
Bopa 0,016 837 0,0150 6,378 403 0,062 327
Cymma 1,000 00 — — 0,276 247

M3 A1 — [u(R)/R]? = 0,000 081 4 - 1078;
no chopmyne (B.6) — [u(HV) 5/(HV)]2= [32,109 513 + 4,150 020 + 0,276 247 + 0,000 081] - 10-8 = 36,535 861 - 1075;

u(Hv) = [36,535 861 - 10-8(36,874 304)2]"/2 = 0,022 289 M - M3

U(Hv)g = 0,045 M - M3 (MCNOMNb3yoT KO3 MULIMEHT OXBaTa 2 1 BLIPAXAIOT PaCLUMPEHHYO HEOoNpeaeneHHOGTL G

TOYHOCTBLIO [0 ABYX 3HAYaLLMX Ludp).

D.3.11 NpeobpaszoBaHue pe3ynsTaToB B CUCTEMY eAWHUL, OTNNYHY ot CHU
Pesynetathl, nonyveHHble B D.3.5—D.3.10 gna BbiCclleA MoOnApHOW, MaccoBol M 0BbEMHOW TENnoTel CropaHus

(He)g. (Hm)g v (Hv)g, COOTBETCTBEHHO, MOXHO B 0BLIeM cnyvae npeacTasnTb cneayowmm obpasom:

(He)g = (871,4 £ 1,0) kllx - monb™";
(Hm)g = (561,294 £ 0,052) MOx - K3,
(Hv)g = (36,874  0,045) Mx - M3,

MpeobpasoBaHue 3TUX 3HaYeHWid U3 eguHUL cucTeMbl CY B Apyryr cUCTeMy eAWHWL, BbIMOMHSAOT, UCMOMNb3ys Mpu-

noxexue C, cnegytowum obpasom:

- no tTabnuue C.1:
Hc) -~ = (871,4 +1,0) kx - monb™" =[(871,4 + 1,0/0,002 326] BTE,, - yHT - Monb~"
(He)g MRy
= (374 635 + 430) BTE,, - cpyHT - monb~";
- no Tabnuuye C.2:
Hm) . = (51,294 + 0,052) Mx - ke~ =[(51,294 + 0,052)/0,002 326] BTE,, - dyHT™!
( G M y
= (22 052 + 22) BTE,, ynt 1
(Hv)g = (36,874 £ 0,045) Mx - M3 =[(36,874 + 0,045)/0,037 258 9] BTE, - cyt3
=(989,7 £ 1.2) BTE), - oyt 3.

D.4 Npumep 3. Bonee cnoxHas cMeck U3 11 KOMMNOHEHTOB

D.4.1 Obwwme nonoxeHns
B gaHHOM npumepe BbIMUCNEHWUA Pe3ynsTaToB MPOMEXYTOYHLIX STanoB He NpUBOLAT, a NPeAcTaBleHbl KOHEYHbIe

pesynbTaTthl BblYUCeHW Bonee WUPOoKoro cnekTpa nokasartenei ans 6onee cnoxHow 11-koMnoHeHTHoW cMecu. [Nokasa-
Tenu BblymcneHsl B D.4.3 ona ctaHaapTHbIX ycroBui cropanua 15 °C u 101,325 klMa, 1 cTaHgapTHBIX YCNOBUA M3MEPEHUIA
15°C 1 101,325 klMa, n B D.4.4, ona ctaHgapTHeIX ycnoeui cropanma 25 °C n 101,325 klMa, u ctaHgapTHLIX YCNOBUA W3-
mepennin 0 °C u 101,325 klMa. Ansa o6oux HabopoR cTaHAapTHBIX YCNOBWIA BbIMMCNEHWA NPOBEAEHB! CHAa4Yana, cnone3ys
OONYLLEHNE O HanMWYUM eOVHUYHOW MaTpuULbl ANS KOPPenAuWi 3Ha4eHUA MONSAPHOW JONK, a 3aTeM WUCMOMb3ys MOMNHYH

MaTpuLy.

D.4.2 AHanuns cocTaBa
B ot4eTe no M3MepeHuno MOMAPHOM A0NKM KOMMOHEHTOB B Npobe NpuMpogHOro rasa npeacTaBneHa crneayrLwas uH-
dopmaLmsa ans HopManM3oBaHHOTO cocTaBa (OKPYrMeHHOro 4O LWeCTOoro 3Haka nocne 3anaToi) U CBSA3aHHbLIX C HAM He-

onpeneneHHoCTeN.
KomnoHeHT X; ux;)
MetaH 0,922 393 0,000 348
OTaH 0,025 358 0,000 247
MponaH 0,015 190 0,000 149
H-ByTaH 0,000 523 0,000 018
2-MetunnponaH 0,001 512 0,000 027
H-MeHTaH 0,002 846 0,000 007
2-MeTtunbyTaH 0,002 832 0,000 009
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OkoHYaHue mabnuubsl

KomnoHeHT X; u(x;)
2-2-[umeTunnponax 0,001 015 0,000 004
H-lekcaH 0,002 865 0,000 008
Asor 0,010 230 0,000 195
[wnokena yrnepona 0,015 236 0,000 112
Cymma 1,000 00 —_

D.4.3 MokazaTtenu u HeonpeOeneHHOCTU ANA CTaHAAPTHbIX ycnoeun 15 °C/M5 °C
D.4.3.1 PesynbTtaTtsl MCNOMb30BaHUS €QUHWYHOW MaTpu1Lbl ANa KOppensaunM 3Ha4eHWin MONAPHOI 40NN

MokazaTens Y u(Y) uy)
Boicwana obvemHaa TennoTa cropanus, MIOx - M3 39,733 51 0,026 916 0,053 833
(mocne okpyrneHus cornacHo 11.5.2) 39,734 0,054
Huawas obbemHas Tennota cropaHna, MIOx - m—3 35,868 11 0,024 757 0,049 515
(nocne okpyrneHusa cornacHo 11.5.2) 35,868 0,050
MNoTHOCTb, Kr - M2 0,764 62 0,000 586 0,001 172
(nocne okpyrneHus cornacHo 11.5.2) 0,764 6 0,001 2
OTHOCUTENBHAA NNOTHOCTL 0,623 91 0,000 478 0,000 956
(nocne okpyrneHus cornacHo 11.5.2) 0,623 91 0,000 96
Yuncno Bobbe (Beicwiee), MOx - M3 50,303 18 0,021 588 0,043 177
(nocne okpyrneHus cornacHo 11.5.2) 50,303 0,043
Yuncno BoBbe (Huswee), MOx - M3 45,409 54 0,020 151 0,040 302
(nocne okpyrneHus cornacHo 11.5.2) 45,410 0,040

D.4.3.2 Pesynbratsl MCNOMb30BaHWA NONHOW Matpulbl ANg KOPPensauuMm 3HadyeHuiA MonapHOW Jonu

3HaueHna Ans aNemMeHToB r(x;, xf) MaTpuubl (HOpManuaauun) Ko3a@UUNEHTOB KOpPPEensuMM 3Ha4YeHWA MOMSIPHOM
0ONK, BelYUCINEHHBIE NO hopmyne (24) u oKpyrneHHble A0 WEeCTOoro 3Haka rnocre 3anaTol, NpUBeaeHbl B criegylolen Ta-
bnuue gaHHeiX. [epecMOTpeHHbIE OLEHKM ONA HEONPeoeneHHOCTel 3Ha4YeHUIA pa3nnyHbIX NoKasaTenei, NonyyYyeHHsIe ¢
MCMNOMb30BaHNEM 3TOW MOMHOW MaTpULbl KO3 PULIMEHTOB KOPPENALMA BMECTO eAUHUYHON MaTPULLLI, MOKa3aHbl B criedy-
towen Tabnuue. O4eBMOHO, YTO ANS 3TOrO TUNMYHOrO NpYMepa 3Ha4YeHUs 3aMETHO MeHbLUE, YeM npueegeHHble B D.4.3.1.
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MNokasaTens Y u(Y) uy)
Beicluas o6beMHas Tennota cropaHus, MDx - M3 39,733 51 0,016 316 0,032 631
(nocne okpyrneHua cornacHo 11.5.2) 39,734 0,033
Huawas ofbemHas TennoTa cropaHus, MIOx - m—3 35,868 11 0,015 305 0,030 609
(nocne okpyrneHua cornacHo 11.5.2) 35,868 0,031
MNOTHOCTb, Kr - M™2 0,767 62 0,000 277 0,000 554
(nocne okpyrneHnusa cornacHo 11.5.2) 0,764 6 0,000 55
OTHocuTenbHas MNoTHOCTb 0,623 91 0,000 226 0,000 453
(nocne okpyrneHnua cornacHo 11.5.2) 0,623 91 0,000 45
Yuncno BoBbe (Beicliee), MOx - M3 50,303 18 0,019 823 0,039 646
(nocne okpyrneHus cornacHo 11.5.2) 50,303 0,040
Yucno Bo66e (Huawee), MOx - m—3 45,409 54 0,018 498 0,036 996
(nocne okpyrneHus cornacHo 11.5.2) 45,410 0,037

D.4.4 NokazaTtenu u HeonpegeneHHOCTU ANA cTaHAApPTHbIX ycnosun 25 °C/0 °C
D.4.4.1 PesynsTatsl MCNOMb30BaHUA €AUHWUYHON MaTpuLbl ANS KOppenauni 3Ha4eHnin MONAPHOW 40MNu

MokasaTenb Y u(Y) uy)
Boicwan obvemMHaa TennoTa cropaHus, MK - M3 41,893 60 0,028 425 0,056 850
(nocne okpyrneHus cornacHo 11.5.2) 41,894 0,057
Huzwaa obvemHas Tennota cropanua, MDx - M3 37,852 28 0,026 164 0,052 327
(nocne okpyrneHusa cornacHo 11.5.2) 37,852 0,052
MNoTHOCTB, Kr - M™3 0,807 01 0,000 619 0,001 238
(nocne okpyrneHusa cornacHo 11.5.2) 0,807 0 0,001 2
OTHOCKUTENBHAA NMNOTHOCTL 0,624 11 0,000 479 0,000 958
(nocne okpyrneHus cornacHo 11.5.2) 0,624 11 0,000 96
Yuncno Bobbe (Beicwee, MOx - w3 50,029 30 0,022 783 0,045 566
(nocne okpyrneHus cornacHo 11.5.2) 50,029 0,046
Yucno Bobbe (Huswee), MOx - M3 47,913 76 0,021 278 0,042 557
(nocne okpyrneHua cornacHo 11.5.2) 47,914 0,043

D.4.4.2 PeayneTatsl MCMNOML30BaHWSA NOMHOM MaTpULbl 4NS KOppensaunii 3Ha4eHUIA MONAPHON 405K

OueBnAHO, YTO M3MEeHEHWE CTaHOAPTHBIX YCMOBWMIA He BNWSAET Ha MaTpuuy (HopManusauum) koadduUMeHToB Kop-
penauuMnM 3Ha4EHUIA MONSIPHOW 0N, KOTopas 0CcTaeTca HEM3MEHHOW NO cpaBHeHWKo ¢ npeacTaenerHHon B D.4.3.2. To xe
camoe, Kak NoKasblBaloT pesynsTaThbl, KACAETCH 3aKINIOYEHWs, YTO MCMNOMNb30BAHWNE EAMHUYHOW MATPULbI BMECTO MOMHOW
MaTpuLbl HOpManu3aumm gaeT «be3onacHyto» (3aBbILLEHHYH)) OLEHKY HEONPEeOEeneHHOCTM AN BCEX NoKasaTenein.

MokasaTens Y u(Y) uy)
Bbicwasn obbemMHas TennoTa cropaHus, MIDx - M3 41,893 60 0,017 241 0,034 483
(nocne okpyrneHusa cornacHo 11.5.2) 41,894 0,034
Huzwaa obvemHas Tennota cropaHua, MIOx - M3 37,852 28 0,016 181 0,032 361
(nocne okpyrneHnua cornacHo 11.5.2) 37,852 0,032
MMOTHOCTL, Kr - M3 0,807 01 0,000 293 0,000 586
(nocne okpyrneHusa cornacHo 11.5.2) 0,807 0 0,000 59
OTHOoCcUTENbHas NNOTHOCTL 0,624 11 0,000 227 0,000 454
(nocne okpyrneHusa cornacHo 11.5.2) 0,624 11 0,000 45
Uncno Bo66e (Boicee), MOk - m—3 50,029 30 0,020 914 0,041 828
(nocne okpyrneHua cornacHo 11.5.2) 50,029 0,042
Uncno Bo66e (Huswee), MOx - m—3 47,913 76 0,019 528 0,039 057
(nocne okpyrneHusa cornacHo 11.5.2) 47,914 0,039
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MpunoxeHne OA
(pekomeHgyemMoe)

PekomeHngauuu no Bblﬁopy nepeyvyHA y4UTbiBaeMblX KOMNOHEHTOB NPUPOOHOIO ras3a
npu onpepneneHu ero CbM3MKO-XMMM'-IECKVIX nokasareneu AnA KOHKpeTHOro y3na H3MEPEHHﬁ

OCHOBHbIM BOMPOCOM MNpY BbIDOpe METOO4UKM ONpeneneHns KOMMNOHEHTHOMO COCTaBa MpUPOOHOro ra3a Ons KOH-
KpEeTHOro yana namMepeHuin, obecneynBaioLLeil Nony4eHne JOCTOBEPHOW MHGOPMAaLWMK 0 COCTaBe U (PU3NKO-XMMUYECKIX
nokKasaTensAx Ka4ecTea NPMpPOZHOro rasa, ABNAeTCA BbIOOp ONTMMANBHOrO NEPeYHs KOMMOHEHTOB, NO4NeXalmx onpeae-
NEHWMIO.

B ntobom cryyae BeIGop OCyLLECTBNAIT HA OCHOBaHUW PaCLUMPEHHOMO aHanvM3a KOMMOHEHTHOMO CocTaBa npyvpoa-
HOTrO ra3a B TOYKE U3MEPEHWUW, MPOBOAMMOrO MO aTTECTOBAaHHLIM METOAMKAM M3MEPEHWIA MONAPHOM A0NW KOMMOHEHTOB.
Mpu pacliMpeHHOM aHanmnae JoMMKHLI BbITb onpeaeneHsl CoaepXaHMA YINeBoAOPOAHbIX KOMMOHEHTOB € YMCIIOM aTOMOB
yrnepoga C;—Cg (Bknioyas 6eH3on 1 Tonyon), NOCTOAHHBIX rasos (a30T, KMCNopoA+aproH, AMOKCUA Yrmepoaa, renuin
BOJOPOA), CEPOCOAepXKallMX KOMMNOHEHTOB (cepoBogopos, MepkanTanel C;—C,, cepookeug yrnepoaa) 1 BOAAHbIX NapoB.
[Mpyn 3TOM HWKHASA rpaHMLa U3MEPEHWUIA MOMAPHOR 0N KOMMOHEHTOB AOMKHA COCTaBNATL AN YINEBOAOPOAOB, refnns 1
Bogopoga He bonee 0,0010 %, ona cymMmapHOro cogepaHus KUCnopoaa 1 aproHa, asoTta U AMokcuaa yrnepoga — He 6o-
nee 0,0050 %.

Mpy PYTUHHBLIX M3MEPEHWUAX HA KOHKPETHBIX Y3Mnax y4eTa [0MycKaeTca NPOBOAMTL COKPALLEHHbIA aHanu3 Komno-
HeHTHoro coctasa 6e3 NoTepn AOCTOBEPHOCTM BbIMMCIEHHLIX 3HavyeHnin ©XI1, ncnoneays:

a) o6LLenpyHATOE AONYLIEHUE HE YYUTBIBATL NPY PYTUHHBLIX MaMepeHnsx Ansa seliducrieHns XN KoMNoHeHTk, MO-
nsipHasi 4ons KOTopbIX He npeBbiwaeT 3HadveHus 0,005 %, BBUOY HE3HAYMMOrO BKIaAa 9TUX KOMMOHEHTOB B BEIYUCMEHHLIE
3Ha4veHus OXIT;

©) YCNOBHO-NOCTOAHHOE 3HAYEHWE MOMAPHONM 0NW ANA HEKOTOPLIX KOMMOHEHTOB Ha YCTAHOBINEHHbIW Nepuoa Bpe-
MEHW MPW HEBO3MOXKHOCTK 0BecneyeHns M3MepEeHUiA X TEKYLLETO 3HAYEHWUSA MOMAPHOM J0NMU C NPUMEHEHNEM MMEHLLIEN-
Csl aHanUTUYECKO CUCTEMbI;

B) M3MepeHne CyMMapHOM MONSIPHOW J0NKM ABYX Unn Bornee KOMMOHEHTOB, (DUKCUPYEMbIX B BUAE XpomaTtorpacu-
YeCcKW HepPa3LEeNeHHbIX MUKOB, HAaNpUMep KMCNopoa+aproH+a3oT UKW KOMMOHEHTLI TAXKENEee NeHTaHa B BUAE NCEBOOKOM-
noxenTa Cg,.

BmecTe ¢ Tem npu Hanuyum oBoCcHOBaHWUSA HE3HaYMMOCTKU BKNada B Bbl4MCNEHHbIe 3Ha4YeHns ©XI1 (Y) cokpalleH-
HbIl aHanM3 MOXET BObITb NPUMEHEH ANS NPUPOOHOro rasa NOCTOAHHOTO COCTaBa B OTHOLLUEHWM KOMMOHEHTOB, 3HAYeHWe
MOnsipHOU Jonu koTopbix npesbiwaet 0,005 %.

O6ocHoBaHMe He3HAYMMOCTU BKNaaa B 3Ha4eHus OXIN npoBoasT nyTemM OUEHKU OTHOCUTENBHOIO U3MeHeHus (*V, %)
3HaueHWit Bcex OXIT, BBIMUCTIEHHBIX MO NOMHOMY (Y) M cokpalleHHoMy(Y ) KOMMOHeHTHoMY cocTapy. OueHky ¥ npoBoasT
ONd nokasarenei:

- Boiclwasa obbemHan Tennora cropanua (Hv) s, MOx/m3;

- HuzWwan obbemMHas Tennota cropaHns (Hv)y, , MOx/m3;

- OTHOCMTENbHAA NNoTHOCTE G;

- abcontoTHas MAoTHOCTL D, Kr/m3;

- BbICLLEe uncno Bo66e W, MOx/m3;

- Huslwee vucno Bobbe W), MDk/m3.

B kavecTBe KpuTepus oueHku obocHoBaHHOCTM W ANS COKpaLLEHUA NepeyHs onpenensembiX KOMNOHEHTOB Npu-
HMMaKT HopMaTue, paBHbid 20 % 3Ha4YeHnsa paclMpeHHoW HeonpegeneHHocTy 3Hadenua XM U(Y), BelancneHnHoro no
pe3ynsTatam NoiHOro KOMMOHEHTHOMO COCTara Cyxoro raza.

Mpw nonyyeHnn sHadeHnsa moagyna W He 6onee HopmaTuea ana Becex ®XIN MCKNoYeHMe KOMMOHEHTa(oB) U3 Yicna
onpefensiemMblXx Mo BHEOPAEMOW METOAMKE M3MEPEHWIA CYMTAOT 0DOCHOBaHHLIM. [pu nony4yeHun 3HadveHua mogyna W
6Gonee HopMmaTUBa XOTHA Obl MO OQHOMY MOKa3aTEeNo UCKMHYEHNE KOMMNOHEHTa(0B) He JonycKaeTcs.

B kauyecTBe npumepa npueeneHa oueHka 0BOCHOBAHHOCTM WCKIHOYEHWA K3 yucna obs3atensHo onpepensieMbix
KOMMOHEHTOR renusi, BOAOPOA4A W BOOSHLIX NapoB AnA OByx 0OpasuoB NpUMpoOOHOro rasa, cocTae KOTOpbIX MPUBEAEH B
Tabnuue JA.1. MNpumep npuBedeH AN MeToda onpeaeneHus «MeTaH no pasHOCTU».

Tabnuya [OA.1— lNacnopTHele OaHHbBIE O NOMHOM KOMMNOHEHTHOM cocTase obpasuos 17

O6paszey Ne 1 O6paszey Ne 2
KoMnoHeHT
X, mon. gons, % U(x), mon. gons, % x, mon. pons, % U(x), mon. pons, %

MeTaH ocTansHoe ocTansHoe

3TaH 11,83 0,47 4,69 0,19

[MponaH 3,63 0,22 0,623 0,038
2-MeTunnponaH (M306yTaH) 0,297 0,012 0,0340 0,0023

37
Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 46 /53

Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-31369-2021



https://gostexpert.ru?utm_source=pdf&utm_medium=61890
https://gostexpert.ru/gost/gost-31369-2021?utm_source=pdf&utm_medium=61890&utm_term=page

roCT 31369—2021

OkoH4aHue mabnuusr JA.1

Obpaseu Ne 1 Obpaszey Ne 2
KomnoHeHT
x, mon. gonsa, % U(x), mon. gonsa, % X, Mon. gons, % U(x), mon. gonsa, %

H-ByTaH 0,203 0,018 0,0269 0,0019
2-MeTunbyTaH (M30neHTaH) 0,0374 0,0025 0,0051 0,0005
H-MNeHTaH 0,0261 0,0018 0,0042 0,0005
[ekcaHbl 0,0212 0,0015 0,0066 0,0006
Ounokcua yrnepona 0,0130 0,0020 0,0782 0,0059
asor 6,36 0,26 1,26 0,05

Kucnopog+aproH 0,0070 0,0016 0,0076 0,0017
[enwuia 0,0128 0,0010 0,0394 0,0026
Bogopoa 0,0055 0,0006 0,0060 0,0006
BopsHow nap 0,0150 0,0015 0,0150 0,0015

B tabnnuax OA.2, OA.3 npuBegeHa oueHka 060CHOBAHHOCTM MCKMIOYEHMA M3 Yncna obazatenbHo onpeaenaemblx
KOMIMOHEHTOR renusi, BOAOpOAa W BOOAHLIX MApoB AnsA AByx 06pa3uLoB NpupoaHoro rasza Ana BapuaHTOoB:

a) UCKITIOYEHUWE M3 Y1Cra onpefenseMbiX KOMIOHEHTOR refnvsa 1 BOLOPOAa;

0) UCKNKYEeHUe M3 Yucna onpeaenseMblX KOMNOHEHTOB BOASHbLIX NapoB;

B) UCKIOYEHWNE U3 Y1Cna onpeaensemMbiX KOMNOHEHTOB renus, BOAOPOAAa U BOAAHBLIX NAPOB.

Kak BuaHo u3 npeactaeneHHbix B Tabnuue [A.2 gaHHbeix, ans obpasua Ne 1 kputepuii oueHky 060cHOBaHHOCTY ONA
BCEX BApPMaHTOB He NpeBbILIEeH, YTO MO3BONIAET UCKNIYMTE M3 Y1crna obaszaTenbHo onpeaenseMblX KOMNOHEHTOB renui,
BOOOPOA W BOAAHBLIE Napbl NPKU UX YKazaHHOM COoAepXKaHUn.

[ns obpa3zua Ne 2 ons BapnaHTa 6) CoKpalleHHOro aHanuaa rnony4eHo nNpeebllleHue KpuTepus 060CHOBaHHOCTM NO
3HAYEHWMIO MMOTHOCTU U OTHOCUTENBHOW NMOTHOCTU, YTO HE MO3BOMNSET UCKMYAaTh M3 YACNA YYUTEIBAEMbIX KOMMOHEHTOR
BOASHLIX MApPOB; ANA BapuaHTa B) Nony4YyeHo NpeBbIleHWe KpUTepus 0D0CHOBAHHOCTM MO 3HAYEHWHO BLICLUEH U HU3LLEN
TENMNOTbI CropaHns NPy 0gQHOBPEMEHHOM UCKINIYEHNA U3 YMCNa YYUTbIBAEMbBIX KOMMOHEHTOB renns, BOOAOpoaa U BOASHbIX
napoB, YTO He MO3BOMSAET WCMONL30BATL HA NPaKTUKe BapuaHT COKpalleHHoro aHanuaa B). Bmecte ¢ Tem ans aHanuaa
obpasua Ne 2 MoxeT ObITb peann3oBaH BapyuaHT a) C UCKIKYEHWEM U3 yncra obA3aTenbHO YYMTLIBAEMbIX KOMMIOHEHTOB
renua U Bogopoaa npu UX ykasaHHOM COAepKaHuu.

Mpw1 Mcnonb30BaHUN NPUBEAEHHBLIX PEKOMEHAALWIA CNeqyeT ¢ yCTaHOBMEHHON NEPUOAUYHOCTLIO NMPOBOAMTE MpO-
BEpKY CcTabuNbHOCTA KOMMOHEHTHOMO COCTaRa NPYPOAHOIO rasa Ha KOHKPETHOM Yane U3MEpPEHWIA.

Tabnuya JA.2 — OueHka 0BOCHOBAHHOCTU UCKINKOYEHWSA KOMMNOHEHTOB Anga obpasua Ne 1

MokasaTens Y, eq. nam. Uu(Y), eq. nam. Y;g:ﬂﬂ AY:;:;“;Y)’ W ﬁ-‘IOO % S;Z:ETMBHME;::MOT::S;
uty) 060CHOBAHHOCTK
BapuaHT a)
(HV) g MO/ 40,57 0,205752 40,57 0,00041227 0,20 CootBeTcTBYET
(HV)ps MOp/m3 36,75 0,190621 36,75 0,00012418 0,07 CooTBeTcTBYET
G 0,6833 0,003306 0,6834 | 0,00009582 2,90 CootseTcTBYET
D, kr/m3 0,8230 0,003982 0,8231 0,00011541 2,90 CooTtBeTcTBYET
Wg, MOx/m3 49,08 0,275778 49,08 | -0,00294254 -1,07 CooteetctByeT
Wiy, M,ﬂH(/MB 44 46 0,254455 44 46 -0,00296715 -1,17 CootBeTcTBYET
BapuaHTt 6)
(HV) g, MOx/m3 40,57 0,205752455 | 40,58 | 0,006172503 0,30 CootBeTcTBYET
(Hv) . MOx/m3 36,75 0,190620905 | 36,76 | 0,005598722 0,29 CootBeTcTBYET
G 0,6833 0,003305671 | 0,6834 | 0,000080611 0,24 CootBeTcTBYET
D, kr/m? 0,8230 0,003981512 | 0,8231 | 0,000097091 0,24 CooTBeTcTBYET
W, MOx/m3 49,08 0,275778384 | 49,09 | 0,004571849 0,17 CootBeTcTBYET
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3akn4yeHne o cooT-

MNokasaTtens Y, eq. nam. u(y), ea. nam. Y”M;z,a. AY:'E‘(\;;; Y - A—y-100 % BETCTBUW KPUTEPUID

’ i ' uy) ’ ob6ocHOBaAHHOCTH

Wy, MIbx/m3 44,46 0.254454595 | 44,47 | 0,004150233 | 0,16 CooTaeTcTyeT
BapwuaHT B)

(HV) g MOx/m3 40,57 0,205752455 | 40,58 | 0,006172503 0,30 CooTtBeTcTBYET
(HV)p, MO/ 36,75 0,190620905 | 36,76 | 0,005598722 0,29 CooTBeTCcTBYET
G 0,683277395 | 0,003305671 | 0,6834 | 0,000080611 0,24 CooTBeTcTRYET
D, krim3 0,8230 0,003981512 | 0,8231 | 0,000097091 0,24 CooTBeTCcTBYET
W, MIOx/m3 49,08 0,275778384 | 49,09 | 0,004571849 0,17 CooTtBeTcTBYET
Wy MOx/m3 44,46 0,254454595 | 44,47 | 0,004150233 0,16 CooTeeTcTRYET

Tabnuuya [OA.3 — OueHka 060CHOBAaHHOCTK UCKIHYEHNA KOMMOHEHTOB Ana obpasua Ne 2

MokasaTens Y, eq. uam. U(V\l(a);.m— Yl:;an?.q. AYezﬂ(-\;;;.Y), W= ﬁ 100, % GI;E;I;J::?;V?MH:;?M?:SS;
u(y) 0B0OCHOBAHHOCTHN
BapuaHT a)
(HV)G, MDx/m3 38,30 0,069058 38,31 0,000391329 0,57 CooTBeTCcTBYET
(HV)p M[k/m3 34,57 0,06377 34,58 0,000104956 0,16 CooTtBeTtcTByeT
G 0,5907 0,001005 | 0,5908 | 0,000095260 9,48 CooteeTcTByeT
D, kr/m3 0,7115 0,001211 | 0,7116 0,000114736 9,48 CooTteeTcTBYET
W, Mﬂxdma 49,85 0,099356 49,84 —0,00350944 -3,53 CooTBeTcTBYET
Wy, MOx/m3 44,99 0,091376 | 44,99 -0,00349077 -3,82 CooTBeTcTBYET
BapuaHT 6)
(Hv)g. MOx/m3 38,31 0,069058 | 38,32 0,011004257 15,9 CooTtBeTcTBYET
(HV)p, Mox/m3 34,58 0,06377 34,59 0,009708386 15,2 CooTBeTCTBYET
G 0,5907 0,001005 | 0,5909 0,000205959 20,5 He cooTBeTCcTBYET
D, kr/m? 0,7115 0,001211 0,7117 0,000248067 20,5 He cooteeTtcTByET
W, MOx/m3 49,85 0,099356 | 49,85 0,005627819 5,66 CooTtBeTcTBYET
Wy MOx/m3 44,99 0,091376 | 45,00 0,004787833 5,24 CooTtBeTcTBYET
BapwaHT B)
(Hv)g. MDx/m3 38,31 0,069058 38,33 0,016201475 23,5 He cooteeTtcTByeT
(Hv)pp M/ m3 34,58 0,06377 34,60 0,014639639 23,0 He cootBeTcTBYET
G 0,5907 0,001005 | 0,5909 | 0,000194289 19,3 CooTtBeTcTBYET
D, krim® 0,7115 0,001211 0,7117 0,000234011 19,3 CooTBeTCTBYET
Wi, MO>x/m3 49,85 0,099356 | 49,86 0,012880982 13,0 CooTtBeTcTBYET
Wy MDx/m3 44,99 0,091376 | 45,00 0,011647082 12,7 CooTtBeTcTBYET
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Mpunoxexune b
(cnpaBo4HoOe)

MOHHPHI:II:I COCTaB CyXoro eosgyxa

Bce 3HayeHWa MonsapHOW oMM KOMNOHEHTOBR BO3AyXa B3AThl U3 [4].

Tatnuua [Ob.1 — MonspHbIi COCTaB Cyxoro Bosgyxa

KomnoHeHT MonsipHas gons
Aszot 0,780 848
Kucnopoep, 0,209 390
AproH 0,009 332
Ounokcua yrnepona 0,000 4
HeoH 0,000 018 2
lenuit 0,000 005 2
MeTtaH 0,000 001 5
KpunTtoH 0,000 001 1
Bopopon 0,000 000 5
MoHookcua gruasoTta 0,000 000 3
MoHookecua yrnepoga 0,000 000 2
KceHoH 0,000 000 1
40
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MpunoxeHwe OB
(cnpaBo4dHoe)

rOCT 31369—2021

CraHpapTHble TeMnepaTyphbl onpegeneHus U3INKO-XMMUYECKMX NOKa3aTeneni NnpMpogHoro rasa,
NPUHATLIE B pa3HbIX cTpaHax [npu ctaHgapTHomMm gaeneHuu 101325 Ma (760 mm pT. cT.)]

CraHgoapTHble TemnepaTypbl CropaHua U onpefeneHns obbema NpupogHOro rasa (npu ctaH4apTHOM AaBneHuy
101325 Ma) ana pasHbIx cTpaH npueeaeHs! 8 Tabnuue B.11).

Tabnuya [OB.1 — CraHgapTHble TeMnepaTypbl onpeaeneHnsa usnko-XxMMUYECKUX NokasaTenen npupoaHoro rasa

HaumeHoBaHwe cTpaHbl CrtaHgapTHan TeMmnepaTypa cropaHus, °C CranBaprvas ngn:eeszg?:a ROHRARNSHRA
ABcTpus 25,0 0,0
Kutai 20,0 20,0
Yexuna 25,0 20,0m 0,0
CnoBakus 25,0 20,0mn 0,0
HaHusa 25,0 0,0
®paHunsg 0,0 0,0
[epmaHua 25,0 0,0
Wtanna 25,0 0,0
Anonnga 0,0 0,0
Hupepnangbl 25,0 0,0
PyMbIHKWA 25,0 15,01 0,0
Mcnanusa 0,0 0,0
BenunkobpuTaHus 15,0 15,0
CtpaHbl CHIC n banTtum 25,0 20,0

1) B Poccwiickoit ®enepauun aeiicteyet FOCT P 56333—2015 «[aawl ropioune npupoaHsble. CTaHaapTHeIe yono-
BMSA M3MEPEHUS U BbIYUCMNEHUSA (PU3UKO-XMMUYECKUX CBOMCTB», B COOTBETCTBMU C KOTOPLIM MPUBEOEHbl 3HAYEHWA CTaH-
OapTHOW TeMnepaTtypsbl, ykasaHHele B Tabnuue [B.1.
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Mpunoxenne O
(obazaTtenbHoe)

KOIBC')(bVILlHEHTI:I CXMMaeMoCTuU AnA KOMNOHEHTOB NPUPOOHOro ra3a
AnA pa3nUyHbIX CTaHOAPTHbLIX yanBHﬁ H3MEpeHMﬁ

Tabnuua A1 — KoaddUuneHTsbl CxUMaeMoCTH AN NOCTOSAHHLIX ra30B MpW cTaH4apTHBIX TeMnepaTypax usMepeHus

KoadbchmumeHT cxmumaemoctn Z(t,, pg)
J KomnoHeHT

=070 6 = 1570 t, = 15,55 °C i, =20*C
1 MeTtaH 0,997 62 0,998 02 0,998 04 0,998 14
2 O1aH 0,990 01 0,991 53 0,991 58 0,991 97
3 MponaH 0,978 70 0,982 10 0,982 21 0,983 06
4 H-ByTaH 0,959 49 0,966 50 0,966 72 0,968 45
5 2-MeTtunnponaH (M3obyTaH) 0,964 28 0,970 30 0,970 49 0,971 99
18 OT1eH 0,992 47 0,993 61 0,993 65 0,993 94
19 [MponeH 0,980 94 0,983 95 0,984 05 0,984 81
41 Bopgopon 1,000 61 1,000 60 1,000 60 1,000 59
42 lMapbi 80061 0,930 0,945 — 0,952
43 Cepoeogopog 0,989 89 0,99148 0,991 53 0,991 93
44 Ammuak 0,984 86 0,987 89 0,987 99 0,988 71
46 Oxcua yrnepoga 0,999 34 0,999 53 0,999 54 0,999 59
49 lenuit 1,000 54 1,000 51 1,000 51 1,000 50
50 HeoH 1,000 50 1,000 49 1,000 49 1,000 48
51 AproH 0,999 04 0,999 24 0,999 24 0,999 30
52 Aszot 0,999 55 0,999 71 0,999 72 0,999 76
53 Kucnopopg 0,999 00 0,999 21 0,999 22 0,999 27
54 Ounokeung yrnepoga 0,993 25 0,994 34 0,994 38 0,994 66
55 Ouokcung cepel 0,975 09 0,980 24 0,980 40 0,981 61
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Mpunoxexnune OO0
(cnpaBo4dHoe)

CBE,D,EHMH O COOTBETCTBWW CCbINOYHbIX MEXrocynapcrtBeHHbIX CTaHOapTOB
MeXOoyHapoadHbIM CTaHOAapTamMm, NCNOoNb30BAHHbBIM B Ka4eCTBE CChINOYHbIX

Tabnuya O4.1

B NPUMEeHeHHOM MeXOyHapoOoHOM CTaHgapTe

OBo3HaveHWe CCbINOYHOro Mex- CreneHb
0Ob603Ha4YeHne U HAUMEHOBaHME CCbINMOYHOro MeXxXayHapoaHOoro ctaHgapra
roCYAapCcTBEHHOMO cTaHaapTa COOTBETCTBUA
[OCT 31371.1—2020 MOD ISO 6974-1:2012 «[a3 npupogHein. OnpegeneHve coctaBa M CBA3aH-
(ISO 6974-1:2012) HOW C HUM HeonpegeneHHOCTY C MOMOLLLI Fa30BOR XpoMaTtorpadumu.
YacTb 1. O6Lmre ykazaHua v onpegeneHve coctasay
[OCT 31371.2—2020 MOD ISO 6974-2:2012 «'a3 npupogHbiin. OnpegeneHne coctaea M CBA3aH-
(ISO 6974-2:2012) HOW C HUM HeonpegeneHHOCTU C NOMOLLbIO ra30BOW XpoMaTtorpaduu.
YacTb 2. BeluncneHwe HeonpeaeneHHoCTU»
NMpumevyaHne — B HacToswen Tabnuue MCNOML30BaHO Cledylolee YCnoBHoe 0603Ha4eHWe cTeneHy cooT-
BETCTBUS CTaHOaPTOB!
- MOD — mogundrumpoBaHHele CTaHAapPThI.
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