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MpeancnoBue

1 NOATOTOB/NIEH ®deaepanbHbIM rocyfapCTBEHHbIM YHUTaApPHbIM nNpeanpusaTueM «POCCUWCKUIA Hayu-
HO-TEXHUYECKUIA LeHTp MHdopmMauum no craHgapTMsayuumn, MeTposiorum U oueHke cooTBeTcTBUA» (Pryn
«CTAHOAPTUH®OPM») Ha ocCHOBe COGCTBEHHOTO NepeBoAa Ha PYCCKUIA A3blK aHITNOA3bIYHOW BEPCUN CTaH-
fAapTa. ykasaHHOro B NyHKTe 4

2 BHECEH TexHu4yeckum komuTeTOoM no cTaHgapTtusauun TK 180 «locypgapcTBeHHas cnyx6a cTaH-
[apTHbIX CNPaBOYHbIX AaHHbIX»

3 YTBEPX/OEH W BBEAEH B AEWCTBUE Mpukasom degepasibHOro areHTCcTBa MO TEXHUYECKOMY
perynnpoBaHuio n metponormm ot 15 geka6psa 2009 r. N 1043-cT

4 HacTtoAawwui ctaHfapT ABNSAETCA MOAUMDULNPOBAHHBLIM NO OTHOWEHNIO K MeX/AYHapoAHOMY cTaHAap-
Ty MNCO 20765-1:2005 «la3 npupoAHbIii. PacyeTHoe onpejesieHne TepMoAMHAMMYeCKUX CBOWCTB. YacTb 1.
CBoiicTBa rasoBoli ga3bl ANs ueneii TpaHcnopTupoBaHWsa W pacnpepgeneHusa rasa» (ISO 20765-1:2005
«Natural gas — Calculation of thermodynamic properties — Part 1: Gas phase properties for transmission
and applications», MOD) nyTeM M3MeHeHUA ero CTPYKTypbl A/19 NPpUBeAEHUS B COOTBETCTBUE C npaBuaamu,
ycTaHoBNeHHbiMM B FTOCT P 1.5 (noapa3saensl 4.2 n 4.3), a TakxXe NyTeM U3MEHEHUs oTAeNbHbIX hpas (cnos,
3Ha4yeHWli, nokasaTenen, CCbI/IOK), KOTOPble BblAe/IEHbl B TEKCTE NONYXUPHbIM KYypCUBOM.

BHeceHMe yka3aHHbIX TEXHUYECKUX OTK/IOHEHWU HanpaB/leHO Ha y4eT oco6eHHOCTell o6bekTa cTaHgap-
Tusaunmn, xapakTepHblix Ans Poccuiickoin ®epgepaumnmn, a Takxke CBA3aHO C Lenecoo6pas3HOCTbO NCNONb30Ba-
HUA CCbIJIOYHbIX HaLUMOHAaNbHbIX U MEXrocyJapCTBEHHbIX CTaHAapTOB BMECTO CCbIJIOYHbIX MeXAYHapOoaHbIX
cTaHAapToB.

HanmeHoBaHue HacTosiWero crtaHgapTa U3MEHEHO OTHOCUTE/IbHO HAaUMEHOBAHWNA yKa3aHHOro Mexay-
HapogHOro ctaHgapTa Ansa npuBegeHns B cooTBeTcTBMe ¢ FTOCT P 1.5—2012 (nyHKT 3.5).

CpaBHeHME CTPYKTYPbl HACTOSILWLEro cTaHAapTa CO CTPYKTYpOUli yka3aHHOTro MeXxAyHapoAHOro ctaHgapra
npvBeAeHo B AOMNOJIHUTENIbHOM Mpunoxenun A

5 BBEJAEH BMNEPBbIE

6 MEPEN3AAHWE. OkTAa6pb 2019 1.

MpaBuna NpUMeHeHNs HacTOALWEro cTaHjapTa YCTaHOoB/IeHbl B cTaTbe 26 PefepanbHOro 3akoHa
0T 29 moHA 2015 r. N9 162-®3 «O cTaHgapTusauun s Poccuiickoin depepauuun». NHdopmauns 06 ns-
MeHEeHUAX K HacT oA eMy cTaHAapTy nybaukyeTca B eXerofHom (No CoCTOAHUI0 Ha 1aHBapsA TekyLwero
roga) nHopmMaunMoHHOM yKaszaTene «HaunmoHanbHble CTaHAapThi», a 0OPULUNANbHbIA TEKCT W3MEHEHUN
W NonpaBoK — B eXemMecsaYHOM MHOpPMaLMOHHOM ykasaTesne «HauuoHanbHble cTaHjapThi». B cnyvae
nepecmMoTpa (3aMeHbl) MM OTMeHbl HACTOAWEro cTaHjapTa cooTBeTCTBYLee yBegoMeHne bygeT
ony6/MKoBaHO B 6Gnmxalillem BbINyCKE €XeMeCSYHOro MHOPMaLMOHHOIO yKasaTensa «HauuoHanbHble
cTaHgapThi». CooTBeTCTBYyLWAas NHpopmaLma, yBefoMNeHne U TeKCTbl pasMelarnTCca TakkKe B UH-
hopmMaLnoHHON cucTemMe 06LLETNO NOL30BAHUA — Ha opuumnansiiom caiiTe degepanbHOro areHTcTBa No
TEexHNYeCKOMY peryimpoBaHuio 1 MeTposorum B ceTun MHTepHeT (www.gost.ru)
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HacToswmnii ctaHgapT He MOXeT 6blTb MOJTHOCTLIO UM YaCTUYHO BOCNPOU3BeeH, TMpaXnpoBaH 1 pac-
npocTpaHeH B kayecTBe oPULManbHOTO n3gaHua 6e3 paspeweHnna ®egepasnbHOro areHTCTBa N0 TEXHUYECKO-
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HALULWOHADNDBHEB A CTAHAOAPT POCCUNCKOMN PEOLEPAL MM

FocyfapctBeHHas cucrtema o6ecnevyeHuns eqUHCTBA U3MeEpPeHUNl
rA3 I'lPIAPO,EI,HbIVI. TEPMOOVWHAMWYECKWE CBOWCTBA FTA30BOW ®A3bl

MeToAbl pacyeTHOro onpegenieHna NS Leneli TPAHCNOPTMPOBaHWA U pacnpefesieHNs rasa
Ha OCHOBe PyHAaAMEeHTa/llbHOTO ypaBHeHUA cocToAaHMA AGAS

State system for ensuring the uniformity of measurements. Natural gas. Gas phase thermodynamic properties. Methods
of calculation for transmission and distribution applications on base of the AGA8 fundamental equation of state

faTta BBegeHuna — 2011—01—01

1 O6nactb NpUMeHeHUs

HacTosiwunii ctaHgapT ycTaHaB/iMBaeT MeTOAbl PacHeTHOro OonpefeseHnsa TePMUYECKUX U KaTopUUecKux
CBOWCTB (TeEpMOAMHaAMNYECKMX CBOWNCTB) NPUPOAHOro rasa, NOAroTOBNEHHOIO ANA TpPaHCNOPTUPOBaHUA U
pacnpegeneHna no marucTpanbHbiM ra3onpoBojam, nNpu ycrioBUKN €ro HaXoXAeHUs TONbKO B ra3oBoii dpase.

HacToswunii cTaHgapT pacnpocTpaHseTcsas Ha NOATOTOBJ/IEHHble A/l TPaHCNOPTUPOBaHMA MO Maru-
CTpanbHbIM rasonpoBojamM radbl B guanasoHax AaBneHus p v TemnepaTypbl f, Nnpu KOTOpbIX Ha nNpakTuke
OCYL,eCcTBAAIOT TpAHCNOPTMPOBaHNE U pacnpeAeneHne rasos.

2 HopMmaTMBHbIE CCbI/KU

B HacTosfleM cCTaHAapTe MCNO/Ib30BaHbl HOPMATUBHbIE CCbIJIKU Ha CNeAylolMe cTaHAapTbl:

FOCT8.417FocypapcTBBHHAA cucTema obecnevyeHns eqUHCT Ba U3MePeHNin. EAUHULBI BEANYNH

rocT 31369 (MCO 6976-1:1995) ras npupoAHbIiA. BbluncieHne TeNN0Tbl CrOpaHus, NAOTHOCTU, OTHOCH-
TeNbHO NAOTHOCTYU, Yncna Bo66e Ha OCHOBE KOMMOHEHTHOTO cocTaBa

rocT 31371.1 (MCO 6974-1:2000) ras npupoaHbIli. OnpegeneHme cocTaBa METOAOM ra3oBOi XpOMaTo-
rpacpun c oueHkoli HeonpegeneHHocTn. YacTb 1. PykoBoACTBO NO NpoBeAeHNI0 aHanmnsa

MpumeuaHue — Tpy NOMbL30BaHUN HACTOSALMM CTaHAAPTOM Lien1ecoo6pasHo NPoBepuTb AeliCTBME CCbII0Y-
HbIX CTAHAAPTOB B MH(POPMALMOHHOW CMCTEME O6LLEr0 MOMb30BaHWst — Ha ouumanbHOM calite defepasibHOro areHT-
CTBa N0 TEXHUYECKOMY PEry/IMpPOBaHNI0 U METPOJIOTUUN B CETU VIHTEPHET UM N0 eXerogqHomy MHOPMaLMOHHOMY yKa3a-
Tento «HauvoHanbHble CTaHAAPTbI», KOTOPbIV ONy6/IMKOBaH MO COCTOSHMIO HA 1 sitHBapsi TeKyLero roga, v rno Bbinyckam
eXeMeCsUHOro MHpopMaLMOHHOTO yKasaTensi «HaunoHabHble CTaHAapThI» 3a TeKywW it rag. ECm 3aMeHeH CCbII0YHbIN
CcTaHAapT, Ha KOTOpbIi AaHa HeAaTvpoBaHHas CCbI/IKa, TO PeKOMEHAYETCsl MCMOMb30BaTh AEiCTBYIOWYI0 BEPCUIO 3TOTO
cTaHgapTa C yYeTOM BCEX BHECEHHbIX B JaHHYIO BEPCUIO M3MeHeHW. ECNN 3aMeHeH CCbINTOYHbIV CTaHAapT, Ha KOTOpPbIi
fJaHa faTupoBaHHasi CCbl/ika, TO PEKOMEHAYeTCsl UCMO0/Ib30BaTb BEPCUI0 3TOTO CTaHAApTa C yka3aHHbIM Bblle rofoM yT-
BepXAeHUs (NpuHSATUS). ECcnu nocne yTBepXAEHUs HACTOsILLero ctaHAapTa B CCbUIOYHbIA CTaHZapT, Ha KOTOpbIA gaHa
[aTMpoBaHHas CCblika, BHECEHO U3MEHEeHVe, 3aTparmBalolee nosioXeHve, Ha KOTOPOe AaHa CCbifka, TO 3TO MOJIOXKEHne
pekoMeHAyeTcs NPUMEHATbL 6e3 yyeTa AaHHOIO U3MeHeHMUs. EC/M CCbITOYHbIA CTaHAapT oOTMeHeH 6e3 3aMeHbl, TO Noso-
XEeHVe. B KOTOPOM faHa CCbl/IKa Ha HEero, PEKOMeHAYeTCsi MPUMEHSTb B YacTW, He 3aTparuBaloLieil aTy CCbiky.

3 TepMuHbI, onpegeneHnsa u o6o3HaveHns

3.1 TepMUHbI U onNpegeneHns

B HacTosiwiem cTaHgapTte npumeHenbl Tepmutbl no FTOCT 8.417. TOCT 31371.1, ¢ yueTtom [1]— [6]. a Takxe
cnepywlwmne TEPMUHBI C COOTBETCTBYHOLWMMM ONpeesieHUsiMI.

3.1.1 HempeanbHasa cocTaBnsawwas cBolictBa (residual property): CocTtaBnsawuwaa TepMognHaMmn-
4eckoro cBOlCcTBa, KoTopas onpeaensieTcs HeungeasbHbiM (PeasbHbIM) MOBeAeHWEM rasa WM FTOMOTeHHOW

N3paHune opuynanbHoe
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ra3oBoil cmecu, To ecTb npeacTaBnisieT co60i pasHULy Mexay TepMOoAMHAMUYECKUM CBOCTBOM peasibHOro
rasa Mau ra3oBoil CMecu U npgeanbHO-ra3oBOM coCcTaBNALWEN 3TOr0 CBOWCTBA rasa Wau rasoBoii cmecu npu
TexX Xe caMblX TeMnepaType 1 NAOTHOCTML.

3.1.2 kanopuyeckoe cBolicTBo (caloric property): XapakTepucTtuka rasa Uuimn roMmoreHHol ra3oBoii cme-
CU. KOTOPYI MOXHO paccuymTaTb No PyHAaMEHTa/IbHOMY YPaBHEHMUIO cOCTOoAHMSA (C MPUBMEYEHUEM faHHbIX
06 ngeanbHO-ra3oBblX 3HAYEHUSAX TENN0EMKOCT U, 3HT aNbNUN U 3HT pONuN).

MpumeyaHne — BbluMCNeHNEe KaOPUUECKUX CBOWCTB MO HACcTOALEMY CTaHAapTy NPUMEHVMO K BHYTpeHHell
3HEprun, aHTaNbLNUKN, IHTPOMUMN, N3OXOPHOI TEN/I0EeMKOCTH, N306apHO TenaoeMKocTu, KoadduumneHTy xoyns — Tom-
COHa. nokasaTesito U303HTPOMNbI (aanabaTbl), CKOPOCTU 3BYKa.

3.1.3 Tepmuyeckoe cBoiicTBo (volumetric property): XapakTtepucTuka rasa Winm romoreHHoOW ra3oBoii
CMecHu, KOTOpble MOXHO paccuynTaTb MO TEPMUYECKOMY YPaBHEHUIO COCTOSHUSA.

MpumeyaHne — HacTosWwM cTaHAapT PacnpocTpaHseTCs Ha TakMe TepMUYecKMe CBOMCTBA, Kak (hakTop
CKMMaeMOCTV 1 NIOTHOCTL; NEePeBo/, TePMUHA AaH e COOTBETCTBUU C [6].

3.1.4 TepMoaMHammnyeckoe cBoiicTBo (thermodynamic property): TepMuyeckoe naum kanopuyeckoe
CBOICTBO.

3.1.5 ypaBHeHne cocToAaHMA (equation of state): MatemaTuyeckoe BblpaXeHue B3aMMOCBSA3N MexXnay
napaMeTpamMu COCTOSIHUSI ra3a UAW TOMOTeHHOW ra3oBoOi cMmecu.

NMpumMmeuaHune — B 3TON YacTu crieAyeT yunTbiBaTb Pasnnuns Mexay AByMsi BUAAMW YPaBHEHMSA COCTOSIHUS, a
VMEHHO: 1) TEPMUUYECKMM ypaBHEHMEM COCTOSIHUSI, KOTOPOe yCTaHaB/MBaeT B3aMMOCBSA3b MEXAy TakMMu napaMerpamu
COCTOSIHUSI, KaK faBneHne, TemMnepatypa n o6beM, 3aHUMaeMblii 3afjaHHbIM KOJIMYeCTBOM BeLecTBa; 2) dhyHAaMeHTaslb-
HbIM YPaBHEHMEM COCTOSIHWUSI, KOTOpPOe YCTaHaB/IMBAET B3aMMOCBSi3b MeXAy MN/I0THOCTbI0, TeMnepaTypoii u cBo604HOM
3Hepruei frenbMronbLa.

3.2 O603HavyeHunsn

3.2.1 YcnoBHble 0603HayvYeHuns
YcnoBHble 0603Ha4YeHUS BE/IMYUH NpuBeAeHbl B Tabnuue 1.

Ta6nuuya 1— YcnoBHble 0603HAYEHNS BEINYUH

O6o3HaueHne HanmMeHoBaHWe BeMUMHbI EAVH1LBI n3mepeHnii
an KoHcTaHTa ypaBHeHUsi 1
(Vi), KoadhhnumeHT ypaBHEHUS COCTOSHUS UeanlbHOro rasa 1
(Ao2)- KoadhnLMeHT ypaBHEHUSI COCTOSIHUS UAeaslbHOTO rasa 1

b, KoadhhnumeHT ypaBHEHUS COCTOSIHUSA peasibHOro rasa 1

B BTopoii BUpuanbHbIii KO3hPULMEHT M3/KMOb
8O, KoadhhnumeHT ypaBHEHUS COCTOSIHUA UeasibHOro rasa 1

e: KoadhprumeHT ypaBHeHus 1

B MapameTp 6MHapHOro B3aMmoaeincTeus 1

cn KoadhhnumeHT ypaBHEHNSA COCTOAHUA peasibHOro rasa 1

»® MonspHasa nsobapHasa TeN10eMKOCTb kx/(kmonb «K)
o MonspHas nsoxopHas TeNJ0EMKOCTb kOx/(kmonb <K)
Co.; KoadhhnumeHT ypaBHEHUSA COCTOSHUSA UAeanbHOro rasa 1

c,, KoadhhnumeHT ypaBHEHNA COCTOAHUA peasibHOro rasa 1

Co YpaenbHaa n3obapHasn Tena10emMKocTb KIDK/(Kr *K)
cv YpenbHas nsoxopHasa Tens0eMKocTb kOx/(kr-K)
D YpaenbHasa (maccoBasi) NJI0THOCTb Kr/m3



MpogonxeHne Tabnuubl 1

O603HaveHve

°un.

Eo./

F,
f=0i
on

((O
o./

*'o.

HavmeHoBaHWe BeNMUMHbI
KoathuumneHT ypaBHEHNSA COCTOAHMA MeaslbHOro rasa
OHepreTUYeckuin NnapameTp B pacueTHbIX YPaBHEHUSAX
KoathuumneHT ypaBHEHNSA COCTOAHMA MeaslbHOro rasa
JHepreTnyeckuii napameTp 6UHApPHOro B3anMoAencTBns

SHepreTuyeckuii napameTp 6MHAPHOro B3aMMOAENCTBUS

MonsapHas cBo6ogHasa aHeprua Fenbmronbua
KoadhpuumeHT ypasHeHus

KoadppurumeHT ypaBHEHUS

BblcOKkOTEMMepaTypHbIi napameTp B ypaBHEHUAX
KoathhnumeHT ypaBHEHNA COCTOAHNA NAeanbHOro rasa
KoathdhnumneHT ypaBHeHUs

KoadhpnumeHT ypaBHEHUSA

OpueHTaLnOoHHbI napameTp

KoathhnumeHT ypaBHEHUA COCTOAHNA UAeanbHOro rasa
OpueHTaLMOHHbIN NnapameTp 6MHapHOro B3aMMogencTens
OpueHTaLMOHHbIV NapameTp 6MHAPHOrO B3aMMOoAeincTBMA
MonsipHas aHTa/IbNUA

YaenbHaa aHTanbnus

KoadhhnumneHT ypaBHEHNA COCTOAHMSA UAeanbHOro rasa
KoadhpnumneHT ypaBHEHUA COCTOAHNA neasibHOro rasa
KoadhhnumneHT ypaBHEHNA COCTOAHMSA UAeanbHOro rasa
KoadhpnuymeHT ypaBHeHus coctosaHna AGAS

MapameTp pasmepa Ans weei

MapameTp pasmepa A1 KOMMNOHEHTa

MapameTp pasmepa Ans 6MHapHOro B3avMoaencTeuns
TemnepaTtypa HOPMUPOBKK

MonsipHas macca weeW

MonsapHasa macca yro KOMMOHEHTa

Yncno KOMMNOHEHTOB B ra3oBOii cmecun

fNaBneHuve

KoadhpuumeHT ypaBHeHus

KoadppurumeHT ypaBHEHUS

KeagpynonbHblii napameTp

YHunBepcasnbHasa ra3osas noctosHHas — 8.314510*

MonsapHasa aHTponusa
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OkoHuaHve Tabnuubl 1

O603HaueHue HanmeHoBaHune BeNUYUHBI EAMHMMhI MSMepeHMVI
sn KoadhpnumeHT ypaBHeHURA 1

S YpenbHas aHTponus KOX/(Kr-K)
s, JvnoneHell napameTp 1

T Temnepatypa K

[ MonfapHasa BHYTPEHHAS 3Heprusa KK NKMONb
% KoadhhmumneHT ypaBHeHnss coctosHna AGAS 1

" YaenbHasa BHYTPEHHAS aHeprus KIK/Kr
\% KoadhdpmumeHT ypaBHeHNs 1

vi MapameTp 6MHapHOro B3aMMoaencTBms 1

w CKOpOCTb 3ByKa m/c

wn KoadhdhuumeHT ypaBHeHns 1

w, MapameTp accouunaymu 1

X MonspHas gons 1

X BekTop 3HaueHnii MONAPHON A0NN KOMMNOHEHTOB B Wwee (X,, x2. x3 ... x~.., x21) 1

z PakTop CXNMAEMOCTMN 1

S OTHOCUTENIbHAA NMIOTHOCTbL 1

< OTHOCUTEeNbHaA cBo6oAHaA aHeprua FenbmronbLa 1

K Mokasatenb agnabatbl

" KoadhdpuumeHT [xxoyna — TomMcoHa tOMMa

p MonspHasa naoTHOCTb KMO/1b/M3
T Ob6paTHas oTHOCUTe/IbHasA Temnepartypa 1

* MprBeAeHHOe B HacTosiwel Tabnvue 3HauyeHWe yHWBepCaslbHOM ra3oBoil NocTosHHON R He siBnsieTcs cambim
COBPEMEHHbIM U3 NPUHATBLIX MeXAYHapOAHbIM MeTPOIorMyeckMM coobuecTtBoM. OfHaKo 3TO 3HaYeHne 6bISI0 LWMPOKO
pacnpocTpaHeHO BO BpeMs pa3paboTku ypaBHeHUss AGAS. 11 NMO3TOMy OHO OCTaBJ/IEHO 3/eCb. PacxoxjeHune mexay
npuBeAeHHbIM 3HAYEHNEM U 3HAYEHWEM, NPUHATBLIM B HacTosLULee BPeMs, MeHblle yeM 5-10“°.

3.2.2 TloACTPOYHbIE UHAEKCHI

NHAeKCbl B YC/TOBHbIX 0603Ha4YeHUAX BE/IMHMH O3HA4YaloT caeayouee:

/— pHSA *-ro komnoHeHTa (o1 /= 1 go N):

| — pns BToporo (fro) kKoMnoHeHTa B 6UHapHoOM B3aumogelicteun (oT/'= 2 go b\
N — HoOMep KoadhuuMeHTa B ypaBHeHUN cocToAHua (ot N = 1 go 58);

0 — ANS naeanbHO-ra30BOr0 COCTOAHUSA;

r— ANA HenpaeanbHOW cocTaBNAKLWEN;

5 — yacTHasa Npou3BOfHasi MO OTHOCUTE/IbHO MONSAAPHOW NAOTHOCTY;

U— anAa ctaHpgapTHoro coctoaHua (/|(= 298.15 K. =0,101325 MNa);

T — YacTHaa npousBoHas No o6paTHOl OTHOCUTENbHON TemnepaType.

4 TepmoagunHaMuUyecKne OCHOBbI MeToda

4.1 CywHOCTb MeTOAa

MeToa HacTosAWero ctaHgapTa OCHOBbIBAETCSA Ha KOHLUENuuun, 4To 4718 nogfnexalwero TpaHcnoptTuposa-
HMIO NO ra3onpoBOAY NPUPOAHOrO rasa MMelTCA AaHHble 0 pe3ynbTaTax aHasin3a ero NosIHOro KOMMNOHEHTHOTO

4
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cocTaBa, UCMNONb3yeMble ANSA BbIYUCNEHUA TEPMOAMHAMMUYECKUX CBOWCTB rasa. dTW faHHble COBMECTHO C
TemMnepaTtypoii U NNOTHOCTbIO, XapaKTepun3y WM COCTOAHME ra3a, COCTaB/IAT KOMMN/IEKC BXOAHbIX nepe-
MEHHbIX AN paccMaTpuBaeMoro metoga. Ha npakTuke B KayecTBe BXO[HbIX NMepeMeHHbIXx 6osee yao6HO
ncnonb3oBaTb TeMnepaTypy U AaB/feHne. B Takom cnydae cHavana Heo6xoAMMO nNpeo6pas3oBbIBaTb 3TN Na-
pameTpbl COCTOAHUS B TemnepaTypy M NJOTHOCTb.

B HacTosAwem cTaHgapTe npeacTaB/ieHbl YpaBHEHUA, B KOTOPbIX cBOGoAHasA aHeprus Fenbmronbla Bbl-
paxaeTcs Kak hyHKLUSI NOTHOCTU, TemnepaTypbl U cocTaBa CMECU; MO 3TUM YpaBHEHUSAM TepMoOAUHaAMU4e-
CKue cBOlicTBa BblpaxalT yepe3 CBOGOAHYI 3Hepruto FenbMronbua U ee NPoM3BOAHble MO TeMnepaTtype u
NAOTHOCTW.

B HacToAwem mMeToje MCNOMb3YHOT pe3y/bTaThl AeTa/lbHOrO aHann3a MOJIAPHOro cocTaBa CMecu, To
eCTb [O/IXHbl GbiTb yKa3aHbl BCe KOMMOHEHTbI, MPUCYTCTBYOLUME B CMECU B KOJIMYECTBAX, NpeBblakWwmnx
0,00005 monspHoii gonun (50 MUANNOHHBIX YacTell MONAPHOW Aonun)l). AnA TUNNYHOTO NPUPOAHOTO ra3a Takomn
aHanuns3 JoJHKeH BK/OYaTb aslkaHbl, NpumepHo Ao C7 nnn Ce. COBMECTHO C a30TOM, AMOKCUAOM yriepoaa u
renvneM. O6bIYHO U30MepPbl aflkaHOB cBbliwe C5 06beAUHSAIOT C HOPMaibHbIMW M30MepamMun ¢ y4eTOM MONsp-
HOU mMacchbl.

[ONna HeKOTOPbIX NPUPOAHbLIX ra3oB cnefyeT yYnTbiBaTb AOMNO/THUTENbHbBIE KOMMOHEHTLI, Takue Kak yrne-
Bogopoabl C9 n C 10, BogAHON nap n cepoBoaopos. AN KOMMYHa/lbHO-6bITOBbLIX Fa30B HEO6XOAUMO YUYUTbI-
BaTb Ha/Myne BOLOPOAA U OKUCK yrnepoaa.

B HacTosAwem meToje UCMONb3YIT pe3ynbTaTbl aHaM3a KOMNOHEHTHOrO cocTaBa, pacCYNTaHHOTO Ha
21 KOMMOHEHT. TN KOMMOHEHTblI MOTYT NPUCYTCTBOBaTb B NPUPOAHOM rase B Ka4eCcTBE OCHOBHbIX UM BTOPO-
CTeneHHbIX cocTaBnAwWNX (cm. 6.2). Jtob6olhi «cnefoBON» KOMMNOHEHT, KOTOPbIi He BXOAUT B Yncno 21 onpe-
[EensieMoro, MOXHO NPUGN3NTENBbHO YUNTbIBaAaTb COBMECTHO C onpesensieMblM KOMMNOHEHTOM.

4.2 ®yHAaMeHTanbHOe ypaBHeHWEe COCTOSIHUSA A8 CBOGOAHON aHeprum Fenbmronbua

4.2.1 NcxoaHble NOTOXeHNNA

MpumeuvuaHue — McxofHble NONOXKEHUA AN PYHAAMEHTaIbHOTO ypaBHEHNS COCTOSHUSA A8 CBOGOAHON aHep-
mu FenbMrosibLua NpuBeAeHbl B MPUIOXeHUN A.

4.2.2 CBoboaHana saHeprua Nenbmronbua

CBo6oAHYl0 3Hepruio Menbmronblua / FOMOreHHOW ra3oBoli cMecu Npu 3afaHHblX AaB/leHUN U TeMmnepa-
Type BbipaxarT Kak CYMMY nfeasnibHO-ra3oBoi coctaBnsitowein /0 n HenpeanobHol coctaBnsatwei fr xapakrte-
pusyloleli noBegeHne peasibHOro rasa, CornacHo ypaBHeHUO

I(p . T.X)*/0(p.7\X) +/r (p.7\X), @

KoTOpoe npu 6e3pasMepHOM npeactaBneHun ceso6ogHom aHeprum B Buae o= fi{fR T) npeo6pasytT B ypas-
HeHue

Y>(5.1,X)a (E(5,7,X) t g (6.7.X), @)
rae X — BeKTOp MOMISIPHbIX A0O/1eil cMecH;
T — o6paTHas (6e3pa3mepHasi) OTHOCUTeNbHAA TeMnepaTtypa, CBA3aHHasa c TemnepaTtypol / no cuoi-
HOWeHUto
t*L T )
roe L= 1K.

MocKobKY, COrNMacHo CTaTUCTUYECKOW TepMmognHamuke, cBo6oaHas aHeprus FenbMronbua npeacraBns-
eT co6oii HeMoCpeACTBEHHbI pe3ynbTaT YNCNa U TUNOB MOJEKY IIPHbIX B3aMMOAeicTBUIi B CMecU U aBnsieTcs
TeM caMblM HemnocpefCcTBEHHOW (hyHKUUeli MOMSPHOW MNOTHOCTU U MOJISIPHbIX AOMeli MOMeKy/n B CMecu, B
ypaBHeHus (1) n (2) B KauecTBe BXOAHbIX NEePeMeHHbIX 3anMCbiBalOT COOTBETCTBEHHO P — MOJISIPHYIO MN/IOT-
HOCTb U 6 — OTHOCUTENbHYIO MAOTHOCTb, a He faB/ieHune p.

OTHOCUTENIbHYIO MAIOTHOCTb 6 CBSA3bLIBAIOT C MONIAPHON NIOTHOCTLIO P NO YpaBHEHUIO

5=K3ep. (4)

roe K — cmecesoit napameTp pasmepa.

MJ/IH*1— HecucTemHas eguHuMLA.
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NpeanbHO-ra3oBylo cocTaBiAloWyo 0 OTHOCUTENIbHOW CBOGOAHON aHeprnn FenbmMronbLa Nosay4vyarT Ul
ypaBHeHWi Ana npeanbHO-ra3oBoil n3ob6apHoii TennoemkocTn (CM. 4.2.2) n N36bITOYHON cocTaBnawwel ¢orns
ypaBHeHus cocTtoaHua AGAS8 (cm. 4.2.3).

4.2.3 WpeanbHo-razoBas cocTaBnfAtwWwas cBob6oaHOl aHeprum Nenbmronbua

NpeanbHO-ra3oByl0 COCTaBNAOWYO CBO60AHON aHeprum Fenbmronbua yepes aHTanbnuio hOm aHTpo-
nuio sO BbipaxalT B COOTBETCTBUMN C ypaBHEHNEM

fQ(p, T,X) =hQT,X)- R T-T sQ(p.7\X). (5)

B cBoOW ouepenb, aHTanbnuiwo Jic n aHTponuio SO BblpaxalwT 4epes3 uaeasbHO-ra3oByl M306apHYto
TennoemkocTb cO p no ypaBHeHusm (6) u (7). rae B KayecTBe NpefesioB MHTErpMpoBaHUs ycTaHaB/UBaOT

Temnepatypbl M4 un T\
{T,X)~ jc QT +hQJ; (6)

sO(p.T.X)=|-"<yr-R.In™*j-R .|n (~ j+Soe-/? £ xr Inx,. 7)

CTaHpgapTHOE COCTOSAHNE ANSA HYNEBbIX 3HAYEHUI 3HTaNbNUN N 3HTPONUKN ycTaHaenueatTnpu /,(= 298,15 K
mp, =0.101325 MPa gns uaeanbHo Hepearnpytou el rasosoii cmecu. KoHcTaHTbl nHTerpuposanus ho ,,
n sOu ycTaHaBnuBalT gasee Tak. 4To6bl cnefoBaTb 3TOMY ycnoButo. CTaHgapTHY (uaeanbHO-ra3oBylo)
NAUTHUCTb PB ONPEAENAT N0 CUUTHUWEHUIO p0 - p0/(K 1b).

HeugeanbHytlo cocTaBnstouyt cBo60AHON aHeprun Fenbmronbua 0 = ft /(R WT) onpegenstoT, ncnons-
3ya ypaBHeHua (6) u (7), Kak dYHKUMIO 6 . TN X . N0 ypaBHEHUIO

®o(54.%) 1x. 1nx, (8)

1-1

(6onee NnoApoOGHY MHOPMALMIO CM. B MPpUIOXeHun B).

4.2.4 HeunpeanbHas cocTaBnstUWas cBo6oaHOW 3aHeprun Fenbmronbua

B HacTosiwem cTaHAapTe HeuAeasNbHYlO cOocTaBnsAWYO cBO60AHOM 3Heprun MenbMronbua nonyyawTt
nyTemM MCNO/Ib30BaHUA ypaBHEHUs cocToaHuA AGAS8. 3anucbiBas (DakTop CXUMAEMOCTU KakK (PYHKLMWNIO OTHO-
CUTEeNbHOW NNOTHOCTW, 06paTHO OTHOCUTENbHOW TeMnepaTypbl U MONAPHbIX A0/Mei KOMNOHEHTOB, ypaBHe-
Hune coctoAaHnAa AGAS8 npeacTaB/iAlOT B BUAeE C/IeAYOLWero ypaBHeHns

a ¢ 10 58 \ / \
Z“UAT'5] e. "™ *KC,'N * ANexp(-C,,.5".). ©)
n-13 n-13
rne B — BTOpoii BuUpnanbHbiii KO3 PULNEHT;

Cn — cyHKLMA MONAPHbBIX 4ONeli KOMMOHEHTOB;
WM, bn, CM. KN— KO3 PULNEHTBI YPaBHEHUSA COCTOSHUSA U (PYHKLMUN MOMSIPHBIX f0/1€eli KOMMNOHEHTOB.

D akTOpP CXMMAEMOCTU Z CBA3bLIBAKOT C HEWAEeaNbMOW cocTaBNslOWen OTHOCMTENbHOW CBOGOAHOW aHep-
my FeNibMrosibla ¢ r COracHoO ypaBHEHMUIO

2 =1+6dr6. (10)

roe ¢or 5— vyacTHas Npou3BoAHAs OT or N0 OTHOCUTENbHOW NMIOTHOCTY NPU NOCTOSIHHBIX T U X.

NyTem uckNw4YeHns Z, ucnonb3ys ypaBHeHus (9) u (10) u nHTerpupoBaHne No OTHOCUTENbHOI NNOT-
HOCTMW, NMPUXOAAT K ypaBHEHWUI ANA HeupeanbHOl cocTaBNsilOW el OTHOCUTeNbHOW CBOGOAHOW 3Hepruu
FenbMmronsua

Or(5,7T.X)*~ -5 £ Cnmu»+ X Cnmurménexp(-cn m6*n) (11)
K n-13 n-13

(6onee NnoapOGHY MHOPMAL MO CM. B NpuioxeHun C).

b
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4.2.5 OTHOCuUTeNnbHas cBo6oAHas 3Heprna fenbmronbua

Mcxona M3 BO3MOXHOCTM paccyntaTb BCe TEpMOAUHaAMMUUYECKMe CBOMCTBA NO PyHAaAMEHTa/lbHOMY ypaB-
HEHWIO COCTOAHUSA (2) ANSA OTHOCUTENbHOM CBOGOAHOVW 3aHeprun NenbmMronbua ¢ NyTEM UCMNOb30BaHUA ypaB-
HeHuUs (8) ons vaeanbHO-ra3oBOW cocTaBnsawelt ip0 u ypaBHeHua (11) onsA HengeanbHOW cocTaBNsALWen 4T,
OTHOCUTENbHY CBOGOAHYIO aHepruto Menbmronbua LB>NpPeacTaBAAlOT B BUAE ypaBHEHNSA

(12

*TT-*Z C. t“ &2 C.ea"e*>exp(-c, S*)
* n-13 n-13

4.3 TepMmogmMHamuyeckne cBoiicTBa, nofiyyaemMmble M3 CBO604HON aHeprun FenbmMronbua

4.3.1 WNcxXoAHble MOJIOXEHUNA

Kax/joe M3 TepMOAMHAMMUYECKNX CBONCTB MOXHO BblpasnTb B SBHOM BU/Je Yepe3 OTHOCUTE/IbHYIO CBO-
604HYI0 aHepruto FenbMronbua ¢ v pas3/InyHbie NPON3BOAHbIE OT Hee. Tpebyemble NponsBoAHble ¢T, i1l b6,
DM 1 b onpepensatoT No ypaBHEHNAM:

Kax Ayt nMpousBOAHYl0 onpeaensioT B BUAE CYMMbl MAeanbHO-ra3oBOi cocTaBnsilowen (cm. npunoxe-
Hue B) n HoupeanbHoU cocTaBnsitoueii (CM. npunoxernne C). BBOAAT NOACTAHOBKU, NPpUBEAEHHbIE B ypaBHe-
HUAX. 418 YNPOLWEHUA NONyYeHUs TpebyeMblX aHaIUTUUECKNX BblpaXeHWii:

%)]

B L

P 2-8 G5 +82 h&5; (14)

W 506-r6 ¢ 16 (15)

(6onee AeTanbHble BblpaXeHUss ANA ¢T, ¢,,, b, b, n 2 cm. B NPUNOXeHUN C; HEO6XoANMbIE 06l e BblpaXeHUs
ONA pas/INyHbIX TEPMOANHAMUYECKUX CBOWNCTB NpuBeeHbl B4.3.2.1— 4.3.2.9 (ypaBHeHuAa (17)—(26)]: BypaBHe-
HUAX (19)— (24) HNXHME CUMBOJIbI OTHOCATCA K MOJIAPHBIM BeNMYNHAM (TO eCTb OTHECEHHbLIM K 1 KWIOMONO) U
COOTBETCTBYOLWNE BEPXHNE CUMBOJIbI OTHOCSATCSA K MAacCOBbIM Be/iM4MHaM (TO €CTb OTHECEHHbIM K 1 Kuorpam-
My); Mepexoj 0T MOJIAPHbIX MePeMeHHbIX K MACCOBbIM LOCTUTraeTCs Ae/leHUeM Ha MonapHyo maccy M).

NMpumeuvaHnune — BaTuxypaBHeHusx R — monsapHas rasoBas noctosiHHas: cootsetcTBeHHo. R/M — maccosas
rasoBasi MOCTOSIHHas.

MonsipHyto maccy M cmecu nony4yaw! Ha OCHOBe KOMMNOHEHTO cociaea X n MonsApHbix macc M, kom-
NOHEHTOB MO YpaBHEHUIO n

M * E£x( Mr (16)
11

3HaAYeHUA MONSAPHbLIX Macc M, KOMNOHEHTOB NpuBeAeHbl B (7) 1 [8], B KOTOPbIX 3TV 3HAYEHUS ABNAKOTCA
MAEHTUYHBIMU 3HaveHusim, npueegeHHbim B TOCT 31369.

MpumeuyaHne — 3HadYeHWs, NPUBEAEHHbIE 41 MOJSIPHBLIX Macc, B GO/IbLUMHCTBE C/lyYaeB He WAEHTUYHbI
COBPEMEHHbIM 3HAYeHUsIM, NPUMEHSIEMbIM B MEX/AYHApPOAHON METPOMIOrMYecKol npakTuke. OHW NPeACTaBAAOT co6oi
3HauYeHUsi, KOTOPbIe 6bIIN UCMOMNb30BaHbl B OCHOBHOM MNpY MOYYEHNU ypaBHEHUS COCTOsIHUS AGAS 1 B 3roli CBSI3M OCTaB-
NeHbl 663 3MEHEHU; PACXOXAEHUS BO BCEX CNy4asX He nNpeBblwatoT 0.001 Kr/kMosb.

B ypaBHeHuax (20). (21) n (23)— (26) ocHOBHble BblpaxeHusa ana ceoiicte h, s. cp. p, K u u/ npeacras-
NAT B HECKONbKMX BapuaHTax A5 TOro, 4To6bl NONyYeHHbIe 3HAYEeHUS CBOCTB MOXHO 6Gbl/I0 UCNONb30BaTh
ANs ynpouweHus nocneaywwmnx BblYncieHnin. Takoli noaxos MOXHO NPUMEHSATb B c/yvyasX, Korga Heo6xoam-
MO onpefensATb HECKOIbKO NN BCe TepMOAMHaMmn4yeckne cBoicTBa. B kaxAoM noAgnyHKTe cHavyana npegcraB-
NeHbl OCHOBHble TEpPMOANHaAMMYECKMEe COOTHOLWEHUS, a Aaniee BCNOMOraTesibHble BblpaXeHus.
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4.3.2 YpaBHeHUA gNfA TepMOAWHAMMWUYECKUX CBOWCTB
4.3.2.1 ®dakTOp CXNMaAEMOCTU N NNOTHOCTb

BbipaxeHue AN hakTtopa CXMMaeMoCTn Z NpeacTaB/isiioT COMacHO ypaBHEHUIO

Z=5 dn. (17)

rae it — npousBogHas oT cBo6oAHOl 3Heprun [enbMronbua MO OTHOCUTENILHOW MONAPHOW MNMNOTHOCTKU
(cm. Takxe ypaBHeHue (10)]. MonsApHY NIOTHOCTL P U YAeNbHY (MacCcoBYlO) NIOTHOCTbL D cBA3bI-
BaloT C JlaB/IeHNEM COr/laCHO ypaBHEHUO

p* DfM 5 pf{Z R T). (18)

3HaueHunA hakTopa CXMMaeMoOCTU Z. paccuuTbiBaeMble MO HacTosAWweMmy cTaHaapTy, Kak MNpaBunio, He
AOMXHbI OTNMYATLCS OT 3HAYeHUii, paccunTbiBaeMblx No cTaHgapTy [1]. NS 3 TOro BuIXo4 M3 uTepauu-
OHHOroO nmpouecca Npu pacyeTe NI0OTHOCTMW Ha ware 4 610K-CXeMbl pacieTa TepMOANHAMUYECKNX
csoicTB (CM. pucyHok F.1, npunoxeHune F) fOoNXeH NPOBOANMT bCA NO KPUT eputo pasHocTu abco-
N0 THbIX 3HAYEHUI paccynTaHHOro M 3afaHHOro (BXOAHOFO) AaBfieHWS; 3Ta pPasHOCTb AO0/KHA
6bITb MeHblwe LW 6MMa.

4.3.2.2 BHYTpeHHsAsA aHeprus

BbipaxeHune NS BHYTpeHHeli aHeprnu U npejcTaBnisAOT COr1acHO ypaBHEHUIO
UM
e = T (19)

4.3.2.3 OHTanbnua

BbipaxeHune Ana sHTanbnun h npeactaBnAaAwT cOrslacHO ypaBHeHUO

-h i HM 6 " +Z mm +Z 20
———————— >, + .
RT RT ' wT RT o
4.3.2.4 3HTponua
BblpaxeHue N8 SHTPONUU S NpefCcTaB/IAT COr/1lacCHO ypaBHeEHUo
S M n nm
.t T- - O - — s —A 21y
R T R T RT

4.3.2.5 V30Xx0OpHas TenJ0emMKoCTb

BblpaxeHune A5 N30XOPHOI TennoeMKocTu cY NpeAcTaB/AT COMacHO ypaBHEHUIO

-X2 doy . (22,

4.3.2.6 WN3o06apHaa Ten/10eMKOCTb
N306apHy0 TENSTIOEMKOCTb Cp ONpeAenstoT No ypaBHEHUIO

C C M Cv

M 9j
L> T2 +1 - ! (23
R R " o, R R @,
4.3.2.7 Koatpcuunent ixxoyna — TomcoHa
BbipaxeHue gna koadduumnenta Axoyna — TomMcoHa L, NpefcTaBaAlOT ypaBHeEHUEM
i RD
p ?p [ = - 2.-1 2.-1 (24)
M «4V pl) cpV*i ) °0 wm "',
4.3.2.8 T[okasaTenb agnabatsbl
BblpaxeHue Ana nokasatena agnabatbl K npecTaBnisAOT COracHO ypaBHeHUIO
% -m W, e — +
' ®. c M
K- (25)
8ch.< Z c. z C
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4.3.2.9 CKoOpoOCTb 3BYKa
BblpaxeHue AN CKOPOCTM 3ByKa W NpefoLW LW W01 CCAIaCMO ypaBHEHUIO

2 M
|W - gs - (26)
RT ’

5 MeTopq pacyeTa CBONCTB

5.1 BxoAHble NepeMeHHble

Mpun xapakTepucTuUKe CyUHOCTU MeToja, yCTaHaB/IMBaeMOro B HacTofAWeM cTaHgapTe, npegnosaraioT
MCNOoNb30BaHWE OTHOCUTENIbHOW MNOTHOCTU, OGPaTHOl OTHOCUTENIbHOW TemnepaTypbl U MOJIAPHOIO KOMMO-
HEHTHOrO cocTaBa B KayecTBe BXOAHbIX MepeMeHHbIX. Ha NnpakTuke B Ka4ecTBe BXOAHbIX NepeMeHHbIX 06bIYHO
yauwe Mcnosb3ylT abCcoNTHOE AaBneHne, aGCONOTHY TeMNnepaTypy U MOMISAPHbIA KOMMNOHEHTHBLIW cocTaB.
COOTBETCTBEHHO, HA OCHOBE 3TUX laHHbIX HEO6X0OA4MMO CHavyana paccuntTaTb 06paTHY OTHOCUTE/IbHYIO TEM-
nepatypy v OTHOCUTENbHYI NMOTHOCTb. MNepexos OoT a6CONOTHOW TemnepaTypbl K 06paTHON OTHOCUTENbHON
TemnepaType OCyLWeCcTBAAKT, NCNONb3ys COOTHOWeHMe (3).

Mepexop OT faBNeHUA K OTHOCUTE/IbHOI MIOTHOCTM NPOBOAAT No 5.2.

Ecnn BmMecTo gaBfieHMA p B KayecTBe BXO4HOW NepeMeHHON NPUBOAAT yaenbHY (MaccoBYyl) NNOT-
HocTb D, 3HaueHus 5 nonyvawT HenocpeACTBeHHO 6e3 MpoBefeHUs npoueAyp No 5.2. a MMEHHO Kak
6 = D K?IM, rgpe M — monsapHas macca, onpegesisemMasi no ypaBHeHuto (16). KOMNOHEHTHbI cOCTaB HEO6X0-
AUMO onpefenAaTb ANA cnegytouwero 21 KOMNOHeHTa: as3oTa, Auokcuga yrnepoja, MeTaHa, aTaHa, nponaHa,
m-6yTaHa, nsobytaHa (2-meTmnnponaHa). H-MeHTaHa. M3oneHTaHa (2-meTunbyTana). H-rekcaHa. H-renTaHa,
W-OKTaHa. H-HOoOHawua, H-JekaHa. Bogopoja, kucnopoga, yrnepoga, BoAbl, cepoBojopoja, reqima n aproHa
(o gonycTuMbIX Npegenax MOMAPHbIX 4O/Te KOMNOHEHTOB, YyCTaHaB/IMBAaeMblX paccMaTpuBaeMblM METOAOM,
cMm. 6.2). Kakoli-nn6o cnenoBoii KOMMNOHEHT, NPUCYTCTBYOWNI B rase, HO He UAeHTUMUUUPYEeMbIA B Yucne
nepevyncneHHoro 21 KoOMnoHeHTa, MOXHO NPUGAN3NTENBHO Yy4YUTbiBaTb B COBOKYMHOCTW C NOAXOASAWNM U3
nepeyvyncrnieHHblX BbiWwe (CM. NnpunoxeHne E). Cymma MONAPHbIX A0/eil KOMNOHEHTOB A0MXHa 6blTb paBHa
eavHunLe.

Ecnun 3170 ycnoBue He BbINOJIHAETCHA, HEO6XO4MMO NPOBEPUTb KAYeCTBO NPOBEAEHHOTO KOMMNOHEHTHOTO
aHanusa, B TOM 4YucCne Ha NOJIHOTY yyeTa Ko/iMyecTBa KOMMNOHEHTOB. Henb3A NepexoAnTb K pelweHunto nocne-
Ay LWKMX 3aaa4d, Noka He 6yaeT 06HapyXeH NCTOYHUK 3TOW Npo6nembl. ECNn He yCTaHOBJ/IEHbI MONSAPHbIE A0
rentaHa, okTaHa, HOHaHa M flekaHa, MOXHO UCNOoNb30BaTb CyMMapHyt pakyuto Cs,. Heo6xoanmo nposecTun
npu 3TOM aHanun3 BANAHUA NOAOGHbLIX NPUBANXKEHUI HA NCKaXEHNE KOHEYHbIX pe3y/bTaToB.

NMpumeuvaHune — ECAKUCOCTaB rasa M3BeCTeH B 06bEMHbIX A0/IAX, €r0 HEO6X0AUMO NepecynTaTb B MOJISAPHbIE
nonu, ucnonbays metog no FOCT 31369.

5.2 Nepexop OT flaB/IEHNSA K OTHOCUTENIbHOW NAOTHOCTK

Kom6uHupysa ypasHeHunsa (4). (9) un (18). nonyyaroT ypaBHeHue

T irr*Z"UT r-6"i C- x" * | (27)
* n-13 n-13

Ecnn BXOoAHble NMepeMeHHble BblpaXeHbl 4Yepes3 faB/ieHWe, 06pPaTHY OTHOCUTENbHYI TemnepaTypy
N KOMMOHEHTHbI cocTaB, MCMNOMb3yA ypaBHeHWe (27), MOXHO onpeAesniMTb NPUBEAEHHYI MOJIAPHYI NAOT-
HOCTb 5. 3HaueHusi napameTpos B(T, X). CM(X), K(X) n koadduymentos bn, cn,knu unypasHeuus (27) MoxHo
noNy4ynTb M3 ypaBHEHUN U Tabnuy, NpeacTaBNeHHbIX B npunoxeHun D [ypaBHeHuii (D.1). (D.6) n (D.11) un
Ta6nuubl D.1 cOOTBEeTCTBEHHO] A4N1A 3TUX XapakKTepucTuk. YncneHHbie 3Ha4YeHUS napameTpoB AN BCEX WH-
AVBUAYaNbHbIX KOMAOHEHTOB U UX 6BMHAPHOro B3aMmMoAelicTBUSA, Takke Tpebyemble AN peWeHUss ypaBHe-
Huii (D.1), (D.6) n (D.11), npeacTaBneHbl B Tabnunyax D.2 n D.3 COOTBETCTBEHHO.

PeweHne MOXHO NOMYYUTb NOAXOASUL MM YACNEHHBIM MeTO40M. Ha NpakTUKe NPUMEHAKT CTaHAaPTHbIN
anropuTM pelweHUs ypaBHEHUS COCTOAHUSA OTHOCUTENIbHO NJIOTHOCTM Kak Hanb6onee yAo6GHbIN U AOCTAaTOYHO
KOPPEKTHbIW. B TakMx anroputMax o6bI4HO UCMOMb3YIOT HavyaslbHOE NPUGAMXEHNE ANSA 3HAYEHUS NNOTHOCTU
(4yacTo MpgeanbHO-ra3oBoe NPUGANXKEHNE) N NPOAO/IXAKT pacyeTbl NyTeM UTePaLVNOHHbIX BbIYUCIEHUA P 1 6
ANnsi Toro, 4ytTo6bl HaliTK 3HauyeHue 6, KOTOpoe BOCNPOM3BOAUT M3BECTHOE 3HA4YeHWe p B Npejenax 3afaHHOro
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YPOBHSA TOYHOCTU. B paccmaTpuBaeMoM MeTOAe B KayecTBe A0NYyCTUMOTro KpUTepus ycTaHaB/iMBalT ycnoBue,
4TO faBfieHne, pacCYnTbiBaemMoe M3 BblYNC/IEHHbIX 3HAYEHW I OTHOCUTENbHOW MONSIPHOW NNOTHOCTY 6, AUNXK-

HO BOCNpPOM3BOAUTbL MCXOAHOE 3HaYyeHMe p B npegenax (1/106) MIMa.

5.3 MpoBefgeHNe OCHOBHbIX BblYNCNEHUNA

[na npoBefeHUs BblYUCNEHWI B LLe/IOM HEO6XOAMMO BbIMO/THEHNE HUXECEeAYIOW X YCNOBUNA.

TpebyeMblit HA60p BXOAHbIX MePeMeHHbIX MMeeTCs BHanmuum. C aTUM BbIBEPEHHbIM HA60POM BXOAHbIX
nepeMeHHbIX: OTHOCUTE/IbHOW NNIOTHOCTbIO 6, 06pPaTHOW OTHOCUTENIbHOW TeMnepaTypoil T U KOMMNOHEHTHbIM
coctaBoM X UCMONbL3YOT (PyHAaAMeHTalbHOe ypaBHEHWE COCTOSHUA ANSA BblYUC/AEHUSI OTHOCUTENbHOW CBO-
60aHOI aHeprun MlenbMronbua U APYrMx TepMoAnHamMunyecknx ceoiicts. CornacHo ypaBHeHuto (12) onpepge-
NAKT OTHOCUTE/IbHYIO CBO6OAHYIO 3Hepruo lenbmronsua kKak d = ¢0 + ¢(. CornacHo ypasHeHutwo (11) onpe-
[EeNAT HenpeanbHY cocTaBnstwowy cBob6oaHOW aHeprun Fenbmronbua r Kak @YHKUUIO OTHOCUTENIbHON
NANTHUCTN 6. 06paTHON OTHOCUTENbHOI TeMnepaTypbl T U MOAIAPHOIO KOMMNOHEHTHOro cocTaBa X. MgeanbHo-
ra3oByl cocTaBifAlOWy q\,. onpegesnisemylo ypaBHeHnem (8). nony4yarT cornacHo ypasHeHuwo (B.3) npuno-
XeHna B Takum o6pa3om, 4TO6bl Bbipa3nTb . Kak NpeAcTaB/eHO B ypaBHEHUN

P=E£*| «{Ki)J> K 2V ~ e w .InT+CO0, In[sin/)(DO0, **)] - EQi In[cos/)(F0j.T)] »...

= +G0J'In[sinh (w0, +t)]- 1Q. Wn[cosh(jQt)] +Inx.} ¢In;-L j+In } (28)

. (Mi-5 £ C,-t* 4| C, v -6Mexp(-c, 5*).

K 0-13 0-13

3HaueHunsa Bcex KoapduuneHtos (J1I01),, (Aqg 2)iv oT BO f° JO.i4na naeanbHOro rasa AaHbl B NpuUoxe-
HUn B aona Bcex M3 21 BO3MOXHOIO KOMNOHeHTa rasa.

MponsBoaHble OT ¢ NO (OTHOCUTENBHOW) NNOTHOCTU M (06paTHOW NpuBeAEHHON) TeMnepaType, KOTO-
pble Heo6XoAUMbI A5 BbIYNCNEHUI PA3/INYHbIX TEPMOANHAMUYECKUX CBOWCTB, MOXHO MONYy4YUTb U3 ypaBHe-
Huit (C.2)— (C.6) (npunoxeHne C). HakoHel, pasnyHbie TEPMOANHAMMUYECKNE CBOCTBA MOXHO paccymtaTb
no ypaBHeHusM (17)—(26). 3HaueHUs kKoadduumneHToB br. CN. KN un N1 napameTpoB Cn, ABASAKOWMNXCS PYHK-
LMAMWN MOMSAPHbIX A0NE KOMNOHEHTOB, NpUBeAEHbl B NpuaoXxeHun D.

Bonee nogpo6HOe U3NoXeHUe Npoueayp BbIYNCNEHU NpeacTaBeHO B NPpUAoXeHun F.

6 YcnoBusi NIpYMeHeHMs

6.1 [NasBneHue mTemnepaTtypa

MeTon HacTosIWero ctaHgapTa NPUMEHMM TO/IbKO K ra3am, NOArOTOB/IEHHBIM A1l TPAHCNOPTUPOBAHUSA
no marucTpafnbHbiM raszonposogam (cM. 6.2). B guanasoHax faBfieHUi i U TemnepaTtyp, Npu KOTOPbIX 06biy-
HO OCYLWEeCTBASIOT TpaHCNOPTUPOBaHUe U pacnpefeneHue raza. CooTBeTCTByOUWME AMaNa30Hbl AaBNeHUNR 1
Temnepatyp npeacTtaefieHbl B Tabnuue 2. Hactoawwnuii Metos NPMMEHUM TOJ/IbKO K CMECsM B rasoo6pasHom
COCTOSIHUM ¥ Ha HEro pacnpocTpaHsieTcss cneuuasnbHOe OrpaHUYeHne, YTO OH HE [0/IXEeH NPUMEHATbLCS ANS
KaKnX-nn6o ycroBuUii, Korga pacyeTHoe 3HaYeHUe pakTopa CXMMaeMOCTU MOXeT 6bITb MeHee 0.5.

Ta6nuya 2 — YCNoBusi NPUMeEHeHUs MeToAa (faB/fieHne U TemnepaTypa) A/ rasa, noAroToB/EHHOrO A4/ TpaHCnop-
TUPOBaHNA MO MarucTPasibHbIM ra3onpoBoAam

[JaBnenHve (abcontotHoe), MMa 0<p<30

TemnepaTypa. K 250 < T< 350

6.2 a3, NOATOTOBJ/IEHHbI ANA TPAHCNOPTUPOBAHUA NO MarucTpasbHbIM rasonposogjam

Fa3oM, NOATOTOB/IEHHbLIM A/11 TPAHCNOPTMPOBAHMSA MO MarncTpasbHbIM rasonpoBojam, ciaeayeT cuntaTb
npupoAaHbIA (MM eMy NOAOGHBIN) ra3, CHabXeHHbIi faHHBIMW O KOMMOHEHTHOM COCTaBe — COJAepXaHuu oc-
HOBHbIX U BTOPOCTENeHHbIX KOMMOHEHTOB B AnanasoHax MOMAPHbIX foneli, yka3aHHbIX B Tabnuue 3.

10
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B0O3MOXHble C/iefoBble KOMMNOHEHTbI MPUPOAHOrO ra3a U KOHKpeTHble peKoMeHAaunum no ux yyety cMm. npu-
noxeHue F. O6uee cymmapHoe cofepxaHue cnefoBbiX KOMMNOHEHTOB He AO0J/HKHO npeBbliwaTtk 0.0005 monapHoi

aonu.

Ta6nvuya 3 — [uanaszoHbl 3HAYEHUI MOMSPHbIX 40N OCHOBHBLIX U BTOPOCTENEHHbIX KOMMOHEHTOB MPYPOAHOro rasa

MopsiAKOBbI HOMEP |

1

2

3

4

5
6+7
8+9

10

n

12+13+14

15

17

18

20

16

19

21

7 OueHKa HeonpeaeneHHOCTEN pacyeTa CBOWCTB

KomroHeHT
A3oT
Avokcng yrnepoga
MeTaH
OTaH
MponaH
H-ByTaH + nsobyTtaH
H-MeHTaH + n3oneHTaH
H-l'ekcaH
H-F'enTaH
W-OKTaH + H-HOHaH + H-AeKaH
Bopgopoga
MoHokcug yrnepoga
Boga
Fenwii
Kucnopog
CepoBogopog,
AproH

[lnanasoH 3HaueHuUiA MOJISIPHOM A0/N

0 SXN2S0.20
0SxC02sS0.20
0.7 SxCH4S1.00
0SxC2H6s0.10
0 Sx C3HasS0.035
OS xC4H10S 0.015
05x0,412S0.005
OS xCeH1dS 0.001
0SxC,H1eS0.0005
0Sx Ca+S0.0005
0SxH2S0.10
0SxCO S0.03
OSxH”0OS 0.00015
0 Sx He S0.005
0Sx02S0.0002
0 Sx H2s S0.0002
OSxArS 0.0002

7.1 HeonpefeneHHOCTN pacyeTa CBOWCTB AN rasa, NOATOTOB/IEHHOTO A1 TPAHCNOPTUPOBAHUSA
no mMarMcTpasbHbIM ra3onposogam

7.1.1 AvnarpaMMbl HeonpepesneHHOCTEN ANA MeTaHa
B kayecTBe npumMepa A1 HeonpeaesneHHOCTeli, KOTOPble MOXHO OXuAaaTb AN CMeceil, cogepxalnux Mo-
NSAPHYIO AOMI0 MeTaHa, 6/1M3KY0 K eAnHNLE, HA pUCYHKax 1— 3 npeAcTaB/ieHbl COOTBETCTBEHHO AMnarpamMmmbl He-

onpeaeneHHocTell AnA hakTopa CXXUMAEMOCTU, CKOPOCTU 3ByKa M 3HTaNbNUM YNCTOro MeTaHa. Heonpepenex-
HOCTb. BblpaxeHHasi ¢ 95%-HOli 4OBEPUTENIbHON BEPOSATHOCTbLIO, AaHHaA A8 Kaxaol o6nactu, npeacraBnseT
Hanbonbliee 3HaYeHNe B Npefesiax CyMMbl HeOMNpPeAeneHHOCTM B 3aC/NyXMBaKLWNX AOBEPUsi CNPaBOYHbIX faH-

HbIX Y pasHuLbl MeXxAy CNPaBOYHbIMU AAaHHBIMW Y 3HAYEHUAMN CBOMCTBA, paCCYNTAHHOIO MEeTOA0M HacToALWero

cTaHgapTa. icnonb3oBaHHbIe CNPaBOYHbIE flaHHble paccyYMTaHbl MO YpaBHEHUSM, NpYBeAeHHbIM B [10].

Yy
30

25
20
15
10
5
0

250 260 270 280 290 300 310 320 330 340 350 X

X — Temnepatypa. K: Y — gaenexue. MMa; a — Anana3oH OTHOCUTENIbHOW paclLMPeHHOW HeonpeaeneHHocT i 0.08 %; b— amanas3oH

OTHOCWTE/IbHO PacLUMPEHHOV HeonpegeneHHocTn + 0.04 %

PucyHok 1 — [inarpaMma pacluMpeHHOR HeonpeaeneHHoCTn Ans haktopa CcKrMaeMocTn MeTaHa Z

1n
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X — Temnepartypa. K; ¥ — gaBneHve, MlMNa. a — gnana3oH OTHOCUTENbHOI pacliupeHHol HeonpegeneHHocTn t 0.20 %: b — gnanasoH
OTHOCUTENbHOI paclNpeHHol HeonpeaeneHHocTn + 0.05 %

PucyHok 2 — [lnarpamma pacliMpeHHOR HeonpeaeneHHOCTN ANS CKOPOCTU 3ByKa B MeTaHe W

Yy

X — Temnepartypa. K: ¥ — gaBnenune. MMa. a — gnanas3oH abCoNOTHON pacliupeHHoii HeonpeaeneHHocTn t 3 «[ln/kr: b — gnanasoH
a6CconoTHOI paclmpeHHoii HeonpegeneHnHocTn 1 2 kx/icr; c — Agnana3oH a6CONTHOW pacwUpeHHo HeonpeaeneHHocTn i 1 kA x/n

PuUcyHOK 3 — [lnarpamMma paclvpeHHoi HeonpeaenieHHOCT ANs aHTanbnum metaHa H

7.1.2 [OwvarpaMMbl HeonpeAeNneHHOCTeEW AN NPUPOAHOTO rasa

B kauyecTBe nNpumepa HeonpegesleHHOCTEN, KOTOpPble MOXHO OXuAaTb A/ NPUPOAHOTO rasa, Ha pu-
CyHkax 4—6 npefcTaB/ieHbl COOTBETCTBEHHO AMarpamMMbl HeonpegeneHHocTeli ANa akTopa CXMMaeMoCTH,
CKOpPOCTM 3BYKa M 3HTanbnun. HeonpegeneHHOCTb, BblpaxeHHasa ¢ 95%-Holi JOBepPUTENbHOW BEPOATHOCTHIO,
faHa Ansa Kkaxao o6nactm HanboONbWKMX OTKAOHEHUN (ANA WKWPOKOTro cnekTpa NpPUpoAHbIX ra3oB) Mexay mn3-
MepPeHHbIM 3HauYeHVeM CBOICTB M 3HAYEHNEM, pacCUNTaHHbIM C UCMNO/Ib30BaHNEM MeTo/Aa HACTOALLEero cTaH-

AapTa. Ana dakTopa CXMMaeMOCTU 3KCNepMMeHTaslbHble 3HaYeHUs B3ATbl U3 [10]; AnA cKkopocTu 3ByKa —
n3 [11]; a gnAa saHTanbnum — un3 [12].

NMpumeyaHue 1— [lns BCex rasoBgnarpaMmmMma HeonpeaeneHHoOCTV As MIOTHOCTU UAEHTUYHA Mo hopme Auna-
rpaMme A5 hakTopa CXMMaeMoCTy.

NMpumeyaHune 2— [lns BCex ra3oB HeonpeaeneHHOCTb 415 NokasaTtens agnadarsl npubaM3nTensHo B 4Ba pasa
60/1blUe HEeoNpeaeNeHHOCTH A/ CKOPOCTM 3BYyKa.

Yy

X — Temnepatypa. K; ¥ — gaBnenue. MMa; a — ananasoH OTHOCUTENbHOI paclWinpeHHoi HeonpeaeneHHocTn 1 0.4 %; b — AnanasoH
OTHOCUTENbHOI paclMpeHHO HeonpeaeneHHocTn * 0.2 %; ¢ — Ananas3oH OTHOCUTENbHON paclwupeHHoll HeonpegeneHHocTn + 0.1 %

PucyHok 4 — [inarpaMma paclivpeHHOol HeonpeaeneHHOCTH 4151 (DakTopa CKMMaeMOoCTu NMPUPOAHOro rasa Z

12
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X — Temnepatypa. K:Y — gaBneHve. MMa: a — Anana3oH OTHOCUTE/NIbHOW pacliMpeHHol HeonpeaeneHHocTn 1 2.0 %; b — AnanasoH
OTHOCUTENbHOI paclWwMpeHHOl HeonpeAeneHHocTu t 0.8 %; e — AManasoH OTHOCUTENbHON pacwnpeHHoit HeonpegenenHoctn 10,2 %

PucyHok 5 — [unarpamma paclimpeHHol HeonpeaesnieHHOCTH AR CKOPOCTU 3ByKa B MPUPOAHOM rase iv

y

X — Temnepatypa. K; ¥ — paBnenune. MMa; a — gnanasoH OTHOCUTENbHO pacliMpeHHO HeonpeaeneHHocTn i 0,20 b — ananasoH
OTHOCWUTENIbHOI pacliMpeHHOl HeonpegeneHHocT = 0.05 %

PricyHok 6 — [lnarpamMma pacliMpeHHoO HeonpeaeneHHoCcTH A8 SHTanbNuy npupogHoro rasa H

ANns cBOWCTB, OT/INYHbLIX OT (pakTopa CXMMaeMOCTU, NAOTHOCTU (AN KOTOPOW gunarpamma Heonpepge-
NeHHOCTM TaKas Xe. Kak 1 AN hakTopa CXXMMaeMOCTu), CKOPOCTM 3BYyKAa M 3HTANbNUUN, HEAOCTATOK 3aC/TYXU-
BallWMX 4oBePUS (YPOBHA peKOMeHAYeMblX) 9KCNepUMeEHTalbHbIX AaHHbIX AenaeT HEBO3MOXHbIM o6ecneve-
HUe AO0CTOBEPHbIX OLEHOK HeonpeaeneHHocTeli. OAHAaKO MOXHO AaTb HEKOTOPble pPEKOMEHAaLNN.

[Ona ra3oB Npu HU3KUMX AaB/IeHUAX (HUXe, Kak npaBuno. 1 MMa), Begywux ce6a nogo6HO maeanbHO-
My ra3dy (pakTop cxumaemoctTn 6onee yem 0,95). MOXHO 0XMAaTb, UTO BCe Kanopuyeckue cBOWCTBA [0/1XK-
Hbl 6bITb NOJIyYeHbl C Masioli HeonpepesneHHOCTbO. OTO cnepayeT M3 TOro paktTa, YTO B paccmaTpuBaeMom
YyacTHOM cny4yae 60nblWas YacTb KaXA0ro CBOWCTBa onpefensaeTca U3 naeanbHO-ra3oBoi yacTu cBo60oAHOI
aHepruu Fenbmronbua, kotTopas, 6yayyn paccymtaHa NPSAMO U3 BbICOKOTOUYHbIX flaHHbIX MO N306apHO Tenso-
eMKOCTUN naeanbHOro rasa (CM. npunoxeHue B), cama sABAseTCs BbICOKOTOYHOW. B TakoM cny4vyae Heonpege-
NEHHOCTN ANS NIOTHOCTU, (paKTopa CXUMaeMOCTH, CKOPOCTU 3BYKa, M30XOPHOW U n306apHO TensoemMKocTH,
nokasartens agnabatbl n koapduuneHTa Ixoyns — TomncoHa HaxoaATcs B npegenax 0.1 %.

7.2 BnuAHue HeonpeAeneHHOCTel BXOAHbIX MEPOMOHHbBIX

Nonb3oBaTtesb JOJ/KEH UMeTb B BUAY, YTO HEOMPEAE/IeHHOCTM BXOAHbIX BEMIMUYUH (faBfeHns, Temne-
paTtypbl U MOMISIPHbIX A0J1eli KOMMNOHEHTOB) 6YAYT AaBaTb AOMNO/IHUTE/IbHYIO HEONPEAENEHHOCTb NpU pacyeTe
n6oro ceoicTea. MNpu peweHnn M0G0 KOHKPETHOW 3agauu, Korga AOMONHUTENbHAS HEONpPeAeseHHOCTb
BHOCUT CyleCTBEHHbIi KOPPEKTUBbLI. oNb30BaTeNb [LO/IKEH ONpeaenTb ee 3HaYeHue.

8 OdhopmeHre pe3y/ibTaToB pacyeToB

B cooTBeTCTBUM C eAMHNLAMUN BEIMYNH, NPUBEAEHHbIMW B pa3jene 4, 3Ha4yeHNs pacCUYMTaHHbIX TEPMO-
AVHAMWYECKNX CBOWCTB AO/KHbI 6bITb 3aMMCaHbl C YNC/IOM 3HAKOB MOC/e 3anATOW, ykasaHHbIM B Tabnuue 4.
B pe3synbTatax pac4eTtoB HeO6X0ANMO yKa3blBaTb 3HaYeHUA TemnepaTtypbl, faBieHunsa (MO NJIOTHOCTU) U KOM-
NOHEHTHbIV cocTaB, A/19 KOTOPbIX MNOJly4YeHbl pe3ynbTaTbl. ICNONb30BaHHbLI MeTO/ pacyeTa AOJ/KEH coaep-
XaTb CCbIJIKY Ha HAcTOSAWWIA cTaHdapT.

[Ona npoBepkn He cnejyeT UCNOJIb30BaTh JIMWHUE LU PLI (CM. TpUMep B NpunoxeHun G).
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Ta6bnnuya 4 — OcopmneHne pesynbTaToB

14

0O603HaueHve
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dakTop CXMMaAEMOCTN
MonsipHas NI0THOCTb
MnotHocTb
MonsipHasi BHYTPEHHSA aHeprusi
YaenbHasi BHyTPEHHAS aHeprus
MonsipHas aHTanbnus
YaenbHas aHTanbnus
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YaenbHas aHTponus
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wv/c

KonunuectBo 3HakoB

o b

=
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MpunoxeHne A
(cnpaBo4YHOE)

McxoaHble MOMOXeHUS AN PDYyHAAMEHTANIbHOTO YPABHEHUSA COCTOSIHUS
Ana cBO6OAHON aHepruu MenbMronbua

YpaBHeHue cocTosiHua [8] AGA8 6b1s10 ony61nkoBaHo B 1992 r. KOMUTETOM MO M3MepPeHUsAM Npu TPpaHCNOpPTUPOBKe
rasa AMepuKaHCKOl rasoBoli accoumaumy Kak MeToj A5 BbICOKOTOUYHbIX BblUMCNEHWI (hakTopa CxumaemocTu. B aToit
CBSI31 OHO SIB/ISIETCS 06 BEKTOM pacCMOTpeHus. [15 BbIYNCNEHUIA HA OCHOBE ypaBHeHUs cocTossHus AGA8 Bcex TepMo-
ANHAMUYECKNX CBOWCTB HEO6XOAMMO BbIMO/IHUTL [jBa OCHOBHbIX TPE60OBaHNA:

a) ypaBHeHWe fO/HKHO 6bITb MaTtemaTnyeckun npeob6pa3oBaHo K BUAY, rae n3bbiTo4yHas cBo6oAHaA aHeprus Fenbm-
ronbla npejcTaBnseTcsa B ABHOM BUAE, TO eCTb B BuAe (DyHAaMEHTaIbHOrO ypaBHEHNA COCTOAHUSA ANA CBOGOAHOM aHep-
mun Fenbmronbua. Ha ocHOBe COOTBETCTBYIOWMUX COOTHOLWeEHWUI [8] MOXHO paccunTbiBaTb BCe M36bITOYHbIE TepMOAUNHa-
Muyeckue cBolicTBa M3 N36bITOYHON CBO6OAHON aHeprn MenbMronbLa U ee NPoM3BOAHbLIX MO TemMnepaType U NA0OTHOCTU
Kak napamMeTpoB COCTOSAHUSA;

b) ANA pacyeTa Kalopuyeckmx CBOMCTB HEOH6XOAUMO HanMune naeanbHO-ra3oBol cocTaBnstoLeli CBO60AHON aHep-
mun F'eNbmMronbLua Kak yHKuMM Temnepartypbl. B aTom ciyyae Lesiecoo6pa3Ho MCnosib30BaTb COOTBETCTBYOUME COOTHO-
weHunsn (13), [14] ana naeanbHO-ra3oBoi n3o6apHON TensoemMKkocTur. Mpu 3TOM Takxe TPpebytTCs NPon3BoAHble CBOGOAHOM
aHepruv FenlbMrosibLa No napameTpam COCTOAHUA.

MpenmMyLecTBO NPUMEHEHNA B COBOKYMHOCTW WAeasibHO-ra3oBOi M HeujeasibHOW COCTaBAAOWMX CBOGOAHONM
aHeprun FesibMrosibLia CoCTOUT B TOM. YTO NPOU3BOJHbIE, HEO6XOAMMbIE A1 BbIYUCIEHUA TEPMOANHAMUYECKUX CBOMCTB,
MOXHO MONY4YNTb B aHaNINTU4ecKoin cdopme. CnepoBartesibHO, HET HEO6XOAMMOCTU B YNC/IEHHOM MHTErpMpoBaHun ¢ uc-
NosIb30BaHMEM COOTBETCTBYIOLMX KOMMbIOTEPHbLIX MPOrpamMmm: BbIYUCAUTENbHbIE NPO6GEMbI MOXHO YyNpPOCTUTL U BpeMs
BbIYNC/IEHNS COKPATUTB.

Mpepnaraemblit MeTOA, BblYUCEHWUI CrieyeT NPUMEHATL B NPUKAaAHbIX MPporpaMmax, B HaCTHOCTU B NporpaMmmax,
KOTOPble MOXHO MCMO/Ib30BaTh NMPU TPAHCMOPTMPOBaHUN 1 pacnpeAesnieHnm rasa.
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MpunoxeHne B
(o6s3aTenbHOE)

MpeanbHo-ra3zoBas cBo6oaHas aHeprusa Fenbmronbua
B.1 BbluncneHne naeanbHO-ra3oBoil cocTaBnsitowell cBO604HON aHepruy FenbMronbua

a) igeanbHO-ra3oByl0 M306apHYH0 TEM/I0EMKOCTb MHAVMBUAYaIbHOrO KOMMNoHeHTa Mo (13]. (15] MoxHO 3anucaTtb
B criegyiollemM Buae

(B.1)
YpaBHeHune (B.1) MoxHO 0606WnTbL Ha cny4val W-KOMMNOHEHTHOW cMecu, UCMOob3ys crnefyloliee ypaBHeEHME
oD

P (B.2)

b) 3T0 ypaBHeHVe ugeasibHO-ra3oBO M306paHHON TensoeMkocT Cy p MOXHO BK/IOUYUTL B ypaBHeHue (8) Ansa oT-
HOCUTEeNbHOW CBOGOAHOW aHeprun fenbmronbLa B pesynbTaTe nony4yaroT ypaBHeHue
=1 xI {K O +K 2), T+eo, |[nT+Cqg In[sin/,(Do; T)]-Eo.MNn[co50(~ T)]~ -
P *)

+®0.T'In[sin/I(HO(r)]- /0, ¢In[cosft(Jo; *t)I+Inx,J+In I+In|" =

B ypaBHeHun (B.3) KOHCTaHTbI (Ay ,), 1 (Ay T), CBS3bIBAIOT C KOHCTAHTaMu UHTErpupoBaHus (Sy n (Jn0), ypaBHe-
HUSA (8) B COOTBETCTBUY C YPaBHEHUAMU:

(B4)

Mo.3), - (JO*)JR L (B.5)

BaXHO OTMETUTb, YTO B ypaBHeHuu (B.3) ABNsieTCA PYHKUMEN OTHOCUTENbHOM MONSPHOW NAOTHOCTU S peanb-
HOro rasa, a He OTHOCUTE/IbHOM MOIAPHOW MAOTHOCTU MAeaslbHOro rasa. u. cflefoBaTesIbHO, He MOXeT ObiTb NOSIHOCTbIO
paccumTaHa 40 Tex nop. noka 3HayeHne i HeM3BeCTHO (CM. npunoxeHue D). YpaBHeHune (B.3) ucnonb3yot Ana pacuyeta
OTHOCUTE/IbHOW CBO6GOAHO aHeprumn MenbmrosbLa naeanbHOro rasa.

c) Hanb6onee focTOBEpPHbIE N3 N3BECTHLIX B HAYYHOI NuTepatype AaHHbIX 06 naeanbHO-ra3oBoli n3o6apHoii Tenso-
emkocTu (14) cO p 6bIIM UCMOMBb30BaHbl B KA4eCTBE NCXOAHbIX AaHHbIX A1 MOMYYEHUSA YNCNEHHbIX 3HAYEHWNI KOHCTaHT
c Ay Ao Jy ANnsa Kaxaoro us 21 nHanBnAyasibHOro KOMMNOHEHTa, paccMaTpuBaemMoro B HacTosileM cTaHaapTe.

3HauyeHus KOHCTaHT (Ay 1) 1 (Ay 2),.a Takke KoHcTaHT ¢ £0 (Ao JQs, ncnonb3lyembie B ypaBHeHun (B.3). npuBeseHbl
B Tabnuue B.1.
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B.2 NpounsBogHble OT nAeanbHO-ra3oBoli cocTaBastoLW el cBo6ogHON aHeprun FenbmronbLua

[na BbluNCNEHUA paAga TepMOAWHAMUYECKMX CBOWCTB HEO6XOAMMO MMETb MepBble U BTOPble YAaCTHblie MPOU3BO-
OHble OT MAeanbHO-ra3oBOW cocTaBnslowWeili cBO60AHON 3aHeprun Fenbmronbua [ypaBHeHne (B.3)) no obpaTHOI OT-
HOCUTE/IbHOI TemnepaType r. Heo6xo4nMble A1 3TOF0 MaTemMaThyeckre BblpaXeHus NpeacTaBnsioT B BUAE YPaBHEHWIA:

‘o ¢ sinh\Fn
l_lo 1 Eo fFor
0, (B.6)
cosh[u.,.T) sin h (j(
ih(Jo )
(B-7)
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MpunoxeHne C
(o6sa3aTenbHOe)

YpaBHeHVWe COCTOAHUA AN CBOGOAHOW aHeprum Fenbmronbua

C.1 BbluncneHne cBo60oaHON 3Heprun NenbmronbLa

OTHOCUTeNbHYI0 CBOGOAHYIO 3Hepruto FenbMronbua 415 Ta30BOW CMecu 3aJaHHOrO0 cocTaBa paccyuTbiBaloT Mo
ypaBHeHuto

a < 1B 58
p=d+7r1 -5 X cn Tn+ £ cne &b @XP (-« e**" Yo tc.1)
K n-13 n-13

rae dy paccunTbiBalOT B COOTBETCTBUM C NpunoxeHnem B. Ty yacTb ypaBHeHus (C.1). KoTopas yuuTbiBaeT HengeanbHyo
cocTaBnsALWyo cBO60AHON aHeprum MenbMronibLa (BCS npaBasi HacTb ypaBHEHUS, 3a UCK/IOUYeHneM diy), onpeaenstoT us
ypaBHeHus (11). YpaBHeHus ans pacyeta cpyHkuuii B (i, X). Cn(X) n K(X) B ypaBHeHuu (C.1) npuBegeHsl B D.1. 3HauyeHus
pasNIMyHbIX KOHCTaHT B ypaBHeHun (C.1) gaHbl B D.2.

C.2 Npoun3BoaHble OT CBOGOAHOW 3aHeprum Nenbmronbua

[NnAa BblYMCNIEHNSA COBOKYMHOCTW TePMOANHAMUYECKNX CBOWCTB TpebytoTca nepBble W.'n BTOpble YacTHble Mpous-
BOJHble NO 06paTHOl OTHOCUTENbLHON TeMmnepaType U/vanm No OTHOCUTENbLHOW NAOTHOCTU OT OTHOCUTENbHONM CBOGOAHOM
3Heprun Fenbmronbua. Heo6xogmMmble A4N5 3TOTO MaTeMaTUYeCKME BbIPAXEHUS 3anyCbiBalOT B BUE yPaBHEHWIA:

=1Y>0 ,+7 r 1 wun - B . vB CO-XiF
h.X K n-1 n-13 (C.Z)
-+ £ S*» exp(-ch-6*»);
‘W« =T2t e ) =7T2'U0, +T3 X K ~un) Bnm - s X U - un)acn =
K X K n-1 0-13 (C.3)
-+ X - °A)-C,-TU' a6 -exp(-cn S*»}
n-13
8- =sf—) =1+ii-s y c rtiv+...
B W, b .x K3 e * (C.4)
X cn (V V. V ~ n)exP (-V *14
B s
151=(«2 pA = as -l+2—K3 -2-5V CP- +...
X tc.fi)
-X C,-r" jb,-(L+An) ¢ , -5*0+(bA-Cc N «n 6ko)2lexp(-Cn a*-):
n-13 *e J
Yr =-1=(8 g4'r), =1.£i(1-4,) BA""-«X(1-»,) C,
L Jftx * on-1 n-13 .6
sB

-+ £ 0-on) Cn-m»-5" (bA-cn kn-5*")exp(-cn-B**}

YpaBHEHUA N KOHCTaHTbI, Heo6Xx0ANMbIe ANA pacyeTa no ypaBHeHusam (C.2)— (C.6), npuBeaeHbl B NpuioxeHun D.
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MpunoxeHune O
(o6s3aTenbHOE)

Moapo6Hass HpoOpMaLnUsa MO YPAaBHEHUID COCTOSIHUSA

D.1 BcnomoraTe/ibHble ypaBHeEHUA

Ansa pacyeTta no ypaBHeHuto (C.1) HEO6XO0AMMO ONpeaeTb 3HaYEeHMSE BTOPOro BUpnanbHOro koadduuymenta 8(T. X)
thyHKumii C,,(X) n napametpa pasmepa K(X). Kpome Toro, Tak kak ypasHeHue (C.1) BKIOUYaeT B KauecTBe aprymeHTa oT-
HOCUTE/IbHYIO MOJISIPHYIO MIOTHOCTb 6. HEO6X0AMMO MOYYNTb €€ 3HaYeHne Npu 3ajaHnn JaBleHnNa B KayecTBe BXOAHOM
nepemMeHHoOl. 3Tn Wwarn paccmatpmBaroTcs B nepeyncneHuax a)—d):

a) BTOpPOW BUpUasibHbI KO3 ULNEHT paccunTbiBaloT No ypaBHeHusam (D.1)—(D.5) ¢ ncnonb3oBaHnem Heob6xoam-
MbIX KOHCTaHT 13 Tabnuy D.1—D.3:

e(T.X)=fs;-t“. (D.1)
0-1
N M 3/2. @
roe =(g0+i-g,f" (p.0, +1-Qnf" (s,sy+1—@)* [W ft+1-w ,] (D.3)
£o0“E # T ©-4
roe G.=<Vv(G.+G,)A (D-5)

b) dyHkummn Cn(ansa n ot 13 go 58) paccuntbiBaloT No ypaBHeHusam (D.6)— (D. 10) ¢ ncnonb3oBaHNeM HEOOXOANMbIX
KOHCTaHT 13 Tabnuy D.1—0.3:

CjX)=an(G+1-gnf" (Q2+I-q j" (F+1 -fJ*A" (D 6)
(N \2 N-1 N
*2 X | V* -(v#-1(EE,) <D-7>
r-1 ) 11 /-3*1
G=ix,G/+W | W & (G+G/): D8>
/1 r-1/-n1
0=2 x/ (D.9)
11
F=tff-F. (0.10)

B ta6nuue D.2 F, paBHbI Hynto 4151 BCeX KOMMOHEHTOB, 3a MCK/IOYEHMEM BOA0pOAa, A5 KoToporo Fi1s= 1.0. a W,
paBHbI HY/H0 4151 BCEX KOMMOHEHTOB, 3a UCK/IKOYEHNEM BOAbI, A1t KOTopoil WI8 = 1.0. MHOrne 13 napameTpoB 6UHapPHOro
B3aumMogencTBma B Tabnuue D.3 paBHbl eguHuLe:

c) cMeceBoii napameTp pasmepa K(X) paccunTbiBatoT nNo ypaBHeHuto (D.11) ¢ ncnonb3oBaHreM HeO6X0ANMbIX KOH-
CTaHT 13 Tabnuy D.2 n 0.3

/9 2 N-1 bl
*(*) = 1 *eK?12 +2X I x,-x, (K*- 1)(K,K,) - (0.11)
n-i H r-i/-r*l

MHorve 3HayeHus paBHbI eanHnLe.

d) OTHOCUTENbHYIO MOMSAPHYI NIOTHOCTL 6 (p. T, X) onpegenstoT B pesynbraTe peweHus ypaBHeHus (D.12) (ato
ypaBHeHWe Nosly4eHo U3 ypaBHeHMs (27) HacTosiLero ctaHAapTa, Npeobpa3oBaHHOrO K ABHOMY BUAY ANS AaBeHUS)

cee 1*¥11-8 £c,n. | c.-n-N(VV* M )epK wam (D.12)

TN n n-13 0-13
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YpaBHeHue (D.12) pewaroT ¢ UCMO/Ib30BaHNEM CTaHAAPTHbIX a/lfTOPUTMOB pacneTa NJAOTHOCTU NO YPaBHEHUIO CO-
CTOSIHUSA.

D.2 3Ha4yeHMsA KOHCTAHT 4151 YpaBHEHUSA COCTOAHUSA

HacTtosiwuii pasgen cogepXnT 3Ha4eHnsi BCeX KOHCTaHT, HEO6X0AUMbIX A/151 UCMO/Ib30BaHUS ypaBHEHWSA COCTOAHUS
AGA8 B ypaBHeHusx (C.1) un (D.1)—(D.12). B tabnuue D.1 gaHbl 3Ha4YeHUS KOHCTaAHT CaMOro ypaBHEHWSI COCTOSHUSA.
B ta6nuue D.2 npeAcTaB/ieHbl 3HAUYEHUA XapakTePUCTUHECKMX MapamMeTpoB, onpeaenisatowmnx CBoicTBa UHANBUAYIbHbIX
KOMNOHeHTOB cmecu. B Ta6nuue D.3 gaHbl 3Ha4YeHUsA napaMeTpoB 6GUHAPHOro B3avMoAelicTBUS MexXy MosieKkynaMu pas-
NINYHBIX KOMMOHEHTOB CMECHU.

Ta6nunuya D.1 — KoadhpnumeHTbl ypaBHEHUS COCTOAHUA

n an C, K Y« 9, ), a»

1 0.153832600 1 0 0 0.0 0 0 0 0 0
2 1.341953000 1 0 0 0.5 0 0 0 0 0
3 - 2.998583000 1 0 0 1.0 0 0 0 0 0
4 -0.048312280 1 0 0 3.5 0 0 0 0 0
5 0.375796500 1 0 0 -0.5 1 0 0 0 0
6 -1.589575000 1 0 0 4.5 1 0 0 0 0
7 -0.053588470 1 0 0 0.5 0 1 0 0 0
8 0.886594630 1 0 0 7.5 0 0 0 1 0
9 -0.710237040 1 0 0 9.5 0 0 0 1 0
10 - 1.471722000 1 0 0 6.0 0 0 0 0 1
11 1.321850350 1 0 0 12.0 0 0 0 0 1
12 - 0.786659250 1 0 0 12.5 0 0 0 0 1
13 2.291290*10'9 1 1 3 -6.0 0 0 1 0 0
14 0.157672400 1 1 2 2.0 0 0 0 0 0
15 - 0.436386400 1 1 2 3.0 0 0 0 0 0
16 -0.044081590 1 1 2 2.0 0 1 0 0 0
17 - 0.003433888 1 1 4 2.0 0 0 0 0 0
18 0.032059050 1 1 4 11.0 0 0 0 0 0
19 0.024873550 2 0 0 -0.5 0 0 0 0 0
20 0.073322790 2 0 0 0.5 0 0 0 0 0
21 -0.001600573 2 1 2 0.0 0 0 0 0 0
22 0.642470600 2 1 2 4.0 0 0 0 0 0
23 -0.416260100 2 1 2 6.0 0 0 0 0 0
24 - 0.066899570 2 1 4 21.0 0 0 0 0 0
25 0.279179500 2 1 4 23.0 1 0 0 0 0
26 -0.696605100 2 1 4 22.0 0 1 0 0 0
27 - 0.002860589 2 1 4 -1.0 0 0 1 0 0
28 - 0.008098836 3 0 0 -0.5 0 1 0 0 0
29 3.150547000 3 1 1 7.0 1 0 0 0 0
30 0.007224479 3 1 1 -1.0 0 0 1 0 0

2
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OkoHuaHue Tabnumubl D. 1

n ¢ c, Kn °n *, Wi
31 - 0.705752900 3 1 2 6.0 0 0 0 0 0
32 0.534979200 3 1 2 4.0 1 0 0 0 0
33 -0.079314910 3 1 3 1.0 1 0 0 0 0
34 -1.418465000 3 1 3 9.0 1 0 0 0 0
35 -5.99905k 10"n 3 1 4 -13.0 0 0 1 0 0
36 0.105840200 3 1 4 21.0 0 0 0 0 0
37 0.034317290 3 1 4 8.0 0 1 0 0 0
38 -0.007022847 4 0 0 -0.5 0 0 0 0 0
39 0.024955870 4 0 0 0.0 0 0 0 0 0
40 0.042968180 4 1 2 2.0 0 0 0 0 0
41 0.746545300 4 1 2 7.0 0 0 0 0 0
42 -0.291961300 4 1 2 9.0 0 1 0 0 0
43 7,294616000 4 1 4 22.0 0 0 0 0 0
44 - 9.936757000 4 1 4 23.0 0 0 0 0 0
45 - 0.005399808 5 0 0 1.0 0 0 0 0 0
46 - 0.243256700 5 1 2 9.0 0 0 0 0 0
47 0.049870160 5 1 2 3.0 0 1 0 0 0
48 0.003733797 5 1 4 8.0 0 0 0 0 0
49 1.874951000 5 1 4 23.0 0 1 0 0 0
50 0.002168144 6 0 0 15 0 0 0 0 0
51 -0.658716400 6 1 2 5.0 1 0 0 0 0
52 0.000205518 7 0 0 -0.5 0 1 0 0 0
53 0.009776195 7 1 2 4.0 0 0 0 0 0
54 - 0.020487080 8 1 1 7.0 1 0 0 0 0
55 0.015573220 8 1 2 3.0 0 0 0 0 0
56 0.006862415 8 1 2 0.0 1 0 0 0 0
57 -0.001226752 9 1 2 1.0 0 0 0 0 0
58 0.002850908 9 1 2 0.0 0 1 0 0 0

Ta6nuya D.2 — XapakTepucTuyeckue napamerpbl UHAMBUAYATIbHBIX KOMNOHEHTOB

Opvenra-  Kaagpy- ~ CPICOKO
MonsipHaa ~ SHepreTuue- Mapavetp IEI]OHHbIVI nonafv?glﬁ Temnepa- Aunonb-  Mapametp
KOMMOHeHT macca Mf cKkuiA napa- pasmepa Kt rl;"a aveT napaveT TypHbIi  Hbii Napa-  accouua-
KrAmornb vetp E! (MKMONb)1'3 p G P P P napametp  MeTp S, um W,
’ b
1 Asot 28,0135 99.737780 0.4479153 0.027815 0.0 0.0 0.0 0.0
2 [Ownokcupg 44.010 241,960600 0.4557489 0,189065 0.690000 0.0 0.0 0.0

yrnepopa
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OkoHuaHve Tabnnybl D.2

10

12

13

14

15

16

17

18

19

20

21

KomnoHeHT

MeTaH
OTaH
MponaH
H-ByTaH
M306yTaH
H-lMeHTaH
M3oneHTaH
H-lekcaH
H-FenTaH
H-OKTaH
H-HoHaH
H-[ekaH
Bogopog
Kucnopog

MoHokcupg
yrnepoga

Bopa
CepoBogopog,
Fenwnii

AproH

MonsipHas
macca M,.
Kr/KMONb
16.043
30.070
44.097
58.123
58.123
72.150
72.150
86.177
100.204
114.231
128.258
142.285
2.0159
31.9988

28.010

18.0153
34.082
4.0026

39.948

OHepreTunye- MapawveTtp
cKkuii napa- pasmvepa K.
MeTp (M3Kmonb)L

151.318300 0.4619255

244.166700 0.5279209

298.118300 0.5837490

337.638900 0.6341423

324.068900 0.6406937

370.682300 0.6798307

365.599900 0.6738577

402.636293 0.7175118

427.722630 0.7525189

450.325022 0.7849550

470.840891 0.8152731

489.558373 0.8437826

26.957940 0.3514916

122.766700 0.4186954

105.534800 0.4533894

514.015600 0.3825868

296.355000 0.4618263

2.610111 0.3589888

119.629900 0.4216551

Ta6nuua D.3 — MNapameTpbl 6MHAPHOrOo B3auMogencTBns

15

16

17

Mapa KOMMOHeHTOB

AsoT

A3soT

A3oT

A3soT

A3oT

A3soT

AsoT

A3soT

A3soT

A3soT

A3soT

[Avokeng yrnepoga
MeTtaH
OTaH
MponaH
H-ByTaH
M306yTaH
H-MeHTaH
N3oneHTaH
Bogopog
Kncnopog,

MoHokcug yrnepoga

Bbicoko-

OpuveHTa- Ksagpy-

LIMOHHbIA nonbubIi
napavetp  napameTp

G,

0.0
0.079300
0.141239
0.281835
0.256692
0.366911
0.332267
0.289731
0.337542
0.383381
0.427354
0.469659
0.034369
0.021000

0.038953

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

Temnepa-
TYPHbIA

napameTp

F,
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
1.0
0.0

0.0

0.332500 1.067750 0.0

0.088500 0.633276 0.0

0.0

0.0

1,022740
0.971640
0.970120
0.945939
0.973384
0.946914
0.945520
0.959340
1,086320
1,021000

1,005710

0.0

0.0

0.0

0.0

W
0,835058

0.886106
0,816431
0,915502
0.993556
1.0
1.0
1.0
0.408838
1.0

1.0
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,D,I/\III'IOJ'II:,—
HbIil Napa-
vetp S,
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0

1.582200
0.390000
0.0

0.0

0.982361
1.003630
1.007960
1.0
1.0
1.0
1.0
1.0
1.032270
1.0

1.0

MapamveTp
accouya-

um W,

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0

1.0
0.0
0.0

0.0

g

0.982746

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0
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MpogomkeHve Tabnmubl D.3

24

\%

18

19

10

1

12

13

14

15

17

18

19

10

11

12

13

14

15

17

18

19

Mapa KOMroHeHTOB

A3oT
AszoT
[Avokeng yrnepoga
[Avokeng yrnepoga
[Aviokeng yrnepoga
[vokeng yrnepoga
[Ouokcng yrnepoga
[Ouokcng yrnepoga
[Ouokcng yrnepoga
Avokeng yrnepoga
Avokeng yrnepoga
Avokeng yrnepoga
[Ouokcng yrnepoga
Avokcng yrnepoga
[Ouokcng yrnepoga
Avokcng yrnepoga
[Ouokcng yrnepoga
Avokcng yrnepoga
MeTaH
MeTtaH
MeTaH
MeTaH
MetaH
MeTaH
MeTaH
MeTtaH
MetaH
MeTtaH
MetaH
MeTaH
MetaH
MeTaH
OTaH
OTaH

OTaH

Bopa
CepoBogopos
MeTaH
JTaH
MponaH
H-ByTaH
N306yTaH
H-MeHTaH
M3oneHTaH
H-FekcaH
H-lenTaH
H-OkKTaH
H-HoHaH
H-[lexaH
Bopgopopa
MoHokcug yrnepoga
Bopa
CepoBogopof
MponaH
H-ByTaH
M306yTaH
H-TeHTaH
M3oneHTaH
H-l'ekcaH
H-FentaH
H-OKTaH
H-HoHaH
H-[lexaH
Bopopog,
MoHokcug yrnepoga
Bopa
CepoBogopog
MponaH
H-ByTaH

M306yTaH

0.746954
0.902271
0.960644
0.925053
0.960237
0.897362
0.906849
0.859764
0.726255
0.855134
0.831229
0.808310
0.786323
0.765171
1,281790
1.500000
0.849408
0.955052
0.994635
0.989844
1.019530
0.999268
1.002350
1.107274
0.880880
0.880973
0.881067
0.881161
1.170520
0.990126
0.708218
0.931484
1.022560
1.013060

1.0

1.0

0.993476

0.963827

0.969870

1.0

1.0

1.0

1.0

1.0

1.066638

1.077634

1.088178

1.098291

1.108021

1.0

0.900000

1.0

1.045290

0.990877

0.992291

1.0

1.003670

1.0

1.302576

1.191904

1.205769

1.219634

1.233498

1.156390

1.0

1.0

0.736833

1.065173

1.250000

1.250000

*4
1.0
0.942596
0.995933
1.008510
1.0
1.0
1.0
1.0
1.0
0.910183
0.895362
0.881152
0,867520
0.854406
1.0
1.0
1.0
1.007790
1.007619
0.997596
1.0
1.002529
1.0
0.982962
0.983565
0.982707
0.981849
0.980991
1.023260
1.0
1.0
1,000080
0.986893
1.0

1.0

9

1.0

1.0
0.807653
0.370296

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0
1.673090

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0
1.957310

1.0

1.0

1.0

1.0

1.0

1.0



OkoHuaHve Tabnuupl D.3

10

1

12

13

14

15

15

18

19

6

15

15

15

19

19

19

19

19

17

OTaH
OTaH
OTaH
OTaH
OTaH
MponaH
MponaH
H-ByTaH
N306yTaH
H-lekcaH
H-F'enTaH
H-OKTaH
H-HoHaH
H-[lekaH

Bopopog

Mapa KOMMOHeHTOB

H-MeHTaH
MN3oneHTaH
Bogopog
Bopa
CepoBogopog
H-ByTaH
Bogopog
Bogopog
Bogopog
Ceposogopog
Ceposogopog
Ceposogopog
CepoBogopog
CepoBogopog

MoHoKcug yrnepoga

1.005320

1.0

1.164460

0.693168

0.946871

1.004900

1.034787

1.300000

1.300000

1.008692

1.010126

1.011501

1.012821

1.014089

1.100000

W
1.250000

1.250000
1.616660
1.0
0.971926
1.0
1.0
1.0
1.0
1.028973
1.033754
1.038338
1.042735
1.046966

1.0

FOCT P 8.662—2009

K,
1.0
1.0
1.020340
1.0
0.999969
1.0
1.0
1.0
1.0
0.968130
0.962870
0.957828
0.952441
0.948338

1.0

«#

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

MNapamMeTpbl B3aMMofeicTBmA A5 N106OIM Napbl KOMMNOHEHTOB, He NpuBeAeHHble B Ta6nuue D.3. paBHbl 1.0.
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MpunoxeHne E
(cnpaBo4yHOE)

YueT cnefoBblX KOMMNOHEHTOB

[Ans Toro YTo6bl paccunTaTh, UCNOMb3Yst METOA, yCTaHaB/IMBaeMblii B HACTOsILLEM CTaHAapTe, TepMoANHaMMyeckne
CBOWCTBA NPUPOAHOrO rasa uav nofo6HOW CMecu, KoTopasi COAEePXUT crefbl O4HOTO v 6osiee KOMNOHEHTOB, He BK/O-
YeHHbIX B Ta6nuly 3. HEO6XOAMMO BKIIOUUTL KaXKAblii Takoi c/efoBoli KOMNOHEHT B OAWMH M3 21 OCHOBHOrO U BTOpOCTe-
NeHHOro KOMMOHeHTa, A8 KOTopbIX 6b110 pa3paboTaHo ypaBHeHne AGAS8. PeKkoOMeHAAaL MU No TakoMy BK/THOUEHWIO AaHbl

B Ta6bnuue E.1.

Ta6nwunuya E.1 — BkioyeHue cnenoBbiX KOMMNOHEHTOB

CnepoBoii KOMNOHEHT

2,2-AumeTnNNpoNnaH (Heo-neHTaH)

2-MeTunneHTaH
3-MeTunneHTaH
2.2-AnmBTNNGYTaH
2,3-AnmBTNn6yTaH
3TuneH (3TBH)
MponuneH (nponew)
1-ByTeH
yuc-2-byteH
TpaHc-2-byTeH
2-MeTunnponeH
1-MBHTBH
MponaguneH
1,2-byTtagveH
1.3-bytagueH
AueTuneH (3TUH)
LnknoneHTaH
MeTununknoneHTaH
3TMAUMKNONeHTaH
LinknorekcaH
MBTUALMKMNOrBKCaH
STUNLMKNOreKCaH

BeHszon

Tonyon (meTun6eH3on)

ATnn6eHson

o-KcuneH

Bce ocTanbHble Cg yrneBoopoabl

26

dopmyna

cHP
CEHHY
coHY
ceHU

CBH K

c,H4
c.H0
cHa
CcHa
c4H8
CcHa

C5H10

c4He
C,H2
C5H10
ceHl?
cHHX
ceHI2
chih
c&HB
CBHE
C,Ha
caHl0
c&H10

PeKOMeHAOBaHHOe BK/IlOYeHNne

H-TeHTaH
H-lekcaH
H-l'ekcaH
H-lekcaH
H-I'ekcaH
OTaH
MponaH
H-ByTaH
H-ByTaH
H-ByTaH
H-ByTaH
H-lMeHTaH
MponaH
H-ByTaH
H-ByTaH
OTaH
H-MeHTaH
H-I'ekcaH
H-IenTaH
H-lekcaH
H-TenTaH
H-OKTaH
H-MeHTaH
H-l'ekcaH
H-FenTaH
H-TenTaH

H-lekcaH

Homep KkoMnoHeHTa
no ta6bnuue D.2

8
10
10
10

10

10
1
10
1

12

10
1
1

10



OkoHYaHve Tabnuubl E. 1
CI'Ie,ClOBOM KOMMOHEHT

Bce ocTanbHble C, yrnesogopoabl
Bce octanbHble CBYyrnesofopoapbl
Bce octanbHble Cy yrnesofopopbl
Bce octanbHble C10yrnesonoposbl
Bce ocTanbHble yrnesooposbl
MeTaHon (MeTUNOBbI/ CNUPT)
MeTaHTUON (MeTUIMepKanTaH)
AMMuMak

LinaHosopgopon
Kap6oHuncynbdug (okcucynbug yrnepoga)
Cepoyrnepog,

Awnokcunpg cepbl

Okcup asoTta

HeoH

KpuntoH

KceHoH

dopmyna

CH30H

CH3SH
A
HCN
COs
Cs-2
so2
n 2o
Ne
Kr

Xe

FOCT P 8.662—2009

PekomeHf0BaHHOe BK/IHOUEHVe
no Tabnuue 0.2

wlenTaH 1
H-OKTaH 12
H-HoHaH 13
H-[lekaH 14
H-[ekaH 14
OTaH 4
MponaH
MeTaH 3
3TaH 4
H-ByTaH 6
H-TeHTaH 8
H-ByTaH 6
Avokecug yrnepoga 2
AproH 21
AproH 21
AproH 21

Homep komnoHeHTa

Kaxpaa pekoMmeHAaLuna oCHOBaHa Ha OLleHKe TOro, YTO Takoe BK/Il0YeHMe NPUBOAMUT K Haunyulleil TOYHOCTM onuca-
HMSA MOJIHOro Ha6opa TePMOMHAMUYECKNX CBOCTB. MapameTpbl, yunTbiBaeMble NpU Takoi OLeHKe, BKTIOYAIOT MOJISPHYIO
Maccy, aHepreTMyeckunii napameTp (CBA3aHHbIN C KPUTUUECKOV TeMnepaTypoii) u napameTp pa3mepa (CBA3aHHbIN C KpUTK-
YeCKMM 06beMOM). MOCKO/bKY He CylecTBYeT YHUBepPCaslbHOro BK/IIOUEHUS, KOTOPOE O MHAKOBO XOPOLLO NOAXOAW/O Obl
AN BCEX CBOMCTB, HET HNYEro HeO6bIYHOTO B TOM. YTO MO/Ib30BaTE/lb MOXET MPeAnoyecTb Kakoe-nnm6o aibTepHaTuBHOe
BK/IIOUYEHWE ANA CBOeli KOHKPEeTHOM 3agayn, Korga, Hanpumep, Hafo paccuinTbiBaTb TO/IbKO OAHO CBOWCTBO. Mo 3Toi npu-
YMHE peKoMeHAaLumn He SBNAOTCA 06s3aTeNibHbIMU. [IpUMeHeHne MeTo/a C UCMO/Ib30BaHWEM C/IelOBbIX KOMMOHEHTOB

Heo6Xx0ANMO NoAPO6GHO AOKYMEHTUPOBATD.

NMpumeuyaHne — Ha6op cnesoBbIX KOMMOHEHTOB no Taénuue E.1 n Ta6nuue 3 HacTOsWEro ctaHgapTa cooT-

setrcteyeT [OCT 31369.
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MpunoxeHne F
(cnpaBo4yHOE)

Peanusauus metoga

HacTosee npunoxeHve npeactaBasieT o6yl Nocnef0BaTeIbHOCTb AeCTBUIA, HEOBXOANMbIX A5 BbIYNCIEHUS
TEPMOAVHAMUYECKMNX CBONCTB B COOTBETCTBUM C HACTOSILMM CTaHAAPTOM. MeTof AOCTaTO4HO C/OXHbIW, NO3TOMYy AN
ero NpYMeHeHNs HeO6XO4MMO UCMOMb30BaTb KOMMbIOTEPHbIE NPOrpaMMbl. B HacTosALWeM NPUIOXKeHUN 06CYXAAIOTCS Bbl-
yucMTeNbHbIe acnekTbl meToga. Ha pucyHke F.1 npuBegeHa 6/10K-cxema npouecca BblYUC/IEHWUI TePMOANHAMUYECKNX
CBOICTB C 1CMO/Ib30BaHNEM KOMMbIOTEPHbLIX MPOrpamm.

PucyHok F.1 — Bnok-cxema npotecca Bbl4YMCNEHNA TEPMOANHAMUYECKNX CBOUCTB

War 1

[na pacyeTa HEO6XO4MMO BBECTV MOJISIPHYIO JOMIO  KaX4Oro KOMMOHEHTa NPUPOAHOTO rasa, abCooTHY0 Temne-
patypy Tu a6contoTHoe fgasneHue p.
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B paccmaTpvBaemMoM MeToAe Temnepatypy 3agatT B rpagycax KenbBuHa (K), a gaBneHne — B meranackansix
(MMa). Ecnu ncnonb3yoT Kakne-nnbo Apyrue eanHULbl U3MEPEHUSA, NX HYXHO nepeBecTu B rpagycbl KenbBuHa nnu me-
ranackanu. 178 3Toro He06xo0ANMO MCMOMb30BaTb NepeBoAHble KoadurumneHTbl HA OCHOBE nosioxeHuii TOCT 8.417 ¢
yyeToM cTaHgapTa [3].

MNHorpa BMeCTO faBneHns p B KaiecTBe BXOAHOV Be/IMUMHbI UCMO/b3YOT MacCcoByto NIOTHOCTb O. B Takom cnyyae
BCe BbIYNC/IEHNSA BbINOHAIOT, Kak 06bIYHO, HO C Y4eTOM COoAepXaHus nocnefHel ctyneHu wara 4.

LWar 2

a) 45 3afaHHbIX 3HAYEHWIA X,, UCMONb3ys ypaBHeHus (D.2)—(D.5). paccuutbiBatoT 3HadeHus B',(X).

b) TakuMm e o6pa3om AN 3afaHHbIX 3Ha4YeHn X,. Cnonb3ys ypaBHeHus (D.6)— (D.10), paccunTbiBalOT 3HAYEHUS

c) Mo ypasHeHuto (D.11) paccunTbiBatOT 3HAYEHNA CMecoBOro napameTpa pasmepa K(X).

d) PaccuuTbiBaloT crieytolmne 3HavYeHus:

- OTHOCUTeNbHOW Temnepatypbl r0 no ypaBHeHuto (3) npn T =T,,;

- OTHOCUTE/NIbHOW NJIOTHOCTU 8,. nAeasnbHOro rasa nNpu cTaHAapTHLIX YC/I0BUAX N0 ypaBHeHUto (4) npu p = plt.

MNOTHOCTL nAeasnbLHOro rasda Npu ctTaHgapTHbIX ycnosuax p0 onpegeneHa 84.2.3.

LWar 3

a) NS 3agaHHOro 3HadveHus T no ypaBHeHUo (3) paccumMTbiBalOT T. a 3aTeM, UCMNO/b3ysa 3HaveHus S’ (X) [war 2.
nepeuuncrieHve a)], no ypaBHeHuto (D.1) paccunTbiBalOT 3Ha4YE€HMS1 BTOPOro BUpUanbHoOro koagguuymeHta B(T. X).

b) Takmm e o6pa3om ANs 3afaHHbIX 3HavyeHuli I, ncnonblysa 3HaveHnsa C,,(X) [war 2. nepeuncneHune b)d. paccum-
TbIBalOT 3HadyeHns Cn(X)-t"n ans not 13 go 58.

LWar 4

a) MopacTtaBnAT paccunTaHHble 3HadeHus S{1. X). C,,(X)-T"» un K(X) [war 3. nepeuncnenus a). b) n war 2. nepe-
yncneHue c)] cooTBeTCTBEHHO B ypaBHeHue (D.12). 3To ypaBHeHMe ANnA p. KoTopoe 6b1N10 3a4aHo B Ware 1. Tenepb co-
OEPXUT OJHO HEN3BECTHOE — OTHOCUTE/IbHYIO MIOTHOCTD 8.

b) PelwatloT aT0 ypaBHeHNe OTHOCUTENbLHO 8. Tpebyemoe pelleHne MoXeT 6bITb MONYHYEHO C UCNO/Ib30BaHNEM NOA-
XOAALero YNC/IEHHOTo MeToAa, HO Ha NMpakTuke Hanb6osee NOAXOAAWMM aropMTMOM MOXeT 6bITb CTaHAAPTHbIN anro-
PUTM HaxoXAeHWs MAOTHOCTU U3 ypaBHEHUSA COCTOAHUA. TakMe anropuTMbl 06bIYHO UCNOMB3YIOT AN NepBOHaYasibHOM
OLeHKMN NJIOTHOCTM (4acTo B NPUGMXEHUN UAeaslbHOrO rasa) U uTepaTuBHbIM NYTEM HaxXo4AT Takoe 3HaYeHue 8. KoTopoe
BOCMNPOUN3BOANT 3HAYEHWEe P C 3apaHee 3a[aHHOW TOYHOCTbIO. [oAXOAAWMM KPUTEPUEM B HACTOALWLEM Criyyae SBNseTcs
TOT. NP KOTOPOM paccuMTaHHOe AaB/eHVe NpU 3afaHHOoli MOMAPHON NAOTHOCTM W 0TAIMYaeTcs OT 3aA4aHHOro 3HaYeHUs
AaBneHns p meHee vem Ha (1/106) MlMa.

EC/M B KauecTBe BXOAHOI BeNMYMHbI BMECTO AaBNeHUA P UCMOMb3yT MacCoBYH NAOTHOCTb D. To W BbluncnsioT
HenocpeacTBeHHO 6e3 ntepaumnii kakii = D K?IM, rae M(X) — monsipHas macca, paccuntaHHas u3 ypaBHeHus (16) Ha-
cTosAlero ctaHaapTa.

LWar 5

MoactaeBnawT 8 u 8,, B ypaBHeHue (B.3) BMecTe € pas/IMYHbIMU KOHCTaHTaMM N PYHKLMAMW 06paTHOW OTHOCU-
TeNbHOW TemnepaTypbl T A1 pacyeTa maeasibHO-ra3oBoi YacTu <0 OTHOCUTENbHOW cBO60AHON 3Heprun FenbmronbLa.
Mcnonb3ytoT Takxke ypaBHeHus (B.6) n (B.7) onsa pacyeta NnepBOil 1 BTOPOW YaCTHbIX MPOM3BOAHbLIX i No o6paTHOl OT-
HOCUTe/IbHOW TemnepaType.

Lar 6

Mcnonb3yloT ypaBHeHue (B.1) ans pacyeTta obuweli OTHOCUTENIbHOW CBOGOAHOW 3Heprun Menbmronbua g8, T. X).
PaccuunTtbiBatloT no ypaBHeHusM (C.2) n (C.4) nepBble YacTHble NPON3BOAHbIE <t 1 B N0 06PATHOW OTHOCUTEILHOW Temne-
paType 1 OTHOCUTE/IbHOW MMOTHOCTU COOTBETCTBEHHO. YpaBHeHue (C.3) MCNonb3yloT ANs pacyeTa BTOPOW YacTHOW npo-
M3BOAHOW <p.T N0 06paTHO OTHOCUTENbLHO TemnepaType, ypasHeHue (C.5) — ana pacyeta i, u ypaBHeHue (C.6) — ansa
pacyeTa ¢

LWar 7

a) Vicnonb3yoT ypaBHeHUsn (17)— (26) HacToswero cTaHgapTa 418 pacyeTa NOMHOro Habopa TepMogMHaAMUYECKNX
CBOWCTB: hakTOpa CXMMAaeMOCTu Z: NIOTHOCTU p: BHYTPEHHEeR 3Heprun W, aHTanbnuu /r; 3HTPONUUN S; N30XOPHOI Tenno-
eMKOCTU cv; n3o6apHoli TennoemkocTun cp: koadpduuymeHTa Ixoyns — TomcoHa p; nokasatens agnabatbl K n CKOpocTu
3ByKa W.

b) Ha ocHoBe ypaBHeHui (18)—(23) MOXHO NpeAcTaBAATb TEPMOANHAMUYECKE CBOICTBA, pacCYMTaHHble Ha OC-
HOBE 3Ha4YeHUii MONAPHOI (MPY NCNOMIb30BaHUN CMMBOJIOB HUXHErO perncrpa) uim MaccoBoi (NpU UCNONb30BaHUN CUM-
BOJIOB BEPXHEro perncrtpa) gonun. nsa npeobpasoBaHna MOMAPHbLIX BEIMYNH B MAacCOBble MCNONb3YIOT MOIAPHYIO Maccy
cMecun M(X). KOTOPY paccunTbIBalOT NO ypaBHeHUO (16).

Lar 8

BosBpaT Ha war 1 (BbI6op HOBbIX BXOAHbIX NEPEMEHHbIX) NN OKOHYAHWE BbIYUCIEHWNIA.
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MpunoxeHune G

(cnpaBou4HOe)

Mpumepbl pacye

TOB

Cnegytouue npyMepbl PacyeToB NpuBeAeHbl 4718 Lefleil NPoBepKy NpPorpaMMHbIX peweHnii (Tabnmusl G.1—G.7).

Ta6nunuya G.1 — CocTaBbl rasa B MOASAPHbIX 405X

10

11

12

13

14

15

16

17

18

19

20

21

KOMMNOHeHT

A3soT

[Lvokecug yrnepoga

MeTtaH
STaH
MponaH
H-ByTaH
N306yTaH

H-MeHTaH

M3oneHTaH

H-l'ekcaH
H-FenTaH
H-OKTaH
H-HoHaH
H-[lekaH
Bopopog,

Kncnopopg

MoHoKcug yrnepoga

Bopa

Fenuin
AproH

Cymma

CepoBogopog

o

o

o

o

o

o

o

o

o

o

ras

.003000

.006000

965000

.018000

.004500

.001000

.001000

.000300

.000500

.000700

1.000000

Ta6bnuua G.2 — PesynbTatbl N4 rasa 1

MMNa

30

p-

250

260

270

290

310

0.81996

0.84544

0.86643

0.89888

0.92262

0.
Kr/IM3

49.295
45.971
43.196
38.764

35.331

n.
KOXK/KT

280.49
260.09
240.26
201.60

163.45

ras 2
0.031000 0
0.005000 0
0.907000 0
0.045000 0
0.008400 0
0.001500 0
0.001000
0.000400 0
0.000300

— 0

— 0

— 0
0.000100
0.000100
0.000100
0.000100
1.000000 1.

H. S

' cv cR
- K. KT KOXK/(Kr*K)  «Ax/(o K) «OxJlkr K)

179.06 - 2.4223

151.32 -2.3134

124,51 -2.2122

- 72,61 - 2.0268

-21.93 -1.8578

ras3

.009617

.015021

.859284

.084563

.023022

.006985

.001218

.000228

.000057

.000005

000000

1.6906

1.6910

1.6963

1.7189

1.7541

ras 4

0.100000

0.016000

0.735000

0.033000

0.007400

0.000800

0.000800

0.000400

0.000400

0.000200

0.000100
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OkoHuaHve Tabnnubl G.2

0. 7. , 0. u. H. s. cp. n. . W

MnNa K «r/m3 «x/r.r kL x/it KLt K) <« O*/(kr K»  kOx[\kr K) KW MNa m.'c

5 330 0.94052 32.558 -125.21 + 28.36 - 1.7006 1.7991 2.5140 3.350 1.322 450.59
5 350 0.95433 30.253 -86.50 + 78.77 -1.5523 1.8517 2.5299 2.918 1.311 465.51
10 250 0.65444 123.524 - 353.94 - 272.98 - 3.0522 1.7996 4.3448 4,218 1.782 379.77
10 260 0.70771 109.834 - 323.30 - 232.25 - 2,8924 1.7836 3.8367 4.162 1.663 389.14
10 270 0.75082 99.693 - 29599 - 195.68 - 2.7543 1.7744 3.4993 4.010 1.591 399.53
10 290 0.81567 85.439 -247.10 -130.06 -2.5197 1.7762 3.1098 3.609 1.508 420.07
10 310 0.86170 75.657 - 202.21 -70.03 -2.3194 1.7984 2.9143 3.199 1.458 439.05
10 330 0.89573 68.371 -159.12 - 12.86 -2.1407 1.8349 2,8144 2.821 1.424 456.36
10 350 0.92162 62.653 - 116.71 + 4290 -1.9766 1.8816 2.7685 2.485 1.397 472.24
15 250 0.61821 196.147 -418.04 -341.57 -3.4519 1.7957 4.5000 1.992 2.912 471.92
15 260 0.66179 176.182 - 382.78 -297.64 - 3.2797 1.8035 4,2711 2.250 2.461 457,75
15 270 0.70350 159.598 - 350.25 - 256.26 -3.1234 1.8058 4.0056 2.404 2.179 452.49
15 290 0.77530 134.830 -292.19 - 180.93 -2,8541 1.8115 3.5532 2.473 1.865 455.55
15 310 0.83097 117.682 - 240.52 -113.05 - 2.6276 1.8298 3.2590 2.363 1.704 466.04
15 330 0.87368 105.145 -192.45 -49.79 - 2.4298 1.8618 3.0835 2.179 1.607 478.79
15 350 0.90677 95.519 -146.25 + 10.79 -2.2516 1.9049 2.9838 1,976 1.541 491.98
20 250 0.67617 239.112 - 455.05 -371.41 - 3.6627 1.7770 3.9985 0.950 4.102 585.72
20 260 0.70215 221.406 -421,87 -331.54 -3.5063 1.7927 3.9666 1,146 3.439 557.37
20 270 0.73004 205.063 - 389.76 - 292.23 - 3.3580 1.8044 3.8892 1.314 2.965 537.78
20 290 0.78592 177.345 - 329.47 -216.69 - 3.0880 1.8238 3.6552 1.529 2.380 518.08
20 310 0.83593 155.978 - 274.20 - 14598 -2,8521 1.8472 3.4238 1.596 2.060 513.90
20 330 0.87771 139.550 - 222.67 - 79.35 -2.6437 1.8798 3.2500 1,564 1.867 517.31
20 350 0.91175 126.664 -173.49 - 15.59 - 2.4561 1.9219 3.1348 1.478 1.742 524.40
30 250 0.85042 285.176 -495.51 - 390.31 - 3.8898 1.7794 3,4974 0.198 5.600 767.57
30 260 0.85828 271.697 -465.71 - 355.30 -3.7525 1,7943 3.5033 0,285 4.865 732.95
30 270 0.86815 258.660 -436.27 - 320.29 -3.6203 1.8074 3.4962 0.369 4.276 704.27
30 290 0.89215 234.343 - 378.74 - 250.73 -3,3718 1.8338 3.4549 0,522 3.421 661.74
30 310 0.91899 212.820 - 323.23 - 182.27 -3.1435 1.8642 3.3874 0.636 2.860 634.97
30 330 0.94570 194.277 - 269.72 -115.30 -2.9341 1.9009 3.3096 0.702 2.488 619.80
30 350 0.97032 178.527 -217.87 - 49.83 -2.7415 1.9443 3.2399 0.725 2.233 612.55
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Ta6bnunuya G.3 — PesynbtaTbl Nns rasa 2

10

10

10

10

10

10

10

15

15

15

15

15

15

15

20

20

20

20

20

20

20

30

30

30

32

250

260

270

290

310

330

350

250

260

270

290

310

330

350

250

260

270

290

310

330

350

250

260

270

290

310

330

350

250

260

270

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

.81260

.83929

.86121

.89498

91961

.93815

.95244

,64076

.69620

74112

.80858

.85633

.89156

.91833

.61032

.65329

.69507

.76800

.82503

.86891

.90295

67318

.69828

.72551

.78093

.83125

.87364

90832

.85223

.85951

.86884

D,
Kr.*3

52.014

48.423

45.443

40.712

37.066

34.131

31.698

131.925

116.751

105.612

90.125

79.609

71.829

65.750

207.758

186.629

168.913

142.331

123.945

110.552

100.306

251.145

232.806

215.770

186.633

164.023

146.606

132.950

297.570

283.704

270,261

u.
uJx6un

-271.30
-251.33
-231.98
- 194.31
-157.20
-120.03

-82.41

- 345.46
-314.83
- 287.73
- 239.57
- 19561
-153.56

- 112.23

- 407.94
- 373.37
-341.36
- 284.21
- 233.50
- 186.46

-141.36

- 442.98
-410.74
- 379.46
- 320.57

266.51
-216,12

- 168.11

-481.33
-452.42

- 423.84

H.
KOX/KT

-175.17
- 148.07
-121.95
-71.50
- 2231
+26.46

+ 75.33

- 269.66
-229.18
- 193.05
- 128.62
- 70.00
- 14.34

+ 39.86

- 335.74
- 293.00
- 252.55
- 178.82
-112.47
- 50.78

+8.18

- 363.34
- 324.83
- 286.77
-213.41
- 144.57
- 79.70

- 17.68

-380.51
- 346,68

-312.84

S.
kx.Um K)

- 2.2227
-2.1164
-2,0178
- 1,8375
- 1.6734
- 1.5210

-1.3772

- 2.8402
-2.6814
- 2.5450
-2.3146
-2.1191
- 1.9450

-1.7856

- 3.2223
- 3.0546
-2.9019
- 2.6383
-2.4170
- 2,2240

- 2.0506

-3.4193
- 3.2683
-3.1247
- 2.8624

- 2.6328

2.4300

2.2475

- 3.6328

3.5001

3.3724

<V
xAx/(kr K)  kOx.Uxr K)

1

i

[

[N

[

[N

[

[

[N

[

[N

[N

[N

i

i

[N

5N

[N

[N

[

[N

[N

[N

[N

[

[N

[N

[N

[N

5N

[,

6407

.6406

.6455

.6675

.7020

7460

L7973

.7534

.7366

7264

7263

7470

7821

.8272

.7438

.7529

.7560

7614

7784

.8090

.8504

7252

7412

.7531

7725

.7952

.8265

.8671

7290

7437

.7563

2.

N

N

N

N

N

I

N

N

N

IS

IN

w

N

w

w

7730

6549

5747

.4823

4437

4373

L4520

.3299

.8017

.4488

.0431

.8408

.7375

.6893

.3653

1673

.9192

4767

.1815

.0038

9023

.8586

.8355

.7699

.5558

.3337

.1630

.0485

.3785

.3860

.3804

n.
K/MMNa
6.314
5.800
5.346
4.575
3.945
3.420

2.977

4.203
4.186
4.052
3.663
3,252
2.869

2.528

1,917
2.194
2.368
2,470
2,376
2.200

1.999

0.905
1.100
1.273
1.504
1.585
1.563

1.484

0.178
0,264

0.348

1.363

1.356

1.350

1.339

1.328

1.318

1.307

1.814

1.680

1.600

1,510

1.458

1.422

1.394

3.030

2.536

2.227

1.887

1,714

1.611

1.543

4.254

3.552

3.048

2.425

2.085

1.882

1.750

5.753

4.991

4.380

W,
Mic

362

374

385.

405

423

439

454

370.

379.

389.

409

427

444

460

467

451

444

445

455

467

480

582.

552.

531.

509.

504.

506.

513.

761.

726

697

.01

.23

.56

.33

.35

.03

.27

.89

91

.53

.74

.45

.66

.90

.43

.59

.37

.46

.27



OkoHuaHve Tabnnybl G.3

p. r.
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G.4 — Pe3ynbTtartbl ansa rasa 3
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OkoHuaHve Tabnuubl G.4

p. T r D. n. n. S. cp- C. X W,
MnNa K «Jn3 KIX/M TOK-"Kr KAX. (bl K)  kOx/(« K) K,U,>K,'|ﬁr K) K/MMNa m/IC
20 290 0.73518 212.039 - 330.66 - 236,34 - 2.6983 1.7788 3.6430 1.392 2.727 507.12
20 310 0.78830 184.992 - 273.52 - 165.40 - 2.4617 1.8099 3.4460 1.565 2.238 491.84
20 330 0.83557 163.950 - 220.40 -98.41 - 2,2522 1.8426 3.2602 1.609 1.961 489.08
20 350 0.87537 147.553 -170.21 -34.66 -2.0646 1.8828 3.1229 1.568 1,790 492.61
30 250 0.83636 324.314 - 489.03 - 396.53 - 3.4269 1.6274 3.1918 0.083 7.038 806.85
30 260 0.84062 310,260 - 460.88 -364.19 - 3,3001 1.6891 3.2684 0.170 5.975 760.08
30 270 0.84737 296.388 -432,51 -331,29 -3.1760 1.7285 3.3056 0.255 5.148 721.87
30 290 0.86661 269.821 -376.14 - 264.96 - 2.9390 1.7791 3.3181 0.416 3.976 664.88
30 310 0.89085 245.547 -321.02 - 198.84 - 2.7185 1.8185 3.2888 0.554 3.220 627.21
30 330 0.91713 224.056 - 267.45 - 133.55 -2.5144 1.8582 3.2373 0.655 2.721 603.62
30 350 0.94297 205.462 -215.40 - 69.39 - 2.3256 1.9022 3.1792 0.711 2.386 590.21
Ta6bnunuya G.5— PesynbtaTbl oNnA rasa 4

P T, . 0. n. H. S. e . N W,
MMNa K Kr.Y*3 KA X/K KIKCXr KOxAKr K)  kOx/(kr K)  «Ox/{« K) Knnna m/c
5 250 0.86904 47.932 - 258.79 - 154.48 - 1.9276 1.5661 2.4858 4.934 1.388 380.47
5 260 0.88770 45.120 - 240.75 -129,93 -1.8313 1.5711 2.4268 4.553 1.381 391.19
5 270 0.90333 42.697 - 222,99 -105.89 - 1.7405 1.5787 2.3846 4.212 1.375 401.25
5 290 0.92789 38.700 - 187.95 - 58.75 - 1.5721 1.6012 2.3351 3.624 1.363 419.70
5 310 0.94608 35.507 - 153.09 - 12.27 -1.4171 1.6322 2.3170 3,135 1.352 436.38
5 330 0.95989 32.875 - 118.03 +34.06 - 1.2723 1.6702 2.3194 2.724 1.341 451.66
5 350 0.97058 30.655 -82.51 +80.60 -1.1354 1.7137 2.3362 2.373 1.330 465.83
10 250 0.76451 108.971 -307.61 -215,84 - 2.4455 1.6397 3.2234 3,620 1.644 388.42
10 260 0.79990 100.145 - 284.54 - 184.68 - 2.3232 1.6350 3.0195 3.458 1.591 398.57
10 270 0.82933 93.013 - 262.77 - 155.26 -2.2122 1.6342 2.8720 3,279 1.553 408.55
10 290 0.87507 82.072 -221.73 - 99.89 - 2.0143 1.6439 2.6846 2.915 1.500 427.47
10 310 0.90854 73.949 - 182.54 - 47.32 - 1.8389 1.6664 2.5828 2.575 1.463 444 .85
10 330 0.93373 67.593 -144.19 + 3.75 - 1.6793 1.6983 2.5303 2.268 1.435 460.82
10 350 0.95309 62.436 - 106,06 +54.10 -1,5311 1.7374 2.5087 1.996 1.412 475.61
15 250 0.73016 171.146 - 352.65 - 265.01 - 2.7866 1.6584 3.5832 2.156 2.200 439.07
15 260 0.76682 156.696 - 325.88 -230.15 - 2.6498 1.6628 3.3901 2.210 2.024 440.12
15 270 0.79939 144.745 - 300.76 -197.13 - 2.5252 1.6645 3.2203 2.212 1.901 443.82
15 290 0,85295 126.300 - 254.21 - 135.44 - 2.3047 1.6724 2.9664 2.116 1,744 455.05
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OkoHuaHve Tabnnybl G.5

p. r. 0 n. H. s. n\

MnNa K z <<7m./|3 KAM/Kr KOX/M KAx'<« K) «AmLun-K} K,U,)K?(E-F-K> }Ol\lht-l‘la “ M/C
15 310 0.89384 112.748 -210.88 -77.84 -2.1125 1,6910 2.8071 1.955 1.648 468.17
15 330 0.92527 102.316 - 169.34 -22.74 - 1.9402 1.7195 2.7118 1.774 1.582 481.59
15 350 0.94973 93.985 - 128.69 + 30.91 -1.7824 1.7559 2.6588 1.594 1.534 494.74
20 250 0.76132 218.856 - 385.55 -294.17 - 3.0056 1.6435 3.4981 1.204 2.925 517.02
20 260 0.78917 203.013 -358.14 - 259.62 - 2.8700 1.6606 3.4071 1.307 2.608 506.85
20 270 0.81592 189.083 -331.85 - 226.07 - 2.7434 1.6709 3.3011 1.376 2.379 501.64
20 290 0.86386 166.274 - 282.42 - 162.14 -2.5149 1.6865 3.0987 1.425 2.080 500.19
20 310 0.90341 148.737 - 236.27 - 101.81 -2.3137 1,7065 2.9428 1.392 1.898 505.16
20 330 0.93530 134.959 - 192.28 - 44.09 -2.1332 1,7344 2.8364 1.313 1.777 513.17
20 350 0.96086 123.862 - 149.56 + 11.91 - 1.9684 1.7697 2.7694 1,213 1.691 522.60
30 250 0.90169 277.178 - 425.72 -317.48 - 3.2589 1.6277 3.1843 0.332 4.207 674.76
30 260 0,91296 263.228 - 399.63 - 285.66 -3.1341 1.6528 3.1774 0.405 3.733 652.25
30 270 0.92529 250.102 - 373.94 - 253.98 -3.0145 1.6706 3.1554 0.469 3.361 634.98
30 290 0.95124 226.500 - 323,99 - 191.54 - 2.7914 1.6975 3.0844 0.567 2.830 612.24
30 310 0.97647 206.413 - 276.02 -130.68 -2.5884 1,7233 3.0021 0.619 2.482 600.60
30 330 0.99923 189.486 - 229.72 -71.40 -2.4031 1.7532 2.9292 0.633 2.244 595.98
30 350 1.01893 175.204 - 184.62 -13.39 - 2.2324 1,7885 2.8744 0.619 2.073 595.76

Tabnunua G.6— Pesynbratbl And rasab
p- T. z 0. n. H. S. Ccy W X \%
MnNa K Mrti3 (Ax/m KOK/KT leOxH«r K)  kOX[|1r K)  kOx/(*r K) lOMNa m/c
5 250 0.80318 59.396 - 242.65 - 158.47 -1.8544 1.4628 2.5137 6.573 1.366 339.12
5 260 0.83151 55.166 - 22461 - 133.98 - 1.7583 1.4600 2.3924 6.033 1.358 350.87
5 270 0.85465 51.685 - 207.23 -110.49 -1.6697 1.4623 2.3107 5.557 1.352 361.63
5 290 0.89010 46.204 - 173.55 -65.34 -1.5083 1.4786 2.2162 4.752 1.340 380.87
5 310 0.91583 42.009 - 140.52 -21.49 -1.3621 1.5066 2.1746 4,097 1.330 397.82
5 330 0.93514 38.648 - 107.52 + 21.85 - 1.2266 1.5431 2.1636 3.552 1.319 413.10
5 350 0.95000 35.869 -74,21 + 65.18 -1.0991 1.5860 2.1721 3.095 1.309 427.09
10 250 0.62007 153.875 -313.43 - 248.44 - 2.4222 1.5828 4.0693 4.219 1.854 347.10
10 260 0.67918 135.079 - 284.65 -210.62 - 2.2738 1.5612 3.5296 4.259 1.702 354.92
10 270 0.72701 121.518 - 259.55 - 177.25 ~-2.1478 1.5465 3.1678 4.154 1.613 364.35
10 290 0.79842 103.018 -215.60 -118.53 - 1.9378 1.5382 2.7552 3.780 1.516 383.57
10 310 0.84864 90.670 -175.98 -65.69 - 1.7616 1.5511 2.5508 3.365 1.461 401.47
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OKOHYaHue Ta6nuubl G.6

Mpﬁa ;r
10 330
10 350
15 250
15 260
15 270
15 290
15 310
15 330
15 350
20 250
20 260
20 270
20 290
20 310
20 330
20 350
30 250
30 260
30 270
30 290
30 310
30 330
30 350

Ta6nuuya
p- 7.

Mna K
5 250
5 260
5 270
5 290
5 310
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0. n.
vim3 KOonun'kr

0.88552 81.627 -138.36

0.91347 74.608 -101.57

0.59162 241.909 -371.00
0.63526 216.627 - 339.09
0.67837 195.347 -309.54
0,75450 163.524 - 257.09
0.81432 141.736 -211,02
0.86034 126.024 -168,67

0.89597 114.097 - 128,32

0.65680 290.535 -402,27
0.68200 269.040 - 372.84
0.70966 248.978 -344,26
0.76673 214.554 - 290.51
0.81910 187.877 -241.42
0.86344 167.428 -195.95

0.89979 151.484 -152.88

0.83685 342.041 -436.39
0.84431 325.979 -410,15
0.85396 310.360 -384,21
0.87800 281.044 - 333.54
0.90548 254.934 -284.72
0.93326 232.354 - 237.77

0.95918 213.156 - 192.45

G.7 — PesynbTatbl N4 rasa 6

z D. "n.
Krn3 KAX|'Kr
0.83409 53.718 - 249.86

0.85765 50.234 -231,91

0.87716 47.297 -214,42

0.90746 42.565 - 180.20

0.92971 38.866 - 146.39

H.
KIpKHCT
- 15.85

+ 32.47

- 308.99
- 269.84
- 232.75
- 165.36
- 105.19
- 49.64

+3.14

- 333,43
- 298,50
- 263.93
- 197.30
-134,96
- 76,50

- 20,85

- 348.68
-318.12
- 287.55
- 226,80
- 167.04
- 108.65

-51,70

u,
kAuNT

- 156,78
-132.38
- 108.71
- 62.74

- 17.75

S.
<y,
*O*I(kTK)  *p*<kr K) <<A>>J(:(Kpr K>

-1,6057

-1,4636

- 2,7653
-2.6117
-2.4717
- 2.2307
- 2.0300
-1.8563

-1.7009

- 2.9377
- 2.8007
- 2.6702
-2.4321
-2.2241
-2.0413

-1.8776

-3.1243
- 3.0044
-2.8891
- 2.6720
- 2.4727
- 2,2902

-2.1226

S.
kIx/(kr K)

-1.9766
- 1.8809
- 1,7916
- 1.6273

-1.4772

1.5781

1.6145

1.5640

1.5724

1.5737

1.5727

1.5819

1.6039

1.6364

1.5411

1.5563

1.5667

1,5811

1,5969

1.6201

1.6518

1.5423

1.5556

1.5663

1.5864

1.6094

1.6372

1.6706

Cy C».
KOK/(KT K)  «OxJIkr K)

1.5047

1.5060

1,5111

1.5306

1.5604

2.4452

2.3933

3.9904

3.8221

3.5928

3.1655

2.8738

2.6961

2.5925

3,4974

3.4817

3,4250

3.2263

3.0121

2.8440

2.7288

3.0500

3.0587

3.0535

3.0168

2.9555

2.8826

2.8144

2.4866

2.3995

2.3387

2.2672

2.2372

tOMNa
2.975

2.625

1.867
2.172
2.375
2.519
2.445

2.275

2.074

0.882
1,085
1.268
1.523
1.623
1,613

1.539

0.178
0.267
0.353
0.513
0.638
0.716

0.748

KiMna
5.831
5.369
4.959
4,258

3.680

1.425

1.397

3.179

2.622

2.279

1.910

1.726

1,619

1.549

4.485

3.706

3.153

2.476

2,112

1.899

1,762

6.046

5,211

4.547

3.590

2.970

2.561

2,284

1.377

1.370

1.364

1.353

1.342

M/C

417.

432.

443

426.

418

418

427

439

451

555.

524

503

480

474

476.

482

728

692

662

619

591.

575

566

358

369

379

398

415

.96

12

.37

.53

.40

.00

.26

64

.89

.23

.39

.20

24

.29

.22

.52

.93

.03

15

.03

.97

.07

.34

.78

.67

.50
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10

10

10

10

10

10

10

15

15

15

15

15

15

15

20

20

20

20

20

20

20

30

30

30

30

30

30

30

330

350

250

260

270

290

310

330

350

250

260

270

290

310

330

350

250

260

270

290

310

330

350

250

260

270

310

330

350

0.94651

0.95949

0.69061

0.73764

0.77613

0.83479

0.87693

0.90828

0.93223

0.65598

0.69775

0.73655

0.80222

0.85292

0.89191

0.92220

0.70695

0.73374

0.76143

0.81476

0.86115

0,89949

0.93059

0.87498

0.88365

0.89405

0.91827

0.94424

0,96930

0.99197

0.
«7m3

35.862

33.356

129.758
116.813
106.907
92.540
82.410
74.743

68.662

204.914
185.235
168.978
144.447
127.096
114.173

104.113

253.517
234.868
217.944
189.632
167.841
150.949

137.565

307.248
292.533
278.420
252.383
229.607
210.114

193.580

n.
KAM/Kr

- 112.50

- 78.22

- 309.46
-284.01
- 260,85
-218,63
- 179.37
-141,49

-104.13

362.28

332.75

305.42

256.08

-211.52

- 169.67

- 129,24

- 395.37

- 366,73

-339.14

- 287,44

- 239.84

-195.16

- 152.31

- 432.49

-406,36

- 380.57

- 330.30

-281.91

- 235.30

- 190.11

M. S

. P
KIX/KT KOA»7<kr K) ef»<kr K> K,U,)K?(KI’-K>

+26.92 - 1.3376

+71.68 - 1.2059

- 23239 -2,5159

- 198.40 - 2.3825

- 167.31 -2.2651

- 110.57 - 2.0623

-58.03 - 1.8870
-7.70 -1.7297
+41.51 -1.5849

- 289.08 - 2.8628

-251.77 -2.7165

-216.65 - 2.5839

- 152.24 - 2.3536

-93.50 -2.1576
-38.29 -1.9850
+ 14.83 -1.8287
-316.48 - 3,0592
-281.58 - 2.9223

- 247.37 - 2.7932

- 181.97 - 2.5595
- 120.68 - 2.3550
- 62.67 -2.1736
-6.92 - 2.0096

- 334.85 - 3.2743

- 303.80 -3.1525

- 272.82 - 3.0356

-211.43 -2.8162

- 151.25 -2.6155

-92.52

-2.4319

-35.14 - 2.2631

1.5981

1.6419

1.5943

1.5828

1.5765

1,5794

1.5985

1.6290

1.6679

1.5990

1.6047

1.6059

1.6102

1.6255

1.6522

1.6880

1.5823

1.5976

1.6076

1.6226

1.6413

1.6680

1.7028

1.5804

1.5973

1.6103

1.6331

1.6577

1.6873

1,7227

2

2

3

3

2

2

2

2

2

3

3

3

3

2

2

2

3

3

3

3

2

2

2

3

3

3

3

2

2

2

.2328

.2458

.5837

.2360

L9969

L7096

.5599

4816

4452

.8350

.6215

.4055

.0579

.8339

.6989

6214

5123

4611

.3751

.1631

9739

.8360

.7453

.1034

,1039

.0917

.0425

9731

L9010

.8401
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L.
tOMMNa
3,196

2.785

4.052
3.953
3.791
3.405
3.019
2.666

2.350

2.067
2.252
2,351
2,361
2.234
2.054

1.860

1,027
1.198
1.335
1.493
1.526
1.479

1,390

0,229
0.312
0.390
0.527
0.622
0.671

0.681

1.331

1.320

2.659

2.318

2.097

3.705

3.165

2.780

2.298

2.024

4.510

3.994

3.247

2.758

2.430

2.202

W,

M/C

430.

444,

366

375.

385

404

422.

438.

452

441.

433.

431

437.

447

460

472

540.

519.

505

492.

491

495.

502

7009.

680

656

621

600

589

584.

77

83

.59

.53

.49

02

08

.88

19

27

.46

07

.78

.01

47

12

.07

11

66

.98

77

11

.03

.29

.30

.00

13

37
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Mpunoxexnue OA
(cnpaBou4HOe)

ConocTaB/ieHME CTPYKTypbl HACTOSALWEro cTaHgapTa Co CTPYKTypoO it
NPUMEHEHHOTO B HOM MEXAYHapoA4HOro cTtaHgapra

Ta6nunuya JA.1

CTpyKTypa HacToswero ctaHaapTa
1 O6nactb NnpumMeHeHus (1)
2 HopmaTtusHble cCblkn (2)
3 TepMuHbI, onpeaeneHus n o603HavyeHus (—)
3.1 TepmuHbl 1 onpegenexHuns (3)
3.2 O603HauveHus (NnpunoxeHune A)
4 TepmoanHamMuMyeckre OCHOBbI meToaa (4)
4.1 CywHocTb MeToaa (4.1)

4.2 dyHpameHTaslbHOe ypaBHEHWEe COCTOAHUS A/1si CBO-
60aHOI aHeprun Menbmronbua (4.2)

4.3 TepmoanHamunyeckme cBolicTBa, Nosy4yaemble U3 CBO-
60aHol 3Heprum Menbmronbua (4.3)

5 MeTop pacuyeTta cBolicTs (5)
5.1 BxogHble nepemeHHble (5.1)

5.2 Mepexoa OT AaBfieHUS K OTHOCUTEsIbHOW MIOTHOCTH
(5.2)

5.3 MpoBeaeHne OCHOBHbIX BbluncneHnii (5.3)
6 Ycnosus npumeHeHus (6)
6.1 NlaBneHne n Temnepatypa (6.1)

6.2 [a3. NoAroToB/IeHHbIV AN TPaHCNOPTUPOBAHWUS MO
MarvcTpasbHbIM razonposogam (6.2)

7 OueHka HeonpegeneHHocTeli payeTa cBoiicTs (7)

7.1 HeonpepeneHHOCTW payeTa CBOWCTB AN rasa, Nogro-
TOBJIEHHOTO 4191 TPAHCMOPTUPOBAHUS MO MarncTpasbHbIM
rasonposogam (7.1)

7.2 BnuaHne HeonpeenieHHOCTel BXOAHbIX NepeMeHHbIX
(7.2)

8 OchopmneHne pesynbTaToB pacyeToB (8)
MpunoxeHne A VcxodHble NOAOXeHUA AN dyHAAMEH-
Ta/IbHOTO ypaBHEHUS COCTOSAHUS AN CBOGOAHOI aHeprum

Fenbmronsua (4.2)

Mpunoxenne B WpeanbHo-rasoBas cBO60jHas aHeprus
Fenbmronbua (npunoxexHve B)

MpunoxeHne C YpaBHEHME COCTOSIHWS ANl CBOGOAHOIA
aHepruun Fenbmronbua (npunoxeHue C)

MpunoxexHune D Mogpo6Has MHOPMaLNUSA NO ypaBHEHUIO
COCTOSIHUSA (NpunoxeHne D)

38

CTpykTypa mexayHapogHoro ctaHgapra ISO 20765-1:2005
1 O6nactb NpumMeHeHUs
2 HopmaTUBHbIE CCbIKU

3 TepMUHbI 1 onpeaeneHnsa

4 TepMmogunHaMmnyecKkne OCHOBbI MeToAa
4.1 CywHOCTb MeToga

4.2 dyHpamMeHTanbHOE ypaBHEHWE COCTOSIHUA Af1si CBO-
60/HOI aHeprumn MenbmronbLa

4.3 TepmoanHamMunyeckme cBolicTea, Nosyvyaemble 13 CBO-
604HOli aHeprun MenbmronbLa

5 MeTop BbluMCNeHWI
5.1 BxogHble nepemMeHHble

5.2 MNepexop OT faBNeHNS K NPUBEAEHHON NNOTHOCTH

5.3 MpoBeaeHNEe OCHOBHbIX BbIYNCNEHUI
6 YcrnoBusa npumMeHeHus
6.1 flaBneHne n Temneparypa

6.2 la3. MOArOTOB/IEHHbI A1 TPaHCNOPTUPOBAHMSA MO
MarvncTpasibHbIM razonposojam

7 OueHka HeonpeaesieHHOCTel BbluMCNeHni
7.1 HeonpeaeneHHOCTU BbIYMUCMEHUIA ANs rasa, noaro-
TOBJIEHHOIO 47151 TPAHCNOPTMPOBAHWSI MO MarucTpasbHbIM

rasonposogam

7.2 BnusaiHne HeonpeaeneHHOCTeln BXOAHbIX MepeMeHHbIX

8 OhopmMeHne pe3yibTaToB BbIYNCIIEHWI
MpunoxeHne A YC/IOBHble 0603HAYEHUS U €AVHULbLI Be-

JINYUH

MpunoxeHne B WpaeanbHo-rasoBas cBOGOAHAA 3Heprus
Fenbmronbua

MpunoxeHne C YpaBHEHME COCTOSIHUS A/l CBO6OAHOA
aHepruu MenbmronbLa

Mpunoxexnune D Moapo6Has MHOPMaLNS NO ypaBHEHWIO
COCTOSIHUA
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OKoH4aHve Tabnuubl JA. 1
CTpyKTypa HacTosLLeto cTaHaapTa CTpyKTypa mMexayHapoaHoro craHgapTa ISO 20765-1:2005

MpunoxeHne E YyeT crefoBblX KOMNOHEHTOB (npunoxe- [punoxeHue E YueT cnefoBbiX KOMNOHEHTOB
Hue E)

MpunoxeHne F Peanusauyna metopa (npusioxeHue F) MpunoxeHune F Peannsaunsa metoga
MpunoxeHune G MNMpumepbl pacyeToB (NpunoxexHune G) MpunoxeHne G MNMpumepbl pacyeTosB

MpunoxeHne A ConocTtaBneHne CTPYKTypbl HACTOSLLErO —
cTaHgapTa CO CTPYKTYPOW MPUMEHEHHOTO B HEM MeXAy-
HapogHoro ctaHgapTa (—)

NMpumeuyaHune — Tlocne 3aroNOBKOB pa3aesios (MoAPa3Ae/oB) HACTOAWEro CTaHAAPTa B CKOGKax NpuBeaeHbl

HOMepa aHa/lorMyHbIX pa3genos (MoapasfesioB) MeXAyHapo4HOro cTaHaapTa.
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https://meganorm.ru/mega_doc/norm/normativy/2/ferm-2001_federalnye_edinichnye_rastsenki_na_montazh_345.html
https://meganorm.ru/Data2/1/4293834/4293834499.htm
https://meganorm.ru/mega_doc/dop_norm_update_26042025/gost_EN_14084-2014_mezhgosudarstvennyy_standart_produkty_megainfo/0/reshenie_kollegii_evraziyskoy_ekonomicheskoy_komissii_ot_19.html

