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T 86.3

TocynapcrBeHHas cHcTeMa obecrneyeHus
€IMHCTBA H3MEPEHHUIA

Pexomennanus
CuéTyHKH ra3a TypOHHHBIE, POTALIHOHHBIE H BUXPEBLIE B MH 3350-2011
COCTaBe y3JI0B y4éra rasa.
MeToanka pacuéra NorpelIHoOCTH H3MepeHuit 06bEéMa rasa,
TIPUBEJEHHOTO K CTAHIAPTHBIM YCIIOBHAM

1 Ha3zHaueHHe u 00.1aCcTh IPHMEHEHH

Hacrosiass pekomeHIalusi yCTaHAaBIUBAaeT aIrOPHUTM pacuéra
MOrPELIHOCTH pe3y/bTaTa U3MEpeHHs o0bEMa rasa, NpUBEIEHHOTO K
CTaHOAPTHBIM YCJIOBHSIM, IIPH HCIOJIB30BAaHHH TYPOHHHOTO, POTalIU-
OHHOTIO HJIM BUXPEBOTO CYETYHKA B COCTABE PEATBHOTO y3/ia y4éra.
OTnHYHUTENBHOH OCOOEHHOCTBIO MPEATOKEHHOTO YHCIEHHOTO aJro-
pPHTMa ABISETCA MPEHMYILIECTBEHHOE HCIOIb30BAHHE ONpeaeeHUs
MOTPELIHOCTH B BUAE Pa3HOCTH 3HAYEHHH (PU3HUECKHUX BEIHYHH.

Pexomennauus pa3paboTaHa B pa3BUTHE MONOXKEHHH MPaBHI IO
Mmetposoruu I1P 50.2.019-2006 u pexomenaauuu MU 3235-2009.

Pacuér morpewHocTH u3MepeHHH 00bEMa rasa, NpUBEJEHHOrO K
CTaHJapTHBIM YCIIOBHAM, BbINOJIHEHHBIH B COOTBETCTBHH C JITOPHT-
MOM HacTosileif peKOMEHIALHH, U MONYYEHHbIE pe3yJIbTaThl pacué-
Ta MOTYT MCIMOJb30BATHCA MPU TPOEKTHPOBAHUH Y3JIOB y4yéTa rasa Ha
CTaNlMH MPOBEAEHHS METPOJOTHYECKOH IKCIEPTH3bI [IPOEKTa, B MPO-
Hecce IKCIUTyaTalluH y3/1a yuéra ¢ Lenbio YCTaHOBNEHHUs ero GakTH-
YECKHX METPONOTHYECKHX XapaKTEPUCTHK, a TaKXe MpPH BBIMOJHE-
HHH apOMTPaXKHbIX U3MEPEHHH C MOC/IENYIOLMM CITHYEHHEM PE3YIib-
TaToB.

Jns ynoGcra mpoBeleHHs pacuéra NOTPELIHOCTH H3MepeHHH
06bEMa rasa, NPUBEJEHHOTO K CTAHIAPTHBIM YCIOBHSAM, IPH 3KC-
IUTyaTauMH y3/noB yuéTa, ajfODHTM PEATH30BaH B BHAE BBIYHCIIH-
TENBbHOH MPOrpaMMBI 1 NEPCOHATIBHOIO KOMITBIOTEpA.



2 HopMaTHBHbBIE CCHLIIKH

1. TOCT 30319.2-96. I'a3 npupoaHsiii. MeToabl pacyéra pusuye-
cKHX cBoiicTB. OnpexneneHue ko3hpuLHeHTa CXUMAEMOCTH

2. TOCT P 8.662-2009. T'ocynapcTBeHHast cHCTEMa obecredeHus
€IMHCTBAa H3MepeHui. ['a3 npupoausiii. TepMoauHaMHUYECKHE CBOM-
cTBa ra3oBoit ¢a3bl. Meroasl pac4éTHOrO onpeaesieHHs s nenei
TPaHCIIOPTHPOBAaHHUSA M paclpeie/ieHUs rasa Ha OCHOBE (yHIaMEH-
TaJIbHOrO YpaBHEHUs cocTosiHUS AGAS.

3.TOCT 2939-63. I'a3bl. YciioBus 11 onpeaeneHts oobéMa.

4. TIP 50.2.019-2006. IIpaBuna no merposnoruy. I'ocynapcTBeH-
Has cucTeMa obecrnieyeHHs eJUHCTBa H3MepeHHH. MeToauka BhINOJI-
HEHHUSI H3MEPEHHH NpH MOMOILM TYpPOHHHBIX, POTALHOHHBIX U BHX-
PEBBIX CYETUHUKOB.

5. PMI 29-99. I'ocynapcTBeHHas cucteMa obecreyeH!s eTHHCTBA
u3mepeHHi. Metposorus. OCHOBHbIE TEPMUHBI H ONpPEAEEHHS.

6. MU 3235-2009. TI'ocynapcTBeHHas cucTeMa obecneyeHus
enuHcTBa M3MepeHH. CuéTynky ra3a TypOHHHBIE, POTALIHOHHBIE H
BHXPEBBIE B COCTAaBE y3JIOB yuéTa rasa. Meroauka onpeaeneHus no-
TPELIHOCTH (CyMMapHOH HeonpeaenEHHOCTH) H3MepeHHH 00BEMa
rasa B peajlbHbIX YCIOBHAX KCIUTyaTallHH y3/10B yuéTa.

3 Tepmunu, onpeneJieHus, 0003HaAYECHHSA H COKpaLUCHHA

3.1 TepMuHBI H OnpeneneHus.

TepMuHbl M onpeneneHMs, NPUHATHIE B HACTOALLEH PEKOMEHIa-
UM, cooTBeTcTBYIOT PMIT 29-99. IlpuBeném HekoTopble H3 HHX,
MMEIOINHE OTHOLLECHHE K JallbHEHILEMY H3JI0XKEHHIO.

H3MmepuTenbHas 3ajaya — 3afaya, 3aKil0yarolliascs B onpenene-
HHH 3HaueHUs (PU3HYECKOH BENMUMHBI MYTEM €€ M3MEPEHHs C Tpe-
6yeMoii TOYHOCTBIO B IaHHBIX YCIIOBHSX H3MEPEHHIA.

Pe3ynbTat H3MEpeHHUs — 3HAYEHHE BENUUYHHEL, NTOJYYEHHOE IMyTEM
€€ U3MEpPEHHUA.

IMorpemHocTh pe3ynbTaTa U3MEPEeHHS — OTKIOHEHHE pe3yJsibTaTa
HU3MEPEHHs OT HCTUHHOrO (AEHCTBUTENBHOr0) 3HaUEHUs H3MEPSAEMOi
BEJIMYHHBI.



JelicTBUTENBHOE 3HaY€HHE (H3MUYECKOH BENIHYHHBI — 3HAYEHHE
¢busnyeckoit BEeTUYHHBI, TIOIYUEHHOE SKCIIEPHMEHTAIBHBIM MYTEM H
HACTONBKO OJM3KOE K MCTHHHOMY 3HA4Y€HHIO, YTO B MOCTaBJICHHOH
H3MEPHTENBHON 3a8a4€ MOXKET HCIIONb30BATHCA BMECTO HETO.

CnydaitHasi IOrpelHOCTh H3MEPEHHS — COCTaBIIAIOLIas MOTperl-
HOCTH pe3yNbTaTa U3MEPEHHUs, H3MEHSAIOILAACS CIy4aiHBIM 00pa3oM
(1Mo 3HaKy ¥ 3HaYEHHIO) NMPH MOBTOPHBIX U3MEPEHHUAX, MMPOBEACHHBIX
C OJIMHAKOBOM TLATEIBHOCTBIO, OHOM U TOH Ke (PU3UUECKOH BEIH-
YHHBI.

IpenenpHas NOrpeIIHOCTL — MAKCHMAJIbHAS MOTPEILHOCTh H3Me-
peHHs (IUIIOC, MHMHYC), NOMyCKaeMas AJis JaHHOH H3MEPHTEIbHOMH
3anayH.

3.2 IIpunHaTbie 0603HAYEHHUS M COKpAILEHHS
V.- 06Bb€M rasa npu CTaHAApPTHBHIX YCJIOBHSAX;
V' - 06B€M rasa, COOTBETCTBYIOLIMI TEKYIMM ITOKA3aHUAM CUETYH-
Ka;
P - Tekylliee abCONIOTHOE OaBleHHe ra3a B pabouux yclioBUiX;
T - texylas abCcoMIOTHAs TEMIIEPATYpa ra3a B paboyHx yCIOBHSX;
p. - abcosoTHOE naBieHHE MpPH CTAHOAAPTHBIX YCIOBHAX (p,=
101,325 «ITa);
Pmax - BEDXHHH Mpenen U3MEpeHHH natyuka abcomoTHOro (u3bbl-
TOYHOI'0) JaBJICHHS;
P, - aTMOC(epHOE IaBJIEHHE;
P.. - TeKyluee H36bITOYHOE NaBJIEHHE ra3a B pabovnx yCIOBHIX;
T, - abcomoTHas TeMrepaTypa NpH CTaHIAPTHBIX ycnoBusx (7, =
293,15 K);
{, - Temiepatrypa BO3LyXa B NOMELICHHH, TI¢ pa3MELIeH NaTYHK
JaBJICHHUS;
t,om - TEMINEPATYpPa, NPH KOTOPOH MpOBeJEHA NMOBEPKa IEPBHYHOTO
H3MEPUTENILHOrO nMpeoOpasoBaresis aOCOMIOTHOTO (WIIH M30BITOYHO-
ro) JaBJCHUS;
Xco, - MOISIPHas 110711 YTTIEKHCIIOTO rasa;
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Xy, - MOJISIpHasi 10JIs a30Ta;
P, - IUIOTHOCTh ra3a IpH CTaHJAPTHBIX YCIOBHUSX;

xl - MOJIAPHBIE NOJIM KOMIIOHEHTOB NPHUPOAHOro rasa; COoriacHo

I'OCT P 8.662-2009: j = 1,...,21;
&y, - OTHOCHTEJIbHAs NOTPELIHOCT H3MePeHHUs 00BEMa rasa, npuse-

JEHHOTO K CTaHAAPTHBIM YCIIOBHSAM;
0, - OTHOCHTE/bHAs [OTPELIHOCTh U3MEPeHHs 00béMa raza B pabo-
YHX YC/IOBHAX;

6, - OTHOCHTENbHAs NMOTPEIHOCTh W3MEPEHUS H PETMCTpauuH (1o

KaHay BLI‘-IHCJIPITCJISI) abCoMOTHOTO AaBIEHUA rasa,
}'p- NPHBEACHHAsA MOrpe€lIHOCTh NMEPBHYHOTO U3MEPHUTECIIBHOIO MNpe-

obpa3oBaTens abCoNOTHOrO (MM H3OLITOYHOrO) NABIECHHUS;
0, - OTHOCHTEJIbHAS OTPEIUHOCT U3MEPEHHS aGCOMOTHOrO (M30bI-

TOYHOI0) JaBJICHHS Ta3a MEPBHYHBIM H3MEPUTENbHBIM Npeodpa3oBa-
TeNeM;

5p2- OTHOCHTEJIbHAs HOIMNOJHUTENbHAs MNOrpC€lIHOCTD IEPBHYHOTO

H3MEpUTENBbHOro npeodpa3oBaTens AaBIEHHS, CBSI3aHHAs C U3MEHE-
HHEM TEMIIEPATYpPbl OKPYKaIOILEH Cpenbl;

0,3~ OTHOCHTENIBHAS MOrPELIHOCTD I0Ka3aHUH M perucrpauuu aGeo-
JIIOTHOTO (M30BITOYHOr0) JaBJIEHUs 110 KaHany BHIYHCIIHTENS;

0, - OTHOCHTENBHAA MOrPEUIHOCTh U3MEPEHUS aTMOCHEPHOrO HaB-

JICHHS;
Ype - MPUBEICHHAs MOTPCIIHOCTb MOKa3aHHUH M perncTpauuu abeo-

JIOTHOTO (M30BITOYHOr0) JABICHHUS 110 KAHANY BBIYHCIIMTENS;

O; - OTHOCHMTENbHAs MOrPEIIHOCTh H3MEPEHHS M PETHCTPALMH (Mo
KaHaJly BBIYHCIIHTENA) aOCOMIOTHOH TeMnepaTypsl rasa;

Or, - OTHOCHTENIbHAs MOTPELIHOCTh H3MEPEHHA aOCOMIOTHOH TeMrie-
paTypbl ra3a NnepBH4YHbBIM H3MEPHUTENBHBIM NIpeoOpa3oBarTeneM;

O, - OTHOCHUTENIbHAsA MOrPEIIHOCTh MOKA3aHHH M perucTpauuu ab-
COMIOTHOM TEeMIIEpaTyphl ra3a Mo KaHaJy BbIYHCIHTENS;



Oy - OTHOCHTENbHAS METOJHYECKAsl MOrPEIIHOCTh PEAIN3aLHH all-
ropuT™Ma H3MEPUTENbHOM 3amayd omnpeneneHus oObEMa rasa Inpu
CTaHAapTHHIX YCIOBHAX BHIYMCIMTENEM B COCTaBe y3na ydéra (Me-
TOAMYECKas TOrPEIHOCTb BHIYHCITHTENS);

Oy - OTHOCHTEJbHAs METOJHYECKas MOrPELIHOCTh ONpENEIeHHs KO-

3¢ PHLHEHTA CKUMAEMOCTH;
8o, = OTHOCHTENBHAS MOTPELIHOCTb OMNpEENEHHs MOIAPHOH 10/

YIUJIEKHCIIOrO rasa;
5”1- OTHOCHUTCIIbHAA NOTPCIUHOCTb ONPENCIICHUA MOHHpHOﬁ JOJH

a3oTa;

(5,, - OTHOCHUTEJIbHasA NOrpCliHOCTb ONPEACIICHHS IUIOTHOCTH ra3sa

NpH CTAHAAPTHBIX YC/IOBHSAX;
S., - OTHOCHTENbHAs NOTPELIHOCTb Pe3yJibTaTa W3MepeHHs: 00béma

x
rasa fpd CTaHZApPTHBIX YCJIOBHAX, 00YCJIOBJIEHHast MOrPELUIHOCTAMHU
onpeaeneHus BeIHYUH, XapaKTePHU3YyIOLIHX COCTAB rasa;
A, , (6, ,) - abcomoTHas (OTHOCHTENbHAs) YacTHas COCTaBNSIO-

Hiasi NOTPELIHOCTH U3MepeHHus 060bEMa rasa npy CTaHAApPTHBIX yClo-
BUAX, CYLIECTBYIOILAs BCIEACTBHE IMOTPELIHOCTH U3MepeHHs abco-
JIIOTHOTO JaBJIEHHUS;

Ay r (é'ywr) - abconoTHas (OTHOCHTENIbHAS) YaCTHasE COCTABNAIOLLAN
NOrPEeLHOCTH H3MEPEHHs 00BEMa ra3a MpH CTaHAAPTHHIX YCIOBHSIX,
00yCNOBJIEHHas MOrPELIHOCTBI0 M3MEPeHHsl abCONIOTHOH Temmnepa-
TYypBI;

Ay, ., (6 ,U_,]) - abcomoTHas (OTHOCHTEJNIbHAs) COCTABJAIOIIAs MO-

TPEIIHOCTH HM3MEPEHHA o0béMa rasza TNpH CTaHOApTHBLIX YCJIOBHSIX,
KOTOpass MMECT MECTO H3-32a NOTrp€LIHOCTH H3MEPECHHA MOH}IpHOﬁ

IONH j — TrO0 KOMIOHEHTa mpupojHoro rasa; j = 1,...,21
(X =xp,, X =Xco, )5
Oy, - OTHOCHTENbHAs COCTABJAIOLIAS MOTPEIHOCTH H3MEPEHHs

o0béMa rasa pH CTaHOAPTHBIX YCJIOBHAX, CBA3aHHAA C NOrpelIHo-
CTBIO U3MEPEHHA IJIOTHOCTH MPH CTAHAAPTHBIX YCIIOBHAX (HCl’[OJ’lL-



3yeTcs IpH ONpeAeIeHHH KodddHuieHTa C:XUMAEMOCTH 110 METOAaM
NX 19 mon. unu GERG 91 mon.);
8, ,, - OTHOCHTEJIbHAs METOMHYECKas MOrpPelIHOCT Pe3ybTaTa U3-

MepeHus 06bEMa rasa Ipu CTaHJAPTHHIX YCIOBHAX, 00YCIOBJICHHAsA
BBE€JICHHEM YCIIOBHO-TIOCTOAHHBIX 3HAYEHHH BCJIMYHH, (OTHOCHTCJ'IB-
Hasi METOAMYecKas MOrpelHOCTh, BOSHHMKAIONAs BCIEACTBHE MpHU-
ONHKEHHS YCIIOBHO-MOCTOSIHHBIX BEJIMYHH).

[IpuHsATHIE COKpaLeHUS:

CKO — cpenHekBaipaTHYECKOE OTKJIOHEHHE CIIy4aifHOH BE/IW4H-
Hbl (0 onpeaeneHuio CKO paBHO KOpHIO KBapaTHOMY M3 AHCIIEp-
CHH CJIy4yaiHOH BEIIHYHHBI).

4 YpaBHeHHs H3MEPHTEJLHOH 3a1a4yn ompeaejieHHs 00béma
rasa NpH CTAHIAAPTHBLIX YCJIOBHSAX, NPHMeHsieMble B CJIy4ae HC-
M0JIb30BaHHS TYPOUHHBIX, POTAHOHHBIX HJIH BHXPEBBbIX CYET-
YHKOB

BONBLUIMHCTBO CyLIECTBYIOIIMX COBPEMEHHBIX Y3JI0B Y4€Ta rasa
MPOMBILUIEHHBIX NOTpeOuTener Ha 6aze TypOMHHBIX, pOTALIHOHHBIX
U BUXPEBBIX CYETUYUKOB HE UMEIOT B CBOEM COCTABE CPENCTB H3MEpe-
HHUH TUIOTHOCTH M COCTaBa rasa, YTO HE MO3BOJAET PEIUHTh 3amaqy
ompeneneHus o6bvéMa rasa, MPUBENEHHOrO K CTaHAApTHBIM YCJIOBH-
AM, B pealbHOM Maciutabe BpeMeHH. THNOBOH y3en yuéTa rasa, Hc-
NoNe3yOWKi TypOUHHBIH, POTaLMOHHBIA HIH BHXPEBOH CHETHUK,
KaK IPaBHJIO, JOMOJIHMTEIBHO OCHALIEH CPEACTBAMH H3MEPEHHUH
JaBIICHUS M TEMIEpATyphl ra3a, a TaKkoKe BBIYUCIAMTENEM OOBEMa
(06BEMHOTO pacxoza) WM NIEKTPOHHBIM kKoppekTopoM. Kpome Toro,
Ha cu€TyMKe B cooTBeTcTBHM ¢ TpeGosanusmu [P 50.2.019-2006
YCTaHaBIMBAIOT CPEACTBO H3MEPEHHil mepenaja AaBlEHHs, OXHAKO
3TO CPEICTBO H3MEPEHHH HE Y4acTBYET B H3MEPHTEIBLHOH npoueay-
pe onpeneneHus o6séMa rasa, NPUBEAEHHOTO K CTAHAAPTHBIM YCIIO-
BUSIM, @ HCNIOJNB3YETCS TOJBKO AJI KOHTPOJIS MPABUIBHOCTH paboThl
cuérumnKa rasa. B o6p1uHOMH (yKka3aHHOH Bbllle) KOMIUIEKTALHH THIIO-
BOTO y37la yuéTa BBIYMCIHMTENb (KOPpPEKTOp) ompenenser (Hapac-



TalOIIHM HTOrOM) 00BEM ra3a, COOTBETCTBYIOIUHH CTaHAAPTHBIM yc-
JIOBUSIM, IO (bopmyne, npuBefeHHOH B 1. 5 MU 3235-2009:
P,
V=) V=t (1)
i pc]:K
rae V, - oObéM rasa, mony4eHHbIi 32 OTUETHBIH MEpHON M NpuBe-

JEeHHBIA Kk cTanmapTHeiM ycnosusaM mo 'OCT 2939-63 ¢ nomouiso
BBIYHCITUTENS;
V. - 06BEM rasa, H3MEpPeHHbIH CUETYHKOM 32 XapaKTEPHOE IS HETO

MHHHUMAaIBLHOE BpeMs H3MEpeHHUH, 3aBUCsIIee OT 3aJaHHBIX pabodnx
YCJIOBHH;
p;,I; - abcomoTHOe naBmeHHe U abCONIOTHas TeMIeparypa rasa B

pabounx YCJIOBUSX, COOTBETCTBYIOLIME i—My OTPE3Ky BpEMEHH B
npefenax OT4yéTHOro mepuona (i-oMy MHHUMAJIBHOMY BPEMEHH M3-
MEpPEHHA);

p., I, - abcomoTHoe naBneHue U abCOMIOTHAs TeEMIlEparypa, omnpe-

nensompe  craHaaprasle ycaoBus mo  TOCT  2939-63
(p, =101,325 kIla, T, = 293,15 K);
K; - ko3 uuHeHT CIKMMaeMOCTH MPHPOIHOrO rasa.

PaBeHcTBO (1) sBISE€TCA OCHOBHBHIM YpaBHEHHEM H3MEPHTENBLHOM
3afayM onpeneneHus oObéMa rasa MPH CTAaHIAPTHBIX YCIOBHAX C
MOMOIIBIO TYPOMHHBIX, POTALIMOHHBIX U BHXPEBBIX CUETYMKOB rasa.
OTO ypaBHEHHE COBMECTHO C NPOIEXYPaMH TMOMYYEHHs 3HaueHHi
(bH3MYECKUX BENMHYHH, B HETO BXOASIIMX, B aBTOMATHYECKOM PEXKH-
M€ peanu3yercs BbIYHCIHMTENIEM (KOPPEKTOpoM 06bEMa) THIIOBOrO
y3J1a yu€Ta rasa.

3HaueHus BXOAAMIUX B BeipakeHHe (1) GH3MYECKUX BENHYHH ON-
peaensoTca CIeayromuM obpa3oM: 00BEM rasa, abCONIOTHEIE naB-
JIEHHE M TEMIIEpATypa - B pe3yJbTaTe NpsAMbIX U3MEpeHnH, kodddu-
LHEHT CXXMMaeMocTH paccuuThiBaercs corimacHo ['OCT 30319.2-96
(Metoner NX 19 mon, GERG 91 mon) wnu TOCT P 8.662-2009
(ypasuenwue cocrosnus AGAS B pemakuuu ISO 20765-1).

OnpeneneHHe METOAOB M MPOLEAYP NONyYeHHs 3HAYEHHH BenH-
YHH B cocTaBe ypaBHeHMs (1) 3aBeplaeT NMOCTaHOBKY paccMarpH-
BAEMOH HM3MEPUTENBHON 3aayd W MO3BOJAET NPOBECTH pacyéTHOE
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OLCHHUBAHHE HOI‘pel.UHOCTH ONnpeaeCICHUA 00BéMa rasa, COOTBETCT-
BYIOLLETO CTAaHAAPTHHIM YCIOBHSIM, B KOHKPETHBIX YCJIOBHSX IKC-
I1yaTallui Yy3ia yqéTa, YKOMIUIEKTOBAHHOI'O BbIlLleyKa3aHHBIMH TH-
MnaMu CYETYUKOB.

5 OueHnBanue NOTPEUIHOCTH pe3yabTaTa H3MepeHHs 00béMa,
NPHBEJEHHOr0 K CTAHAAPTHLIM YCJIOBHAM, TYpOHHHBLIM, poTa-
HOHHBIM W/IH BUXPEBbIM CUETUMKOM ra3a B COCTaBE y3Jia y4éTa

B cooTBeTCcTBHH ¢ ypaBHeHHEM (1) NOrpelIHOCTb pe3yiabTaTa M3-
MepeHust 00béMa rasa, NPUBEAEHHOrO K CTAHAAPTHBIM YCIOBHUSM,
00yCoBiIeHa ClIEAYIOLUIMMH COCTABIISIOIIMMH:

- MOTPELIHOCTBIO H3MEpEHUS 00bEMa ra3a CYéTYMKOM B pabouux
YCJIOBHSX;

- NOTPELIHOCTHI0 U3MEPEHHS M PETHCTPaUUH abCOMIOTHOH TeMie-
paTypsl rasa,

- NOTPELIHOCTbI) U3MEPEHHS M PErucTpaldd abGCONIIOTHOrO JasB-
JIeHHs ra3a;

- METOAMYECKOH TOrPEHIHOCTBIO peaM3alHHd aIrOpUTMa H3Me-
pUTENbHOH 3afla4yd BbIYHCIHTENEM (fajlee METOAMYECKas MOorpeLi-
HOCTb BBIYMCIIUTENS);

- METOOMYECKOH NOTPEIIHOCTBIO OnpeaeneHus Kko3h¢uuueHra
C)KUMAEMOCTH;

- TOTpPEIHOCTBIO ONpeAeneHHs 00béMa rasa MpH CTaHAAPTHBIX
YCNOBHUAX, KOTOpas CBfi3aHAa C BBEACHHEM YCJIOBHO-TIIOCTOSHHBIX
3HayeHuit BenuuuH (MU 3235-2009).

PaccmorpnM KaXXAYI0 H3 BBILIE NEPEYHCICHHBIX COCTABJIAIOLIHX
MOrPEMIHOCTH H3MEpPEHHs 00bEMa rasa.

[MorpemHocTs M3MepeHHs 006bEMa raza B pabouux yCIOBHAX OI-
penensercs OTHOCHUTENbHOH MNOTPELIHOCTBIO O, MPHMEHAEMOro
cyéryuka (TypOHHHOTO, POTALIHOHHOTO, BHXPEBOI'0) B COOTBETCTBHH
C €ro NacnopTHHIMH METPOJIOHYECKUMH XapaKTEPHCTHKAMHU.

Cnoco0Obl BbIYMCIEHHH OTHOCHTENBHBIX MOrPELIHOCTEH H3Mepe-
HUH WM perucrpauuii mo KaHaiaM BbIYHCIHTENS (C YYETOM HOMOJIHH-
TEJIBHBIX MOTrpellHocTei) abconloTHOH Temmepatypsl O, M abco-
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MIOTHOrO AaBieHus &, noapobHo paccmotpenst B TP 50.2.019-2006

u MU 3235-2009. Kpome Toro, B pekomengauun MU 3235-2009
AHAIU3UPYETCs ciiydait u3MepeHHst abCONIOTHOrO AaBJeHHUs ra3a 1no-
CPEACTBOM JaT4YMKa M30BITOUHOro AaBieHus U Gapomerpa. Kparko
npuBeJEM OCHOBHBIE LUArM BBIYHUCIICHHH OTHOCHTEJBHBIX MOrpell-
HOCTCH HM3MEpeHHH M perHcTpauMy (MO KaHajlaM BBIYHCIHTENS) a0-
COJIIOTHOTO JAaBiieHHs H abcomoTHOH TeMneparypsl. s nomyyeHus
YHCIIOBBIX JAHHBIX MPHMEM, 9TO y3eJ y4€Ta rasa OCHaIEH TIEpBHY-
HBIMH H3MEPHTENBHBIMH TIpeoOpa3oBaTesIIMH (IaTYHKAMH):

TEMIepaTypsl ¢ npeaenamu usmepeHu ot -50 °C mo +50 °C u
abcomoTHo# norpeutHocThio +(0,25 + 0,0035]t)) °C; abcomoTHas
NOrpeliHOCTh TOKa3aHUI M PEerucTpaluM TeMNepaTyphl MO KaHaly
BbIYMCIIMTENA HE BLIXOAMT 3a Npeaenbl AOMYCKAeMbIX 3HauY€HHH
0,1 °C;

abCcoNMOTHOrO JaBNeHHs C BEPXHHUM mpenenoMm u3mepenuit 0,63
MIla u npuBeneHHo# norpemHocToio £0,25%; noNoNMHUTENBHAS NO-
TPELIHOCTh Mpeobpa3oBaTesnst JaBJIeH!s! OT H3MEHEHHS TEMIIEpaTyphl
okpykatolei  cpeapl Ha  kaxaele  20°C  cocraBnsieT
(0,025(Pp/P)+0,125)%; HOpManbHbIE YCIOBHS NOBEPKH Npeobpa3o-
BaTesst abCONMIOTHOTO MaBieHus thom = (20+5) °C;

HIIM U30BITOYHOTO AaBiIeHHS H OapOMETPOM; AATUHK H3OBITOYHO-
ro naBsneHus npombinuieHHo# rpynnsl « MUJIA» uMeeT BepxHHMH
npeaen usmepennii 0,4 MIla u npenensl OCHOBHOH TNpHBEAEHHOMH
norpewHoctH +0,25%; nononHuTeNbHAsE MOTPELIHOCTL 3TOFO U3Me-
pMTeNILHOro mpeobpa3oBaTensi, CBA3aHHAas ¢ U3MEHEHHEM TeMMepa-
TYpbI OKpYXalollei cpeasl, cocrasnsieT 0,25% Ha kaxabie 10°C; yc-
JIOBHSl TIOBEPKH [aT4MKa H30OBITOYHOTO [aBJIEHHS HOPMaJibHbIE
(20£5)°C;

NpUBEIEHHAs MOrPELIHOCTL MOKA3aHUH W PETHCTPALIMU AABJIECHHS
M0 KaHaJly BBIYHCIIHTENs (IIPU MCMOJIB30BaHHHU JIIOOOro U3 BhIIIEME-
PEYMCIIEHHBIX JaTYMKOB) HE BBIXOAMT 3a MpPEAENbl AOMYCKAaeMbIX
3sHayeHu# £0,05%.

IMpumeM, uTo cuérynk H3mepseT oObEM rasa ¢ mapameTpamu Co-
crosHus: t = 15 °C, P(abe) = 0,15 MIla. Temneparypa B nomeite-
HHHM, TI€ PaClONOXKEH AaT4vK naBiieHusd, paBHa 26 °C. [lomyctum,
4TO aTMOc(epHOe HaBIEHHE NPH U3MEPEHHUH O0BEMA raza He MEHA-
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ercsa U cocrasisier 0,0997 Mlla (npubnusurensno 747 MM.pT.CT.).
OtHocHTENnbHAsS MOTPELIHOCTb IIUPOKO NPHMEHsEMBIX GapoMeTpoR,
KaK MmpaBuJIo, paBHa +1%.

YuuTeIBasi NpeACTaBlEHHbIE NEPBHYHBIE NAHHBIE, PACCMOTPHUM
NPHMEpbl BBIYHCIIEHUS OTHOCHTEbHBIX MOTPELIHOCTEH H3MEPEHHH H
perucTpauuid abcomoTHONH TeMnepaTypsl U aBCOMIOTHOrO JaBJIeHHS,
KOTOpbIE Aajiee MCHONB3YIOTCS B Ka4eCTBE HA4YalbHBIX JAHHBIX MPH
pacyére MOrpeliHOCTH U3MEpeHus o0BEMA rasa, MPUBEACHHOIO K
CTaHAAPTHBIM YCIIOBHAM.

BbluMcneHHe OTHOCHTENbHOH NMOTPELIHOCTH M3MEPEHHS W PErH-
cTpaluu abCOJIIOTHOH TEMIEPATyphbl BBINONHAETCS CIAEAYHOLUM 00-
pazoM:

HaXOJHUM OTHOCHTEJBHYIO MOTPEHIHOCTE H3MEPEHHs a0COMIOTHOM
TeMIEpaTypsbl NEPBUIHBIM npe06pa3OBaTe.neM:

= 2200035, s 100=0,105% @)
27315+1¢

t= 15 °C — Temneparypa raza;

OTHOCHTEJIbHAsA MOrPeIIHOCTE PErHCTPaLHH TEMIEPATyphbl MO Ka-
HaJly BBIYHCIIHTENS:

5ry =—21 1100 = 0,035% 3)

288,15

CrienoBaTesIbHO, OTHOCHTENbHAS MOrPEIIHOCTh H3MEPEHHs H pe-
THCTPaLMH TEMIEPATyPhl MO KaHAly «HEPBHYHBIA M3MEPHUTENbHbIH
npeobpa3oBaTenb — BEIYUCIUTENb» ONPEENAETCS BhIpaXKEHHEM:

8, =67, +02, =0111% )

ITpoBeaéM pacyéT OTHOCHTENIBLHOH MOrpelIHOCTH H3MEPEHHs H
perucTpauuy abCONIOTHOTO JaBNEHHs ra3a, IPH 3TOM PacCMOTPUM
JIBa CIIy4asi M3MEPEHHA 3TOH BENHYHHBI MOCPEACTBOM JaTyvka ab-
COJIFOTHOrO HJIM U30BITOYHOTO JIaBIEHHUS:

OTHOCHTEJIbHAS ITOrPEIIHOCT H3MEPEHHUs aOCOMIOTHOTO HaBIICHHS
NEPBHYHBIM M3MEPHTENIbHBIM NIpeoOpa3zoBaTeneM abCONOTHOTO aB-
JIeHHs ra3a BbIYHCIISAETCA 10 opMyiie:

8, = }/p&“p—“"— =1,050%, (5)
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rae ¥, = 0,25% - npuBeneHHas MOTPELIHOCTb NEPBUYHOTO H3MEDPH-

TEeIbHOTro NMpeobpa3oBarens aGCOMIOTHOTO NABJIEHHS;
Pmax = 0,63 MIla - Bepxuuit npenen u3MepeHui natyuka abcomor-
HOTO JaBJICHHSI;
p =0,15 MIla - abconoTHOE JaB/IEeHHE ra3a;

JOTOJIHUTEbHAs IOTPELIHOCTb JaTYHKa abCOMIOTHOTO JABIIEHHS,
BbI3BaHHAsh M3MEHEHHEM TEMNeEpaTypbl OKPYXKalolled Cpelbl, OIH-
CBIBA€TCs BbIPAKEHHEM:

. —1
8, =|0,0258me 1 0125 2" 0,069 % (6)
P 20

t, =26°C- TemnepaTypa BO3yXa B NOMECIUCHHH, A€ PasMELLEH
JaTYNK AABIICHHS;
t... =20 °C - Temneparypa, NIpH KOTOpOH NpOBexeHa MoBepka Iep-
BHYHOTO HM3MEPHUTENILHOrO npeoOpaszoBaTens abCcoMIOTHOTO AaBle-
HMS;

OTHOCHTeJNIbHasi TMOrPELIHOCTh MOKa3aHHH M perucrpauuu abco-
JIIOTHOTO JaBJIEHHS MO KaHAJY BHIYMCIIMTENA paBHa:

813 ¥ pu p;“ =0,210% (7)

P

750 =0,05% - npuBeneHHas MOrpelHOCTb MOKa3aHHi M PerucTpa-
MM aOCONTIOTHOTO NaBJIEHHs IO KAaHATY BBIYHCIINTES.

OTHocHTeNnbHas MOrPEIHOCT U3MEPEHHS W perucTpauun abco-
JIIOTHOTO AABJIEHUSA N0 KAHAY «IE€PBHYHBIH H3MEpUTENbHbIH MPeob-
pa3oBaresib abCONIOTHOTO AABICHUSA — BBIYHMCIIUTENB» PAaCCUMTHIBA-
ercs no opmyne:

S, =65 +6%,+6% =1,073% ®)

B cnyuyae npuMeHeHMA AaT4uKa H30BITOYHOro HaBieHHA abco-
JIIOTHOE JABJICHHE ra3a MpEeACTaBIEHO CyMMOI:

P=Dy+ P> )]
rae p, - aTMocepHoe AaBleHHE, H3MepseMoe 6apoMeTpoM;

Pex ™ H30BITOYHOE AaBJICHHE rasa.
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OTHocHTeNNbHAs MOrpeuIHOCTh H3MepPeHHsl W30OBITOYHOTO AaBjie-
HHs MEPBHYHBIM H3MEPHTENIBHBIM NpeoOpa3oBaTeieM H3ObLITOYHOrO
JaBJIEHUs ra3a BblUMCIAETCS N0 GopMyne, aHAIOTH4HOH dopMmyie

(5):
S, =7, P =1988%, (10)

p
ex

rae y, = 0,25% - ocHOBHas MpHBEAEHHAs MOTPELIHOCTb MEPBHYHO-

r0 U3MEPHTENBHOIO Npeodpa3oBaTes U3OLITOYHOrO NaBJIEHHS,
Puax = 0,4 MIla - BepxHHii mpeaea U3MEPEHHI AAaTUMKa M30bITOU-
HOTO aBJICHHS;
P =0,0503 MIIa - n36pITO4HOE AaBIIEHHE rasa;
JOMOJHUTENbHAs MOrPELIHOCTb JaTYHKa H3OLITOYHOrO AaBJCHHS,

BBI3BaHHAs H3MEHEHHEM TEMIIEpaTypbl OKpyXalouieil cpeabl, pac-
CUHTHIBAETCS B COOTBETCTBUH C BBIPAKEHHEM:

t
8, =025 = =0150% (11)

—_ o
1, =26°C- Temneparypa BO31yXa B NOMELICHHH, Tle pa3MeilleH

JaTYHK H30BITOYHOrO JaBJIEHHS;
t,,.=20 °C - TemnepaTypa, NpH KOTOpPOH NMpOBENEHa MOBEpKa mep-
BHYHOTO H3MEpPHUTENBLHOro mnpeobpa3oBaTens H3OBITOYHOrO AaBie-
HHS;

OTHOCHTENIbHAs TOTPEIIHOCTh NMOKa3aHHH U PETHCTpalMu H30bI-
TOYHOTrO AABJIEHHA 10 KaHAITy BbIYHCIIMTENA paBHA:

pmllX

8= =0,398 % (12)

ex

75 =0,05% - mpuBeneHHas NOTPEIHOCTh MOKA3aHUA U PErucTpa-

LIWU U30BITOYHOTO AABJIEHHS 110 KaHAy BbIYMCIIHTENS.

IpuHnMas BO BHUMaHHE PAaBEHCTBO (9), HECIIOKHO MOJYYHTh BBI-
pakeHHe Ui OTHOCHTEJIbHOH MOTPELIHOCTH H3MEPEHUS H perucTpa-
UMK U30BITOYHOrO JABJIEHHS MO KaHATY «INEPBUYHBIH M3MEPUTENb-
HblH npeobpa3oBaTelib H3OBITOYHOTO AaBJIEHUS — BBIYUCIIHTENBY:



2 2
- || P= 2, o2 Py | 52 2 _
5= (62 +62%)+ ] oh+ay =1003%, (13)
rae
6,150,2,0,; - COCTABIAIOLME OTHOCHTEIBHOH TMOTPELIHOCTH M3Me-

PEHHSI MU PErHCTPALHH U30BITOUHOIrO AABJIEHHS 110 KaHATy BbIYHCIIH-
TeNs paccUUTHIBaOTCA o Gopmynam (10-12);

0, - OTHOCHMTEIIbHas MOrPELUHOCTb U3MEPEHHS aTMOC(HEPHOro 1aB-

nenus (o yciaoBuio £1 %).

[TonyueHHslii no dopmyne (13) pe3ynbTaT HAXOIHTCS Ha YPOBHE
pesynbTata Gopmyisl (8), XOTA «TeOpeTHUYECKH» H3MepeHHue abco-
JIFOTHOTO NABJIEHHMS rasza MOCPEeJCTBOM JAaTyMka abCONOTHOro AaB-
JIeHUs! TOYHee. BIN30CTh OTHOCHTENBHBIX MOTPEUIHOCTEH pe3ynbTa-
TOB M3MepeHHH abCONMOTHOrO NaBNeHHA OOBACHAETCS yJayHbIM BHI-
6opoM maTuuka M3GBITOYHOrO JABJICHHS, Y KOTOPOro BEpXHHH Mpe-
JieNT H3MEPEHHUH pacMoIokKEeH JOCTAaTOYHO OJHM3KO OT 3HAYEHHSA W3-
MepsIeMOii BEJIHYHHBI.

[TpuMeuanue. BeluHucaeHus B YHCIOBBIX TPUMEpax BOINPEKH Tpa-
BHJIaM OKpYTJICHHS MOTrPEIIHOCTEH BBIMONHEHBI A0 TPEX 3HAYaAIMX
uudp mocne 3anATOH ¢ TeM, YTOOB! JaTh «IOYYBCTBOBAaTb» M3MEHE-
HHE COCTABJIAIOIINX MOTPEIIHOCTEH.

IMocne moapoOHBIX YHCIOBBIX MPUMEPOB PAaCUETa OTHOCHTEIBHBIX
MOTPEHOCTEH U3MEPEHUS] W PETMCTPALIMM MO KaHaJIaM BbIYHCIIHTE-
1151 abCOIOTHOTO AaBNEHHs U aOCOTIOTHOM TeMrepaTypbl BEpHEMCA K
00CY)XIEHHIO OCTABLIMXCS COCTABJSAIOLIMX MOTPEIIHOCTH H3MEPEHHS
o6béMa rasa nmpH CTaHOAPTHBIX YCJIOBHAX, KOTOpbIE NMEPEYHCIIEHbI
BHayane 1.5.

Mertoauyeckass OTHOCHTENbHASA MOTPELIHOCTb BBIYMCIHTENSA gy
YCTaHaBJIMBAETCA HAa CTagUU MPOBEIECHHS HCIBITAHHH C LENbIO YT-
BEpP)KAEHHS THIA CPEACTBAa H3MEPEHHH M TaKKe COAEPKHTCS B €ro
nacnopTHeix AaHHbIX. Haubonee yacTo BCTpeuarolHECs METOOHYE-
CKME TMOTPEIIHOCTH BbIYMCIUTENEH HaxoasTcs B  JHaNa3oOHE
+(0,02-0,05) %.

Meroauyeckas OTHOCHTENbHAs MOIPEILHOCTh OMNPENENIEHHs KO-
a¢pdunnenra cxumaemoctd S, npusegena B I'OCT 30319.2-96,
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Takxke 0000MmEHHbIE OUEHKH 3Toi morpemHoctH naHsl B TOCT P
8.662-2009 (ISO 20765-1). B cooTBeTCTBHM C pEeKOMEHAAUMAMH
TI'OCT 30319.2-96 B Hanbonee 6naronpusTHIX 06sacTaX onpenese-

nns MeronoB NX 19 moa. u GERG 91 Mon. npumem |5K| =0,11%.

ANTrOpHTM OLIEHHUBAHHUS OTHOCHUTENILHOW METONHYECKOH rnorperi-
HOCTH H3MepeHHUs 00bEMa rasa, BO3HHKalouleil BCIeICTBHE NMPUOITH-
JKCHHSl YCIIOBHO-TIOCTOSIHHbIX 3HAYCHHH BeNHYHH, NOApoOHO u3no-
xeH B MH 3235-2009. B pamkax paccMaTpuBaeMOH H3MEPHTENBHOH
3a/la4d 32 YCJIOBHO-TIOCTOSIHHBIE BEJIMYHHBI BCJIEACTBHE PAacCMOT-
PEHHOH BbIIE OCHAILEHHOCTH THUIIOBOrO y37a y4yéra MPHHUMAIOT
BEJIMYMHBI, XapaKTepU3YIOIlHe COCTaB ras3a. Bpifop yclIoBHO-
MOCTOSIHHBIX BEMMYHUH 3aBUCHT OT METOJa onpenesieHus ko3h¢uuu-
€HTa C)KMMAEeMOCTH: B cllyyae npumeHeHus MetonoB NX 19 mox unu
GERG 91 moga. 3a ycJIOBHO-NIOCTOSHHbIE BETWYHHBI IPHHUMAIOT MO-
NSPHBIE JOJIH YIJIEKHUCIIOro rasa H a3oTa X, , Xy, ¥ IIOTHOCTH rasa

P.NPpH CTAaHAAPTHBIX YCJIOBHAX; €CIIH HCNOJIB3YyETCAd YPABHECHHE CO-

crosuuss AGAS8, TO YCIOBHO-NIOCTOSHHBIMH SIBJISIIOTCSA MOJISIPHbIE
nomu x;,1=1,...,21, Bcex KOMIIOHEHTOB MPHPOJHOrO ra3a.

3Hast NOTPELIHOCTH Pe3yJbTaTOB M3MEPEHHH abCONMOTHOrO IaB-
JeHus, abCOMIOTHONH TeMNepaTypbl H MOJIIPHBIX A0Jieil KOMIIOHEHTOB
NPUPOLHOro ras3a, HeoOXOAUMO OLEHHTb HX BIMSHHE Ha pe3yJbTaT
n3MepeHHs o0bEMa raza npH CTaHIAPTHBIX YCIOBUAX, T.€. TpedyeTcs
BBIYMCJIMTH YaCTHbIE COCTABJAIOLIME MOrPEIIHOCTH U3MEPEHHS 00Db-
€Ma rasa npH CTaHAApTHBIX YCIOBHSX, 00YCIOB/ICHHBIE MOTPEIIHO-
CTSIMH H3MEPEHHH BEJTMYHH, BXOIAIHUX B YPaBHEHHE H3MepeHuit (1).
B HacTrosiIel peKOMEHJALMH YacTHblE COCTaBIAMOLIHE NMOrPELIHO-
CTH M3MepeHUH 00bEMa rasa npu CTaHAAPTHBIX YCIOBHMSX OMpene-
JISI0TCA MYTEM YHCIICHHOIO pacuéra, B OCHOBY KOTOPOIrO MOJIOXKEHO
KJIaCCHYECKOe TPAaKTHYECKOE omnpeeneHue abCoNOTHOH MOrpelHo-
CTH A pe3yibTaTa H3MepeHHs aOCTPaKTHOH (PHU3HYECKOH BENHYMHBI
A:

A=A - A, (14)
riae A, — AefCTBHTENIbHOE 3HaYeHHE PU3HUYECKOi BETUUHHBI.

[Tpu onmpeneneHHH YacTHOH COCTABIAIONIEH MOTPEIIHOCTH H3Me-
penus o6béma rasza no ¢opmyne (14) 3a geficTBUTENLHOE 3HaUCHHE
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00béMa NIPHHUMAIOT PE3YIbTAaT BBIYMCIEHHH 1o dopmyne (1) s
JNEHCTBUTEIbHBIX 3HAYEHUH BXOAAMMX B HeE BEJIMUMH. 3a pe3ynbTar
U3MepeHHs 00bEMa NPHHUMAIOT €ro 3HaueHHe, HalJeHHOe MO TOH
xe popmyie (1), Ipd H3MEHEHHOM 3HAYCHHH (OTHOCHTEIBHO HEHCT-
BHUTEJIBHOTO) BXOAAILIEH B HeE KaKoi-1ub0 oxHOMN du3nuecKoi Beau-
4uHbl. J[1 KOPPEKTHOTO ONpeNeNIeHHs] YacTHOH cOCTaBIsIomei 1mo-
rpemHocTH 1o ¢popmynam (1) u (14), v3MeHEHHE 3HaYEHHUs paccMart-
puBaeMoil (u3uueckoil BenMuHHBI B (opmyne (1) momkHO ObITH
06yCIIOBIEHO TIOTPELIHOCTHIO €€ U3MepeHus. Toraa, B COOTBETCTBHH
¢ BeipaxkeHueM (14) yacTHad cocTaBisromas abCOMOTHON morpeui-
HOCTH H3MepeHHs 00béMa rasa Npu CTaHAAPTHHIX YCJIOBHAX, 00Y-
CIIOBJICHHAs TOTPELIHOCTBIO W3MEPEHHs, Halpumep, abCOIOTHOTrO
JaBJIEHHs, 3aMHILIETCS B BHIE!

By y=Vepesy = Veps (15)
rac
(p; + Ap)T,
Ve poso=2_V; = (16)

" pTK/(p +4p,T,x)
V., , - 3ana€rcs BbipaxkeHUeM (1);
Ap, =6, p, - U3MEHEHNE 3HAYEHHUS 1aBICHHs B pabOYMX yCIOBHSX,

CBS3aHHOE C MOrPELHOCTBIO €0 U3MEPEHHSL.

Koa¢pduument cxxumMaeMOCTd IPHPOIHOTO rasa B o0lLeM Ciiydae
sBiseTcd (pyHKUHEH abCcoMOTHOrO AaBiIeHHs, abCONOTHOH TeMmepa-
TYpBl U cocTaBa raza. B ¢opmyne (16) a1 kpaTkocTH BBEAEH BEK-

N
TOp x={xj }, j=l,...,n MONSpHBLIX J0Jiell KOMIIOHEHTOB [a30BOH CMe-

CH.

BrInoynHUB HecnoxHble peoOpa3oBaHus pasHOCTH (15) ¢ yuérom
BBIpaXXEHUH

(1) u (16), momy4um QopMyiy AId OTHOCHTETLHOH YacTHOH co-
CTaBJISIOLLEH MOrPEIHOCTH H3MepEeHHs 00bEMa rasa npH CTaHAapT-

HBIX YCIOBHSX O, ,, OOYCIOBJIECHHYIO MOTPELIHOCTBIO W3MEPEHHUs
e

JaBJICHHSA

16



_ 9, K(p.T,x)-AK,

6Vc,p > (17)

K(p+8,p,T, %)

rae AK, = K(p+8,p.T.x) - K(p.T,x).

Paccyxnas Kak B MpeablAyIEM ClTy4ae, 3aMuilieM BbipaKeHHe LIS
abCONMOTHOA 4YacCTHOM COCTaBJAIOLIEH MOrPEeLIHOCTH H3MEPEeHHs
o0bEéMa rasa MpH CTAHAAPTHBIX YCIIOBHSX, KOTOpas CBf3aHa C
MOrpEeLHOCTHIO H3MEPEHHUs abCOMIOTHOMN TeMnepaTyphi:

4 Vor Verear =Vers (18)

rac

T
Verer =2V, e - (19)
" p(T,+ AT, )K(p,T,+ 4T, x)

V, r - KaK U TIpexie, OnpenenseTcs Bbipaxenuem (1).

[Mocne noacranoBkH B paBeHCTBO (18) Bhlpaxkenu#t (1) u (19) u
MOCIEAYIOIMX HECIOKHBIX NpeobpazoBanuii, momydyuMm ¢opmyry
IUTS OTHOCHUTENIbHOH YaCTHOM COCTAaBJIAIOLIEH MOTPEIIHOCTH M3Mepe-
HUA 00bEMa rasa MpH CTAHAAPTHBIX YCJIOBHSX, CBS3aHHYIO C TO-
IPEUIHOCTBIO H3MEPeHHs abCONIOTHOI TeMnepaTypsbl:

2 e
T+6;T LK(p,Tﬂs,T,x)

Spr =

e

+ Or (20)

- -
rne  AK,=K(p,T +6,T,x)- K(p,T,x).

AHaJIOTHYHO OLIEHUBAETCS COCTABIIAIOLLAs MOTPELIHOCTH H3Mepe-
HHA 00bEMa, NPUBENEHHOIO K CTaHAAPTHLIM YCIOBHAM, 00YCJIOB-
JNIEHHasl MOTrPEILHOCTSMH OTPENENEHHs] KOMIIOHEHTHOTO COCTaBa, T.e.
MOFPEIIHOCTAMH HM3MEPEHUS MOJAPHBIX [0JIeH KOMIOHEHTOB NpH
HCMONB30BAHHM [UI ONMpEAEeNeHus KOdhQHULHEHTa CXKHMAaeMOCTH
ypaBHeHUs cocTosiHus AGAS8 MIM NOrpemHoCTSMH OmnpeneseHHs
MOJIAPHBIX AOJIEH YIJIEKHCIIOro ra3a M a3oTa, a TakKe MOrpelHo-
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CTBIO M3MEPEHHUS TUIOTHOCTH a3a MpPU CTaHAAPTHBIX YCJIOBHSAX, €CIH
KO3 PHUHEHT CKHMAaEMOCTH ra3a pacCYMThIBalOT 1o Merony NX 19
mox. win GERG 91 mon.

s onpenenéHHOCTH pacCMOTPUM CiIy4ail U3MEpeHHs MOJsp-
HbIX H0Jel BCEX KOMIIOHEHTOB NMPUPOAHOro rasa (ypaBHEHHE CO-
crosinust AGAB).

IMpumem, 4TO H3MEHEHHIO TTOABEPIVIOCH HAMIEHHOE KCIIEPHMEH-
TAJIbHO 3HAYEHHE OJHOH MOJISPHOM HOJH M3 KOMIIOHEHTHOIO COCTa-
Ba. Torna, mo onpenesieHUIO, JIETKO 3alUCHIBAETCS OLIEHKA abCOIIOT-
HOM 4acCTHOU COCTABISIOLIEH MOTPEIIHOCTH U3MEPEeHHs 00BbEMa rasa
NpH CTaHAAPTHHIX YCIOBUAX, KOTOpas 00yC/IOBJIEHa TAKHM H3MEHE-
HHUEM pe3yJIbTaTa U3MEPEHHUS MOJIAPHOH JI0NH KOMIIOHEHTA!

A, .=V, _.-V.,, j=1..21 1)
e ¢, x+Ax cx
rae
T
Vc;+4|tsz' - = (22)
T pTK(p T x4 Ax)
V ., - no-npexHeMy, onpefensercs BoipaxkenueM (1);

N
A x - ¥3MEHEHHEe BEKTOpa COCTaBa, KOTOpOE, MO YCJIOBHIO, HMEEeT
NpoeKuKMH Ha ocu koopauHar (0,...,Ax; beens0), = 1,000,210

TMocne npocteix npeobpa3oraHuii paseHcTBa (21) ¢ yuétom (1) 1
(22) HecnoxHO yCcTaHOBHTH GOpPMYJY AJIA OTHOCHTENBHOMN YacTHOM
COCTaBJIAIONIEH MOrPEeIHOCTH H3MepeHHs 00BEMa rasa mpu CraH-
JAPTHBIX YCJIOBHAX, KOTOpas CBf3aHa ¢ M3MEHEHHEM 3Ha4yeHHUA Of-
HOH MOJApPHOH MO0/MH (KaKoro-T0 KOMIIOHEHTA) BCAEACTBHE IOrpel-
HOCTH €€ U3MEPEHHS:

AK

X;

5, =- ' , (23)
i K(p, T, x50 X; + Ax,.s X))

rae
AKI=K(p,T,xl,...,xj+ij,...,x21) = K(p.T, %5005 X 5005 X5)

X
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j=1,...,21.

OTHOCHTENBHYI0 METOIHYECKYI0 COCTABASAIOLIYIO MOrPELUHOCTH
H3MepeHHus oObEMa rasa NpH CTaHIapTHBIX YCIOBUAX, KOTOpas HMe-
€T MECTO BCJICICTBHE BBEIEHHS YCIOBHO-MIOCTOSIHHBIX 3HAUEHHI Be-
JIMYMH, olieHHM cornacHo MU 3235-2009. Jnst 4uuciIOBOH OLIEHKM
9TOH COCTaBINAIOIIEH MOrPEHIHOCTH JAOCTATOMHO MPUMEHEHUS ¢op-
MYJIBL:

K-k
==k @9

rae K =K(p,T,x); K =K(p,,p...T.x,) - Ko3DPHIHEHTbI CXKH-

MaeMOCTH MPHPOJHOro rasa B pabouell M «CMEILUEHHOH» TOYKaXx.
CwMmelnenre peanbHbIX paboyMXx YCIOBMH BbI3BAHO BBEACHHEM YC-

-

JIOBHO-TIOCTOSIHHBIX BEJIMYHH: Pp — aTMOC(EPHOro HABICHHUA; Xj—
KOMIIOHEHTHOI'O COCTaBa ras3a, KOTopblii 3a1aércs, JJHO0 MONSAPHBIMH
JOJSIMH BCEX KOMIOHEHTOB, JIHOO MOJIAPHBIMH AOJIIMH YIJIEKHCIIOTO
rasa M a3oTa B COYETAHHH C TUIOTHOCTBIO ra3a Ui CTAaHAAPTHBIX yC-
JIOBUH; Pex — U30BITOYHOE aBJIEHHUE ra3a.

Ha mpakTHke METOOUYECKYIO COCTABISIOLLYIO MOTPELIHOCTH M3-
MepeHus oObEMa rasa, 3anaHHyio ¢opmynoii (24), 1OCTaTOYHO Ha-
IEXHO MOXKHO OLEHHUTb TOJNBKO YHUCIIEHHO, HEMOCPEACTBEHHO BblI-
yucasas KOOPPUUMEHT CKUMAEMOCTH rasa B paboueit U cMelEHHOM
(u3-3a caenaHHOro MpHONH)KEHHs YCIOBHO-TIOCTOSHHBIX 3Ha4y€HUH
BenM4YMH) Toukax. Ecnu y3en yuéra ocHawéH naTyMkoM abcontoTHO-
rO JaBJIEHHS, TO YCIIOBHO-TIOCTOSIHHBIMH SBJIAIOTCS TOJIBKO 3HAYEHUS
BEJIMYMH, XapaKTePH3YIOLLUX COCTAB rasa.

[Tocne Toro, kak onpeaeseHbl BCE COCTABIAIOIIHME, MOXKHO Bbl-
BeCTH (OpMyJy A OTHOCUTENIbHOH NMOrpelIHOCTH pe3ysbTaTa U3-
MepeHus 00bEMa rasa NpHM CTaHAAPTHBIX YCIOBHUSAX, TOJTYYEHHOTO C
MOMOILBIO TYPOHHHBIX, POTALIMOHHBIX U BHXPEBbIX CUETYHUKOB rasa.
[Tpu nocTpoenun GopMyJIbl HCIONB3YEM CIIEAYIOIIYIO MOJAENb: CUH-
TaeM, YTO BCE COCTaBJIAONIME (BKJIIOYAs METOJMYECKHE) MOrPELIHO-
CTH U3MepeHHs 0O0bEMa rasa npy CTAHAAPTHBIX YCJIOBHAX paccMar-
PMBAIOTC KaK CJy4aiHbl€ BEIMYMHBI, XapaKTEpHU3yKOLHECs paBHO-
MEPHOH IUIOTHOCTBIO BEPOATHOCTH. IS CHpaBeIJIHBOCTH TaKOro
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TIpeICTaBJICHHS HEOOXOMHMO NPHHATH, YTO BCE BHIIBICHHBIE B COOT-
BETCTBHU C NPUPOAOH MPUYHH HX NMOPOXKIAAIOUIMX CHCTEMATHYECKHE
TIOrPELTHOCTH YYTEHBI B BHAE MOMPABOK K pe3yNIbTaTaM U3MEpPEeHHUs
(bu3nYecKUX BENTHYHH, YUACTBYIOLIHX B ONpenelieHuH 00bEMa, a oc-
TaBLIMECS HE HCKIIOYEHHBIE CHCTEMATHYECKHE IIOrPELIHOCTH CO-
rimacHo PMI™ 29-99 Taxoke paccMaTpuBalOoTCS KaK KBa3HUCIy4aiiHble
BEJINYHUHEL.

Ipu cinoxeHUH CAy4aiHbIX BEIHYHH CKJIAABIBAIOTCA HX QHUCIEp-
CHH, SBJIAIONIMECS MEpPOH HX CpENHEKBAJpaTUYHBIX OTKJIOHEHUH
(CKO). PacnipeneneHue MIOTHOCTH BEPOATHOCTH CYyMMBI CTY4aHHBIX
BENIMYHH C MPOU3BOJBHBIMU IUIOTHOCTSMH BEpPOSTHOCTEH COIJIACHO
LEHTPaJIbHOH NpeenbHo#i TeopeMe 6JIM3K0 K HOPMAIBHOMY paciipe-
JIeJIEHHIO, €CIIH YHCIO ciaraeMblx Oonee Tpéx. B cooTBeTCcTBHH C
u3noxeHHoH monenbro HaitngM CKO OTHOCHTENBHOH MOrpeLIHOCTH
u3MepeHus o0BEMa rasa IpH CTAaHAAPTHBIX YCJIOBHAX, HCIIONb3YS
«reoMeTpHyeckuit» 3akon cnoxeHus CKO coctaBnsomux norpeiu-
HOCTH. I'paHMIBI MOTPEHIHOCTH M3MepeHHs 00bEMaA rasa mpu CTaH-
JAPTHBIX YCIIOBUSAX YCTaHABIHMBAIOTCS IJIA NOBEPHUTEIBLHOH BEpOAT-
HocTH p=0,95 mocpenctBoM koaddummenra t = 1,132, YuursiBas
H3JI0KEHHBIE MOJEJIbHBIE MPEACTABICHHs, B paHee NMPHHATHIX 000-
3HAYEHHAX HECJIOXHO 3anucath GOpMYIy s pacuyéra OTHOCHTENb-
HO#l MOrpelIHOCTH H3MepeHHs 00bEMa ra3a npH CTaHAAPTHRIX YCIIO-
BUAX C TOMOILBIO TYPOUHHOTO, POTALHOHHOrO WJIX BUXPEBOTO CYET-
YHKa:

8, = 11,132(5,2, +0, 40, 1 +Ox +0.+0; +é‘,§qy/

2

(25)

B popmyne (25):

S, - OTHOCHMTENbHAsA MOrpeiiHOCTh W3MepeHus 00béMa rasa B pabo-

YHX YCIIOBHSX — 33[aHHas BEJIMYHHA Ha OCHOBAHUM ONHCAHMS THIIA

CpelCTBAa H3MEPEHHUS — CYETYHKA rasa;

Oy, - OTHOCHTENIbHAs NOTPELIHOCTD U3MEpEHHA 06bEMa rasa, npu-
-

BEJEHHOTO K CTAaHJAPTHBIM YCIOBHAM, - OOYCJIOBJIEHAa IOTPEIIHO-

CTbIO H3MEPEHHSA M PETHCTpaUHU abCONIOTHOTO JABICHHUS, ONpee-
nsiercs BeipaxkenueM (17);
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O, ; - OTHOCHTEJIbHAs MOrPEeLIHOCTh U3MEpPeHHs 00béMa rasa, npu-

BEIEHHOT0 K CTaHJapPTHBIM YCJIOBHSM, - HMEET MECTO M3-3a MOTrpeLl-
HOCTH U3MEPEHHs M PErHCTpalnH abCOMOTHON TeMIEpaTyphl, Onpe-
nensercs Gopmynoii (20);

Oy - OTHOCHMTENbHas TMOrPEIIHOCTh OMpeleaeHHs KodpdHLHEHTa
C)KMMaeMOCTH ra3a — 3anandas sennuusa no 'OCT 30319.2-96 unu
I'OCT P 8.662-2009 (6, =0,11% );

5
Z 5”‘- » X

J (26)

2 2 2
é‘ycicol +5V¢’N2 + Vc’pc

o7
Il

BEPXHHUH pazuvKall B BbIpOXEHHH (26) HUCNONb3yeTcss B COUETAaHUH

c ypaBHeHHeM cocTtosiHui AGAS, &, . - onpepensitorcs hopMysioi
€y
(23),j=1,...,21;

HUXXHWI paaukal B BbIpaXKeHHH (26) npuMeHsieTcs B clyyae Orn-
peaeneHus xodpduuuenta cxumaemoctu no merogaM NX 19 mon.
i GERG 91 moa.; oTHOCHTENbHbIE COCTABIAIOIINE MOIPEUIHOCTH
M3MEpEHHUs obbéma npu CTaHAapTHBIX YCJIOBHSAX
Sy co,» Oy, n,» Oy, TAKKE ONpENENAOTCS BblpaxeHueM (23), eciu

-

CYMTATh, YTO BEKTOP KOMIIOHEHTHOTO COCTaBa X IPH HCIOJIb30Ba-
Huu MetonoB NX 19 moa. unn GERG 91 Moa. umeer npoekuuu
X1 =Xn,» X3 =Xco,» X3= Pe>

Oy - OTHOCHTENbHAS METOIMYECKas NMOTPELIHOCTh M3MEPEHHs

06bEéMa raza mMpU CTAaHAAPTHBIX YCIOBUSAX, BbI3BAaHHAs BBEICHHEM
YCIIOBHO-TIOCTOSSHHBIX 3HA4Y€HHWH BEJIMUMH, - OTPEAENNETCS COOTHO-
wenueM (24);,

Oy - OTHOCUTEJIbHAS METOJAMYECKAS MOrPEIHOCTh BBIYUCIIHTENA

— 3a7laHHas BEJIMYHHA B COOTBETCTBHHM C ONMHMCAHHEM THIA CPEACTBA
U3MepeHHs (IpUMEM Ha OCHOBAaHMH aHajiM3a ONMUCAHWH THIA aHaJIo-
T'HYHBIX CPEACTB H3MEPEHHUH, YTO 3Ta NorpeirHocTs pasHa 0,05 %).
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BriBenennas gopmyna (25) B cOueTaHHH C OOHHM H3 YIOMSHY-
TBIX YPaBHEHHI COCTOSIHHS PUPOJHOTO ra3a Mo3BOJISIET BHIIOJIHHTH
pacuéT OTHOCHTENBHOH MOTPEIIHOCTH M3MepeHHs 00béMa rasza mpH
CTaHAApTHHIX YCIOBHAX Ha y3Ji€ Yy4&€Ta, OCHALIEHHOM TYpOWUHHEIM,
POTaLIHOHHBIM WJIM BUXPEBBIM CUETYHKOM rasa. Jlanee 6ynyT mpuse-
IeHBI pe3yJibTaThl YHCIEHHBIX PacdéToB, AEMOHCTPUPYIOLIHE MPHU-
MEHHMOCTh pa3pabOTaHHOro MeTojxa (aJiropMT™Ma) JUIS PpEILEeHUS
KOHKPETHbIX 33[a4, CBA3aHHBIX C IPOEKTHPOBAHHEM M DKCILTyaTalH-
€H y3/10B y4é€Ta rasa.

6. Pe3yabTaThl YHCJAEHHOTO Pacyéra NOrpelIHOCTH H3Mepe-
HUS 00BEMA ra3a NPH CTAHAAPTHBIX YCJIOBHAX TYPOHHHBIM, poO-
TAIMOHHBIM WIH BUXPEBBIM CUETYHKOM

JLis nony4eHus pe3yabTaToB YHCJIEHHBIX PACU€TOB MOIPEIIHOCTH
U3MepeHust 00bEMA rasa NpH CTaHAAPTHBIX YCJIOBHUAX BBIOpaH mpu-
POnHBIi ra3 clIefyIOILEero CoCTaBa:

Tabnuua 1
Ne KoMnoHeHTsI MonsipHsle nonu
ILIL.
1 N, 0,0030
2 CO, 0,0060
3 CH,4 0,9650
4 C,Hs 0,0180
5 C;Hg 0,0045
6 CsHjo (HOpM -GyTan) 0,0010
7 C4H,o (u30 -6yTan) 0,0010
8 CsH,, (HopM -menTan) 0,0003
9 CsH> (u30 -menTan) 0,0005
10 C¢H,4 (HOpM -rexcan) 0,0007
11 C;H,6_(HOpM -remcan) 0,0000
12 CsH,s (HOpM.-OKTaH) 0,0000
13 CoHsy (HOpM.-HOHaH) 0,0000
14 CioH>> (HOpM.-zekan) 0,0000
15 H, 0,0000
16 (0% 0,0000
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Tabnuua 1 (okoHuaHue)

Ne KoMmnoHeHTsI MonspHble 101U
TLIL

17 CO 0,0000

18 H,0 0,0000

19 H.S 0,0000

20 He 0,0000

21 Ar 0,0000

B Tabnuie 2 noka3zaHbl pe3yabTaThl YHCIEHHBIX pacyéToB dakro-
pa C)XKMMaeMOCTH NMPHPOLHOro rasa BbibpaHHOTO coctaBa (Tabnuua
1) g TpEX MPUHATBIX METOROB €ro ONpeneNeHHUs (MM ypaBHEHHH
coctosnus): AGA8, GERG 91 mox., NX 19 Moz. B pasnuuHbIX TOY-
KaxX COCTOSIHUA. TOYKM COCTOSHHS XapaKTEepU3YIOTCs mapoii 3Haue-
HHU: aBCOMIOTHOrO AaBNeHHs U aOCOMIOTHOH TEMNEPATYphI.

Tabauua 2
P, MPa T,K z(AGASB) | z(GERG 91mon) zZ(NX 19)
0,6 248,15 | 0,978827 0,979146 0,979377
3,45 248,15 | 0,874015 0,875977 0,877070
6,30 248,15 | 0,764671 0,768543 0,770161
9,15 248,15 | 0,665678 0,671897 0,672917
12,0 248,15 | 0,610844 0,619056
12,0 301,15 | 0,824111 0,823774 0,827153
9,15 301,15 | 0,852999 0,853110 0,855038
6,30 301,15 | 0,892450 0,892567 0,893432
3,45 301,15 | 0,938876 0,938899 0,939118
0,6 301,15 | 0,989149 0,989139 0,989150
0,6 353,15 | 0,994242 0,994071 0,994092
3,45 353,15 | 0,968668 0,967766 0,968217
6,30 353,15 | 0,946705 0,945180 0,946715
9,15 353,15 | 0,929303 0,927170 0,929917
12,0 353,15 | 0,917337 0,914415 0,918283
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[pumeuanue. OTcyTCTBHE pesynbTaTa B sAdeiike TabmHMIpBI 2 IpPH MC-
nons3oBanud meroga GERG 91 Mox. o3Havaer, 4TO 3Ta TOYKAa COCTOSTHHUSA
NPHPOAHOrO ra3a HaXOUTCsA BHE 06NacTH ONpeeeHHs METoa.

Ha naHHBI MOMEHT BpeMEHH B MHPOBOH NPAaKTHUKE H3MEPEHHs
06bEMa rasza CUMTAeTCs, YTO PE3yNbTaThl pacuéra (akTopa CXKHUMae-
MOCTH 10 ypaBHeHHro cocTosiHust AGA8 B penakuun ISO 20765-1
(FOCT P 8.662 2009) saBnstoTcs HauOoNee TOUHBIMH U MOTYT OBITH
MPHHSATHI 32 BHPTYyaNbHBIH 3TanoH» 3TOH Benu4uHbl. Bee Bemyuue
3apyOexHble MPHOOPOCTPOUTENBHBIE (HPMEI BHIYCKAIOT KOMIIbIO-
Tepsl MOTOKA C peanu3aiieii HMEHHO 3TOro aJIrOpUTMa pacyéTta (ak-
TOpa C)XUMAEMOCTH (B TOM 4HCJie). YUHUThIBas CKa3aHHOE, Ha OCHO-
BaHUM JAHHBIX TAOMHLBI 2 MOXHO YTBEPXXAATh, YTO MO COBOKYIHO-
CTH BbIOpaHHBIX Todek cocTosHus MeTox GERG 91 Moa. Tounee me-
toga NX 19 moxn. OnHako B 061aCTH NOBBIIIEHHBIX Temnepatyp (60-
80) °C merox NX 19 Mmon. sBusercs naxe Oosee NMpeAnoYTHTEb-
HbeiM. O6a 3TH MeTona npuHaATH AeiictByroumM I'OCT 30319.2-96.
TouykH COCTOSIHMA HPHUPOAHOTO ras3a, IOKa3aHHbie B Tabnuue 2,
NPaKTHYECKHU MOJHOCTHIO OXBATHIBAIOT 00JacTH OMpEAENeHHs CpaB-
HHBAEMBIX METOIOB.

TaGnuua 3 IEMOHCTPUPYET PE3yJAbTAaThl KOMNBIOTEPHBIX BBIYHC-
JIeHWii OTHOCHTENBHON NOTPELIHOCTH &y, , % M3MepeHus o6bEma ra-

3a NPU CTAHIAPTHBIX YCIOBUAX JUIA TEX ke pabo4ux yCNOBHI (TOYEK
COCTOsSIHHMS), 4TO YKa3aHbl B Tabnuue 2. B tabnuue 3 Takke npuBo-
IATCS 3HAYCHUS OTHOCHTENIBHOW METOAMYECKOH COCTaBIAIOLIEH MO-
TPELIHOCTH O ,,% H3MEpEHHs 00BEMA rasa, NpPUBEIACHHOTO K

CTaHAapTHBIM YCJIOBHSIM, KOTOPasi BbI3BaHa NPHUOIHIKEHHEM YCIOBHO
MOCTOSIHHBIX BeJIMYHMH. JUIA pacyéra 3TOH COCTaBJIAIOLIEH MOrpeil-
HOCTH U3MepeHHs 00BEMA ra3a Npu CTaHJAPTHBIX YCIIOBHAX «HUCKYC-
CTBEHHO» B paMKax YHCIEHHOTO MOJEJIHPOBAHHS Ul Ciy4asi TNpH-
MEHEHHUs1 ypaBHEHHs coCcTOsHHA AGAS8 H3MEHUIMCh BCE MOJISPHbIE
OM KOMIOHEHTOB NPHPOJHOro rasa, Cojiepxaruuecs B tabmuue 1.
Ecnu ans onpezneneHus kodgdHiueHTa CXKUMAEMOCTH HCIIONB3YETCS
metoxg GERG 91 mox. unu NX 19 Mon., TO u3MEHEHHSM MOABEpra-
JIMCh TOJNBKO 3HAUYEHHUsS MOJISAPHBIX JOJEH YTJIEKHCIIOro rasa u a3ora,
a TaKkXe IUIOTHOCTH rasa HNpH CTaHHApTHHIX ycnoBusx. Koadduuu-
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€HTBI, 3a7al01l1e W3MEHEHUE 3HAUCHUH BETHYHH, XapaKTEePH3YIOIIHX
COCTaB rasa, BeIOMpanuch, kak HauOoJiee ONTHMAJbHBIE, HA OCHOBE
aHaymM3a OONBIIOr0 KOJIMYECTBAa PEaNnbHO BbIAAHHBIX MAclopToB Ka-
4yecTBa rasa. 3HaueHUs KOIpPHUUEHTOB MOAOMPATHCH TaK, YTOObBI
M3MEHEHHE TUIOTHOCTH ra3a npu CTaHIApTHBIX YCIOBHAX COCTABIISAIO
npubnu3uTensHo 2 % U ABNANOCH OMUHAKOBBIM Uil BCEX TPEX METO-
10B pacuéra KodppHLUHEHTa CKUMAEMOCTH. [lasiee B paMKax MOIeIH
M3MECHEHHbIC 3HAYEHMs BEJIMYHMH, OMHUCHIBAIOILMX COCTAB rasa, pac-
CMaTPHBAJIHCh KAaK YCJIOBHO MOCTOSHHBIE 3HAYEHHS, AN KOTOPBIX
BBIYHCIIICA KOI(M(ULIHEHT CKUMAEMOCTH C LEJBIO ONpPEACHEHHS
COOTBETCTBYIOIIEH METOAMYECKOH COCTABIAIOIIEH TMMOrpPEeLIHOCTH
M3MepeHHs 00bEMaA NMPH CTaHAAPTHBIX YCIOBUAX. OTMETHM, YTO IPH
BCEX M3MEHEHHSX MOJAPHBIX J0JIEi MOJHOr0 KOMIIOHEHTHOIO CO-
CTaBa ra3a CTpOro BbIMOJHSAJIOCH YCJIOBHE HOPMHPOBKHM, T.€. CYMMa
MOJISIPHBIX 10JIeH BCEX KOMIIOHEHTOB BCET/1a PaBHANIACH €HHHUIIE.

Tabiauua 3
P, MPa T,K AGAS8 GERG 91mox NX 19

8, %] Gan| 6% 18, %] 6.,% | ru%

0,6 248,15 1,717 | 0,095 | 1,716 0,082 1,715 0,062
345 248,15 2,037 | 0,768 | 1,989 0,665 1,934 0,528
6,30 248,15 2,903 | 1,843 | 2,716 1,602 2,513 1,322
9,15 248,15 4,048 | 3,045 | 3,686 2,653 3,389 2,322
12,0 248,15 3,950 | 3,062 3,371 2,445
12,0 301,15 2,301 | 1,252 | 2,240 1,147 2,099 0,934
9,15 301,15 2,153 | 1,009 | 2,109 0,923 2,015 0,757
6,30 301,15 1,960 | 0,685 | 1,936 0,623 1,891 0,513
3,45 301,15 1,799 | 0,350 | 1,791 0,316 1,779 0,260
0,6 301,15 1,704 | 0,047 | 1,704 0,043 1,704 0,035
0,6 353,15 1,699 | 0,025 | 1,699 0,021 1,699 0,019
345 353,15 1,736 | 0,195 [ 1.734 0,170 1,731 0,150
6,30 353,15 1,787 | 0,364 | 1,778 0,320 1,768 0,285
9.15 353,15 1,840 | 0,516 | 1,823 0,459 1,804 0,408
12,0 353,15 1,880 | 0,636 | 1,859 0,574 1,830 0,507
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IMoka3zaHHble B Tabnume 3 pe3ynbTaThl MO3BONAIOT CHENATh Clie-
JyIoliye BBIBOABL: 3HAYEHHs NMOIPELIHOCTH U3MEpeHHs oObEéMa rasa,
TIPHBENIEHHOTO K CTaHAApPTHHIM YCJIOBHSM, Ha y3inax yuéra mpu ab-
CONIOTHOM [IaBIICHUM, XapaKTepPHOM [UIs ceTel ra3opacrpefeneHus
(3-6) at™, B 3aBUCHMOCTH OT H3MEHEHMS TEMIIEpaTyphl raza MOTYT
nocturath (2,0 — 2,5) %; posib METOOMYECKOH COCTaBIAIOMIEH MHO-
TPELTHOCTH, OOYCJIOBNEHHOH NPHOIMKEHHEM YCIOBHO-NIOCTOSTHHBIX
BEJIMYHH, BO3PACTAaeT C yBEJIWYeHHeM pabouero AaBneHMs; TakK, NPH
JIABIICHUAX, TOINEPKHUBACMBIX B ra3opacnpelelMTEeNbHBIX CEeTAX,
3HaUEHUS HTOH COCTABNIAIOIIEH MOrpeIHOCTH JIEXaT B Mpejenax
(0,05-1,0)%. Pa3paboraHHOe mporpamMMHoe obecrieyeHue paboraer
HaAEKHO B IIMPOKUX JHANa30HaX U3MEHEHHH NaBJICHUSA U TeMIlepa-
TYpBl W OaéT BO3MOXHOCTH OINpeAenaTs ¢axropsl (Wi Ko3dduuu-
€HTBI) CXKUMAEMOCTH, a TaKXKe MOrPEIIHOCTH U3MepeHHH 06bEma ra-
3a MPU CTAHAAPTHBIX YCIOBUAX C MOMOIIBI TypOHHHEIX, POTAL[HOH-
HBIX H BHUXPEBBIX CYETYMKOB B COCTaBE y3ia y4é€ra i TpEX CTaH-
JApTH30BaHHBIX METONOB ONpeneneHus (akropa CKUMAEMOCTH
npupoanoro raza: NX 19 mox., GERG 91 mon., AGAS. B nporpam-
Me IUIsl [IEPCOHAIbHOIO KOMITBIOTEPA YPaBHEHHUE COCTOSHHS NPUPOI-
Horo raza AGAS8 peannsoBaHo B nonHoM 06séme ISO 20765-1 u no-
3BOJIAET ONPEAENATh APYrHe (HU3MKO-XHMHUYECKHE MapaMeTphl NpH-
POAHOro rasa no ero KOMIOHEHTHOMY COCTaBy, TaKHe Kak cBOOOA-
Hasi SHEPIUsl, IHTAIBIHUA, SHTPOIHs, BHYTPEHHAS SHEPIHsl, CKOPOCTh
3ByKa, TEIUIOEMKOCTH NPH MOCTOSHHOM JAaBIE€HUH H NMOCTOSHHOH
TeMIIepaType, Moka3areib anuabarthl, MIOTHOCT ra3a B pabouynx yc-
JOBUAX U (aKTOP CKUMAEMOCTH.

Pa3paGoTtaHHass nporpaMma MOXeET OBITb MOJ€3Ha NPOEKTUPOB-
LIMKaM y3JI0B yuéTa rasza Ha 6aze TypOHHHBIX, POTALMOHHBIX U BHX-
peBBIX CYETYHMKOB ra3a, a TaKkKe COTPYAHHKAM METPOJOTHYECKHX
Ciyk0 MpeAnpHATHIH, UMEIOIHMM OTHOIIEHHE K JIKCIUTyaTallHuH YIIo-
MSAHYTBIX y3JIOB yu€Ta rasa.

CripaBkd 10 BOIIPOCaM NPHOOPETEHHUs1 MPOrpaMMHOIO NMPOAYKTa
MOXHO TIOJTy4YHTh Ha caiite http://www.vediti.ru

CrenaHHble BHIBOJBI O MOBEAEHUH MOTPELIHOCTH U3MEpPEHHS 00b-
éMa rasa npu CTaHZApTHBIX YCJIOBHAX C NMOMOILLBIO TYPOHHHBIX, PO-
TAIIMOHHBIX M BUXPEBBIX CYETYMKOB MOATBEPKAAIT HEOOXOOUMOCTh
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NPOBENEHUA METPOJIOTHYECKON IKCIIEPTH3E! TIPOEKTOB Y3NOB ydéTa
ra3za WJIM KOHTPOJISi MX METPOJIOTHYECKHX XapaKTEPHUCTHK B MpoLecce
akcmtyataunH. [Ipy KOppEKTHOM BBIMOIHEHHUH YHOMSHYTHIX NpOLe-
ayp TpeOyeTcs BbITIOJIHEHHE pacy€TOB MOTPEIHOCTH H3MEpPEHUs
06bEMa rasa, NpUBEAEHHOrO K CTaHIAPTHBIM YCIIOBHAM.
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Hayunoe uznanne

PEKOMEHJAIUA

T'ocynapcTBeHHasi cHCTeMa obecneyeHUst
€IMHCTBA H3MepeHnil

CUYETUYMKHU A3A TYPBUHHBIE, POTALIUOHHBIE U
BUXPEBBIE B COCTABE Y3JIOB YUETA 'A3A.
MeToanka pacuéTa NOrpeliHOCTH H3MepeHHii 00béMa rasa,
NPHBEAEHHOI0 K CTAHAAPTHLIM YCJIOBUAM

MH 3350-2011

[Momnucano B mevatp 30.03.2012 r. Popmar 145x205.
Tupax 100 ox3. 3aka3 3003/2012
HznpatensctBo AHO «PCK-Koncantuar»
119361, r. Mocksa, yi. O3épnas, 46; www.rsk-k.ru
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