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OueHka adhpekTuBHOCTH aHanuTU4Yeckux cuctemy» (ISO 10723:2012 «Natural gas — Performance evaluation
for analytical systems»), Bkniovasn TexHu4eckyto nonpasky Cor.1:1998.
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Oapmbi». B cnyyae nepecmompa (3ameHbi) unu OMMEHbI Hacmosuwieeo cmaHdapma coomsememayiouiee
yeedomneHue 6ydem onybnukoeaHo 6 brnuxaliliem 8bITyCKe eXeMeCcayH020 UHGHOPMaUUOHHO20 yKa3amens
«HayuoHanbHble cmanGapmbi». Coomeememeyrouias UHgopmayus, yee0oMneHue u mekcmsi paameuwaroms-
€Al makxxe 8 UHhopMayUuoHHOU cucmeme obuieeo nonb308aHus — Ha oguyuansHom calime dedeparnbHO20
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BBeneHue

Hacroauwmi craHaapT onucbIBaeT METOA OUEHKN 9¢heKTUBHOCTU aHaNUTUYECKUX CUCTEM, NpeHa3Ha-
YEHHbIX AN aHanu3a rasa roprodero npupoaHoro. a3 roplounii NPUPOAHLIN, Kak Npeanonaraercs, cocrouT
NPEUMYLLECTBEHHO U3 METAHA U COAEPXKUT AIPYINE HACBILLEHHbIE YINEeBOAOPOAbl U HEFOPIOYNE KOMMOHEHTbI.

OueHka ahHEKTUBHOCTM aHANUTUYECKUX CUCTEM HE pacnpoCTpaHAeTcs Ha obopyaoBaHue U/unu me-
TOZOMNOIMI0 aHanu3a, HO OMUCBLIBAET METOAMKU UCNLITAHWUNA, KOTOPLIE MOTYT ObITb NMPUMEHEHBI K BbIGPAHHOW
aHanuTUYecKol cucteMe, Bkrouas metos, obopyaosaHue n ot6op npoobl.

HacTosAwumit cTaHgapT COAEpXMT CMPaBOMHOE NPUNOXEHUE (NpUNoXxeHue A), B KOTOPOM COAEPXKUTCS
npumMep NOTOKOBOM razoxpomarorpadmyeckon CUCTEMbI, XapakTepusyloLencs, Kak npeanonaraeTcs, npsMo-
NWUHENHOI 3aBUCUMOCTbLIO OTHOLLEHUS OTKIUKA K KOHUEHTPaLuK AnA BCEX KOMMNOHEHTOB, NPOX0ASLIEN Yepes
Havarno koopauHart. HacTosLwuii cTaHaapT COAEPKUT TaKKe CNpaBoYHOe NpuNoXeHue (Npunoxexue B), koTo-
poe aaeT 06bsICHEHUE NoaxoAa, UCMONb3yeMOro AN TeCTMpoBaHMs npubopa.
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HALULMWOHANBLHBIN CTAHOAPT POCCUMNCKOW OEOEPALUMN

A3 FOPKOYUN MPUPOOHbBIV
OueHka 3 (peKTUBHOCTU aHANTUTUYECKUX CUCTEM

Combustible natural gas. Performance evaluation for analytical systems

Oata BBegeHua — 2017—01—01

1 Obnactb NnpuMeHeHus

1.1 HacToawui ctaHaapT ycraHaBnMBaeT METOA ONpPeAEneHns COOTBETCTBUS aHaNUTUYECKON CUCTEMBI
3ajlaqe onpeaeneHns KOMNOHEHTHOrO COCTaBa NPUMPOAHOrO roproyero rasa. Hacroawmii ctaHaapT NPUMEHSIOT
B Lensax:

a) onpefeneHns KOMNOHEHTHbIX COCTaBOB NPUPOAHOrO rasa, kK KOTopbIM NPUMEHUM AaHHbIN METOA, Npu
YyCMOBWUMW UCMOMb30BaHWUA rPagyMpOBOYHON ra3oBOo CMECU C 3a4aHHbIM KOMMOHEHTHLIM COCTABOM W Y 0BMET-
BOPEHMA paHee onpeaeneHHbIX KpMTEPUER MaKCUMAarbHbIX 3HAYEHUIA MOrPELLUHOCTEN M HEONpPeaeneHHOCTeN
KOMMOHEHTHOrO cocTaBa W/unu Pu3nKo-XMMmn4eCKux CBONCTB;

b) oueHkn ananasoHa NOrpeLHoOCTEN U HEONPeaeNeHHOCTEN NPU U3MEPEHUAX KONMYECTBEHHbIX 40Men
KOMMOHEHTOB NPUPOAHOro rasa u/mnu usnKo-xMMmU4ecknux CBOMCTB (pacyeT no cocrasy) B criyyae aHanusa
KOMMNOHEHTHOro cocTaBa NPUPOAHOro ra3a B pamkax onpeaensaemoro gmanasoHa cocrasa ¢ UCNofb30BaHUEM
rpagynpoBOYHONM ra3oBON CMeCcH C 3agaHHbIM COCTaBOM.

1.2 HacTtoawumi cTaHgapT ycTtaHaBnNMBaeT, yTo:

a) AN BbIMUCNEHWIA COTMacHO nepeYncrneHmnio a) B 1.1 aHanuTuyeckue TpeboBaHns AOMKHbI ObITb YETKO
M OAHO3Ha4YHO onpeaeneHbl B OTHOLLIEHUN UHTEPBana npuemneMocTu gonyctuMoro gnana3oHa Heonpeaenex-
HOCTM COCTaBa MPUPOAHOrO raza u nNpu HeoBXOAMMOCTU HeonpeaeneHHOCT U3UKO-XMMUYECKUX CBOWCTB,
pacCYNTaHHbIX HA OCHOBE KOMIMOHEHTHOIO COCTaBa,

b) Ana npuMmeHeHns cornacHo nepeyvncnenunto b) B 1.1 aHanutuyeckne TpeboBaHna AOMKHbI ObITb YETKO
1 OAHO3HAYHO OnpeaernieHbl B OTHOLLEHUW U3MEPSEMOro Auana3oHa cocTaBra NpMpOoAHOro ra3a u npu Heobxo-
AWMOCTU AuanasoHa 3HaYeHun MU3NKO-XMMUYECKUX CBOWCTB, KOTOPbIE MOryT ObITb paccunTaHbl HA OCHOBE
3TUX U3MEPEHUN;

C) aHanuMTu4yeckne u rpagympoBOYHbIE NPOLEAYPbl NOMHOCTLIO PErNaMeHTUPOBaHsI;

d) aHanUTMYECKYI0 CUCTEMY MPUMEHSIOT ANA aHanu3a NPUMPOAHbIX ra30B, XapakTepHbIX ANA ra3oTpaH-
CMOpPTHbLIX U razopacnpeaennuTenbHbiX CUCTEM, KONMTMYECTBEHHbIE A0JTM KOMIMOHEHTOB KOTOPbLIX U3MEHAKOTCA B
LUMPOKUX Anana3oHax.

1.3 Hacroawum ctaHgapTom nNpeaycMoTPEeHO, YTO eCru oueHKa aPAEKTUBHOCTM YKa3biBAET HA He-
YAOBNETBOPUTENBHOCTb CUCTEMbI B OTHOLUEHUW HEONPEAENEHHOCTU KONIMYECTBEHHOW A0MM KOMMOHEHTa NMGO
PUBUKO-XMMUYECKOTO CBONCTBA NUBO yKa3blBAET HA OrpaHMYEHUs 3HAYEHMI AManasoHOB COCTaBOB Unu u-
3UKO-XMMUYECKUX CBOMCTB, U3MEpPSEMbIX B npegenax Tpebyemoi HeonpeaeneHHoCTU, TO npeanonaraeTcs,
yTo paboune napameTpsl, B TOM YUCNE:

a) TpeboBaHUA K aHaNMTUYECKOW CUCTEME;

b) npoueaypa nsamepeHus;

) BbIbOp 06opyaoBaHus;

d) BbIBOp cocTaBa rpagynpoBOYHON ra30BOW CMECH;

€) npoueaypa pacyerta;

M3paHue oduumnansHoe
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[OMKHbI ObITb NEPECMOTPEHBI, YTODbI OLIEHUTD, Kakue U3 HUX cneayer yny4wmTb. BuiGop coctasa rpa-
JYMPOBOYHOM ra3oBoil CMECH, BEPOSITHO, DyAET UMETb CaMoe CYLLECTBEHHOE 3HaYeHNe U3 NepPevNCEHHbIX
BbILLIE NapaMeTpoB.

1.4 HactoAwmi craHaapT NPUMEHSIIOT K aHANUTUYECKUM CUCTEMAaM, KOTOPblE N3MEPSIIOT KONUYECTBEH-
HYI0 A0NI0 UHAUBUAYAIIbHOIO KOMMOHEHTA. ,[lJ'IFl pac4veTta TennoTbl CropaHus 00bIYHO UCNonb3yloT KOMNOHEHT-
HbIli COCTaB, NOMNYYEHHbIA rasoxpoMarorpau4eckum MeToaoM, BKMIOYAIOWLMUIN KaK MUHUMYM a30T, AUOKCUA,
yrnepoaa, uHauBuayarnbHble YIeBoaopoabl o1 C; A0 Cg 1 rpynnbl BCEX BICLUMX YINEBOAOPOAOB C YNCIIOM
aToOMOB YIMepoaa LWEeCTb U Bbllle. 3TO NO3BONAET C NPUEMNEMON TOYHOCTbIO BLIMUCAATL BEMUYNHY TENMOTHI
CropaHust 1 aHanorn4HbIx CBOUCTB. KpoMe Toro, ¢ NOMOLLBIO CneumnanbHbIX METOA0B ONpeAeneHNs: U3MePsAoT
Takne KOMMOHEHTbI Kak HyS, K KOTOPbIM TaKKe MOXET GbITb NPUMEHEH AAHHBIN OLIEHOYHBIN NOAXOA.

1.5 B HacTosLLeM cTaHaapTe B LIENAX NOATBEPHAEHUA TOTO, YTO MOrPELUHOCTU, CBA3AHHbIE C NPUHATDI-
MU (DYHKLMAMMW OTKMMKA, COOTBETCTBYIOT Ha3HaYeHUI0, BCNej 3a Ha4yanbHOW YCTAHOBKONM BbINOMHAIOT OLEHKY
9(hHEKTUBHOCTU aHANUTUYECKON cucTembl. B panbHenwem npu HacTpolike unu 3ameHe noBOro BaXKHOro
y3na aHanuMTU4YecKon CUCTEMbI PEKOMEHAYETCA Nepuoagndeckan oueHka atpdekTuBHOCTU. COOTBETCTBYHOLLUN
MHTEepBan Mexay nepuoanyeckumMmn oueHkamu 3cdcdekTuBHoCTH ByaeT 3aBUCETb OT U3MEHEHUS BO BPEMEHU
OTKMNWKOB Npubopa 1 BENUYMHLI JOMyckaemon norpewHocTu. Nepsoe 3asucut o1 npubopa/thyHKLUMOHMPOBa-
HUAA; BTOPOE 3aBMCUT OT NPUMEHeHUs1. CneaoBatenbHo, NPeanoXeHne KOHKPETHLIX PeKOMeHA LMt No UHTEp-
Banam Mexay oueHkamu 3(pdeKTUBHOCTU NEXMT BHE paMOK HacCTOALLEro cTaHaapTa.

2 HopmaTtuBHbIE CCbLIIKU

B HacTosLeM cTaHAapTe UCNoMnb30BaHbl HOPMATUBHBIE CCbINIKU HA CRNeayloLmne AOKYMEHTbI:

Pykosogcteo MCO/MOK 98-3:2008 HeonpeaeneHHOCTb uamepenunn. Yacte 3. PykoBoacTBO NO Bbipa-
XKEHUI0 HeonpeaeneHHocTu usmepenus (GUM:1995) [(ISO/IEC Guide 98-3:2008, Uncertainty of measure-
ment — Part 3: Guide to the expression of uncertainty in measurement (GUM:1995)]

MUCO 6143:2001 Ma3oBbIn aHanu3. Metoabl CpaBHEHUA AN OnNpeaeneHus u NpoBepKU COCTaea rpa-
AyWpoBOYHbIX ra3oBbix cMmeceit (ISO 6143:2001, Gas analysis — Comparison methods for determining and
checking the composition of calibration gas mixtures)

MCO 6974-2 a3 npupoaHbin. OnpeaeneHne cocraBa METOA0M rasoBoi xpomarorpadum ¢ OLLEHKON He-
onpeaeneHHocTn. Yacte 2. Beiuncnenus HeonpegeneHHoctu (ISO 6974-2, Natural gas — Determination of
composition and associated uncertainty by gas chromatography — Part 2: Uncertainty calculations)

MCO 6976:1995 a3 npupoaHbIi. Pacyer TennoTbl CropaHusl, NNOTHOCTU, OTHOCUTENBHOW NIIOTHOCTU
u yncna Bo66e no cocrtasy (ISO 6976:1995, Natural gas — Calculation of calorific values, density, relative
density and Wobbe index from composition)

3 TepMUHbI 1 onpeneneHns

B HacTosiLeM cTaHgapTe NpUMEeHeHbl TEPMUHBI C COOTBETCTBYIOLLMMU OnpeaeneHUsIMu:

3.1 HeonpepeneHHOCTb u3mepeHua (uncertainty of measurement): MapameTp, OTHOCAWMICA K pe-
3ynbTaTy U3MEPEHUS U XapaKkTepU3yOLLMIA pa3bpoc 3Ha4YeHui, KoTopble Mornu 6bl BbiTb 060CHOBAHHO NpU-
nucaHbl U3MeEPAEMON BEMUYMHE.

MpumeyaHne — B cootBeTcTBUM C pykoBoacTBoM MCO/MOBK 98-3 B HacToAwWweM cTaHgapTe HeonpeaeneH-
HOCTb COCTaBa BblpaXaeTcs Kak cTaHAapTHas HeornpeeneHHOCTb UK Kak pacluMpeHHan HeonpeAeneHHOCTb, BbIMUCNS-
emMas Npy UCMoNb30BaHUN COOTBETCTBYHOLLIEro KoadpduLiMeHTa oxeara.

3.2 aTTecTOoBaHHaA 3TaniOHHaA rasoBas cmech [certified reference gas mixture (CRM)]: 3tanoHHasn
rasoBasi CMeCb, XapakTepusyemasi MeTponornieckn o000CHOBaHHOW Npoueaypoit Anst 04HOro unu bonee onpe-
JeneHHbIX CBOMCTB, CONPOBOXAaemas nacropTom, yaA0CTOBEPSAIOWUM 3HAa4YEeHUE ONpeaeneHHOro CBOICTBA U
CBSI3aHHON C HUM HEONpPeAENeHHOCTH, a Takke 3asiBNeHMeM O METPONOrMYECKON NPOCIIEXMBAEMOCTH.

Mpumedanunsa

1 BbllweyKkaszaHHOe onpeferieHne OCHOBaHO Ha ONpeAerneHnn «aTTeCTOBaHHOMo 3TarloHHOro Marepuana» B pyKo-
BogcTBe MCO 35 [3]. «ATTeCTOBaHHbI 3TanoHHbLIA MaTepuan» SBnSeTcA o6WUM TEPMUHOM; B LIENAX HACTOALWEro cTaH-
fapTta 6onee nogxoAuUT TEPMUH «aTTeCTOBaHHAasA aTarloHHasA raaoBas CMeCby.

2 Metpornormyeckn o60CHOBaHHEIE Npouefypbl aTTecTauun STanoHHbIX MaTepuanos (Takux Kak aTTecToBaHHble
3TanoHHbIE ra3oBble CMECU) NpuBoASTCA cpeaun npoumnx B pykosogctee NCO 34 [4] n pykosoacTtee NCO 35 [3].

3 B pykoBogctee NCO 31 [5] NpMBOAATCA YKa3aHWA NO Cofep)aHnio NacnopTos.
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3.3 paboumit atanoH; P3 [working measurement standard (WMS)]: 31anoH, KOTopbIi 0ObIYHO UCMONb-
3yeTca Ansa rpagyMpoBKM UK NPOBEPKU U3MEPUTENBLHLIX NPUGOPOB UNKU M3MEPUTENBHBLIX CUCTEM.
[PykoBoacteo MCO/M3K 99:2007 [1], noapasaen 5.7]

MpuMmevyaHne — Pabounii 3TanoH 0BbIMHO rPaayNpYETCA aTTECTOBAHHOMN STalIOHHOMW ra3oBOW CMECHIO.

3.4 rpagyvmpoBOYHan rasoBan cMech [calibration gas mixture (CGM)]: Nas3oBas cMeCb, KOMMNOHEHTHbLIN
COCTaB KOTOPOM AOCTATOMHO XOPOLUO YCTAaHOBAEH U CTabUNEH ANA UCMONb30BaHUs B KayecTBe paboyero sra-
NnoHa cocTaBa.

MpumevyaHue — B HacTosWeMm cTaHgapTe rpagyupoBodHasn rasosast cMecb (CGM) ucnone3yetca ans py-
TUHHOW (HanpUMep, eXeAHEBHO) rpagyupoBKN aHaNU3npyemblX KOMNOHEHTOB. OHa He 3aBUCUT OT pabouux STanoHoB
(WMS), ncnonbsyeMbix AnNA BbINOMHEHWUSA OLUEHKN (CUCTEMBI).

3.5 oTknuk (response): BbIx0AHON CUrHan U3MepuTenbHOW CUCTEMBI HA KaXbii onpeaensiemMblii KOM-
NOHEHT.

MpumevaHue — B rasoson xpomatorpacuu B 3aBUCUMOCTMU OT KOHUrypaLum npubopa OTKIIMK — 3TO NAo-
Waab NUKa UK ero BbicoTa.

3.6 dbyHkuma otknuka (response function): ®yHkUMOHaNLHas 3aBUCUMOCTb MEXAY OTKITMKOM npubopa
n coaepXaHneMm KOMNOHeHTa.

MpuMevyaHunsa

1 ®OYHKUMA OTKNUKa MOXET BbiTb BbipaxeHa ABYMSA pasnuyHbiMKU crnocobamMu — kak yHKLMA rpagyupoBKu UK
aHanuTudYeckas yHKLUA, B 3aBUCUMOCTM OT BbIGOpa 3aBUCUMOIA U HE3aBUCMMOW NEPEMEHHBIX.

2 OYHKUMA OTKIMKA HOCUT KOHLENTYarbHbIA Xapakrep U He MOXeT ObiTb onpegeneHa TouHo. OHa onpeaenseTca
NPUBNUKEHHO MPYU NOMOLLW rPpaay poBKY.

3.7 dyHKkumsa rpagympoBku (calibration function): 3aBucMMOCTb, OnUCLIBaKOLWAA OTKAKUK NpUbopa Kak
OYHKLMIO COaepxaHUsi KOMMOHEHTA.

3.8 aHanutunyeckasn cdbyHkums (analysis function): 3aBMCUMOCTb, ONUCHIBAIOLWAA COAEPKAHME KOMMNO-
HeHTa Kak pyHKLMIO oTKNMKa npubopa.

4 O603HauYeHus

— napamMeTtpbl pyHKuum rpagyuposku (z =0, 1, 2 unu 3);

napameTpbl aHanuTUyYeckon dpyHkumm (z =0, 1, 2 unm 3);

— KOnuyecTBEeHHasa 40N ONpefeneHHOro KOMMOHEHTa;
CKOppeKkTUpoBaHHas (oueHeHHas)) No YHKUMM OTKINMKA KONMYeCTBEHHAs AONS;
— HeobpaboTaHHbIN OTKNUK Npubopa;

— UCMpaBneHHbIR OTKNUK Npubopa;

— CTaHZapTHOE OTKIOHEeHWe OTKMMUKa,;

— CKOPPEKTUPOBaHHbLIN NO (PYHKLMMW OTKNUKA (OLIEHEHHbIN) OTKITUK;
— (pyHKUMA rpagynpoBKHY;

— aHanuTtuyeckasa yHkuus;

— 3TanoHHas rasoeasi CMech (Npoba aTanoHHOM rasoBoi CMECH);
obuasa xapakrepucTtuka (puanyeckoe CBOWCTBO);

— [JaBneHue;

— CTaHgapTHas HeonpeaeneHHoCTb;

— pacLumpeHHasn HeonpeaeneHHoCTb;

— KoadhpuLMeHT oxsara;

— OLEHKa CTeneHn COOTBETCTBUA B METOAE HAMMEHbLUMX KBAAPATOB;
— MOrPEeLIHOCTb OLEHEHHOr0 3HAYEHUS.

Nw NQ
|

< * %
|
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5 MpuHumn

Xapakrepuctuku a¢pekTMBHOCTM NpMbopa HaXoAsT, UCNONb3ySA rPaayMPOBOYHYIO Fa30BYl0 CMeCh. Ta-
KMM 06pa3omM, NpoLielypy OLIEHKM NMPUMEHSIOT B LIENSX:
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- onpejeneHus NorpewHoCcTen u HeonpeaeneHHoCTen USMeEPEeHNii KOMNOHEHTHOIO cocTaBa U PU3UKO-
XUMMUYECKUX CBOWCTB B 3aJaHHOM AMUAana3soHe Ka)oro onpeaensaemMoro KOMMoHeHTa;

- onpeaeneHus AuanasoHa Ans Kaxaoro onpeaensemoro KOMMOHEHTa, B OTHOLLEHUK KOTOPOro Heonpe-
[EeNeHHOCTb U3MEPEHUs1 KOMMNOHEHTHOro cocTaBa U PU3NKO-XUMUYECKUX CBOWCTB HE MPEBLILLIAET 3aaHHYI0
HOpMY.

B kaxgom cny4ae aheKTMBHOCTb NpuBopa BbIYUCASIOT NPWU UCNONb30OBAHUKM COYMETAHUS ONpeaerneH-
HOW rpagynMpoBOYHON ra3oBON CMECU U HEONPEdEeNneHHOCTH.

MpumeyaHue — MeToq NPUMEHAIOT Taloke ANS YCTaHOBNEHUs Hanbonee noAxoAsLiero coctasa rpagynpo-
BOYHOIA ra3aoBoi cMecH, KoTopyto ByAyT NnoBcefHEBHO UCMONb30BaThL ¢ NPUEOPOM Takum 06pasoM, YTOBLI MOrpeLLHOCTY 1
HeonpefeneHHoCcTH Bbin MUHUMU3UPOBaHbI B 38AaHHOM AUanasoHe NpUMeHeHNs.

MornHas oueHKa MNorpeLHOCTEN M HeonpeaeneHHOCTEN, ABNAILMXCA Pe3yfnsraTOM UCMOoNb30BaHUA
npubopa, MOXeT ObITb BbINOSIHEHA U3MEpeHUeM BECKOHEYHOW CEPUM AOCTATOYHO TOYHbIX 3TANOHHbIX ra30BbIX
CMeCeM, COCTaBbl KOTOPbIX NIEXAT B Npeaenax onpegensemoro paboyero gnanaszoHa. OfHaKo Ha NPaKTuKe aTo
HEBO3MOXHO OCYLLECTBUTbL. BMECTO 3TOro NpuHUMM, MCNONb3yeMbIl B HACTOSALLEM CTaHaapre, npegnonaraet
namepeHme HeBOoNbLUIOrO KONMYECTBA AOCTATOMHO TOYHbIX STANOHHbIX ra30BLIX CMECEN U ONpeaeneHue Mare-
MaTM4YeCKOro onucaHust OYHKLUM OTKINMKA ANS KaXQ0ro onpeaensieMoro KOMNOHEHTa B npeaBapuTenbHO 3a-
OaHHOM AgnanasoHe ero cogepXanusi. 3ateM ¢ NOMOLLbIO STUX «UCTUHHBIX» PYHKUUIA OTKIMKA, a TaKKe PYHK-
LWii OTKNKKA, peann3oBaHHbIX B cucteMme coopa u 06paboTku gaHHbIX npubopa u crnpaBoYHbIX (NACMOPTHbIX)
OaHHbIX rPagyMpoOBOYHbIX ra30BbIX CMECEN, NpuaaHHbIX Npubopy, MOXeT OblTb aBTOHOMHO CMOAENUpoBaHa
achbdeKkTMBHOCTb Npubopa. Nocne aToro, UCMOSb3YS YNCIIEHHBIE METOAbI ANA ONpeaeneHns KOHTPOMbHbIX No-
kasatenen ahheKTUBHOCTH, NPUCYLLMX U3MEPUTENbHON CUCTEME, MOXET OblTb ABTOHOMHO CMOAENUPOBAHO
u3MepeHme 6onbLIOro YNCHa ra3oBbIX CMeCeN.

Ob6was npoueaypa onpeaeneHns xapakTepuctuk apekTMBHOCTM Npubopa npruBeaeHa HUKE.

a) YKa3blBaloT KOMMNOHEHTbI, KOTOPblE HE0BX0ANMO OnpeaenuTb C NOMOLLLIO Npubopa, u AnanasoHbl ANA
KaX10ro KOMMOHEHTA, MO KOTOPLIM CrielyeT OLeHUTb Npubop.

b) YcraHaBnuBaloT aHanMTUYECKME 3aBUCUMOCTU ANA ONMCaHUA (PYHKUMIA OTKNMUKA, peanu3oBaHHbIX B
npubope (Mnu B cucteme cbopa n 06paboTkn AaHHbIX NpMbopa) ANA KaXKA0ro onpeageneHHOro KOMMOHeHTa.

MpuMmedaHne — 3TN PYHKUAN CHUTAKOTCA IPUHAMBbIMU DYHKUUAMW OTKIIMKA U3MEPUTENBbHON CUCTeMbl BO
BpeMs rpagyvnpoBKu/oLeHKW. B oBLyeM criyyae OHU ABNAIOTCA aHanuTUHeckumMn pyHKLUAMK, Mcnonb3yembiMn B npubope
ANs onpeferneHUs KonM4ecTsa No N3MepeHHOMY OTKIUKY, X = Gypyar(Y)-

C) YcTaHaBnMBalOT KOMMNOHEHTHbI COCTaB WM HeonpeaeneHHOCTb COCTaBa rpagyMpoBOYHON rasoBoOW
CMeCH, NpegHasHa4YeHHON Ans NoBCeAHEBHOW rpaaympoBku npubopa.

d) MoabupatoT Habop STanOHHbLIX rasoBbIX CMECEN, COCTaB KOTOPLIX OXBaTbIBAET BCE AMANasOHbl 4NN
BCEX OMNpeaensieMblX COrnacHo NepevncneHuio a) KOMMNOHEHTOB.

€) BbINONHSIOT MHOTOTOUEYHYIO rpaaymMpoBKy, COGupas usmMepeHHble AaHHble OTknuka npubopa Ha ata-
NOHHbIE ra30Bble CMecU, NoA06GPaHHbIE U NOATOTOBIIEHHbLIE B COOTBETCTBUM C nepevucneHuem d). Bee name-
peHUs NPOBOAAT B NEPUOL MEXAY NOBCEAHEBHbIMU rPayUPOBKaMMK.

f) Micnonb3ys perpeCcCUOHHbIN aHanu3, BbIMUCIAIOT PyHKLMKM rpagyupoBKU U aHanMTUYECKue yHKLMu
ONS KaXXOoro onpeaensiemMoro KOMNOHEHTa M NPOBEPSIOT COBMECTUMOCTb (DYHKLUMIA C HAOOPOM AaHHbIX rpa-
[YUPOBKM.

MpumedaHue — [aHHble yHKUMN CHUTAIOTCS UCMUHHbIMU (DYHKLMSAMW OTKINKA M3MEPUTENBHON CUCTEMBI BO
BpeMsA rpagyupoBKn/oUeHKkN y = F, . (X) N X = Garpu(W).

g) BbluMCNAKOT NOrPeLHOCTM U HEONPEAENEHHOCTH Npubopa Ans KaXaoro KOMMOHeHTa U CBOWCTBa B
3alaHHOM AuanasoHe COCTaBOB, UCMONb3Yst PYHKUMKU M cOBpaHHbIe AaHHble (aHanu3a) STanoHOB Mo nepe-
yucrneHusm d), e) u f).

h) Mo paccyuTaHHbIM B NepeyncrneHnn g) pacnpeaeneHunio norpeLtHocTen U HecMeLweHHbIM OLeHKaMm
HeonpeaeneHHOCTM ONpPeaensioT cpeaHee 3Ha4YeHWe NOrpeLlHOCTM U ee HeoNnpPeaeneHHOCTU AN KaXaon us-
MEpPAEMON BEMUYNHBI.

CpeagHue 3HavyeHusa MOrpeluHoCTel OonpeaeneHus coaepXaHus KOMMOHEHTa U PU3NKO-XUMUYECKNX
CBOWCTB U WX HEOMNPEAENeHHOCTEN, MOMyYeHHbIE B COOTBETCTBUU C nepeyuncrieHmnem h), moryt BbiTb CONOCTaB-
neHbl ¢ TpeboBaHUAMU 3DDEKTUBHOCTU aHANUTUYECKOW CUCTEMbI. ECnKu KOHTPONbHbIE 3HaYeHus adpdpek-
TUBHOCTU OKAa3bIBAKOTCSI XYXKE, YEM aHanuTuyeckue TpeboBaHus (HOPMaTUBbI) U3MEPEHUS, TOT4A MOHATHO,
YTO METOA He obecneymnBaet xenaemyto achpekTUBHOCTbL ANA BCEro ykasaHHoOro avanasona. Metog cnegyet
COOTBETCTBEHHO AopaboTaTb U NOBTOPUTL BCIO Npouedypy OueHku adpdekTusHocTU. KpoMe TOro, B Lensx
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ynyJyieHus 3(@EKTUBHOCTU aHANMUTUYECKON CUCTEMbI CReAyeT NOBTOPUTb ABTOHOMHBIE BbIYMCIIEHUA NO
orpaHu4yeHHOMy paboyemy avana3oHy. B aTom cniyyae B orpaHudeHHOM paboyem agnana3oHe npubop Moxert
nokasbiBaTb agekBaTHy0 3EKTUBHOCTD.

MmMeeTcst BO3MOXHOCTL MoagudMkaumm cucremol coopa n 06paboTkn agaHHbIX Npubopa ans yueta pasnu-
uns Mexay (PyHKUMENn UCTUHHOTO OTKITMKA U aHanuMTMYEeCKOW (PyHKUMen, peanu3oBaHHoM B npubope. B sTom
cnyyae npubop cneayet OTperynupoBarb NOCHe OLEHKN ANs yveTa 31oro pasnuuua. Ecnu dopma yHkumi
Gycrum M Grpunsr OAMHAKOBA, TO NAPAMETPbl Gy CUCTEMBI COOPa 1 06pabOTKN AaHHBIX NpnbOpa crieayeT
0GHOBUTL ONPEAENeHHbIMU G .1, B COOTBETCTBUN C NEPEUMCIIEHUEM ), HTO UCKIIOUMT CUCTEMATUYECKUE No-
rpeLLHocTH, npucylime npubopy. Tem He MeHee HeoOX0AUMO NOMHUTL, YTO NAPaMeTpbl G, CNPaBEANnuBbLI
TOMbKO ANS1 K&KAOTO KOMMOHEHTA B ONpeAeneHHOM AuanasoHe, UCNOSb3yeMOM ANl YCTAHOBIIEHUSI aHaNM-
TMyeckon cyHkumu. CnepgosarenbHO, Npubop He cnedyeT MCNoMb30BaTb BHE ONpPEAEneHHbIX AWana3oHoB,
YCTaHOBJIEHHbIX U OLIEHEHHbIX B COOTBETCTBUU C NEepevucneHusamMm a), b) u c).

6 Obwan npouenypa
6.1 AHanuTuyeckue TpedoBaHus

6.1.1 OOwWMe nornoxeHus

Monb3oBarenu HACTOALLErO CTaHAapTa ONpeaensiior, Kakue KOMNOHEHTbI NPMPOAHOro rasa, usmepse-
Mbl€ NpubOpPOM, CreayeT UCNOoNb30BaTh B OLEHKE 3(PEKTUBHOCTH. VX Ha3bIBAIOT onpedernsaemMbiMu KOMIT0-
HeHmamu. Criegyet Takke onpeaenuTb AUanasoH COAEMKAHUS KaXxaoro onpeaensemMoro KOMMNoHeHTa, ans
KOTOPOro OyaeT oueHMBaTbCs (byHKLMSI OTKIMUKA.

6.1.2 U3mepsieMble KOMMOHEHTbI

[na usmepurtenbHbiX CUCTEM YCTAHOBIEHBbI CNEAYIOLME OCHOBHbIE ONpeaensieMble B NPUPOAHOM rase
KOMMOHEHTLI: a30T, AMOKCUA, YIMEepoaa, METaH, 3TaH, Nponax, 2-metunnponad (u3obyraH), H-0ytaH, 2-MeTun-
OyTaH (M3oneHTaH) u H-neHTaH. Kpome Toro, B OTAENbHbIX CAYYanX B YKa3aHHbIN NepeyYeHb BKIIoYaloT 2,2-Au-
MEeTUNMnponaH (HeoneHTaH). [JaHHbIA KOMMOHEHT, KaKk npasuno, NPUCYTCTBYET B NPUPOAHOM rase B O4Y€Hb
HeBOMbLLOM KONMYECTBE U HEe ONpeaensieTcsl MHOTMMU U3MepUTENbHbIMU cucTteMamu. B oBbIMHOM Xpomato-
rpacou4eckoM MeToAe BbiCLUME YIIIEBOAOPOAbI YACTO ONPEAENIOTCA KaK eAuHbi NCEBAOKOMNOHEHT Cg,, B
KOTOPOM BCE YrneBoAopOAbl, coAepKallme WwecTb unu 6onee atoMoB yrnepoaa, BKMOYEeHbl B OAUH U3MEPst-
eMbllii KOMMOHEHT. TakoW KOMMOHEHT cneayeTr uamepsitb NPUGOPHLIM METOIOM B KAYECTBE UHAMBMAYANbHOIO
XxpomaTorpadu4eckoro nmka, KOTopblii 06pasyercsi npu o6paTHOi NpoAyBKe CUCTEMbI, KOFAa BCE KOMMOHEHTbI
O HOBPEMEHHO BbIXOAAT U3 aHaNMTUYECKON KOMOHKM Ha AeTekTop. B aApyrux cucremax, rae nepeknioyeHue
knanaHa o6paTHOl NpogyBKM HEBO3MOXHO, Bonee Tskernble YyrneBoA0POoAbl SNIOMPYIOT Yepe3 KONOHKW Hanpsi-
MYIO U1 KOMMNOHEHT M3MEPAETCA Kak CymMmMa MUKOB MHAUBMAYAalbHbIX KOMMNOHEHTOB. OAHAKO CUCTEMa MOXET
ObITb HACTPOEHA ANA U3MEPEHNA BCEX UHAUBUAYANbHbLIX reKcaHoB Cg M €IMHOro NCEeBAOKOMMNOHEHTa C,.
YacTo GbiBaeT, 4To CyMMa KOMMOHEHTOB Cg, 3HAYNTENbHA U ANA TOro, YTOOLI MUHUMM3MPOBATL NOrPELLHOCTH
usMepeHus, Tpebyercs Bonee petanbHbIA aHanu3 AaHHOrO KOMMOHEHTa. OTOT MPUHLUMMN MOXET ObiTb npu-
MEHEH Ans U3MepeHUst CUCTeMON NceBAOKOMNOHEHTOB Cg,, Co,, Cg,, Cq, nnu aaxe C,q,. Npu HavanbHoi
yCTaHOBKE npubopa nonb3oBaTeny HaCcTOALWEro CTaHaapTa AOSDKHbI PeLUUTb, Kakue U3 3TUX KOMMOHEHTOB
AOMKHbI BbITb BKMHOYEHbI B OLEHKY 3 EKTUBHOCTU Npubopa, OCHOBbLIBASICb HA KONUYECTBEHHOW BENUYUHE
Ka)goro u3 onpeaensieMbIX KOMMNOHEHTOB.

6.1.3 lnana3soHbl coaepxaHUss KOMNOHEHTa

Mocne onpeaeneHus Kpyra nuaMepsemMbiX KOMNOHEHTOB, KOTOPbIe OyAyT BKITIOUYEHbI B OLIEHKY, NONb30Ba-
Tenb ONPeaenseT AN KaXaoro n3 HUX, B KAKOM AUanaszoHe KONMMYECTBEHHbIX A0MEN NpeanonaraeTcs UCMosb-
3oBatb nNpubop. Takue AnanasoHbl, Kak NPaBUMO, AOMKHbI ObITh LUMPE, YeM pabounii AuanasoH, B KOTOPOM
npubop Byget UCnonb3oBaTbCs B LUTAaTHOM pexume. Ecnu gaHHble, nonyyYeHHble B pe3yrnbrate OLeHKu ad-
dektmBHOCTK, ByayT BNOCNEACTBMU UCNOMbL30BAaTLCA ANs 0OHOBMNEHWUA PYHKLUUW OTKNMKA, BBEIEHHOW B Npu-
Bop, TO BECbMa BaXHO, YTOObI Anana3oHbl cogep)KaHus KOMMOHEHTOB, UCTONb30BaHHbIX B OLEHKE, NepeKpbl-
Banu pabouunin suanasoH onpeaenerus. Ecnu ato ycnosue He Byaet cobnioaeHo, aKkCTpanonsaums 3a npeaensl
onpeaerneHHon PyHKUMUN OTKIIMKA MOXKET MPUBECTU K CYLLECTBEHHbLIM NOrPELLHOCTAM U3MEPEHUS.

6.2 Tunbl PYHKUUIA OTKNMKA

6.2.1 OnucaHusi npUHUMaeMbIx PyHKLMIA
Cucrema cbopa n 06paboTku AaHHbIX Npubopa BKMYaET 3aBUCUMOCTb MEXAY OTKIMUKOM U COAepa-
HWEeM KOMMOHEHTa B ra3e. 3Ta 3aBUCUMOCTb — NPUHATaA aHanuTudeckasa yHkums npubopa x = an"HgT(y).
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AnAa 60nblMHCTBA NPMOOPOB MUCMONb3YIOT NPOCTYIO MONMMHOMMUHATNBHYIO (hYHKLMIO NEPBOrO Nnopsigka B BUAE
X = by y, tae by yacTo oTHOCMTCA K KO3hMLUMEHTY oTknmka (RF) Ans sToro komnowexta. B atom cnyyae
MCNoNb3yeTca ofHa rpaayupoBOYHAn ra3soBasi CMECb U NMPUHUMAETCH (DYHKLMSA OTKMMKA MEpPBOro nopsiaka,
npoxoAsLuas yepes Hayano koopauHar. Kpome aroro B npubope eCTb BO3MOXHOCTb UCMONb30BaTh (OYHKLMIO,
OnNKUCbIBAEMYIO NMOSIMHOMOM BbICLLETO NOPAAKA UMK Aaxe 9KCMOHEHUMAanbHOW U CTENEeHHOW 3aBUCUMOCTBIO.

B oraenbHbIX criyyasix, 0COGEHHO ANA NPUMECHBIX KOMIMOHEHTOB, OTKIIMK MOXET ObiTb BbIMUCIEH OT-
HOCUTENbHO APYroro (CPaBHUTENBHOIO) KOMMNOHEHTA. Y Takoro KOMMNOHEHTA PYHKLMA OTKIIMKA AOIMKHA ObITb
noao6Ha (pyHKLUUM OTKINUKA CPABHUTENBHOTO KOMMNOHEHTA.

MpUHATYIO ANA KAX/I0rO KOMMNOHEHTA aHANUTUUECKYIO DYHKLIMIO X = Gpyp yyr(Y) HEOGX0AMMO 3aNMCaTD U
MCnonbL30BaTh A1 NOCNEAYIOLWEro BblMUcneHns pabovmx napameTpos npubopa B COOTBETCTBUM C 6.6.

Tunbl PyHKLMIA, paccmaTpuBaemble ana uenen o6paboTkn gaHHbIX, NONMYYEHHbIX B paMKax OLEHKU adh-
heKTMBHOCTH, CneyeT CONoCTaBUTb C TEMU (PYHKLIMAMK, KOTOPbIE UCTIONB3YIOTCA CUCTEMON COOpa AaHHbIX
npubopa.

MpumeyaHue — WHorpa B cucteme cbopa n 06paboTku AaHHbIX NpuGopa peanuaytotcs TUMNbLI OYHKLMIA, OTANY-
Hbl€ OT MONIMHOMOB, HanpuMep, 3KCroHeHUUanbHble. Ecnn B npubope peannu3ytor TUNbl aHaNMTUYECKUX 3aBUCUMOCTEMN,
OTAIM4HBIE OT MONIMHOMOB, TO UX YMECTHO WCTONb30BaTh NPW ONpeAeneHnn aHanuTuyeckux dyHkuuiA. OfHako B HacTos-
LieM CcTaHAapTe paccMaTpUBaIOTCS TOFNIBKO NONMHOMUHANBHBIE (OYHKUMM TPETLENO NOPsifKa.

6.2.2 BbiGOp TMNOB (PYyHKLMIA

Tun ucnonb3yemMoi Ha npakTuke yHKUMN BbIOMPaAETCA B COOTBETCTBUM C XapaKTepUCTUKaMKU OTKNMKa
M3MepUTENbHON CUCTEMbI U peanusyeTcst B cucteMme cbopa u o6pabotku gaHHbIx npubopa.

MonuHoMUHanbHbIE (DYHKLMM, OMUCHIBAIOLWLNE UCTUHHYIO 3aBUCUMOCTb OTKNUK/KONMYECTBEHHAs AO0NS,
MOryT ObITb MOMyY€EHbI 4518 Mobon obnactu gaHHbix. MatemaTuyeckoe onucaHue otTknuka npubopa kak pyHk-
LMKN KONUYECTBEHHOW AO0NW Ha3bIBaIOT gyHKUuel epaldyuposku, TOrAa Kak ONnucaHne KOnNu4eCTBeHHON Aonu
Kak OyHKLMKN OTKIIMKA HA3bIBAIOT aHanumuyeckol ¢pyHkyuedl.

CnegosarenbHO, UCTUHHYIO (DYHKLIMIO rpagyupoBKY F,MmIH (x,) onpenensaloT AnNA KaXaoro KOMNOHEHTa
no cpopmyrne:

_ - 2 3
Yi = Fipern () = ag + 0 X; + 00X + 03X, (M

rae o, — KO3(AMULNEHTBI MONMHOMA, ONUCHLIBAIOLLETO (PYHKLMIO rPayMpoBKu.
AHanNOrM4YHO UCTUHHbIE aHanUTUYecKne PyHKUMK G; ., (V) HaxoaaT no copmyne:

X = Gi,VICTI/IH (yi) = bO + b1y/ + bZ-Vi2 + b3yi3’ @

rae b, — k03HULIMEHTbI NONIMHOMA, OMUCHIBAIOLLETO aHANUTUYECKYHO (DYHKLIMIO.

B o6oux cnyvasx:

¥; — 3HayeHue oTKnmka npnbopa Ha KOMMOHEHT J;

X; — KONMYECTBEHHAA 0N KOMMOHEHTA /.

MpuBeaeHHbIe Bbille hyHKLMKM OTKNMKA AAIOTCA B BUAE NONMHOMA TPETbEro nopsaka. Jjonyckaerca tak-
e UCMOoNnb3oBaHWe Oonee NpocTbiX BUAOB NOMUMHOMMUANbHBIX OYHKLMI BTOPOrO Unu nepeoro nopsaka. Mpu
BbiGope hopMbl DYHKLMM OTKIMKA CneayeT pyKOBOACTBOBATLCA CMNEAYIOWMUMU COOBpaXKEHUAMM:

a) BO u3bexaHne HeoOOCHOBaAHHOIrO yBENMMUYEHUA nopsigka OYHKUMKM OTKNMKa crneayer UCnonb3oBaTb
camylo nNpocTyto hopmy hYHKLIMK, JAIOLLYIO aAeKBaTHOE ONUCAaHUE UMEIOLLUXCS 1aHHbIX;

b) uncno rpaayupoBOYHBLIX TOWEK M, CEeAOBaTENbLHO, KONUYECTBO TpebyeMbix 3TanoOHHbLIX 06pa3LoB,
YAOBMETBOPUTENBHO ONUCbLIBAEMbIX MOSIMHOMOM, YBENMYMBAETCS NO Mepe BO3pacTaHus nopsaka YHKLUM
(cm. 6.4.2);

C) ecnu CyLlecTByeT OCHOBaHWe npegnonararb, YTO NOAOWAET NONMHOM Gonee HWU3KOro nopsaka, To
cneayet BbIOupaTtb €ro u MCMnonb30BaTb MEHbLLEE YACIO STaNOHHbIX ra3os (CM. 6.4.2).

6.3 XapakrepucTuKM rpagyMpoBOYHbIX ra30BbIX CMecein

6.3.1 Obwme nonoxeHUA

B npoueaype oueHKM KOHTPOSbHBLIX TOYEK Npu onpeaeneHnn apekTUBHOCTU NPUGopa NPUMEHSAIOT [0-
CTYMHYIO AENCTBYIOLLYIO rpaayupoBOYHYIO ra3oBylo cmech. OHa Asnserca paboden rpagyupoBOYHON ra3oBOM
CMEChbI0, KOTOpasi UCMONb3YETCA ANS PYTUHHbIX, KAK NPaBUIO, eXXeAHEBHBIX rpagyupoBoK.

MpumedaHue — CocTaB rpafyMpoBO4HON ra3oBO CMECH MOXET OKa3sblBaTb CyLLECTBEHHOE BNUSHUE Ha pac-
npegerexne cUCTEMaTUYECKOM NOrpeLlHoCcTH npubopa. AHanorM4HO HEONPEAENEHHOCTHU KONMHECTBEHHOM 0NN KaXA0ro
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KOMMOHEHTa B rpagyupoBOYHON ra3oBoi CMECH MOTYT BHECTU CYLLECTBEHHbLIW BKNaj B HEONPEAENeHHOCTL pesynbrata
U3MepeHUs. Takum 06p830M, cnepyer TwaTtenbHoO I'IOJJ,6I/IpaTb COCTaB rpajynupoBOYHON ra3oBoil cMecH K HeonpeaeneH-
HOCTb €€ COCTaBa.

6.3.2 CocTaB U HeonpeaeneHHOCTb

B nacnopte rpagyvpoBOYHONM ra30BON CMECK ANA KaXA0ro KOMMOHEHTa yKa3blBaloT CBEAEHUS O Konuye-
CTBEHHOI Aone X; rpag ¥ CTaHAapTHO HeonpeaeneHHoCTu u(x,,rpan).

Ecnu HeonpeageneHHOCTb, MPUBEAEHHAA B Nacnopre, He ABMAETCHA CTAHAAPTHOW HeonpeaeneHHOCTbIO
(k = 1), TO cTaHAapPTHbIE HEONMpPEeaEeNeHHOCTN CneayeT Nofny4YuTb, UCNONb3ys YCTAHOBAEHHbIW U3rOTOBUTENEM
KOahpMLMEHT OXBaTa:

u(

Xi, rpan) = Ua X;

TTecT ( ,rpa.q)/ k. (©)

6.4 Pab6ouune atanousl (P3J)

6.4.1 Onpepenexue

PaGoune aTanoHbl, uCNonb3yembie Ans onpeaeneHnsa PyHKUMIA OTKIUKA, ABMAIOTCA ra30BbIMU CMECS-
MW, HEONpPeaeneHHOCTb KOMMOHEHTHOrO COCTaBa KOTOPbIX TOYHO OLeHeHa. Pabovne 3TanoHbl MOryT ObITh
KaKk MHOTOKOMMOHEHTHbIMU, Tak U GUHApPHBIMK cmecsiMu. Bo BCex criyyasix B Ka4€CTBE MaTpUYHOIO rasa He-
06X0AMMO NMPUMEHSATL METaH, YTOObI CBOMCTBA paboyvero 3TanoHa ObinyM MakCUManbHO NPUBNKEHbI K CBOK-
cTBaM NPUPOAHOro rasa. buHapHele cMecn B obWwem cnydyae MoryT GbiTb NPUrOTOBNEHLI C Bonee HU3KUMU
3Ha4YEHMAMW HEONpenEeNeHHOCTEN, YeM MHOFTOKOMNOHEHTHbIE cMecu. BMmecTe ¢ TeM cneayer NnpuMrotoBUTb
MHOXECTBO APYrMX CMECEeN U UCMbITaTb OAUH Habop cmecei ANA KaXAaoro KOMMNOHEHTA 3@ UCKIIOYEHUEM
MeTaHa. B obwem cnyvyae Heob6xoaumo UCnonb3oBaTb MHOFOKOMNOHEHTHbIE CMECU, MOCKOSbKY OHU MO3BO-
NA0T OCYLLECTBMTb GOMbLLE NOBTOPHLIX U3MEPEHUI AN KaXaoW KOMOUHAUWUW KOMNOHEHT/KONMYeCTBEHHas
aonsi.

PaGouwuii aTanoH cneayet BbIGpaTh Takum 06pa3oM, 4ToObl OH COOTBETCTBOBAN AHANUTUYECKOMY NMpU-
MEHEeHWIO cornacHo 6.1. OaHaKko HEBO3MOXHO Ha NPaKTUKE NPUrOTOBUTL U OTFpaayupoBaTb pabouune arano-
Hbl, coAepKaLyue BCe KOMMOHEHTbI NPUPOAHONO rasa, yYuTbiBas CAOXHOCTb NPUCYTCTBYIOLLMX B ra3e BbICLUMX
yrnMeBoOAOPOAOB M TPYAHOCTb NPUTOTOBEHUA BbICOKOKAYE€CTBEHHBIX CMECeN, CoaepXalmx KOHAEHCUPYIOLLU-
€Ccsl KOMMOHEHTLI. B GONbLUMHCTBE CnyyaeB B 3TANOHHbLIE ra30Bbie CMECU OOLIYHO BKMIOYAIOT Cneaylowme
OCHOBHbIE€ KOMMOHEHTbI NMPUPOAHOrO rasa: a3oT, AMOKCUA, Yrnepoaa, MeTaH, STaH, NponaH, 2-MeTunnponaH
(n306yTtaH) u H-6yTaH. Kpome HMX 4acTo BKMOYAIOT 2-MeTUNByTaH (M30NeHTaH), H-NMEeHTaH U H-FeKCaH B Kave-
ctee Cq, KOMMNOHEHTA. ECnu B aHanMTu4eckux TpeboBaHusAX onpeaeneH 2,2-AMMeTunnponaH (HEoNeHTaw),
€ro TaKke crnegyert BKIIOYMUTL B COCTaB pabouero aranoHa. Cnefyert Bkniovarb NOOOW NpUCyTCTBYIOWUI B
rase KOMMOHEHT, KonNn4yecTBeHHas Aonsa kotoporo npesbiwaeT 0,01 %.

MpumevyaHune — Pabounii aTanoH, ucnone3yemblil B JaHHOW NpoLeAype OLEHKM, Takke MOXET NPUMEHSATLCS
LnA onpeaeneHna aHanuTudeckon pyHKLMKn npubopa npu NepBoHaYanbHO YCTaHOBKE UNKW B APYrux cny4asx, koraa npu
NepBUYHON rpagyupoBke TpebyeTca onpefenuTb, NPUHATa NU aHanuTudeckasa GyHKUMSA cuctemoit cbopa u o6paboTtkn
ZaHHbIX npubopa.

6.4.2 CocTaB M HeonpeaeneHHOCTH

Ons KaXxgoro KOHKPETHOTO KOMMOHEHTA, BKIMIOYEHHOTO B pabounii aTanoH, KOnuM4ecTBo YpOBHENW U rpa-
OYUPOBOYHbIX TOUEK, ANSA KOTOPLIX CNeayeT BbIMOMHUTL OLEHKY, 3aBUCUT OT BUAa (pyHKUUMU, BbIOpaHHOW aAns
OLeHKM (cM. 6.2.2).

MuHUManbHOe peKOMEHAOBAHHOE KONUYECTBO rPagyupoBOUYHbIX TOYEK Ana obecneveHnsi OCTaTOMHON
cTeneHn ceoboabl ANs HECMELLEHHOW OLEHKM (PYHKUMM OTKNUKA Byaer cnegylowmm:

TpU — ANS NONMHOMA NepBOro NOpsaakKa;

NATb — AFA NONKMHOMA BTOPOro NOPSAKa;

CeMb — AR NOMMHOMA TPETLETO NOPSAKA.

Paboumne sTanoHbl cnesyet BblOupaTb Takum 06pasom, YToObl MX KONMYECTBEHHbIE JONK pacnpeaens-
nMcb NpMbNM3NTENBHO PaBHOMEPHO NO BCEMY ONpeaensieMomy OLEeHOYHOMY AuanasoHny (cm. 6.1.3), nepe-
KpbiBas €ro CHU3Yy U CBEpPXY.

Mn puMedyaHune — B 3aBucuMocTu oT npegnonaraemoro NPUMEHEHNA HUXKHAA rpaHula guanasoHa MOXeT 6bITb
Onuska K npegeny 06Hapy)KeHI/Iﬂ, B 3TOM Crlydae B CMeCb HEBO3MOXHO BKIHOMUTE KOMMOHEHT C KONMYECTBEHHON fonei
HUXe HUXHER rpaHnuUbl onpejendemMoro gunanasoHa.

Mpu cocTaBneHun Habopa paGounx STANOHOB NOMbL30BATENIO CrIeaYET OCTEPEraThCs BKMIOYaTh B OAHY U
TY >Xe CMECb BCE BbICLUME YITIEBOAOPOAbI C BLICOKOK KOHLIEHTpauueil. B aTom crniyqae aasneHue cmecu Gyaet

7
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OrpaHW4eHO 13-3a BO3MOXHOW PETPOrpaaHOi KOHAEHCALWM YINeBOAOPOAOB BCNEACTBUE BbICOKOTO 3HAYEHUA
TemnepaTypbl TOMKW POChbl. Bbiclume yrneBoaopoAbl C BbICOKOW KOHLIEHTpauuen No BO3MOXHOCTU cneayeT
pacnpenensrb no BCeEMy Habopy pabovmx 3TanoHOB.

Mocne Toro kak paboyne aTanoHbl pazpaboTaHbl M NPUIOTOBMEHbI, CEAYET ONPEeAEnUTb X COCTaB U HEO-
npeaeneHHoCTb No MeToay CpaBHEHUS B COOTBETCTBUM C MICO 6143. B kauecTBe MCTOYHMKA NPOCNEXUBAaEeMOCTH
NS JaHHOTO Luara cpaBHEHWS He0OX0AMMO MCMONb30BaThL aTTECTOBAHHLIE STArNOHHbIE rasoBble cMecu (AC) co-
OTBETCTBYIOLLEr0 METPONONM4ECKOro kayectsa. B crnyyae npuMeHeHus kak GMHapHbIX, Tak 1 MHOTOKOMMOHEHTHbIX
CMecei Kapkablil pabo4nii aTanoH AomkeH o6nagaTe CyMMapHLIMU HeonpeaeneHHOCTSIMU, KOTopble 6yayT MeHb-
LLE MO CPABHEHMIO C OKUAAEMbIMU HEOMPEAENEHHOCTAMU U3MEPEHUS MPU OLIEHKE aHANUTUYECKON CUCTEMBI.

M pumMedaHne — [ns renus, NeHTaHOB U BbICLLMX yrmeBoA40poA0B, MonApHaa AonA KOTOPbIX 06bI4HO HU3Ka,
HenMHeNHOCTb OTKNWKa BpAa nu 6y,qu UMeTb CyLeCTBEHHOe 3Ha4YeHne. Ecnu oHu He coepxarca B STaNOHHbIX ra3oBbIX
cMecax, npegnonoXxeHne 3aBUCUMOCTU OTKNMUKa OT KONUYECTBEHHON 40NN nepBoro nopsaka Moxert ObITh npoBepeHo ¢
MOMOLLbIO MPUPOAHBIX ra30B aTTeCTOBAaHHONO COCTaBa, coAepXallMxX KOMMNOHEHTLI, NepeKpbiBatolue anana3oH Konu4e-
CTBEHHbIX Jgonei ans COOTBETCTBYHOLLEro NpuMeHeHUs.

6.5 OkcnepuMeHTanbHbIN NNaH

6.5.1 O0wWMe nonoxeHus

UToObl NONYYNTb NPUEMNEMYIO OLIEHKY ChYHKLIMM OTKIIMKA KOMNOHEHTA, KaXablii pabouuin 3TanoH cnegyer
M3MepuTb NPUBOPOM HECKOMbKO pas. HacToATENbHO PEKOMEHAYETCH KaXaylo ra3oByl0 CMECb aHanmsnpoBaTb
JecAtukparHo. OgHaKo Korga Takoe YMCro NOBTOPHbIX U3MEPEHMI HEOCYLLIeCTBUMO (HanpumMep, TpebyeMblii ne-
pVOA UCTbITAHUI NPEBbLILIAET 00bIYHYIO NPOAOSKUTENBHOCTE rPaayMPOBKY), CeayeT UCMOoNb30BaTb MEHbLUEe
YKUCIO NOBTOPHBIX U3MEPEHUIA, HO HE MeHbLLE LwecTu. Mpu cMeHe paboyero stanoHa cneayet NofHOCTbIO MPo-
OYTb PErynupyroLme yCcTporncTsa, BEHTUMM U COEANHUTENbHBLIE TPYOKKU, MHAYEe NEPBOE MMM HECKOSIbKO MepBbIX
MOBTOPHbLIX U3MEPEHWUIA HOBOTO paboyero aTanoHa MoryT GbITb HE NONHOCTbLIO NPEACTABUTENbHLIMU MO COCTaBy
rasa, cogepxallemycs B 4aHHOM 6annoHe. MamepeHne MoxeT BbITb MCKaXXeHO M3-3a HANU4Msi OCTaTKOB Npefbl-
JyLLe ra3oBon CMecu uUnu nonagaHusa B CUCTEMY BO3yXa BO BPEMS NEPEKIIOYEHUSA.

Bes npoueaypa rpagyuMpoBKu, Kak Npasuiio, 3aHMMaeT HECKONbKO 4acoB B 3aBUCMMOCTM OT AJIUTENb-
HOCTU aHanMTUYecKoro uukna npubopa. 3a aToT nepuos xapakTepHoe u3meHeHue aTMocdepHOro AaBneHus
MOXET cocTaBuTb A0 0,5 % OTH., a B 9KCTPEManbHbIX cry4asx — A0 2 % OTH. Ma30Bble NPoObl 0GLIMHO BBO-
OATCA B npubopbl NOCPEACTBOM NPOAYBKM YCTPOWCTBA BBOAA B OKPYXAIOLLYIO atmocdepy. CneaosaTtensHo,
KorniebaHusi aTMoCHEPHOIO AaBNEHUS Bbi3bIBAIOT UBMEHEHNS B pearnbHOM 06beme npobbl, YTO Bbi3bIBAET yBE-
NMYeHue Unu yMeHbLUeHUe OTKIMKa npubopa Ha OAHY U Ty ke ra3oBylo cMecb. CriegoBaTenbHo, 3aech Gyaet
npucyLuee npubopy BpEMEHHOE CMeLLeHne abConNOTHOIO OTKMMKA, 3aBUCSALLEE OT M3MEHEHU aTMOCEePHOTro
AaBneHus 3a AaHHblii nepuos. CyLlecTBYIOT Apyrne )akTopbl, KOTOPbIE BIMSAIOT HA peanbHbili 06bem Npoodbl
MW YyBCTBUTENBLHOCTL AETEKTOPA, HO M3MEHEHUE aTMOCKEPHOTO AABIIEHUs ABMAETCA Hanbonee 3Ha4YNMbIM.

CyulecTByeT BbIOOp npoueayp U3MepeHust KaXaon sTanoHHOM ra3oBOW CMECH, KOTOPbI 3aBUCUT OT Ha-
nuyus BpemeHn n obecneyeHHocTn obopyaoBaHuem. Mimetotcsa aBa obLwmMx Noaxoaa K peanusauuu npoueay-
pbl rPagyMpoBKU, KOTOPBLIE MMEIOT CNEAYIOLLUME HAUMEHOBAHUSA:

a) rpynnosas rpagyupoBka;

b) rpagyupoBka ¢ kOoMNeHcauuein CMeLeHus.

MepBbI NOAX0A, B KOTOPOM MOBTOPHLIE UBMEPEHUSA COCTaBa KaXX0W CMECH BbINOMHAIOTCA NOCNEeA0Ba-
TenbHO, Hanbonee NPakTUYeH, HO UMEET HEAO0CTATOK HEKOMMEHCMPOBAHHOTO CMELLIEHUS, NPUCYLLIETO CUCTEME
BO BpeMs rpagynpoBku. Bropol, B KOTOPOM MOBTOPHbIE U3MEPEHUS KAXKA0W CMECU BbINOJHAIOTCH OTAENbHO
W He3aBMCcKMMO, OyaeT KOMNEHCUPOBATL NpUcyLlee npubopy CMELLEHUE BO BPEMS rpagyMpoOBKU, HO noTpedyer
3Ha4MTenbHO BoMbLUero BpeMeHu u npuroaeH Gonblue Ans peanu3auuu B aBTOMaTU3MpPOBaAHHON CUCTEME.

Kakas Obl 9kCnepumeHTansHas npoueaypa He Mcnonb3oBanach, BECb rpagyMpOBOYHBIA 9KCMEPUMEHT
cnegyeT NpoBOAUTbL MEXAY PYTUHHBLIMU rpagynpoBKamMMm.

6.5.2 N'pynnoBas rpagyvpoBka

PaGoune aTanoHHbIe ra3oBbie CMecu B Npubop BBOAAT nocrnegoBarenbHo. Mpy 3aBepLueHnm Bcex no-
BTOPHbIX U3MEPEHUI NMEPBOW ra3oBON CMECU BBOAAT BTOPYIO M Tak aanee. MocnegosarensHOCTL BBOAA Npob
cneayrowas:

M1,1' M, 2 M, 30 e M1’,7 (n — 4Kcno NOBTOPHbLIX NOCIIEAOBATENBHBIX U3MEPEHUI ra3oBoW cMecn M,),
3aTeM

My 1, My o, My 3, ..., My, (N — 41CINO NOBTOPHBIX MOCHEA0BATENbHBIX M3MEPEeHUIt ra3oBoi cMecn M),
3aTteM

Mp’1, Mp,2’ Mp,3, Mp,n (N — 4nCcNo NOBTOPHbLIX NOCNEA0BATENbHbLIX U3BMEPEHMI ra30BOM CMECH Mp).
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JaHHasa npoueaypa AenseTca Hambonee NPocTbiM U NPUMEHUMBIM HA NPaKTUKE METOAOM ANSA PYYHON
peanusauuu rpynnoBon rpagyupoBKu, NOCKONbKY OHA TpeOyeT NUWb CMEeHbl KONUYecTea p rasoB Ha ume-
putenbHOM npubope. OaHaKo U3MeHeHne aTMocepHOro AaBneHna BO BpeEMA UCNbITaHWA OyaeT okasbiBaTb
OonbLUEee BAMAHME HA PACXOXAEHWE MEXAY 3TaNOHHbLIMMU ra30BbIMM CMECAMU, YEM Ha pacxoXaeHue BHYTpU
MOBTOPHbIX M3MEPEHUI ANA KAaKOW-NMBO OAHON 3TANOHHON ra30BOW CMECH.

3HauuTENBHOE COoAEMKAaHME OCTaTOYHbIX BELUECTB MPUBOAMUT K CYLLECTBEHHOMY CMELLEHMIO curHana
npubopa Mexay M3MEPEHUAMU Pa3nUYHbIX ra3oBbIX CMECel W, cneaoBaTenbHO, NAOXUM napameTpaM cre-
NEeHU COOTBETCTBUA MPU UCNOMb30BaHUM 0600LLEHHON Npoueaypbl perpeccum nNo MeToay HauMeHbLUMX KBa-
ApartoB. Ong MMHUMU3NPOBAHUS 3HAYEHUI MapaMmeTpa CTeneHu COOTBETCTBUA CReayeT OTKOPPEeKTMpOBaTb
cMelLeHne npubopa nyTemM KOppekuMn peanbHoro obbema npobbl KaXKAoW 3TanoOHHOW CMEeCU BO BpeMSA ee
BBOJA B COOTBETCTBUM C 6.5.4.

6.5.3 NpagynpoBKa C KOMNEHCAaLUUen CMeWEeHnA

[aHHasa npoueaypa pasgensier NOBTOPHbIE U3MEPEHUS KaXKAOW 3TanoOHHOW ras’oBOM CMecH, TeM CambiM
OrpaHN4nBaET BIUSHNE U3MEHEHMIT 06bema Npobbl M KOMMEHCUPYET CMeLLeHne Nnpubopa 3a nepuog rpaaympoBku.

MocnepgoBaTenbHOCTL BBOAA NPO6 crieayloLyas:

My, My, Myy, ..., A/\ZP'1 (1-e NOBTOPHbLIE UIMEPEHNA ANA Ka>o<q01:4 p-v:i raaosou? cmech), satem

M 5, My 5, M3 5, ..., My, 5 (2-€ NOBTOPHbIE 3MEPEHUs ANA KAXKAO0H P-1 ra30BOi CMecH), 3aTem

My, My p, My, ..., MZ’,, (n-e NOBTOPHbLIE U3MEPEHNA ANA KAXAOW P-I ra3oBO CMECH).

3a nepBbIM MOBTOPEHNEM U3MEPEHUA COCTaBa STANOHHOW ra3oBon cMecu 1 cneayeT nepsoe NOBTOpe-
HWe n3MepeHus cocTaBa ITanoHHOW rasoBon 2 u Tak Aanee. Nocne 3aBepLieHUn NepBoro UuKna NOBTOPHLIX
M3MEPEHUI BCEX P ITaNOHHBIX ra30BblIX CMECEW Crneayet BTOPOW LMKN NOBTOPHbLIX U3MEPEHUN COCTaBa, Ha-
YKMHas C TanoHHON ras3oBoi cMecu 1. 3Ta npoueaypa NPOAOHKAETCA NO BCEMY YUCAY HEOOXOAUMbBIX LIMKNOB
NOBTOPHBLIX U3MEPEHUIA.

Tako¥ noaxod rapaHTUpyert, YTo konebaHus, Npoucxoasmue U3-3a BHELUHMX BO3AEWCTBMI, pacnpe-
AengTca N0 BCeM MOBTOPHbIM U3MEPEHUAM KaXKgoro aTanoHHOro rasa. MpubopHoe cmelwleHue adpchek-
TUBHOCTM KOMMEHCMPYETCH 9KCNepUMEHTansHon npoueaypoin. Takum cnocobom konebaHua BHYTPU OQHON
STanoOHHOW rasoBOW CMECU MOTYT ObiTb BbILLE, HO KONeGaHMA Mexay pasnUUHbIMU 3TANOHHLIMU ra30BbLIMU
cMmecamu byayT Gonee nocnegosatenbHbiMU. Takon noaxoa o6bIMHO Nnpuemnem Ana noabopa napaMeTpos
CTENEHU COOTBETCTBUA NMpPU UCMONbL30BaHWKU 0600LLEHHON NpoLUeaypbl PErpeccun B METoAe HauMEHbLUMX
KBagparos.

OCHOBHOE Hey[o0bCTBO OMUCLIBAEMOTO METOAA — 4acTas 3aMeHa 3TanoOHHbIX rasoBbiX cMecel. Kpome
TOro, Nocrne Kaxgon 3amMeHbl ra3oBbiX CMecen Ansi obecneyeHms 4OCTaTo4MHOW OYMCTKU MeXay pPasfMyHbIMU
ra3oBbIMK 3TANOHAMU Nepea 3anuchbio 4aHHbIX U3MEPEHUI CrneayeT NPOBECTU NO KpanHen Mepe 04HO, a BO3-
MOXHO, iBa U3MEPEHUSA. DTO 03HAYAET, YTO 9Ta npoueaypa bonee NpoAoMKUTENbHA, YEM NepBas, U, BO3MOX-
HO, noTpebyeT ANs BBOAA 3TarlOHHbIX ra30BbIX CMECei aBTOMaTUYECKOTO NEPEKIOHEHNA NOTOKOB U NPOAYBKU
CUCTEMBI.

6.5.4 KoppekTupoBka cMelleHUs

CmeLlleHne oTknuka npubopa BCrneacTBUE U3MEHEHUS aTMOCHEPHOro AasneHus (Mo NpuyMHaMm, onu-
CaHHbIM BbILLIE) MOXET ObITb UCMPABIEHO B XOAE BbINONHEHUS OAHOM U3 ABYX 3KCNEPUMEHTaNbHbIX NPOLEAYp,
ONUCaHHbIX BbILe B COOTBETCTBUU € 6.5.2 unu 6.5.3. B Hauane kaxgoro NOBTOPHOrO U3MEpPEHUS KaXxaon u3
pabounx 3TanoHHbIX rasoBbIX CMeCel U3MEPSIIOT U 3anUCLIBAIOT aTMOC(EPHOE AaBneHue, YTo NO3BONSIET
NPUBECTU K ONOPHOMY 3Ha4eHuio konebaHusa o0bemoB Npob M3-3a U3MEHEHUA aasBneHusa. TakuMm o06pasom,
AaHHble 6yayT Gonee cornacoBaHHbLIMW Kak BHYTPU OAHOW 3TArlOHHOM ra3’oBoW CMECHU, Tak U Mexay pasnu4-
HbIMW 3TANIOHHbLIMW ra3oBbIMWM CMECAMMU. XOTSA AAHHbIM NOAXOA MOXET MCNOMb30BaTLCA AN rPagyMpoBKu C
KOMMNEeHcaumei CMeLLeHns B COOTBETCTBUK ¢ 6.5.3, 3auacTylo bonee Lenecoobpa3Ho ucnpasrieHne OTKITUKOB
npubopa, NONy4YeHHbIX NMPU BbINOMHEHUU FPYMNNOBOW rPagyUpPOBKM, MOCKONbKY PE3ynbTaT Takoro SKCnepumMeH-
TanbHOro nogxoga Gornee YyBCTBUTENEH K OTKIMOHEHUsIM Npubopa.

MpumedvyaHue — Bcnyyae HamMuua JOCTAaTOMHOMO BPEMEHW U aBTOMATU3UPOBaHHON U3MEPUTENBHON CUCTEMBI
coyeTaHue aKcrepuMeHTa No KOMMNEHcaLmMn CMeLLEHUs C NonpaBKoW CMeLLeHUs Ha aTMocdepHOe AaBrieHUe NpuBeaeT K
HanBonee TOMHOMY W B3aUMOCOracoBaHHOMY HaGopy rpayupOBOYHBIX AaHHBIX.

6.5.5 ConocrtaBneHue rpagympoBOYHbIX AAHHbIX

Kakoi Obl METoa rpagyupoBKM HU MPUMEHSANCSH, CONOCTaBneHne HeobpaboTaHHbLIX rPagyMpPOBOYHbIX
AaHHbIX AOMKHO BObITb MAEHTUYHO. [N KaXaoro u3 g KOMMOHEHTOB (i = [1,..., g]) kaXKaoW KONU4YECTBEHHO
aonm p (j=[1,..., p]) cobupatot n (npeanoutuTensHo 10) NOBTOPHbLIX u3meperun (k = [1..., n]). Conocraensior

KaXkablil OTKNKMK npubopa y',-jk C COOTBETCTBYIOLLEN KONMMYECTBEHHON A0NEN KOMNOHEHTa Xjk-
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Ecnu koppekunsa gaBneHusi (KOppekumsa CMELLEHUS)) HE UCTIONb3YETCS, YCTAHABNMBAIOT Yjjk PaBHbIM y’,-jk.
Kpome TOro, B Ha4ane kaxgoro uukna npubopa perucTpupytot artmocdepHoe aaeneHue P,-jk, kMa, n BHOCAT
rpaBKy B faHHbIe OTKNMKa npubopa Ha aTMOCEPHOE AaBNEHME B COOTBETCTBUM C (DOPMYITON:

P !
Yijk = —PC T Vi 4)
Tk

rae P, — cTtaHpapTHoe aasnenve, pasHoe 101,325 kMa.
MpynnupytoT rpagyMpoBOYHbLIE AaHHbIE MO KOMMOHEHTY U YPOBHIO, Yiir: Yir Yijne MpoBepsIoT Kaxayto
rpynny Ha BblBpoCbl UK NpomMaxu, ucnonb3ys Tect Mpab6ca unu Apyroi NOAXoAsLLMIA TECT Ha BbIGPOCHI.

MpumevyaHne — B nwbom Habope rpagynpoBOYHBIX AaHHEIX CredyeT HalTU OTAeNbHble pe3ynerarhl, KOTo-
pble He COBMECTUMbI C JPYrMMU AaHHBEIMW U3 3TOro Habopa. VX pacueHunBatoT Kak BeIGpOCE! UMK MpoMaxy U UCKIToYaroT
13 Habopa AaHHbIX COrMacHo peKoMeHAaLMAM MCnonb3yeMoro TecTa Ha Beibpockl. MpoBepka AaHHBIX SABASETCA NepBoi
cTapuneil ngeHTdMKaLum Tako npobrnemsl, kak paclumdpoBka norpelHocTh. [opagok, B KOTOPOM BbIMOSHAKOTCA Mpo-
BEPKU, TakKe BaxKeH, NOCKOMBKY MOTYT BO3HUKHYTL NTOXHLIE pe3ynsTaThl B Cry4asx, Korga cuctema nepep perucrpaupei
pesynsraToB HOBOW UCCNEAYyeMOii ra3oBoi cMecK He NpoAyTa OT NpeablgyLueil rasoBoit cMecu. Bonee noapobHyto nHop-
MaLMIo O CTaTUCTUYECKUX TecTax Ha BbIBpockl MoXHO HalnTu B UCO 5725-1 [7], MCO 5725-2 [8] 1 UCO 5479 [9].

Mocne oTOpakoBKK BCEX BbIGPOCOB BLIMUCASIOT CpeaHEee 3HaYEHNEe OTKMMKA, CTAHAAPTHBIE OTKIOHEHNS
§jj U OTKOPPEKTUPOBAHHOE YNCIO n3MepeHun N;; ANA q KOMMOHEHTOB (i =1[1,..., q]) no kaxxgon us p Konu4ye-
cTBeHHbIx gonen (j =[1..., p]). NpUMEHUTENbHO K KOHKPETHOMY METOAY rpaayupOBKM OLIEHUBAIOT CTaHAAaPTHYIO
HeonpeaeneHHoCTb CPEAHEro 3HAYEHUA OTKNMKA KaXaoro KOMMNOHEHTa Ha KaXKaoM YpoBHe u(y,-}-) no cranaapr-
HOMY OTKIOHEHUIO MOBTOPHbLIX UBMEPEHUA s(y,-/-).

MpumedvaHne — OueHka u(y;, ucnonbsyloljas CTaHAapTHOE OTKNOHEHUE CPEAHEro 3HaueHws, rae

U(y”) = s(yy)/\/ﬁ, CKopee BCero, 3aHWXaeT 3Ha4eHue HeonpefeneHHOCTU, NOCKONbKY BCe U3MEpPEeHUs, BEPOATHO, He
Gbinu npoeefeHbl B COOTBETCTBYHOLLUX YCNOBUAX BOCNPONU3BOAUMOCTH.

6.6 PacueTtHble npoueaypsbl

6.6.1 OOwWwue nonoxeHus

3aBUCUMOCTb MEXAY KONIMYECTBEHHOWM AONENW KOMMOHEHTA U OTKITMKOM Npubopa HaxXoanaT perpecCuoH-
HbIM aHanu3oMm, NnpumMeHaa 0000LLEHHbIA METOA HaMMEHbLLMX KBaapaToB B cooTeeTcTBUM ¢ MCO 6143:2001
(nyHkT A.2). OTa npoueaypa yYUuTbLIBAET HEONMPEAENEHHOCTM HE3ABUCUMbIX U 3aBMCUMbIX NEPEMEHHBIX U NO-
3BONAET paccyuTaTtb 00LLyI0 HEONPEAENEeHHOCTb, BKIOYas BKIaAbl HEONPeAEneHHOCTEN NPUrOTOBNEHNA 3Ta-
NOHHbIX Fra30BbIX CMecel, OTKNUKa npubopa U napameTpoB (PyHKLUIA OTKNMKA, NOSNTy4YEHHbIX NPU NPOBEAEHUN
npoueaypsl perpecCUOHHOTO aHanm3a.

MpuMevyaHne — PekoMeHJaLMKU HaCTOsILEro pasfenia OTHOCATCA K MCNonb3oBaHMio 06obLeHHoro MeToaa
HauMeHbLUWX KBagpaToB ANA onpefeneHns yHKUmMiA perpeccui. Npn MCNonb3oBaHUU METOAa HaUMeHbLUNX KBaapaTos
AN onpefeneHna COOTBETCTBYIOLLEro Nopsifika NofiHoMa crefyer Ucnonb3osaTh CTaTUCTUYECKUIA TECT, Hanpumep, no-
cnefoBaTenbHblil F-TecT [14].

Ha npakTuke dyHKLMM OTKNMKA pacCUUTLIBAIOT HE3aBUCUMO ANnA 06enx obnacTei 3Ha4YeHui, NpuBoAaa K
UCTUHHOW ¢byHKyuu epaldyupoeku F, ... (X;) N NCTUHHON aHarnumu4yeckol yHkyuu G, ... (Y;).

Ansa Toro uto6bl onNpeAenuTb KOHTPOSbHbIE TOYKU 3(PEKTUBHOCTU B OTHOLLEHUN U3MEPEHHBIX NOrpeLL-
HOCTel cocTaBa U CBOWCTB, a TaKKe HEONPEAENEeHHOCTEN ITUX NOrPELUHOCTEN, NPUMEHAIOT UCTUHHYIO (DYHK-
LMIO rpagympoBKU BMECTE C UCNONb3yeMoli B npubope aHanuTu4eckomn pyHkumen B KOMOGMHaLUUK C 3TanNOHHON
rpagyvpoBOYHOMN ra3oBoW CMEChIO U3BECTHOIO COCTaBa C YCTAHOBNEHHOW HeonpeaeneHHOCTbIO.

Mocne OLeHKN UCTUHHYIO aHANUTUYECKYIO (DYHKLIMIO CreayeT MCNONb30BaThb ANA KOPPEKTUPOBKU peanu-
30BaHHOI B NnpuGope aHanuTuueckoi cyHkuuK. MNocne Takol KOPPEeKTUPOBKU NOrpewiHocTu npubopa Gyayr
MWUHUMU3UPOBAHbI.

6.6.2 PerpeccuoHHbIN aHanus

Onsi Kaxaoro u3 ¢ KOMMOHEHTOB (i =[1,..., g]) ANa perpecCMOHHOro aHanu3a CTPOAT HaBop AaHHbIX BXOA-
HbIX NApPaMETPOB HA KaXa0M U3 p yPOBHEW KONMMYECTBEHHbIX aonen (j =[1..., p]), BBoAAT

[Xij7 u(X/:/')1 yus u(ylj)]v

rae x;  — Konu4yecTseHHas aons i-20 KOMMOHEHTA B 3TANIOHHOW ra30BON CMECH j;

u(x,-j) — CTaHaapTHasi HeoNpPeAEneHHOCTb KONUYECTBEHHON A0NU Xij

10
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Yj ~ — CPeaHee 3HaueHne oTknuka n
6pocoB;
u(y;) — OueHKa CTaHAAPTHOM HEOMPEAENEHHOCTI CPEAHEr0 3HAYEHUA OTKINKA ;.

3areMm, NPUMEHNUB PErPECCUOHHbINM aHaNKU3, PaCcCUMTLIBAIOT NapaMeTpbl aHANUTUYECKON pyHKLMK b, 1
(byHKLMM rpafynpoBKM &,.

6.6.3 MpoBepka pyHKUUIA OTKIIMKA

MooyepeaHo GepyT Kaxabli TUMN aHANUTUYECKOW (PYHKLMM rpaaynposku (NONIMHOM MepBoro, BTOPOro U
3aTeM TPEeTLEero Nopsaka) U CTPOAT HAabop HOpMarbHbIX YpaBHEHUI. TN YPAaBHEHUS PeLLaloT B COOTBETCTBUM
¢ NCO 6143 (nyHKT A.2), B KOTOPOM AN K&XQOro nopsaka onpeaensior napameTpsbl b, U o,.

Heobxoaumoe ansa kaxgaow oTAeNnbHON TOUKU YAOBMNETBOPUTENBHOE COOTBETCTBUE AOCTUrAETCA NP UC-
nonb30BaHMK CneaylLwen npoueaypbl UcnbiTaHusA. MNpyu UCNONb30BaHUM METOAOB PErPECCUOHHOI0 aHanusa
ANs onpeAeneHusi YHKLMN OTKNMKA MOMYTHO ANS KaxAoi SKCNepuMeHTanbHoi Toukn (x;, y,) BbIYUCTIAIOT
CKOPPEKTUPOBAHHYIO TOYKY (X,/ y,) Mo UCTUHHOMY COoAEpXKaHUIO aHanM3npyemorn CMecu u, COOTBeTCTBeHHO
UCTUHHOMY OTKNUKY paboyero 3Tan0|-|a Mj(/ [1..., p]) paccyuTbIBAOT KOOPAUHATHI x,j " y, ncnpasneHHow
TOYKM. [pU NOCTPOEHUN PaCCHUTAHHON KPUBOW OTKMMKA OHA NMPONAET Yepes ucrnpasneHHble Fpa,ElyVIPOBO‘-IHbIe
TOYKM. BbibpaHHaa mMogens OTKNMKa CYUTAETCA COBMECTMMON C HabBOPOM JaHHLIX rPagyupoBKW, ecrnu Ans
Kaxgow Touku (j = [1..., p]) BbINOSHAIOTCA CNEAYOLME YCNOBUSA:

PA(/'j _Xij| s kU(X,'j) n |J7,j— .V/j| s kU(Y/j)- (5)

ij‘-II/ICJ'Ia HabnoaeHuii nocne yaaneHus BCeX CTaTUCTUYECKUX Bbl-

MpuMedaHune — B GonbWMHCTBE Cy4aeB 3TO YCrOBUE 3KBUBAMNEHTHO TPEGOBaHMIO NPOXOXAEHUA paccHnTaH-
Hoit KPWBOW OTKNMKA Yepes KaxAbll SkCnepUMeHTamnbHLIA «rpadynpoBOYHEIA NPAMOYrONbHUKY [X; £ Ku(x;), ¥+ ku(yyl,
OCHOBbLIBaSICh Ha paclUMpeHHO HeonpegeneHHocTn U = ku ¢ KoadduLneHTomM oxsaTta kK = 2.

YUto6bl pe3ynsTaTMBHO NPOBEPUTL COBMECTUMOCTb NpeanonaraemMoi (yHKLMKU aHanu3a unu rpagympos-
K1, BBIMUCMAOT CTENEHb COOTBETCTBUA [, ONpeaensiemyio Kak MakCuMarnbHOe 3HaYeHNe B3BELLEHHbIX PaCXoX-
AeHun |>“(,-j - x,-j|/u(x,j) 7] |_\7,j—y,-j|/u(y,-j) Mexay KoopauHaTtamu M3MEPEHHbBIX U UCNPaBMNEHHbIX TOYEK rpagynpoBKu
¢G=0..pD

DOYHKLMA ABNAETCA NPMEMNEMOR, ecnu napameTp < 2.

Ecnu ana onpeaeneHHoOro nopsaka nofiMHoOMa Mojernb TECTOBOW NPOBEPKW HE BLINOMHAETCA, ANS Ha-
XOXOEHUS MOJENU, KoTopasi COBMecTuMa ¢ HabopoM [ aHHbIX rpalyMpoBKU, UCCNEAYIOT Apyrue MOAEmnu OT-
Knuka.

Ecnu paccMOTpeHbl ¥ NPpUM3HaHbl NPUEMITEMbIMU HECKONbKO (DYHKLMIA, TO OKOHYaTENbHLIN BLIOOP Aena-
0T creayoLwmuMm 06pa3som:

a) B TOM cnyyae korga hmsndeckas Moaens NOBEAEHUs OTKMMKA peann3oBaHa B aHanMTU4eCKOn cu-
CTEME W ecnu npuemnemMa (yHKLMSA, COOTBETCTBYIOLLIAS TOW MOAENU, CrieAyeT MCNONL30BAaTh 3Ty (PYHKLMIO;

b) B TOM cny4ae korga Hukakas ousmyeckasi Moernb He peanM3oBaHa n eCnu HeCKONbKO PYHKLMIA AaloT
OAWHaKOBOE COOTBETCTBUE, TO €CTb ONM3KUe BENUYUHBbI CTENEHU COOTBETCTBMA napamerpa /; npUMEeHsIoT
Hanbonee NPOCTy0 OYHKLMIO C CaMbiM HU3KUM YUCIIOM NapameTpoB;

C) B TOM Cly4ae Korga Hukakasi pusmyeckas Mofienb He peanu3oBaHa u npuemnemble hbyHKUUM 3Ha4mn-
TENbHO OTNUYAKTCH MO BENUYUHE UX COOTBETCTBUS, MPUMEHSIIOT (DYHKLMIO, KOTOpasi AaeT nyJyllee COOTBeT-
CTBME C CaMbIM HU3KMM 3Ha4YeHWeM napamerpa /-

B pononHeHue k npoueaypam, ONUCAHHbLIM BbILLIE, CIIEAYET OCMOTPETb rPpacuk Kaxaon pacCHMTaHHON
yHKLUMM OTKNMKA. Takas Bu3yanbHas nposepka Heobxoauma Ans 06HapPYXEeHUS OLUMOOYHbBIX KOPPENALMIA 3a
npegenamy onpeaensiemMoro gmanasoHa KOMNOHEHTa, KOTOpble MOryT NPOUCXOAUTL U3-3a OTCYTCTBUSA NPOBEP-
KW Ha NOKanbHOe COOTBETCTBME KPUBOW rpagyupOBOYHLIM TOUKaM. Takue oLmboYHble (DYHKLMU BO3HUKAIOT
B Cry4ae NPUMEHEHUSI NOMMHOMMAIILHOM (PYHKUMU OTKNUKA, KOTOpasi MOXET MOKa3aTb HEMOHOTOHHOE Mo-
BEJleHNe NpU XOPOLLUEM COOTBETCTBUU OTAENbHbLIX TOUEK. BO3MOXEH Takke Apyrov cnyyai oLumbo4HON Kop-
pensiyum, ecnu no ownbke 0aHO 3HaYEeHMe HeonpeaeneHHOCTU U3 rpagyMpPOBOYHBIX AaHHbIX CITULLKOM Marno.
Torga aTa rpagyMpoBOYHasl TOMKa AACT OLUMBOYHO OYeHb BbICOKMI Bec. CneoBaTenbHO, KpUBasA OTKMMKA
NPUHYAWUTENBHO NPOMAET Yepes Hee, HE YUUTbIBAsA A Pyrue rpagympoBOYHbIE TOUKM.

Mpu HekoTopbIX 06CTOATENLCTBAX HABOP AAHHBIX FPAAYUPOBKM MOXKET ObITb HECOOTBETCTBYIOLLMM A0
TaKOW CTEMEeHM, YTO HU OAHA U3 MONMHOMMANbHbLIX (PYHKUMIA HE OyAeT npueMnemon, NockonbKy /> 2 Ana Bcex
UcnbITyeMbIX PyHKLMIA OTKNMKA. Hanpumep, Takoe 4acTo criy4aeTcs BCneACTBUE rpynnoBoOy rpagynpoBKku Npu
CYLLECTBEHHOM CMELLEHUM cUrHana npubopa B TeYEHWE CYTOK W HEBO3MOXKHOCTM NMPOBEAEHMS npoueaypbl
KOPpEeKLMUU CMELLEHUS.

1"
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6.6.4 MorpewHocTH

6.6.4.1 O6LuMe nonoxeHus

Mpun pacyete KONMYECTBEHHON A0ONMN KaXQ0ro KOMnoHeHta (i = [1,..., q]) B npubope peanusyercsi aHa-
nuTudeckas pyHkUUA x; = G; I.,p,,mm(y) obpaTtHaa obnactu yHKUUK rpaqymposkm KonuuyecteBeHHada gons,
onpeaeneHHas npm6op0|v| 6yneT MMEThb NOrPELLHOCTbL AN NoBOr0 KOMAOHEHTA, UCTUHHBIN OTKINK KOTOPOFO
OTKIMOHSIETCA OT STON NPUHATON PYHKLUMM. MOrpeLHoCcT onpeaensioT CpaBHEHWeM pacHeTHOro CocTasa, Bbl-
YMCNSAEMOro N0 UCMUHHOMY OTKNUKY Nnpubopa u no peanu3oBaHHOMY B cucteme cbopa n 06paboTku gaHHbIX
OTKNUKY. Kpome TOro, pacnpegeneHue norpeLuHocTen CyLecTBeHHO 3aBUCUT OT COCTaBa MCMONb3yeMo rpa-
JYMPOBOYHOW rasoBoi cmecu. MoaToMy npubOpHbIE NOTPELUHOCTU CreayeT BbIMUCNATL B COBOKYMHOCTU C CO-
CTaBOM MPUMEHAEMON rPaayMpPOBOYHON ra30BOW CMECH.

6.6.4.2 CogepxaHue (KONU4eCTBEHHAsA A0nS)

PeanusosaHHas B cucteme cbopa u 06paboTkn AaHHbIX Npubopa aHanuTUYeckaa yHKUKs, onpeae-
neHHas B 6.2.1, onucoiBaeTca cneaytowen opmyron:

X = Gi,anHﬂT(yi)' (6)

AHanorn4HelM 06pa3om UCTUHHAS PYHKUMA rpasyupoOBKM, ONPeaEneHHas ¢ MOMOLLbLIO BbiLLIEONUCAHHOM
npoueaypbl OLeHKN 3¢pPeKTUBHOCTH, ONUCLIBAETCA crieaytoLlein hopmMynoii:

Yi= II/ICTI/IH( ) (7)

B rpaaynpoBouHoOi TOUKE, rae AaHHbIE PYHKLMU COBNAAAIOT, USMEPEHHAA KONMYECTBEHHAA A0NA i-20
KOMMOHEHTA X; 45\ OyAET:

X;VBM _ Xi’rpaﬂ . Z'I'IDI/IHHT [|:I:;VICTI/|H ((&)’(;VIGTVIH))]:I ) (8)
rpan

1,IPUHAT I, UICTUH

CnenosaTeano ana UCMUHHOU KONUYECTBEHHOMN A0INun X i ncTuH
rpaayvpoBOYHYIO ra3oByH CMECh C COAEPXAHUEM /-20 KOMIOHEHTA X, i rpag’
KonuyecTBeHHas gons byaer X,,.,.3M

Mocne HopManu3aymu NOSly4YEHHOrO COCTaBa BCEX KOMMOHEHTOB CrneayeT onpeaenuts abConioTHYHO No-
rPELHOCTb MU3MEPEHHON KONMMYECTBEHHOMW 4ONMU:

B M3MEPEHHOW npole rasa, npumMeHus
U3MEpEHHas HeEHOpPManuM3oBaHHas

*

Xi am
Xivem ==+ = ©

r
Zixi,msm

Mo3aToMy, paccunTbIBaEMYIO NOrPELLHOCTL ONPEAENEHNUA KaA0ro KOMNOHEHTA 3X; BLIMMCASAIOT No (hop-
Myne:
BX,

e =X - XI,MCTMH‘ (10

MorpeLwHoCTM HOPManM30BaHHON KONMMYECTBEHHON A0MU CREAYET ONPEAEnATb MHOTOKPATHO B aBTOHOM-
HOM pexxume, npumeHsas metoabl MoHTe-Kapno. CnegyeTt noctpouts No kpaiHein mepe Hatop u3 10 000 runo-
TETMYECKUX COCTABOB NPUPOAHOTO rasa, rae KonM4yeCTBEHHAA 40N KaXKA0r0 KOMIMOHEHTA B ra3e HaxoAUTCH B
npeaenax BCero BO3MOXHOro agnanasoHa, onpegeneHHoro B 6.1.3.

Ons Gonee TOMHOrO MOAENMPOBAHNA U3MEPEHMI CHOPMUPOBAHHBIE COCTaBbl, UCNONb3yEeMble NPU MO-
AenupoBaHum, He JOMKHbI ObITb CTPOro cny4vaiHbiMu. CocTaBbl crieayeT (hopMMpoBaThb, PYKOBOACTBYACH Psi-
JOM M3BECTHbIX NpaBusl, CBA3bIBAIOLLMX KONMMYECTBO OAHOMO YrieBOAOPOAHOTO KOMMOHEHTA C KONM4eCTBOM
CrneayoLLero 3a HUM YrneBogopoaa B roMONornyeckoM pagy.

ANropuTM, NCNONb3yeMblli ANsi FeHepaunm COCTaBOB NMPUPOAHOTO ra3a, AOIDKEH TaKKe B KAXKAOM cnyyae
cogepxaTb NpaBuna OTHOLLEHMS U30MepoB ByTaHa M NEHTaHa K HOpManbHbIM yrresogopoaam. B pamkax
[aHHOTro MEeToAa COCTaBbl NPUPOAHOTO ras3a, He scmpedaiowuecs 6 npupode, T0 eCTb Takue, KOTOpble He Xa-
pakTepHbl AN8 peanbHbiX Npod, BO BPEMA MOAENMPOBaHNA HE CO3Aal0TCS.

6.6.4.3 Xapakrepucrtuku (husmyeckme ceorcTaa)

B xoae Ka)goro MoAEenUpYHOLLEro UCCneaoBaHUs YCTaHABIMBAKOT UCTUHHBIA U M3MEPEHHLIA COCTaB KO-
NNYECTBEHHbIX AONEH X; iy U X; gy COOTBETCTBEHHO.

MOrpeLwHOCTM U3NIECKUX CBOMCTB BbIUUCISIIOT N0 Pa3HULIE MEXY ONpeeneHHbIM CBOICTBOM UCTUH-

HOro U 3MepeHHOro CoOCTaBoB.
12
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Hanpumep, peanbHas BbicLIas 06bemMHas Tennota cropaHus CV, Mk - M~3, npu cTaHaapTHbIX Temne-
paTtypax u3mepeHus U CropaHua u CTaHAapTHOM AaBneHuu usMmepeHuns B cooreetcTann ¢ MCO 6976 onpeae-
NAT NO cneayiowen popmMyne:

~0
A6V ()] Y ito -Fi [t,].,%2

CV =Hs[t.V(t.p)]= , (11)
Zomecu (121p2) N -
1- [Zi:O % ~bi
rae t; — TeMmneparypa cropanus, K;
t — TeMmnepartypa usmepenus, K;
Py — fAasneHue namepenus, kMa;
Fi? [t1] — maeanbHas BbiCLLAA TeNoTa CropaHus npu TeMneparype cropaHus &y, Ans i-ro KOMNOHEHTa B
€o0TBETCTBUM C Tabnuueii 3 UCO 6976:1995, kbk-mon~1;
R — MonspHas rasoBas nocrosiHHas (R = 8,314472 Mx-mon~! - K-1);
bj — KO3(PPULMEHT CYMMUPOBAHUA MOIMNBHOW A0NU NPU ONPeAENeHHbIX Temnepartype u AaBneHuu.
_II'_Io,QCTaBMB X; notvn Y X ya B NPABYIO 4aCTb STOTO ypaBHEHUS, NONY4UM CV\orun ¥ CV, 1y, COOTBETCTBEHHO.
oraa

BCV,yqy = CVjpopy = CV,

UM UCTUH" (12)

Mpy MCNONBL30BaHUM TEX XK CaMblX NPUHLIMMOB ANA NOrPELUHOCTEN APYrMX CBOWCTB MOTYT ObiTh nony-
YeHbl aHaNOrM4YHbIE BbIPAXEHUS.

6.6.4.4 PacnpeaeneHue norpewwHocTu

Ans kaxaoro u3 10 000 npeanonaraeMbiX COCTaBOB NPUPOAHOrO rasa cneayer paccyuTarb NOrpeLIHo-
CTU ANSA K&X40ro KOMMNOHEHTA U U3MEPEHHBIX (PU3UYECKUX CBOMCTB, KaK yKkasaHo Bbiwwe. MNony4yeHHoe pacnpe-
JAeneHue norpeLHocTen ynopsaoumMBatoT U NPOBEPSIOT MO BbIOPAHHOMY KPUTEPUIO U3MEPSEMON BENUYUHDI
Ha MMHUMATbHYIO, CPEAHIO U MaKCUMarbHYIO NOrPELHOCTU 3HAYEHUSI KOMMOHEHTA U PU3UIECKUX CBOWCTB.
OTU NOrPELLHOCTU U €CTb KOHTPONbHbIE TOYKM 3IPEKTUBHOCTM Npubopa No usmepsaeMoMy AManasoHy onpe-
JAensieMblX COCTaBOB.

6.6.5 HeonpegeneHHOCTU NOrpelHOCTEN

6.6.5.1 O6Lume nonoxxeHus

MockonbKy OTCYTCTBYIOT HEONPEAENeHHOCTU UCTUHHOIO 3HaYeHWs MpeanonaraemMoin Konu4eCTBeHHOM
40NN W PACCYUTAHHBIX MO HAM CBOMGTB, HEONPEAENEHHOCTU NorpeLlHocTen u(dx;) u u(dP) byayT paBHbl He-
OnpeaeneHHOCTAM USMEPEHUA KONMYECTBEHHON 40N KOMMNOHEHTA U(X; .. ) U PACCHUTAHHbIX CBOWCTB U(P,,,,,)
COOTBETCTBEHHO.

6.6.5.2 CopepxaHue (KOnm4eCcTBEHHasA A0NS)

OLleHKy HEOnpeeneHHOCTeN HECMELLEHHOTO N3MEPEHNS KONMYECTBEHHON 0NN U(X; 4
COOTBETCTBUM C TpeBGOBaHUSIMU COOTBETCTBYIOLLMX pasaenos CO 6974-2.

6.6.5.3 Xapakrepuctukmn (dusmyeckne cBONCTBA)

OueHKy HeonpeaeneHHOCTEN HECMELLIEHHOTO u3MepeHust Pusnvecknx CBONCTB U(P), paCcCYUTaHHbIX No
CcOCTaBY 1 ABNAOLUXCH NPONU3BOAHBIMU U(X; ,15,) N APYTUX NCTOYHUKOB HEOMPEAENEHHOCTH, NPOBOASAT Cornac-
HO TpeboBaHMUAM COOTBETCTBYHOLUMX pa3aenos MCO 6976.

Pacuet apyrux puanyecknx CBOMCTB MO COCTaBY MOXET ObiTb BbINOSIHEH APYTMMU METOAAMM, Bbl-
xoasawmmu 3a pamku ACO 6976, npu ycnosun, 4To 3TU CBOMCTBA BbIYUCHSIOT MO COrNacoOBaHHON UMK yT-
BEPXKOEHHOW MEeTOAMNKE U HEOMNPeAEeNneHHOCTN 3TUX CBOWCTB OLIEHMBAIOT B COOTBETCTBUN C PYKOBOACTBOM
MCO/M3K 98-3.

6.6.6 OueHka achdpekTUBHOCTU NpuGopa

B npegbiaylux pasgenax onucbiBaeTCA pacyeT NOrpeLHOCTU U3MEPEHHON KONUYECTBEHHON AO0MKU U
COOTBETCTBYIOLLETO CBOMCTBA, PACCUUTLIBAEMOTO MO COCTaBy, Anst kaxaoro u3 N Habopos npeanonaraembix
COCTaBOB, a TakKkKe pacqeT HeonpeaeneHHOCTU MOrPeLUHOCTU KONMYECTBEHHON AO0MNM (MM PacCYUTAHHOIO
ceoictea). Kak ykasaHO HWXe, AaHHas uHdopmauus npeobpasyetcs B €AUHUYHOE CPEAHEE 3HA4YEeHUeE Mo-
rPELIHOCTW U HEOMNpPEeaeneHHOCTM, NOCKONbKY AN oueHKkM adpchekTUBHOCTM npubopa npu aHanuse onpeae-
NEHHbIX ra3oB NPUMEHSANCH ONpPeaeneHHbIn pabounini rpagyMpoOBOYHbINA 3TANOH.

B npunoxeHun B npuBoautcs o6ocHOBaHME nogxoaa, MPUHSATOrO B COOTBETCTBUMU C PYKOBOACTBOM
MCO/M3K 98-3.

N3M

w MPOBOASAT B
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PaccunTbiBaloT cpegHee 3Ha4YeHue MOrpeLlHOCTH KONMYECTBEHHOW 40NN U CBONCTB B COOTBETCTBUU C
chopmynon:
t=N
_ 3R
sp=2t=t
N
rae dP; — MOrpeLlHOCTb (KONWMYEeCTBEHHON A0MNM KOMMOHEHTa UnnM CBOWCTBA), paccunTaHHoi ans t-ro ns N
npeanonaraemMblX COCTaBOB.
PaccunTbiBaloT cTaHAApPTHYIO HEOMNPEAENEHHOCTb CPEAHEro 3Ha4YeHUs1 MOrpeLUHOCTH, OnpeaeneHHoro
BbILLIE, B35IB KBAAPATHbII KOPEHb BbIPAXEHUS:

(13)

u? (3P) = u? [P (t) |+ 7 (5P), (14

rae u? [SP(t)] — cpefHee apudmMeTuYecKoe KBaapaTtoB CTaHAAPTHLIX HEONpeaeneHHOCTEN NOrpeLLHOCTH,
BbIMUCIIEHHON ANsa Kaxaoro u3 N npegnonaraemMbix COCTaBOB;

LIZ(SP) — AuMcnepcus NOrpeLLHoCTeN, paccunTaHHbIX AN Kaxagoro u3 N npegnonaraembix cocTa-

BOB.

BbluMcnaioT pacLuMpeHHy0 HEONpeaeneHHOCTb CPEAHErO 3HAYEHUS NOTPELLUHOCTH, MPUMEHUB COOTBET-
CTBYIOLLUMI KOIDPULIMEHT OxBaTa K:

Uy (3P) =k - u, (5P). (19)

7 UHTepnpeTtauus

7.1 O6wme NonoxeHus

OpdhekTUBHOCTL Npnbopa KpaTko BbipaXaloT CPEAHUM 3HAYEHUEM MOrPELLHOCTU U ee pacCLUMPEHHON
HeonpeaeneHHOCTH.

3Ta MHOPMaLUA MOXET MCNONL30BaTLCA OAHUM U3 ABYX CNOCOOOB:

a) 4N cpaBHeHUs A(PPEKTUBHOCTU MO MHTEPECYIOLLEMY AManasoHy npegnonaraembix COCTaBOB C 3a-
AaHHbIMWU HOpMaMK 3PP EKTUBHOCTU UK

b) Ansa onpeaeneHus amanasoHa KaXkaoro KOHKPETHOTO KOMMOHEHTA, B KOTOPOM NOrPeLUHOCTU u3Mepe-
HKUSI COCTaBa MU CBOWCTB HE MPEBbILLIAIOT 3aA4aHHbIX HOPM.

7.2 Cneuudmkaumna 3agaHHon 3P PEeKTUBHOCTHU

Kak npaeuno, Tpebyemyio achpekTUBHOCTb Npubopa onpeaenatoT no nokasarensMm MakcumarnbHOn 4o-
nyctumon norpewsHoctn (MANM) n MmakcumanbHbI 4ONYCTUMON cucteMaTunydeckon norpewwHoctn (MACHM). Co-
OTBETCTBME 3TUM XapakTepUCTUKaM YCTaHaBMNMBAIOT, ECNM COBNIOAAKTCA COOTBETCTBYIOLLME YCMOBUS:

]ﬁ] +U, (5P) < mMar (16)
\@\ <MACTT. (a7

7.3 OnpepneneHue aHaNIMTUYECKOTO AMana3oHa npubopa

a) BbINONHAIT oueHKY 3¢pEKTUBHOCTU ANsi NEPBUYHO BbIBPAHHOIO AnanasoHa onpeaensieMblX KOM-
NOHEHTOB. OueHuBaloT aPPEKTUBHOCTL Npubopa nyTeM cpaBHeHns ¢ 3agaHHbivmi MOM v MACH B cooTBeT-
CTBUKN C 7.2.

b) Ecnu acdekTuBHOCTL NpMbopa He COOTBETCTBYET 3a4aHHbIM TpeboBaHUAM 3h(DEKTUBHOCTU, YyMEHb-
LIAIOT AMana3soH OAHOro unu Gonee KOMMOHEHTOB W MOBTOPSIKOT BbIYMCIEHUS G MOMOLLBIO HOBOrO Habopa
npeanonaraemMbiX COCTAaBOB C OTPAaHUYEHHbLIMW AMana3oHamu, Nocne Yero CHOBa CPaBHUBAIOT C 3a4aHHbLIMU
MAan v MACr.

¢) MosTOpAIOT Waru No nepevncreHmam a) u b) 4o Tex nop, Noka BbIOpaHHbI AWana3oH ANs KaKaoro
KOMMOHEHTA He ByAeT COOTBETCTBOBATL YAOBNETBOPUTENBHOMY 3HAYEHUIO 3PPeKTUBHOCTM npubopa.

d) Ecnn acbchekTMBHOCTL Npubopa, onpeaeneHHas nepBoHadYanbHO COMMacHO MEepPEeYMCIEHuto a), co-
OTBETCTBYET 3aJaHHOMY HOPMAaTuBY, ANsi OAHOTO UMM HECKONbKUX KOMMNOHEHTOB MOXET ObiTb BbiOpaH bonee
LUMPOKUIA AManasoH U Lary no nepeyncrneHnsamM a) u b) noBTopsoT A0 TeX NOp, Noka He ByaeT nony4yeH xena-
€MbIil aHANMUTUYECKUIA ANaNa3soH.
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7.4 Kputepum BbIGOpa npeanosiaraeMbix COCTaBOB

3HayeHus cpedHein NnorpeLwHoCcTn U ee pacCYMTaHHON HeonpeaesieHHOCTU, BbIYMCIEHHOW B COOTBET-
cTtBuu ¢ 6.6.6, 3aBuUCAT OT BbiOOpa npeanonaraemMblX COCTaBOB, UCMONb3yeMbIX NpU MoAenupoBaHuu. MNpu
OLEeHKe COOTBETCTBUS Pe3ynkraToB onpeaeneHus apdekTMBHOCTU Npubopa 3agaHHbIM KPUTEPUSIM YUUTLIBA-
0T CrieayloLue CyLLeCTBEHHbIE (DaKTOPbI:

a) 3HadeHne MM BbIGUPAIOT HA OCHOBAHMM HOPMATUBHbIX UM KOHTPAKTHLIX TPEGOBaHWUI UNKU NPOCTO
Ha OCHOBE NOSb30BaTENbCKUX KPUTEPUEB (YCTAHOBNEHHOrO Hopmartuea). MNpu aHanuse rasoB BHYTPU 3aJaH-
HOro aHanMTUYEeCKOro guvanasoHa 3HaveHue MAM BbIGMpaKOT U3 CTATUCTUYECKMX COODparkeHWn Takum 00-
pa3om, 4ToObl BEPOSATHOCTbL NpeBbileHUsa HopmaTtuea MMM norpewHocTbio npubopa Gbina nporHo3npyema
(Ha ocHoBe TOro, 4yto M oTpaxkaeT ypoBeHb BEPOSATHOCTU, CBA3AHHOW C KOadhduumneHTom oxsaTta k). [Mpu-
MEHUTENbHO K BbIOOPY COCTaBOB, MCMNOMb3yeMbIX ANsi MOAENUPOBAHUS, AONYCKAIOT CyyariHbli BbIGOp npea-
nonaraembix COCTAaBOB U3 aHANMUTUYECKOrO AMana3oHa, KONMMYECTBEHHbIE AO0MM KOMMOHEHTOB KOTOPOro He
KOPPENUPYIOT, 8 HEKOTOPbIE U3 NpeanonaraemMbix COCTABOB HETUMUYHLI AN NPUPOAHOTO rasa.

b) 3naueHne MOCT BbIOMpPAOT HA OCHOBAHWMMU TEX e coobpaxeHui, uto u MOMN. Benuunny MACH
BbIOMPAIOT TakoW, YTOOLI 38 ANUTENbHLIA NEepuoa BpeMeHu nodas NOCTOAHHAA NOTrPELUHOCTE U3MEPEHHOTO
cocTaBa u CBOMCTBA Oblna A4OCTAaTOMHO Mara, YToObl CHMTATLCA 3HAYUMON (TO €CTb NPMOOP HE UMEET 3Hauu-
MO CUCTEMAaTUYECKON NOrpeLlHoCT). B 9TON cuTyaumm Henpuemnem cryyaliHbiii BbIOOp npeanonaraeMbix
COCTaBOB U HEKOPPENMPOBAHHbLIX KONIMYECTBEHHbIX A0MEei KOMMNOHEHTOB. MpeanonaraemMble COCTaBbl OMKHbI
ObITb MPeACTaBMeHbl UNK razamu, pakTuiecku npuaaHHsiMu npubopy (ECNM OLEHUBAETCA PETPOCNEKTUBHASA
COBMECTMMOCTb C TpeboBaHuAMU 3PGEKTUBHOCTH), UMU razamMu, KOTOPbIMU, BEPOATHO, ByaeT obecneveH
npubop B Byayuiem (ecnu oueHuBaeTca Oyayliee COOTBETCTBME C napaMmeTpammn shPeKTUBHOCTN).
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Mpunoxexue A
(cnpaBouHoe)

Mpumep npumMeHeHUA ¢ UCNorib30BaHUEM XxpomaTtorpadum

A.1 AHanuTnueckue TpeboBaHus

MoTokoBbIN Npubop obecneunBaeT TpebyeMblil aHanu3 KOMNOHEHTHOrO cocTaBa MPUPOAHOrO rasa, No KOTopomy
npu nomoLyn onucarnHoro B MCO 6976 meTofa paccunTbIBaKT 3Ha4YeHWe BbICLLUER TennoTel cropaHus. MamepsiembiMu
KOMMOHEeHTaMu1 ABMATCA: as3oT, AMOKCWUA yrmepona W BCe HachlleHHble yrnesogopofbl oT Cy Ao Cs. KOMMNOHEHTHl ¢
4YUCITOM aTOMOB Yrriepoga Gonblue NATU U3MEepSIoT Kak MHAUBUAYalbHEIE KOMMOHEHTbLI UMW Kak coCTaBHOW (rpynnoBoiA)
«MCEBAOKOMMOHEHT», 0603HaqaeMblit Cg,. ECIN 3TU KOMMOHEHTHLI M3MEPAIOT Kak WHAMBUAYalbHbIE, NMoCcre aHannsa oHun
cymmupytotes B Cg, KOMMOHEHT. MaMepeHHoe cogepaHue refus B rase MOXeT oKasaTbes HyresbIM. Mpubop OyaeTt dyHk-
LiMoHMpOBaTL B OCHOBHOM B Ka4ecTBe YCTpoicTBa AN onpefeneHns TennoThl cropaHus, u TpeboaHnsa ahheKTUBHOCTH
onpefensoTCs B COOTBETCTBIM CO CMeAYIOLWUM NPUMEpOM.

Pa6ouune TpeboBaHus

Beiclwias TennoTa cropaHusi, paccyuTaHHan Ans pearnbHOro rasa rnpu craHfapTHelX ycrnosusx 15 °C (cropaHue)
u 15 °C, 1,01325 Gap (M3MepeHune). [na pacdeTa BbICLIEN TEMMNOTLl CropaHusa KOMNOHeHTY Cg, MpMCBaUBaloOT CBOCTBA
H-TekcaHa.

MakcumansHo gonyctumas norpewHocts MAMN coctasnset 0,1 MOx m=3.

MpumevyaHne — MOMN npumeHuma K Ntobomy cocTaBy B onpefensieMoM aHanuTUYecKom gnanasoHe npubopa.
CootBetctBMe HopMme MMM oLeHnBaeTca AN [0BepUTENbLHON BEpoATHOCTM 95 % npu koadduLmeHTe oxBaTa kK = 2.

MakcumansHo gonyctumas cuctemarudeckas norpewHocts MACIK] coctaenget 0,025 MOx-m~3.
Mpumevanune — MACI npuMeHUMa TOMBLKO K OXUAaeMOMy cocTaBy Npu HopManbHou pabote npubopa.

AHanutuyecknii agnanasoH npubopa, % mor.

KOMNOHEHT MuHuManbHoe MakcumanbHoe
3HauYeHue 3HauYeHue

AsoT 0,10 12,00
Ouokeup yrnepoaa 0,05 8,00

MetaH 64,00 98,50

OTaH 0,10 14,00
MponaH 0,05 8,00
M306yTaH 0,010 1,20
H-ByTaH 0,010 1,20
HeoneHTtaH 0,005 0,05
MN3oneHTaH 0,005 0,35
H-leHTaH 0,005 0,35
H-TekcaH 0,005 0,35

MpumevaHuns

1 Cneundukauus, npmBefeHHas Bhllle B KayecTBe NpUMepa, He NpefHasHavyeHa W He LienecoobpasHa ans Bce-
obLero npumeHenus. MNpeanonaraercs, YTO NONb30OBaTENM HACTOSLLErO CTaHAApTa OLEHAT COOTBETCTBYIOWMI YPOBEHD
3apeKTUBHOCTN ANSA CBOUX KOHKPETHLIX TpeboBaHUA.

2 Tpebyemasn achheKTUBHOCTL AaHHOTO CPEACTBa U3MEPEHUS ONPEAENSAETCA NULLL B OTHOLLEHUN OAHOTO dpusnde-
CKOro cBOWCTBA, paccyuTeiBaeMoro no cocrasy. Ecnu cneuudukauyma onpeaenset apdeKTUBHOCTL C TOMKU 3pEHUSA U3-
MEePEHHBIX KONMUYEeCTBEHHbIX JOreid, To oHa MOXET BbITh onpefeneHa B cooTBeTcTBUM € 6.6.5.2.

A.2 OnucaHue meroga

AHanuTU4eckuilt MeTog NpefHa3HaueH sl UaMepeHUsl asoTa, AMOKCUAA Yrmepoda, MeTaHa, aTaHa, NponaHa, AByX
6yTaHoB, Tpex neHTaHoB U Bcex Cg, B MPMPOAHOM rase. MeToa npegHasHaveH ANA onpefeneHns coctasa rasoBoro no-
TOKa, a30T U3MEPSAETCA COBMECTHO C KUCITOPOZOM.
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B MeToae ucnonkayetcs rasoxpoMartorpaduyeckoe naMepeHmne ¢ UCnonb3oBaHWeM eTekTopa no TennonpoBojHO-
CTW U Trenunsi B kavecTBe rasa-Hocutens. [AnA pasgeneHns nponaHa u BbICLUUX YITIEBOAOPOAOB UCMONb3YETCH KOMOHKA,
paspensioljan KOMNOHEHTLI COrNacHo TeMnepaTypam Ux kKuneHus. Mepekniovarolinii BEHTUNb OTCEKaeT ferkue KoMno-
HEHTbI: @30T, AUOKCUA Yrniepofa, MeTaH U STaH Ha KOMOHKY C NOPUCTBEIM MONIMMEPOM, [A€ OHU aHarM3upyLoTCS B KOHLE
uunkna usmepeHusn. KonoHka, pasfensioljas KOMNOHEHTL! COrNacHo WX TeMnepaTtypamM KUMeHUsl, COCTOUT U3 [iBYX YacTei,
npu4eM KopoTKas YacTb (NpefBapuTenbHasn KoMoHKa) ucnonbayetes Ans GuicTpoil obpaTHoi NpoAyBKkM KOMMOHeHToB Cg,
Ha fgeTekTop.

papynpoBKa BLINOMHAETCA C UCMONb30BAHMEM OAHOW rpagyVpOBOYHONW ra3oBol cMecU ¢ 24-4acoBbLIM MHTEpBa-
nom; npu o6paboTke AaHHLIX NpenonaraeTca, YTo opMON KPUBOI OTKIUKA ANS KaXK[0ro KOMIMOHEHTa ABNSAETCA NpsiMasi,
NPOXOASILLAN Yepes Havano KoOpAUHaT (To ecTb NPUHATAN yHKUUS OTKNUKa OyaeT x; = b” y;)- KOMMOHEeHTHLIN cocTaB
rpagywpoBOYHON ra3oBoil CMeCU COBMECTHO C HEONPEAENEHHOCTBIO KOMIMOHEHTOB MPUBOAMUTCSA HUXE.

KOMMNOHEHTHLI cocTaB rpagyupoBOYHON ra3oBon cMecu, % mon.

KomnoHeHT X; U(xy) u(x)
AsoT 4,50 0,0270 0,0135
Ovokeua yrnepoaa 3,30 0,0130 0,0065
MeTaH 80,46 0,0900 0,0450
OTaH 7,00 0,0310 0,0155
[MponaH 3,30 0,0110 0,0055
MN3obyTaH 0,50 0,0028 0,0014
H-ByTaH 0,50 0,0032 0,0016
HeoneHTaH 0,11 0,0018 0,0009
M3oneHTaH 0,11 0,0010 0,0005
H-MNeHTaH 0,11 0,0014 0,0007
H-ekcaH 0,11 0,0018 0,0009

MpuMmedyaHue — KOMMOHEHTHLIN COCTaB U paclUMpeHHas HeonpegerneHHOCTb Bbinu NpUBeAeHbl B nacrnopTe

rpafyvpoBO4HON ra3oBoii cMecH, BbiiaHHOM nabopaTtopueil, akkpeauToBaHHoW corntacHo TpeboeaHuaM MCO/MBK 17025 [15].
CTaHfapTHas HeonpeAeneHHOCTb PacCYUTLIBAETCA NO PaCLUMPEHHOR HeoNpeAerneHHOCTU C UCNoNb3oBaHUeM KoadduLm-
€HTa oxBaTa K = 2, KOTOpbI yYKa3aH B nacnopTe rpajyupoBoYHOW ra3soBoi CMeCH.

A.3 PaGoume sTanoHbl

Bbinn npuroToBneHsl ceMb pabovnx TanoHoB, CoAepXallux asoT, AUOKCH] Yrmepoaa, MeTaH, aTaH, nponaH, uso-
OyTaH, H-byTaH, HeoneHTaH, M30MEeHTaH, H-MEHTaH U H-FeKcaH ¢ KOMUYECTBEHHBIMU JONIsIMKY, OXBaTbIBalOLLUMM inarnasoH,
OMNUCcaHHbLIN B aHanuTuyeckux TpeboBaHmnsax. KOMNOHEHTHLIN cOCcTaB 3TUX cMecel, NpoHyMepoBaHHbIX oT 401 o 407, npu-
BoauTCs B Tabnuue A.1. HeonpegeneHHOCTM KOMNOHEHTOB 3TUX CMeceii NpuBeAeHbl B Tabnuue A.2.

OueHka adpekTuBHOCTU Gbina NpoBeAeHa ¢ UCNONb30BaAHUEM 3KCNEPUMEHTaNLHOrO cnocoba rpynnoBoii rpagyu-
poBku. KoppekTupoBKa NOTEHLManbHOro cMeLleHns npubopa ¢ y4eToM BPEMEHHOIo Nepuoja OLeHKU He NPoBOAMIach.
B Tabnuue A.3 npuBefeHbl eMHULILI CHeTa NNowWaaen AN WeCTU aHanm3oB KaxkAoh CMecu nocne yaaneHus Bbiopocos.

A_4 Pacuetbl

A.4.1 PerpeccyOHHbI# aHanus3

B Tabnuue A.4 npuBefieHbI NapaMeTphbl aHaNUTUYECKon yHKUMK b, U DYHKLMU FPaaYUPOBKK o.,, paccuMTbIBaeMble
MeTof,0M perpeccuu 0606LIeHHbIX HAMMEHBLUUX KBaapaToB AN NOpsAKoB nonumHoma 1, 2 um 3.

A.4.2 MNpoBepka u BblIGop (pyHKLMIA aHaNnu3a u rpafympoBKu

MpoBepka cTeneHn cooTBETCTBUA [ ANA KaXAOW U3 UCTbITaTenbHbIX YHKUUA, NpuBeAeHHbIX B Tabnuue A4, n
npuUMeHeHWe NOJIOXKEHWIA, onucaHHbIX B 6.6.3, NnpuBoaUT K BEIBOpY aHanuTU4eckoh dpyHKUUN U DyHKUMKU rpajyupoBKH,
yKasaHHbIX B Tabnuuax A.5 u A.6 COOTBETCTBEHHO.

A_4.3 MNorpelHOCTHU TENNOTbl CropaHUA U X HeonpeaeneHHOCTU

Ha6op aaHHbIX 10 000 npeanonaraeMbiX COCTaBOB NPUPOAHOIO rasa paspaboTaH ¢ ucnonb3oBaHueM Mmetoaa MoH-
Te-Kapno, rge Kaxzablii KOMMOHEHT HAXOAUTCA B NpeAenax onpefenseMoro aHanuTU4eckoro gnanasona no A.1. Hebonb-
Lol BLIGOp NpegnonaraeMelx COCTaBOB NpuBeAeH B Tabnuue A.7. [Ina kaxgoro npegnonaraeémMoro coctasa ornpejerneHsl
MOrpeLLHOCTY MOMNbLHOW 0K KaXK[0ro KOMMOHEHTa U paccuuTbiBaeMoro cBoiictea. OnpeaensemMble TpebyeMble 3Ha4eHUs
norpeLUHocTel TENMOTEI CrOpaHNUs U HeonpeAeneHHOCTEN MOrpeLLUHOCTEl BhICLUSH TeNNOoThl CropaHua paccynTbiBaloTcA
no aHanuTU4Yeckum TpeboBaHNUAM, ykasaHHLIM B A.1; 3TO MOXHO MPOUNITIOCTPUPOBAaTL, UCNOML3YA paclUUpeHHbIEe Heonpe-
AeneHHOCTK, NpuBefeHHbIe B Tabnuue A.8.
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A.4.4 3HavyeHMe NOrpeLLIHOCTH BbiCLIeH TENMNOTbl CropaHus U ee HeonpeaeneHHOCTL
3Ha4eHne NorpeLlHOCTU BhICLLER TeNNOoTLl CropaHusl U ee HeonpeaeneHHOCTb ONPefenstoT NO 3HaYEHMUIO Norpell-
HocTel, To ecTk no dopmyne:

8P =[-0,039) + (=0,089) + ... + (0,032) + (0,053)] / 10000 = 0,00005 M/x-m~3. (A1)
Ovcnepcuto 3Ha4YeHN NOrpeLHOCTH BhiCLLeil TeNoTLI CropaHnsi ONpeaensitoT no hopMyne:

U (8P) = P [8P(t)]+? (5P) =[(0,0332 + 0,0262 + ... 0,0252 + 0,0312)/10000] +
+ [(=0,039 — 0,00005)2 + (=0,089 — 0,00005)2 +(—0,032 — 0,00005)2 + (0,053 — 0,00005)2)/10000 = (A2)
= 0,00085.

CnepoBatenkHo, U(d
K=2

) =0,02919 MIx-M~3 1 U3, ;) = 0,05837 MOx-M~3, npuHuMas KoappuLMeHT oxBaTa

B.T.C.

A.5 NHTepnpeTauusa pesynsratoB

A.5.1 3agaHHble xapakTepuUcTUKU 3cpheKTUBHOCTHU
Tpebyemyto apPeKTUBHOCTE BbIpaXKatoT C TOYKW 3pEHUs MakcuMaribHO JOMNYCTUMONA NOrPEeLUHOCT U MaKcMMarnbHO
JONyCTUMON CMCTEMaTUYECKON MOrpeLLHOCTHU:

MAN = g 70| + U, (Se.r.c.) =0,00005 + 0,05837 = 0,05842 M. (A3)
OdhhekTUBHOCTL cooTBeTCTBYET 3aaaHHoin MAMN — 0,1 MOx-m™2.

MacH = ‘5 = 0,00005 MIx-M~3. (A.4)

B.T.C.‘

3dhheKTUBHOCTL COOTBETCTBYET 3agaHHoin MACIT — 0,25 MOx M3,

A.5.2 OnpepneneHue aHanuTUYeCKoro AuanasoHa npubopa

Ecnu npubop He COOTBETCTBYET XapakTepucTukam apPeKTUBHOCTU MO ONpeaensieMoMy aHanuTU4eCKoMy Auana-
30HY, nosTopuTe A.4.3 N A.4.4 Nnpu NCNONb3OBaHWN COKpaLLEHHOro Anana3oHa ANA OA4HOMo UMM HECKOMNBKUX KOMMOHEHTOB
U CpaBHUTE MONyYeHHbIE 3Ha4YeHNUsA ¢ 3aaaHHbIMU Hopmamu MAM n MACH.

Kpome Toro, ecnu npubop cooTBETCTBYET TpeboBaHUAM, C NOMOLLbIO CPaBHEHNS paclUMPEHHOMO AnanasoHa OgHOro
UMW HECKOIBbKMX KOMMOHEHTOB M CpaBHEHUA C 3afaHHbIMKU 3HaveHuamu MOM v MACHT nytem nostopeHna A.4.3 n A.4.4
MOKET BbiTb U3YyYeEH LLMPOKUIA aHANMTUHECKWIA AUanasoH.

Tabnuya A.1 — KOMMNOHEHTHLIA cocTaB pabovnx sTanoHHLIX Fra30BLIX CMecel

B % mon.
Pa6ouas sranoHHas rasosas cmech
KomnoHeHT
401 402 403 404 405 406 407

Asor 0,1033 0,9876 2,5078 4,4346 6,4536 8,9722 11,9412
Ouokenp yrnepopa 0,0475 1,4901 7,9555 2,9817 0,5015 6,0345 4,5005
MeTaH 98,4593 92,3729 74,2930 85,8019 80,0742 69,8271 63,7423
OTaH 0,1076 2,4936 8,0651 1,0053 11,0025 5,0583 14,1518
MponaH 0,0512 1,5117 5,8731 4,5168 0,4998 7,9302 2,9887
M306yTaH 0,4076 0,1518 0,6511 0,0069 0,0498 0,8844 1,1952
H-ByTaH 0,0129 0,0503 0,1481 0,3922 0,6403 1,1832 0,8928
HeoneHTaH 0,1523 0,101 0,0484 0,3559 0,2171 0,0047 0,2881
MsoneHTaH 0,0984 0,2776 0,2092 0,3488 0,0050 0,0501 0,1489
H-TeHTaH 0,2093 0,2810 0,1487 0,0073 0,3448 0,0499 0,1005
H-TekcaH 0,3507 0,2824 0,1001 0,1486 0,2114 0,0054 0,0501
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Tabnn ya A2— CTaH,D,apTHaH HeonpedeneHHOCTbL KOMNOHEHTHOIO CoCTaBa pa60qv|x 3TanoHHbIX ra3oBblX cMecei

B % mon.
Pa6ovan atanoHHas rasoBas cMecb
KomnoHeHT
401 402 403 404 405 406 407
AsoT 0,0036 0,0065 0,0285 0,0306 0,0124 0,0286 0,0285
Ouokeng yrmepoga 0,0043 0,0079 0,0224 0,0115 0,0030 0,0219 0,0181
MeTaH 0,0108 0,0160 0,0372 0,0339 0,0223 0,0385 0,0371
OTaH 0,0030 0,0082 0,0213 0,0083 0,0196 0,0187 0,0307
MponaH 0,0011 0,0070 0,0166 0,0139 0,0024 0,0244 0,0110
MN3oByTaH 0,0026 0,0015 0,0038 0,0003 0,0008 0,00561 0,0064
H-ByTaH 0,0006 0,0026 0,0020 0,0031 0,0042 0,0066 0,0055
HeoneHTaH 0,0024 0,0026 0,0017 0,0061 0,0038 0,0006 0,0047
M3oneHTaH 0,0024 0,0030 0,0019 0,0030 0,0006 0,0008 0,0018
H-TeHTaH 0,0052 0,0039 0,0020 0,0006 0,0042 0,0009 0,0015
H-TekcaH 0,0057 0,0046 0,0018 0,0024 0,0034 0,0007 0,0009
Tabnuua A3 —Tnowaan LWecTu NOBTOPOB KaxXA0A paGovelt STaNOHHOW razoBoil cMecK
NamepeHue 1 N3mepeHue 2 UsmepeHue 3 UsmepeHue 4 Namepenue S5 N3mepeHue 6
AsoT
401 674952 670100 678244 662136 659400 656324
402 5979290 5975530 5968710 5959440 5939690 5938540
403 14919700 14911100 14918400 14916200 14905900 14905300
404 26515100 26528700 26495000 26535700 26482400 26463900
405 37950400 38013000 37993800 37971100 38019100 37970800
406 52667900 52667100 52668700 52704300 52642400 52671700
407 69976000 69963500 69954700 69923000 69919100 69917200
Ouokeng yrnepoga
401 369630 357800 360 700 361980 361660 362730
402 10374900 10378700 10371500 10367700 10363600 10373700
403 55707000 55703300 55766200 55773800 55741000 56763900
404 20851500 20848900 20835800 20878900 20848500 20853600
405 3561460 3576990 3570910 3565540 3571060 3563420
406 42352500 42351200 42352300 a 42338800 42348500
407 31596900 31500600 31602300 31596100 31597900 31602000
MeTaH
401 465737000 465398000 465395000 465731000 465908000 465617000
402 439578000 439264000 439248000 439469000 438906000 439400000
403 358893000 359013000 359462000 359320000 359150000 359600000
404 410119000 410530000 410044000 410576000 410405000 410494000
405 384730000 385486000 385164000 385261000 385469000 384975000
408 339398000 339473000 339401000 339729000 339289000 339479000
407 312414000 312471000 312480000 312470000 312440000 312396000
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lpodomxerue mabnuypi A.3

NamepeHue 1 NamepeHue 2 N3mepeHue 3 NamepeHue 4 NamepeHue 5 N3mepeHue 6
StaH
401 879870 874690 877570 875780 876150 875200
402 19774100 19775000 19779000 19767600 19759500 19769100
403 63586500 63599900 63660500 63667900 63627000 63649700
404 7998280 7999530 7987460 8007490 7994990 7994730
405 86263800 86493800 86446400 86327900 86523200 86341600
406 40079000 40083700 40084100 40110200 40073100 40096400
407 110611000 110602000 110640000 110622000 110621000 110647000
MponaH
401 556632 545264 549936 553376 550264 550048
402 16141700 16150000 16149600 16139100 16132100 16142100
403 62638800 62659700 62710500 62721700 62684600 62712400
404 48192200 48194500 48164100 48252700 48195800 48193200
405 5304290 5318460 5313120 5309400 5320760 5311400
406 84330600 84338300 84345300 84413600 84314800 84305700
407 31748000 31747200 31751700 31741600 31743100 31747500
M306yTaH
401 4960830 4953590 4955070 4961540 4959560 4956780
402 1837150 1835020 1834850 1834500 1835780 1837620
403 7935690 7938390 7938040 7943280 7943730 7944150
404 97416 98384 98162 96952 97496 96952
405 599488 602240 600152 595984 598000 601688
406 10705500 10703900 10709600 10750000 10737800 10710600
407 14512400 14511200 14516500 14506300 14510600 14511400
H-ByTaH
401 142576 139520 139672 144648 142408 142040
402 633824 630312 629696 628344 633088 630936
403 1849800 1853840 1852580 1850850 1856780 1854380
404 4990840 4987510 4985240 4993070 4994470 4991550
405 8093580 8112930 8105380 8088940 8113500 8103280
406 15045100 15043200 15050500 15033000 15016900 15062400
407 11362200 11363300 11366900 11357400 11363000 11362700
HeoneHTtaH

401 2010200 2011950 2015980 2017630 2015940 2015460
402 1348430 1346980 1343940 1343570 1345900 1343720
403 627624 630424 624824 624360 630400 629016
404 4757860 4760430 4759850 4762960 4762610 4755490
405 2894480 2899460 2897850 2887990 2899340 2896540
406 55784 52016 56096 54920 58824 54776
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NamepeHne 1 WNamepeHne 2 NamepeHne 3 N3mepeHve 4 NamepeHne 5 UNamepeHue 6

407 3853270 3851560 3853660 3850050 3848490 3851260
N3oneHTaH

401 1366070 1363780 1362080 1373540 1365270 1360830

402 3840160 3843790 3839900 3841500 3844490 3837380

403 2892860 2897410 2899090 2902030 2906300 2901380

404 a 4824380 4824140 4826060 4824240 4822820

405 76200 77456 78288 75400 75992 76000

4086 693416 691672 692328 691208 686456 689288

407 2056740 2062240 2058390 2054710 2057180 2061200
H-MeHTaH

401 2937110 2929700 2929880 2935270 2941930 2931510

402 3947460 3950370 3945440 3949300 3954560 3950380

403 2102140 2110060 2111660 2110980 2117560 2105930

404 107768 101776 105336 101320 99512 105312

405 4840860 4857220 4855860 4846340 4864450 4849240

4086 705992 708224 707752 703384 701320 701432

407 1416060 1423100 1418580 1413400 1417500 1421620
H-TekcaH

401 5379880 5393470 5375730 5391140 5393500 5386210

402 4385630 4387340 4376720 4383220 4384430 4378080

403 1568640 1571010 1566890 1576000 1569730 1574070

404 2353440 2353700 2349130 2354490 2350710 2350590

405 3325880 3330810 3333180 3330400 3337610 3325500

406 83648 80296 80052 76984 75960 83012

407 762788 764712 763592 764304 765332 760548

2 YpaneHHbI BLIOpoC.
Tabnuuya A4 — lNapameTpbl aHanUTUHecKoit hyHKUUKN b, N rpafgynpoBOYHON (PYHKLMM o,
DYyHKLMA | MNapameTtp

A30T — aHanuTuyeckasa yHKUWA r bg b, by by

NWHeHas 2,1 -1,479:102 | 1,70410°7

KBagpaTndecKas 1,40 -1,057-102 | 1,683-107 | 3,974-10-17

KyBuueckas 1,25 -7,215103 | 1,660-107 | 1,466-10-'6 | —1,101-10-24

A30T — rpafynpoBodHas gyHKUMA r o o Oy g

NWHelHas 2,11 8,684-104 5,870-108

KBagparuyeckasi 1,41 6,337-104 5,939-108 -7,881-103

Kybuueckast 1,23 4368104 6,023:108 | —3,019-104 1,340-103
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[MpodomxerHue mabnuupi A.4

DyHKUMA Mapametp
gl;i)ill((al;lg yrmepoga — aHanutuyeckas r bO b1 b2 b3
nuHeiiHas 1,71 -5,696-103 | 1,429-107
KBagpaTUdeckas 1,33 —7,543-10-3 1435107 | -1,488-10-17
kyBuueckas 1,15 —-8,778:103 | 1,441-107 | —5,424-10°17 | 5,454-10-25
%ZZK;; goégﬁeHF;ZA;; Kuus r %o 1 %2 %3
NnHelHas 1,71 3,985-104 6,998-10°
KBa/ paTUdeckas 1,33 5,262:10% 6,967-10° 5,123:103
kyBuyeckas 1,15 6,069-104 6,939-10° 1,813-104 | —1,270-10°
MeTtaH — aHanuTudeckast yHKUUA r by by by by
NnHenHas 1,63 —6,999 2,263:10°7
KBa/ paTUdeckas 0,62 -3,903 2,099-107 | 2,119-10°17
kyBudeckas 0,38 -1,766:10 3,188-107 | -2,628:1016 | 2 442-1025
MeTaH — rpagynpoBovHasa yHKUMA r Qg Ol Oy Olg
nuHeliHas 1,63 3,092-107 4.419-108
KBa/ paTdeckas 0,61 1,931-107 4715108 | —1,839-103
KyBuyeckas 0,39 6,560-107 2,951-108 2,027-104 -9,115:10
OTaH — aHanuTuyeckasn yHKUUa r bg by by by
nuHeliHas 2,68 -6,944-103 | 1272107
KBazpaTudeckas 0,51 —2,125:103 | 1,256:107 | 2,040-1017
kyBuyeckas 0,35 -2,877-10° | 1261107 | 42531018 | 1,188:1025
OTaH — rpagyvpoBoYHas pyHKUUsA r Qg (o Oy O
nuHeliHas 2,68 5,456-10% 7,859-108
KBajpaTudeckas 0,50 1,712:104 7,959-108 -9,880-103
kyBudeckas 0,36 2,262:104 7934108 | —2,683:10% | —4,120-102
lNponaH — aHanuTuyeckas yHKLMUA r bg by by b3
nnHeliHas 0,81 -3,082:10% | 9,387-10°8
KBa/ paTU4eckas 0,77 -3,582:104 | 9,390:10% | -5,963-10-19
kyBudeckas 0,93 -7,580-104 | 9,425108 | -1,893-10"17 | 1,861-1025
MponaH — rpagyvpoBoYvHas yHKLMA r 0g 0Ly Oy O3
nuHeitHas 0,81 3,284:-103 1,065-107
KBa/ paTUdeckas 0,77 3,818:103 1,065-107 7,252:102
kyBuyeckas 0,93 8,056:103 1,061-107 2,291-104 | -2,399-103
MN306yTaH — aHanuTu4eckas dyHKUUSA r by by by bs
nnHeltHas 1,56 -9,323104 | 8,250-10°8
KBa/ paTUdeckas 1,37 -1,016-10° | 8,292:108 | —4,405-1017
kyBuyeckas 0,85 -1,203:10°3 | 8412:108 | —3,838:101 | 1,910-1023
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DyHKUMA MNapameTp
M30byTaH — rpagynpoBoYHas dyHKLUMSA r Qg (o Oy oz
NnHeiiHan 1,56 1,130-104 1,212-107
KBagpaTuyeckas 1,37 1,227-104 1,206-107 7,994-104
KyBuueckas 0,84 1,436:-104 1,188:107 6,813:10° —4,105-10°
H-ByTaH — aHanuTuyeckas dyHkuua r bg by by by
NnHeliHan 0,49 1,718-103 7,854-10-8
KBagpaTuyeckas 0,49 1,704-10-3 7,857-10% | —3,381-10-18
Ky6uyeckas 0,49 1,698-103 7,860:108 | -1,039-10717 | 3,590-10-25
H-ByTaH — rpagyvpoBoyHas pyHKUNS r dy oYy ay o
NnHeiiHan 0,49 -2,187-104 1,273-107
KBappaTUdeckas 0,49 —-2,169-104 1,273-107 6,984-103
KyBudeckas 0,49 -2,160-104 1,272:107 2,162:104 | -9,521-103
2‘?]323;;% — aHanuTuyeckas r by b b, by
NnHeliHan 0,43 6,610-104 7,486-108
KBagpaTuieckas 0,30 5 556-10-4 7,559:10% | —2,239-10-16
KyBudeckast 0,35 5,026:104 7624108 | -7,111-1016 | 7,978:10-23
?3?/323;';% — rpagyvnpoBoYHas r o o o oy
NuHeitHas 0,43 -8,839:103 1,336:107
KBagpaTudeckas 0,30 —-7,329-103 1,323-107 5,398-10°
KyBuueckas 0,35 —-6,562:103 1,311-107 1,706-108 -2,553-108
M3oneHTaH — aHanuTudeckasa dyHKUuA r bg by by by
NnHeliHan 0,49 -3,565-104 | 7,241-108
KBagpaTuyeckas 0,36 —4,818-104 7281108 | —1,075-10-16
KyBudeckast 0,22 -6,514:104 | 7,379-108 | -7,785:1016 | 1,043-10-22
cl/lp;ol-ll;l(a:;aH — rpagyvnpoBo4Has r o o o oy
NuHeiHas 0,49 4,780-103 1,382:107
KBaApaTudeckas 0,36 6,639-103 1,373-107 2,857-10°
KyBuueckas 0,22 8,861-103 1,355-107 2,035-108 -3,770-108
H-TeHTaH — aHanuTuyeckas yHKuua r bg by by by
NnHeliHan 0,41 -1,201-104 | 7,097-10-8
KBaapaTudeckas 0,31 1,219-105 7,056-10% | 1,135-10°16
KyBuueckas 0,30 2,072:10-6 7,062:108 | 6,806-10-17 | 7,333-10-24
H-lNeHTaH — rpagynpoBoYHasa yHKUUSA r oo 0y oy Og
NuHeiHas 0,41 1,692:108 1,409:-107
KBagpaTuieckas 0,31 —1,665-102 1,417-107 —3,167-10°
Kybuyeckas 0,30 -4,721-10 1,416:107 | —2,117-105 | -2,380-10°
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OkoHYyaHue mabnuupl A.4

DyHKLMA MapameTtp
MekcaHbl+ — aHanuTMYecKasn gyHKUUA r by by by by
NUHelHas 0,98 4,605-104 6,397-108
KBagpaTuyeckas 1,15 7,278-104 | 6,310-108 | 2,365-10°16
Kybuueckas 0,40 1,800:10-4 6,644-108 | —2,141-10-15 | 3,594-1022
lekcaHbl+ — rpagynpoBoyvHas pyHKums r g o Ogy Oy
nuHeliHas 0,98 -7,200-10% | 1,563-107
KBagpaTuyeckas 1,15 -1,170-104 1,585:107 —9,384-10°
KyBudeckas 0,46 -2,969:103 1,508-107 7,453:-108 -1,926:107

Ta6nuya A5 — MapameTpbl BbIGpaHHOW aHAaNUTUYECKON (OYHKLUKM aHanu3a nocne npoBepku

NapameTp pyHKLUMUN

Bewecteo
by by b, by
AsoT -1,05721-102 1,68324-10~7 3,97373-10°17 0
[Ovokeuna yrnepoaa -5,69596-10~3 1,42904-10~7 0 0
MeTaH -6,99874 2,26313-10~7 0 0
OraH -2,12465-1073 1,25619-10~7 2,03976-10~17 0
MponaH -3,08162:10~4 9,38696:108 0 0
M3o6yTaH -9,32343-104 8,24983-1078 0 0
H-ByTtaH 1,71761-10-3 7,85377-1078 0 0
HeonexTaH 6,61023-10~4 7,48627-1078 0 0
M3oneHTaH —3,56478-10~4 7,24071-1078 0 0
H-MeHTaH -1,20053-10~4 7,09679-108 0 0
H-lekcaH 4,60462-10~4 6,39665-10-8 0 0

Tabnuya A.6— NapaMeTpkl BLIGpaHHOW FpagyMpoBOYHON OYHKLMK aHanaa nocne nposepku
MapameTtp dyHKLMM

Bewecteo
% 1 %2 3
AsoT 63365,774 5938653,736 —7881,0601 0
Hvokeng yrnepofa 39845,644 6997729,157 0 0
MeTaH 30924178,877 4418661,180 0 0
StaH 17122,226 7959319,117 -9879,7101 0
MponaH 3283,501 10653069,829 0 0
N3obyTaH 11298,821 12121630,288 0 0
H-ByTaH —21873,728 12732916,092 0 0
HeoneHTaH —8838,744 13358418,860 0 0
M3oneHTaH 4779,839 13815281,180 0 0
H-TeHTaH 1691,842 14090880,066 0 0
H-TekcaH —7199,825 15633268,664 0 0
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Tabnwu Ua A7 - I'Ipep,nonaraeMble KOMMNOHEHTHbIE COCTaBbl, MPUMEeHAEMbIE ANA BbIYUCEHNA I'IOFpeLIJHOCTeVI

CocraB

CogepxaHue KoMroHeHTa, % Morn.

N, co, CH, CoHs CiHg | Visobyraw | w-CyHyo | Meormer- | Momer i o p | #CoHig

MuHUMansHoe cofepxaHne 0,101 0,050 64,011 0,100 0,050 0,006 0,010 0,000 0,003 0,005 0,005
CpepfHee cogepxaHue 5,970 4,027 79,970 6,396 2,347 0,481 0,435 0,007 0,136 0,122 0,109
MakcumanbsHoe cogepaHue 11,999 8,000 98,463 13,998 7,996 1,200 1,200 0,034 0,350 0,350 0,350
1 9,632 0,665 68,699 12,082 6,451 0,562 1,044 0,010 0,333 0,321 0,202

2 1,236 7,316 69,042 13,549 6,368 0,950 0,798 0,009 0,229 0,310 0,195

9999 8,999 5,441 77,506 5,590 0,684 0,495 0,539 0,003 0,166 0,261 0,316

10 000 11,363 6,199 70,801 5,157 4,124 1,164 0,754 0,011 0,222 0,159 0,044

€201 OO d 1001
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Tabnuya A8 — BblMUCNEHHbIE MOrPELLHOCTU U pacLUMPeHHEIE HEOMNPEeAEeNeHHOCTM NOrpeLLHOCTER 3HaUYeHWIA BhICLLE

TEeNnNoThl CropaHuA

BblMMCNeHHOe 3Ha4veHue

Cocree BTC, MOx-M~3 5 (BTC), MOx-m~3 U[s (BTC)], MIOx-m—3
MuWHUManbHOE 3Ha4YeHune 30,708 -0,116 0,004
CpepnHee 3Ha4eHue 38,391 0,000 0,021
MakcumanbHoe 3HavyeHue 47,395 0,076 0,038
1 43,355 —-0,039 0,033
2 44,340 —-0,089 0,026
9999 36,145 0,032 0,025
10 000 37,133 0,053 0,031

MpumeyaHue — HeonpeaeneHHOCTU KOMMNOHEHTHOMO COCTaBa U TEMMOThI CropaHWs BbIYMCIIEHBl B COOTBET-

ctBun ¢ MCO 6974-2 n UCO 6976, kak ykazaHo B 6.6.5.
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Mpunoxexue B
(cnpaBouHoe)

O6bACHeHne noAxoAa, UCNOSIb3yeMOoro AnsA TeCTMPOBaHuA npuéopa

Moaxoa, NpUHATBIR B HAcTosILLEM CTaHAapTe, OCHOBaH Ha MpuHUunax, coaepxawmxcs B F.2.4.5 pykosopcta
MCO/M3K 98-3:2008, B KOTOPOM OMUCHIBAETCS, KakuM 06pa3oM egUHUYHOE cpegHee 3HaueHUe NonpaBku b MOXeET Npu-
MeHATbCA AnA obecneveHns Haunyywein oLEHKU N3MepAeMOoit BeNUHnHbI 6e3 CNONb3oBaHUsST KOPPEKLMK rpajynpoBoy-
HOW KpUBOIA:

Y (t)=y(t)+b. (B.1)
CpegHee 3HauyeHuWe nonpaBku b onpeaenaeTca no opmyne:

- ¢
b= 2b(0)-dt. (B.2)

EfVHUYHOE 3Ha4YeHne cTaHAapTHOR HeonpeAeneHHOCTH, Ucnonbayemoe AN Beex oueHok y(f) = y(t) + b namepeH-
HOI BENUYUHLI, ByaeT KBafpaTHBEIM KOPHEM BhIpaXeHuUs:

uf(y’)=u2|:y(t):|+u2[b(t):|+u2(5). (B.3)

MepBbliit YneH B dhopmyne (B.3) aBnaeTca aucnepcuen y(t) Bcex UCTOMHUKOB HEONPEeAerieHHOCTH, OTIIUYHLIX OT b(t),
TO eCTb OT HeonpeAeneHHOCTH, CBA3aHHOI ¢ nsmepeHuem npubopom HensBecTHOW Npobbil.

Bropoit uneH B copmyne (B.3) sBnaeTca gucnepcuent nonpasok b(t), a TPETUiA YneH — Aucnepcueid, cBsa3aHHOM
CO CpeAHUM 3Ha4YeHneM Nonpasku b B MHTepecyloLWeM auanasoHe. BMecTe BTOpOIA U TpETHIA UneHbl ONUCkIBaloOT Heomnpe-
[eNeHHOCTb MonpaBKM U B COMETaHWU CO CPeAHUM 3HaYeHWeM NonpaBku b AaKOT cpefHee 3HaYeHue, XapakrepusyoLiue
apheKTMBHOCTL Npubopa Mo UHTEPECYoLeMY AUanasoHy.

B KoHTekcTe oueHkn adpdpekTuBHOCTU Npubopa cpefHee 3HadYeHne NOrpellHOCTU (YTO 3KBUBANEHTHO cpefHeMy
3Ha4YeHWIo NonpaekK, ONUCaHHONR BbILLIE) BBIMMCNAETCA KaK cpeHee 3Ha4YeHue BCeX NOrPeLUHOCTE|, onpedeneHHbIX Ans
kexxgoro n3 N npegnonaraeMblx COCTaBoB, BbIOpaHHLIX B COOTBETCTBUM € 6.6.4:

t=N
t-1 OF

5P = (8.4)
rae 6P; — norpelHoCcTb (KONUYeCTBeHHOM A0MM KOMNOHEHTa UnNn CBOWCTBA), BbluMcneHHaa Ans -x uucen N npeanona-
raeMblX COCTaBOB.

CTaHpapTHas HeonpeAereHHOCTb CPeAHEro 3Ha4YeHUs MOrpeLLHOCTU ONpefenseTca Kak KBagpaTHbId KOpeHb U3
BbIpaXeHus:

w2 (@) =P [5P(t)]+u? (@), (B.5)

rae U [SP(t)] — cpefHee 3HaueHWe BCEX KBafpaToB HeonpeaeneHHOCTe! NorpeLuHOCTel, onpeaeneHHbIX ANa Kaxaoro
u3 N npegnonaraeMbiX COCTaBOB;

w (ﬁ) — [Ucnepens Bcex NOrPeLLHOCTel, onpeaereHHLIX ANns kaxaoro u3 N npeanonaraeMelX CocTaBoB.
t=N U2
oA,
2 [5P(t)]= ztﬂT(t) (B.6)

MockonbKy OTCYTCTBYET HeonpefeneHHOCTb UCTUHHLIX 3HaYeHWid npegnonaraeMblx KONWYECTBEHHLIX Aomnei (u,
crefoBaTefibHO, CBOWCTB, BbIMUCIIAEMBIX MO HUM), HEOMNpeAEeneHHOCTb norpelHocTn U[SP(t)] paBHAeTCA HeonpeaeneH-
HOCTN N3MEPEHHOIA KONMYECTBEHHOW 0K (UMW BEIYUCIIEHHOTO CBOWCTBA).
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MpunoxeHune OA
(cnpaBouHoe)

CBe,quuil 0 COOTBETCTBUU CCLINMOYHLIX MeXAYHAPOAHLIX CTAaHOAAPTOB
HauUWOHaNbHLIM cTaHaapTam Poccuickon Penepauun
(v AeNCTBYIOWUM B 3TOM KayeCTBEe MeXrocyaapCcTBeHHbIM CTaHAapTaMm)

Ta6bnuya OA
OB6o3HaYeHne CCbINOYHOro CreneHb 0O603Ha4eHUe U HauMeHoBaHNe
MeXAyHapoAHOro CTaHAapTa COOTBETCTBUA COOTBETCTBYOLEro HALMOHANBHOro cTaHaapTa
FOCT P 54500.3.1—2011/PykoBogcteo MCO/MIK 98-3:2008/
PVKOBONCTBO DononHenne 1:2008 «HeonpeaeneHHocTb WaMmepeHusa. Yactb 3.
M%O/M%K 98-3:2008 IDT PykoBofCTBO NO BbipaXeHUo HeonpeeneHHocTU nsmepeHus. [lo-
) nonHeHune 1. TpancgopmupoBaHue pacnpefeneHunii ¢ UCnonbL3oBa-
HUueM metoaa MoHTe-Kapno»
NCO 6143:2001 — *
NCO 6974-2 — *
FOCT 31369—2008 (MCO 6976:1995) «[a3 npupoAHbIiA. Beruuncrie-
NCO 6976:1995 MOD HWe TennoTbl CropaHus, MIIOTHOCTU, OTHOCUTENBHOR NIIOTHOCTU K

yucna Bo66e Ha ocHOBE KOMMOHEHTHOIO cocTaBa»

COOTBETCTBUA CTaHAAPTOB!

MpumevaHne —

- IDT — npeHTUYHble cTaHaapThI;
- MOD — MoguduuupoBaHHbIe cTaHgapThbl.

" CooTBETCTBYIOLMIA HALMOHANBHBI cTaHaapT oTcyTeTByeT. [0 ero yTBepXKaeHUs! peKOMEHAYeTCs UCTONL30-
BaTb NepeBoj Ha PYCCKWIA A3bIK AaHHOMO MexayHapogHoro cTaHaapTa. MNeperoa AaHHOro MexayHapogHOro cTaHaapTa
HaxoanTcs B ®efeparnibHOM MHGOPMALIMOHHOM (hOHAE TEXHUYECKWUX pernaMeHToB M CTaHAapTOB.

B HacTos el Tabrnuue Ucnonb3oBaHkl creaytoLue YCroBHbIE 0603Ha4YeHUSA CTeNeHN
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and definitions

ISO 5725-2, Accuracy (trueness and precision) of measurement methods and results — Part 2: Basic method for
the determination of repeatability and reproducibility of a standard measurement method

ISO 5479, Statistical interpretation of data — Tests for departure from the normal distribution

I1ISO 6974-1:2012, Natural gas — Determination of composition and associated uncertainty by gas chromatogra-
phy — Part 1: General guidelines and calculation of composition

ISO 14111, Natural Gas — Guidelines to traceability in analysis

ISO 6141, Gas analysis — Requirements for certificates for calibration gases and gas mixtures

ISO 15796, Gas analysis — Investigation and treatment of analytical bias

Draper N.R., Smith H. Applied Regression Analysis. Wiley, New York, Third Edition, 1998

ISO/IEC 17025, General requirements for the competence of testing and calibration laboratories
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