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Mpeaucnosue

Lienn, oCHOBHble MPUHLMMbI 1 OCHOBHOW NOPSA0K NPOBeAEeHNSA paboT MO MeXrocyfapCTBeHHOWN cTaHAap-
Tu3aumun yctaHosneHbl FTOCT 1.0—92 «MexrocygapcTBeHHas cuctema ctaHgaptusaumn. OCHOBHbIE NOJI0Xe-
Hus» n TOCT 1.2—97 «MexrocygapcTBeHHasa cuctema ctaHgaptmsauymn, CtaHaapTbl MeXrocyjapCTBeHHble,
npaswusa 1 pekoMeHAaunmn No MexrocyaapCcTBeHHOW cTaHgapTusaunmn. Nopsagok paspaboTku, NPUHATUS, Npu-
MeHEeHUS. 06HOB/IEHUA N OTMEHbI»

CBefleHNs O cTaHgapTte

1 NOATOTOBJIEH OTKPbITbIM aKLMOHEPHbIM 06LWecTBOM «lrasnpom» n ®PegepasibHbIM FOCYy4apCTBEH-
HbIM YHUTapHbIM npeanpusaTMem «Bcepoccuiickuii Hay4HO-UcCnefoBaTeNbCKUii  UHCTUTYT  MeTposiorum
um. A.1. Mengeneesa» (Pryrn «BHUUM um. 4.1. MeHgeneesa») Ha OCHOBE COOCTBEHHOIO ayTEHTUYHOrO ne-
peBoja cTaHAapTa, YKa3aHHOro B NyHKTe 4

2 BHECEH ®epgepasibHbIM areHTCTBOM MO TEXHUYECKOMY PerysiuposBaHunio 1 MeTposiorum

3 NMPUHAT MexrocyaapCcTBeHHbIM COBETOM NO CTaHAapTU3aLnm, MeTposiornm n ceptudmrkaymm (NpoTo-
kon No 33 oT 6 utoHsa 2008 r.)

3a npuHaTWe cTaHgapTa NporosiocoBasin:

KpaTkoe HavMeHOBaHWe CTpaHbl Kop cTpaHb! CokpallieHHOe HavMeHOBaH1e HaLMOHa/TbHOTO OpTaHa
no MK (MCO 3166>004-97 no MK (MCO 3166)004-97 Mo cTaHAapTU3aLmm

A3zepb6aligxaH AZ A3cTaHgapT

Benapycb BY FocctaHpapt Pecny6nuku Benapycb

KasaxcTaH KZ FocctaHgapT Pecny6nunkun KaszaxctaH

Kblprbi3ctaH KG KbipreisctaHgapT

MonpgoBa MD Monpgoaa-CtaHgapt

Poccuiickas ®egepauus RU depepasibHOE areHTCTBO MO TEXHUYECKOMY

perynmpoBaHuio 1 MeTposiornm

TagxukncrtaH TJ TagxukctaHgapT

TypKMeHUcTaH ™ FnaBroccnyx6a «TypKMeHCTaHAapTnapbi»

Y36ekuncTaH u2 Y3ctaHgapTt

YkpaunHa UA FocnoTpebcTaHgapT YKpanHbl

4 HacToswmii cTaHAapT SIBASETCS MOAN(ULNPOBAHHBLIM MO OTHOLIEHUIO K MEXAyHapoAHOMY CTaHAapTy
MNCO 6974-2:2001 «[a3 npupoaHbIiA. OnpeaeneHne coctaBa MeTOA0M ra3oBor XpomMaTorpagumn ¢ OLEHKOWN He-
onpeaeneHHOCTU. YacTb 2. XapaKTepucTUKMU N3MEPUTE/IbHOM CUCTEMbI N CTAaTUCTUYECKNE OLLEHKN AaHHbIX»
(ISO 6974-2:2001 «Natural gas — Determination of composition with defined uncertainty by gas chromato-
graphy — Part 2: Measuring-system characteristics and statistics for processing of data»). Npu aTom 0ONONHU-
TesibHble NOJIOXEHUS, a Takke NpuioxeHne D. BKIKOYEHHbIE B TEKCT CTaHAapTa 4/1a yyeTa noTpe6HOCTeN Ha-
LMOHa/IbHOW 3KOHOMWKWN CTPaHbl UYWIM OCOGEHHOCTEN MEXrocyAapCTBEHHOW CTaHAapTu3auuu, BblAeseHbl
KypC1BOM

5 Mpukasom PegepanbHOro areHTCTBa MO TEXHUYECKOMY PerysimpoBaHuio U MeTposiorum oT 3 gekabps
2008 r. Ne 340-CT MeXrocyaapcTBeHHbIn ctaHgapT TOCT 31371.2—2008 (MCO 6974-2:2001) BBeAeH B feli-
CTBME B Ka4ecTBe HaunoHa/lbHOro cTaHaapTa Poccuiickon ®epepaunn ¢ 1 asHBaps 2010 r.

6 BBEJEH BIMNEPBbIE

NHbopmaLysa o BBefieHUN B felicTBME (MpeKpaLLleHnn aeicTBUsA) HACTOSLLENO CTaHaapTa ny6anky-
eTcs B ykasaTene «HauuoHanbHble CTaH4apThbi».

NHpopmaLmsa 06 M3MEHEHUSIX K HACTOsILLEMY CTaHAap Ty Ny6/nkyeTcs BykasaTene «HaymoHanbHble
CTaHAapTbi», & TEKCT U3MEHEHUA — B MH(DOPMALMOHHbIX yKa3aTensax «HalunoHabHble cCTaH4apThi». B
cnyyYaB MepecMoTpa WM OTMeHbl HACTOSAWEro cTaHjapTa CooTBeTCTBYywWas UHopmauus 6ygeT
ony6/IMKoBaHa B MHhOPMaLMOHHOM yKasaTesne «HaunoHanbHble CTaHaapTbi»

© CraHgapTuHdopm. 2009

B Poccuiickoit ®egepaumy HacTosAW M CTaHAapT He MOXET 6bITb MOMIHOCTLIO U/ YaCTUYHO BOCMPOM3BeE-
[eH. TMPaXMpoBaH M PacnpocTpaHeH B KayecTBe OULMaNIbHOIO n3danusi 6e3 paspelieHns degepasibHOro
areHTCTBa Mo TEXHUYECKOMY PErysiupoBaHnio 1 MeTposiorim
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BeBegeHve

Komnnekc mexrocygapcTBeHHblX cTaHgaptos [OCT 31371.1—2008 (MCO 6974-1:2000) —
FOCT 31371.6—2008 (MCO 6974-6:2002) nTOCT 31371.7— 2008 nog o6wWMM HanmeHoBaHueM «l a3 npupoa-
Hbli. OnpegesnieHVe cocTaBa MeTOAOM ra30BOl Xpomartorpadum C OLEeHKOlM HeonpegesieHHOCTU» (Aa-
Nlee — KOMIMJ/IeKC CTaHA4apTOB) COCTOUT U3 CAeAYyHOLWMX YacTen:

- YacTtb 1. PykoBOACTBO NO NPOBEAEHUIO aHa/In3a,;

- YacTb 2. XapaKTepuCTUKN N3MEPUTENIbHOM CUCTEMbI U CTaTUCTUYECKME OLLEHKN AaHHbIX;

- Yactb 3. Onpegenedve Bogopoaa, resivs, KUCaopoaa, a3ora, AMoKcuaa yrnepoga v yrnesooposos 40
C8c ncnonb3oBaHMeM ABYX Hacaf04HbIX KOJIOHOK;

- Yactb 4. OnpegeneHue as3oTa, gMokcuaa yrnepoga u yrnesogopogos C,—C5u C6. B jabopatopun u ¢
NOMOLLBIO BCTPOEHHOW N3MepUTeNIbHOW CUCTEMbI C MCNOMb30BaHNEM ABYX KOJTOHOK;

- YacTtb 5. OnpegeneHne a3oTa, guokcuaa yrnepoga v yrnesogopogoB C,—C5u C6. B nabopatopum u
Npv HEMPEepPbIBHOM KOHTPOJIE C UCMNOJ/Ib30BaHNEM TPEX KOJSIOHOK;

- YacTtb 6. OnpepfeneHne BoAopoaa, resivs, KMcaopoga, asora, AMoKcuaa yrnepoga n yrnesonoponos
C,—CO0c ncnonb3oBaHNeM TpeX KanunnsapHbIX KOOHOK;

- YacTb 7. MeToAuKa BbINO/THEHUS U3MEPEHWIA MOJIAPHON 4,0/ KOMMNOHEHTOB.

Komnnekc cTaH4apToOB pacnpocTpaHsieTcs Ha U3MepeHUsi MOISPHON A0NN KOMMOHEHTOB MPUPOAHOro
rasa xpomatorpadunyeckmm MeToAoM C OLEeHKOM HeonpeaeneHHOCTN pe3y/ibTaToB U3MepPeHU.

Yactn 1—6 ABnaroTcsa MOAUMULMPOBAHHBIMU MO OTHOLIEHUIO K COOTBETCTBYIOLWNM MeXAYHapOAHbIM
ctaHgaptam VICO 6974-1 — NCO 6974-6.

B yactn 7 npuBefeHa MeToAMKa BbINOSHEHUA U3MeEPEeHU MONSPHOW AONN KOMMOHEHTOB NPUPOAHOro
rasa, aganTupyrowas rnosIoKeHns MexayHapoaHbix ctaHgaptos NCO 6974-1 — NCO 6974-6 c yyeTom no-
Tpe6HOCTel HauNOHa/IbHOM 3KOHOMUKM cTpaH CHIT 1 0CO6eHHOCTeN MeXrocyaapCTBeHHOW cTaHgapTM3aunn.

B HacTosweMm cTaHgapTe onucaHbl MeToAbl CTaTUCTUYECKON 06paboTKM AaHHbIX aHannsa nNpupoaHoro
rasa, nocraB/I eMOro noTpeéuTento.

HacTosawwmii ctaHgapT cnesyeT ucnosb3oBaTb coBMecTHO ¢ FTOCT 31371.1—2008, B KOTOPOM npuBeae-
Hbl PYKOBOASALIME YKa3aHWs Mo NpoBeAEeHMIO aHainm3a NpMpoaHOoro rasa.

Nto6oii meToa aHanu3a uUan oauH n3 metogos B NOCT 31371.3—2008 — IOCT 31371.7—2008. wnnm
OpYyroil BbIGpaHHbIi MeToA MOXeT MpPUMEHATbCA TObKO coBMecTHO ¢ [OCT 31371.1—2008 wu
FOCT 31371.2—2008.

KonnyectBeHHOe onpepersieHne cocTasa rasa, 6asmpytoweecs Ha NPUMEHEHNN rPafynpPOBOYHbIX Xapak-
TepuCTUK. CTaHAApPTHbIX 06pa3LoB cocTaBa ras3oBbix cmeceli (FTCO) 1 OTHOCUTENBbHBIX KO3(PULMEHTOB YyB-
CTBUTENIbHOCTU. onucaHo B [OCT 31371.1—2008. TOorga Kak YTOUYHEHMe 3TuxX opmMyn NpuBeAeHO B
HacTosLlWeM cTaHgapTe.

CO n razoBasi Nnpo6a aHaIM3MPYHOTCA C MOMOLLbIO OHON 1 TOW e U3MepPUTEsIbHOW CUCTEMbI NPU TEX Xe
YCNoBUAX N3MepeHunii. KOMNOHEHTbI, HEe N3MepseMble MPUMEHAEeMbIM METOAOM, 6yAyT BNUATbL HA TOYHOCTb Me-
ToAa 1 NO3TOMY [0/TXHbI ObITb N3BECTHbI.

Ecnn FTCO He MCcnonb3yloT ANa NEPUOLMYECKON rpagyvpoBKM U3MEPUTENIbHOM CUCTEMBI, TO P hopmy I,
npuBeAeHHbIX B HACTOALWEM cTaHAapTe, U3MEHUTCA. Takne M3MeHEeHUs ykasblBaloTCA ANA KaKAOW M3 aTuX
chopmysn.

Mocne Toro, Kak onpegenieHbl AnanasoHbl U3MEPEeHUn KOMMOHEHTOB, BbIMOJIHSAETCA OLEeHKa C Lenbio
onpeaeneHns, O/MKHbI /I 3TN KOMMOHEHTbI paccMaTpuBaTbCA Kak:

- rNaBHble KOMMOHEHTbI UK TPYMIbl KOMMOHEHTOB, KOTOPbIE aHa/TU3UPYIOTCA METOLOM NPSAMbIX U3Mepe-
HWIA (HenocpeACTBEHHO N3MepseMble KOMMOHEHTbI);

- KOMMOHEHTbI U/ rPynnbl KOMAOHEHTOB, KOTOPbIE aHA/IM3MPYHOTCA METOAO0M KOCBEHHbIX U3MEPeHU OT-
HOCUTE/IbHO CPaBHUTENIbHOTO KOMIMOHEHTA B rpaZlyypoBOYHOM rase (KOCBEHHO MU3MepsieMble KOMIMOHEHTbI);

- KOMMOHEHTbI, KOTOPble He U3MEPSAIOTCS, U MOJISIPHAs [0/151 KOTOPbIX MOXeT 6bITb NPUHATAa NOCTOSAHHOW
(HeaHann3MpyemMble KOMMNOHEHTbI).

CyMMa 3HayeHUi MONSPHON [ONN KOMMOHEHTOB, U3MEPEHHbIX MeTOAO0M NPSMbIX U3MePeHUli, KOCBEHHO
M3MEPEHHbIX KOMMOHEHTOB U MOCTOSAHHbLIX KOMMOHEHTOB [0/DKHa paBHATbLCA 1.



FOCT 31371.2—2008
(MICO 6974-2:2001)

M E X T OCY 4 AP CTUBEHH b # C T A HAOAPT

Fas npupopaHbIi

OMNPEAENEHWE COCTABA METOAOM FA30BON XPOMATOIPA® UM C OLLEHKON
HEOMNPEAENEHHOCTU

YacTtb 2

XAPAKTEPUCTUKU N3MEPUTE/IbHOW CUCTEMbI U CTATUCTUYECKUE OLEHKU OAHHbIX

Natural gas. Determination of composition with defined uncertainty by gas chromatography method
Part 2. Measuring-system characteristics and statistics for processing of data

NaTa BBegeHua — 2010—01—01

1 O6nactb NpMMeHeHUs

HacToawmii ctaHAapT ycTaHaBMBaeT METOAbl CTaTUCTMHECKOV 06paboTKM AaHHbIX aHann3a NpupoaHo-
ro rasa, noctassisiemMoro notpebutento. OH COAEPXUT METOAbI ONpeaeieHns XapakTepucTuK n3mepuTesibHoOwn
CUCTEMbI N CTAaTUCTUYECKNI Noaxon K 06paboTke AaHHbIX M BbIYUCIEHUIO NOTPELLIHOCTU C LEeNbH OLEHKN He-
onpeaeneHHoOCTU pe3yNbTaToB U3MeEPEHU MOAPHON [0/ KOMMOHEHTOB.

HacTtosiwuii ctaHpapT criegyeT NPUMEHSTbL coBMecTHO ¢ TOCT 31371.1—2008.

HacToswuii cTaHaapT cnefyeT NPUMEHSITb Kak pyKOBOACTBO A1 CO3faHns paboymx npoueayp B Co-
oTBeTCcTBUN COCT 8.010 ANS1 KOHKPETHbIX NU3MEPU T e/bHbIX 3aJa4 C y4e TOM HOPM TOYHOCT U, NpUBEAEeH-
Hbix B TOCT 31371.7.

NMpumeyaHune — [ONONHUTENBHOE MOJSIOXKEHNE HENPAB/IEHO Ha o6ecneyeHne paspaGoTKU HOPMATUBHBLIX
[OKYMEHTOB MO aHa/M3y KOMNOHEHTHOMO COCTaBa NPMPOAHOTO rasa B KOHKPE THbIX YCIOBUAX MPUMEHEHUSI, 3HAUNT €/lb-
HO OT/IMYAIOLLUMXCS OT YCNOBUIA, YCTaHOBNEHHbIX B KOMM/IEKCE CTaHAapPTOB, ¥ C y4eTOM COBPEMEHHOIO Napka npuéo-
pos..

2 HopMmaTVBHbIE CCbINKM

B HacTosweM cTaHAapTe UCMO/b30BaHbl HOPMATUBHbIE CCbUIKM Ha CreAyloLiie MeXrocyaapcTBeHHble
cTaHgapThbl:

FOCT 8.010—99’'> locygapcTBeHHas cnucTema obecneveHns egrHcTBa U3MepeHuii. MeToAVKMN Bbl-
NoIHeHNs n3mepeHuin. OCHOBHbIE NOTOXEHNSA

FOCT 8.578—2002 locygapcTBeHHass cucTema obecneyeHus efuMHCTBa Wu3MepeHuid. locygap-
CTBEHHas NoBepoYHas cxema A9 CpeAcTB U3MEpPeHWil cofepXXaHnsi KOMMOHEHT 0B B ra3oBbIX cpefax

FOCT 31369—2008 (MCO 6976:1995. MOD) a3 npupogHbIi. BblumMcneHne Ten10Tbl CropaHnus, naoT-
HOCTU. OTHOCUTE/IbHOW NIOTHOCTU U Yncnia Bob66e Ha OCHOBe KOMMOHEHTHOro cocTasa

FOCT 31371.1—2008 (MCO 6974-1:2000. MOD) N'a3 npmpoaHbIii. OnpeaeneHne coctaBa MeTOAOM ra-
30BOI XpomaTorpaduu c oLeHKol HeonpegeneHHocTU. YacTb 1. PykoBOACTBO MO NpoBefAeHWIo aHanm3a

FOCT 31371.7—2008 a3 npupoaHbliA. OnpeeneHne cocTasa MeTOL0M ra3oBoil xpoMaTorpadum c
OLIeHKOI HeonpefeneHHocTH. YacTb 7. MeTOAUKN BbINONHEHNS N3MEPEHUI MONIAPHOL 4O KOMMNOHEHT OB

NMprvuMeyaHne — MNpU NONb30BAHUM HACTOSILMM CTAHAAPTOM Lien1ecoo6pasHo NPoBepUTb AeicTBUE CCbIIoY-
HbIX CTAHAAPTOB MO yKasaTesnto «HaunmoHabHble CTaHAapThI», COCTaB/IEHHOMY MO COCTOSIHWIO Ha 1 AHBaps TEKYLEero roga,
1 M0 COOTBETCTBYIOWMM MHDOPMALMOHHBIM yKa3aTesisiM, ony6/IMKOBaHHbIM B TeKyLeM rogy. EC/n cCbilouHblli cTaHAapT
3aMeHeH (M3MEHEH), TO NPY NOJIb30BaHUM HACTOALMUM CTaHAAPTOM CnefyeT PyKOBOACTBOBATbLCS 3aMEHSIOWUM (M3MEHEH-
HbIM) CTaHAapPTOM. EC/M CCbINOYHBIN CTaHAAPT OTMEHeH 6e3 3aMeHbl, TO MOJIOXeHWe, B KOTOPOM faHa CCbl/IKa Ha HEro,
NPYMEHSIETCA € YacTu, He 3aTparvBatoLleli 3Ty CCbIKy.

I Ha TeppuTOpun Poccuiickoit depepauunn geiicTeyeT FOCT P 8.563— 96.

N3paHne odurumnanbHoe
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3 TepMuHbI 1 onpeaeneHns

B HacTosilwem cTaHaapTe NPMMEHEHbI Crieayolmne TePpMUHbI C COOTBETCTBYHOLLMMWN ONpeaeeHUAMU:
3.1 OoTKNUK (response): BbIXOAHOW CUTHaN M3MEPUTENbHOM CUCTEMbI AJ15 KOMMOHEHTa, u3Mepsaemblii
KaK nnowasb nuka Win BbicoTa nuka.

MpumeyaHune — OTKNUK BblpaxaeTcs B eAnHMLAx cyeTa.

3.2 HeonpegeneHHocTb (Uncertainty): OueHKa, NpUNMcaHHas pesybTaTty U3MepeHUii, KOTopasi Xxapak-
Tepu3syeT AMana3oH 3HaYeHU, BHYTPU KOTOPOro, Kak MOXHO OXWAAThb, JIEXUT UCTUHHOE 3HAYEHME.

MpumeyaHne — B obuem ciyyae HeoNpee/IeHHOCTb N3MePeHUii BKIOYaeT MHOTMe cocTaBnstowue. Heko-
TOPbIE U3 HUX MOTYT 6bITb OLLEHEHbI HA OCHOBE CTaTUCTUYECKOro pacnpeaeneHns pesynbTaTtoB psifa 3MepeHuii n oxapak-
TEepPU30BaHbl 3KCMEPVMEHTA/IbHBIM CTAHAAPTHBIM OTK/TOHEHUEM (CpeAHeKBaAPaTUYECKUM OTKIOHEHUeM — CKO). OueHku
APYrUX COCTaB/AIOWMX MOTYT OCHOBbIBATLCA TO/IbKO Ha OMbITE WK APYroii MHhopMaLuK.

3.3 aTtTecTtoBaHHas 3TasioHHaa rasosas cmecb (OC)I1» [certified-reference gas mixture (CRM)):
CMecb, KOTOPYIO UCMONb3YIOT A/15 onpeeneHns rpafynpoBOYHOL XapakTepuCTUKA N3MepUTesibHO CUCTEMBI.

MpumMeuyaHne — ATTeCTOBaHHble 3TasIOHHbIE Ta30Bble CMECH MOXHO MPUTrOTOBUTbL FPaByMETPUYECKN B COOT-
BeTCTBUM C (1] unn aTTecToBaTb M NOATBEPANTL MOCPEACTBOM CPABHEHMWS C NEPBUYHBLIMU 3TaSIOHHBIMW Fra30BbIMU CMeCsSMU
6113KOro coctaBa B COOTBETCTBUY C (2) (cMm. (3J).

3.4 pabouas atasioHHas razoBas cmecb (FCO)2' [working-reference gas mixture (WRM)]: Cmecb, Ko-
TOPYIO UCNOMb3YIOT Kak pabounii aTasioH A1 NepUoANYECcKoi rpasyvpoBKN N3MEePUTESIBHON CUCTEMBI.

n punmedyaHune — Paboune aTanoHHbIEe ra3oBble CMECU MOXHO NMPUroToBUTb rpaBUMETPNUYECKN B COOTBETCTBUN
c (1) unun aTTecToBaTb U NOATBEPANTL NOCPEACTBOM cnAnyeHms ¢ 3C 6M3KOro coctaBa B COOTBETCTBUM C [2].

3.5 npamoe nsmepeHune (direct measurement): iamepeHue, NocpeACTBOM KOTOPOro OTAe/IbHble KOMMNO-
HEHTbI W/WNK TPYNMNbl KOMMNOHEHTOB ONpPEeAEeNsOTCA NyTeM CPaBHEHUS C UAEHTUYHLIMW KOMMNOHeHTamu B MCO.

3.6 kocBeHHOe M3MepeHue (indirect measurement): VIsamepeHne, NOCPeACTBOM KOTOPOro OTAe/lbHble
KOMMOHEHTbI u/vnun rpynnbl KOMMNOHEHTOB, KOTOPbIE HE NPUCYTCTBYHOT B pa60qe|7| 3Tas/IOHHOI ra3oBoOWi cmecwn,
onpeanenarTcd, NCNoJsb3yA OTHOCUTE/IbHbIE KOS(bd)I/ILLVIEHTbI YyBCTBUTE/IbHOCTU NO OTHOLUEHNIO K KOMMOHEHTY
BICO.

3.7 BOCMpPOM3BOAMMOCTb pe3y/ibTaToB naMmepeHuii (reproducibility of measurement): BnvsocTb
pe3ynbTaTOoB U3IMepeHuii OfHON 1 T O e BeNIMYUHbI, NONYYEeHHbIX B pa3HbiX MecTax, pasHbiMU MeTodamu,
pasHbIMU cpeicTBaMu, pasHbiMy onepaTopaMn, B pa3Hoe Bpemsi, HO NPUBeEeHHbIe K O4HUM 1 T eM Xe yc/o-
BMSAM M3MeEPEHUii (TemnepaType, AaBNeHno, BNaXXHOCTU 1 Ap.)

3.8 npeunsnoHHOCTb (precision): CTeneHb 65IM30CTW APYr K APYTY HE3aBUCUMbIX Pe3yNbTaTOoB 13-
MEPEHWIA. NONTYYEHHbIX B KOHKPE THbIX PErnamMmeH TUPOBaHHbIX YC/10BUAX.

4 O603HaveHns

4.1 CumBO/bI

a,, > c, d — KO3(PPULMEHTbI MNOSIMHOMA AN T-T0 KOMMOHEHTA;

aTc, bt T. 4. — KOo3a(hpMUMEHTbI NOSIMHOMA O/19 KOMMOHEHTOB AW TPYNMN KOMMOHEHTOB, aHa/IM3MPYyeMbIX
MeTOAOM MPAMbIX U3MEPEHU Kak (PYHKLUUN NAEHTUYHbBIX KOMMOHEHTOB WUV rPynn B rpagyu-
POBOYHOM razse;

— 4YMCO NOBTOPHbIX aHa/IN30B NPOGbI:

— 4KC/I0 NOBTOPHbIX aHA/IM30B rOCYAAPCTBEHHOIO cTaHAapTHOro obpasua (FCO);

— OTHOCUTE/bHbIN KO3MMULNEHT YyBCTBUTENILHOCTU MO OTHOLLIEHUIO K CPaBHUTENIbHOMY KOM-
MOHEHTY;

— MNopsgokK annpokcumupytoweli yHKUnm;

— obLee KONYECTBO U3MEPEHU, NCNO/b3yeMbIX B PerpecCUMOHHOM aHannse;

:_' K%‘g’t

B KauecTBe aT TeCTOBaHHbIX 3 Ta/IOHHbIX Ba30BbIX cueceli BcooTBeTCcTBUU ¢c FTOCT 8.578 fOMXKHbI NCMNOSb-
30BaThCA 3Ta/IOHbI cpaBHeHus (3C).

N1 B kayecTBe pabouynx aTaNOHHbIX ra3oBbIX cMeceil B cooTBeTCcTBUM c TOCT 8.578 f0/KHbI UCNOMb30BaTbCA
rocyfapcTBeHHble cTaHAapTHble obpa3uybl cocTasa (FCO). B kayecTBe NCO NpUMeEHSAIOT rocyfapCcTBeHHble CTaH-
AapTHble o6pasubl-MuMmuTaToOpbl NpupogHoro rasa (FCO WMT) wnnm rocygapcTBeHHble cTaHAapTHble o6pasubl Ha
OCHOBe NMPUPOAHOro rasa marucrTpansHoro (FCO-MIM).
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— 4YMC/I0 KOMMOHEHTOB, OonpeAesiieMbIX METOAOM MPAMbIX M3MEPEHWI NIHOC YMC10 KOMMOHEH-
TOB. onpejensieMblX METOAOM KOCBEHHbIX N3MEPEeHNA;

— OTK/IVMK NpM60opa, NoslyHeHHbIli B BUAe NaoWwaan Uan BbICOTbl MUKA, BblPaXeHHbIM B e4uHN-
Lax cyeTa,;

— rpagyvpoBOYHbIA KOIMULNEHT (OCHOBaHHbIV Ha rpagynpoBke No O4HOM TOYKe);

— ocTaTou4Hoe cpefHekBagpaTuyeckoe (MSE);

— cpepgHekBagpaTuveckoe, obycrnoBnieHHoe perpeccueii (MSR);
— ocTaTo4Has cyMmma kBagpaTtos (SSE);

— cyMMa KBajpartoB, 06yc/ioB/ieHHas perpeccueli (SSR);

— CTaHfapTHOe OTK/IOHEHWE NpefcKa3aHHOro 3HayeHus;

— CTaHgapTHOe OTK/IOHEHVEe HOPMaSIM30BaHHOrO 3HA4YeHUA MOJISIPHOR [0N;

— cTaHgapTHOe OTK/IOHEHWE HEHOPMa/IM30BaHHOIO 3HAYEeHUS MONAPHON [0MN;

— CcTaHAapTHOEe OTK/IOHEHME 3HaYeHMA MONSAPHON foNn KoMnoHeHTa B TCO (Mo nacnopTty Ha
rCo);

— CcTaHgapTHOe OTK/I0OHEeHMe OTK/IMKOB 4151 O4HOI0 YPOBHS MOMSIPHON A0NN;

— pasHOCTb MeXAy TaHreHcamu YrfioB Hak/loHa ONTUMa/iIbHOW rpafynpoOBOYHON XapakTtepuc-
TVKM oTkNMka B RM ,n rpagynpoBOYHO XapakTepUCTUKN, MOCTPOEHHOI TONBLKO MO OAHOMY
rco;

— 3HaueHue /-pacnpegeneHuns;

— 3HauyeHne MOAPHOI [oM KomnoHeHTa B FTCO (no nacnopty Ha FCO);

— 3HayeHne MOJIAPHON AONKN, MOAYyYEHHOE NO rPagyMpPOBOYHON XapakTepuUCTUKe;

— HeHOpMa/n3oBaHHOEe 3HavYeHne MOIAPHON 0N,

— HOpMa/IM30BaHHOE 3Ha4YeHne MOSPHONM A0Mu;

— HWXHWI npegen ndMepeHuii MONSPHON [0/ KOMMOHEHTa;

— BEpXHWIA Npeaen N3MepeHuii MoNSPHON 40N KOMMOHEHTa;

— 4uncno cTeneHell ceoboapl.

HuxXHne nHaekchbl

— aTTecTOBaHHbI;

— [-A KOMIMOHEHT;

— y-e 3Ha4YeHne MOJISIPHOW J0Mu;

— MOPSAKOBbLIA HOMEpP U3MepeHus;

— HaMMEHbLWWIA;

— KOMIMOHEHTbI WM rPpynnbl KOMMOHEHTOB, aHa/IN3MPyeMble METOLO0M MPAMbIX U3MEPEHU Kak
PYHKUMN NAEHTUYHBIX KOMMOHEHTOB WU/W TPYNN B rpagynpoBOYHOM rase;

— OCTaTo4yHOe cpefiHeKBaZpaTuyecKoe:

— cpefHekBajpaTMyeckoe, 06yC/iOB/IEHHOE perpeccueit;

— Mpo4mMe KOMMOHEHTbI, KOTOPbIe He aHA/T3NPYIOTCSA NYWIM MOTYT paccMaTpmBaTbCsl Kak npu-
CyTCTBYHOLWME NPU HEU3MEHHOM 3HAYEHUN MOMSPHOM A0NW;

— KOMMOHEHTbI UAW PynMnbl KOMMOHEHTOB, aHa/IN3npyeMble METOAO0M KOCBEHHbIX N3MepeHui
no yHKLMN CPaBHUTENILHOIO KOMMOHEHTa B rpaZyMpoOBOYHOM rase;

— CpaBHUTE/IbHbIi KOMMNOHEHT;

— ocTaTtoyHas cyMMa KBafpaTtos;

— CyMMa KBagpaTtoB, 00yC/i0B/IeHHas perpeccueii;

— npoba;

— HamBbICLUMIA (BepxHWIA npenen);

— AnanasoH U3MepeHuii;

— pabouas aTasioHHas rasosas cmecb ([CO).

5 MeTtoguka

5.1 3tan 1. OnpegeneHvie onTUMasibHbIX FTPagyMpoOBOYHbIX XapakTepucTuk

5.1.1 O6uwmne nonoxeHus
pagynpoBOYHbIE XapakTepUCTUKN AeTeKTopa OnpeaenstoT, NCNO/b3ys aTTecTOBaHHble 3Ta/IOHHbIE ra-
30Bble cmecn (3C).
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N5 KaXA0ro U3 KOMMOHEHTOB, ONpeAenseMbliX METOA0M NPSIMbIX U3MEPEHUIA, BbIGMPaOT ONTUMa/IbHbI
BMA (PyHKUMN OTKAMKA AeTeKTopa, KoTopas AaeT Haunyudllylo 3aBUCUMOCTb MeXay OTK/IMKOM U KONIMYEeCTBOM
KOMMNOHeHTa B OC. OTOT aTan BbIMNOJIHAIOT Npu:

- MepBOHaYas/IbHOM YCTaHOBKE N3MEPUTE/IbHOIM CUCTEMbI NMOCTaBLUMKOM;

- BO306HOB/EHUN PaboTbl NOCAe TeKyLero peMoHTa N3MepuTeNbHOM CUCTEMBI;

- BO306HOB/IEHUN PabOTbl NMOC/Ie 3aMeHbl OCHOBHOI YacTW U3MEPUTEsSIbHOW CUCTEMbI, Hanpumep Kpa-
Ha-f03aTopa. KOJIoOHKU, feTeKTopa.

- BO306HOBNEHUN paboTbl NOC/e TOro, Kak nepuogunyeckas npoBepka M3MepuTesIbHOM CUCTEMbI C UC-
Nosib30BaHMEM KOHTPOJIbHOrO(bIX) ra3a(oB) gana oTpuuaTesibHbI pesysbTar.

MprumMeyaHune — MOXET BO3HVUKHYTb HEOGXOAMMOCTbL ONpefenieHNsi rpafynpoBOYHON XapakTepucTuKu, siBsi-
owelica Hanny4dwe annpokcMmaLmeii 3KCNneprMMeHTasIbHbIX Pe3y/ibTaToB HecMOoTps Ha TO. UTO KpYBble BTOPOro U TpeTbe-
ro nopsifika MoryT AaBaTb flyyllyHo annpoKCYMaL Mo MO OTHOLIEHWIO K MOMYYEHHbIM 3KCMEPVMEHTA/IbHBIM AaHHbIM, OfHAKO
ONs psifja ra3oB 3TO MOXET 0Ka3aTbCsl HEOCYLECTBUMbIM. Bosiee BaXHO MOJyuYnTb HEMPOTUBOPEUMBLIE Pe3y/bTaTbl ANs
pasNYHbIX ra3oB. Ha npakTuke 3Ta HENPOTVBOPEYMBOCTL YACTO MOXET BbITh AOCTUTHYTA C MOMOLLbIO MPOCTOrO MOCTpoe-
HUA KPUBbIX, OTKaAblBas M0 O4HOM OCY 3HAUEHMS OTHOCUTE/TIbHOTO OTK/IMKA {PAaBHOrO OTHOLEHNIO a6COMIOTHOIO OTK/IMKA K
MOJIAPHOM A0/1€e), NOAPYIOli — COOTBETCTBYIOLEE 3HAYEHWNE MOJIIPHON JONU.

5.1.2 Bbi60Op CpaBHUTE/IbHbIX ra3oB

HaxogsT rpafgyvpoOBOYHYO XapakTePUCTUKY, ONpeaenss OTK/IMK, COOTBETCTBYIOLWMIA Pa3/IMyHbIM 3Ha4ve-
HUAM MONIPHOW A0/ KOMNOHEHTOB, aHa/TN3UPYEMbIX METOAOM NPSAMbIX U3MEPEHUA. UNCNO HEOBXOANMbIX ra-
30BbIX CMecCeli 3aBUCUT OT Mopsigka rpasynpoBOYHON XapaKTEPUCTUKK, KOTOpas AOJIKHA ObITb MOCTPOEHA.
MWHUManbHOe YNC/O ra3oBbIX CMeCcei AO/HKHO COOTBETCTBOBATL YMUC/Y MOMMHOMUANbHBIX KO3dhduruneHToB
(CM. HUXXE) B ypaBHEHU, ONUCbIBAIOLWEM FPagyNpPOBOYHYO XapakTepucTuky. OgHako pekoMeHAyeTCcs UCNOoSib-
30BaTb HECKOJ/IbKO G0J1bLIEE YNC/IO ra30BbIX CMeceli, HeM HeO6X0ANMO. B 601bLUMHCTBE CyvaeB NopsaoK rpa-
LYyVWPOBOYHO XapakTepPUCTUKM 3apaHee He N3BECTEH, HO 61arofgaps yBe/IMUeHUIo Yncia aKcnepuMeHTaslbHbIX
TOYEK MOrpeLwHoCTb ee onpeaesnieHnsa ymeHbluaeTcs. NMo3aToMy pekoMeHAyeTCs UCNoib30BaTb HE MeHee ceMun
rasoBbIX CMeceli C pa3/INYHbIMN 3HAYEHUAMW MOJIAPHO A,0/1M KOMNOHEHTOB, XOTS B HEKOTOPbIX CyYasaX MOXeT
ObITb AOCTATOUYHbIM N MEHbLLEE KOSIMYECTBO CMeCel AN NnosyyeHns yaoBAeTBOPUTE/IbHON rpaaynpoBOYHOM
XapaKTepuUCTUKMN.

[a3oBble cMecun crenyeT BbIGMpaTb Tak. UTOObl 3HAYeHUS MOJISAPHOM A0/ KOMMNOHEHTOB OblNN paBHO-
MepHO pacrnpezesieHbl N0 BCEMY 3a[aHHOMY AnanasoHy U3MepeHUii Kax4oro KOMNOHeHTa U 0XBaTbiBasiM 60-
nee WMPOKWI gManasoH, YeM oxugaemblii. C 3TOW Lenblo MOryT 6bITb MCMO/Ib30BaHbl MHOrOKOMMOHEHTHbIE
rasoBble CMeCU, Kaxaasi U3 KOTOpbIX COAEPXUT BCE KOMMOHEHTbI, aHa/IM3npyemMble METOAOM MPSAMbIX U3Mepe-
HWA. C pa3sNINYHBbIMK 3HAYEHUSIMU MOJIAPHOW A0/, OXBaTbIBalOLMMN BECb ANana3oH N3MEPEHUI.

MpumeyaHne 1— BO3MOXHO NCMONb30BaHNe GMHAPHBIX ra30BbIX CMeceil B MeTaHe. OHaKO 3TO 3HAUYUTESb-
HO YBE/IMUYUT NPOAOMKNTENILHOCTbL NPOLecca NOCTPOEHUS FPafynpPoOBOYHOI XapakTePUCTUKN, Tak Kak A1 Kax4oro He meTa-
HOBOrO KOMMOHEHTA NOTPebyeTcs OTAeNbHbI HAbOpP rasoBbIX CMeceii B 6annoHax.

MpumeyaHune 2 — MOHATHO, YTO HEBO3MOXHO MPUrOTOBUTbL CMeChb C HEO6XOAMMbIM CaMbIM BbICOKUM UK ca-
MbIM HU3KMM 3Ha4YeHWeM MOJISIPHOM A0/ KaXA0ro KOMMNOHEHTA, NO3TOMY G0/IbLUIMHCTBO MHOTOKOMMOHEHTHbIX CPAaBHUTE b=
HbIX ra3oBbIX cMeceil 6yAyT MMeTb COCTaBbl, JOBO/ILHO CW/IbHO OT/IMYalOWMecs OT 06bIYHbIX NPUPOJHbLIX rasos. Mpu
YCNOBUM, UYTO l0Ka3aHa cTabu/IbHOCTb 3TUX CMecei NPy XpaHeHU U NPUMEHEHNM, He ByAeT BO3HMKATb HUKaKMX Npo6iem
npu UX MCNO/b30BaHNN.

MpumeyaHue 33— lMepeq ucnonb3loBaHnem NCO Heob6XO4MMO [0Ka3aTb OTCYTCTBME MPOTUBOPEYUS MexAay
rpaflyupoBOYHOI XapaKTepuUCTUKOM, onpeseneHHol Mo HEeCKONIbKMM TOuKam C nomMoubio 3C. U 3HAYEHUSIMU MOJISIPHOWA
fonu ICo.

5.1.3 MeToguka NoayyYeHUsa faHHbIX 418 NOCTPOEHUNA rpajynpoBOYHON XapakTepucTukm

C nomolLbto ra3oBoro xpomarorpada aHaIM3npytoT Kaxabli 3C. cogepxalynii KOMNOHEHTbI, onpeaens-
eMble METOAOM MPSIMbIX U3MEPEHU, NO MeHbLUel Mepe, ABaXAbl (MpegnoytuTenbHee 5— 10 pa3). CBoAAaT B
TabnvLy faHHble MHAVBUAYA/TbHBIX OTK/IMKOB KaXXA0ro /-ro KOMMOHEHTa MPU KaXAoM /*M 3Ha4eHUn Monsp-
HoIi AoNn 1 Ans kaxporo aHanusa h. Nepep 06paboTKoli NPOBEPSIHOT NOJTyYEHHbIE laHHbIe Ha Halnyne BbIGpo-
coB. AHaIN3MPYIOT pe3ysbTaTbl Ha Ha/Mune BbIGPOCOB A/1A KaxkAol rpynnbl, onpeaenseMoli KOMNOHEHTOM 1
YPOBHEM 13 OAHOrO KaJIMGPOBOYHOTIO MHTEpBasia, C UCNosib30BaHeM KpuTepus Mpab6ca nnm Apyroro Nogxoas-
wero kputepusi. O6HapyXeHHble BO3MOXHble BbIOPOCHI MCK/THOHALOT.

NMpumMmedaHune — Bob6oM psagy AaHHbIX MOTYT 6bITb 06HAPYXeHbl OTAE/bHbIE Pe3y/ibTaTbl, KOTOPbIE HE COOT-
BETCTBYIOT APYIVIM faHHbIM 3TOro psiga. OHM paccMaTpuBaloTCs Kak BbIGPOCHI U A0KHbI, MPU COOTBETCTBYIOLNX YCOBUSX,
6bITb yAasieHbl U3 9TOTO PsAa AaHHbIX. MOryT 6bITh OnpeaesieHbl BO3MOXHbIE MPUYMHBI BbIGPOCOB, HaNprMep Ay6Mpyto-
LMecs NorpewHoOCTH WAV OCTaBLIASICA HYacTb npeablayuero 3C. KoTopas 6bl/1a He MOJIHOCTLIO OTAYTa U3 CUCTEMbI Mepes,
TeM. Kak 6bI/In 3aperucTpupoBaHbl pesy/ibTaTbl aHasim3a HoBoro 3C.
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5.1.4 BblGOp BUAa rpalyMpoOBOYHON XapakTepucTukm

5.1.4.1 BsepgeHune

Bug, rpafyvpoBOYHON XapaKTepucTukn cnegyet BblGMpaTtb U3 criegyrowmnx noiMHoMoB. Ecnu Tpebyetca
60/1ee C/OXHbI NOMIMHOM, 3TO O3HAYaEeT, YTO AaHHbI MeToA He NOAXOAUT AN1s paccMaTpuBaemMoro npumMeHe-
HUA.

X(=a, ¢ b Rt— nepBbIli NopaaokK; (D
x,=a, +b,R,* ¢ , R BTOpOIi NOPsAOK; (2)
X, =a, +b,R,* cA? ¢ d.R,3— TpeTnii nopsigok. ?3)

CBO6OAHbIN UneH a, (0OTcekaeMblii OTPE30K) MMeeT MeCcTO He3aBUCMMO OT NopsiAka MoAesnu, 1 No3Tomy
KaXKfas 13 nepeyncrieHHbIX Bbllle rpagynpoBOYHbIX XapaKTePUCTUK TakKe MOXeT NOSABUTLCA 6e3 CBOGOAHOro
uneHa.

BbI6GUpatoT BUA rpasynpoBOYHON XapakTepucTukn, NpvHMMas BO BHUMaHWe ciegytowme onyLeHns:

- Hambonee BEPOATHbIM OTK/IMKOM ABNAETCA npaMas NMHUA, npoxogduan yepes Hadasio KoopanHart,

- Hy/neBOli OTCeKaeMblii OTPe30K, 03HaYatoLWMiA, UTO HeT OTK/IMKA Ha KOMMOHEHT NPY ero oTCyTCTBUM, AB-
NIAEeTCA BEPOATHbIM ONA 60/1bLUMHCTBA KOMIMOHEHTOB;

- KPUBU3HA rpafyvpoOBOYHOI XapakTepuUCcTUKN MOXeT GbITb onmMcaHa 4JieHOM BTOPOro nopsiika, a. Bo3-
MOXHO. Y1EHOM TPeTbero NopsiaKa;

- Ma/I0BEPOSATHO, YTO YsieH 60s1ee BbICOKOro nopsgka 6ynet umeTb 60/bLuee 3Ha4YeHne, YeM YsieH 6onee
HUW3KOro nopsiika B O4HOM Y TOM Xe ypaBHeHUu,

- Ha/M4yMe MakcMMyma Wi MUHUMYMa Ha rpaduke BbIYMCAEHHbIX 3HAYEHWUI MOMSPHOM 40NN OTHOCK-
TeNbHO OTK/IVKA B AManasoHe N3MepeHuii Henpuemnemo.

5.1.4.2 PerpeccuoHHbIl aHanms

MoAaHHbIM, NOyYeHHbIM MO 5.1.3. NPOBOAAT PErpecCOHHbIV aHa/In3, UCMOMb3ysi KOMMNbIOTEPHYIO NpPo-
rpaMmMy. CrMocoGHYHO:

- OCYyLeCcTB/ATb METOAOM HauMeHbLUMX KBaApaTOB pPerpeccuto 3Ha4yeHuii MOSISAPHON A0/ KOMMO-
HeHTa X, KaK 3aBUCMMOI NnepeMeHHOo B Buae PyHKLMM OTAEeNbHbIX OTKAMKoB R{M kak He3aBMcuMoOW nepe-
MEHHO;

- OCYLLEeCTBMSATb Perpeccuio X, METOA0M HaMeHbLUNX KBaApaToB Kak oyHKummn /2 Tn

- OCYLLeCTBMATb METOAOM HauMeHbLUNX KBaApaToB perpeccuto X, kak dyHkumm R)l, R n R”;

- ANA Kaxaoii rpafyvpoBOYHON XapakTepuUCTUKA BblaaBaThb.
[0BepuTesibHbIN MHTEpPBa 415 KaX[0ro KoadhuumeHTa;
- CyMMYy KBagpartoB, KoTopas o6ycnoBrieHa perpeccueii (SSR). s |SR;

OCTaTOYHYHO CymMMy KBagpatoB (SSE), s|se;

cpegHekBAapaTMyeckoe. Kotopoe obycnosrieHo perpeccueli (MSR). sMSR;
ocTaTtoyHoe cpefHekBagpaTuyeckoe (MSE), SNE
4nCno cTeneHel cBo60oabl v, CBA3aHHOe ¢ SMSR 1 SMSE;
- 3Ha4YeHUs MOJISIPHOM A0/ KOMMOHEHTOB, ONpeAeNeHHbIE MO rPasynpPOBOYHON XapakTepucTuke X ,;
CTaHfapTHble OTK/IOHEHUA 3HAYEeHUn MONSPHONM 40NN KOMMOHEHTOB, ONpeAesieHHbIX No rpagyu-
POBOYHOW xapakTepuctuke (s(x,)].

5.1.4.3 BbluncneHwue

ANA KaXA0ro KOMNOHEHTA BbIYUCASAKOT 3HAYMMOCTb KaXXA0W rpafgynpoOBOYHON XapaKTepuUCcTUKM, UCMosib-
3yA CreAyoLLy0 MeToauky [4].

Bbluncnsiot 3HaueHue (kputuyeckume 3HadveHuns f npueedeHsl B Tabnnue A.l npunoxeHus A) ons ypas-
HeHua perpeccun nepBoro nopsigka /(1). oTHocsweecs K b, no dhopmyne

4

MopsfAoK ypaBHEHNA perpeccun, NpMBeAeHHbI B CKOGKax. — CrieAytoLLnii:
(1) OoTHOCMTCA K AaHHbLIM, MO KOTOPbIM HAXOAAT YpaBHEHUE perpeccur NePBOro NopsiaKa:
(2) oTHOCMTCA K AaHHbLIM, NO KOTOPbIM HAXOAAT YpaBHEHWE perpeccuy BTOPOro Nopsiaka;
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(3) oTHOCKTCS K AaHHbIM, MO KOTOPbIM HAXOASAT YpaBHEHNE perpeccuy TpeTbero Nopsiaka;

(4) oTHOCUTCA K AaHHbIM, MO KOTOPbIM HAXOAAT YpaBHEHME perpeccun YeTBepTOro nopsiaka.

M3 faHHbIX 415 ypaBHEHWI NepBOro 1 BTOPOro Nopsifika BbIYUCASIOT 3HaueHue t(2), oTHocsiweecs K c,, Mo
chopmyne

*(2)= Js3sr)~slsr (1>
\; smse(2)

M3 AaHHbIX 415 ypaBHeHWIi BTOPOro 1 TpeTbero nopsifka BbIUUCASIOT 3HaveHue ((3), oTHocsiweecs kd, ,
no coopmyne

N3) = |sssr<3 sssr(2>
y sMSE(3)

(6)

MNpu BBOAE N3MEPUTE/IbHOV CUCTEMbI B 3KCIJTyaTauuio NPOBOASAT UCTbITAHUE A/151 ONpeAesieHns JaHHbIX
TPeTbEro NopsifKa, UCMOMb3yst KPUTepUii 3HAUUMOCTU MeXAY TPETbUM N YeTBEPTLIM MOPSAKOM:

JI4\ - |SSSRMN> ~sssr(3>
If w (<)

Ecnu ueTBepTbIli NOPAAOK ABNSAETCA 3HAYMMbIM, TO U3MepUTesibHasi CUCTeMa CUMTaeTCsl HenpuroaHom
O151 UCNO/Ib30BaHUS.

MpumMeuyaHune — HeonpeaeneHHOCTb OTHOCUTENIBHOTO KO3 hMLMEHTA YyBCTBUTENBHOCTM K. MO OTHOLLEHUIO K
HeonpeaeneHHOCTU CofepXaHnsi CPaBHUTENIbHOIO KOMMOHEHTA, cYMTaeTca NpeHe6pexnmo mManoit (cM. opmynbl (13) n
(15)] {~cpaBHuBatT Cc R<ti,).

5.1.4.4 CpaBHeHue (BbIGOp nopsaka rpafynpoBOYHON XapakTepUCTUKN)
CpaBHMBAaIOT KaX0€e BbIYNCNIEHHOE 3HAaYeHWE (C KPUTUYECKMMUN 3HAYEHUSAMU (NpuioxeHne A) AN COOT-
BETCTBYIOLLErO YnC/ia cTeneHein csobodbl. Hncno cteneHeli cBO60AbI BbIMMCASIOT NO chopmye

v = M- {T+ 1).

MpumeyaHune — Hanpumep, ana cemn 3C. Kaxablli U3 KOTOPbIX NpoaHanu3vposaH 5 pa3. nm5 *7 * 35 anA
f(l)v =35- (1 ¢ 1) » 33. ana f(2)v =35-(2» 1)* 32. gna r<3)v = 31.

Ecnu BbluMcneHHoe 3HayeHne t MeHbLLEe KpUTUYECKOTO 3Ha4YeHnSa (C TeM Xe caMbIM V), TO KO3 ULUNEHT
He SIB/IAeTCSA 3HA4YMMbIM MPU 4OBEPUTE/IbHON BeposaTHOCTM 95 %. Ecnn BbluMcneHHoe 3HaveHne (6onblue Kpu-
TUYECKOro 3HayYeHUs, TO KOIPPULMEHT ABSETCA 3HAYMMbIM NPU OBEPUTESIBHON BEpoATHOCTU 95 %.

BbibupatoT Hanbosiee NOAXOAALNA NOPSAOK MOMMHOMA, OMNUCHIBAKOLWErO rPagynpoBOYHYIO XapakTe-
PUCTWKY, KOTOPbI BK/IIOYaeT CBOGOAHbIV Y/leH, XapaKTepuayoLwmii oTcekaeMblil OTPe30K, CriegyoLmm obpa-
30M;

- ecnun ((3) ABnseTca 3Ha4UMMbIM, BbIOMPAIOT rPafypOBOYHYIO XapaKTepUCTUKY, ONUCbIBAEMYHO MONHO-
MOM TPETLEro NopsaaKa;

- ecnu ((3) He ABNseTCa 3HauYUMbIM, a ((2) — 3Ha4MM, BbIGMpPAOT rPaAyMPOBOYHYIO XapaKTePUCTUKY,
onvcbiBaemyto NOSIMHOMOM BTOPOro NOPSAKa;

- ecnn ((3) n ((2) He aBNsAOTCA 3Ha4YMMbIMUK, a ((1) — 3Ha4YUM, BbIGMPAIOT rpagynpOBOYHYO XapakTepuc-
TUKy. ONUCbIBaeMy0 MOSIMHOMOM MEePBOro NOpPsiAKa;

- ecnn ((3), ((2) n ((1) He sBNAKOTCA 3HAYMMbIMK, TO cneayeT NpekpaTuTbL paboTy Mo 3ToW MeToAuKe, Tak
Kak OTCYTCTBYET NoAXoAsLias 3aBUCMMOCTb MeXAy MONSPHOW fONel U OTK/IUKOM.

[lanee cnegyeT paccMOTpeTb 3HAYMMOCTb CBOOOAHOMO Y/leHa, XapakTepusylollero oTcekaemblii oTpe-
30k. Ha rpadhuke BbIGpaHHOW rpagypoOBOYHON XapakTepPUCTMKN OKO/10 TOUKM, COOTBETCTBYIOLLEN OTCEKAEMOMY
0TpesKy, 0TKNaAbIBaloT N0 OCY OpAMHAT rpaHuLbl 95%-HOro AoBepuUTENLHOrO MHTepBana. Ecnu atoT nHTepsan
BK/1HOYAET HY/Tb, TO OTCEKaeMbIi 0TPE30K MOXHO NPUHATL PaBHbIM HY/THO U yAU/IUTb CBOOGOAHbIM YNeH N3 rpagy-
MPOBOYHOW XapakTepucTuku. NMOBTOPSAIOT perpeccrMoHHbIN aHann3 Ansa rpafynpoBOYHON XapakTepUCTUKKN Bbl-
6paHHOro nopsgka 1 Ana BCex rpafgyMpoBOYHbIX XapakTePUCTUK Bosiee HU3KMUX NOPSAKOB. Ncnonb3yoT Ty xe
camylo MeToAvKy, KOTopasi onucaHa Bbille, 6e3 oTcekaeMoro oTpeska (a = 0). BbluMC/eHHbIE 3TUM CNOCOGOM
KO3(hp1LMeHTbI 0603HaYatoT Kak by c0.u dOj.
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Bbluncnstot 0(1), oTHocsAweecs K B0, ¢ nomoLbio cooTBeTCTBYOWNX S|SRO (cymma kBagpaToB, 06yC/ioB-

NeHHas perpeccueli ¢ Hy/1leBbIM CBOBOHbIM YsleHOM) 1 S MSE,,(ocTaTouHoe cpefHekBajpaTnyecKkoe rnpu ceo-
604HOM uYfieHe, paBHOM Hy/1t0) Mo hopmyie

o

Ecnu 6bina BbiGpaHa rpagyMpoBOYHast XxapaktepucTuka 6osiee BbICOKOrO Nnopsifika ¢ HyneBbIM cBO60/-
HbIM Y/1IEHOM, TO Npu BbluncneHnn 0(2) u f,,{3) npMHMMaloT CBO6OAHBIN YEH paBHbIM HyM0. CpaBHMBAKOT Kax-
[,0€e BblYNCNEHHOE 3HAaYeHMe t C KPUTUYECKMMWN 3HAYEHMAMN (MPUoXeHne A) Npu COOTBETCTBYIOWEM YunCe
cTeneHelt ceoboapbl. UMcno cteneHe cBO6GOAbI BbIYUCAAIOT CreayoWwmm ob6pa3om:

v=n- T.

BbiGupaloT Hanbonee NOAXOAsALMI NOPSAAOK rPafynpOBOYHON XapaKTEPUCTUKN C HY/IEBbIM CBOGOAHBLIM
YSIEHOM C/lefyloLmm o6pa3om:

- ecnu /((3) ABNseTCA 3HAUYMMbIM, BbIGMPAOT rpafynpoBOYHYHO XapakTepUCTUKY, ONNCbIBAEMYIO ypaBHe-
HUEM TpeTbero nopsiaka;

- ecnu I,,(3) He ABNsAeTCA 3HaYMMbIM, a /0(2) — 3Ha4YMMO, BblOMPAOT rPagypPOBOYHYIO XapakTePUCTUKY,
onucbiBaeMyto ypaBHeHVEM BTOPOro NOPSiAKa;

- ecnu f0(3) 1 f0(2) He ABNAOTCA 3HAUNMbIMWK, a /,,(1) — 3HaAuYMMO, BbIGUPAIOT FPaAyNPOBOYHYIO XapakTe-
PUCTVKY. ONUCbIBaEMYytO0 ypaBHEHNEM MepBOro Nopsiaka;

- ecnu f(3), f(2) n t(1) He sIBASIIOTCA 3HAYMMbBIMU, TO CNieAyeT NPEKPaTUTb PaboTy Mo 3Tl METOAUKE, Tak
KakK OTCYTCTBYeT NoAXOAsLAas 3aBUCMMOCTb MeXAy MOJISIPHON foNel U OTK/IMKOM.

5.2 3tan 2. Bbl6op rpafyMpoBOYHbIX XapakTepUCTUK, NCMOSIb3yeMblX Ha NpakTuke

5.2.1 O6wwmre NonoxeHuns

pagynpoBOYHbIe XapakTepncTuku, BbibpaHHble Ha aTane 1 (5.1), npeAcTaBAslOT ONTUMa/IbHbIE 3aBUCU-
MOCTU MeXAy MOJIIPHOW Aone n oTKAMKoM. OfHaKO MOXeT noTpeboBaTbCs BbIOOP APYroi rpaaynpoBOYHON
XapaKTepuCcTUKM B TOM Crlyyae, Korja KOMnboTepHas nporpamma rasoBoro xpomartorpada He crocobHa obpa-
6aTbiBaTh PYHKUUN TPeTbero nopsgka uin yHKLMm co cBoO60AHbIM HY/1eHOM. B aTOM cnyyae f0/MKHO 6bITb UC-
Nosib30BaHO ypaBHeHWe NepBoro nopsgka 6e3 cBo604HOro YneHa. 3TOT Noaxos 06bI4YHO Ha3blBaeTCA MeTo40M
rpafyvpoBKN MO OAHOW TOouke. ECnn cyllecTByeT pas3sivume Mexay OonTMMasibHOW rpagyvpoBOYHON XapakTe-
PUCTUKOI 1 ypaBHEHNEM NepBOro nopsigka 6e3 cBO604HOrO YsieHa, To, 04eBUAHO, 3TO MOXET BHECTU OMOHU-
TeNbHYI0 HeonpeaeneHHOCTb.

[Ba meToAa, a UMEHHO, MeToZ, A. UCMO/b3YIOWMIA ONTUMa/IbHYIO TPafynpOBOYHYO XapakTepucTuky, u
MeToZ, B. ncnosnb3yowmii rpagyvpoBKy No O4HOW TOYKe, OT/INYAlOTCSA CMOCO6GOM BbIYUCIEHMS HeoMNpeaeneH-
HOCTM 1 CNOCOBOM rpafyMpOBKU ra3oBOro xpomarorpada. B npunoxeHun B npusegeHbl npumepbl 06paboTkn
TUMWYHbIX pe3ynbTaToB No metogam A n B.

5.2.2 Metog A

OnpefenstoT QYHKUNIO rpagynpoOBOYHON XapakTepPUCTUKN C UCNOMb30BaHneM 3C 1 BbIYMC/IAIOT KO-
uumenHTbl yHKUuMK. Mpn Nnepuoanyeckoin rpagynpoBke ¢ ncnonb3osaHnem MCO koahduLmeHTbI rpagympo-
BOYHOI XapaKTepUCTUK/ MOTYT 6bITb CKOPPEKTUPOBaHbI. [loNnoHUTEIbHAs HEONpPeAe/IeHHOCTb, BO3HMKaloLWwas
13-3a OTINYNS NPUHATON rpagyMpOBOYHONM XapaKTePUCTUKM OT ONTUMasIbHOW, A0/HKHA ObITb y4TeHa Npu OueH-
Ke HeonpeaeneHHOCTN pesynbTaTta naMepeHuii. Ha npakTnke AOCTATOYHO ONpeAennTb rPagyupoBOYHYIO Xa-
pakTepucTuKy B paboyem AnanasoHe.

5.2.3 Metog B

5.2.3.1 O6wwe gonyuieHns

pagyvpytoT rasoBblii xpomatorpady, ncnonbsysa MCO. MNpegnonaratoT NCNOMb30BaHWeE NMHENHO rpaay-
MPOBOYHOI XapakTepuCTUKN (YpaBHEHME perpeccumn nepBoro nopsigka) 6e3 cBo6oAHoro ysaeHa. Mo atoit meto-
AVKe ycTaHaBMUBaKT rPajyMpoOBOYHYIO XapakTepuCTUKy 6e3 ee nocregytolleii koppekTuposku no 3C,
noatomy TpebyeTcsa AONOMHUTENbHbIA 3Tan BbIYNCAEHUN, YUYNTbIBAKOLWMIY BO3MOXHYIO AOMNOSTHUTENBHYO He-
onpeneneHHocTb (swim ).

[N 3TOro BbIYMCAEHUS MPUHUMAIOT CrieAyloLline AONYLEHNS:

- ONTUMasibHble rPagynpPOBOYHbIE XapaKTEPUCTUKN YxKe BbINN NoyYeHbl NpY BbiNonHeHn aTana 1 (5.1);
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- 3HayeHWst MONISIPHO J0/IM KOMMOHeHTOB B TCO HaxoAATcs B Npefenax guanasoHa nsMmepeHuii cogep-
XXaHMNS1 KOMMOHEHTOB B aHaNIM3MpyeMoM rase (Mo BO3MOXHOCTW, B LLEeHTPa/IbHOM YacTu guanasoHa);

- OTK/IVK, NONyYeHHbIA Npu nogadve NCO. nssecteH (R.m );

- AmanasoHbl N3MepeHnii KOMNOHEHTOB B aHa/TIN3NPYEMOM rase Haxo4AaTcsa B Npefenax AvManasoHoB n3-
MepeHuli MeTOA0B, NpUBEAEHHbIX B COOTBETCTBYIOLEM CTaHAapTe KOMMJeKca CTaHAapToB;

- 3Ha4YeHWs MONSPHOW A0NN KOMMOHEHTOB MNpu aHanmn3e FCO mMMeloT pacnpegeneHve, 65M3koe K HOp-
Ma/IbHOMY. CO CPefHUMWN 3HaYEHUSIMMN, COOTBETCTBYIOLMMMN 3HAYEHUSAM MOMIAPHOM 40/ KOMMOHEHTOB, YKa-
3aHHbIX B nacnopTte Ha 'CO.

5.2.3.2 Bbluncnenus

BbIUMCASIOT NPOM3BOAHYIO ONTUMasIbHOW FPafyVpPOBOYHON XapaKTepPUCTUKU Fa3oBOro XpomaTorpada
ONA Toukn R; cnepyowmm ob6pasom;

a) onTumasibHas rpagyvpoBOYHas XapakKTepucTuka, onpegeneHHas no merogy A

X,=a ¢>*+cHA2¢an3

b) UCNO/b3ys rPasyMpoBKyY MO OAHOM ToUkKe, AN DEPEHLMPYIOT NOSIMHOM, ONUCLIBAIOLLWIA ONTUMAaSIbHYO
rpasyvipoBOYHYIO XapakTEPUCTUKY, NPY 3TOM NOJTyYatoT BblpaXeHue

Xx;=V2c.R +3/R;2;
c) BblumcsaoT X\ B Touke R*™. | (cpefHee 3HauyeHUe, Mo MeHbLUel Mepe, ABYX aHa/IN30B) Mo oopmysie
*; (wrm) = b, + 2¢,An,T ,+ 3

d) BbIMUCASAIOT KOIPULNEHT OTKIMKaA Ha ocHoBe MCO no chopmyne

wrm./
®
€) BbIYMCAAT 7,NyTeM BbluMTaHs Rt AT,<u3 Xj(wrm), no dopmyne
T(- xj(wrm) - R, ™ f 9)
n pumedvyaHune — r.asnaetcsa Pa3HOCTbI MeXxAay TaHreHcamMmu yrna Hak/ioHa onTuMasibHOM rpaAyMpOBOHHOIZ Xa-

pakTepuUcTUKM B TOUKe Rwntl, u rpagynpoBOYHOI XapakTePUCTUKM, NOCTPOEHHOI NO OAHO Touke (No ogHomy MCO). inana-
30HbI U3MEPEHUI MOJISIPHO 4O/ KOMMOHEHTOB B aHA/IM3VPYEMOM ra3e A0/DKHbI 6bITb U3BECTHbI AJ/151 TOTO, YTO6bI OLEHUTb
[LONOMHUTENbHYIO HeonpeaeneHHoCTb. JensT BeCb ANana3oH N3MEPEHWi Ha 4 YaCcTu 1 BbIYMCAIOT CTaHAAPTHbIE OTKIOHE-
HUSA 3HAYEHUSI MOJIAPHON A0NW MO hopmye

Kpome Toro, ymHoxawT ,Ha T, 4T06bI BLIYNCNTL CTaHAAPTHOE OTK/IOHEeHWe, BbI3BaHHOE UCNO/Ib30BaHNeMm rpa-
AYVPOBOYHOW XapaKTepucTUKN, NOCTPOeHHoli no FCO. B cOOTBETCTBUMN C MeTogoM B no chopmyne

<11>

MprvumeuyaHune — se, NCNOMb3YIOT NPY BbIUUCNEHUN HeoNpeaesIeHHOCTel 3HauYeHUn MOMSAPHOI [0/IM KOMMO-
HeHTOB Ha 3Tane 5 (S.5).

MpegynpexaeHne — Ecnu atan 1 cOCTOUT TONBbKO M3 NOBTOPHbLIX U3MepeHuii ogHoli 3C ¢ MonsapHoi
noneii, 61M3KON K MOMIIPHOM A0/IM KOMNOHEHTa B aHaIM3npyemMor npobe, To oNnTuMaibHas rpagympoBoYHast
XapakTepuctuka (3tan 1) Ha camMoM fene He U3BecTHa M OMNOJIHUTEe/IbHbIE BblYUCIEHNS AN1A MeToga B He mo-
ryT 6bITb BbINOsIHEHbI (SB/= 0 no onpegeneHunto). B aTom ciyyae HEBO3MOXHO MPOBECTU OLIEHKY, MCMONb3ys
(BO3MOXHYHIO) NIMHENHYIO rPagyvpoOBOYHYIO XapakKTepucTuKy, cornacyroulytocs ¢ metogom B. mn cyuwectByeTt
OMacHOCTb NPUCYTCTBUA HEOBHAPYXEHHbIX CUCTEMATUUYECKNX MNOrpeLlHoCTen. PUCK NOABMEHNSA TaknX NorpeLw-
HocTeli 6yAeT YMeHbLUEeH Npu OrpaHNYeHNN OTK/IOHEHNSI MeXAy KOMYeCTBEHHbIM COCTaBOM KOMMOHEHTOB B
rpagyvpoBOYHOM 1 aHa/IN3MPYEMOM rase, Kak nokasaHo B Tabnuue 1. Torga Ha aTane 5 % m= 0.
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Tabnwuuya 1— [onyckaeMoe OTHOCWUTE/IbHOE OTK/IOHEHWNE 3HAMEHWI MOMSIPHON [0/IM KOMMOHEHTA a rpajynupoBoY-
HOM rase u npob6e

OTHOCUTE/TIbHOE OTK/IOHEHME 3HaYeHUs MOﬂHpHOVI A0/ KOMIMOHEeHTa

3HaueHvie MOJISIPHOV A0/IM KOMMOHeHTa a npobe. % o
B rpaflyMpoBOYHOM ra3e OT ero 3HadeHusi B npobe. %

OT 0.001 go 0.1 BkHOM. +
Cge. 0.1 K 1 » r 50
» 1 * 10 » r
» 10 * B0 »
» 50 » 100 »

5.3 3rtan 3. Mepuognyeckasa rpagynmposka c ucnosbsosaHnem NCO

BbINOMHAIOT Neproguyeckyto rpagynpoBky (eXefHEBHYLO, exxeHeaelbHY 1 T. A.) ra3oBOro xpoMmartorpa-
pa. ucnonbsysn NCO. CoctaB MCO fosxeH 6bITb B Npeaenax ananasoHa U3MEPEHUA KaX[0ro KOMMNOHEHTa U
[OJ/DKEH cofepXaTb BCE KOMMOHEHTbI, aHaNIM3npyemMble MeTOA0M NPsiMbIX U3MepeHunii. Mpu rpagynpoBKe peko-
MeHAyeTCs BbINONHATbL, NO KpaliHel Mmepe, ABYKpaTHbIl aHann3 MCO.

5.4 3Tan 4. BbluncsieHNe HEHOPMasiIM30BaHHbIX 3HAYEHUI MOJIAPHOM A0NN KOMMNOHEHTOB

5.4.1 MeTtog A

HeHopmann3oBaHHOe 3HaYEHME MOJISIPHO A0/ KOMNOHEHTOB B Npo6e, aHa/In3npyeMbIX METOAOM Npsi-
MbIX U3MEPEHWNiA, BbIYNCASIIOT No hopmysie

. xcwm J
Xner = - - (12
X »fm.i

HeHopmannsoBaHHOE 3HAYeHMe MOJISAPHOM 40N KOMIMOHEHTOB B Npo6e, aHa/IM3npyeMblX METOA40M KOC-
BEHHbIX U3MEPEHWIA, BbIUMC/IAIOT MO hopmysie

Arrfli - y Arrtr X ctm.re* . (13)
! x mc.rel 3 ~ : X me.ret
~me.re* "merer x wrm,ref

MpumeyaHune — OTHOCUTENbHbIE KO3 ULUNEHTBI YyBCTBUTENbHOCTU K ana getektopos ATM v MU npuse-

[eHbl B npuaoxexHun C.

5.4.2 MeTog B

HeHopManusoBaHHOe 3HaYeHVe MOJISIPHOL AOIM KOMIMOHEHTOB B NPOGe, aHa/IM3npyeMbiX MeTO40M npsi-
MbIX M3MEPEHWA, BbIMUCAISAIOT No hopMyrie

(14)

HeHopmann3oBaHHOE 3HAYEHWE MOJSAPHOI 40N KOMINOHEHTOB B Npo6e, aHaIn3npyemMbiX METOA40M KOC-
BEHHbIX U3MepeHuii, BbIYMCASAIOT Mo hopmysie

bl n x c*1Tnr«l 0

xrrf,f = 4'e Xme.ref - f't m e'rrt.r- (15)
'me, re* ‘wrm.ro*
MpumeyaHune — OTHOCUTENbHbIE KOIPULMEHTbLI YyBCTBUTENBHOCTU K AnA getektopos ATM v MU npuse-
AeHbl B npunoxexHun C.
5.5 JTan 5. BblUMUC/IEHNE CTaHAAPTHbIX OTK/IOHEHUH HEHOPMa/IM30BaHHbIX 3HAYEHWIT MOIAPHOW

A0/ N KOMMOHEHTOB

5.5.1 O6was yacTb

CTaHgapTHOe OTK/IOHEHMe 3Ha4YeHW MOJISIPHON 40NN KOMMOHEHTa BbIYMCASIOT 418 KaXA0ro 13 KOMMo-
HEHTOB. onpeAesiAeMbIX METOAOM NPAMbIX UM KOCBEHHbIX U3MEPEHWIA.

5.5.2 KOMNOHEHThI, onpegensemMmble METO40M NPAMbIX U3MePEHU

5.5.2.1 CrtaHOapTHOe OTK/IOHEHUE

CTaHJapTHOe OTK/IOHEHWe HEHOPMasIM30BaHHbIX 3HayYeHWl/i MOSIAPHON A0/IN KOMMOHEHTOB B npobe,
onpefensieMbiX METOAOM MPAMbIX U3MEPEeHUi, BbIUMCAAIOT, aguddepeHunpysa dopmynbl (12) nam (14). 3toT
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MeTOo/, ABNSEeTCA CTaHAapTHbIM MeTOAOM OLLeHKU MorpelHocTu. MNogpobHyto MHchopmalmio 06 3ToM MeToae
MOXHO HaliTy B COOTBeTCTBYOLLEen nuTepatype [4].

MpumeyvyaHune — 3 cdopmynbl (12) BUAHO, YTO UMEIOTCS TPU MCTOYHUKA MOTPELUHOCTU 4151 HEHOPMasn30BaH-
HOro 3HAYeHUS MONSAPHON [O0NN KOMMOHEHTA, ONpeAensaeMoro MeToAoM NpsAMbIX n3MmepeHuii (x ). O6bIYHO BbIYMCAAIOT
BK/1a/, HeonpeAesieHHOCTU B pe3ysibTaT U3MePEHUI MONAPHOIL 0NN KOMMOHEHTa B Npobe ANA ABYX U3 3TUX TPEX NCTOUHU-
KOB MorpelHocTH. MpegnonaratoT, YTO BKa HEONpPeaeNeHHOCTH B pe3y/ibTaT U3MepPeHNin MONAPHOL A0/ KOMMOHEHTOB B
FCO [S(xaJ ) He3HauuTeneH. Ecnu aToT BkIaj 3HauuTeneH (Hanpumep, eci 3HaYeHNEe MOMISPHOW A0/ KOMMOHEHTOB B
FCO onpepfeneHbl Ha OCHOBE aHann3a, a He rPaBUMETPUYECKMM MeTOAO0M), TO [/ BbIYMC/IEHNS 3TOW HeonpeaeneHHoCTn
npegnoYTUTENbLHO NCNoNb30BaTb hopmynbl (17) u (19).

5.5.2.2 OueHka HeonpeaenieHHOCTU ans metoga A
HeonpefeneHHOCTb BbIYUC/AKOT HA OCHOBAHUN CTaHAAPTHOIO MeToda pacnpoCcTPaHeHUs MorpewHocTyr
HEHOPMa/IM30BaHHbIX KOMMNOHEHTOB, ONpeAensaeMbIX METOAOM NPSAMbIX U3MePeHUA, No hopmyne

S(Xmcj) ~ (16)

B copmyny (16) Heo6x0AMMO NOACTaBAATb Pas/iNyHble 3HaYeHUs, onpeaesieHHble BO BpeMsi NOCTpoe-
HUA rpafynMpOBOYHON XapakTepuUcTnku (3tan 1 mnum atan 2) nrpagymposBkn ¢ ncnonb3osaHnem 3C (atan 3). He-
onpeAesnieHHOCTb 3HAYEHWUA MOIAPHOI A0/IM KOMNOHeHTOB B FCO BbIYMCAAIOT NO hopmyrie

S(*mc_):*r Lfr*<*c.Wmu) (17)
.U.TC-) *c.v»rm. |

5.5.2.3 OueHka HeonpegenieHHocTn ana metoga B

BbluncnatoT HeonpeaeneHHoCTb Ha OCHOBaHUM CTaHAapPTHOro MeToZa pacrnpocTpaHeHUss NorpewHocTn
HEHOPMa/IM30BaHHbIX 3HAYEHUI MOASPHOW AO0NN KOMMOHEHTOB, ONpefensemMbiX MeTOAOM NPSAMbIX n3Mepe-
HWA. No chopmyie

®MBE.1 (N»rT 4 N1%) (18)

3HauveHne sM3E. ncnosnb3yemoe Bgopmye (18). nonyyatoT Ha aTane 1 1 ncnonb3yroT Kak O6LLY annpok-
CcYMaUVIO MOTFPELLHOCTY U3MEPEHMIA. YMCo NOBTOPHbIX aHa/IM30B Npobbl h%cocTaBnsieT, Hanpumep, ABa Win
TPV B cny4vyae MPUMEHEeHUs rasoBoro xpomarorpada B flabopaTtopHbIX YCNOBUAX, W OAWH (MO onpegerne-
HWIO) — B C/lyyae NpMMeHeHMS NOTOKOBOMO ra3oBOro xpomarorpadga. Bbluncnaiot HeonpegeneHHOCTb 3Havye-
HWUIA MONSIPHOI 40NN KOMNOHeHTOB B FCO no chopmyne

. 12 r 2
s(*mc.”) ‘s (x c,wim.j)

S(Xmei)- xanl . | (19)

*mec.l L *cwmi

BbIUMCSIOT HeoNpeaeeHHOCTb, 0GYC/IOB/IEHHYHO MCMOJIb30BaHHbIM METOZAO0M FpafyvipoBKM MO OAHOIA
Touke, no chopmyne

s(xnmgl) = ¥s(x;c,)2+s].,. (2°)

5.5.3 KomMnoHeHTbl, onpegenisiemMmblie MEeTO40M KOCBEHHbIX N3MeEPEHUI

5.5.3.1 O6wasa yactb

BbluMcneHne 3HayeHUin MONSPHOWN O0MM KOMMOHEHTOB, onpefensieMblX MeTOAOM KOCBEHHbIX U3mepe-
HWA. NPOBOAAT C UCMO/Ib30BaHNEM CPaBHUTE/IbBHOrO KOMMOHEHTa (MNn CBA3YIOLWEro KoMnoHeHTa). M3 dop-
mMyn (13) wnm (15) BUAHO, YTO NPWU BbIYUC/IEHUN CrefyeT yYuUTbiBaTb [OMO/HUTEIbHbIE UCTOYHUKN MOrpeLu-
HOCTW.
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5.5.3.2 Metog A
Ansa metoga A paccuuTbiBalOT HeonpeneneHHOCTb 3HaYeHU MOSISIPHONM 40NN KOMMOHEHTOB B Npobe,
ornpeaensieMblX KOCBEHHbIM METOAOM, C y4EeTOM COCTaB/SOWMX NOrPeELLHOCTH No dhopmye

2 2 r 2
{ s(*mcrot) - i S(Rrrf 1) 3 (R me.ret) (21)

"ft * Tc,rel XWRM,rof L A me.ret

YunTbIBalOT AOMNONHUTENBHYIO HEONpeaeeHHOCTb, BbI3BaHHYIO MOrPeLHOCTbI0 U3MEpPEeHUA 3HaYeHWU
MOJISIPHOW A0/ KOMMOHeHTOB B FCO, no dhopmyne

3(*rt') 4 sCe.rm.r>f (22)

X rrt,r xcwm,/ J

S(Xrtl1) ~ Xnt.i

5.5.3.3 Metog B
[na meToga B paccunTbiBalOT HeonpeAeneHHOCTb 3HayYeHui i MONSIPHOM A0/ KOMMOHEHTOB B Npo6e,
onpeaensieMbiX KOCBEHHbIM METOAOM, C y4eTOM COCTaB/IAOWMX MOrpeLHoCcT! No opmye

+ N8) (23)

3HaueHue sibe, Mcnosib30BaHHOe B chopmyse (23), nonyyaroT Ha aTane 1 1 NCNosb3yIOT ero Kak obLyto
annpokcuMaumio NorpewwHoCT! U3MepeHnin. Yicno NoBTOPHbIX aHa/In30B NPo6bI cocTaBnseT, Hanpumep,
[Ba WM Tpu B c/lyyae NprYMeHEHNS ra3oBOro xpomatorpadya B 1a6opaTopHbIX YCNOBUSX, U 0AMH (Mo onpepae-
NleHn0) — B c/lyyae NPUMEHeHNs NOTOKOBOrO ra3oBoro xpomarorpada.

BbIluncNsa0T HeonpeaeneHHOCTb Ha OCHOBE 3HaYeHWi i MONSAPHOW 4011 KOMMOHeHToB B TCO no chopmyne

S(*rrf ) 3(*c.BTT.|")
S(xrru) = Xrr1l (24)
1 cwm/ J

BoiuncnsioT HeonpeneneHHoCTb, 06YC/IOB/IEHHYIO UCMO/b30BaHHLIM METOAOM rpajyvpoBKU NO OLHOW
TOukKe, no chopmyne

(25)

S(*rrt)) = -~s (*rrt |)2 ‘m SB.ror

5.6 3OTan 6. BbluncneHne HOpManan30BaHHbIX 3HAYEHU I MONAPHOW 40NN KOMNOHEHTOB

MpY BbIYNCAEHUN HOPMAIM30BaHHbIX 3HAYEHWI MONSPHON 40NN KOMMNOHEHTOB HEO6X0AUMO 3HaTb 3Ha-
YeHNs MOMISIPHOM A0 NPOUUX (HeaHaTM3NpPyeMbIX) KOMNOHEHTOB (C (PMKCUPOBAHHBIMU 3HAYEHUSIMU MOSISP-
HoW ponu). MNpegnonaraeTcs, 4To obLwee KOAMYECTBO 3TUX KOMMOHEHTOB B NMpob6e mMaso MO CPaBHEHWUIO C
oCTa/lbHbIMU (ONpegensemMmbiMyU MeToAaMn NPSAMbIX U KOCBEHHbIX M3MePEeHWNi) KOMMOHEeHTaMM.

Hopmanusauus pesynbTaTtoB lONyCKaeTcsa B Cny4vae, ec/ivi CyMMa HEHOPMa/IM30BaHHbIX 3HAYEHUR MO-
NAPHO 40NN KOMMOHEHTOB He MeHblue 4yeM 0,98 win He 6onblue yeM 1.02. Bbl4MCAAT HOPMa/IM30BaHHbIE
3HaYeHNs MOJIAPHOM 40N KOMMOHEHTOB Mo hopmyse

*>Y r-(1“ xoc)- 6>
L*;
Wi

11



FOCT 31371.2—2008

5.7 9tan 7. BbluncneHne ctaHfapTHbIX OTK/IOHEHW HOPMasM30BaHHbIX 3HAYeHWUli MOJSPHOW
00NN KOMMOHEHTOB

BbIUMCAAI0T cTaHAAPTHbIE OTK/IOHEHUS HOPMa/IM30BaHHbIX 3HAaYeHU MONSIPHONM 40N KOMIMOHEHTOB MO
copmyne

S(X)=Xe=lAL * Nx;)2+£ WX;)]2. (27)
V X, *-1

Mop kopHem B hopmyne (27) npuBeaeHa CyMMa KBaapaToB BCeX CTaH4apTHbIX OTK/IOHEHUI (anucnepcuii)
3HaYeHN MOJIAPHON A0 HEHOPMa/IM30BaHHbIX KOMMOHEHTOB (ONpeAenseMblX MeTogamMmun NPsMbIX U KOCBEH-
HbIX U3MepeHunii). Popmyna (27) ABnseTcsa NPUGAMKEHHOW 1 OCHOBbIBAETCA Ha AOMYLEeHUN, YTO CyMMa HEHOP-
Ma/IN30BaHHbIX 3HAYeHUI MONSAPHON AoNn 65M3Ka K 1.

NMpumeyaHune — (CymmapHasa) MonsipHasi 40N NPOYMX KOMMOHEHTOB Xoca 60/1bLWMHCTBE ClyYaeB OYeHb Mana
no cpaBHEHUKD C MOI'IFIDHOVI ,CI,OI'IEVI OCTa/IbHbIX KOMMOHEHTOB. [103TOMY CTaHAapTHOE OTK/IOHEHME 3HauYEeHN MOJ'IFIpHOVI
A0 NPOYUX KOMMOHEHTOB XQC HE NPUHUMAKOT a pacyeT Npu BbIYNC/IEHNN CTaHAAPTHOINO OTK/IOHEHUA ANA HOpMasin3oBaH-

HbIX KOMMNOHEHTOB. 3TO. BO3MOXHO, cAesiano 6bl BbIYNCNEHNA HAMHOrO 60/1ee CNOXHbIMU, He OKa3blBas HWKAKOro 3Hauun-
TeNIbHOroO B/ISIHUA HA KOHEYHbIN pesynbTart.

5.8 3T1an 8. BbluncrsieHne HeonpeneneHHOCTN N CXOAUMOCTU pe3y/ibTaToB

5.8.1 A6conoTHasaA HeonpeaesieHHOCTb
A6CONIOTHYIO HeonpeaeneHHocTb U A X,) HOpMasin30BaHHbIX 3HAUYEHWUI MOJISIPHOW [0/ KOMMOHEHTOB
onpeaenstoT no opmyne

Ug x ) =rs(x0(. (28)

3HauveHne t MOXeT 6bITb NosTyyeHo u3 Tabnuupbl A.1 (npunoxeHne A). Yncno cteneHeii cBo6oabl o5l 3T0-
ro t nonyyatoT Ha aTane 1: B criydyae rpagympoBOYHON XapakTepucTUkM COo CBOGOAHBIM Y1EHOM OHO PaBHO [/ -
(T + 1)]. a BCcNyvae rpalyMpoOBOYHON XapaKTepUCTUKN 6e3 CBOGOAHOrO YneHa — (/1- ).

5.8.2 OTHOCuTenbHas HeonpeaesneHHOCTb

BbIuMCnsOT OTHOCUTENBHYIO HeonpegeneHHocTb Uid(X.) HopMann3oBaHHbIX 3HAYEHWIT MOMSIPHOW [0MN
KOMMOHEHTOB. %, rno copmye

4,.(*,)gtWX)i(|) 100’ (29)

5.9 CooTHOWweHne Mexay HacToAwum ctaHgaptom u FOCT 31369

5.9.1 O6wure NONOXEHNS

B cootBeTcTBMM ¢ TOCT 31369 N4 TOro, YTO6bI BbIYNCINTL NEPeYUCIeHHble B HEM (h3nyeckme CBOI-
CTBa U UX CXOAMMOCTb, TPebYIOTCA laHHble KOMIMOHEHTHOrO cocTasa. B HacTosem nogpasgesne ycTaHaBvsa-
eTCcs CBA3b MeXAy BbiBOgamMu Hactoswero ctaHgapta u FOCT 31369.

5.9.2 HeHopmMann3oBaHHOe 3Ha4YeHne MOMIAPHON foNn

BbluncnsoT cTaHAapTHble OTK/IOHEHUSI HEHOPMA/IN30BaHHbIX 3HAYeHW MOJIAPHON [0/ KOMMOHEHTOB,
noJlyyYeHHble B YCNIOBUAX CXOAMMOCTH, MO hopmyie

- =2d 2 s(x;>

roe AX] =r{.

5.9.3 HopmanusoBaHHOe 3Ha4YeHVe MOMAAPHOW A0AN

BbluncnsaoT cTaHgapTHbIE OTK/IOHEHUSA HOPMasIM30BaHHbIX 3HaYeHU MONSIPHON 401N KOMIMOHEHTOB, Mo-
NIyYeHHble B YC/IOBUAX CXOAUMOCTH, Mo hopmyne

r,=2V2s(x,>
rae X, — HOpMasiM30BaHHOE 3HaYeHne MOJISIPHOM JoNu:

aox,=r>

12
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MpunoxeHne A
(cnpaBoyYHOE)

KpuTnueckue 3HaueHns koadpduuymeHta CTblogoHTa t

B Ta6nuue A.1l npuBeaeHbl KpUTUYECKMe 3HauYeHus KoaddpruneHTa CTblogeHTa / A/1a LOBepUTesbHbIX BEPOSITHOC-
Telh 95 % 1 99 %.

Ta6nuuya A.1— Kputuyeckue 3HauveHusa I

[loBepuTtesibHasi BEPOSTHOCTb
Yucno cTeneHel cBoboab!

95% 99%
1 12.7 63.7
2 4.30 9.92
3 3.18 5.84
4 2.78 4.60
5 257 4.03
6 2.45 3.71
7 2.36 3.50
8 231 3.36
9 2.26 3.25
10 2.23 3.17
11 2.20 3.11
12 2.18 3.05
13 2.16 3.01
14 2.14 2.98
15 2,13 2.95
16 2.12 2.92
17 2.11 2,90
18 2.10 2.88
19 2.09 2.86
20 2.09 2.85
(0} 1.96 2.58

13
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MpunoxeHne B
(cnpaBo4HOE)

MprmMmep pe3ynbTaToB XpoMaTorpag)Mueckoro aHasim3a KOMMNOHEHTOB NMPUPOAHOTIO rasa

B npunoxeHnn, BKayecTse nNpumepa, NnpuBeeHbl 3KCNepuMeHTa/lbHble JaHHble, NO/lyYeHHble C MOMOLLbIO ra3oBOro
XxpomaTtorpacda. [laHHble aHaIM30B npeacTas/ieHbl B Tabnuue B.1, a pesysibTaTbl 06paboTKM AaHHbIX, COr1acHO aTanam,
yCTaHOB/IEHHbIM B pa3gene 5. npeactaBneHbl B Tabnuuax B.2—B.10.

Ta6nunya B.1 — VcxoaHble faHHble aHa/IM30B NPV MCNOMb30BaHUN aTTeCTOBAHHbIX 3TANOHHbIX ra30BbIX CMeceit
(3C) (npn Tpex NOBTOPHbIX aHaIn3ax)

MeTaH. 3C
ras 1 ras 2 Mas3 ras 4 fass faz 6 ras 7
MonspHasa gons. % 65.146 85.776 75.602 88.766 79.758 70.301 95.203
165 798.87 214 424.77 190 392.92 221 549.75 200 286.27 177 903.69 236 194.26
OTKVKN 165 979.54 214 555.59 190208.11 221 426.74 200 304.79 177 911.01 236 139.76
165981.30 214 285.16 190 246.59 221 133.67 200 070.49 177 783.43 236 314.58
OtaH. OC
fas 1 las 2 ras3 ras4 fass a3 6 ras 7
MonspHasa gons. % 5.702 3.439 10.894 0.595 8.374 7.380 1.451
23570.03 14 283.97 44 673.11 2 502.28 34 442,71 30 387.47 6 044,86
OTKMKM 23 585.87 14 295.91 44 659.86 2 496.92 34 428.37 30 389.68 6 044,94
23590.53 14 275.36 44 625.63 2494.49 34 403.68 30 378.11 6 048,77
MponaH. 3C
fras 1 fas 2 ras3 ras 4 rass fas 6 ras7
MonspHas gonsa. % 3.927 3.422 0.081 2.291 0.820 2.872 0.899
20 659.79 18044.84 439.66 12 152.91 4 269.36 15 084.82 4 791.53
OTKAVKM 20 668.98 18 064.06 434.65 12 154.09 4 267.50 15133.59 4 795.68
20680.61 18 041.95 434.00 12 132.08 4 266.81 15081.18 4 828,73
2-MNetnnnponaH, 3C
ras 1 fas 2 Mas3 ras 4 fazs a3 6 fas 7
MonspHasa gons. % 0.033 0,144 0.230 0.366 0.472 0.592 0.558
212.41 923.47 1460,75 2 304.16 2 958.62 3681.85 3 515,96
OTKMKM 214.33 925.21 1454,15 2 321.25 2 944.19 3665.56 3519.30
214,28 924.62 1455 57 2 294,51 2 940.71 3 680.96 3 521.76
H-ByTaH. 3C
fas 1 las2 ras3 ras4 fass a3 6 ras 7
MonspHas gons. % 0.030 0.143 0.235 0.348 0.460 0.685 0.621
198.80 873,20 1460.75 2 187.50 2 842,89 4 298,82 3826.17
OTKMKM 202.53 874.69 1453.74 2 160.36 2 876.33 4 27351 3 828.50
202.37 872.91 1456.10 2 181.44 2 872.86 4 298.56 3 828,75
A30T1. 3C
ras 1 ras 2 ras3 fas 4 rass ras 6 ras7
MonspHasa gons. % 17.605 2481 12.733 5.751 4.326 8.852 0,301
53 439.93 7 757,14 38 806.68 17 839.91 13432.12 27 199,58 993.44
OTKVKN 53471.20 7 760.39 38 767.16 17 831.05 13425.94 27 231.83 992.75
53 475.91 7 756.20 38 780,51 17 819.08 13417.57 27 219.39 994.79
[Awvo keng yrnepopa.oC
fas 1 as2 ras3 ras 4 fass a3 6 fas 7
MonspHasa gons. % 7.558 4.595 0.225 1.883 5.791 9.317 0,967
27 318.70 16 645.62 836.95 6 837,86 20 938.43 33587.92 3 515,53
OTKMKN 27 337.69 16 658.36 834.69 6 834.00 20939.91 33 598,91 3513.75
27 348.80 16 634.59 835.18 6 829.18 20919.43 33586.73 3516.45
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OkoH4YaHue Tabnuubl B. 1

Pa6ouas atanioHHas rasaBas cmecb (FC O)(ABYKpaTHb i aHan3)

KOMMOHEHT n2 co, CH4 C,HB cH48 130-CuH ,0 H-C4H,0
MonsipHas gons. % 13.703 1.049 82.568 2.099 0.431 0.068 0.082
OTkMKN 41 139.33 3814.33 205 395.02 12 101.09 2 276.10 440,22 513.29
41 139.42 3814.36 205 395.22 12 101.14 2276.13 440.24 513.31
Mpo6a (aBYyKpaTHbIV aHanNn3)
KOMMOHeHT n2 Co, CH4 CH,, csh, 130-C4H,0 HCHO
OTKANKMN 40 831.46 3 808.56 205 856.65 11 975.91 2 285.85 426.39 529.00
40 823.92 3807.52 205 934.98 11 977.43 2 286.06 426.93 529.01
KoMnoHeHT Heo-C4H 12 1n30-CeH ,, H-CBEH,, Cﬁ
OTKNKN 54,74 144.81 140.46 553,32
54.43 144.87 140.31 557.18

JTtan 1. PerpeccuoHHbli aHanun3 (5.1.4)

B kayecTBe npumepa Bbl4MCNEHN Gblna BbibpaHa rpafyMpoBoYHasi XxapakTepucTuka asa guokcuga yrnepoga. Boi-
YUCEeHNA ANA APYTUX KOMMOHEHTOB MOTYT GbITb CAeNaHbl Takum Xe o6pa3om.

Ans nog6opa BMAa rpafynpoBOYHON XapakTePUCTUKM NepPBOro, BTOPOro Y TPeTbero nopsiaka (BkAw4yasi cBO60AHbIN
4sleH) UCnonb3oBasnacb KOMMblOTEPHas NporpaMmma. Pe3ynbTathl Nnog6opa npuBeAeHbl B Tabnuue B.2 (4ns nonyyeHus pe-
3yNbTaToOB B A0JISIX 3HAYEHUSI MOJISIPHOW A0/U, BbIPaXeHHble B NpoLeHTax, Aennnucb Ha 100).

Ta6nuuya B.2— Pesynbtatbl nog6opa rpasyMpoBOYHOM XapaKTepuCcTUKn

Mopsgok *SSR Kun

MNepBblii 0.021 492 884 7,22887 10 »
Brtopoii 0.021 492 970 2.84930 10-»
TpeTnii 0.021 492 985 2.18136 10»

3tan 2. Bbi6op rpagynpoBo4YHOli xapaktepuctukn (5.1.4)
3HaueHuns t. paccuMTaHHble A5 KaX40ro nopsjka nosvHoMmnanbHol yHKLMKU, NpuBeaeHbl a Tabnuue B.3.

Ta6nuuya B.3— Kputepuu BblibOpa rpasyMpoBOYHON XapaKTepUCTUKN

Mopsaok BbumcneHHoe 1 \% Kputnyeckoe 3HaveHue 1
MNepBblii 1724.297 19 2.09
Btopoii 5.494 18 2.10
TpeTtwnii 2.622 17 211

BbiBOA: UneH TpeTbero nopsgka sBnsetcsa 3HavymmbiM (1(3) > KpuTuueckoro 3HaveHus f], Hanbonee cooTBeTCTBYIO-
wei Mofenblo Ha 3TOM 3Tane ABMAETCH rpagyupoBoYHas PyHKUMA TpeTbero nopsaka.

NMpoBepka NPaBUIbHOCTU FPafyMpPOBOYHOW XapaKTePUCTUKN

OueHka cBO60AHOrO YneHa rpagyvpoBOYHON XapakTepUCTUKN TPeTbero nopsigka:

CBOGOAHbIN YneH = -7.541 m10~5+ 6.343 « 10°®

95 % poBepuTenbHbIN MHTepBan =-1.388 10-4£-7.541 «10*®@5-1.198 1O Nl

95 % pAoBepuTesibHbIV MHTepBas He BK/IOYaeT Hy/b. M03TOMY CBOGOAHBIN Y/ieH SIBNSieTCA 3HAYUMbIM.

BbiBog: [N gvokcuaa yrnepoja BblGupaeTcs rpajynpoBoYvHas XapakTepucTrka TPeTbero nopsjka ¢ HeHyeBbIM
CBOGOHLIM Y/IEHOM.

OnNTUMasibHYI0 rpagynpoBOYHYIO XapakTepuCcTUKY 4151 KaXA0ro KOMMOHeHTa BbIUYMC/AKT C UCnosib3oBaHnem 3C. co-
AepXallux COOTBETCTBYIOLNIA KOMMOHEHT.

Ta6nuuya B.4— OnTumanbHble rpagyMpoBOYHblE XapaKTEPUCTUKN ANS APYTNX KOMMOHEHTOB B 3C

OtcekaeMbIii
KomroHeHT Mopsinok SOK a. b c d
MeTaH 3 Oa -4.126 10° 9.745 10 * -2.783-10-" 4.670 10-"
STtaH 3 Het — 2,382-10-* 1.968 10-'» -1,512-10-""
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OKoHYaHue Tabnuubl 8.4

OTtcekaeMblii
KomroHeHT Mopsnok p—— a, b. [} d
MponaH 1 Het — 1.897-10-® — -
MN306yTaH 1 Aa -3.337 103 1.607-10-® - -
H-6yTaH 1 Het — 1.607-10 e — —
AsoT 3 Het —_ 3.155-108B 4.919 10-” -4.377 «10%T
[vokeung yrnepoga 3 Ja -7.541-10* 2.775-10-B -1.063-10-'2 3.201 10~

B aTOM npumepe OTHOCUTENbHbIN KO3 MULMEHT YyBCTBUTENBHOCTM K ANnA KOMMNOHeHTa Ca.. onpefeneHHoro MeTo-
[0M o6paTHOW npoayBKuW, oueHeH kak 0.59.

MeTopg A: Vcnonb3yemble rpajynpoBOYHble XapakTePUCTUKN ByayT TakKMMU Xe. Kak OnTUManbHble. pacCHuTaHHble
Ha aTane 1. Ha npakTtuke, ecnv creayoT MeToay A Y UCNONb3YHOT APYrve rpafyvpoBOYHbIE XapaKTePUCTUKK, TO OHY A0
XHbl 6bITb MOMy4YeHblI NO cooTBeTCTBYOWMM DC. OcTanbHblie Npoueaypbl MeToAa A BbIMOSHAKT Tak Xe. He3aBNCUMO OT
BUAA rpaslyMpoBOYHbIX XapakTepUCTUK, UCMOJIb3YeMbIX Ha NpaKTUkKe.

Hurkaknx AONOMHUTENbHBIX BblYUCIEHNI He TpebyeTcs, COOTBETCTBYHOLAA NHopMaUns nosyyaeTcs Ha atane 1.

MeTog B: MNpumeHsieTcsa rpafynpoBoYHasi xapakTepucTuka nepBoro nopsaka c HysieBbIM CBO604HbIM Y/IEHOM U pac-
CUNTbIBAETCA JOMNOSIHUTEIbHASA HeoNpeAeIeHHOCTb, 06YCIOB/IeHHAas UCMO/Ib30BaHNeM «He ONTUMasIbHOW» rpafynpoBoY-
HOI XapaKTepuCTUKN.

MpvmMep — BblunciieHve st AUokcuaa yrnepoaa
- OnTuManbHas rpagympoBoyHas iyHKUMS, ornpeaesieHHasi No meToay A, MeeT BuUf

*c02=-7.541 ‘W 's+ 2.775 «10-° RCOi- 1.063 1O '2 ¢ 3.201 <O "1™

- Wcnonb3ysa rpafynpoBKy Mo of4HOW Touke (MeTog B), andpdepeHumnpyoT NOAMHOM, OMNUChI-
BaloLWMii ONTUMaNIbHYIO rpajyMpoBOYHY0 XapakTepucTUKy, Npy 3TOM nosyyarT

*c02=2.775 10-6- 2.126 +10-,2/~ O.+ 9.603 «10-,7/~ Oj.

- OTknuk npu nogave N'CO, cogepxallero auokeua yrnepoga: Rco= 3814.345 (cpegHee 3Haue-
HVe ABYX aHann3oB). Takum obpasom:

*€0.2= 2.775+10-*- 2.126 *tO->2 3814.345 + 9,603 1(H7+(3814.345)2=2,7683 O/l

- KoadpdhmuymeHT oTKAMKa ana gaHHoro NCO: R, ,, co3= 0.01049/3814.345 = 2,7501 <O /1

Tcos ~ co2(wr) “ ~r,.r,co2=2.7683 «10-e- 2.7501 O -«= 1.8200 KON

- Anana3oH n3MepeHuii MONSAPHOW AoNWM AMOKCUAA yrnepoga, B AONAX, B3AT Ans npumepa (B
onpegesieHHOM MecTe, rae 6bln pa3melleH KOHKpe T HbI ra3oBblii xpoMmaTorpad):

Xi v*r,co2=0.005.
Xun.«r.co2= 0,020.
Takum obpaszom, 8 ,, Q2= (xn wCOj- XLmCQi )/4 = (0.020 - 0.005)/4 = 0.00375.

- JlononHnTenbHOe cTaHgap THoe OTKMNOHeHWe (MCNob3ysa MeTo/ B) cocTasunT:
$-NN.CO, =71 ¢ o ,'+.T.c02= 1-8200 «HO-a m).00375 =6.825 «10-".

[Ona Apyrnx KOMnoHeHToB B 9C pe3ynbTaTtbl BbIYUCMEHUI NpMBeAeHbl B Tabnnue B.5.

Ta6bnunuya 8.5 — Pe3ynbTarbl BbIYUCIEHNI ANS APYTUX KOMMOHEHTOB B 9C

KoMnoHeHT T Xt *U J1 K>,

MeTaH 1.9790-10-® 0.80 0.84 1.9790-10 ®

OTaH 6.6905-10"" 0.01 0.03 3.3453-10"
MponaH 3.4200-10"* 0.002 0.006 3.4200 -0 'F¥
N306yTaH 6.2350 - 10~* 0.0005 0.0006 6,2350-10"*
«-ByTaH 9.4900-10"* 0.0006 0.001 9.4900-10'11
A3zoT -4.7614-10'® 0.12 0.14 -2.3807 -t0"°
Avokecung yrnepoga 1.8200 «10"4 0.005 0.02 6.8250-10'"

MpumeuaHune —IlpuBeseHHble B HacTosWeEN TabvLe cTaHAAPTHbIE OTK/IOHEHUS TaKXe cnefyeT UCNonb30-

BaTb Ha 3Tane 5.
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J1an 3. (5.3)

BbinonHanuce gBa aHanusa, ucnonbsys FCO.

JTtan 4. (5.4)

[na BblYMCNEHNA HEHOPMAIM30BAHHbLIX 3HAYEeHU MONSIPHON A0NW KOMMOHEHTOB B JasbHelillemM B pacyeT NpuHU-
Manncb cpefHne 3HaYeHNs OTK/IMKOB KOMMOHEHTOB e npo6e n FCO.

MeTtopg A

Ans komnoHeHTa (C 02), onpeAensaeMoro MeTo4oM NPsAMbIX U3MeEpPEHN, MONsipHasa 4015 NO rpagynpoBOYHON Xapak-
TepucTuke coctasuna:

V c o 2a 1-0478 1O -*-
*ne co2a 0.01049/0,010495 1.0478 m10* = 0.010473 nnun 1.0473 % (MonspHas [0S, BbIpaXXeHHas BNPOLEHTax).

MonsipHasa Aons onpeaensieMmoro MeTo0M KOCBEHHbIX M3MepeHnii HeoneHTaHa cocTaBuna (Heo-C,,H,2. onpeaense-
MblIii MO CPaBHUTE/IBHOMY KOMMOHEHTY Cs):
~nc.CjN,e 1.8719 +10'3 % (MonsapHasa [0/15, BbIpaXeHHasa B NPoLeHTax).

Fmn»c.l|j* 0.097753 % (MonsapHas 0N, BblpaXeHHas B NPoLeHTax).

MeTop B

Ans komnoHeHTa (C02), onpeaensemMoro MeToAoM MpPsMbIX U3MEPEHU, HEHOPMasin3oBaHHas MosispHas [0NA co-
cTaBuna:

x',,c CO}s 1.04727 «10"™ nnn 1.0473 % (MonspHas A0NS, BblpaXeHHas B NPOLEHTax).

MonsipHast fons onpefenseMoro MeTooM KOCBEHHbIX M3MePEHUIt HeoneHTaHa cocTaBunia (Heo-C.,H12 onpegense-

MbIiA NO CPaBHUTENBLHOMY KOMMOHEHTY Cs):
x‘in.n 7,7521 10-4unn 0.007752 % (MonsapHasa [0S, BblpaXeHHas B NPOLEHTax).

Tab6nuuya B.6 — CpaBHEHMWE HEHOPMa/IN30BaHHbIX 3HAYEHU MOMSAPHOW 40NN KOMNOHEHTOB NPO6bI, onNpeAeneHHbIX
metogamun A u B

KomroHeHT
MeTopa 11 MeTog B
MeTaH 0,82781 0.82769
OTaH 0.020772 0.020774
MponaH 0.004329 0.004329
N306yTaH 0.0006580 0.0006590
H-ByTaH 0.0008451 0.0008451
AzoT 0.13597 0.13599
Anokecupg yrnepoga 0.010473 0.010472
HeoneHTaH 0.00007752 0.00007752
M3oneHTaH 0.00020021 0.00020021
H-MeHTaH 0.00019406 0.00019406
Cb- 0.00062033 0.00062033
O1an 5 (5.5)

[Ns BblUNCNEHNS 3HAYEHWIE MONSIPHOI A0 KOMMOHEHTOB UCMO/b30Ba/IN CPpejiHee 3HauYeHne OTK/IMKOB KOMMOHEH-
ToB BNpo6e n FCO nepeA nocnefHnM aTanoM BbluncneHuii. opmynbl (18) n (23) ncnonb3oBanucb A5 BbIYNC/IEHNUSA CTaH-
AapTHbIX OTKIOHEeHWU Ana meToga B B Tex cnyvasx, korga /1, = hmm= 2.

Kpowme TOro, npegnonaranock, 4To AONOMHUTENNbHAA HeoMNpeaeneHHOCTb, 06ycnoBieHHasa MCO. He3HaunTesbHa.

CTaHAapTHble OTK/IOHEHUS HEHOPMA/IN30BaHHbIX 3HAYEHU MONAPHON 40/ KOMMNOHEHTOB, MOJTyYeHHbIX N0 MeTo-
Aam A v B,npusBefeHbl B Tabnuue B.7.

Tab6nuuya B.7— CpaBHeHWe pe3ynbTaToB BbIYNC/IEHNA CTaHAAPTHbLIX OTKNOHEHWNA HEHOPMa/IM30BaHHbIX 3HaYEeHU
MOJISIPHO A0 KOMMOHEHTOB B Npo6e no metogam A u B

S <>
KomnoHeHT
MeTtoa /1 MeTog B
MeTaH 0.000 5753 0.000 5157
JtaH 0.000 03484 0.000 04199
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OkoHyaHue Tabnuubl B.7

KomroHeHT

MeTtog A
MponaH 0.000 09337
N306yTaH 0.000 03332
«-byTaH 0.000 03584
Asor 0.000 1347
[vokcupa yrnepoga 0.000 05176
HeoneHTaH 0.000 001 701
M3oneHTaH 0.000 004 319
«-lMeHTaH 0.000 004 188
cB 0.00001372

QTtan 6 (5.6)

* (%)

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

Metoq B

9320

02956
03544
1100

04671
09320
09320
09320
09320

B 3TOM npumepe Apyre KOMMNOHEeHTbl OTCYTCTBYIOT, MO3TOMY XK * 0. HOpManv3oBaHHble 3HAYEHWsS1 MOJISIPHOI A0n

KOMMOHEHTOB npuBeaeHbl B Tabnuue B.8.

Ta6nuuya B.8— CpaBHeHMEe HOPMAIM3OBAHHbLIX 3HAYEHWI MOJISIPHOI AONM KOMMOHEHTOB B Npo6e, onpeaesieHHbIX

no metogam A n B

KomnoHeHT

MeTtog A
MeTaH 0.826 19
JTaH 0.020 732
MponaH 0.004 3202
M306yTaH 0.000 65671
«-ByTaH 0.000 84344
A3zoT 0.135 71
[Ovokcup yrnepoaa 0.010 452
HeoneHTaH 0.000 077 369
M3oneHTaH 0.000 19982
«-lMeHTaH 0.000 19368
CB 0.000 61912

Otan 7 (5.7)

X

0.826
0.020
0.004
0.000
0.000
0.135
0.010
0.000
0.000
0.000
0.000

CTaHpapTHble OTK/IOHEHUS HOPMasIN30BaHHbIX 3HauYeHN MOﬂﬂpHOl‘/II A0/ KOMIMOHEHTOB,

nam A un B. npuBegeHbl B Tabnuue B.9.

MeTtopg B

16
735
3206
65782
84352
74
453
077 377
19984
19370
61918

NOJIy4HeHHbIX MO MeTOo-

Ta6nuua B.9— CpaBHeHVe pPe3y/bTaToOB BbIUMCIEHNUS CTAHAAPTHBIX OTK/IOHEHWUY HOPMAa/IM30BaHHbIX 3HAYEHW

MOJISIPHO JONIN KOMMOHEHTOB B Npo6e no metodam A n B

KomnoHeHT

MeTtog A
MeTaH 0.0001804
JTaH 0.000 03627
MponaH 0.000 09283
M306yTaH 0.000 03313
«-ByTaH 0.000 03574
A3oT 0.000 1410
Avokecug yrnepoga 0.000 05110
HeoneHTaH 0.000 001 698
M3oneHTaH 0.000 004 311
«-lMeHTaH 0.000 004 181
ca 0.000 01369

Otan 8 (5.8)

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

MeTtog B

2234

04271
09266
02949
03534
1217

04651
09302
09301
09301
09297

Yuncno cteneHein cBo6oabl ANsi pasnMUHbIX KOMNOHEHTOB MOXET 6biTb BbIYMCNEHO ANSA ABYX METOAOB NO pe3y/bTa-
TaMm 3Tana 1. BCcoOTBeTCTBUM C YNC/IOM CTeneHeli cBo60A4bl OnpeAensioT KpUTUYeckoe 3HaveHne tno Taénvue A.1 (npuio-
XeHue A). 9To 3HauyeHue f 3aTeM yMHOXaeTcs Ha CTaHAAPTHblE OTK/OHEHUS HOPMAalM30BAHHOTO 3HAYEHWUS MONSIPHOW

A0 KOMNOHEeHTa.
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Tab6nwuuya B.10— Pe3ynbtarbl BbIYUC/IEHUA HeONpeaeneHHOCTH

<w x>
KomnoHeHT

Y 1{Ta6bnmua A.1) MeTog A MeTog B MeTtog A MeTog B
MeTaH 17 211 0.000 03807 0.000 4714 0.04608 0.05706
OTaH 18 2.10 0.000 076 017 0.000 08969 0.3674 0.4325
MponaH 20 2.09 0.000 1940 0.000 1937 4.491 4.482
N306yTaH 19 2.09 0.000 06925 0.000 06163 10.54 9.368
«-ByTaH 20 2.09 0.000 07470 0.000 07387 8.856 8.757
AsoT 18 2,10 0.000 2960 0.000 2656 0.2181 0.1883
Avokeng yrnepoga 17 211 0.000 1087 0.000 09814 1.034 0.9389
HeoneHTaH 20 2.09 0.000 003 549 0.000 1944 4.587 251.3
N3oneHTaH 20 2.09 0.000 009 011 0.000 1944 4.510 97,27
«-MeHTaH 20 2.09 0.000 008 738 0.000 1944 4.512 100.4

Ce. 20 2.09 0.000 02862 0.000 1943 4.6229 31.38
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MpunoxeHue C
(cnpaBo4HOE)

OTHOCUTENbHbIE KO3 P UUNEHTLI YyBCTBUTENBbHOCTHY K

C.1 OTHOCUTeNbHble KO3 P ULUNEHTbI YyBCTBUTENBbHOCTY Ana MU

Ansa NMU[ oTHOCKTEeNbHbIE KO3 (PULMEHTbI HYBCTBUTENBHOCTY BbIYUCSAIOT Kak OTHOLIEHWE YMCna aTOMOB yriepoga
CPaBHUTE/IbHOIO KOMMOHEHTA K YMC/ly aTOMOB Yr/iepo/ia KOMMNOHEHTa Npobbl. 3Ha4eHUA OTHOCUTE/IbHbIX KO3 (DMLMEHTOB
yyBCTBUTENbHOCTU ana MU Ans cpaBHUTENIbHbIX KOMNOHEHTOB (MponaHa u M-6yTaHa) npuBegeHbl B Tabnuue C.1.

Ta6nunuya C.1— OTHOCUTENbHbIE KOAMPULMNEHTBI YYBCTBUTE/TBHOCTHN

OTHOCUTENBHBLIA KOIULIMEHT HyBCTBUTENNIBHOCTN

KomnoHeHT

MponaH m-Bytan

MponaH 1.000 1.333
N306yTaH 0.750 1.000
«-BbyTaH 0.750 1.000
MeHTaHbI 0.600 0.800
[ekcaHbl 0.500 0.667
FenTtaHbl 0.429 0.571
OkKTaHbl 0.375 0.500
BeHzon 0.500 0.667
LinknorekcaH 0.500 0.667
MeTunuunknorekcaH 0.429 0.571
Tonyon 0.429 0.571

MpuBeaAeHHble 3HaYeHUs B3sTbl U3 (5).

C.2 TUNNYHbIE OTHOCUTE/IbHbIEe KO3 PULNEHTbI YyBCTBUTEeNbHOCTM ansa ATN

Ana ATN oTHocuTeNbHble KO3 MULMEHTLI HyBCTBUTE/IBHOCTY ONpeaesieHbl 3KCNEPUMEHTaSIbHO Y MOTYT UCMO/b30-
BaTbCs B KAYECTBE OPUEHTUPOBOYHbIX 3HAYEHUI. ANlbTEPHATUBHLIM METOAOM MOJIYYEHUSA OTHOCUTENbHbIX KO3 UL MEH-
TOB 4YyBCTBUTe/SIbHOCTM Ans ATM ABNsieTcs, Hanpumep, onpegenieHne ux nytem (pacwMpeHHOro) aHanvsa, UCNonb3ys
N4 v paHHble, NnpuBeAeHHble B Tabnuue C.1. HekoTopble aKCnepuMeHTaNbHble faHHble nNpuBeaeHbl B Tabnuue C.2.

Tab6nuuya C.2 — 3kcnepumeHTasbHble AaHHble K

K
KomroHeHT (OTHOCUTENBHO NponaHa)
HeoneHTaH 0.75
M3oneHTaH 0.73
H-TeHTaH 0.73

20



FOCT 31371.2—2008

Mpunoxexue O
(o6a3aTenbHoe)

Tpe6oBaHMA K METPOSIOTMUYECKMM XapakTePUCTUKAM onpegenieHnsi KOMMNOHEHTHOro cocTaBa
npupoaHoro rasa

Ta6nunuya D.1— Tpe6oBaHusi K HOMEHKNATYPE, AManasoHam 3Ha4eHul’i MOSIPHOI AONW U paclUMPEHHON Heonpege-
NIEHHOCTN Pe3y/ibTaToB M3MepeHuli MOSAPHON 40NW onpeAensieMbiX KOMNOHEHTOB MPUPOAHOro rasa

PaclumpeHHasn abcontotHas
HanmeHoBaHMe KOMMOHEHTa [vanasoH 3HameHuii MoNsipHOM fonu. % HeonpeaeneHHocTb LWx)u. %.
npu KoadhdomLmeHTe oxBaTa K =2

MeTtaH AO - 99.97 -0,0187 x s 1.88J
-0.0023 x ¢ 0,29
OTaH 0.001— 15 0.04 x » 0.00026
MponaH 0.001—6,0 0.06 *x ¢ 0.00024
N306yTaH 0.001—4.0 0.06 *x ¢ 0.00024
H-ByTaH 0.001—4.0 0.06 x* 0.00024
M3oneHTaH 0.001—2.0 0.06 *x ¢ 0.00024
H-MeHTaH 0.001—2.0 0.06 x ¢ 0.00024
HeoneHTaH 0.0005—0.05 0.06 x 1 0.00024
lekcaHbl (Ce.) 0.001—1.0 0.06 *x ¢ 0.00024
FentaHbl (C,,) 0.001—0.25 0.06 *x ¢ 0.00024
OkTaHbl <C4.) 0.001-0.05 0.08 x s 0.00022
BeHson 0.001—0.05 0.08 -x ¢ 0.00022
Tonyon 0.001—0.05 0.08 *x ¢ 0.00005
Avokeung yrnepopa 0.005—10.00 0.06 x 51 0.0012
Fenwnii 0,001—0.5 0.06 *x A 0.00024
Bogopog 0.001—0.5 0.06 x5 0.00024
Kncnopog ¢ AproH 0.005—2.0 0.06-x 2 0.0012
AsOT 0.005— 15 0.04 -x * 0.0013

PacwupeHHasa abcontoTHas HeonpegeseHHOCTb U(X) B npoleHTax npu koadduumneHTe oxBata K - 2 COOTBe-
TCTBYeT rpaHuue abcontoTHON NOrpeLwHoCcTV Npy 0BepUTENbLHON BeposiTHOCTM P - 0.95.

' ®opmMyna NpMMeHsAeTCsl Npy onpefesieHnn MOMSPHOM A0N MeTaHa Mo PasHOCTU.

J ®opmyna nNprMeHsieTCs NP U3MEPEHUN MOJIAPHOI 0NN MeTaHa BMpsiMyto.
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MpunoxeHue E
(cnpaBo4HOE)

CBefleHNsA 0 COOTBETCTBUU CCbIJTOYHbIX MeXAYHapOAHbIX CTaH4apTOB MeXrocynapCTBeHHbIM

cTaHgapTam
Ta6bnunya EI1
O603HaYeHMe N HaMeHOBaHVe MeXayHapoAHOro CreneHb 0O603HayeHne N HauMeHoBaHue
cTaHgapTa COOTBETCTBYSA MEXroCcyAapCTBEHHOIO CTaHAapTa

NCO 6974-1:2000 MOD FOCT 31371.1—2008
«[a3 npupogHbIii. OnpeaeneHne coctaBa MeTo- «la3 npupogHbIii. OnNpeaenieHne coctaBa MeTo-
[,0M ra3oBoii xpomartorpadum ¢ OLLeHKOW Heonpe- [,0M rasoBoli xpomartorpadum c oueHKoli Heonpe-
AeneHHocTtun. Yactb 1. PykoBOACTBO MO nposeje- AeneHHocTu. Yacte 1. PykoBOoACTBO Mo nposeje-
HWIO aHanunsa» HUIO aHann3a»
NCO 6976:1995 MOD FOCT 31369—2008
«[a3 npupoaHbIii. BbluncneHve TennoTbl cropa- «[a3 NpupoaHbIii. BbluncneHne TennoTbl cropa-
HUS. MJIOTHOCTW, OTHOCWUTEsNIbHOW NAOTHOCTU W HUS, NJIOTHOCTWU, OTHOCWUTENbHOW MNMOTHOCTU U
yncna Bo66e Ha OCHOBE KOMMOHEHTHOro cocTa- uncna Bo66e Ha OCHOBe KOMMOHEHTHOrO cocTa-
Ba» Ba»
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