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FOCT 31371.2—2008

[lpegucnoBue

Llenun, 0CHOBHbLIE NPUHLUMBI 1 OCHOBHOW NOPSIACK NPoBeAeHUA paboT No MeXrocyaapCTBEHHON CTaHaap-
Tu3aunun yctanosneHsl [OCT 1.0—92 «MexrocyaapcTBeHHasa cuctema ctaHgapTmaaunn. OCHOBHbIE NONOXKe-
Husa» U TOCT 1.2—97 «MexrocygapcTBeHHast cuctemMa ctaHgaptusaumn. CtaHgapTbl MEXrocyaapCTBEHHbIE,
npaBua n pekoMeHgauum no MexXxrocynapctBeHHOW ctaHaapTusaunn. MNopsgok paspaboTKu, NPUHATUSA, NMPK-
MeHeHWs1, ODHOBMEHUsS N OTMEHbI»

CBeZeHUA O cTaHpapTe

1 NOAMrOTOBJIEH OTKpbITEIM akUMOHEpHEIM obLllecTBoM «lasnpom» U PegepanbHbIM rocyaapCTBEH-
HbIM YHUTapHbLIM nNpeanpuatnemMm «Bcepoccumcknm HaydyHo-UuccnegoBaTenbCKMA UHCTUTYT MeEeTPOoNornu
im. .. Mengeneesa» (®IYI1 «BHAWNM nm. 1.11. MeHgeneeBa») Ha 0CHOBE CODCTBEHHOIO ayTEHTUYHOTO Ne-
peBoda cTaHaapTa, yKasaHHOro B NyHKTe 4

2 BHECEH PenepanbHbIM areHTCTBOM MO TEXHUYECKOMY perynmpoBaHuio 1 METPOMNOTUN

3 NPUNHAT MexrocyaapcTBeHHBLIM COBETOM MO cTaHAapTU3aLnum, MeTponormm n ceptudpukaunm (NpoTo-
kon Ne 33 ot 6 nwoHa 2008 r.)

3a NPUHATUE cTaHaapTa NPOronocoBaru:

Kpatkoe HaumeHoBaHWe CTPaHbl Koo cTpaHbl CokpalleHHOe HAaUMEHOBaAHWE HAUMOHANBLHOTO opraHa
no MK (MCQO 3166) 004—97 no MK (MCO 3166) 004—97 no craHgapTmuaaunm

AsepbanmxaH AZ A3cTtaHpapT

benapycob BY [foccTaHgapT Pecnybnuku benapych

KazaxcrtaH KZ [foccTaHgapT Pecnybnuku KasaxcraH

Kblprbi3cTaH KG KblprelactangapT

MonaoBa MD Mongosa-CtaHpapTt

Poccunckas ®epepauuns RU PeaeparnbHOE areHTCTBO N0 TEXHUYECKOMY

PEryrnMpoBaHuio N MeTPOSIONMN

TamKNKNCTaH TJ TamKnkcTaHgapT

TypkmeHncraH \Y [naBroccnyxba « TypKkMeHCTaHaapTnapb!»

Y3bekncTtaH UZ YactaHaapT

YKpanHa UA [focnoTpebcTaHagapT YKpaunHbl

4 HacTtosawmm ctaHgapT siBnaeTcs MoandpuUUpoBaHHbBIM Mo OTHOLLIEHUIO K MeXayHapoaHOMY cTaHaapTy
NCO 6974-2:2001 «['a3 npupoaHein. OnpegeneHne coctaBa MeTOA0OM rasoBon XpomaTtorpadpum ¢ oLLeHKOU He-
onpeaeneHHOCTU. YacTb 2. XapakTepUCTUKU U3IMePUTENbHON CUCTEMBI N CTaTUCTUYECKUE OLeHKN OaHHbIX»
(1ISO 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»). ['lpy 3TOM AONONHK-
TenbHble NMONMOXEeHUS, a Takke npunoxeHne D, BKNOYEHHbIE B TEKCT cTaHAdapTa ANd ydeTta noTpedbHoCcTen Ha-
LIMOHANLHOMN 3KOHOMUWKK CTpaHbl U/MNM O0CODEHHOCTEN MeXrocyaapCTBEHHOW cTaHOapTM3aunK, BblOeneHol
KYPCUBOM

5 lNpukazom PeaepanbHOro areHTCTBa Nno TEXHUYECKOMY PErynmpoBaHMIO N METPONOTMN OT 3 AeKabps
2008 r. Ne 340-cT mexrocygapcteeHHbIM cTaHgapT FOCT 31371.2—2008 (MCO 6974-2:2001) sBeaeH B Aeu-
CTBUE B Ka4eCcTBe HauuoHanbHoro ctaHaapta Poccunckon Pepepaumm ¢ 1 ausapda 2010 1.

o BBEOEH BINEPBbIE

VIHibopmMalus 0 8eeOeHUU 8 Oeticmeue (fpeKpalleHuu delcmeus) Hacmosauieao cmaHoapma nybruKky-
emcs 8 ykazamerne «HaluoHalbHble cmaHoapmaiy.

ViHcbopmayusi ob UaMeHeHUSIX K HacmosuweMy cmaHoOapmy nybrnukyemcs 8 ykasamerie «HayuoHarbHble
cmaHoapmbi», a mexkcm U3MeHeHUU — 8 UH@OpMaUUOHHbLIX yKa3zamersx «HauuoHanbHble cmaHOapmsbi». B
criydae riepecMompa unu ommeHbl Hacmosuwiea2o cmaHOapma coomeemcemayrujas UHpopmMmauus byoem
ortybriukoeaHa 8 UHOpMalUOHHOM yKa3zamere «HalyluoHarnbHble cmaHoapmabiy

© CraHgapTuHdopm, 2009

B Poccuinckon degepaumn HacToALWMN cTaHAapT He MOXKET ObiTb NONHOCTLIO MW YacTUYHO BOCTMPOUN3BE-
0eH, TUpaXXMpoBaH 1N pacnpocTpaHeH B KadecTBe oduLmManbHoro nsgaHust bes paspeweHna degepanbHOro
areHTCTBa No TEXHNYECKOMY perynmpoBaHUo M MeTPONormmu
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FOCT 31371.2—2008

BBenoeHue

KoMmnnekc wMexrocygapcteeHHblXx crtaHgaptoe [OCT 31371.1—2008 (MCO 06974-1:2000) —
[OCT 31371.6—2008 (MCO 6974-6:2002) nTOCT 31371.7—2008 noa odbwmm HaumeHoBaHUeM «las npupoa-
Helh. OnpegeneHne cocTtaBa MeTOAOM Ta3oBOM XpomaTtorpadoum ¢ oUeHKOWU HeonpedeneHHoCcTU» (aa-
nee — KOMMNNeKC cTaHOapTOB) COCTOUT U3 CreayoLwmx YacTen:

- HacTb 1. PykoBOACTBO Mo NpoBeAeHUIo aHanumsa;

- YacTtb 2. XapakTepUCcTUKN N3MEPUTENBHOWN CUCTEMBI U CTATUCTUYECKMNE OLLEHKN AAHHBIX;

- HacTtb 3. OnpegeneHne Bogopoada, renusa, kucnopoga, asota, guokcmaa yrnepoga v yrnesoaopogos 4o
C, € ucnonb3oBaHMeM ABYX HacaoYHbIX KOJTOHOK;

- HacTtb 4. OnpegeneHne asoTa, AMokcnaa yrnepoga n yrnesogopoaos C,—C. n C,, B nabopaTtopun n c
NMOMOLLLIO BCTPOEHHOWN N3MEPUTENBHOMN CUCTEMEI C UCNONb30OBaHUEM ABYX KOMOHOK;

- Yactb 5. OnpegeneHune asoTa, Auokenaa yrnepoaa u yrnesogopogos C,—C. n C,, B nabopatopunn u
NP1 HENPEPLIBHOM KOHTPOME ¢ MCNOMb30BaHNEM TPEX KONMOHOK;

- Hactb 6. OnpegeneHne Bogopoada, renud, KMcnopoga, asota, guokcuga yrnepoga yn yrnesogopoaos
C,—Cg c ncnonbsoBaHMeM Tpex KanunisapHbIX KOTOHOK;

- YHactb 7. MeToguka BbINONMHEHUA U3MepPeHUA MONSAPHOW 0NN KOMMNOHEHTOB.

KoMnnekc ctaHaapToOB pacnpocTpaHaeTcsl Ha U3MepPeHUa MOMAPHOU A0 KOMMOHEHTOB NMPUPOAHOro
rasza xpomarorpagpumyeckmm MeToaoM € OLEeHKOW HeonpeaeneHHOCTU pe3ynbLTaToB U3MEPEeHNN.

Hactn 1—6 aesndaTca MognpUUUpPOBaHHBIMU MO OTHOLWLEHUIO K COOTBETCTBYOLWMM MeXayHapoaHbIM
ctaHgaptam NCO 6974-1 — NCO 6974-6.

B yactu 7 npuBegeHa MetoauKa BbINMOMHEHUA U3MEepeHU MONAPHOU A0NU KOMMNOHEHTOB NMPUPOAHOIO
rasa, agantupyrowaga nonoxeHna mexagyHapoaHbelx ctaHgaptoB NCO 6974-1 — UCO 6974-6 ¢ yyeToM No-
TpebHoCTEeN HaLKMOHaNbHOW 3KOHOMUKK cTpaH CHI 1 ocobeHHOCTEN MeXrocyaapCTBEHHOW cTaHaapTU3auuu.

B HacTosWemM ctaHgapTe onnucaHbl MeTOoAbl CTaTUCTUYECKOW 0bpaboTKM AaHHbLIX aHanusa npupoaHoro
rasa, NOCTaBMSIEMOro noTpeduTento.

HacTtoawumn ctaHgapT cnegyeT ncnone3oBath coBMecTHO ¢ [OCT 31371.1—2008, B KOTOPOM npuBeae-
Hbl PYKOBOASILLXE YKa3aHUs Mo NpoBeAeHUo aHanm3a npupoaHoro rasa.

NMobon meton aHanumsa unn oanH M3 metoaoB B [OCT 31371.3—2008 — TOCT 31371.7—2008, nnu
Opyron BbIOpaHHBIN MeTod MOXEeT nNpuMeHATbest Tonbko coBMecTHO ¢ [TOCT 31371.1—2008 w
[OCT 31371.2—2008.

KonnyecTBeHHOE onpeaeneHne coctana rasa, basmpyoleecs Ha NPUMeHeHUN rpaaynpoBOYHbIX Xapak-
TEePUCTUK, CTaHAAPTHbLIX 0bpa3LUeB cocTaBa rasoBbix cMecen ([ CO) 1 oTHOCUTENBHBIX KOS PULNEHTOB YYB-
cTBUTenbHoCTU, onucaHo B [OCT 31371.1—2008, Torga Kak yTOYHEeHUe 3TUX popMyn npuMBegeHo B
HacTOoSILLEM cTaHaapTe.

[[CO nrasoeasi npodba aHanM3npyoTCs C MOMOLLLIO OOHOW 1 TOW Xe U3MEPUTENBHON CUCTEMBI NMPU TEX XKEe
YCINMOBUAX U3MepeHUN. KOMMNOHEHTHI, He N3MepaeMble NPUMEHAEeMbIM MeTOAOM, OyAyT BNUATbL HA TOYHOCTb Me-
TOAAa U NO3TOMY AOITKHBI ObITb N3BECTHHI.

Ecnn ' CO He ncnonb3ytoT Ans nepuognyeckon rpagynpoBKUA NUSMepUTENbBHOM CUCTEMBI, TO psa popmMyn,
NpuBeAeHHLIX B HAcTosWEeM cTaHaapTe, U3MeHUTCH. TakMe U3MeHeHUs YKasbiBarTCA AN KaXaon U3 3TUX
dopmyn.

[locne Toro, Kak onpegeneHsl gManasoHbl U3MEPEHUA KOMMNOHEHTOB, BbLINOMHAETCH OLUeHKa C Uenbio
onpeaeneHns, AOMKHbI U 3TU KOMMOHEHThI paccMaTpUBaTbCH Kak:

- MaBHbI€ KOMMOHEHTLI UMW FPYNNbl KOMMNOHEHTOB, KOTOPble aHanM3npyrTCs METOACM NMPSIMbIX U3Mepe-
HUWN (HenocpeaCTBEHHO N3MepsaeMble KOMMOHEHTDI);

- KOMMOHEHTLI UMK rpynnbl KOMMNOHEHTOB, KOTOPLIE aHaNU3NPYHTCA METOAOM KOCBEHHbLIX USMEPEHNN OT-
HOCUTENbHO CpaBHUTENLHOINO KOMMOHEeHTa B rpagynpoBOYHOM rase (KOCBeHHO naMepaemMble KOMMOHEHThI);

- KOMMOHEHTHI, KOTOPLIE HE U3MEPSAOTCH, N MONSIpHAa 40NN KOTOPLIX MOXET ObITb MPUHATA NOCTOAHHON
(HeaHanMsnupyemble KOMMOHEHTHI).

CyMmMa 3Ha4yeHUN MONAPHOM 0N KOMMOHEHTOB, M3MepPeHHbIX MeToA0M MPSAMbIX U3MEepPeHMNIN, KOCBEHHO
N3MEePEHHbIX KOMMOHEHTOB M NOCTOAHHBLIX KOMMNOHEHTOB AO0MKHa paBHATLCS 1.

IV



rOCT 31371.2—2008
(MCO 6974-2:2001)

M E X T O CY 3D APCTWUBEWUHH bl I C T A H O A P T

a3 npupogHbIN

OMNPEOENEHUE COCTABA METOAOM FA30BOU XPOMATOIMPA®UN C OLIEHKOW
HEONPEOQENEHHOCTH

YacTtpr 2
XAPAKTEPUCTUKU USMEPUTENNbHOU CUCTEMbI U CTATUCTUYECKUE OLEHKU OAHHDbIX

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

[laTta BBeaeHuna — 2010—01—01

1 O6nactb NpUMeHeHus

HacTosawmn ctaHaapT ycTaHaBNMBAET METOAblI CTaTUCTUYECKOWN 0BpaboTKM AaHHBLIX aHann3a NPpUPo4HO-
ro rasa, nocraengemoro notpedbutento. OH coaepXUT MeToabl onpeaeneHns XxapakrepucTmk MU3MepuUTenbHON
CUCTEMBI N CTATUCTUMECKUA Noaxod K obpadboTke AaHHbLIX U BbIMUCNEHUIO MOrPELIHOCTU C LUenbio OLUEHKU He-
onpegeneHHOCTU pesynbTaTtoB U3MepeHMIn MOMAPHOW 40NN KOMMOHEHTOB.

HacTtoawumn ctaHgapt cneayet npuMmeHaTs coBMecTHo ¢ TOCT 31371.1—2008.

Hacmosuwjut cmaHoapm criedyem npUMeHSIMb Kak pyKoeoocmeo 051 co30aHUus paboyux rpoueodyp 8 co-

omeemcmauu ¢ [OCT 8.010 0ns KOHKpemMHbIX U3MepumeribHbIX 3aday ¢ y4emomM HOPpM MOYHOCMU, rpueeoeH-
Hbix 8 [OCT 31371.7.

[1pumeuyaHue— [JononHUMenbsHOe rMofioXKeHUe HarpasneHo Ha obecrieyeHue paspabomku HOpMamueHbIX
OOKYMEHMOB 110 aHasu3y KOMIOHEHMHO20 COCmaesa rnpupoOHO20 2a3a 8 KOHKPEMHbIX YCI08USIX MPUMEHEHUS, 3Ha4Uumersib-
HO OMITUYaroLWUXCS Om ycro8ull, YCmaHOB8MeHHbBIX 8 KOMITIIEKCe cmaHdapmos, U ¢ y4emomM CO8PEeMeHHOo20 napka rpubo-
DO8.

2 HopMaTuBHbIe CCbINIKN

B HacTodlemM cTaHaapTe UCNoNb3oBaHbl HOPMAaTUBHBIE CChINTKU Ha crieaytole MeXrocyaapCcTBeHHbIE
cTaHOapThbl;

[OCT 8.010—997 [ocydapcmeeHHas cucmema obecriedeHuUs eQuHcmea uamepeHull. MemooOuKku 8bi-
rofiHeHUs usmMepeHutl. OCHOBHbIE MOMOXeHUs

[OCT 8.576—2002 locyOapcmeeHHasa cucmema obecrniedeHUs eoOuHcmea u3sMepeHuu. [ocyodap-
CMmeeHHas rnoeepoyHas cxemMma 0715 cpedcmea U3MepeHUlU cooepxaHUsi KOMITOHEHMO8 8 2a308bIX cpedax

[OCT 31369—2008 (MCO 6976:1995, MOD) a3 npupoaHbin. BelMUCNeHWe TeNNOThl CropaHus, nNnoT-
HOCTWU, OTHOCUTENBLHOW NMOTHOCTU U Ynucna Bobbe Ha OCHOBE KOMMOHEHTHOIO COCTaBa

[OCT 31371.1—2008 (MCO 6974-1:2000, MOD) a3 npupoaHein. OnpegeneHne coctaBa MeTOA0M ra-
30BOU Xpomartorpadoum ¢ oueHKou HeonpegeneHHocTU. HacTeb 1. PykoBoACTBO NO NpoBeAeHMIo aHanmaa

[OCT 31371.7—2008 [la3 npupooHkiU. OnpedceneHue cocmasa MemoooM 2a3080U XpoMamozpadhuu ¢
OUEeHKoU HeorpedeneHHocmu. Yacme 7. MemoOuKuU 8bINOMHEHUS U3MepeHUU MOSPpHOU 00U KOMITOHEHMOo8

[MTpumeyaHue—Ilpn nonb3oBaHMM HACTOALWMM CTaHAAPTOM LEenecoodbpasHo NPOBEPUTL AENCTBUE CCbINOY-
HbIX CTAHAAPTOB MO yKasartento « HaunoHanbHble cTaHAapPThI», COCTABNEHHOMY MO COCTOAHUIO Ha 1 AHBapsA TEKYLLEro roaa,
M N0 COOTBETCTBYIOLLMM MHAOPMALIMOHHBIM yKalaTensiM, onyornmkoBaHHbIM B TEKYLWWEM roay. Ecnu ccbinovHbi cTaHaapT
3aMeHEH (U3MEHEH), TO NPU NONb30BAHUM HACTOSILLMM CTAHAAPTOM CriegyeT PYKOBOACTBOBATLCH 3aMEHSOWNM (M3MEHEH-
HbIM) CTaHAAPTOM. Ecnun cCbinoYHbIM CTAaHAAPT OTMEHEH De3 3aMeHbl, TO MOMOXEeHWe, B KOTOPOM JAaHAa CCbINKa Ha HEro,
NPUMEHSAETCH B YacTW, HE 3aTparmBatoLEen 3Ty CCbINKY.

" Ha meppumopuu Poccutickol @edepayuu deticmayem 'OCT P 8.5663—36.

U3paHne odbvumanbHoe
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3 TepMUHbI N onpeaeneHus

B HacTosAleM cTaHaapTe NpUMeHeHbl crneayowme TEPMUHBI C COOTBETCTBYOLLMMMN OonpeaeneHUaMm:

3.1 OTKNUK (response): BeixogHou curHan nameputensHoM cUcTeMbl ANs KOMMOHEeHTa, UaMepaemMbli
Kak nnowagb nuka Unu BbicoTta nuka.

[TpumeyaHn e — OTKINUK BbIPpaXXaeTcs B eAnHMLax cHeTa.

3.2 HeonpepeneHHocTb (uncertainty): OueHka, NnpunucaHHas pesynsraTty U3MepeHuin, KoTopas Xxapak-
TepusyeT AManasoH 3Ha4eHUNn, BHYTPU KOTOPOro, Kak MOXHO OXuUAaaTb, NEXUT NCTUHHOE 3Ha4YeHue.

[Tpnmevadnune—B obuwem cnyvae HeonpeaeneHHOCTb U3MEPEHUIN BKINKOYAET MHOIMME cocTaBnsowme. Heko-
TOPbIE U3 HUX MOTYT ObITb OLEHEHBI HA OCHOBE CTAaTUCTUYECKOIO pacnpeaeneHus pesyneratoB psga U3MEPEHNN N OXapak-
TEPU3OBaHbI 3KCMEPUMEHTAaNbHbIM CTAHAAPTHBLIM OTKITOHEHMEM (CpeaHekBagpaTn4eckmm oTknoHeHnem — CKO). OueHku
OPYIrMX COCTaBIMAWMNX MOTYT OCHOBbLIBATLCH TONBKO HA OMbITE MNK Apyron nHdopmaumn.

3.3 atTecToBaHHas 3TanoHHaa rasoeas cMmecb (IAC)V [certified-reference gas mixture (CRM)]:
CMecCb, KOTOPYH UCMONb3YIOT AN onpeaeneHnd rpaaynpoBOYHON XapakTepUCTUKA U3MepUTENbHON CUCTEMBI.

[TpnmedvaHwn e — ATTECTOBaAHHbIE 3TANOHHbIE FA30Bbl€ CMECU MOXHO NMPUIrOTOBUTL NMPAaBUMETPUHECKU B COOT-
BeTCTBUM ¢ [1] nnn atTecTtoBaTh 1 NOATBEPAUTL NOCPEACTBOM CPaBHEHUSA C NEPBUHYHBLIMU 3TANOHHBbIMUW FA30BbIMU CMECAMMU
BNM3Koro cocraea B COOTBETCTBUM C [2] (cm. [3]).

3.4 pabouasn aTanoHHas rasoBasn cMmecb (TCO)? [working-reference gas mixture (WRM)]: Cmecs, Ko-
TOPYIO NCNONb3YIOT Kak padbouunin 3TanoH Ans nepuogmdeckon rpagynpoBki M3MepuTensHoOU CUCTEMB.

[TpnmeyaHun e— Paboune aTanoHHbIe ra3oBble CMECU MOXHO NPUITOTOBUTL NPaBUMETPUYECKN B COOTBETCTBUN
c [1] vnun atTectoBath 1 NoATBEPANUTL NOCPeACcTBOM cnnveHns ¢ 3C bnnakoro cocraBa B COOTBETCTBUMU C [2].

3.5 npaAmMoe uaMmepeHue (direct measurement): UamepeHune, nocpeqCTBOM KOTOPOro OTAeNbHbIE KOMMO-
HEHTbI U/MNK FPYNNLI KOMNOHEHTOB ONpeaenstoTCa NyTEM CpaBHEHUS C MAEHTUYHBIMW KoMmnoHeHTamu B ['CO.

3.0 KocBeHHOe uUsMepeHue (indirect measurement): lamepeHue, NocpeacTBOM KOTOPOro oTAeNbHbIE
KOMMNOHEHTHLI UW/MNK Tpynnbl KOMMOHEHTOB, KOTOPLIE HE MPUCYTCTBYIOT B paboyen 3TafioHHOM ra3oBON CMecCH,
onpenenarnTcs, UCNOMb3ysl OTHOCUTENbHBbIE KOSRPULNEHTLI HYBCTBUTENBHOCTU MO OTHOLLEHUIO K KOMMOHEHTY
B [CO.

3.7 socnpou3zsodumMocmb pelyibmamoe usmMepeHuu (reproducibility of measurement): brniuszocms
pe3ynbmamos UsMepeHUU 0OHOU U moU e 8e/TUYHUHbI, MOJTYHYEHHbIX 8 pa3HbIX Mecmax, pa3HbiMu Memoodamu,
pa3sHbIMU cpedcmeaMu, pa3HbIMU oriepamopamu, 8 pa3Hoe 8peMsi, HO NMpUBEOEHHbIE K OOHUM U MeM Xe YCIlo-
8USIM U3MepeHUU (memMmriepamype, oaerieHUr, ernaxHocmu U op.)

3.8 npeyusuoHHocmse (precision): CmeneHb bi1u30Ccmu opye K opyay He3asUCUMbIX pe3yiibmamos U3-
MEPEHUU, MNMOMYyYEHHbIX 8 KOHKPEMHbIX peariaMeHmMUpPo8aHHbIX yCrogusix.

4 OO0O3HaYeHUsN

4.1 CumBonbli

a, b, c, d — KoahPpULMEHTLI NONMHOMA ANS /-r0 KOMMOHEHTA;

a ’bmcm T. A. — KOS(PPUUMEHTBLI NonMHoOMa Ang KOMMNOHEHTOB MK rpynn KOMMOHEHTOB, aHalMU3UpyeMbIX
MEeTOO0M MPSAMbIX U3MEPEHNN KaK PYHKLNUN MOEHTUYHBIX KOMMNOHEHTOB UMW rpynn B rpagyu-
DOBOYHOM rase;

mc’

h, — YCSI0 NOBTOPHLIX aHaNM3oB Npodbl;

- — Y1CNO NMOBTOPHbLIX aHaANMU30B rocyaapcTBeHHOro ctaHgaptHoro obpasua ('CO);

K — OTHOCUTENBHbLIN KO3 PULUMEHT YYBCTBUTENBHOCTU MO OTHOLLEHUIO K CPaBHUTENbHOMY KOM-
MOHEHTY;

m — NopaacK annpokcumMmupyrowen oyHKUNN;

n — obLlee KONUYECTBO U3MEPEHNIN, UCTIONb3YEMBIX B PETPECCUOHHOM aHanuse;

) B kayecmae ammecmosaHHbIX 3MaroHHbIX 2a308bix cMmeceli 8 coomaemcemauu ¢ FOCT 8.578 AomkHbl UCHONb-
308ambCH amarioHki cpasHeHus (3C).

) B kayecmee paboyux amarnoHHbIX 2a3o8bix cmeceut 8 coomeememeauu ¢ F'OCT 8.578 BormkHbI UCTIONB308AMBCS
2ocyoapcmeeHHbie cmadoapmiebkie obpasus! cocmaesa ([ CO). B kayecmeae [ CO npumeHsarom 20cydapcmeeHHbIe cmaH-
dapmHbsie obpasybi-umumamopki rpupodHozo 2asa (CO-UTITN) unu 2ocyBapcmeeHHbie cmaHOapmHbie obpaayk! Ha
OCHO8e rIpLUpPoOHO20 2a3a maaucmpansHozo (I CO-TIFM),

2
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KOMMOHEHTOB, onpeaenaeMbiX METCAOM NPAMbIX U3MePEeHUN NIHC YACTO KOMMOHEH-
peaenaemMblX MeTo40M KOCBEHHbLIX U3MepPeHUN;

— OTKNUK Npubopa, nonyyeHHsbIn B BUAE nnowagn Unm BelCOThl NUKa, BblpaXKeHHbIN B €AUHUN-
Lax cyeTa;

— rpagynpoBOYHbLIA KOS EPULMEHT (OCHOBAHHLIN Ha rpagynpoBKe NO OAHOMN TOUKE);

— OCTaTo4vHoe cpeaHekBagpaTudeckoe (MSE);

— cpefHekBagpaTudeckoe, obycnoeneHHoe perpeccuen (MSR);

— QocTaTovHada cyMmma KeagpaTtoB (SSE);

— CyMMa KBagpaTtoB, obycrnosneHHas perpeccunen (SSR);

— CTd
— CTd

HAApPTH
HOApTH

oec OT
oe OT

KMo

KINoO

HE

HE

e npeackasaHHoro sHauYeHus;
Me HopManu3oBaHHOIo 3Ha4YeHUA MONAPHOW AONMU;

— cTaHAapTHOoE OTKNOHEeHUEe HEHOPMan3oBaHHOMo 3Ha4YeHU MONSPHOW AO0NU;

— CTaHOdapTHOE OTKNOHeHMe 3HavyeHUa MonapHon gonmn komnoHeHTa B [[CO (no nacnopTy Ha
[[CO);

— CTaHAapTHOE OTKMOHEHUE OTKMMKOB AN 0QHOro YPOBHA MONAPHOW 0NN,

— Pa3HOCTb MeXAay TaHreHcaMu yrioB HaknoHa ONTUMarbHOW rpagynpoBOYHON XapaKkTepuc-
TUKN OTKNUKa B R, ; U rpagdynpoBOYHON XapakTepUCTUKN, MOCTPOEHHOW TOMbKO MO OAHOMY

[CO;

— 3k

— 3k

dHEH

dHEH

ne t-pacnpegeneHuns;
ne mongapHon gonu komnoHeHTta B [ CO (no nacnopty Ha [ CO);

— 3Ha4YeHne MONApPHOU OoNKn, NoNy4YeHHoe no rpadynpoBOYHOMN XapaKTepUCTUKE;
— HeHopManusoBaHHoOe 3Ha4YeHne MONAPHON 0NN,

— HOpMannM3oBaHHoOe 3HavYeHWe MONMAPHOW A0NN;

— HWXHUWU Npeaen N3MepeHnn MonsdpHoM Ao KOMMNOHEHTA;

— BepXHUW npeaen nsmepeHn MonsapHon oMM KOMMNOHEHTA;

— YUCNo cTeneHen ceobobl.

— /-1 KOMMNOHEHT;
— /-€ 3Ha4YeHUe MONAPHON A0NMN;

— NMOPAAKOBLIN HOMEP U3MEPEHUS;
— HaUMEeHbLUNW;
— KOMMOHEHTbLI UMK rpynnbl KOMNOHEHTOB, aHanu3npyemble METOAO0M NPAMbIX U3MEePEHUN Kak

beHI{LI,I/II/I MOEHTUYHbBIX KOMIMOHEHTOB UJTA

Pyrn B rpadynpoBO4YHOM Ia3e€,

— OCTaTo4YHOEe cpeaHekBaapaTu4ecKoe;

— cpeaHeKkBaapaTuyeckoe, obycnoBneHHoe perpeccuen;

— MPOoYnNe KOMMOHEHTLI, KOTOPbLIE HE aHANMU3UPYIOTCA UMM MOTYT paccMaTpPUBaTbLCS KaK NMpu-
CYTCTBYHOLLUME NPU HEN3MEHHOM 3HAYEeHUN MOTNAPHOW 0NN,

— KOMMOHEHTHI U Tpynnbl KOMNOHEHTOB, aHanusnpyemMblie MeTo40M KOCBEHHbLIX U3SMepeH
Nno PyHKLUUK CpaBHUTENBHOIO KOMMOHEHTAa B rpaaynpoBOYHOM rase;

— CPAaBHUTENbHbLIN KOMMOHEHT;

— QOCTaTo4YHas cymmMa KBaapaToB;

— CyMMa KBaapaToB, 0DyCnoBneHHasa perpeccuen;

— npoba;

— HaMBbICLUMN (BEPXHUU Npeaen);

— AnanasoH U3MepeHnH;

— paboyvast aTanoHHas rasoasi cmecb ([CO).

5 MeToauka

5.1 3Jtan 1. OnpegeneHue onTUManbHbIX rPaaynpoBOYHbIX XapaKTepUCTUK

5.1.1 O6wune nonoxeHunn
[paaynpoBOYHbIE XapaKTepUCTUKKA AeTeKTopa onpeaensitoT, UCMOoMb3ys aTTeCTOBaHHbIE 3TalIOHHbIE a-
3oBble cmecun (OC0).
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[ns Ka)Xaoro n3 KOMMNOHEHTOB, onpeaensieMblX METOA0M MNPSAMbIX U3MEPEHU, BbIDUpatoT ONTUMarbHbI
BUAO PYHKLMN OTKNMKA AeTeKTopa, KoTopas AaeT Haunyudllyo 3aBUCUMOCTb MeXay OTKIMMKOM U KONUYECTBOM
KoOMMoHeHTa B 3C. 3TOT aTan BbINOMNHAT NPW:

- NepBoOHAaYarbHON yCTaHOBKE N3MePUTENBbHON CUCTEMBI NOCTABLLUKOM;

- BO30DOHOBNEHUN paboThl Nocne TeKyLero peMoHTa U3MepUTeibHOU CUCTEMBI;

- BO30DOHOBNEHUU pabOoThl NOCNe 3aMeHbl OCHOBHOW YacTW M3MEPUTENBbHOMN CUCTEMBI, HANpuMmep Kpa-
Ha-go3aTopa, KOMOHKWU, AeTekTopa;

- BO30OHOBNEHUM paboThl NOCMEe TOro, Kak nepuoanveckas npoBepka UsMepuTernbHOW CUCTEMbI C UC-
NOMb30BaHMEM KOHTPOMBHOMO(bIX) rasza(oB) Aana oTpuuatenbHbIU pesynbsTar.

[TpumedaHune—MOXET BO3BHUKHYTb HEODXOANMOCTb ONpeaeneHnst rpaaynpoBOYHON XapaKTEPUCTUKN, SIBIA-
IOLLLENCH HANNyYLWeEN annpoKCmMaunen 3KCnepmmMmeHTanbHbIX pe3ynbratoB. HecMoTps Ha TO, YTO KpBbIE BTOPOIo N TPeTbe-
ro nopsiaka MoryT gasaTb JydLlUyo annpokCUMaunio No OTHOLIEHUIO K NONMyYeHHbIM 3KCNepuMeHTarnbHbIM AaHHbIM, O4HAKO
ONA psiga ra3oB 3T0 MOXET OKasaTbCH HEeOCyLWeCTBUMbIM. bonee BaXXHO Nony4nTb HENPOTUBOPEUMNBLIE pe3ynbTaTtbhl AN
pPas3fnYHbIX ra3oB. Ha npakTuke ata HENPOTUBOPEUMBOCTb HACTO MOXET BbITb AOCTUTHYTA C NOMOLLLIC NPOCTOrO NOCTPOE-
HUA KPUBBLIX, OTKNaAbIBasg No 0gQHOW OCU 3HAYEHUSA OTHOCUTENBHOIO OTKINMKA (PaBHOIO OTHOLWWEHWUIO abCONTHONO OTKITMKA K
MOJAPHON Aone), no gpyrom — COOTBETCTBYIOLWLEES 3HAYEHME MONSPHON AO0MNMN.

5.1.2 Bbibop cpaBHUTENBbHbLIX ra3oB

HaxogaT rpaayrnpoBOYUHYIO XapaKkTepPUCcTUKy, onpedendasa OTKUK, COOTBETCTBYIOLMN pa3fIMYHbIM 3Ha4Ye-
HASAM MOMSIPHOWN A0MN KOMMNOHEHTOB, aHaNU3NPyeMbIX METOAOM NPSAMbIX N3MepeHUin. Hucno Heobxoanmelx ra-
30BbIX CMECEeN 3aBUCUT OT MNopsiaka rpagynpoBOYHON XapaKTepUCTUKU, KOTOpas AO0MKHA ObiTb NOCTPOEHa.
MuHumMmanbHoe 4YMcno rasoBbIX cMecel AOMKHO COOTBETCTBOBATb YUCY NONMHOMUANbHBIX KO3 PULNEHTOB
(CM. HWKE) B YpaBHEHUU, ONUCKLIBAKOLLEM rpadynpoBOYHYIC XapakTepuctuky. OaHako pekoMeHayeTcs UCMOoMb-
30BaTb HECKOMNbKO BOonbLUee YACTIO ra3oBbIX CMecein, YeMm Heobxoamumo. B 6onbLUIMHCTBE criydaeB NopsiaokK rpa-
OYUPOBOYHOW XapaKTePUCTUKN 3apaHee He U3BEeCTEeH, HO briarogaps yBenMUEeHMo YiCna 3KCnepumMeHTarnbHbIX
TOYeK NorpelHoCTb ee onpegeneHna ymeHollaeTca. [103ToOMy pekoMeHayeTca UCMOoNb30BaTh HE MeHee ceMU
ra3oBbIX CMecel ¢ pasnmMYHbIMU 3HaYeHUAMU MOMSIPHOW 0NN KOMMOHEHTOB, XOTH B HEKOTOPLIX CMyYasX MOXeT
ObITb AOCTATOUHBLIM M MEHbLLIEE KONMMYECTBO CMEeCcen Ansd NonyyvyeHust yaoBneTBOPUTENBHOW rpaaynpoBOHHON
XapaKkTepPUCTUKMN.

[[a30BLIE CMecK creayeT BblbupaTh Tak, UTODOblI 3HAYEHUSI MONSIPHOW A0NU KOMMOHEHTOB ObINN PaBHO-
MEPHO pacnpeaeneHsl No BCEMY 3a4aHHOMY AMana3oHy U3MEepPeHN Kaxaoro KOMNOHEHTa U oxBaTbiBann 60-
nee WMPOKKUA amManasoH, 4em oxuagaembin. C 3TOW LeNbio MOTryT ObiTb UCMOMNb30BaHbI MHOMOKOMMOHEHTHbIE
ra3oBble CMEeCcU, KaXkgast U3 KOTOPbIX COOAEPXKUT BCE KOMMOHEHTHI, aHaNnM3npyemMble MeToA0M NPAMbIX U3Mepe-
HWUI, C Pa3NUYHbIMW 3HAYEHUSAMN MOMSIPHOWN O0MNU, OXBaTbiBAOLWMMM BECb AMANa3oH U3MEpPeHnN.

[MTpumevanme 1 — Bo3MOXHO MCNONb3oBaHMe BUHAPHBIX rA30BbIX CMecen B MeTaHe. OaHAKO 3TO 3HAYUTENNb-
HO YBENUYUT NPOACIIKUTENBHOCTL NMpoLuecca NocTpoeHUs rpagynpoBoOYHON XapakTEPUCTUKWY, TaK KaK AN KaXxgoro He MeTa-
HOBOIrO KOMMNOHEHTA NOTPEbyeTCs OTAENbHLIM HABOP ra3oBbIX CMEecen B bannoHax.

[ PUMMEYaHWE 2 — nOHFITHO, YTO HEBO3IMOXXHO MNpnrotoBnTb CMECH C H806XO,EI,HMI:IM CaMblM BbICOKMUM UITN Ca-
MbiIM HU3KUM 3Ha4YEeHWNEM MOJ’IFIpHOﬁ A0ITN KaXX40ro KOMIMOHEHTA, NO3ToOMYy BONbWUHCTBO MHOTOKOMIMOHEHTHbIX CpaBHUTEIb-
HbIX rA30BbIX CMECeWu 6y,El,yT MMETb COCTaBbl, AOBOIIbHO CWIbHO OTIMNMYHAKIWNECH OT OB bIYHbIX NMPUPOAHLIX TA30B. lefl
YCIOBUW, HTO QO0Ka3aHa CTabUNbHOCTb 3TUX CMECEN Nnpn XxpaHeHnn n rnpumeHeHnn, He 6yﬂ,8T BO3HUKATb HUKAKNX I’IpO6ﬂ8M
NP X UCIroJrib30BaHUN.

[MpumevaHnune 3—ITllepen ncnonbzoaHmnem (CO HeobXxoaMMO AOKa3aTb OTCYTCTBUE MNPOTUBOPEYNS MEXOY
rpagynpoBOYHON XapakTEPUCTUKON, OrnpeaernieHHON Mo HEeCKOSNIbKUM ToYKamMm € nomouwbio 9C, n 3Ha4eHUAMU MOSAPHOU

nonu [ CO.

5.1.3 MeToaguka nonydeHusa AaHHbIX AN NOCTPOEHUA rpagdynpoBOYHON XapaKTepUCTUKN

C NOMOLLLIO rasoBOro Xpomarorpadpa aHanmsnpyoT Kaxabin 9C, cogepXalum KOMNOHEHTHI, onpegens-
eMble MeToAO0M NMPAMbIX U3MEepeHUK, No MeHbllen Mepe, AgBaxabl (NpeanodTutensHee 5—10 pas). CBoAAT B
Tabnuuy AaHHbIe MHAMBUAYANbHBIX OTKITMKOB Ryh Ka)Ooro /~-ro KOMNoHeHTa Nnpu KaXkaom j-M 3Ha4YeHU Monap-
HOM AonNn 1 ANg Kaxaoro aHanmaa h. lNepen o6padboTKoW NPOBEPSAIOT NMOMy4YeHHble AaHHbIe Ha Hann4ne Bblbpo-
COB. AHaANMM3UPYIOT pesynbraThl HA Hann4ne BLIODPOCOB AN KaXXaoW rpynnbl, onpeaeniemMon KOMMOHEHTOM U
YPOBHEM K3 OHOMO KannMdbpoBOUHOIro MHTEPBANa, C UCMONb30BaHMEM KpUTepua padbbca nnm gpyroro Noaxoas-
Lero Kputepust. ObHapy)XeHHble BO3MOXHbIE BbIOPOCHI UCKITHOYALOT.

[TpnmeyaHune—B nobom psay AaHHbIX MOTYT ObITb OOHAPYXEHbI OTAENbHBIE Pe3ynbTaThl, KOTOPbIE HE COOT-
BETCTBYIOT APYIMM AAaHHbIM 3TOro psiga. OHM paccmMmaTpuBatloTCH Kak BbIBPOCHI M AOIKHbI, MPU COOTBETCTBYIOLLMX YCITOBUSIX,
ObITh yaaneHbl U3 3TOro psaa gaHHbiX. MoryT ObITh onpeageneHbl BO3MOXHbIE MPUYMHBI BbIDPOCOB, HANpUMeEp ayonmnpyto-
LWMECH MOrPEeLHOCT N OCTaBLWASACS YacTb Npegbiaywero 3C, kotopasi Obina He NONHOCTLIO OTAYTa U3 CUCTEMBI Nepes,
TEM, KaK ObINnn 3aperncTpupoBaHbl pesynbraThl aHanm3a Hooro JC.

4
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5.1.4 Bbibop BUAa rpaaynpoBOYHON XapaKTepUCTUKU
5.1.4.1 BBeneHue
Bua rpagaynpoBOYHON XapaKTepUCTUKU cneayeT BeldnpaTbh U3 cneayrowmnx nonMHoMmoB. Ecnin TpebyeTcs

bonee CNOXHbIW NMNOMMMHOM, 3TO 03Ha4aeT, YTO AaHHbIA MeToq He NoaxoanT AN pacCMatpnBaemMoro rpumeHe-
HUA.

X;= a;+ b;R; — nepBbI NOPAAOK; (1)
X, = a,+ bR, + ¢,R’— BTOpOIl NOPAAOK; (2)
x,;=a +b R+cR’+dR’ — TpeTui nopsaok. (3)

CBobBOAHBIN YNeH a; (0TcekaeMbl OTPe3oK) UMEeeT MeCTO He3aBUCUMO OT nopsaka Mogenu, 1 No3ToMy
Kaxkaasa U3 nepevncrneHHbiX Bollle rpagynpoBOYHbIX XapakTEePUCTUK TakKe MOXET NosABUTLCA 6e3 cBoOOAHOro
yrieHa.

BuibupatoT BUA rpagynpoBOMHON XapaKTepUcTUK, NpUHUMas BO BHUMaHMe criegyroume onyLweHns:

- Hanbonee BEPOSATHBIM OTKITMKOM ABMSAETCA NpaAMas NMHUA, NPpoxXoasaLlas Yepes Hadano KoopauHar,

- HYNEeBOW OTCEKAEMbIN OTPE3O0K, O3HAYaoLLUA, YTO HET OTKIMKA Ha KOMIMOHEHT NMpu ero oTCYyTCTBUN, SB-
nserca BeposATHbIM A5 60NbLUMHCTBA KOMMOHEHTOB;

- KPUBWU3HA rpafyMpoOBOYHON XapaKTEPUCTUKN MOXKET BbITb onrMcaHa YeHoOM BTOPOro rnopsiaka, a, Bos-
MOXHO, Y1€HOM TpeTbero nopsiaka;

- ManoBeposiTHO, YTO YneH 6oree BLICOKOro rnopsigka byaeTt uMeTb 6onbliee 3HavyeHmne, Yem YrieH bonee
HU3KOro nopsigka B 0AHOM U TOM Xe YpaBHEHUMN;

- HanMuue Makcumyma UM MUHUMyMa Ha rpaduke BbIMUCNIEHHLIX 3HAYEeHUA MOMSIPHOW A0 OTHOCHK-
TerNbHO OTKMNUKA B AnanasoHe U3MepeHuin Henpuemnemo.

5.1.4.2 PerpeccuoHHLIN aHanns

[To AaHHBLIM, MONy4YeHHbIM Mo 5.1.3, NPOBOAAT PErPeCCUOHHbBIN aHanns, UCNoNb3ys KOMMbIOTEPHYH NPOo-
rpamMmy, COCODHYIO:

- OCYLIECTBNSATb METOAOM HaMMEHbLLIUX KBAApPaToB PErpeccuo 3Had4eHUn MONsSIpHOW 40NN KOMMNO-
HeHTa X; Kak 3aBMCUMOWN nepeMeHHOoN B Buae pyHKLUU OTAEMNbHBIX OTKIIUKOB Rg'h Kak He3aBUCUMON nepe-
MEeHHON:

- OCYLLECTBMATb Perpeccuto X; METOAOM HaMeHbLUMX KBaapaToB Kak PyHKUNU Ry, U RZ :

fh

- OCYLLECTBNATL METOAOM HalMeHbLUNX KBaApaToB PErpeccuio X; kak doyHKUMM Ry, Ri, 1 Ry,

- ANA KaXxaou rpagypoBOYHON XapaKkTepUcTUKU BblgaBaThb:
- JOBepUTEenbHbIA MHTEePBaN ANS KaXXaoro KospduumeHTa;

- CYMMY KBaapaToB, KoTopas obycnoBneHa perpeccunen (SSR), 8823R ;
- OCTaTO4HYI CyMMYy KBaapaTtos (SSE), sk ;

- cpefHekBagpaTudeckoe, kotopoe obycnosneHo perpeccner (MSR), sy qr;
- ocTaTovyHoe cpeaHekBagpaTudeckoe (MSE), Sy e
- yucno creneHen ceobobl v, CBA3AHHOE C Sycr U Sk
- 3Ha4YeHMs MOMAPHOM O0NU KOMMNOHEHTOB, onpeaeneHHbIe Mo rpagynpoBOYHON XapaKTepPUCTUKE X ;|
- CTaHAapTHbIe OTKMOHEeHUAa 3Ha4YeHUN MONMAPHOU 40N KOMMOHEHTOB, onpeaeneHHbIX No rpaayu-
POBOYHOM XapakTtepuctuke [s(X;)].
5.1.4.3 BblumucneHue
[1na kaXxgoro KOMNoHeHTa BbIYUCIAT 3HAYMMOCTb Ka)Xaou rpagynpoBOYHON XapaKTepUCTUKA, UCNOIb-
3y CrneayroLwyo MeToguky [4].
BeluncnatoT 3HaveHue t (Kputudeckne sHaveHusa t npusederbl B Tabnuue A.1 npunoxeHus A) ang ypan-
HeHnA perpeccun nepBoro nopsaaka (1), oTHocAweeca K b, No opmyne

I

sssr (1)
t(1) = |>SSRYV 4
) \SMSE(n “)

[Mopsagok ypaBHeHUA perpeccumn, NpuBeaeHHbIn B ckobKax, — crneaytoLwmia;
(1) OTHOCWUTCSA K A@aHHBIM, NO KOTOPBLIM HaxoaAT YpaBHEHUE perpeccum NepBoro nopsaaKka;
(2) OTHOCUTCH K AaHHbIM, MO KOTOPbLIM HaXOAAT YpaBHEHWEe perpeccum BTOpPOro nopsaaKka;
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(3) OTHOCUTCHA K AaHHLIM, MO KOTOPLIM HAaXOAAT YypaBHEHUE perpeccumn TPETbLEro nopsiaka;
(4) OTHOCUTCSH K AaHHbLIM, NO KOTOPbIM HAXOOAT YpaBHEHNE PErpeccmnn 4YeTBepToro nopsigka.
N3 AaHHBbIX AN ypaBHEHUW NepBOro 1 BTOPOro nopsaaKka BblMUCNAOT 3Ha4YeHne {(2), oTHocAweeca K ¢, No

dopmyne

2) = sgsr(2) ~ sssr (1) 5)
\ Smse (2)

N3 faHHbIX A4NA ypaBHEHNU BTOPOro N TPETbEro nopsaaka BblMUCIAT 3HadveHne {(3), oTHocsLeeca K d;
no popmyne

> 2
(3) = Sssr(3) — SSSR(Z)_ (6)
\ Smse (3)

[Mpn BBOOE N3MEPUTENbHOM CUCTEMbI B SKCMyaTaLu o NPOBOANAT UCMbITaHWe AN onpeaeneHns JaHHbIX
TPeTbero nopsiaka, NUCronb3ysa KPUTEPU 3HAYMMOCTN MeXay TPETbUM N YETBEPTHLIM MOPAAKOM:

t(4) — SE%SR(AI') — SE‘%SR(S).
\ Smse (4)

Ecnun 4yeTBepThLIN NOPAOOK ABMAETCA 3HAYMMbIM, TO U3MepUTeNnbHas cucTemMa CHYUTAEeTCA HernpurogHomn
5191 UCNONb30BaHUS.

[TpnmedaHnwune—HeonpegeneHHOCTb OTHOCUTENBHOIO KO3 PUUMEHTA YYBCTBUTENBHOCTU K, NO OTHOLLEHWIO K
HEONPeaeneHHOCTN COAEPKaAHNS CPABHUTENBHOIO KOMMOHEHTA, CUMTAETCS NPeHebpexnmo manown [cm. chopmynbl (13) m
(15)] (K. cpaBHmBatoT ¢ R ¢ ).

5.1.4.4 CpaBHeHuMe (BbIOOP nopsaka rpaaynpoBOYHOU XapakTepUCTUKA)
CpaBHUBAIOT KaXkaoe BblYMCNeHHOe 3HavyeHUe f ¢ KpUTUYECKMMM 3HaYEeHUAMU (NpUnoxeHne A) aAnst CooT-
BETCTBYIOLLIErO Y1cna cTteneHen cesoboabl. Hncno creneHen cBoboabl BEIMUCISIOT Mo popmMmyne

v=n—(m+1).

[Tpumeyadune—Hanpumep, ans cemmn 3C, KaXAbIN N3 KOTOPLIX NPOaHaANM3NpPoBaH 5 pa3, n =5 x 7 = 35, Ans
(1)v =35-(1+1)=33,anaf(2)v =35-(2+1)=32, ana {(3)v = 31.

Ecnu BblvucreHHoe 3Ha4vyeHue f MeHblle KPpUTUYECKOro 3HavyeHus (C TeM XKe caMbIM v), TO KO3pULNEHT
He SIBNAETCS 3HaYMMbIM NPU AOBEPUTENBHON BEPOATHOCTU 95 %. ECnun BbIMUCTIEHHOE 3HaYeHne f BbonbLUe Kpur-
TUYECKOro 3Ha4eHus, To KOs PULMEHT ABNAETCH 3HAYUMbIM NPU AOBEPUTENBHON BEPOATHOCTU 95 %.

BribnpaoT Hanbonee noaxoasilmin nopsaaok NoNMHOMa, onUChIBaloLEro rpaaynpoBOYHYIO XapaKTe-
PUCTUKY, KOTOPbIX BKNoYaeT cBOOOAHLIN YNEH, XapakTepusyroLwnin oTcekaemMbl OTPE30K, crieayrowmm ocbpa-
30M:

- ecnun K(3) aABnsieTcA 3HAa4YUMbIM, BbIOUPAaOT rpagyUpoBOYHYIIO XapaKTepPUCTUKY, ONUCEIBAEMYIO MOTTUHO-
MOM TpeTbero NopaaKka,

- ecnin K3) He saBNsieTCcA 3HA4YUMbIM, a f{(2) — 3HauMM, BbIOUpalOT rPagyNpPOBOYHYIO XapaKTepUCTUKY,
onucbiBaemMyro NOrMMHOMOM BTOPOro NOpPAaKa;

- eclin {3) 1 K2) He sAIBNAKOTCA 3HAYMMbIMKN, a (1) — 3Ha4YuM, BbIOMpaloT rpagynpoBOYHYIO XapaKTepuc-
TUKY, ONUCbIBAEMYIO MONMHOMOM NEePBOro NOPsaKa;

- ecnn {(3), K{2) n (1) He ABNAIOTCA 3HAYUMbIMK, TO CriegyeT NpekpaTuTb PaboTy No 3TOU MeToauke, Tak
KaK OTCYTCTBYET noaxoadilasa 3aBUCMMOCTb Mexay MOTAPHOW OoNen YU OTKITUKOM.

[anee cnenyet paccMoOTpeTb 3HAYMMOCTb CBODOAHOMO YfieHa, XxapakTepusyoLwero otcekaemMbll oTpe-
30K. Ha rpadpuke BbIOpaHHOW rpaaynpoBOYHON XapaKTepUCTUKM OKOMNO TOUKA, COOTBETCTBYIOLLEN OTCeKaeMoMy
OTpPes3Ky, OTKNaabIBakoT NO OCK opauHaT rpaHuubl 95%-HOro 4oBepUTENLHOTO MHTepBana. Ecnu aToT nHTepBarn
BKMOYAET HYMb, TO OTCEKaeMbl OTPE3OK MOXKHO MPUHSTL paBHbLIM HYMO 1 yaannTb CBODOAHLIN YNeH U3 rpaay-
MPOBOYHOW XapaKTepUCTUKA. IOBTOPAOT perpeccuoHHbIN aHanmns ansa rpagynpoBOYHON XapakTepUCTUKA Bbl-
OpaHHOro nopsiaka 1 Ans Bcex rpadynpoBOYHbLIX XapakTepUCcTUK bonee HU3KUX NopaakoB. VICnonb3yoT Ty Xxe
camylo METOANKY, KoTopasa onucaHa Bbllle, be3 oTcekaemoro otpeska (a;, = 0). BeldMcneHHble 3TUM cnocobom
KoadpprumneHTbl 06o3HaYaroT Kak by, Cy; U dj;

6
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Bbiuncnatot {,(1), oTHocALlleeca K b, C NOMOLL|bIO COOTBETCTBYHOLLINX SSZSR,O (CymMMa KBaapaToB, 0OYyCNoB-

NeHHasa perpeccuein ¢ HynesbiM CBODOAHBIM YNIEHOM) U Sy ge o(OCTaTOMHOE cpeaHeKkBagpaTU4ecKoe npu CBo-
OOOHOM 4fieHe, paBHOM HYMO) No popmyne

2
Sssr.o(1)

(1) =
otV Vsmse ol

- (7)

Ecnun bbina BbibpaHa rpagynpoBoOYHas Xapakrepuctmika 6onee BbICOKOro nopsiaka ¢ HyneBbiM cBOOOA-
HbIM YNeHOM, TO NpW BblYUCceHUU £,(2) 1 £,(3) NpnHUMatoT cBODOAHBIN YNeH paBHbIM HyIo. CpaBHUBAKOT KaX-
Ooe BblMMCNeHHOoe 3HadeHue t ¢ KpPUTUYeCKMMIN 3HaUYeHNAaAMU (NpunoXxeHue A) Npu COOTBETCTBYHOLLEM YMCe
cTeneHen ceoboabl. Hcno cteneHen cBoboabl BEIYMCNAKT crieayownum obpasomMm:

v=n-—m.

BuibupatoT Hanbonee noaxoasaLwmnin nopsiaoK rpagynpoBOHHON XapakTepucTukA ¢ HyneBbIM CBOOOAHBIM
YNeHoOM crneayoLmm obpasom:

- ecnu t,(3) aBnaeTcsa 3HaYUMbIM, BbIBUPAOT rpagyMpoOBOYHYIO XapaKTepUCTUKY, ONUCLIBAEMYIO YpaBHe-
HNEeM TPeTbero NopsaaKka;

- ecnu £,(3) He aBNsieTCA 3Ha4YMMBIM, a {,(2) — 3Ha4YUMO, BbIBUPAIOT rpagyUpOBOYHYIO XapaKTepUCTUKY,
OMNUCbIBAaeMY0 YpaBHEHNEM BTOPOro Nopsaaka;

- ecnu 1,(3) n t,(2) He aBnNAOTCA 3HAYMMBIMK, a {,(1) — 3Ha4YMMOo, BbIDMPatOT rpaayupoBOYHYIO XapaKTe-
PUCTUKY, ONUCBLIBAEMYIO YpaBHEHMEM NepBOro NopaaKka;

- ecnn {(3), {{(2) n {(1) He aBNAOTCA 3HAYUMBIMK, TO CriegyeT NpeKpaTuTb PaboTy Mo 3TOU MeToauKe, Tak
KakK OTCYTCTBYET noaxoadllas 3aBUCUMOCTb MeXay MOMAPHOW Aonen U OTKITUKOM.

5.2 JT1an 2. BbliGop rpaayupoBOYHbIX XapaKTepUCcTUK, UCNOJIb3yeMbIX Ha MpaKTUkKe

5.2.1 Obwue nonoxeHus

[paaynpoBOYHLIE XapaKTePUCTUKA, BbIDpaHHbIe Ha aTane 1 (5.1), npeacTaBndaloT ONTUManbHbIE 3aBUCK-
MOCTW MeXay MONsipHOW gonen n otknnkom. OgHako MOXET noTpedboBaThCH BLIOOP APYron rpaaynpoBOYHON
XapaKTepUCTUKN B TOM Clnydae, Korga KoMnboTepHas nporpaMmma rasoBoro xpomarorpada He crnocobHa obpa-
OaTbIiBaTb PYHKUWNU TPETbEro nopsiaka nnn gyHKLMKM co cBODOAHBIM YneHoM. B aToM cny4ae goMKHO ObITh UC-
NONb30BAHO YpaBHEHWE NepBOro nopsaka 6es ceoboAHOro YneHa. 3ToT noaxoa oObIYHO Ha3bIBAETCH METOAOM
rpagyyupoBKU Mo ogHOU ToYke. Ecnu cywecTBYeT pasnuine Mmexay onTuMarbHOWU rpagynpoBOYHON XapakTe-
PUCTUKOW U ypaBHEHUEM NEPBOro nopsaaka 6es ceodbogHoro YnexHa, 1o, o4eBUAHO, 3TO MOXKET BHECTW AONOMHU-
TENbHYIO HeonpeaeneHHOCTb.

[Ba meToaa, a UMeHHO, MeTod A, UCNONb3YIOLWMA ONTUMAarbHYIO rpagynpoBOYHYIO XapaKTepUCTUKy, U
MeToa B, ncnonbsyowmnm rpagynpoBKy rno o4HOW ToUKe, OTNnM4arnTCcsl CnocoboM BbIYUCIEHUA HeonpeadeneH-
HOCTWN U CNOCODOM rpadynpoBKN ra3oBoro XxpomMartorpadea. B npunoxeHun B npuseaeHsl npumepbl 06padoTki
TUNMUYHBIX pesynsTaToB No MetTodam A 1 B.

5.2.2 Metog A

OnpenenatoT pyHKUUIO rpagynpOBOYHON XapaKTepUCTUKN ¢ ncnonbsoBaHnem I3C U BbIYUCTAOT KO3(-
dbnumeHTsl yHKUMA. IpKn nepuoguyeckon rpagynposke ¢ ncnonesoaHuem 'CO koadppUUMEHTLI rpagynpo-
BOYHON XapakTepUCTUKN MOTYT DbITb CKOpPeKTUpoBaHbl. [lononHUTensbHas HeonpeaeneHHOCThL, BO3HUKaoLW as
N3-3a OTNNYNS NMPUHATOW rpaayUpOBOHHON XapaKTepPUCTUKN OT ONTUMAarnbHOW, A0MKHA ObIThb y4TEHA NPU OLEH-
Ke HeonpeaeneHHOCTU pesynerata M3aMepeHuin. Ha npaktuke goctaTtoudHO onpeaennTb rpagynpoBOYHYIO Xa-
PaKTEPUCTUKY B pabo4vem ananasoHe.

5.2.3 Metog B
5.2.3.1 Obwme gonyweHuns

[ pagyunpytoT razoBbi Xpomartorpadp, ncnonesya CO. [NpegnonaratoT Ucnonb3oBaHUe NMUMHENHOWU rpaay-
MPOBOYHOMN XapaKTepPUCTUKKU (YpaBHEHNE perpeccunn nepBoro nopsigka) oes ceobogHoro uneHa. o aTon MeTo-
OWUKe YyCTaHaBNUBAKOT rPaayUpOBOYHYIO XapaKTepUCTUKy 0e3 ee nocneayiollen KoppekTUpoBkM no 3IC,
No3TOMYy TpebyeTcsl AONONMHUTENBHBIN 3Tan BbIYUCNEHUNA, YYUTBIBAOLWNNA BOSMOXHYIO AOMONMHUTENBHYH He-
onpeneneHHoCTb (S

Wrm, i)'

na aToro BblMMACNIEHNA NPUHUMALIOT crneayowme aonyLweHus:
- ONMTUMarlbHbIE rPaAyUPOBOYHLIE XapaKTEPUCTUKA YXKe ObINN NonyYeHbl npu BeinoHeHnn atana 1 (5.1);
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- 3Ha4YeHuns MONApPHON aonn koMmnoHeHToB B [[CO HaxoaaTcs B npeaenax ananasoHa usmepeHun coaep-
XXaHWNS1 KOMMOHEHTOB B aHanM3npyemom rase (no BOIMOXHOCTU, B LieHTpalnbHOM YacTu gnanasoHa);

- OTKNUK, nonydeHHbIn npu nogade 'CO, nssecteH (Rwm, i);

- AnanasoHbl UAMEPEHUN KOMMOHEHTOB B aHalNMM3NPYyEMOM rase HaxoadaTcs B npeaenax gnanasoHoB U3-
MEepPEeHNN MeTOAO0B, NPUBEAEHHBIX B COOTBETCTBYIOLLIEM CTaHAapTe KOMNMeKca CTaHaapToB;

- 3Ha4YeHUsa MONSApPHON AONMU KOMNOHEHTOB npu aHanuse 'CO umetloT pacnpeaeneHue, bnmskoe K HOp-
MarbHOMY, CO CpeaAHUMN 3HAYEHUAMU, COOTBETCTBYIOLWMMM 3HAYEHNAM MONSIPHOW O0NW KOMMOHEHTOB, YKa-
3aHHbIX B nacnopte Ha [CO.

5.2.3.2 BbluncneHus

BblUMCNAOT NpoU3BOAHYHO ONTUMAarbHOWU rpaayUpoOBOYHOMN XapaKTepUCTUKKU ra3oBOro Xpomarorpadga
ans Todkn R; cneayowmm obpasom:

a) onTuManbHas rpagynpoBOYHast XapakTepucTuka, onpeaeneHHas no metoay A

_ 2 3.
X;=a;,*+ bR+ ¢,R +dR;;

b) nUcnonbaya rpagynpoBKy Mo 0A4HOW TouKe, AnddepeHUNpYoT NOSTMHOM, ONMUCLIBAOLLIMIA ONTUMaNbHYH
rpagyyupoOBOYHYIO XapakTePUCTUKY, MPU 3TOM NOMy4YatoT BblpaXeHue

X! =b +2¢cR,+3dR’;
C) BBIMUCIAIOT X; B TOUKe Rym, ;i (CpeaHee 3HadeHne, No MeHblUen Mepe, ABYX aHann3oB) No oopmMyrne

X; (wrm)=b. + 2¢.R + 30, Rirm,f;

wrm, f
d) BbIMUCNAT KO3 PULMEHT oTKnMKa Ha ocHoBe ['CO no oopmyne

x .
Rf _ wrm, i | (8)

. wrm, f

wrm, f

e) BblHUCNAT T,NyTeM BblMUTAHUA R wm, j U3 X:(Wrm), no dpopmyne
T.f' = x}(wrm) _ Rf, wrm, i (9)

[TpumMmedaHune— I aBndaeTca pa3HOCTbIO MEXAY TAHreHCaMM yIma HakioHa onTUMarbHOW rpagynpoBOYHOUN Xa-
PaKTEPUCTUKM B TOUKE R, . 1 TPaaynpoOBOYHON XapakTepuUCTUKK, NOCTPOEHHOW No oaHou Touke (no ogHomy [(CO). Anana-
30Hbl U3MEPEHUI MOMSIPHOV A0NU KOMMOHEHTOB B aHaNM3MpyeMoMm rase AoMmKHbl BbiTb U3BECTHbI A4S TOro, YTOObI OLEHUTE
OOMONTHUTENbHYO HEOMPEAENEeHHOCTh. lensaT BeCb AnanasoH U3MepeHnn Ha 4 4acTu N BbIYUCTIAIOT CTAH4APTHbLIE OTKITOHE-

HUSA 3HAYEHUA MONAPHON 40NN No Popmyne

S I_XU,WF,:"_XL,WF,I'. (10)
W, | A

KpOME TOro, YMHOXXaKoT S, ;HA Tf-, 4yTOObI BBIMUCIUTDB CTaHAdapPTHOE OTKITIOHEHUNE, BbI3BaHHOE UCIIOJ1Ib30OBaHUEM Tpa-

W, i

OYNPOBOYHOWN XapakTepucTukn, noctpoeHHon no [ CO, B cooTBeTCTBUM ¢ MeTogoM B no popmyne
Sg,i= T Sy 7 (11)

[ITpumMmedaHne—sS; ; UCNMONb3YIOT MNPU BblYUCNEHUN HEONpPeaeneHHOCTEN 3HAYEeHUU MONSAPHOW 40NN KOMMO-
HEHTOB Ha aTane 5 (5.5).

[MpeaynpexaeHne — Ecnun atan 1 COCTOUT TONLKO U3 NOBTOPHLIX M3MepeHUn ogHon OC ¢ MONAPHOW
aonen, 6r1M3kKoun K MOMAPHOW A0NKM KOMMNOHEHTa B aHanusnpyemoun npobe, To ontumMmanbHasi rpagynpoBoYHas
XapakTepuctuka (etan 1) Ha camoM gene He U3BeCTHa U AONONHUTENBHbIE BbIMUCNEHUA ANda MeToaa B He Mo-
r'yT ObITb BbINOMHEHLI (Sg ; = 0 No onpegeneHuto). B aTom cny4vyae HEBO3IMOXHO NMPOBECTU OLUEHKY, UCMOMb3yHS
(BOSMOXHYIO) NMMAHEUHYIO TPaayUPOBOYHYIO XapaKTepUucTUuky, cornacyrllyocs ¢ metogom B, v cyllecTByeT
OMaCHOCTb NPUCYTCTBUA HEODHAaPYKEHHbIX CUCTEMATUYECKUX NMOrpeLlHocTen. PUCK NOABNEHUSA TaKUX MOrpeLL-
HOCTEN byaeT YMeHbLUEH npu orpaHU4YeHUn OTKIMOHEHUA MeXay KONMMYeCTBEHHBIM COCTaBOM KOMMOHEHTOB B
rpagyvpoBOYHOM U aHaNU3NPYyeMOM rase, Kak nokasaHo B Tabnuue 1. Torgaa Ha atane 5 sg ;= 0.

8
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Tabnunuya 1— Jdonyckaemoe OTHOCUTENBHOE OTKIIOHEHUE 3HAYEHUIN MOMSPHOW A0MNM KOMMOHEHTa B rpagyupoBOY-
HOM rase un nNpoobe

OTHOCUTENBHOE OTKNOHEHNE 3HAYEHUA IVIOJ'IFIDHOIFI OO KOMIMOHEHTAa

3HaYEeHNE MONAPHOMN O0NKU KOMIMOHEHTAa B nNpobe, % 0
B rpaayupoBOYHOM rase oT ero 3aHadeHus B npobe, %

Ot 0,001 go 0,1 BKNtOM. + 100
Ce.0,1 » 1  » + 50
» 1 » 10  » + 10
» 10 » 50 » + 5
» 50 » 100 » + 3

5.3 9tan 3. [lepunognyeckan rpagympoBka ¢ ucnonb3oBaHuem [ CO

BeINONHAKT nepuognyveckyto rpagyupoBKyY (eXXedHEBHYI0, eXXeHeaenbHYIIo U T. 4.) ra3oBOoro Xpomartorpa-
da, ncnonbaya NCO. Coctae 'CO gomkeH ObITh B Npeaenax gnanasoHa M3MePeHUA KaXXaoro KOMnoHeHTa u
OOIMKeH coaepXXaTb BCe KOMMOHEHThI, aHan1M3npyemble MeTOA0M NMPAMbIX namepeHun. [Npu rpagynpoBKe peko-
MeHAayeTcs BbINONMHATL, MO KpanHen Mmepe, AByKpaTHbIM aHanus [CO.

5.4 3T1an 4. BbluncneHme HeHOPMann3oBaHHbIX 3HaA4Y€HUA MONAPHON 40NN KOMMNOHEHTOB

5.4.1 Metog A

HeHopManM3oBaHHOE 3HaYeHMe MONAPHOW AO0NMN KOMMOHEHTOB B nNpobe, aHannsnpyeMbiX METOAOM MPsi-
MbIX N3MepeHU, BbIHUCNISAOT No popmyne

X .
X* __swmi . (12)

mc, | ~ mc, -
xwrm,f

HeHopManM3oBaHHOE 3Ha4YeHne MONSIPHOW 0N KOMNOHEHTOB B Npobe, aHannM3npyeMblX METOAOM KOC-
BEHHbIX U3MEPEHNIA, BBIMUCTIAOT Mo popmyne

* R : * R : X
ref, f retf, f c,wrm,ref -
’ R

i f 'R BN mc, ref -
mc, ref X wrm, ref

mc, ref
mc, ref

[TpnmedaHwune— OTHOCUTENBHbIE KO3hdunumeHTol YyBcTBUTENBHOCTN K Aans aetektopos ATI1 v MWL npuse-
OeHbl B NpunoxexHum C.

5.4.2 Metog B

HeHopMann3oBaHHOE 3HAYEHMEe MONSIPHOMN A0 KOMMNOHEHTOB B Npobe, aHannsnpyemMbiX METOAOM MPsi-
MbIX N3MepeHU, BbIMUCIIAT No popmyne

* X

¥ L C,wrm, { R | (14)

mc, mc, { -
R

wrm, f

HeHopMannM3oBaHHOE 3Ha4YeHNe MONSIPHOM A0NU KOMNOHEHTOB B Npobe, aHann3npyemMblX METOOOM KOC-
BEHHbIX N3MEPEHNI, BEIYNCTISAIOT Mo popmyrne

% R, % X
rf,
X =K, - ———. X =K .
’ R

{ f

c,wrm, ref
MR (15)
R retf, f

mc, ref

mc, ref wrm, ref

[TpnmedaHwune— OTHOCUTENDBHBIE KO3 ImumeHTol vyBcTBUTENBHOCTN K Aans aetektopos ATI1 v N npuee-
OeHbl B npunoxeHum C.

5.5 3tan 5.BbluMcneHne cTaHAAPTHBLIX OTKNOHEHUA HEHOPMaNU30BaHHbIX 3Ha4YeHUW MONSIPHOMN
00NN KOMMOHEHTOB

5.5.1 Obwan yactb

CTaHgapTHOE OTKNOHEeHWe 3Ha4YeHU MONSIPHOW A0 KOMMNOHEHTa BbIMACISOT ANS KaXXaoro U3 KoOMno-
HEeHTOB, onpegensieMblX METOAOM NPAMbIX MU KOCBEHHBLIX U3MEPEHUN.

5.5.2 KoOMNoHeHTLI, onpeaensaemMblie MeTOA0M NMPAMbIX U3MEepPEeHUN

5.9.2.1 CtaHpapTHOE OTKNOHEHUEe

CTaHgapTHOEe OTKIIOHEeHWEe HEeHOPMAalIM30BaHHbIX 3HA4YeHWUA MOMAPHOW O0NM KOMMOHEHTOB B npobe,
onpegensieMblX METOAOM NPAMBIX U3MepeHUA, BbIMUCIAOT, aAndpdpepeHunpya dopmynbl (12) nnm (14). 9T10T
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METOA SABMSAETCHA CTaH4apPTHLIM METOAOM OLEHKK norpelwHocT. MNoapobHyto nHdopmauno o6 aTomM MeTtoae
MOXHO HaUTW B COOTBETCTBYIOLWEN nuTtepaType [4].

[MTpumeyvaHnwune—NW3dopmynbl (12) BUOHO, YTO UMEIOTCH TPU NCTOYHUKA MOMPELLHOCTU ANsl HEHOPManNM30BaH-
HOro 3Ha4YEHUA MOSTAPHOW 40NN KOMIMOHEHTA, ONpeaenseMoro MeToaomM nNpsiMmbiX namepeHnn (x...). OBbIMHO BbIMMCHSALIOT

BKIa4 HEONPEAENeHHOCTU B Pe3ynbrart U3MEPEHNN MONSPHON 40NN KOMMNOHEHTA B Nnpobe ans AByX U3 3TUX TPEX NCTOHHMU-
KOB MorpewHocTu. [lpegnonaratot, 4To BKIag HeonpeaeneHHOCTU B pe3yrnberaT n3MepeHnn MossipHON 40NN KOMIMOHEHTOB B
['CO [s(x,,. )] HeE3HaunTeneH. Ecnn a1oT BKNag 3HauynteneH (Hanpumep, ecnun 3HavyeHne MONAPHOW A0NY KOMIMOHEHTOB B
[[CO onpegeneHbl HA OCHOBE aHanu3a, a He rPaBUMETPUHECKUM METOAOM), TO A5 BbIYUCNEHUS 3TOWN HEONPEeaAENeHHOCTH
npeanoYTUTENBHO ncnonb3oBartb popmynbl (17) n (19).

5.5.2.2 OueHKa HeonpeaeneHHOCTU ANa Mmetoda A
HeonpegeneHHOCTb BbIMUCIAKOT HA OCHOBAHWUM CTaHAAPTHOMO MeToda pacnpocTpaHeHUs norpellHoCTr
HeHOPManNn3oBaHHbLIX KOMMOHEHTOB, onpeaenseMbiX METOAOM MPSMbIX U3SMepeHUin, no dopmyne

— . _2 — . —
% x S(xmc,f) S(xwrm,f)

S(ch,f)zxmc,f ' ~ T ~ - (16)
\ xmc,f xwrm,f

B dopmyny (16) Heobxoaumo nNoacTaBnATb pasnUyHbIE 3HAYEeHUSs, onpedeneHHble BO BpeMs MocTpoe-
HUAA rpagyUpoBOYHON XapakTepuUCcTUK (atan 1 unn atan 2) n rpagynpoBKU ¢ Mcnonb3osaHuem 3C (a1an 3). He-
onpegeneHHoCTb 3HadYeHUn MonsapHou gonn koMnoHeHToB B [ CO BBIMUCNAKOT NO popmMyne

B * Vi — 17
x * S(xmc,f) S(xc,wrm,f)
S(ch,f)zxmc,f ' " | : (17)
N i me:f . i Xc,wrm,f i

5.5.2.3 OueHKa HeonpeaeneHHoOCTM And metoaa B

BbluMcnawoT HeonpeaeneHHoCTb Ha OCHOBaHUM CTaHOAPTHOMO MeToga pacnpoCcTpaHeHUs NorpeLlHocTr
HEHOPMAaNN3OBaHHbLIX 3HAYEeHUIA MOMSIPHOWU OO0 KOMMOHEHTOB, onpeaenseMbiX MeToaoM NPsMbIX N3Mepe-
HUKA, NO popmyne

* spar i (P + Ao
S(ch,i): MSE,/ Wrm S | (18)
‘\J hwrm 'hs

3HayeHue Sy, q, UCnonb3yemoe B popmyne (18), nonyyatoT Ha 3Tane 1 u UCNoNb3YOT Kak ODLLYYHO annpokK-
CUMaLMIO NMOrpeLHOCT U3sMepeHu. Hueno NOBTOPHLIX aHann3oB Npobbl h, COCTaBNAET, HanpuMep, ABa N
TPWU B cny4vae nNpuMeHeHWUs rasoBoro xpomartorpadpa B nabopaTopHbIX YCNOBUSIX, U oauH (Mo onpedene-
HUO) — B Clyvyae NpuMeHeHUs1 NOTOKOBOro ra3oBoro Xxpomarorpadga. BeluncnsawoT HeonpeaeneHHOCTh 3Haye-
HUA MonsaApHoOWU aonu KoMmnoHeHToB B [ CO no oopmyne

_ . 2 3 o
% % S(xmc f) S(XC WIrm f)
S(ch,f)zxmc,f ' % | : (19)
‘\ - Xme,i - Xewm,i

BeluMcnawoT HeonpeaeneHHOCTb, 0OYCMOBNEHHYHO UCMOMb30BAHHBIM METOAOM IPaayuUpOoOBKN NO OOQHOW
TOUKe, No popmMyne

x

S(ch,f):JS(x:nc,f)z +S§,f' (20)

5.5.3 KoMnoHeHTbI, onpeAaensaeMble METOAOM KOCBEHHbLIX U3MepPEHUNU

5.5.3.1 Obwas YyacTb

BbluncneHne sHavyeHMn MONSAPHOU AONN KOMMOHEHTOB, onpeaenseMbiX MeToAOM KOCBEHHbLIX U3Mepe-
HUA, NPOBOAAT C UCMOMNb30OBaHUEM CPaBHUTENBHOIO KOMMOHEHTa (UNK CBA3YIOLWEro KomMmnoHeHTa). M3 doop-
Myn (13) unu (15) BUOHO, 4YTO NPU BbIMUCIEHUX crnedyeT y4YMTbiBaTb AONOMHUTENBbHbIE UCTOYHUKA NOorpeLl-
HOCTW.

10
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5.5.3.2 Metoag A
[na metoga A paccuyuTbiBalOT HeonpeaeneHHoCTb 3Ha4YEeHMA MONAPHOW 40NN KOMMNOHEHTOB B Npobe,
onpeaensieMblX KOCBEHHbIM MEeTOAO0M, C YYETOM COCTaBMNALMX NMOrpeLllHocT No dpopmMyne

~ ] B ~ - B 1B ) 16
) . S(ch’ FEf) | S(XWRM,FEf) | S(Rrrf,f) | S(Rmc, FEf) 21
S(erfj;):erfIf ,\ , | | . ( )

xmc, ref XWRM, ref Rrrf,f Rmc, ref

YUnUTbIBAOT AOMOMHUTENBHYIO HEeoNpeaeneHHOCTb, BbI3BAHHYIO MOMPELUHOCTbIO U3MEPEHNA 3HAYEHNU
MonsipHOW aonn KoMmnoHeHToB B ['CO, no popmyne

% % S(erf,f)
S(Xyri) =Xorf i T

\ Xrrf i X c,wrm, i

_S(XC,wrm,f)_ (22)

5.5.3.3 MeTtoa B
[Ona metoga B paccuuTbiBaloT HeonpeaeneHHOCTb 3Ha4YeHNA MONAPHOW 40NN KOMNOHEHTOB B npobe,
onpegensieMblX KOCBEHHbIM MEeTO4O0M, C YY4ETOM COCTaBNALMX NMOrpeLllHocT No dpopmMyne

S(X* ) S|V|SE,FBf '(“wrm | “s). (23)
ref, £/ —
\ “wrm '“s

3HaveHune s ___, UCronb3oBaHHoe B popMyne (23), nony4atoT Ha atane 1 U UCNoNb3YoT ero Kak ooLLyto
annpoKcMMaL Mo MorpeLHoCcTn nsMepeHnid. Hicno NoBTOPHBIX aHann3oB Npobbl A, COCTaBMNAET, HanpuMep,
OBa UMK TPU B crnyvyae NpUMeHeHUs rasoBoro Xxpomarorpadga B nabdbopaTtopHbIX YCNOBUAX, M 0aMH (N0 onpeae-
NeHno) — B crnydae npumeHeHna NoTOKOBOIo rasoBoro Xxpomarorpada.

BeluncnaoT HeonpeaeneHHOCTb Ha OCHOBE 3Ha4YeHUU monsapHou aonv komnoHeHToB B 'CO no doopmyne

% % S(X:rf,i) _S(xc,wrm,f)_
S(erf,f) = Xy j T ' (24)

\ X rrf, i X c.owrm, i

BbluncnsaoT HeonpeaeneHHOCTb, 00YCMOBMNEHHYIO UCMOMb3OBAHHBIM METOAOM rPaayupoBKM Mo OO4HON
TOuUKe, No popmyne

S(X:rf,f) — \/ S(x:rf,f)z + Sé,ref : (25)

5.6 3Ttan 6. BbluncneHne HOpManM3oBaHHbIX 3Ha4€HU MONSIPHOW A4,0MNMU KOMMNOHEHTOB

[1pn BbIMUCIEHUN HOPMANM30BaHHbLIX 3HAYEHUA MOMASIPHOW A0 KOMMOHEHTOB HEObX0AMMO 3HATb 3HAa-
YeHUa MONAPHOW A0 NPpoYMX (HeaHannsnpyemMblX) KOMMOHEHTOB (C (PUKCUPOBaHHBLIMU 3HAYEHUAMKM MOISP-
HoW gonun). MNpeanonaraeTtcsd, 4To obllee KONMMYECTBO 3TUX KOMMNOHEHTOB B Npobe mMano no CpaBHEHUIO C
ocTanbHBIMU (onpeaendeMbiM1U MeTogamMm NPAMBIX U KOCBEHHBLIX M3MEPEHUN) KOMMOHEHTaMW.

Hopmanusauna pesynsratoB AoNycKkaeTcda B cnydae, eclniv cyMmma HeHOopMali3oBaHHbIX 3HAaYeHUA MO-
NSpHOW 40NN KOMMOHEHTOB He MeHbLue YemM 0,98 nnu He bonblie yem 1,02. BbiumncnsawT HopManm3oBaHHbIe
3Ha4YeHUs1 MOMAPHOW A0NU KOMMNOHEHTOB NO popMyne

X, = (1 = Xp0). (26)

i g
wa

w=1
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5.7 3tan 7. BbluucneHue cTtaHO4apTHbIX OTKNMOHEHUA HOPMaNMU30BaHHbIX 3Ha4YeHUN MONAPHOMN
0ONMN KOMMOHEHTOB

BbluncnstoT cTaHAapTHbIE OTKIOHEHUS HOPMarn3oBaHHbIX 3HAYEHUN MOMSAPHOW 40NN KOMMOHEHTOB Mo
dopmyne

x

s 00 =x I + Yls0x 1 27)
i w=1

[loa kopHem B doopmyne (27) npuBegeHa cyMmma KBaapaToB BCeX CTaHAaPTHLIX OTKITOHEHUM (AnCnepCcuin)
3Ha4YeHU MONMAPHOW 40NN HEHOPMAaNM30BaHHbIX KOMMOHEHTOB (onpeaendemMblX MeTogamMu NPAMBIX U KOCBEH-
HbIX U3mMepeHun). Popmyna (27) asnsietcs NnpUbnMXeHHON N OCHOBLIBAETCA Ha A0NYLIEHUU, YTO CyMMa HEHOP-
Marim3oBaHHbIX 3HAYEHUW MOMSIPHOW O0NM bnmnska K 1.

[TpnmeyaHnune— (CymmapHas) monapHas gosns npoyYnx KOMNOHEHTOB X, . B DONbLIMHCTBE ClydaeB O4eHb Mana
No CPaBHEHWUIO C MOMNSAPHOWN AONEN ocTalrbHbIX KOMMOHEHTOB. [103TOMY CTaHOAPTHOE OTKIMOHEHWE 3HAYEHUN MOTMAPHOU
AONN NMPOYNX KOMMNOHEHTOB X, . HE MPUHUMAIOT B pacHeT Npu BbIMUCIEHUN CTAHJAPTHONO OTKITOHEHUSA AN HOpManu3oBaH-
HbIX KOMIMOHEHTOB. 3TO, BO3MOXHO, caenano 6bl BbIYMCNEHNA HAMHOIO bonee CnoXHbIMWU, HE OKa3bIBaAsi HUKAKOIoO 3HAYM-
TEMNBHOIO BINUSAHUS HA KOHEYHbIV pe3yrbTar.

5.8 9tan 8. BbluucneHue HeonpeAeneHHOCTU U CXOAUMOCTU Pe3YNbTaTOB

5.8.1 AbconwTHan HeonpeneneHHOCTb

AbcontoTHyto HeonpegeneHHocTb U, (X;) HOpMann3oBaHHbIX 3Ha4eHUA MOMSAPHON A0NUA KOMMNOHEHTOB
onpeaensoT no popmyne

Uabs(xf) = I S(Xf)' (28)

3Ha4yeHune t MOXeT ObITb nonyyveHo U3 Tabnuubl A.1 (npunoxernne A). Hiucno cteneHen ceoboabl ANA 3TO-
ro t nony4aroT Ha atane 1: B cnydvae rpagyupoBOYHON XapakTepUCTUKN o CBOOOAHBIM YNEHOM OHO PaBHO [N —
(m+ 1)], a B cnyvae rpagyupoBOYHON XapakTepucTuk 6es cesoboaHoro YneHa — (n — my.

5.8.2 OTHocUTenbHaA HeonpeAeneHHOCTb

Bbl4umncnaoT oTHOCUTENbHYIO HeonpeaeneHHocTb U, (X;) HOpMann3oBaHHbIX 3Ha4eHUUA MOJTIAPHOU OO0
KOMMOHEHTOB, %, No opMyne

Uabs(xf’)

X

U (X)) = - 100. (29)

5.9 CooTHoweHUe Mexay HactoAawMM ctaHaapToMm u F'OCT 31369

5.9.1 O6wune nonoxeHus

B cootBeTcTBUM ¢ TOCT 31369 Ana Toro, 4tTodbl BLIMUCIUTL NepedYnucneHHble B HeM onusnyeckne cBon-
CTBa U UX CXOOQMMOCTb, TPebYIoTCA AaHHble KOMMOHEHTHOro cocTaBa. B HacTosilemM noapasaene ycraHaBnmBa-
eTCcsl CBA3b MexXay BbiBoAaMKM HacTodwero ctaHgapta n FOCT 31369.

5.9.2 HeHopmanusoBaHHOe 3HaYeHUe MONAPHOU 40NU

BbluncnaoT cTaHAapTHbIE OTKNOHEHUS HEHOPMAaNMU3oBaHHbIX 3HAYEeHUN MONAPHOW A0 KOMMOHEHTOB,
Nnony4vyeHHble B YCIOBUAX CXOAUMOCTH, Mo doopmyrne

i =242:5(x;),

s

Fﬂ,e AX’; =I} .

5.9.3 Hopmanu3loBaHHOe 3Ha4YeHUe MONAPHOU O0NU

BbiuncnawoT cTaHaapTHbIE OTKNOHEHNS HOPMariM30BaHHbIX 3HAYEeHUIA MOTSAIPHON 40NN KOMMNOHEHTOB, MO-
NMyYEeHHbIEe B YCNOBUAX CXOQUMOCTU, o opmyne

i = V2 S (X;),
rAe X; — HOpManM3oBaHHOe 3Ha4yeHWe MOonApHOWU A0onu;

AX =T,

12



[MpnnoxeHve A
(cnpaBo4HOe)

Kputuveckune sHavyeHusa koathdpuumneHta CtbrogeHTa t

FOCT 31371.2—2008

B Tabnuue A.1 npuBegeHbl Kputnudeckne aHadeHns koadhduuymneHTta CtoiogeHTa { 4nsa goBepuTeibHbIX BEPOATHOC-

Tern 95 % um 99 %.

Tabnwmua A.1—Kputnyeckme aHadyeHms f

[oBeputensHas BepoOATHOCTb
Ynecno creneHen ceoboasbl

95 % 99 %

1 12,7 63,7
2 4,30 9,92
3 3,18 5,84
4 2,78 4 .60
5 2,57 403
0 2,45 3,7
I4 2,30 3,50
8 2,31 3,30
O 2,20 3,25
10 2,23 3,17
11 2,20 3,11
12 2,18 3,05
13 2,10 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 2,80
20 2,09 2,85
o0 1,96 2,58
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[MTpynoxeHve B
(cnpaBo4HOe)

MpumMep pesynbTaToB XpomMmaTtorpaduiueckoro aHanusa KOMMNOHEHTOB NMPUPOAHOro rasa

B npunoxeHun, B kKA4YeCTBE NpumMepa, NpuBeaeHb! 3KCnepuMeHTarnbHble AaHHble, NONTy4YeHHbIE C NMOMOLLbIO ra30BOI0
XpomaTtorpada. JaHHble aHanna3oB npeactasneHsl B Tabnuue B.1, a pe3ynbTaTtel 06paboTkm AaHHbLIX, COrnacHo atanam,
YCTaAHOBINEHHbIM B pasaene 5, npeacrasners! B Tabnuuax B.2—B.10.

Tabnwuua B.1—lVcxoaHble gaHHble aHaNM30B NPy UCNONb3OBaHUN aTTECTOBAHHbIX 3TANOHHbIX FA30BbIX CMECEN

(DC) (Npu Tpex NOBTOPHbLIX aHanNn3ax)

MeTtaHn, 3C
[a3 1 [a3 2 [a3 3 [a3 4 [a3 5 [a3 6 [a3 /
MongapHasa gons, % 05,1406 85,770 75,002 88,7606 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
OTKINKN 165 979,54 | 214 555,59 190 208,11 221 426,74 | 200 304,79 177 911,01 236 139,76
165 981,30 | 214 285,16 190 246,59 | 221 133,67 | 200 070,49 177 783,43 | 230 314,58
JT1aH, 3C
[a3 1 [a3 2 [a3 3 [a3 4 [a3 5 [a3 © [a3 /
MongapHaa gonsa, % 5,702 3,439 10,894 0,595 8,374 7,380 1,451
23 570,03 14 283,97 44 673,11 2 502,28 34 442,71 30 387,47 6 044,86
OTKNUKK 23 585,87 14 295,91 44 659,806 2 496,92 34 428,37 30 389,68 6 044,94
23 590,53 14 275,36 44 625,63 2 494 49 34 403,68 30 378,11 6 048,77
[MponaH, 3C
[a3 1 [a3 2 [a3 3 [a3 4 [a3 5 [a3 6 [a3 7
MongapHaa gons, % 3,927 3,422 0,081 2,291 0,820 2,872 0,899
20 659,79 18 044,84 439,66 12 152,91 4 269,36 15 084,82 4 791,53
OTKNUKK 20 668,98 18 064,06 434,65 12 154,09 4 267,50 15 133,59 4 795,68
20 680,61 18 041,95 434 .00 12 132,08 4 266,81 15 081,18 4 828,73
2-MeTtunnponaH, 3C
[a3 1 [a3 2 [a3 3 [a3 4 [a3 5 [a3 © [a3 /
MongapHaa gong, % 0,033 0,144 0,230 0,360 0,472 0,592 0,558
212,41 923,47 1 460,75 2 304,16 2 958,62 3 681,85 3 515,96
OTKNUKK 214,33 925,21 1454,15 2 321,25 294419 3 665,506 3 519,30
214 .28 924 62 1455 57 2 294 51 2 940,71 3 680,96 3 521,76
H-byTaH, 3C
[a3 1 [a3 2 [a3 3 [a3 4 [a3 5 [a3 © [a3 /
MongapHaa gong, % 0,030 0,143 0,235 0,348 0,460 0,685 0,621
198,80 873,20 1 460,75 2 187,50 2 842,89 4 298,82 38206,17
OTKIMKN 202,53 874,69 1453,74 2 160,36 2 876,33 4 273,51 3 828,50
202,37 872,91 1456,10 2 181,44 2 872,80 4 298,50 3 828,75
AszoTt, 3C
[a3 1 [a3 2 [a3 3 [a3 4 [a3 5 [a3 © [a3 /
MongapHasa gons, % 17,605 2,481 12,733 5,751 4. 326 8,852 0,301
53 439,93 { 57,14 38 806,68 17 839,91 13 432,12 27 199 58 993,44
OTKINKN 53471,20 { 760,39 38 767,16 17 831,05 13 425,94 27 231,83 992.75
53 475,91 { 756,20 38 780,51 17 819,08 13 417,57 27 219,39 994,79
Ouokeug yrnepoaga, 3C
[a3 1 [a3 2 [a3 3 [a3 4 [a3 5 [a3 © [a3 /
MongapHaa gonsa, % {,558 4 595 0,225 1,883 5,791 9317 0,967
27 318,70 16 645,62 836,95 b 837,86 20 938,43 33 587,92 3 515,53
OTKNUKK 21 337,069 16 658,30 834,69 6 834,00 20 939 91 33 598,91 39513,75
27 348,80 16 634,59 835,18 6 829,18 20 919,43 33 586,73 3 516,45
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OkonyaHue mabrnuupi B. 1

FOCT 31371.2—2008

Pabo4yaga stanoHHas rasoead cmech ([ CO) (aByKpaTHbIM aHaNn3)

KOMMOHEHT N, CO, CH, C,Hg C,Hg n3o-C,H,, H-C,H.,
MongapHasa gong, % 13,703 1,049 82,568 2,099 0,431 0,068 0,082
OTKITUKA 41 139,33 3 814,33 205 395,02 12 101,09 2 276,10 440,22 513,29

41 139,42 3 814,36 205 395,22 12 101,14 2276,13 440,24 513,31

[Tpoba (aByKpaTHLIM aHann3)

KOMMOHEHT N, CO, CH, C,Hq4 C,Hg n30-C,H,, H-C,H.,
OTKITUKA 40 831,46 3 808,56 205 856,65 11 975,91 2 285,85 426,39 529,00

40 823,92 3 807,52 205 934,98 11 977,43 2 286,006 426,93 529,01
KOMNOHEHT Heo-C H,, n3o-C:H,, H-C:H.,, Ces
OTKIUKNK 54,74 144,81 140,46 953,32

54,43 144,87 140,31 957,18

Jtan 1. PerpeccuoHHbIV aHanun3 (5.1.4)

B kavecTBe npumepa BbiHMMcneHnn bbina BelbpaHa rpagynpoBoOYHas XxapakrepucTuka anst guokenaa yrnepoaa. Boi-

YMCNEHUS ANA APYrMx KOMMOHEHTOB MOIyT ObITb CAENaHbl TAKUM Xe 0bpasom.
Insa noabopa Buaa rpagynpoBOYHON XapaKTEPUCTUKN MEPBOro, BTOPOro U TPETbEro nopsiaka (BKovas cBoOOOAHbLIN

YeH) NCNoNb30BaNach KOMMbIOTEPHAA NporpaMmma.
3yNbTaToOB B 405X 3HAYEHUS MOMAPHOW O0NW, BblPa)XeHHble B npoueHTax, genunnck Ha 100).

Tabnuwua B.2—

Pes3ynbrarbl Noagbopa rpagynpoBOHHON XapaKTEPUCTUKN

Mopsaok S&sR SwisE

[lepBbI 0,021 492 884 7.22887 - 10°
BTopowu 0,021 492 970 2.84930- 10
TpeTun 0,021 492 985 2,18136-10°

Jtan 2. Bbioop rpaaynpoBOYHOWN XapakTepPUCTUKK (5.1.4)
3Ha4YeHus {, paccunTaHHble AN KaX4oro nopsigka nonmHoMmmansHon oyHKUMK, npuBedeHsl B Tabnuue B.3.

Tabnwnuya B.3— Kputepun Bolibopa rpagynpoBOHHON XapaKTEPUCTUKN

PesynbTaTbhl nogbopa npueeaeHs! B Tabnuue B.2 (ans nonyyenuns pe-

[lopanok BbiymncneHHoe vV Kputnyeckoe 3HaveHwue
[lepBbin 1 724,297 19 2,09
BTopowu 9,494 18 2,10
Tpetun 2,622 17 2,11

BoiBoa: YUneH TpeTbero nopsaka siBNAeTcs aHaunmbiM [{(3) > KpUTUYeCcKoro aHavenus f], Hanbonee COOTBETCTBYIO-
LLEN MOAENBIO HA 3TOM 3Tarne ABMNAETCH rpagympoBoYdHas PyHKUNA TPETLEro nopsiaka.

[lpoBepKa NpaBUNILHOCTU NrPaayNPOBOYHON XapPaKTePUCTUKHN
OueHka cBODOQHOIO YeHa rpagynpoBOYHON XapakKTEPUCTUKM TPETBEND NOPsSIAKa:
CeobSoaHbi uned = -7.,541-102+ 6,343 - 10—,
95 % poBeputenbHbin MHTEepBan = -1,388-104<-7,541-10> <-1,198 - 10>,
95 % AoBeEpPUTENBHLIM MHTEPBAI HE BKNOYAaET HyMNb. [103TOMY CBODOAHBIN YNEH ABNSETCH 3HAYUMbIM.

BoiBoa: nsa anokenaa yrnepoaa BelbnpaeTcs rpagynpoBoYHas XapakrepucTuka TPEThEro nopsiaka ¢ HEHYIEBbLIM

CBODOAHBIM YINMEHOM.

OnTManbHY0 rPagynpoBOYHY IO XapaKTEPUCTUKY AN KAKA0ro KOMMOHEHTA BbIYUCIIAOT C UCnonb3oBaHnem 3C, co-
aepXawmx COOTBETCTBYIOLWMNNA KOMMNOHEHT.

Tadbnwnya B.4—OntnmanbHble rpagynpoBOYHbIE XapPaKTEPUCTUKN ANS APYIMX KOMNOHEHTOB B 3C

KoMnoHeHT MNopsagok OTCeKkaembiv a b Ci d,
OTPE30K
MeTaH 3 a —4.126 - 10 9,745.10°° —2,783 . 1011 4,670 101/
JTaH 3 HeT — 2,382.10°° 1,968 - 1012 —1,512 - 1017
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OkonyaHue mabrnuubsi B.4

KoMMoHeHT MNopsagok OTcekaembiy a b Ci d
OTPE30K
MponaH 1 Het — 1,897 - 10-C — —
N306yTaH 1 MNa 3,337 105 1,607 -10-6 _ _
H-ByTaH 1 HeT — 1,607 - 10°° — —
A30T 3 HeT — 3,155.10°% 49191012 —4.377 - 1017
Huokeng yrnepoaa 3 Ha —7,541-10-5 2,775-10°% —1,063 - 1012 3,201 - 1017

B sTOM npumepe OTHOCUTESNBbHbLIN KOSPPUUMEHT HYBCTBUTEINBHOCTU K ANd KOMNoHeHTa C,,, onpeaeneHHoro MeTo-
oM obpaTtHOM NpoayBKY, oueHeH Kak 0,59,

MeToa A: Vicnonb3yemble rpagynpoBOYHbIE XapaKTePUCTUKU ByayT TAKMMM XKe, KaK ONTUMarnbHbIE, PACCUNTAHHbIE
Ha atane 1. Ha npaktuke, ecnv cnegyoT metoay A n Cnonb3yloT ApYyrme rpagynpoBOYHbIE XapaKTEPUCTUKN, TO OHU JOI-
XXHbl ObITb NONy4YeHbl NO cooTBeTCTBYOWMM 3C. OcTtanbHble Npoueaypbl MeToaa A BbIMOMHSAT TaK e, HE3aBUCUMO OT
BUAA rpagynpoBOYHbIX XapakTEPUCTUK, UCTONb3YEMbIX HA MPaKTUKE.

Hukakmnx gOnONHUTENBbHBLIX BLIYMUCIIEHUN HE TPEDyeTCs, COOTBETCTBYIIOWAA MHhoOpMaunsa nonyvaercs Ha atane 1.

MeTopn B: MNMpumeHsieTcs rpagynpoBOYHas XapakTrepucTruka NEPBOro Nopsigka ¢ HyneBbiM CBOOOAHBIM YIEHOM U pac-
CUUTbLIBAETCSH AONONHUTENBHAA HEONPEeAENeHHOCTb, 0ByCNoBNEHHAs UCTMONb30BAHNEM «HE ONTUMATbHOWY» MPaaynpoBOY-
HOW XapaKTEPUCTUKMN.

lpumep — BbiyucneHue 0511 OUOKcuoOa yanepooda
- OnmumanbHas 2padyuposoyvyHasi (OyHKUUS, onpedernieHHas1 no memody A, umeem sud

Xco,=—1,941-107 + 2,775 -10° R, — 1,063 - 10712 Réoz + 3,201 - 10—171?5’02 .

- Acnonb3ysa 2padyuposKy no o0Hou moyke (Memod B), duchghepeHUyupyrom nonuHOM, onuchbli-
garoW Ul onMuMarsibHyr 2padyupo8OYHYIO Xapakmepucmuky, npu 3moM fnosy4darom

XCo,=2,775-100-2,126 - 1072 R, + 9,603 - 10717R5, .

- Omknuk npu nodave I'CO, codepxkauje20 OUOKCUO yanepooa: Rcoz = 3814,345 (cpeOHee 3Ha4e-

Hue deyx aHanu3soe). Takum obpa3omM:
Xeo, = 2,775-1076- 2,126 - 10-12.3814,345 + 9,603 - 10~17 . (3814,345)2 = 2,7683 - 105,
- Koagppuyuenm omknuka dns daHHozo I'CO: R; . oo, = 0,01049/3814,345 = 2,7501 - 107°.
Tco, = Xwr.co, (Wr) = Rt wr.co, = 2,7683 -107° - 2,7501-107° = 1,8200 - 10~°.

- [Juana3oH usamMepeHuUl MOsIIPHOU 001U QUOKcUOa yanepododa, 8 001X, e35im Ofis1 ripumepa (e
orpedesieHHOM Mecme, 20e 6b11 pa3MelleH KOHKpemHbIlU 2a308bild XxpomMamozapadgh):

XL, wr,co, = 0,009,

Xy, wr,co, = 0,020.

Takum 06pa3om, s, co, = (Xy wr.co,— XL wr.co, /4 = (0,020 — 0,005)/4 = 0,00375.

- JononHumenbHoe cmaHOapmHoe Oomk/IOHeHuUe (ucnosb3yss Mmemoo B) cocmasum:
Swrm,co, = Tco,  Swr.co, = 1,8200-107°.0,00375 = 6,825- 10",

Ins apyrnx komnoHeHToB B JC pesynbTaThl BbIMUCNEHUN NMPUBEAEHbI B Tabnvue B.5.

Tabnwunuya B.5—Pe3ynbrarbl BbMUCIEHUN ANS APYIMX KOMNOHEHTOB B JC

KOMMOHEHT T, XL wr, i XU, wr, i SB.

MeTaH 1,9790 - 107° 0,80 0,84 1,9790. 107

OTaH 6,6905 - 10~ 0,01 0,03 3,3453-107°
MponaH 3,4200-107° 0,002 0,006 3,4200-107"°
M306yTaH 6,2350- 107 0,0005 0,0006 6,2350- 107"
H-ByTaH 9,4900- 107 0,0006 0,001 9,4900- 107"
A3oT —4,7614-107° 0,12 0,14 —2,3807 - 107 "°
Nuokevg yrnepoaa 1,8200-107° 0,005 0,02 6,8250- 107"

[TpnmedyaHune—IllpuBeaeHHbIE B HACTOSLWEN Tabnuue CTaHAAPTHbIE OTKITOHEHUS TaKKe cneayeTt Ucnosb30-
BaTb Ha aTane 5.
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JTtan 3. (5.3)
Beinonnsanucek aga aHanmnisa, ncnonbays [ CO.

JTtan 4. (5.4)

[1ns BblMMCNEHNS HEHOPMANN30BAHHbIX 3HAYEHUN MONSAPHOW 0NN KOMIMOHEHTOB B AallbHENLLEM B PacyeT NPUHU-
Manucb cpeaHne 3Ha4YeHUs OTKITMKOB KOMMNOHEHTOB B npobe n [ CO.

Metong A

Ans komnoHeHTa (CO,), onpegenaemoro MeToaom NpsMbIX U3MEPEHUN, MOMNAPHAA JOJIA NO rpagynpoBOYHON Xapak-
TEepUCTUKE cocTaBumna:

X me. co, = 1,0478-10-=.
x:nc:, co, = 0,01049/0,010495 - 1,0478 - 10-= = 0,010473 nnm 1,0473 % (MonsipHast Aons, BbipaXeHHas B NPOLieHTax).

MonspHas gons onpegensaemMoro MeToaoM KOCBEHHbIX U3MepeHUn HeoneHTaHa coctaBuna (Heo-C.H. ., onpegense-
MbIV MO CPaBHUTENbHOMY KOMMOHEHTY C,):

N

X e, CaHg = 1,8719 - 1072 % (MonsipHas aons, BbipaXeHHasi B NPOLEeHTax),
xr*rf,nemc5H12= 0,007753 % (MmonspHas Jons, BbipaXXeHHas B NPOLEHTax).

Metoa B

Insa komnoneHta (CO, ), onpegensemoro MeTo40M MPSAMbIX U3MEPEHUN, HEHOPMAINN3OBaHHAaA MONAPHasA 40N COo-
cTaBuna:
Xme,co,= 1,04727 -10-2nunn 1,0473 % (monspHas Aons, BblpaXeHHas B NPOLEHTaXx).

MonspHas gonsa onpegensaemMoro MeETo4o0M KOCBEHHbIX U3MEePEHUN HeoneHTaHa coctaeuna (Heo-C:H, ,, onpegense-
MbIW MO CPaBHUTENBHOMY KOMMOHEHTY C.):

Xitf,neo-CeHyp = 7,7521-10 unm 0,007752 % (monsipHasi 4ons, Bblpa)eHHas B NPoLeHTax).

Tabnwnua B.6 — CpaBHEHME HEHOPMANN3OBAHHbIX 3HAYEHUN MOMAPHOW A0NN KOMMOHEHTOB Npobbl, onpeaeneHHbIX
metTogamm A v B

X;
KOMMNOHEHT
MeTton A Meton B
MeTtaH 0,82781 0,82769
ITaH 0,020772 0,020774
[1ponaH 0,004329 0,004329
N30byTaH 0,0006580 0,0006590
H-byTaH 0,0008451 0,0008451
A30T 0,13597 0,13599
Ovokevpg yrnepoga 0,010473 0,010472
HeoneHTaH 0,00007752 0,00007752
N3oneHTaH 0,00020021 0,00020021
H-[leHTaH 0,00019406 0,00019406
Ceo+ 0,00062033 0,00062033
JTtan 5 (5.5)

ﬂ,J'IFI BblYUNCIEHUSA 3HAYEHUN MOﬂFIpHOﬁ A0JITn KOMINOHEHTOB UCTOITb30Balin cpeaHee 3HaveHNe OTKITMKOB KOMITOHEH-

TOB B Npobe n [ CO nepen nocnegHnm atanom Bblivmcnenmnn. Gopmynel (18) n (23) ncnonb3oBanuces Ans BbIMNCNEHUSA CTaH-
OapTHbIX OTKITOHEHWW Ans MeToaa B B Tex cnyyasix, korga h, = h, = 2.
Kpome Toro, npegnonaranoch, YTo AONONHUTENbHAA HeonpeaeneHHocTb, 0bycnoenernHast [ CO, He3dHa4vnTenbHa.
CTtangapTHble OTKIIOHEHUSA HEHOPMAaNM30BaHHbIX 3HAYEHUN MOTAPHON 40NN KOMMOHEHTOB, NOJTYHYEHHbIX N0 METO-

nam A v B, npuBeaenbl B Tabnuuye B.7.

Tadbnwnuya B.7— CpaBHeHMe pe3ynbTaTtoB BbIMUCNEHUS CTAHAAPTHBLIX OTKITOHEHUM HEHOPMAITM30BAHHbIX 3HA4YEHNUN
MONAPHON A0NM KOMNOHEHTOB B nNpobe no metogam A n B

s (x;)
KOMNOHEHT
MeTtoa A Meton B
MeTtaH 0,000 5753 0,000 5157
ITaH 0,000 03484 0,000 04199
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OkonyaHue mabrnuubsi B.7

s (x;)
KOMMOHEHT
MeTtoag A Metoa B
[1ponaH 0,000 09337 0,000 9320
N306yTaH 0,000 03332 0,000 02956
H-byTaH 0,000 03584 0,000 03544
A30T 0,000 1347 0,000 1100
dvokenpg yrnepoga 0,000 05176 0,000 04671
HeoneHTaH 0,000 001 701 0,000 09320
aonenTaH 0,000 004 319 0,000 09320
H-[lenTaH 0,000 004 188 0,000 09320
Ce+ 0,00001372 0,000 09320
JT1an 6 (5.6)

B aTtomMm npumepe apyrme KOMrnoHEeHTbl OTCYTCTBYIOT, MO3TOMY X, = 0. Hopmanu3oBaHHbI€ 3HAYEHNA MONTAPHON 40NN

KOMMOHEHTOB NpuBeAeHbl B Tabnuue B.8.

Tabnuuyua B.8 — CpaBHeHMEe HOPMANM3OBAHHbIX 3HAYEHUN MONSAPHOW AONW KOMMOHEHTOB B Npobe, onpeaeneHHbIX

no merogam A n B

X;
KOMMNOHEHT

MeTtoag A Metoa B
MeTaH 0,826 19 0,826 16
JTaH 0,020 732 0,020 735
[1lponaH 0,004 3202 0,004 3206
N3o0byTaH 0,000 65671 0,000 65782
H-byTaH 0,000 84344 0,000 84352
A30T 0,135 71 0,135 74
dvokenpg yrnepoga 0,010 452 0,010 453
HeoneHntaH 0,000 077 369 0,000 077 377
l3oneHTaH 0,000 19982 0,000 19984
H-[leHTaH 0,000 19368 0,000 19370
Ce+ 0,000 61912 0,000 61918

Jtan 7 (5.7)

CTaH,D,apTHbIe OTKITOHEHNH HOPMalln30BaHHbIX 3HAYEHUN MOJ’IFIpHOﬁ A0J1In KOMIMNOHEeHTOB, NOJIYHYEHHbIX 110 MEeTO-

nam A n B, npuBeaerbl B Tabnumue B.9.

Tabnunuya B.9— CpaBHeHME pe3ynbTaTtoB BbIYUCNEHNUS CTAHAAPTHBLIX OTKITOHEHUW HOPMAaNM30BaHHbLIX 3HAYEHUN
MONSPHOW 0NN KOMMOHEHTOB B Npobe no merogam A un B

Xi
KOMMNOHEHT
MeTtoag A Metoa B
MeTaH 0,0001804 0,000 2234
JTaH 0,000 03627 0,000 04271
[1ponaH 0,000 09283 0,000 09266
N3o0byTaH 0,000 03313 0,000 02949
H-byTaH 0,000 03574 0,000 03534
A30T 0,000 1410 0,000 1217
dvokenpg yrnepoga 0,000 05110 0,000 04651
HeoneHntaH 0,000 001 698 0,000 09302
l3oneHTaH 0,000 004 311 0,000 09301
H-[leHTaH 0,000 004 181 0,000 09301
Ce+ 0,000 01369 0,000 09297
JTtan 8 (5.8)

Uncno ctenenen csoboabl ANs pasnnYHbiX KOMMNOHEHTOB MOXET ObITb BbIMMUCIIEHO ANS1 ABYX METOA0B MO Pe3yrbTa-
Tam atana 1. B COOTBETCTBUM C YNCIIOM CTENEHEN CBODOAbI ONPeaensitioT KpUTNYECKoe 3HaveHne [ no tabnuue A.1 (npuno-
XeHne A). IT0 3HadveHue f 3aTeM YMHOXAEeTCH Ha CTaAHAAPTHbIE OTKNOHEHUS HOPMAaNM30BaHHOIMO 3HAYEHUS MOISAPHOW

A0J1IM KOMIMTOHEeHTA.
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Desyn braTbl BEIHUCITEHWNA HEeOolnpeaeneHHoOCTn
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Uaﬁc(x.f’) UDTH(XE): Yo
KOMNOHEHT

Vv t (Tabnuua A.1) Metoa A Metoa B Metoa A MeTtoa B
MeTaH 17 2,11 0,000 03807 0,0004714 0,04608 0,05706
ITaH 18 2,10 0,000 076 017 0,000 08969 0,3674 0,4325
[1ponan 20 2,09 0,000 1940 0,000 1937 4,491 4,482
N3o06yTaH 19 2,09 0,000 06925 0,000 06163 10,54 9,368
H-byTaH 20 2,09 0,000 07470 0,000 07387 3,856 8,757
A30T 18 2,10 0,000 2960 0,000 2656 0,2181 0,1883
Ouokeng yrnepoga 17 2,11 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
3oneHTaH 20 2,09 0,000 009 011 0,000 1944 4.510 Q7,27
H-[leHTaH 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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[MpynoxeHue C
(cnpaBo4HOe)

OTHocuTenbHble Ko3addUuLneHTbl YyBCcTBUTENBLHOCTU K

C.1 OTHOCUTenbHbIe KOahduumeHTbl YyBCcTBUTENBLHOCTU ana NMAL

Ona N oTHocuTeNnbHbIE KO DULUNEHTBI HYBCTBUTENBHOCTU BBIYUCTIAIOT KAK OTHOLLEHUE Yncna aToMOB yrnepoaa
CPaBHUTENIBHOIO KOMMOHEHTA K YMCIY aTOMOB YITepoaa KOMNOHEHTAa Npobbl. 3HAYEHNS OTHOCUTENBHbLIX KOS PULNEHTOB
yyBcTBUTENBHOCTU Ans N ans cpaBHUTENBHBLIX KOMMOHEHTOB (NponaHa u H-bytana) npueegeHsl B Tabnuue C.1.

Tadbnwunuya C.1 — OTHOCUTENBHbIE KOSDPDULUNEHTBI YYBCTBUTENBHOCTH

OTHOCUTENBHBLIN KO3PDPULMNEHT HYBCTBUTENIBHOCTU

KOMNOHEHT

[lponaH H-byTaH

[lponaH 1,000 1,333
N306yTaH 0,750 1,000
H-byTaH 0,750 1,000
[leHTaHbI 0,600 0,800
[ ekcaHbl 0,500 0,667
[ enTaHbl 0,429 0,571
OKTaHbl 0,375 0,500
BeH3on 0,500 0,667
LinknorekcaH 0,500 0,667
MeTunumnknorekcan 0,429 0,571
Tonyon 0,429 0,571

[lpyBeaeHHbIE 3HAYEHUS B3ATHI U3 [D].

C.2 Tnn4yHble OTHOCUTENbHbIE KO3 pruneHTbl YyBCcTBUTENBLHOCTU ana AT

Ona AT otHocnTenbHble KO3 PONUMEHTBI HYBCTBUTENBHOCTU ONpeaeneHbl 3KCNEPUMEHTANbHO U MOTYT NCMNOJ1b30-
BaATbCH B KAYECTBE OPUEHTUPOBOYHBLIX 3HAYEHUWN. ANbTEPHATUBHBLIM METOAOM MONYyYEHNS OTHOCUTENBHbLIX KO3 PULUNEH-
TOB vyBcTBUTENBHOCTM aAns ATl aBnsertca, Hanpumep, onpegeneHne nx nyTemMm (pacllMpeHHOro) aHanusa, Ucnonb3ys
[T v panHble, npuBegeHHbie B Tabnuue C.1. HekoTopble akcnepmMmeHTanbHble AaHHble NpuBeaeHbl B Tabnnuye C.2.

Tabnwunua C.2— 3kcnepumeHTanbHble gaHHble K

KOMNOHEHT K
(OTHOCUTENBLHO NPOonaHa)
HeoneHnTaH 0,75
3oneHTaH 0,73
H-[leHTaH 0,73
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TpeboBaHUA K MeTPONOrM4YecKMM XapakrepucTukam onpeperneHmst KOMNOHEHTHOIoO coCcTaBa

NnPUPoOAHOro rasa

Tabnnya D.1— TpeboBaHns K HOMEHKNAType, AgManasoHam 3Ha4YeHUM MOSAPHOW A0NW U pacllMpeHHOW Heonpeae-
NEHHOCTW Pe3yrnbTaToB U3MEPEHUN MOSAPHON 0NN onpegensieMbliX KOMNOHEHTOB NMPUPOAHOro rasa

PaclumpeHHasa abcontoTHas
HanMeHOBaHWe KOMMOHeHTAa [drnanasoH 3Ha4YeHun monapHou aonu, % HeonpeaeneHHOCTb U(x)”, %,
Npu KO3 PULIMEHTE oxBaTa K = 2

MeTaH 40 — 99,97 —0,0187 - x + 1,88%

—0,0023 - x + 0,29
ITaH 0,001—15 0,04 - x + 0,00026
[lponaH 0,001—6,0 0,06 - x + 0,00024
N3o06yTaH 0,001—4,0 0,06 - x + 0,00024
H-byTaH 0,001—4,0 0,06 - x + 0,00024
MN3oneHTaH 0,001—2,0 0,06 - x + 0,00024
H-[leHTaH 0,001—2,0 0,06 - x + 0,00024
HeoneHTaH 0,0005—0,05 0,06 - x + 0,00024
["ekcaHbl (Cg.) 0,001—1,0 0,06 -x + 0,00024
["entanbl (Cs4) 0,001—0,25 0,06 - x + 0,00024
OkTaHbl (Cg+) 0,001—0,05 0,08 - x + 0,00022
beH3on 0,001—0,05 0,08 - x + 0,00022
Tonyon 0,001—0,05 0,08 - x + 0,00005
Ouokeng yrnepoga 0,005—10,00 0,06-x+ 0,0012
[ 'ennu 0,001—0,5 0,06 - x + 0,00024
Boaopoa 0,001—0,5 0,06 - x + 0,00024
Kucnopoa + AproH 0,005—2.,0 0,06-x+0,0012
A30T 0,005—15 0,04 - x+ 0,0013

R PacwupeHHan abconotHas HeonpegeneHHocTe U(x) B npoueHTax npu koapduymeHTe oxBaTta k = 2 COOTBe-
TCT%?/ET rpaHuue abcontoTHOW NOrPeLHOCTU Npw ﬂoaepMTeuanoﬁ BeposiTHocTn P = 0,95.
dopmyna NpUMeHseTcs Npu onpegeneHnmn MonspHoOn 4oNn MeTaHa no pasHoCcTw.
) dopMyna npuMeHsieTCsl NPV U3MepeHuy MOMSIPHON AONWM MeTaHa BIPSIMYIO.
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[MpynoxeHue E
(cnpaBo4HOe)

CBeaeHUsA 0 COOTBETCTBUU CChINMOYHBLIX MeXAYHapoOAHbIX CTaHAAPTOB MeXrocyaapcTBEeHHbIM

cTaHAapTam
Tabnuwua E.1
OBo3HavYeHne 1 HaMMEHOBAaHNE MEXOYHAPOOHOIO CTeneHb OBo3HavYeHne 1 HaMMeHOBaHNe
cTaHaapra COOTBETCTBUA MEXTIOCYaapCTBEHHOIoO ctaHaapTa
NCO 6974-1:2000 MOD [OCT 31371.1—2008
«[ a3 npnpoaHbin. OnpegeneHne cocraBa MeTO- «[ a3 npupoaHbin. OnpepeneHne cocrtaBa MeTo-
OOM ra3zoBoun Xxpomartorpadpumm ¢ OLEHKOWN HEOMNPE- 0OM ra3oBon Xxpomartorpadpumm ¢ OLLEHKOWN HEOTpe-
aeneHHocTn. Yacte 1. PykoBogcTBO No npoBee- aeneHHoctu. Hacte 1. PyKoBOACTBO NO NpoBeae-
HUIO aHanuna3a» HUIO aHanuaa»
NCO 6976:1995 MOD [OCT 31369—2008

«[ a3 npupoaHbin. BblvuncneHne TennoTtbl Ccropa-
HUS1, NNOTHOCTW, OTHOCUTENBHOW MIMOTHOCTU W
yncrna Bobbe Ha OCHOBE KOMIMOHEHTHOrO COCTa-

Ba»

«[ a3 npupoaHbIN. BbluncrieHne TennoTtbl cropa-
HWUA, MIMOTHOCTU, OTHOCUTENBbHOU MIIOTHOCTU W
ymncrna Bobbe Ha ocCHOBE KOMMOHEHTHOIO COCTa-

Ba»
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