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Mpeagncnosue

Llenn, ocHOBHbIE NPUHLMMBI 1 OCHOBHOW NOPSIAOK NPOBeAeHUs paboT Mo MexXrocyaapcTBEHHON cTaHaap-
Tusauum yctaHosneHel FOCT 1.0—92 «MexrocyaapcTeeHHas cuctema ctaHgaptusaumn. OCHOBHbIE NOMoXe-
Husi» n FTOCT 1.2—97 «MexrocygapcTBeHHas cucTema cTaHaaptusaumm. CtaHaapTbl MEXrocyaapcTBEHHbIE,
npasuna 1 pekomeHgaLmmn no MeXrocyaapcTBeHHoN cTaHgapTusaummn. Mopsnok paspaboTku, NPUHATUSA, NpU-
MeHeHWs1, OBHOBNEHUS U OTMEHbI»

CBefeHunA o cTaHaapTe

1 NOArOTOBIEH OTKpbITEIM akuoHepHbIM obLwecTsoM «lasnpom» 1 ®egeparnbHbIM rocyaapcTBeH-
HbIM YHUTapHbIM MpegnpuaTneM «Bcepoccuncknin HayvHO-UccreaoBaTeNibCKUA  UHCTUTYT  MEeTPOonornv
um. O.WN. MeHgeneesa» (PIYM «BHUAUM um. .U. Mengeneesa») Ha ocHoBe COBCTBEHHOMO ayTEHTUYHOTO ne-
pesofa cTaHAapTa, yKasaHHoro B nyHkTe 4

2 BHECEH ®epaeparnbHbIM areHTCTBOM MO TEXHNYECKOMY PeryriupoBaHuio U MeTporiornm

3 NPUHAT MexrocyaapcTBeHHbIM COBETOM MO CcTaHAapTU3aLmMn, MeTponorum u cepTudukaunm (npoto-
kon Ne 33 oT 6 nioHs 2008 r.)

3a NPUHATHE CTaHdapTa NporonocoBanu:

KpaTkoe HaumeHoBaHue cTpaHsbl
no MK (MCO 3166) 004—97

Kopn ctpaHbi
no MK (UCO 3166) 004—97

CokpalleHHOe HAMMEHOBaHWE HALMOHANBLHOTO opraHa
No cTaHgapTU3aumm

AsepbangxaH AZ A3scraHgapTt

Benapycb BY ["occTangapt Pecnybnuku benapyce
KasaxcTaH KZ [occtangapt Pecnybnvim Kasaxcran
KbipreiactaH KG KbipreisctangapT

Mongoea MD Mongosa-CrangapT

Poccuiickas ®epepauus RU degepanbHOE areHTCTBO MO TEXHUHECKOMY
perynmpoBaHunio u MeTponormm

TamKUKMCTaH TJ Tagxukctangapt

TypKMeHUCTaH ™ naBroccnyx6a « TypkMeHcTaHgapTnapb»

Y3bekucraH uz Y3craHgapt

YkpaunHa UA ["ocnoTpebecranaapT YkpanHbl

4 HacTosawumi ctaHgapT siBnsieTcss MoanULMPOBaHHBIM MO OTHOLLIEHUIO K MeXAyHapoAHOMY cTaHaapTy
NCO 6974-2:2001 «["a3 npupoaHblii. OnpeaeneHne cocTaBa METOAOM ra3oBoi XpomaTorpadum ¢ OLEHKON He-
onpegeneHHOCTH. Yactb 2. XapaKTepI/ICTI/IKI/I |/|3|V|ep|/|Tean0|7| CUCTEMbl U CTaTUCTUYECKNEe OLEHKA OaHHbIX»
(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»). NMpu atom gononHu-
TellbHble NMONOXEeHUA, a Takke NpunoXxeHue D, BKNMIOYEHHbIE B TEKCT CTaHA4apTa ANA y4eTa I'IOTpeGHOCTGVI Ha-
UMoHaneHON aKOHOMUKM CTpaHbl W/unn ocobeHHOCTENn MeXrocyfapCTBEHHON cTaHAapTU3aLuy, BblaerneHbl
KypcUBOM

5 |-|pI/IK330M d>e}:|,epaanoro areHTcrea no TeXxHM4eCKoMy perynmpoBaHuio 1 METpPOJI0TUun OT 3 ,quaGpﬂ
2008 r. Ne 340-cT mexrocynapcTBeHHbIn ctaHaapT MOCT 31371.2—2008 (MCO 6974-2:2001) BBeaeH B aeit-
CTBMeE B Ka4ecTBe HauuoHanbHoro ctangapta Poccuiickoin ®egepaumm ¢ 1 aHBaps 2010 r.

6 BBE[EH BIMNEPBbIE

UHpopmalusi o esedeHuu e delicmesue (npekpaweHuu delicmeausi) Hacmosiuje2o cmaHdapma rnybnuKky-
emcs 8 ykaszamerne «HauyuoHaneHbie cmaHOapmabiy.

UHpopmayust 06 uameHeHUsIX K HacmosileMy cmaHOapmy nybriukyemcs 8 ykazamene «HayuoHaneHblie
cmaH®apmbi», @ MEeKCM U3MEHEHUU — 8 UHGOpMayUOHHbIX yKazamernsix «HayuoHansHble cmaHOapmbi». B
c/lydae nepecMompa unu omMeHbl Hacmosueao cmaHOapma coomeemcmeytowasi uUHgopmayusi bydem
onybrukosaHa 8 UHGhopMalyUOHHOM yKasameie «HauuoHanbHbie cmaHdapmbi»

© CraHpaptuHdopm, 2009

B Poccuitckoin degepaummn HacToALLMIA CTaHAAPT HE MOXET OblTb MONTHOCTLHO UM YaCTUYHO BOCNPON3BE-
OeH, TUPaXXUPOBaH 1 pacnpocTpaHeH B kayecTBe oduumnanbHoro nsgaHusa 6es paspelueHus degepanbHoro
areHTCTBa Mo TEXHUYECKOMY peryrnmpoBaHunio U MeTpOoriornm
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BBepeHue

Komnnekc MexrocygapcTBeHHbIX cTaHgaptos [OCT 31371.1—2008 (UCO 6974-1:2000) —
MOCT 31371.6—2008 (MCO 6974-6:2002) n FTOCT 31371.7—2008 nog obwwmm HaumeHosBaHneM «[as npupoa-
Heli. OnpeaeneHve cocTaBa MeTOAOM rasoBOW XpoMaTtorpacduM ¢ OUEHKOW HeonpedeneHHocTU» (aa-
nee — KOMMNJEKC CTaHAapTOB) COCTOUT U3 CreayIoWmnX YacTen:

- Yactb 1. PykoBoacTBo Mo nNposefeHuio aHanuaa;

- YacTb 2. XapakTepucTrKn N3MEepUTENbHON CUCTEMBbI U CTaTUCTUYECKNE OLEeHKN AaHHBIX;

- Yactb 3. OnpegeneHne Bogopoaa, renusi, KUcnopoaa, asoTa, aAuokcuaa yrnepoga U yrnesogopoaos Ao
C4 ¢ ncnonb3soBaHneM AByX HacaAo4HbIX KOMOHOK;

- Yactb 4. OnpegeneHue asoTa, Auokcuaa yrnepoaa u yrnesogopoaos C,—Cgu Cy, B nabopartopunn ¢
MOMOLLbIO BCTPOEHHOW U3MEPUTENBHON CUCTEMBI C UCTIONBL30BaHNEM [BYX KONOHOK;

- Yactb 5. OnpepeneHxve asoTa, Arokcnaa yrnepoda v yrmesogopoaos C,—C. u Cg, B nabopatopuu 1
npu HENPepbIBHOM KOHTPOME € UCMOMb30BaHNEM TPeX KOMOHOK;

- Yactb 6. OnpegeneHne Bogopoaa, renus, Kucnopoga, asota, AMOKCMAa yrnepoda U yrneeogopoaos
C,—Cg c ucnonbzosaHWeM Tpex KanunnapHbIX KONOHOK;

- Yactb 7. MeToamka BbINOMHEHUS U3MEPEHUI MONSPHOW LOMNN KOMMOHEHTOB.

Komnnekc cTaHaapToB pacnpoCTpaHsieTCs Ha U3MEepeHUss MOMSIPHON 0N KOMMOHEHTOB MPUPOAHOro
rasa xpomartorpadunieckiuMm METOLOM C OLEHKOIN HeonpeaeneHHOCT pe3yrnbTaToB N3MepPeHni.

Yactn 1—6 saBnsoTcs MoauduLMpOBaHHBIMU MO OTHOLLEHWIO K COOTBETCTBYHOLLUMM MeXAyHapoaHbIM
ctaHgaptam NCO 6974-1 — UCO 6974-6.

B yactn 7 npuBegeHa mMeToaMKa BbINOMHEHWUS U3MEPEHUI MOMSIPHON A0 KOMMOHEHTOB NMPUPOAHOro
rasa, agantupyrolas nonoxeHnss mexayHapoaHelx ctaHgaptos UCO 6974-1 — UCO 6974-6 ¢ yyeToM no-
TpebHocTel HaumoHanbHOW akoHoMUKK cTpaH CHIT 1 ocobeHHOCTen MexrocyaapcTBEHHOM cTaHAapTU3auuu.

B HacTosilLeM cTaHAapTe onucaHbl MeToabl cTaTUCTUYIeckon 0b6paboTkn AaHHBIX aHanMsa NPUPOAHOro
rasa, noctaBnsiemoro notpeburento.

HacTtoawwmin ctaHgapT crnegyeT ucnonbsosats coBMecTHo ¢ FOCT 31371.1—2008, B koTopoM npuseae-
Hbl pyKOBOASILUME YKazaHWs No NPoBeAeHNIo aHanmsa npmMpogHoro rasa.

INoboin MeTon aHanusa vnn oavH M3 metogos B MOCT 31371.3—2008 — MOCT 31371.7—2008, unun
Apyroli  BblOpaHHbIi MeToa MOXeT MNpUMeHsATbe Tonbko coBmecTHo ¢ MOCT 31371.1—2008 w
MOCT 31371.2—2008.

KonuyecTseHHOe onpegenerHue cocTasa rasa, 6asupytowieecs Ha NpUMeHeHUN rpagynpoBOYHbIX Xapak-
TEPUCTWK, cTaHAapTHBIX 06pasLoB cocTaBa raszoBbix cmecelt (FCO) 1 oTHocUTENbHBIX KO3hDULMEHTOB YyB-
cTBuTensHocTn, onucado B MOCT 31371.1—2008, Toraa kak yTOuHeHWe 3TuxX copmyn npueedeHoO B
HacTosileM cTaHgapTe.

CO v rasosas npo6a aHaNU3NPYOTCA C NOMOLLIbIHO OAHOW U TOW K& U3MePUTENBHON CUCTEMBI NPU TEX Xe
YCMOBUSIX U3MEPEHUIN. KOMMOHEHTHI, He U3MepseMble NMPUMEHAEMbIM METOAOM, ByayT BANATL Ha TOYHOCTb Me-
TO4a Y NO3TOMY AOMKHbI BbITb U3BECTHBI.

Ecnn CO He ucnonb3ytoT A4na nepuoanveckoi rpagyvpoBKu U3MepUTENbHON CUCTeMbI, TO paa dhopmyn,
NpUBEAEHHLIX B HACTOSILLIEM cTaHAapTe, N3MeHUTCs. Takme N3MeHeHUA YKasbiBaloTCs ANA KaXaon uU3 aTux
dopmyn.

Mocne Toro, kak onpeaerneHbl AnanasoHbl U3MEPEHUA KOMNOHEHTOB, BLIMNOMHAETCA OLUEHKa C Lenblo
onpeaeneHus, AOMKHbI A 3TU KOMMOHEHTbLI paccMaTpUBaTbCs Kak:

- rMNaBHblEe KOMMOHEHTHI UITN FPYNMbl KOMAOHEHTOB, KOTOPbIE aHANU3UPYHOTCA METOAOM MPSAMbIX U3Mepe-
HWiA (HenocpeACTBEHHO U3MepsieMble KOMNOHEHTDI);

- KOMIMOHEHTHI UMK rpyNMbl KOMMNOHEHTOB, KOTOPbLIE aHANIU3UPYHOTCA METOAOM KOCBEHHbLIX MU3MEPEHUI OT-
HOCUTESIbHO CPaBHUTENLHOMO KOMMOHEHTa B rpagyMpOBOYHOM rase (KOCBEHHO U3MepseMble KOMMNOHEHTI);

- KOMIMOHEHThI, KOTOPbIE HE U3MEPSAIOTCA, U MOMSIpHast A0MS KOTOPbIX MOXET BbITb NPUHSATA NOCTOSIHHON
(HeaHanNM3MpyeMble KOMMOHEHTbI).

Cymma 3Ha4YeHUiA MOMNSIPHON A0 KOMMOHEHTOB, U3MEPEHHBLIX METOAO0M NPAMbBIX U3MEPEHUIN, KOCBEHHO
WU3MepPEHHBbIX KOMMOHEHTOB U NMOCTOAHHBIX KOMMNOHEHTOB [OMKHa paBHATLCA 1.
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M E XTOGCVYJA.APG CT BETHHUB # CTAHAOAPT

Mas npupogHbLIN

OMPEAENEHUE COCTABA METOOM FrA30BOW XPOMATOIMPA®UMN C OLIEHKOW
HEONPEAENEHHOCTU

YacTtb 2
XAPAKTEPUCTUKU USMEPUTENTIbHOWU CUCTEMbI U CTATUCTUYECKUE OLIEHKU OAHHbBIX

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

Dara sBegeHmna — 2010—01—01

1 O6nactb NnpUMeHeHus

Hacrosiyuid ctaHaapT ycTaHaenuMBaeT MeToAbl CTaTUCTUYECKON 0BpaboTkun AaHHBIX aHannsa NPUPOaHO-
ro rasa, nocraensiemoro notpedutento. OH cogepXUT MeToAbl onpeaenieHNs XxapakTepucTuK U3MepuUTenbHON
CUCTEMbI U cTaTUCTUYECKUIA NoAXoa K 06paboTke AaHHBIX U BEIYUCNEHUIO NOMPELUHOCTU C LENLIO OLEHKN He-
ornpeaeneHHOCTU pesynbTaToB U3MepeHUin MOMAIPHOM 40U KOMMOHEHTOB.

HacToswwia ctaHgapT cneayet npuMmeHsTb coBMmecTHo ¢ FTOCT 31371.1—2008.

Hacmoswut cmarn®apm crnedyem rpuMeHsims Kak pykoeodcmeo 011 co3faHus paboyux rnpoyedyp e co-
omeemcmauu ¢ FOCT 8.010 0519 KOHKpeMHbIX U3MepUMeErbHbIX 3adad C y4emomM HOpM MoYHocmu, rpusedeH-
Hbix 8 TOCT 31371.7.

lMpumedyaHue—[JononHUMensHoe ro/IOXeHUe HarpaeneHo Ha obecrniedyeHue paspabomiu HOPMaMUBHbIX
6OKyMeHm06 110 aHanu3y KOMIIOHeHMmMHoz0 cocmasa I'lpUpOdHOZO 2a3a 68 KOHKPemHbIX yCrio8USIX NPUMEHEeHUSs, 3Hadumerib-
HO omnu4arouwuxeca om ndOSqu, YCMaHOoer1eHHbIX 8 KOMIIIIeKCe cmaHOapmoe, U ¢ y4emom COBPEeMEeHHO020 fapka npu6o—
pos.

2 HopmaTtuBHbIe CCbINKU

B HacTosiLleM cTaHgapTe MCMonb30BaHbl HOPMaTUBHBIE CChISIKA Ha CrieayoLlnMe MeXrocyaapcTBEHHbIe
CcTanaapThl:

rOCT 8.010—997 locydapcmeeHHas cucmema obecrieyeHust eduHcmea uaMmepeHutl. Memoduku ebl-
ronHeHus1 usmepeHut. OCHOBHbIE MONMOXeHUs

FOCT 8.578—2002 locydapcmeerHas cucmema obecrieyeHuss edurHcmea uUsmMepeHul. [ocydap-
CcmeeHHas1 oeepoYHasi cxema 05151 cpedcma UsMepPeHUl codepxaHusi KOMIIOHEHMO8 8 2a308biX cpedax

MOCT 31369—2008 (MCO 6976:1995, MOD) Mas npupoaHbIiA. BeluncneHne TennoTebl cropaHus, Nnot-
HOCTUW, OTHOCUTENbLHOM MMOTHOCTM U Yucria Bob6e Ha ocHOBe KOMMOHEHTHOro cocTara

roCT 31371.1—2008 (MCO 6974-1:2000, MOD) a3 npupogHbln. OnpegeneHue coctasa METOAOM ra-
30BOW XpomMaTorpadum ¢ oLeHKon HeonpegeneHHocTn. YacTb 1. PykoBoACTBO MO NpoBedeHUo aHannaa

FOCT 31371.7—2008 a3 nipupodHsill. OnipedeneHue cocmaga MemodoM 2a3080l Xxpomamoepaghuu ¢
oueHkol HeonpedeneHHocmu. Yacme 7. MemoduKu 8bironHeHUs u3MepeHUl MosisipHoU 00U KOMITOHEHMOo8

MprvmeyaHwne— MNpy NONb3OBaHUU HACTOSLLMM CTAHAAPTOM Lienecoobpa3Ho NPOBEPUTL AeWCTBUE CCbINOY-
HbIX CTAHAAPTOB MO yKasaTenio « HaunoHanbHbIe CTaHgapTbI», COCTABMEHHOMY NO COCTOSIHUIO Ha 1 STHBapPs! TEKYLLEro roaa,
U M0 COOTBETCTBYIOWMM UHDOPMALIMOHHBLIM YKa3aTersiM, onyOnuKoBaHHbIM B TEKyLeM rogy. Ecnu ccbinoyHbii ctaHgapt
3aMeHeH (M3MeHeH), TO NPU NONb30BaHUM HACTOSILLMM CTaHAAPTOM CreayeT PYKOBOACTBOBATLCS 3aMEHSIOLLMM (M3MEHeH-
HbIM) CTaHAAPTOM. ECrn cebinoYHbIf CTaHaapT oTMeHeH 6e3 3aMeHbl, TO MONOXEHWE, B KOTOPOM [JaHa CCbiiKa Ha Hero,
NPUMEHSIETCSH B YacTy, HE 3aTparvBaloLem 3Ty CCbInky.

" Ha meppumopuu Poccutickol ®edepayuu deticmayem OCT P 8.563—96.

UzpaHne ocpmumanbHoe
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3 TepmuHbl UM onpegeneHus

B HacTosLeM cTaHOapTe NpUMeHeHbl crielylollue TepMnHbl C COOTBETCTBYIOLLMMU onpeaeneHnsMn:
3.1 otknuk (response): BeIxogHOW cUrHan UsMepuTenbHON CUCTEMBI NS KOMMOHEHTa, U3MepsieMblin
KakK nnowagb nmka M Bbicota nNuka.

MpwnmeyaHun e — OTKNKK BolpaXXaeTcsi B eAMHMLAX cueTa.

3.2 HeonpepneneHHocTb (Uncertainty): OueHka, NpUNUcaHHas pesynsTaTy UsMepeHnin, KoTopast xapak-
TepusyeT AnanasoH 3Ha4eHU, BHYTPU KOTOPOTo, Kak MOXHO OXuaaTb, NTEXUT UCTUHHOE 3HauYeHue.

MpumeyaHue—B obuwem cnyyae HeonpeageneHHOCTb M3MEPEHUI BKITIOYAeT MHOMe cocTaensiowme. Heko-
TOPbIE U3 HUX MOTYT BbITh OLEEHEHbI HA OCHOBE CTAaTUCTUYECKOIO pacrnpeaereHns pesynsraToB psiia UaMepeHuii U oxapak-
TEPU30BaHbl IKCTNIEPUMEHTAITBbHLIM CTaHAAPTHLIM OTKITOHEHMEM (CpeaHeKBaapaTu4eckum oTkroHeHneMm — CKO). OueHkn
APYIMX COCTaBMSAIOWMNX MOTYT OCHOBBIBATLCS TONBKO HA OMNbITE MNW APYron MHAOopMaLmn.

3.3 aTTecToBaHHasl aTanoHHasA rasoBas cmecb (JC)V [certified-reference gas mixture (CRM)):
Cwmechb, KOTOPYIO UCNONb3YIOT AN onpeaeneHns rpagyupoBOYHON XapakTepUCTUKU N3MEePUTESNBHON CUCTEMBI.

MpumeyaHwune— ATTeCTOBaHHbIE 3TANOHHbIE FA30Bbl€ CMECU MOXHO MPUIOTOBUTL IPABUMETPUHECKU B COOT-
BETCTBUM € [1] unu aTTecToBaTh M NOATBEPAUTL NOCPEACTBOM CPABHEHUS C NEPBUYHBIMU STANOHHLIMM FA30BLIMWU CMECAMU
6nmskoro coctaea B cooteeTcTBuM C [2] (cMm. [3]).

3.4 pa6ouasn aTanoHHasa razoBas cMmech (FCO)? [working-reference gas mixture (WRM)]: Cmecb, ko-
TOPYIO UCMONMb3YIOT Kak pabounii 3TanoH Anst nepuogndeckon rpanyupoBKA M3MepUTENbHOW CUCTEMBI.

MpwumeyaHn e — Paboune aTanoHHble ra30BbIe CMECU MOXHO NPUIrOTOBUTL NPaBUMETPUHECKN B COOTBETCTBUN
¢ [1] vnu aTtTecToBaTh M NOATBEPAUTE NOCPEACTBOM cnnyeHusi ¢ AC 6nNn3koro coctaea B COOTBETCTEBUM C [2].

3.5 npamMoe nsmepenue (direct measurement): MUamepeHue, NocpeacTBOM KOTOPOro OTAeNbHbIE KOMMNO-
HEHTbI W/UNK rPYNNbl KOMNOHEHTOB ONPeAensTCA NyTEM CPAaBHEHUA C AEHTUHHBIMK KoMnoHeHTamu B I'CO.

3.6 KocBeHHOe usMepeHue (indirect measurement): NamepeHue, NOCPeaACTBOM KOTOPOro oTAENbHbLIE
KOMMOHEHTbI U/UNW rpynnbl KOMAOHEHTOB, KOTOPbIE He NPUCYTCTBYIOT B paboveit aTanoHHOW rasoBoi cMecy,
onpenensitoTcs, UCMOMb3Yys OTHOCUTENLHBIE KO3(MULNEHTHI YYBCTBUTENBHOCTU NO OTHOLLEHWUIO K KOMNOHEHTY
B [CO.

3.7 socnpouzsodumocmb pesynsmamoe usmeperull (reproducibility of measurement): bnusocms
pesynbmamoes usMepeHull 0OHOU U moll e 8elUYUHbI, MOTyHEeHHbIX 8 Pa3HbIX MECIMAX, PasHbIMU Memodamu,
pasHbIMU cpedcmeamu, pasHbIMU oflepamopamu, 8 pasHoe 8peMs, HO NpusedeHHbIe K OOHUM U MeM Xe YCIlo-
8usIM usMepeHul (memnepamype, fasneHuro, enaxHocmu u 0p.)

3.8 npeyusuoHHocms (precision): CmeneHs 6riuzocmu Opyea K Opyey He3asUCUMbIX pe3yribmamos U3-
MepeHU, MoAYyYEHHbIX 8 KOHKDEMHbLIX pea2iaMeHMUPOBaHHbLIX YCII08USIX.

4 O6Go3HayeHmA

4.1 CumBonbl

a, b,-y c, d — koachpnUMEHTLI NCNIMHOMA AN j-T0 KOMMOHEHTA;

8, DM T. A. — KkoabPULMEHTBI MONMHOMa ANSl KOMMNOHEHTOB UMW rPYNM KOMMOHEHTOB, aHanmManpyembIX
MeToAOM MPSAMbIX U3MePEeHUA kak dyHKUNA MAEHTUYHBIX KOMMOHEHTOB UMW Fpynn B rpagyu-
POBOYHOM rase;

mc?

hy — YMCMO NOBTOPHbIX aHanM3oB Npobbl;

Ry — YMCNO NOBTOPHBIX aHANM30B rocyAapCTBEHHOro cTaHaapTHoro obpasua (FCO);

K — OTHOCUTESTbHBIN KO3(PMOULNEHT YYBCTBUTENBHOCTM MO OTHOLLEHWIO K CPaBHUTENTbHOMY KOM-
MOHEHTY;

m — NopsgoK annpokcUuMUpytoLen dyHKLMK;

n — obLee KONMMYECTBO U3MEPEHUI, UCTIONMb3YEMbIX B PErPECCUOHHOM aHanuae;

' B kayecmse ammecmosaHHbIX SMasioHHbIX 2a308biX cmeceli 6 coomaememauu ¢ FOCT 8.578 GomkHbI LCTONb-
308ambcs smarnoHs! cpaareHus (3C).

2 B kavyecmee paboyux SmasioHHbIX 2a308bIX cMeceli 8 coomsememauu ¢ FOCT 8.578 00mKHBI UCTONBb308aMbCS
2ocydapcmeeHHbie craHdapmHbie 0bpasusi cocmasa (CO). B kavecmese CO npumeHsiom 2ocydapcmeeHHbIe cmaH-
GapmeHble 0bpasus-umMumamopsi npupoldHozo zasa (FCO-UTIT) unu 2ocyBapcmeeHHbie cmaHOapmHbie 0bpasubi Ha
OCHO8e rpupodHoe20 2a3a mazucmpansHozo (FCO-TITM).

2
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q — YMCII0 KOMMOHEHTOB, onpeaensaeMbiX METOA0OM MPSAMbIX U3MePEHWI NAKOC YUCIIO KOMMOHEH-
TOB, onpeaenseMblX METOAOM KOCBEHHbBIX U3MEPEHUIA;

R — OTKNMK Npnbopa, NonyveHHbIN B BUAE NMoLWaan Ui BLICOTbI MUKA, BbIPaXXEHHLIN B eANHU-
Lax cyeTa;

R; — rpagyvpoBOYHbIA KO3 MDULNEHT (OCHOBaHHbLIV Ha rpadynpoBke Mo OQHOW ToUke);

SMmsE — ocTaTovHoe cpeaHekBaapaTudeckoe (MSE);

Smsr — cpefHekBagpartudeckoe, obycriosneHHoe perpeccueint (MSR);

SSZSE — ocTaTouvHas cymma ksagpatoB (SSE);

SSZSR — cymma KBagpaTtoB, obycrnoBneHHas perpeccuen (SSR);

s(X) — cTaH4apTHOe OTKIIOHEHWe NpeAcKka3aHHOro 3HaYeHUst;

s(x) — CcTaHAapTHOE OTKIIOHEeHWe HOPMarv30BaHHOrO 3Ha4YeHUs MOMSPHON AoNW;

s(x*) — CTaHdapTHOE OTKIIOHEHWE HEHOPMAarIM30BaHHOTO 3HAYEHNUSI MOMNSIPHOW 40NU;

S(Xg wre — cTaHAapTHOe OTKIoHeHWe 3HaveHnsa MonapHon aonu komnoreHTa B FCO (no nacnopTy Ha
rCO);

s(R) — cTaH4apTHOe OTKIIOHEeHWe OTKIMKOB AMA OQHOTO YPOBHSI MOMSIPHOW A0NK;

T — pasHOCTb Mexay TaHreHcamm yrioB HaknoHa onTUMarnbHOW rpaaynpoBOYHON XapakTepuc-
TUKL OTKIUKA B R, ; U TpaayUpoBOYHOM XapakTepUCcTUKL, MOCTPOEHHON TOMLKO Mo 0AHOMY
rco; ’

t — 3HaveHue f-pacnpeaeneHns;

Xes wrm — 3HaveHune monsapHoi aonu komnoxeHTa B FCO (no nacnopTy Ha MCO);

X — 3HayeHWe MOMAPHON 40NN, NOMyYEeHHOE Mo rPaAyMpOBOYHON XapaKkTepucTuke;

x* — HeHopManu3oBaHHOe 3HavYeHne MOSSIpHON 4onu;

— HOPManu3oBaHHOE 3HaYeHWe MOSSIPHON A0NK;
XU wr — HWKHWIA Npegen N3MepeHniA MOSISIPHOM AOSNM KOMMOHEHTA;
U, wr — BEpPXHWUIA Npeaen U3MepeHUin MOMSIPHOW 0N KOMIMOHEHTA;
Y — uncno cTeneHel cBoboabl.
4.2 HuxHUe MHAEKCHI

c — aTTeCcTOBaHHbIN;

i — I~ KOMIMOHEHT;

J — j-e 3HayeHne MonsapHon Aonwu;

h — MOpSIAKOBLIA HOMEP U3MEPEHUS;

L — HaUMeHbLLWIA;

mc — KOMMOHEHTbI UK rpYNMbl KOMMOHEHTOB, aHaNMM3UpPyeMble MeTOAOM NPSIMbIX N3MEPEHUA Kak
bYHKUMM MOEHTUYHBIX KOMMOHEHTOB UMK FPynn B rpagyupoOBOYHOM rase;

MSE — ocTaTovHoe cpefHeKBaapaTuJeckoe;

MSR — cpeHeKkBagpaTuieckoe, obycrnoBneHHoe perpeccuent;

oc — NpOoYUEe KOMMOHEHTHI, KOTOPbIE HE aHANU3UPYIOTCA UMM MOTYT paccMaTpUBaTLCA Kak Npu-
CYTCTBYIOLLME MPU HEU3MEHHOM 3HaY€HUN MONAPHON A0NK;

rrf — KOMMOHEHTbI UM rpynnbl KOMMNOHEHTOB, aHaNU3MPyeMble MeTOA0M KOCBEHHbIX U3MepeHni
no hyHKLUN CPaBHUTENLHOIO KOMMOHEHTa B rpagyvpoBOYHOM rase;

ref — CPaBHUTENbHBIA KOMMOHEHT;

SSE — ocTaTovHasa cymma KBaZpaTos;

SSR — cymma KsagpartoB, obycrnoBneHHas perpeccuen;

s — npoba;

U — HauBbICLIXA (BEpXHWI Npeden);

wr — ananasoH U3MepeHui;

wrm — pabouasn atanoHHas rasosas cMmech (FCO).

5 Metoauka

5.1 3T1an 1. OnpepeneHue oNTUManbHbLIX FPagyUPOBOYHbLIX XapaKTepuUcTUK

5.1.1 O6wme NonoxeHun

papyvpoBoYHbIE XapaKTepUCTUKN AeTeKTopa ONpeaensioT, UCNonb3ys arTeCToBaHHble 3TanoHHbIe ra-
30Bble cmecu (3C).
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Ans Kka)Xgoro 13 KOMMOHEHTOB, onpegenseMbiXx MeToOoM NMPsIMbIX U3MePEeHUIA, BbIOUpatoT onTUMarbHbIA
BUA DYHKUMM OTKIIMKA JeTeKTopa, KoTopas AaeT Haumyullyo 3aBUCUMOCTb MEXAy OTKITMKOM U KONMYECTBOM
KomnoHeHTa B 3C. 3TOT 3Tan BbINOMHSOT Npu:

- NepBoHayaribHOW YyCTaHOBKE U3MEPUTENbHON CUCTEMbI NOCTaBLLMKOM;

- B030OHOBMEHUN paboTbl MOCHe TeKyLLero peMoHTa M3MEpPUTENLHON CUCTEMBI;

- B0306HOBMEHUN paboTbl Nocrne 3aMeHbl OCHOBHOW YacTU U3MEepPUTENbHOW CUCTEMBI, Hanpumep Kpa-
Ha-4o3aTopa, KONOHKN, AeTeKTopa;

- B030OHOBMeHUN paboTbl Mocrie TOro, Kak nepuognyecKkasi NpoBepKa UamMeputensHOn CUCTEMBI C UC-
NoMb30BaHNEM KOHTPOMbHOMO(bIX) rasa(oB) gana oTpuuaTenbHbIA pesynbsTar.

MpumeyaHue—MOXKET BO3HUKHYTb HEOOXOANMMOCTb ONpedeneHuUst IpaayupoBOHHON XapakTEPUCTUKK, SBNS-
loLeiica HaunyuLwelt annpokCUMaLmei 3KCNepUMEHTabHLIX Pe3ynbsTaToB. HECMOTPA Ha TO, UTO KPUBLIE BTOPOTO U TPETbE-
ro NopsiaKa MoryT 4aBarb My4llyto annpoKCUMALMIO MO OTHOWEHWIO K NOMYYEHHBIM 3KCNepUMEHTanbHbIM AaHHLIM, OQHAKO
ANA pAgA razoB 9T0 MOXET OKa3aTbCH HEOCYLWEeCTBMMbIM. Boree BaXHO NONy4nTb HENPOTMBOPEYNBLIE Pe3ynbTaThl ANA
pasnuyHbIX rasoB. Ha npakTuke ata HENPOTMBOPEYMBOCTD YaCTO MOXET GbiTb 4OCTUIHYTA C NMOMOLWBIO NPOCTOrO NOCTPOe-
HWS KPUBbIX, OTKIa4bIBas Mo OAHON OCK 3HAUYEHUS! OTHOCUTENBHOIO OTKITMKA (PABHOMO OTHOLLEHWUIO aGCONOTHOIO OTKNUKA K
MOINSPHOM Aone), No ApYron — COOTBETCTBYICLLEE 3HAYEHNE MOITSIPHOW 0NN,

5.1.2 Bbi6op cpaBHUTENbHLIX ra3oB

HaxogaTt rpagyvMpoBOYHYIO XapakTepucTUKy, onpenensisi OTKIWMK, COOTBETCTBYIOWMIA Pa3NNYHBIM 3HaYe-
HUAM MOSSIPHON 40N KOMMOHEHTOB, aHANM3NPYEMbIX METOAOM NPSAMbIX U3MepeHniA. Ynucno HeobxoanMBbIX ra-
30BbIX CMECEl 3aBMCUT OT Nopsiaka rpagyvMpoBOYHON XapakTepUCTUKW, KoTopas AomkHa ObiTb NOCTpoeHa.
MuHMManLHoEe YACO ra3oBbIX CMecel AOIMKHO COOTBETCTBOBATL YACMY NMOMMHOMUANBHBLIX KO3hULNEHTOB
(CM. HKE) B ypaBHEHWM, ONUChIBAOLLEM rpafyupoBOUHYIO XapakTepucTuky. OgHako pekoMeHayeTca UCNonb-
30BaTb HECKOMLKO BOrbLIee YNCHO ra3oBbIX cMecei, Yem Heobxoanmo. B BonbLUuMHCTBE cyYaes NOpAaoK rpa-
OYNPOBOYHON XapakTepUCTUKM 3apaHee He U3BeCcTeH, HO Bnarogaps yBenuueHuo Yicna skcnepumeHTanbHbIX
TOYEK NOrpeLHoCTE ee onpegeneHust ymeHoluaeTcs. MosToMy pekoMeHAyeTCsl UCMoNb30BaTh He MeHee cemu
rasoBbIX CMECeN C pasnNUyYHbIMK 3HAYEHUSIMU MOMNSIPHOW A0SV KOMMOHEHTOB, XOTS1 B HEKOTOPbIX CRy4asaxX MOXeT
6bITb 4OCTATOMHBIM U MEHbLUEE KONMMYECTBO CMecel Ansi NonyvyeHusl yaoBNeTBOpPUTENBbHON rpagyupoBoHHON
XapakTepucTuku.

[a30Bble CMecKu credyeT BbibupaTh Tak, YToObl 3Ha4YeHUs1 MOSISIPHOW A0 KOMNOHEHTOB BbiNn paBHo-
MEpHO pacnpegeneHbl No BCeMy 3a4aHHOMY AnanasoHy U3MepeHUIn KaXkaoro KOMNoHeHTa 1 oxeaTtbiBany 6o-
nee LWMPOKUA AnanasoH, Yem oxuaaemblit. C aTol Lenbio MOryT ObiTb UCNONb30BaHbI MHOTOKOMMOHEHTHbIE
rasoBble CMeCH, kaxkaas U3 KOTOPbIX COAEPXKUT BCE KOMMOHEHTLI, aHanU3upyeMble METOIOM NPsIMbIX N3Mepe-
HWA, C PA3MNYHBIMA 3HAYEHUAMN MONSIPHON AONN, OXBaTbLIBAKOLWNMW BECb AMaNAa30H U3MEPEHUIA.

MpumevaHnue 1— Bo3MOXHO MCNoNb3oBaHWE BUHAPHLIX FA30BLIX CMecen B meTaHe. OgHaKo 3TO 3HAUUTENb-
HO YBEMUYUT NPOAOIIKMTENBHOCTb NPOLEecca NOCTPOEHUS IPaaynpPOBOYHON XapakTepUCTUKM, TaK KaK Afsi KK[A0ro He MeTa-
HOBOIO KOMMOHEHTa NoTpebyeTcs OTAENbHbIM HAabop rasoBbix cmecen B GannoHax.

MpumevaHue 2— OHATHO, YTO HEBO3MOXHO NPUFOTOBUTEL CMECH C HEOOXOAUMBIM CaMbIM BEICOKMM UINK Ca-
MbIM HU3KUM 3Ha4YEeHMEM MONAPHOMN A0NM KaXA0r0 KOMMOHEHTA, NO3TOMY 60MbWWHCTBO MHOrOKOMIMOHEHTHBIX CPaBHUTENb-
HbIX Fa30BbIX CMecel OyayT MMeTb COCTaBbl, 4OBOMBHO CUITBHO OTMMYalowmecss oT 0BblYHBIX NPUPOAHbIX ra3oB. [lpu
YCNOBUW, YTO AOKa3aHa cTabUINbHOCTb 3TUX CMECel NpU XpaHeHUn 1 NpUMeHeHUN, He ByaeT BO3HMKaTb HUKakux npobnem
npy MX UCMONbB3OBaHWM.

MpumedvaHune 3—Tlepeqn ncnonesosaHmem MCO HeoOXOAUMO AoOKa3aTe OTCYTCTBME MPOTUBOPEYUS MEXOY
rpapgyvpoOBOYHON XapaKTePUCTMKON, ONpeaeneHHON Mo HeCKONbKMM ToYKam ¢ NoMoLbilo 3C, U 3HaYEHUSIMU MOMSIPHON
gonm 'CO.

5.1.3 MeToauka nony4yeHus AaHHbIX ANA NOCTPOEHUA rPagyupoBOYHON XapakTepUCTUKN

C nomoLLbto razoBoro xpoMartorpada aHanuanpyoT Kaxaeln OC, cogepkallmil KOMMOHEHTEI, ornpeaensi-
eMble MeTOAOM MpPsSIMbIX U3MEPEHUN, No MeHbLUen mepe, Asaxabl (MpegnovtuTensHee 5—10 pas). CeoaaT B
Tabnuuy AaHHble MHAMBUAYAbHBIX OTKIMKOB Ry, KaXKAOTO /-ro KOMMOHEHTa MpU KaXaoM j-M 3HaueHNn Morsip-
HOM OONW 1 ANns Kaxkaoro aHanuaa h. MNepea o6paboTkoin NPoBepAoT NoMyYeHHble AaHHble Ha Hanuyne Belbpo-
COB. AHanM3npyoT pesynbTaTthl Ha Hanuvne BLIOPOCOB ANSA KaXaoW rpynnbl, onpeaensieMoi KOMIOHEHTOM U
YPOBHEM U3 0AHOro KanMbpoBOYHOIO MHTEPBAanNa, C UCMonNb3oBaHneM kputepus MNpabbca nnu gpyroro nogxoas-
wero kputepnsa. OBHapy)KeHHble BO3SMOXHbIE BbIBPOCHI MCKMNHOUAIoT.

MpumedyaHue—Bno6oM psay AaHHbIX MOrYT GbiTb OGHapYKeHbl OTAENbHbIe Pe3ynkTaThl, KOTOPbIE HE COOT-
BETCTBYIOT APYIMM AaHHbIM 3TOrO psiga. OHW paccMaTprBatoTCH Kak BbIGPOChl U AOMKHbI, NPV COOTBETCTBYOLLMX YCIOBUSIX,
ObITb yaaneHbl U3 aT1oro psiga daHHbiX. MoryT 6biTe onpegeneHbl BO3MOXHbIE NMPUHMHBI BbIGPOCOB, HanpuMmep AyGnupyto-
WKecs NorpeHOCTY UK OCTaBWasCA YacTb nNpeabigywero 3C, KoTopasi Gbina He NONMHOCTBI0 OTAyTa U3 CUCTEMbI Nepen
TeM, Kak Gbiny 3aperncTpmpoBaHbl pesynbTaTbl aHanuaa Hoeoro 3C.
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5.1.4 Bbi6op BUMAa rpagyMpoBOYHON XapakTepucTUKu

5.1.4.1 BBepeHue

Bua rpagyvpoBOYHON XapakTepucTukn cneayet Bbibupats U3 crieaytoLumx nonuHoMoB. Ecnu Tpebyetca
6onee CNOXHbIN NOMMHOM, 3TO O3HAYAET, UTO AaHHbIA METOA He NOAXOAUT AMA paccMaTpUBaeMoro npuMeHe-
HUA.

X; = a; + b;R; — nepsbliA NopanoK; (1)
x,= a,+ b,R; + ¢;R?— BTOpOI NOPANOK; (2)
X;=a;+ bR+ c,-F\’,-2 +d;R? — TpeTuit nopaaok. (3)

Csob6oaHbIN YneH a; (oTcekaeMblii OTPE30K) UMeeT MeCTO He3aBUCUMO OT nopsaka Moaenu, U No3ToMmy
Kakaas U3 nepeyvmcrieHHbIX Bhille rpagynpoBOYHbIX XapakTepUCTUK Takke MOXKET NosBuTbea 6es cBobogHoro
yneHa.

BeiGupatoT BUA rpagyypOBOYHOM XapakTepucTukn, MprHUMas BO BHUMaHWe crnefyrolmue JONyLUEHNS:

- Haunbonee BepPOATHLIM OTKIIMKOM SABMAETCA NpAMast JIMHUSA, Npoxoasiuas Yepes Hadarno KoopaunHar;

- HyYNeBOW OTCeKaeMblil OTPE30K, O3HaYAKOLMIA, YTO HET OTKIMKA Ha KOMMOHEHT NP ero OTCYTCTBUM, AB-
nsieTcs BePOATHLIM Ans 60MbWNHCTBA KOMMNOHEHTOB;

- KpWBUW3Ha rpagyvpoBOYHON XapaKTepUCTUKA MOXKET BbITb OnMcaHa YneHoM BTOporo nopsaka, a, Bos-
MOXHO, YITeHOM TPETLEro NopsAKa;

- ManoBeposTHO, YTo YneH 6onee BbICOKOro nopsaka byaeT umeTs 6onbluee 3HadeHWe, Yem YneH Gonee
HWU3KOro NopsiaKka B O4HOM U TOM e ypaBHeHNN;

- Hanuyne makcumyma UM MUHMMYMa Ha rpadpuke BbIYUCIIEHHBIX 3HAYEHWA MOMSPHON 40U OTHOCK-
TenbHO OTKNWKa B AManasoHe NsmMepeHuin Henpremnemo.

5.1.4.2 PerpeccuoHHbI aHanuns

Mo AaHHbIM, NonyYeHHbIM Mo 5.1.3, NPOBOASAT perpeccuoHHbIN aHanMs, NCNonb3yst KOMMbLIOTEPHYH NPo-
rpammy, cnocobHyo:

- OCYLUEeCTBNATb METOAOM HaUMeHbLUMX KBagpaToB Perpeccuio 3HadeHUn MOMSIPHOW 40U KOMMNO-
HeHTa X; kak 3aBUCMMON NepeMeHHoi B Buae (PYHKLMM OTAENbHbIX OTKINKOB Ry, Kak He3aBUCUMOI nepe-
MEHHOM;

- OCYLLUeCTBNATb perpeccuio X; MeToaoM HanMeHbLUUX KBaapaToB Kak beHKLI,I/IM Rijh MR

- OCYLLUEeCTBIIATb METOAOM HalMeHbLUNX KBaApaToB perpeccuio X; kak CbYHKLI,I/IVI R

iy
- 0SS KaXkaow rpadyupoBOYHON XapaKTepuUCTUKM BblaaBaTtb:
- [0OBepUTEnbHbI UHTePBan ANs Kaxaoro koadduumneHTa;
- CYMMY KBaapaTtoB, koTopas obycrnosneHa perpeccuen (SSR), séSR;
- OCTaTOuHyl cymMmy kBaapaToB (SSE), séSE ;
- cpeaHekBagpaTtuyeckoe, kotopoe obycrnosneHo perpeccueit (MSR), Sygr;
- ocTaTouvHoe cpeaHeksaapatnyeckoe (MSE), Syse;
- 4KCro cTeneHen cBobobl v, CBA3AHHOE C Sygr M Syses
- 3HaYeHWs MOMAPHOM A0S KOMMOHEHTOB, orpeaeneHHble No rPaayMPOBOYHON XapakTepuUcTUKe X;;
- CTaHAApTHbIE OTKMOHEHMWSI 3Ha4YeHWUIN MOMSIPHOM A0 KOMNOHEHTOB, ONpeAerieHHbIX Mo rpagyv-
POBOYHOI XapakTepucTuke [s(X;)].
5.1.4.3 Bbluncnerne
Ons Kaoro KOMNOHEeHTa BeIYUCIIAIOT 3HAYNMMOCTb KaXKOoM rpadyvpoBOYHON XapaKTepUCTUKA, UCMONb-
3y§ cnefyoLyo MeToauky [4].
BeluucnsioT sHadveHne f (KpuTudeckue sHadeHust f npueeadeHsl B Tabnuue A.1 npunoxenua A) ans ypas-
HEHWs1 perpeccun nepeoro nopaaka (1), oTHocsauleecs K b, no opmyne

2.
i

2 3.
R,-j,, I/IR,-I-,,,

MopsaoK ypaBHeHUs perpeccum, NprBeaeHHbIN B ckoBkax, — creaytoLwumii;
(1) OTHOCMTCA K A@HHbIM, MO KOTOPLIM HaxO4AT YpaBHEHWe Perpeccum Nepsoro nopsiaKa;
(2) oTHOCUTCA K A@HHbIM, MO KOTOPLIM HAXO4AT YpaBHEHWe Perpeccun BTOporo nopsiaka;
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(3) oTHocuTcA K AaHHBIM, MO KOTOPbLIM HAXOAAT YPaBHEHWNE PErpeccun TPeTbero NopsiaKa;

(4) oTHocuTCs K AaHHBIM, MO KOTOPBIM HaxoasT ypaBHeHWe perpeccun YeTBepToro Nopsiaka.

W3 gaHHbIX ANs ypaBHEHWIA NepBoro 1 BTOPOro NopsaaKa BbIMUCSIOT 3HaveHue f(2), oTHoCsALLeecs K ¢, Mo
dopmyne

f2) = |52 =SEsm() )
Smse(2)

M3 gaHHbIX Ans ypaBHEHWA BTOPOro U TpeTbero nopsiaka BblMMCIAIOT 3HadeHne (3), oTHoCALLEeec K d;
no copmyne

SSZSR(3) _SSZSR(Z). (6)
smse(3)

Mpu BBOAE U3MEPUTENLHOW CUCTEMBI B SKcnnyatauuo NpoBoaAT UCTIbITaHWUe ANd onpeaeneHna AaHHbIX
TpeTbero nopaaka, NCnonb3ya KpVITepI/II‘I‘I 3HaYMMOCTN MeXAY TPEeTbUM N HEeTBEePTbIM NOpAAKOM:

Susk (4)

Ecnu yeTBepThIN NOpAAoK ABMASETCA 3HAYUMbIM, TO u3MepuTernbHasl cuCTeMa CHUTaEeTCsl HenpuUroaHomn
AO1A NCNonb3oBaHUA.

MpwumeyaHne— HeonpegeneHHOCTb OTHOCUTENBHOTO KO3 DULIMEHTA YYBCTBMTENBHOCTU K, NO OTHOLLEHWIO K
HeonpeaeneHHOCTN CoAepXaHna CPaBHUTENbHOIO KOMMOHEHTA, cuuTaercsl npeHebpexumo manon [cm. dopmynst (13) n
(15)] (K; cpaBHuBatot ¢ R ;).

5.1.4.4 CpasHeHue (BbIOOp Nopsaaka rpagynpoBOYHON XapaKTepUCTUKA)
CpaBHMBaIOT KaXX40e BbIMUCNEHHOE 3HaYeHNe f C KpUTUHECKUMN 3Ha4YeHUsIMU (MpUnoXeHne A) ans cooTt-
BETCTBYIOLLEro Yncna creneHen ceoboabl. Yncno creneHei cBo6oabl BLIMUCHSIOT No hopmyne

v=n—-(m+1).

MpwumedyaHwne— Hanpumep, ansi cemn 3C, Kaxablil 3 KOTOPbLIX NPoaHaNU3aupoBaH 5 pas, n =5 x7 = 35, ana
f(1)v =35-(1+1)=33, ana f(2)v =35—-(2+1) =32, ana {(3)v = 31.

Ecnu BblYMCneHHOe 3HaueHue { MeHbLUe KPUTUYECKOTO 3HAYEHUS (C TeM e caMbiM v), TO koadduumeHT
He AIBMAeTCH 3Ha4Y1MbIM Npu AoBepUTENbHON BeposaTHOCTU 95 %. Ecnu BbluMcneHHoe 3HaqeHue t Gonblue Kpu-
TUYECKOro 3Ha4YeHUs, To KOSMMULNEHT SIBMSIETCHA 3HAUUMbIM NPU AOBEPUTENBHON BEPOATHOCTU 95 %.

BbibupatoT Hanbonee NoaxoAsiLMil NOPSIAOK MOMIMHOMA, OMNUCHIBAIOWEro rpagyupoBOYHYIO XapakTe-
PUCTWKY, KOTOPBI/A BKNOYaeT cBOBOAHDIN YneH, xapaKTepuayloLLuiA oTcekaeMblil 0Tpe3ok, crneayowmm obpa-
30M:

- ecnu {(3) ABnAeTca 3Ha4YMMbIM, BLIBUPAIOT rpagynpOBOYHYIO XapakTepUCTUKY, ONUCHIBAEMYIO NOMUHO-
MOM TpPeTbero nopsiaKa;

- ecnn {(3) He ABNAETCS 3HA4YMMbIM, a {(2) — 3Ha4YMM, BbIOMPAIOT rPaayUPOBOYHYIO XapaKTepUCTUKY,
OMUCbIBAEMYH0 MOSTMHOMOM BTOPOTO MOpsAKa;

- ecnn {(3) 1 {2) He ABNAIOTCA 3HAUNMBIMU, a (1) — 3HaUMM, BEIBUPaOT rPaayMPOBOYHYIO XapakTepuc-
TUKY, ON1CbIBAEMYIO MONIMHOMOM MEPBOro NOPSIAKa;

- ecnu (3), £{(2) n {1) He aBNAOTCA 3HAYUMbIMK, TO crieayeT nNpekpaTnTb paboTy No 3ToW MeToauke, Tak
KaK OTCYTCTBYeT NoaxoAsiiasi 3aBUCUMOCTb MEXAY MOJSISIPHOW AOMNen U OTKIIMKOM.

Janee cniegyeT paccMoTpeTb 3HaYMMOCTb CBOBOAHOIO UneHa, XapakTepusyoLero oTcekaemblil oTpe-
30K. Ha rpachumke BbIGpaHHOI rpadyMpOBOYHON XapaKTepUCTUKA OKOSO TOYKM, COOTBETCTBYIOLLIE OTCeKaeMoMy
OTpesKky, OTKIagblBatoT MO OCK OpAUHAT rpaHuLbl 95%-Horo foBepuUTenbHOro MHTepBana. Ecnu atot uHtepsan
BKITHOYAET HyIb, TO OTCeKaeMblii OTPE30K MOXKHO NPUHSATL PaBHBLIM HYIHO U YAanuTb CBOBOAHLIN YNeH 13 rpagy-
MNPOBOYHON XapakTepuUCTukn. MoBTOPSIIOT perpecCUoHHbIN aHanus Ans rpagyvpoBOMHOM XapaKTepUCTUKA Bbl-
H6paHHoro nopsaka 1 A4ns BCex rpadyupoBOYHbIX XapakTepucTuk bonee HU3KNX nopaakos. McnonbayloT Ty xe
camylo MeTouKy, KoTopasi onmcaHa Bhille, 6e3 oTcekaeMoro otpeska (a;= 0). BblunucneHHble 3TuM cnocotom
k03 ULMEHTBI 0603HaYaOT Kak by, Cy; U dy;.
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Bhiuncnsior £,(1), oTHocALWeecs K by, € MOMOLLbIO COOTBETCTBYHOLIMX SSZSRJO (cymma ksagpatos, obycros-

neHHas perpeccueii ¢ HynesbIM cBOGOAHLIM YNEHOM) 1 Sysk o(OCTATOMHOE CpeHeKBaapaTMYeckoe Mnpu cBo-
G0HOM YrieHe, paBHOM HyIIH0) Mo chopMye

Ecnu Gbina BoiGpaHa rpagynpoBoYHas XxapaktepucTka 6onee BbICOKOro nopsiaka ¢ HyneBbiM cBo6oa-
HbIM YJIEHOM, TO MPU BBIMUCTIEHNN 1,(2) 1 1,(3) NPUHUMALOT CBOBOAHLIV UneH paBHbIM Hy10. CpaBHUBAKOT KaX-
Aoe BblYMCIIEHHOE 3HaYeHune t ¢ KpUTUYECKUMW 3HaYeHUAMN (NpunoxeHne A) Npu COOTBETCTBYIOLLEM YnChe
cTeneHein ceoboabl. Yncno cteneHern csobodbl BbIMACASIOT criedyowmm obpasom:

vEn-m.

Bbi6upatoT HanbBonee noaxoaaLumii NOpsAoK rpaayUpoOBOYHON XapaKTepUCTUKA C HyMneBbiM CBOGOAHEIM
4YfieHOM creayoLmM obpasom:

- ecnu t,(3) ABnsieTcA 3Ha4YMMBIM, BbIBUPAIOT rpaayUpPOBOYHYHO XapaKTepucTuKy, onucbIBaeMyto ypasHe-
HVeM TpeTbero nopsaka;

- ecnin £,(3) He ABNSETCA 3HAUYUMBIM, a £,(2) — 3Ha4VMO, BLIBUPAIOT rPadyVPOBOYHYIO XapaKTepuUCTUKY,
orucbiBaemyto ypasHeHWeM BTOPOro NopaaKa;

- ecnint 1,(3) 1 £,(2) He ABNATCA 3HAYUMBIMU, & (1) — 3Ha4MMO, BLIGUPAIOT rpaayUpOBOYHYIO XapaKTe-
PUCTUKY, ONCLIBAEMYIO YpaBHeHeM NepBoro nopaaka;

- ecrn £(3), {2) n K1) He siIBNAOTCA 3HAYUMBIMU, TO CreayeT NpekpaTuTb paboTy No 3TON MeToauKe, Tak
Kak OTCYTCTBYET Noaxoasiuas 3aBUCMOCTb MeXAY MOMAPHOW A0NEN U OTKIUKOM.

5.2 3rtan 2. Bbi6op rpagyMpoBOUHbIX XapaKTepUCTUK, UCNONb3yeMbIX Ha NpaKkTuke

5.2.1 O6Lwue nonoxeHus

MpagynpoBoYHbIE XapakTepUCTUKK, BoibpaHHble Ha aTane 1 (5.1), npeacTasnsaoT oNTUMarbHbIe 3aBUCH-
MOCTM MeXay MONAPHOW goneit n otknnkoM. OaHako MOXeT noTpeboBaTbes BbIGOP Apyroi rpagyupoBOYHON
XapaKTepuUcTVKA B TOM CNy4ae, Koraa KoMnbloTepHas nporpamma rasoBoro xpomatorpacda He cnocobHa obpa-
6aTbiBaTh hyHKLMM TPETHEMO Nopaaka unun pyHKLMM co cBoboaHbIM YneHoM. B aTom cnyvae AOmKHO 6bITb UC-
nofb30BaHo ypaBHeHWe NepBoro nopsiaka 6es cBoboagHoro yneHa. 31oT noaxod o6bIMHO Has3biBaeTcsl METOAOM
rpagyupoBKy Mo ogHoW Todke. Ecnu cywlectByeT pasnuune Mexay onTumarsibHOM rpagyvpoBOYHON XapakTe-
PUCTUKOW 1 ypaBHEHUEM NepBoro nopsiaka 6e3 cBo6oAHOro YneHa, To, O4eBUAHO, 3TO MOXKET BHECTU AOMOMHU-
TeNbHY HeoNpeaeneHHOCTb.

[Ba MeToda, a UMeHHO, MeToq A, UCNOMb3YIOLWNIA ONTUMANbHYIO FPaayUPOBOYHYIO XapakTepUcTuky, u
meToa B, Ucnonbayowmnii rpafyvpoBKy No OAHON ToUKe, OTAUYaTCA CNOCOGOM BbIMMCIIEHUsI HeonpeaeneH-
HOCTM 1 crocoGoM rpagyvpoBKU rasoBoro xpomarorpada. B npunoxeHun B npuseaeHbl npumepbl 06pabotku
TUNUYHBIX pesynbTaTos No Metogam A u B.

5.2.2 Metog A

OnpepgensatoT dyHKUUIO rpagyUpOBOYHON XapakTepuUcTUkK ¢ ucnonbsoBaHmem JC 1 BbIMUCANAIOT Ko3d-
cuumeHTol hyHKUMW. Mpu nepuoagmnyeckon rpagyupoBke ¢ ucnonbsosaHnem NCO koadpduLmMeHTh rpagynpo-
BOYHOM XapaKTepUCTUKN MOTYT BbITb CKOPPEKTUPOBaHL!. [lononHUTeNbHas HeonpeaeneHHoOCTb, BO3HUKatoLwas
M3-3a OTNINYUS NPUHATON rPagyupOBOYHON XapaKTePUCTUKM OT ONTUMAarIbHON, AOIKHA BbIThb y4TeHa Npu oueH-
Ke HeonpeaerneHHOCTU pesyrnbTaTta usmepeHuin. Ha npaktuke AoCTaToMHO OnpeaenuTb rpagynpoBoYHYIO Xa-
pakTepucTuky B paboyeM guanasoHe.

5.2.3 Metoa B

5.2.3.1 Obwue gonyweHus

MpaayvpytoT rasosbili xpoMatorpad, ucnonbays MCO. MpegnonaraloT Ucnonb3oBaHWe JIMHENHOR rpaay-
MPOBOYHON XapaKTepUCTUKK (ypaBHEHWE perpeccun nepeoro nopsagka) 6es ceobogHoro unena. o aroi meto-
AVKe YCTaHaBNWBAIOT rPagyMpOBOYHYIO XapakTepucTuky 6e3 ee nocnegylowein koppektuposku no 3C,
noaToMy TpebyeTca AONONHUTESNbHBIA 3Tan BbIYUCIIEHWA, YYUTBIBAIOLWMIA BO3MOXHYIO AOMOHUTENbHYIO He-
onpeaeneHHocTb (S, ).

[ns 3T0ro BblMUCAEHUS NPUHAMAIOT cneaytolyue AoNYyLWeHNs:

- ONTUMAaSIbHbIE FPaayUpPOBOYHBIE XapaKTEPUCTUKN ke Bbinn nony4yeHsl Npu BuinosniHeHun 3tana 1 (5.1);
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- 3Ha4YeHWA MOnsipHOM AonNM KoMMoHeHToB B MCO HaxoasTcs B Npegenax guanasoHa M3mepeHuin cogep-
)KaHUs KOMMNOHEHTOB B aHanM3MpyeMomM rase (Mo BOIMOXHOCTU, B LlEeHTpalbHOM YacTn AnanasoHa);

- OTKIUK, nony4veHHbIA npu nogade NCO, ussecteH (Rym, i);

- OnanasoHbl U3MEPEHNA KOMMOHEHTOB B aHaNM3MpyeMoM rase HaxodsTcs B npedenax AnanascHoB 13-
MepeHWUiA MeToaoB, NpUBeAeHHbIX B COOTBETCTBYIOLLEM CTaHAapTe KOMMMEKca CTaHaapToB;

- 3Ha4YeHWsa MOIAPHON A0MU KOMMOHEHTOB npu aHanuse MCO nvetoT pacnpeaeneHue, briMskoe K Hop-
MallbHOMY, CO CPEAHUMU 3HAYEHUSIMU, COOTBETCTBYHOLLUMMN 3HAYEHWUAAIM MOMSIPHOM O0MM KOMMOHEHTOB, yKa-
3aHHbIX B nacnopte Ha [CO.

5.2.3.2 BbluncneHus

BbluncnsaoT NpousBogHyo ONTUManbHOW rpadynpoBOYHONA XapakTepUCTMKN ra3oBOro xpomarorpada
4ns TodukM R; cnegyrowinm obpaszom:

a) onTuMarnksHas rpagdyvpoBoYHasl XxapakTepucTuka, onpegenexHHas no metogy A

_ 2 3.
X;=a;+ bR+ R +dRy;

b) wncrnonbays rpagynpoBKy No oaHoN Touke, AnddepeHUMPYHOT NOMMHOM, OMUCKIBAIOLLMA ONTUMabHYO
rpadyvpoBOYHYIO XapaKTepUCTUKY, NpU 3TOM NOoMyYatoT BelpaXeHue

' 2,
Xx;=b,+2¢c,R,+ 3d.Rf;
C) BBLIYUCIIAIOT X} B TOUKE Rym, ; (CPEOHEE 3HAYEHMe, MO MeHbLUEe Mepe, ABYX aHarnu3os) no dopmyre

X} (Wrm) = b; + 2¢,Ryym ;+ 3, R2m i3

wrm, i

d) BbIMUCHIAT KoahdULMEHT oTkMKa Ha ocHoee M'CO no dropmyne

_ prm,i (8)

wrm, i R 4
wrm, i

Ry

e) BbIYMCNSAT T;NyTeM BbIMUTAHUSA Ry wm, ; U3 X;(wrm), no cpopmyne
Ti = X;-(Wl'm) - Rf, wrm, i (9)

MpumeyaHue— T,ABNAETCA Pa3HOCTLIO MEXAY TAHFEHCAMM YITIa HAKIOHa ONTUMAsbHON rPagyMPOBOHHON Xa-

PakTepuCTUky B Touke R, ;1 MPaAynpoBO4HON XapaKTepuCTUkW, NOCTPOEHHON MO OAHON ToHKe (no oagHomy CO). Avana-

30HbI U3MEPEHUI MONSIPHOW JOMNW KOMMNOHEHTOB B aHaNU3NpyeMOM rase [OMKHbI ObITb M3BECTHLI ANA TOrO, YTO6LI OLEHNTL
AOMNONHUTENbHY0 HEoNpeaeneHHOCTb. [ensaT BeCb AManasoH 3aMepeHuii Ha 4 YacTy ¥ BbIMUCNAIOT CTaHAAPTHBIE OTKNOHE-
HUS 3HAYEHWA MONSIPHOW JONW No yopmyne

S i = XU,wr,/‘_XL,wr,/“ (10)
’ 4

Kpome Toro, ymHoxaroT S, ;Ha T;, 4ToBbl BbIMMCANTL CTAHAAPTHOE OTKIOHEHWE, BbI3BaHHOE UCMONb30BaHNEM Ipa-
JyMPOBOYHOW XapakTepucTnku, noctpoeHHon no NCO, B cooTBeTCTBUM € MeToaoM B no dopmyne

SB,i=Ti'Swr,i' (11)

MpumeyaHue—Sg; NCNONb3YIOT MPU BEIMUCNEHUU HEONPEAENEHHOCTEN 3HA4YEHUI MONAPHOW [ONKU KOMIMO-
HeHToB Ha aTtane 5 (5.5).

MpeaynpexaeHune — Ecnu 3Ttan 1 cocToUT TONbKO U3 MNOBTOPHBIX U3MepeHuid ogHon 3C ¢ MONSIpHON
aonen, brnskon K MOMsIPHOM JONW KOMMOHEeHTa B aHanuanpyemon npobe, To onTuManbHas rpagynpoBoyHas
XapaktepucTuka (3tan 1) Ha caMom dene He N3BeCTHa 1 AoMOoNHUTeNbHbIe BbluMCNEHNA Ansa metoga B He Mo-
ryT 6bITb BeINOMHEHb! (Sg,; = 0 Mo onpedenexHuvto). B aToM criyd4ae HEBO3MOXKHO NPOBECTU OLIEHKY, UCTIONbL3YA
(BO3MOXHYI0) NMHERHYIO rPagyMpOBOMHYIO XapakTepucTUKy, corfacylowytoca ¢ metoaom B, n cyuwlectsyet
0MacHOCTb NPUCYTCTBUS HEOOHaPYKEeHHbIX CUCTeMaTUYeCKUX MorpeLlHocTel. PUcK NoABNEHUs Takux norpeLu-
HocTel ByaeT yMeHbLUEH NPy orpaHUYeHUN OTKNOHEeHUA MEXAY KONMYecTBeHHbIM COCTaBOM KOMMOHEHTOB B
rpagyvpoBOYHOM U aHaNM3UPyeMOM rase, kak nokasaHo B Tabnuue 1. Toraa Ha atane 5 sg ;= 0.
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Tabnuua 1— [donyckaeMoe OTHOCUTENBHOE OTKIOHEHWE 3HAYEHMI MOMAPHON JONKU KOMMOHEHTa B IpaynpoBoY-
HOM rase n npobe

OTHOCUTENBLHOE OTKNOHEHWUE 3HAYEHUN MONSIPHOW AONMU KOMNOHEHTA

3HaveHne MONAPHOW JONKU KOMNOHEHTa B Npobe, %
P A P ° B rpagyupoBOYHOM rase oT ero 3HaueHusi B npode, %

Ot 0,001 go 0,1 Bkntou. + 100
Ce.0,1 » 17 » + 50
» 1 » 10 » +10
» 10 » 50 » +5
» 50 » 100 » +3

5.3 Otan 3. MNepuogunyeckan rpagynpoBka ¢ ucnonb3zosanuem FCO

BeINonHAT Neproanyeckyto rpagynpoBKy (exeaHeBHY0, exxeHeaenbHyo U T. 4.) ra3oBoro xpomartorpa-
da, ucrionbaysa MCO. Coctas MCO gonkeH ObITb B Npedenax gvanasoHa U3MepeHui Kaxaoro KOMNoHeHTa n
AOIKeH cofepxaTb BCe KOMMOHEHTbI, aHanM3npyeMble MeTOAOM MPAMbIX U3MepeHuiA. Mpu rpagympoBke peko-
MeHIyeTcs BbIMOMNHATL, MO KpanHein mepe, AByKpaTHbIM aHanua [CO.

5.4 3tan 4. BbluucneHme HeHOPManM3oBaHHbLIX 3HA4€HUA MONSIPHOW A,0NMU KOMMOHEHTOB

5.41 Metogq A
HeHopmanunaoBaHHoOe 3Ha4YeHWe MOSPHO AOMW KOMNOHEHTOB B Npo6e, aHanMavpyeMbiX MeToaoM nps-
MbIX U3MEPEHUA, BEIYMCASAIOT Mo dopmyne
* X ;
X - _ewmi (12)

me,i = " A mc,i*
wrm, i

HeHopmanusoBaHHoe 3Ha4eHWe MOMNSIPHO M 40NN KOMNOHEHTOB B Npo6e, aHanM3npyeMbIX METOA0M Koc-
BEHHbIX M3MEPEHWIA, BBIMUCAAIOT Mo opmyne

* Rrrf,i * Rrrf,i X¢,wrm,ref A
X _Ki'—'xmc,ref =KI‘R T “Xmg, ref - (13)
R mgc, ref mc, ref X wrm, ref

MpumeyaHun e — OTHocuTenbHbIE kKO3 DULMEHTHI YyBCTBUTENBHOCTU K Ansa aetektopos ATM n MU npuse-
OeHbl B npunoxenunm C.

5.4.2 Metopn B
HeHopmanuaoBaHHOe 3Ha4yeHWe MOSIPHOM AOMW KOMMOHEHTOB B Npo6e, aHanMaupyeMbiX MeToaoM npsi-
MbIX U3MEPEHUI, BBIMUCAAIOT Mo chopmyne
* X

o =%’Rmc,i' (14)

wrm, i
HeHopmanmsoBaHHoe 3Ha4yeHue MOﬂFIpHOI‘/i A0 KOMMNOHEHTOB B np06e, aHanusnpyembiX METOAOM KOC-
BEeHHbIX MsmepeHwﬁ, BbIMUCAIOT MO cbopmyne

* R ; * X
rrf, c,wrm, ref
X"-f,i :K"‘—’ mc,ref :K’— r’-f'i. (15)
Rmc, ref wrm, ref

M pwumedaHun e— OTtHocuTeNbHbIE KO3 DULMEHTHI YyBCTBUTENBHOCTM K ansa aetektopos AT n MU npuse-
AeHbl B npunoxenum C.

5.5 3Tan 5. BbluMcneHue cTaHAAPTHLIX OTKIIOHEHUNA HEHOPMANU3OBaHHbIX 3Ha4YeHUI MONAAPHON
AONU KOMMOHEHTOB

5.5.1 O6wasn yacTb

CraHpapTHOe OTKIIOHEHUE 3HaYeHUI MOISIPHOW 0NN KOMMOHEHTa BbIYUCISIOT AN KaXKAoro U3 KoMno-
HEHTOB, onpeaensemMbiX METOA0M MPAMBIX UITN KOCBEHHBIX U3MEPEHWUIA.

5.5.2 KoMnoHeHThI, onpeaensieMble METOAO0M NMPAMbIX U3SMepeHUn

5.5.2.1 CrtaHaapTHOE OTKIOHEeHune

CraHgapTHOEe OTKIIOHEeHWE HEeHOPMAanM30BaHHbLIX 3HAYEHWA MOMAPHOW AO0MU KOMMOHEHTOB B Npobe,
onpeaensiemMbiX METOAOM MPSAMBIX USMEPEHU, BLIYUCTAIOT, AuddepeHumpys cdopmynsl (12) unu (14). 3tot
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MeTon ABNSeTCH CTaHO4apTHbIM MEeTOAOM OLeHKM norpelwHocTu. MoapobHyo uHdopmaumio 06 aTom metoae
MOXHO HalTWN B COOTBETCTBYIOLWEN nutepaType [4].

MpumeyaHune— U3 dopmynsl (12) BUAHO, YTO UMEIOTCA TPU UCTOYHMKA MOTPELLHOCTY Arsl HEHOPManNU30BaH-
HOro 3Ha4eHusi MONAPHON JONN KOMNOHEHTA, oNpeaensAemMoro MeToA0M NPAMbIX U3MEpeHNi (x:nc). O6bI4YHO BbIMUCASIOT
BKIag HeonpedeneHHOCTU B pe3ynsTaTt U3MepeHnin MOMsipHOW A0NK KOMMNOHEHTa B nNpobe Ans ABYX U3 3TUX TPEeX UCTOYHU-
KOB NOrpeLwHoCcTn. I'Ipe,qnonararoT, YTO BKNag HeonpeaeneHHoOCTU B pesynbetar M3mepeHvu7| MOﬂﬂpHOﬁ A0NN KOMNOHEHTOB B
ICO [s(x,,,)] He3HaunTeneH. Ecnn aToT BKNag 3HaumTeneH (Hanpumep, ecnn 3HaveHne MONSIPHON 40NN KOMMNOHEHTOB B
"CO onpegeneHbl Ha OCHOBE aHanu3a, a He rPaBUMETPUYECKUM METOAOM), TO AJ1Sl BbIMMCIIEHUS 3TOIM HEONPEAEeNEeHHOCTU
npeanoYTUTENnsLHO ncnonb3oeatb copmynsl (17) n (19).

5.5.2.2 OueHKa HeonpeaeneHHOCTK Ana metoaa A
HeonpeneneHHOCTb BLIYUCAAIOT Ha OCHOBaHWW CTAHAAPTHOrO METOAa PpacnpoCTPAHEHNA NOrPeLIHOCTI
HEHOPManM30BaHHLIX KOMMOHEHTOB, ONpPeaeNsieMbIX METOAOM NPAMBIX U3MEPEHWIA, No hopmyne

N 2 N 2
* % ${(Xme, i) + S{X wrm, i)

s(xmc,i)zxmc,i' (16)

Xme,i X wrm, i

B dopmyny (16) HeobxoamMMo NoACTaBNATb pasnNUUHbIe 3HaYeHUA, onpeaeneHHble BO Bpems NocTpoe-
HWA rpaayMpOBOYHON XapakTepuUCcTUKA (atan 1 unm atan 2) u rpagynposku ¢ ucnonssosaHuem 3C (atan 3). He-
onpeneneHHoCTb 3HaYeHUA MONSAPHOM A0 KOMNOHEHTOB B MCO BbIMUCAAT NO hopmyne

* 2 2
* * ${(Xme,i) S{(X ¢, wm, i)
s(xmc,i):ch,i' 0 + : a7
Xme,i Xc,wrm, i

5.5.2.3 OueHka HeonpegeneHHocTH Ans metoga B

BbluncnstoT HeonpeaeneHHOCTb Ha OCHOBaHUU CTaHAAPTHOMO MeToAa pacnpoCcTpaHeHUs NOrpeLHoOCTH
HEeHOPMarM3oBaHHbIX 3Ha4YEHWI MONAPHON OONN KOMMOHEHTOB, onpeAensieMbIX MeToA0M NPAMbLIX U3Mepe-
HWIA, No dopmyne

(18)

% S . (h +h
s(xmc,i):\l MSE,,I7 ( wr,rrn s)‘

wrm s

3HaveHue syge, UcnonbsyeMoe B hopmyre (18), nonyyaroT Ha aTane 1 1 UCNosb3yHoT Kak 06LLIYHo annpok-
CYMaLMIo NOTPeLUHOCTY U3MepeHUid. YMCro NoBTOPHBIX aHanmu3oB NPobbl h, cocTaBnsAeT, Hanpumep, ABa Unu
TPW B criyvyae MpUMeHeHUst ra3oBOro Xpomatorpada B nabopaTopHbIX YCNOBUAX, U oauH (Mo onpeaene-
HWI) — B cnyYae NpuMeHeHus MOTOKOBOro razoBoro xpomarorpadga. Beiumenaot HeonpeaeneHHoCTb 3Have-
HWUIA MonsipHOM aonu koMnoHeHToB B MCO no chopmyne

* 2 2
* * S(ch’,-) S(Xc,wrm,i)
s(xmc,i)=xmc,i ' * + . (19)

X Xe,wrm, i

mg,i

BeluncnstoT HeonpeaeneHHoCTb, 06YCMOBIEHHYIO MCNOMb30BaHHEIM METOAOM rpadyMpoBKU MO OAHON
TOuYKe, no chopmyrne
(20)

. - > 2
ch,i) = S(Xrnc,i) + SB,i'

5.5.3 KomnoHeHTbI, onpegensieMbleé METOAOM KOCBEHHbLIX U3MepPeHUN

5.5.3.1 Obuwas yacTb

BbluncneHue sHaueHnin MONAPHOM A0 KOMIMOHEHTOB, onpeaenseMblX MEeTOAOM KOCBEHHbIX u3mepe-
HWI, NPOBOAAT C UCMOMNb30BAHNEM CPABHUTENLHOIO KOMMOHEHTa (UNn CBA3YOWEro komnoHeHTa). U3 dop-
Myn (13) unu (15) BuAHO, YTO NPU BbIMUCAEHUM criegyeT YYnTbiBaTb AOMNONHUTENbHbIE NCTOYHUKU NorpeLw-
HOCTW.
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5.5.3.2 Metog A
Ona metona A paccunTbiBaloT HEONpeaeneHHOCTb 3Ha4YeHUn MONAPHOW 40N KOMMOHEHTOB B npobe,
onpeaenseMblX KOCBEHHBIM METOAOM, C YYETOM COCTaBRALLMX MOrpelwHocTy no dopmyne

N 2 ~ 2 2 2
S(X* ) X* S(ch,ref) + S(XWRM,ref) + S(Rrrf,i) + S(Rmc,ref) (21)
rrf, i) = Aerf,i C ~ = )
X mc, ref XWRM, ref Rrrf,i Rmc, ref

YuuTbIBaloT AONOMHUTENBHYI0 HEOMPEAENEeHHOCTb, BbI3BaHHYIO MOMPELHOCTBI0 U3MEPEHUIA 3HaYEeHUI
MonsApHon gonu komnoHeHToB B MCO, no opmyne

. 2 2
* * S(erf,i) s(xc,wrm,i)
S(Xeef, i) = Xoet, i - - + : (22)
Xrrf, i X, wrm, i

5.5.3.3 MeTtog B
Ona metoga B paccuuThbIBalOT HeonpeaeneHHOCTb 3HaYeHUIn MOMSIPHOW 0N KOMMOHEHTOB B Npobe,
onpeaensieMbiX KOCBEHHbIM METOAOM, C YH4ETOM COCTaBNSAOLLUX MOrpeLlHocTy no dopmyne

S(X* ) _ \/ sMSE,ref ‘(hwrm + hs). (23)
rrf, h h
wrm s

3HaveHwe s, UCrnonbaosaHHoe B hopmyne (23), nony4atoT Ha aTane 1 v MCnonb3yloT ero Kak o6y
annpoKCUMaLWio MOrPeLUHOCTU U3MepeHNiA. Y1Cno NOBTOPHLIX aHanM3os npobkl h, COCTaBNAET, HanpuMep,
ABa UK TpW B CryYae NpuMeHeHUs rasoBoro Xxpomarorpacda B nabopaTopHbIX YCoBUsX, U 0AWH (Mo onpeae-
NEeHU0) — B criyyae NpuMeHeHUsl NOTOKOBOrO ra3oBoro xpomarorpada.

BbluMcnsaoT HeonpeaeneHHOCTb Ha OCHOBE 3Ha4YeHWUI MonsipHON Aonn komnoHeHToB B FCO no chopmyne

M 2 2
¥ N S(erf,i) S(Xc,wrm,i)
S(X et i) = Xy, i - ; + : (24)

Xprf X, wrm, i

BbluMcnsoT HeonpeaeneHHoCTb, 06YCNOBNeHHY0 UCMoNb30BaHHbIM METOAOM rpalyMpoBKA MO OAHOW
TOuKe, Mo dropmyne

$(Xert,1) =y S (Xpot, ) + S et - (25)

5.6 3tan 6. BbluMcneHne HopManU3oBaHHbIX 3HAY€HUMA MONSPHOW [ONMU KOMNOHEHTOB

Mpw BIYMCNEHUN HOPMANN3OBaHHBIX 3HAYEHWIA MOMNSIPHOM A0 KOMMOHEHTOB HEOGX0AUMO 3HATb 3Ha-
YeHWs1 MOSSIPHOM JONM NPOYMX (HeaHanusMpyeMbix) KOMMOHEHTOB (C (hMKCUPOBAHHLIMU 3HAYEHUSIMA MOJTISP-
Hoi gonu). Mpegnonaraetcs, 4To oblee KONUYECTBO 3TUX KOMMOHEHTOB B Npobe Marno no cpaBHEHUO C
ocTanbHbIMU (ornpeaensemMbiMM MeTogaMm NPAMbIX U KOCBEHHBIX U3MEPEHWI) KOMIMOHEeHTaMU.

Hopmanusauusa pesynstaTos 4OMYycKaeTca B Cryvae, ecnvu cyMMa HeHOPManu30BaHHbIX 3HaYeHUin Mo-
NAPHOW AONWU KOMMOHEHTOB He MeHbLue Yem 0,98 unu He Honblie yem 1,02. BbluncnsaioT HOpManu3oBaHHbIe
3HaYeHUs MONSAPHON A0NM KOMMOHEHTOB No hopmyne

X = (1= Xo0)- (26)
X
w=1

11
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5.7 3tan 7. BbluucneHue cTaHAapPTHLIX OTKIIOHEHU HOPMaNU3OBaHHbIX 3Ha4Y€HUA MOnsIipHOMN
AONU KOMNOHEHTOB

BbluncnaoT cTaHaapTHbIe OTKNOHEHUSI HOPMarnu30oBaHHbIX 3HaYeHUA MONAPHOW 40NN KOMMOHEHTOB Mo
cdhopmyne

500 = x| T2 IO + st @7)

i w=1

Mop kopHeMm B chopmyne (27) npuseaeHa cyMMa KBaapaToB BCeX CTaHAapTHbIX OTKNOHEHUI (Aucnepcun)
3HaYeHUI MOJISIPHOM A0NN HEHOPMAaIIM30BaHHbBIX KOMNOHEHTOB (onpeaensaeMblX METOAAMU NPAMBIX U KOCBEH-
HbIX U3MepeHuit). dopmyna (27) aensetcs NPUBIKEHHON U OCHOBBLIBAETCS Ha AONYLUEHUN, YTO CYMMa HEHOP-
Marnun3oBaHHbIX 3HaYEeHWUIA MONAPHOK AonNu 6nuaka K 1.

M pwuMeyaHwu e — (CymmapHasi) MONsipHasi 40N NPO4NX KOMNOHEHTOB X, B 6ONbLIMHCTBE cnyyaes o4eHb Mana
Mo CPaBHEHUIO C MOMSIPHOI AOMEN OCTarnbHbIX KOMMNOHEHTOB. [M03TOMY CTaHAapTHOE OTKIOHEHUe 3Ha4YeHUI MONSAPHONA
0NN NPOYNX KOMMOHEHTOB X, . HE MPUHUMAIOT B PacHeT NPU BbIMUCNEHUN CTAHAAPTHOTO OTKIIOHEHWS ANsi HOPMANU30BaH-

HbIX KOMIMOHEHTOB. 3TO, BO3MOXHO, cAenaro 6bl BbIMMCNEHUS HAMHOFO Gonee CNOXHbIMU, HE OKa3biBasi HUKAKOro 3Hauu-
TENbHOrO BNUSHWSI HA KOHEYHbIN pesynbrar.

5.8 9tan 8. BbluucneHue HeonpeaeneHHOCTU U CXOAUMOCTU pe3ynbTaToB

5.8.1 AGconioTHasi HeonpeaeneHHOCTb
AGconioTHyto HeonpeaeneHHocTb U, (X;) HOPManNM3oBaHHbLIX 3Ha4eHUA MOMNAPHON 105N KOMMOHEHTOB
onpegensioT no cbopmyne

U os(x) = t-s(x). (28)

3HaueHue  MoXeT BbITb Nony4deHo ns Tabnuubl A.1 (MpunoxeHue A). Yucno cteneHen csoboabl AN 3To-
ro t nonyyatoT Ha aTane 1: B criyvae rpagyvpoBOYHON XapakTepucTUku co cBOGOAHBIM YIIEHOM OHO paBHoO [n —
(m + 1)], a B cryqae rpagyvMpoBOYHON xapakTtepucTuku 6e3 csobogHoro YneHa — (n — m.

5.8.2 OTHocUTeNnbHanA HeonpeaeneHHOCTb

BblMMCNIAOT OTHOCUTENbHYIO HeonpeaeneHHocTb U, (X;) HOpMann3oBaHHbIX 3Ha4eHUIA MONAPHOWA A0Nn
KOMMOHEHTOB, %, No copmyrne

U,y (x) = ZLasX0) 400, (29)
i
5.9 CooTHoleHue mexay HacToAwmMmMm cTaHgapTom U FOCT 31369

5.9.1 OGLKe nonoxeHus

B cootBetcTBUN ¢ TOCT 31369 ons Toro, Ytobbl BLIYUCAUTL NepedncrieHHsle B HeM nsndecKmne CBon-
CTBa 1 UX CXOOQNMOCTb, TpebytoTcs AaHHble KOMMOHEHTHOrO cocTasa. B HacTosieM noapasaene ycraHasnmsa-
eTCA CBA3b Mexay BbiBogamu HacToswero ctaHgapTta u FOCT 31369.

5.9.2 HeHopManusoBaHHOe 3HaYe€HUe MOINSIPHON AoNuU

BblUMCNAOT CTaHAapTHbIE OTKIIOHEHUSI HEHOPManM3oBaHHbIX 3HAaYEeHUA MONAPHON OO KOMMOHEHTOB,
Nofy4YeHHble B YCNOBUAX CXOAMMOCTU, No hopmyne

ro=242-s(x;),
rae Ax; =r; .
5.9.3 HopmanusoBaHHoe 3HaueHUe MoONsAAPHOW gonu

BbluncnsitoT cTaHaapTHBIE OTKITOHEHUS HOPMAanU30BaHHbIX 3HAUYEHWUIA MOMNSIPHONM 0NN KOMMNOHEHTOB, Mo-
fyYeHHble B YCMOBUSX CXOAMMOCTH, No dopmMyre

r=2y2:s(x;)
e X, — HOpManM3oBaHHoe 3HaueH1e MOMAPHOM SONM;

AX=r;

12



MpunoxeHne A
(cnpaBo4Hoe)

Kputuueckue sHavyeHua koacdduumneHta CtotogeHTa t

rocCT 31371.2—2008

B Tabnnue A.1 npuBeaeHbl KpuTUYecKkne 3HaveHnst koadpduuymnernta CteiogeHTa { ana AoBepUTENbHbLIX BEPOATHOC-

Ten 95 % n 99 %.

Tabnunua A.1— Kputudeckme 3HaueHus t

HoBepuTensHas BEpOSTHOCTb
Yucno crenenen csoboabl

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 4,03
6 2,45 3,71
7 2,36 3,50
8 2,31 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
oS 1,96 2,58

13
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Mpunoxenne B
(cnpaBoyHoe)

Mpumep pe3ynbTaToB XpoMaTorpaduueckoro aHanmsa KOMNOHEHTOB NPUPOAHOro rasa

B npunoxeHwn, B kKa4ecTee Npumepa, NpuBeaeHbl IKCNeprMeHTanbHbIe AaHHble, NOyYeHHbIe C NOMOLLBIO ra30B0ro
xpomartorpada. [laHHble aHann3os npeacTaeneHsl B Tabnuue B.1, a pe3ynbtathl 06paboTky AaHHbIX, COrNacHo stanam,

yCTaHOBMNEHHbLIM B pasgene 5, npeacrtaeneHs! B Tabnuyax B.2—B.10.

Ta6nuuya B.1—WcxogHble gaHHbIe aHANM30B NP NCMOMb30BAHUN aTTECTOBAHHbIX STAMNOHHBIX rA30BbLIX CMECe

(3C) (npu Tpex NOBTOPHbLIX aHanM3ax)

MeTaH, 3C
[as 1 [a3 2 a3 3 [a3 4 fas 5 [a3 6 fas 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 | 221549,75 | 200 286,27 | 177 903,69 | 236 194,26
OTKNUKN 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 | 236 314,58
3taH, 3C
[as 1 [as 2 fas 3 a3 4 [a3 5 a3 6 fas 7
MonspHas gons, % 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
OTKNUKN 23 585,87 14 295,91 44 659,86 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 [as 2 a3 3 Mas 4 a3 5 a3 6 fas7
MonsipHasa 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 4791,53
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-MetunnponaH, 3C
[as 1 a3z 2 a3 3 fas 4 fas5 a3 6 fas 7
MonspHasa gons, % 0,033 0,144 0,230 0,366 0,472 0,592 0,558
212,41 923,47 1 460,75 2 304,16 2 958,62 3 681,85 3515,96
OTKNUKK 214,33 925,21 1454,15 2 321,25 2 944,19 3 665,56 3519,30
214,28 924,62 145557 2 294,51 2 940,71 3 680,96 3521,76
H-byTtaH, 3C
fas 1 a3 2 [a3 3 fas 4 [a3 5 a3 6 [as 7
MonsipHas gons, % 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 3826,17
OTKNUKM 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 2 872,86 4 298,56 3 828,75
Asot, 3C
Mas 1 a3 2 Mas 3 Mas 4 fas 5 a3 6 fas 7
MonsipHas gons, % 17,605 2,481 12,733 5,751 4,326 8,852 0,301
53 439,93 7 757,14 38 806,68 17 839,91 13 432,12 27 199,58 993,44
OTkNUKK 53471,20 7 760,39 38 767,16 17 831,05 13 425,94 27 231,83 992,75
53 475,91 7 756,20 38 780,51 17 819,08 13 417,57 27 219,39 994,79
Avokecuna yrnepoaa, 3C
Mas 1 a3 2 a3 3 Mas 4 [as 5 a3 6 fas7
MonsipHas 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 33 587,92 3515,53
OTKNUKK 27 337,69 16 658,36 834,69 6 834,00 20 939,91 33 598,91 3513,75
27 348,80 16 634,59 835,18 6 829,18 20919,43 33 586,73 3516,45
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OkonyaHue mabnuysi B. 1

rocT 31371.2—2008

PaGoyas aTanoHHas rasosas cveck (TCO) (aByKpaTHbIA aHann3)

KOMMOHEHT N, Co, CH, C,Hg CsHg n30-C,H, H-C,H, o
MonspHas gons, % 13,703 1,049 82,568 2,099 0,431 0,068 0,082
OTKMIM 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 12101,14 2 276,13 440,24 513,31
MNpoGa (aBykpaTHbIiA aHaNU3)
KOMMOHEHT N, Cco, CH, C,Hg C;Hg u30-C,H,, H-C,H,q
OTRANKN 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 1197743 2 286,06 426,93 529,01
KomnoHeHT Heo-C;H,, | mso-C,H,, H-C,H,, Cer
OTKNNKN 54,74 144,81 140,46 553,32
54,43 144,87 140,31 557,18

ST1an 1. PerpeccUOHHbIV aHanu3 (5.1.4)
B kavecTBe npnmepa BblHMCrieHnI Gbina BelbpaHa rpagyvpoBoYHas xapakrepucTuka ans amokcuaa yrnepoaa. Bol-

HncneHns gna Apyrmx KOMNOHEHTOB MOy T ObITb COENaHbl TAKUM Xe 06pa30M.

Ins nogbopa Bnaa rpagyvpoBOYHOI XapaKTepUCTHKM NepBOro, BTOPOro U TPEThEero nopsagka (Bkovan ceoboaHbINA
uneH) Ucnonb3oBanace KOMMbOTEPHasi Nporpamma. PesynbTatel nogbopa npueeaeHsl B Tabnuue B.2 (ans nonyyeHns pe-

3yNBTATOB B AOMAX 3HAYEHMST MOISIPHON JONK, BbIPAXEHHbIE B NpoLeHTax, genunuck Ha 100).

Tabnwuya B.2— Pesynbtatbl nogtopa rpagyypoBOYHON XapaKTepUCTUKN

Mopsinok s§SR SwsE

MepBebiit 0,021 492 884 7,22887 - 109
BTopon 0,021 492 970 2,84930- 102
TpeTui 0,021 492 985 2,18136.10°

A1an 2. BbiGop rpagynpoBOYHON XapakTepncTukm (5.1.4)
3HaveHus f, paccunMTaHHbIe AN KaXaoro nopsiaka NonMHoMMansHon hyHKuuK, NnpueegeHsl B Tabnvue B.3.

Tabnwuuya B.3— KpuTtepum Boibopa rpagynpOBO4HON XapaKTepuUCTUKM

Mopsagok Bbuncnennoe t v Kputnueckoe sHaveHwue
MepBbIi 1724,297 19 2,09
Bropoi 5,494 18 2,10
Tpetuin 2,622 17 2,11

Beieog: YneH TpeTbero nopsgka sieBnsieTcs 3HauMmbIm [£(3) > kpuTnueckoro 3Havenums f], Hanbonee COOTBETCTBYIO-
Wwer Mogenbio Ha 9TOM aTarne ABMNSIeTCHA rpagynpoBoYHas hyHKUMS TPETbEro nopagaka.
MpoBepka NpaBUILHOCTU rPaayUpPOBOYHON XapaKkTepPUCTUKN
OueHka cBo60AHOrO YneHa rpagyvpoOBOYHON XapakTeprUcTUKN TPETbEro NopsaaKa:
CBoGogHbIl YneH = —7,541-10-5+ 6,343 - 10-5,
95 % [oBepuUTENbHbIN HTepean = —1,388 .- 104 <-7,541-105<-1,198-10-5,
95 % [oBepUTENbHLIN MHTEPBAN He BKMoYaeT Hynb. [1oaToMy CBOGOAHLIN YMeH ABNAETCA 3Ha4YMMBbIM.
BeiBog: [ns anokcuaa yrnepoga BoibmpaeTtcs rpagyvpoBoYHas XapakrepucTvka TpeTbero nopsaka ¢ HeHyneBbiM

¢BOGOOHLIM YNIEHOM.
OnTuManbeHy rpagyvpoBOYHYH0 XapaKTEPUCTUKY AN KaXO40ro KOMNOHEHTa BIMUCIAIOT C ucnonb3osaHnem 3C, co-
AepxXalumx COOTBETCTBYIOLLMIA KOMMOHEHT.

Tabnwuya B.4— OntumanbHble rpagyvpOBOYHbIE XapakTepUCTVKW ANst APYMMX KOMNOHeHToB B OC

KOMMoHeHT Mopsaaok OT;:?;::CI\JA:M a; b Ci d;
MeTtaH 3 Ha —4,126- 10" 9,745.106 —2,783. 10" 4,670 1017
OTaH 3 Hert — 2,382 10 1,968 - 1012 -1,512 . 1017
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OkoRYarHue mabnuusi B.4

KomnoHeHT MNopsagok Otcekaembiii a; b; Ci d;
OTpe3soK
MponaH 1 Hert — 1,897-10°6 — —
MN3oByTaH 1 Ja -3,337-10% 1,607-10¢ — —
H-ByTaH 1 Het — 1,607 -10°% — —
AsoTr 3 Het — 3,155.10°¢ 4,919-10-12 —4,377 -10-17
[Iuokeup, yrnepoaa 3 fa -7,541-105 2,775-10% —1,063 - 10-12 3,201 -10-17

B aTom npumepe oTHocUTENbHbIN KO3 MULMEHT YyBCTBUTENBHOCTY K Anst komnoHeHTa Cgy,, onpeaeneHHoro meto-
aom obpaTHoW npogyBku, OLeHeH kak 0,59.

MeTtop A: lcnonbsyemble rpagynpoBOYHbIE XapakTepucTVKK ByayT TakvMM Xe, Kak ONnTUManbHble, PacCUYMTaHHbIe
Ha aTane 1. Ha npakTvke, ecnv cnegytoT MeToay A v UCnonb3yoT ApYyrue rpagyupoBOYHbIE XapaKTEPUCTUKKN, TO OHU AOTT-
XHbl 6bITb MoNy4YeHbl no cooTBeTcTBYOWMM 3C. OcTanbHble nNpouedypbl MeToda A BbINOSHAIOT TaK e, HE3aBUCUMO OT
BMAA rpagyMpOoBOYHbIX XapaKTePUCTHK, UCMONb3yEMbIX Ha NPaKTKKe.

Hukaknx gononHuTenbHbIX BblMUCIEHWIE He TpebyeTcs, COOTBETCTBRYOLWAasA uHdopMaLus nonyyaeTcsi Ha atane 1.

MeToa B: MpumeHnsieTcs rpagyupoBOYHasi XapakTepucTrKa NnepBoro nopsiaka ¢ HynesbiM CBOGOAHBIM UNEeHOM 1 pac-
CUMTbIBaAETCSl AOMNOMHUTENBHAs HeONpeaeeHHOCT, 06YCMNOBINeHHan UCNONb30BaHNEM «HE ONTUMANbHOWY FPagyMpoBOY-
HOW XapaKTepPUCTUKM.

Tpumep — BbiyucneHue dns duokcuda yanepoda

- OnmumanbHasi 2padyupogoyHasi (hyHKUUs, onpedesieHHas no memody A, umeem eud

Xco, = —7,541 - 105+ 2,775.106 Reo,— 1,063 1012 R§OZ + 3,201 - 10—17Rgoz.

- Ucnonb3ys epadyuposky no o0Hol moyke (Memod B), dughgbepeHyupyrom nosIuHOM, ONucChbi-
earowull onMuManbHY 2padyupoeoyHYH Xapakmepucmuky, Npu 3mMoM fnoayJyaom

Xco,=2,775- 106-2,126- 10—12RCOZ+ 9,603 - 10—17R§02 .

- Omknuk npu nodaye I'CO, codepxaujezo duokcud yanepoda: RCoz = 3814,345 (cpedHee 3Haye-

Hue deyx aHanusoe). Takum o6pa3om:
XGo,= 2,775-1070-2,126 - 10712.3814,345 + 9,603 - 1077 (3814,345)2 = 2,7683 - 1075,
- Koagpcpuyuernm omxnuka dnsa 0aHHozo I'CO: R; . co, = 0,01049/3814,345 = 2,7501 - 1075,
Teo, = Xwr,co, (WN) = Ry wr.co, = 2,7683 - 1076 —2,7501 - 107° = 1,8200 - 1078,
- fuanasoH usmepeHull MonspHol donu duokcuda yanepoda, e 0oAX, e3am 0nA npumepa (8
onpedeneHHoM Mecme, 20e 6bin1 pasMeuieH KOHKpemHbill 2a308bill xpomamozpadgh):
XL, wr,co, = 0,005,
Xu,wr,co, = 0,020.
Takum 06pa3soMm, S, co,= (Xu wr.co,~ XL wr,co, /4 = (0,020 — 0,005)/4 = 0,00375.
- JononHumensHoe cmaHOapmHoe omkoHeHue (ucronb3ys Mmemod B) cocmasum:
Swrm.co, = Tco," Swr.co, = 1,8200-108.0,00375 = 6,825 - 10-11.

Ons apyrmx komnoHeHToB B SC pesynbTaTthl BbIMMCIEHWUV NpuBeaeHs! B Tabnvue B.5.

Ta6nunuya B.5 — PesynsraThl BbMMCNEHUI ANst APYTMX KOMMOHEHTOB B 3C

KomnoHeHT T XL, wr, i Xu, wr, i Sg,/

MeTaH 1,9790.10°° 0,80 0,84 1,9790.107°

3TaH 6,6905 - 1077 0,01 0,03 3,3453.10°°
MporaH 3,4200-107° 0,002 0,006 3,4200- 107"
W306yTaH 6,2350-107° 0,0005 0,0006 6,2350 - 1072
H-ByTaH 9,4900- 107° 0,0006 0,001 9,4900- 107"
AsoT —4,7614-107° 0,12 0,14 -2,3807-107"°
Mvokeun yrrepoaa 1,8200-107° 0,005 0,02 6,8250- 107"

MpumeyaHue—IlpuBeaeHHbIe B HACTOSIWLEN Tabnuue CTaHAAPTHbIE OTKIOHEHNS Takke cnegyeT Ucnonb3o-
BaTb Ha aTane 5.
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37an 3. (5.3)

BeinonHsinucs aea ananuaa, ucnonb3ysi CO.

Otan 4. (5.4)
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Ins BblUMCIIEHNs) HEHOPMAITM30BaHHBIX 3HAYEHWUIA MOJISIDHOW 10N KOMMOHEHTOB B ZlanbHeileM B pacyeT NpuHu-

Manucb cpefiHne 3Ha4eHNs1 OTKIIMKOB KOMIMOHEHTOB B npo6e n CO.

Meton A

Ins komnoxeHta (CO,), onpeaensieMoro METOA0M NPAMbIX USMEPEHWUI, MONSIPHAas A0NA NO rPaJyMPOBOYHON Xapak-

TepUCTUKe cocraBmna:

ch,C

=1,0478-10-2

x:nc, co, = 0,01049/0,010495 - 1,0478 - 102 = 0,010473 nrm 1,0473 % (monspHasi ONS1, BbIpaXKeHHas! B MPOLEHTaXx).
MonsapHas nons onpeaensemMoro METOZI0M KOCBEHHbLIX M3MEPEHUiA HeoneHTaHna coctasuna (Heo-CH,,, onpeaense-

MbIl MO CPaBHNTENBHOMY KOMMNOHEHTY C,):
=1,8719- 10-3 % (MonsipHas gonsl, BelpaXkeHHasi B NPOLeHTax),

ch, C3Hg

x:rf,nemof),_|1 ,= 0,007753 % (monsipHas nons, BbipaXeHHas B NPOUEHTaXx).

Meton B

Ins komnoHeHTa (CO,), onpeaensiemMoro MeTo/IoM MPsSIMbIX MSMEPEHUI, HEHOPManU30BaHHAA MONsIPHast AOMNSA Co-

cTaBuna:

x:nc, coy= 1,04727 - 10-2 unn 1,0473 % (MonsipHasi fonsi, BblpaXeHHas B NPOLUEHTaXx).

MonsipHas Jons onpegensieMoro MeTo0M KOCBEHHbIX U3MEPeHUi HeoneHTaHa coctaBuna (Heo-C;H, ,, onpeaense-

MbIfi IO CpaBHUTENIbHOMY KOMMOHeHTY C,):

x:,f,ne&CSH12= 7,7521- 1075 unu 0,007752 % (MonsipHasi BOnsl, BelpaXeHHasi B NPOLeHTax).

Ta6nunuya B.6 — CpaBHeHVe HEHOPMANM3OBaHHbIX 3HA4YEHWUI MOMSIPHON 40NN KOMINOHEHTOB Npo6bl, onpeaerneHHbIX

metogamm Au B

X
KomnoHeHT
MeTton A Meton B
MeTaH 0,82781 0,82769
OTaH 0,020772 0,020774
MponaH 0,004329 0,004329
M3obyTtaH 0,0006580 0,0006590
H-byTaH 0,0008451 0,0008451
AszoTr 0,13597 0,13599
Ovokewna yrnepoga 0,010473 0,010472
HeoneHTan 0,00007752 0,00007752
3oneHTaH 0,00020021 0,00020021
H-MeHTaH 0,00019406 0,00019406
Ce- 0,00062033 0,00062033
OTan 5 (5.5)

Ons BbIYMCIIEHWA 3HAYEHUI MONSIPHON 40NV KOMMNOHEHTOBR UCMOMNb30Banyu cpegHee 3Ha4eHne OTKIIMKOB KOMMOHEeH-
TOB B Npobe n FCO nepep nocnegHWM aTanom BeluncrneHun. opmynel (18) v (23) ncnonbaoBanvch Ans BblYMCINIEHNA CTaH-

JapTHbIX OTKNOHeHWIA Ana Mmetogda B B Tex cnyvasx, korga hy = h,, . =

Kpome Toro, npegnonaranocb, 4To AONONHMTENbHAsA HeonpeaeneHHocTb, o6ycrosneHHas [CO, He3HaunTenbHa.
CTaHgapTHblE OTKIIOHEHUS HEHOPMATW30BaHHbIX 3HAYEHUI MOJSIPHON 4OMNM KOMMOHEHTOB, NOMYYeHHbIX N0 MeTo-

aam A v B, npuBegeHbl B Tabnuue B.7.

Tab6nunuya B.7— CpaBHeHne pe3ynbTaToB BbUMCIEHWS CTAaHAAPTHbIX OTKITOHEHUI HEHOPMAarM30BaHHbIX 3HAYEHUN
MOMSIPHOW JONW KOMMOHEHTOB B Npobe no metogam A n B

s (x;)
KomMnoHeHT
Meton A Meton B
MeTaH 0,000 5753 0,000 5157
OTaH 0,000 03484 0,000 04199
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Okonvanue mabnuusi B.7

s (x;)
KomnoHeHT
Metog A Meton B
MponaH 0,000 09337 0,000 9320
M306yTaH 0,000 03332 0,000 02956
H-byTaH 0,000 03584 0,000 03544
Asor 0,000 1347 0,000 1100
Hvokena yrnepopa 0,000 05176 0,000 04671
HeoneHTtaHn 0,000 001 701 0,000 09320
MN3oneHTaH 0,000 004 319 0,000 09320
H-{leHTaH 0,000 004 188 0,000 09320
Ce+ 0,00001372 0,000 09320
9tan 6 (5.6)

B aTom npumepe apyrme KOMNOHEHTbI OTCYTCTBYIOT, MO3TOMY X, = 0. HopmanusoBaHHbIE 3HaYEHUs1 MONAPHON 405K

KOMIMOHEHTOB NpuBeaeHbl B Tabnuue B.8.

Tabnuua B.8 — CpaBHeHne HOPMANM3OBAHHbLIX 3HAYEHUI MOMSIPHOW AONW KOMMOHEHTOB B Npo6e, onpeaeneHHbIX

no metonam Au B

X;
KomnoHeHT

Metog A Meton B
MeTaH 0,826 19 0,826 16
OTaH 0,020 732 0,020 735
MponaH 0,004 3202 0,004 3206
WN3obyTaH 0,000 65671 0,000 65782
H-byTaH 0,000 84344 0,000 84352
AszoTr 0,135 71 0,13574
Ovokena yrnepoga 0,010 452 0,010 453
HeoneHTaH 0,000 077 369 0,000 077 377
M3oneHTaH 0,000 19982 0,000 19984
H-TleHTaH 0,000 19368 0,000 19370
Ce-+ 0,000 61912 0,000 61918

Atan 7 (5.7)

CTaH,D,apTHbIe OTKINOHEHUSA HOPMarnu3oBaHHbIX 3HaueHUn MOJ'IHpHOVI AOINN KOMIMOHEHTOB, MONy4YeHHbIX Mo MeTo-

aam A u B, npuBegeHbl B Tabnuue B.9.

Tab6nunuya B.9— CpaBHeHve pe3yrnbTaToB BbIUYMCIEHWS CTAaHAAPTHbIX OTKITOHEHUI HOPMAarM30BaHHbIX 3HAHYEHUI
MOMSIPHOW JONKW KOMMOHEHTOB B Npobe no metogam A n B

Xi
KomnoHeHT
MeTog A MeTon B
MeTaH 0,0001804 0,000 2234
OTaH 0,000 03627 0,000 04271
MponaH 0,000 09283 0,000 09266
WN3o6yTaH 0,000 03313 0,000 02949
H-byTaH 0,000 03574 0,000 03534
AsoTr 0,000 1410 0,000 1217
Ovokena yrnepoga 0,000 05110 0,000 04651
HeoneHtaH 0,000 001 698 0,000 09302
M3oneHTaH 0,000 004 311 0,000 09301
H-TleHTaH 0,000 004 181 0,000 09301
Ce+ 0,000 01369 0,000 09297
OTan 8 (5.8)

Uwncno cteneHen cBoGoabl Ans pa3nuyHbIX KOMNOHEHTOB MOXET ObITb BbIYMCIIEHO A5 ABYX METOAOB MO peayrbTa-
Tam aTana 1. B cooTBETCTBMM ¢ YMCnOM cTeneHel cBo60abI onpeaensioT KpUTnieckoe 3HaueHue {no tabnuue A.1 (npuno-
XeHve A). OTO 3HaudeHue [ 3aTeM YMHOXaeTCsl Ha CTaHAapPTHbIe OTKITOHEHWS HOPManu3oBaHHOIO 3Ha4YeHUs MOMSIPHOM

Aonun KOMNoHeHTa.
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Tab6nwunuya B.10 — Pesynbratbl BbUMUCNEHNS HEONPEAENEHHOCTH

rocCT 31371.2—2008

Ua6c(xi) UOTH(Xi)1 %
KomMnoHeHT

\Y t (Tabnuua A1) Meton A MeTton B Meton A MeTton B
MeTaH 17 2,11 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
M3obyTtaH 19 2,09 0,000 06925 0,000 06163 10,54 9,368
H-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
Ovokewna yrnepoga 17 2,11 0,000 1087 0,000 09814 1,034 0,9389
HeoneHTtaH 20 2,09 0,000 003 549 0,000 1944 4,587 251,3
M3oneHTaH 20 2,09 0,000 009 011 0,000 1944 4,510 97,27
H-lNeHTaH 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

19



rocT 31371.2—2008

MpunoxeHne C
(cnpaBoyHoe)

OTHocuTenbHble KO3(h(PULUEHTLI YyBCcTBUTENBHOCTU K

C.1 OTHocuTenbHbIe KOaddrLUMeHTbI YyBcTBUTEeNbHOCTM ansa NMUN,

Ona N[ oTHocuTEnbHbIE KOIDDUUMEHTBI HYBCTBUTENBHOCTU BBIYUCTISAIOT Kak OTHOLLEHUE Y1Cra aTOMOB yriepoaa
CPaBHUTENbHOIO KOMMOHEHTA K YMCIy aTOMOB Yrrepoaa KOMMNOHeHTa Npo6bl. 3Ha4YeHNsA OTHOCUTENBHBIX KOSDPULNEHTOB
vyBcTBUTENBbHOCTU Ans M ans cpaBHMTENbHbLIX KOMMOHEHTOR (NponaHa n H-6yTaHa) npueegeHbl B Tabnuue C.1.

Tabtnwuya C.1— OTHoCUTENBHbIE KOIDPULMEHTLI HYBCTBUTENBHOCTU

OTHOCUTENBHBIN KO3DDULIMEHT HYBCTBUTENBHOCT M
KomMnoHeHT
MponaH H-byTaH
MponaH 1,000 1,333
M3obyTaH 0,750 1,000
H-byTtaH 0,750 1,000
[NeHTaHbI 0,600 0,800
["ekcaHbl 0,500 0,667
[enTaHbl 0,429 0,571
OkTaHbl 0,375 0,500
beHaon 0,500 0,667
LinknorekcaH 0,500 0,667
MeTunuuknorekcaH 0,429 0,571
Tonyon 0,429 0,571

[MpvBeaeHHbIe 3HaYEeHWs B3ATHI U3 [5].
C.2 Tunu4yHble 0OTHOCHTENbHBbIE KO3ddnuneHThl HyBCcTBMTENBHOCTH Ana AT

Ons OTMN oTHocuTenbHble KO3MMULUNEHTHI HYBCTBUTENBHOCTU ONpeaeneHbl 3KCnepMMeHTansHoO U MOTyT UCNONb30-
BaTbCs B KAYECTBE OPUEHTUPOBOYHBIX 3HAUYEHUIA. ANbTEPHATUBHBIM METOAOM MOMYyYeHNs OTHOCUTENbHbIX KOS MULMEH-
TOB uyBCcTBMTENbHOCTU AnA OTM sBnseTcs, Hanpumep, onpedenexHne ux nyTem (paclMpeHHOro) aHanuaa, MCnonb3ys
MAWO v gaHHble, NpuBeaeHHble B Tabnuue C.1. HekoTopble akcnepumeHTarnbHble AaHHble NpuBegeHbl B Tabnuue C.2.

Tabnunua C.2— SkcnepumeHTanbHble gaHHble K

KomMnoHeHT K
(oTHOCKTENBHO NponaHa)
HeoneHTtaH 0,75
M3oneHTaH 0,73
H-TleHTaH 0,73
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Mpunoxenne D
(o6s3aTenbHoOe)

rocCT 31371.2—2008

TpeGOBaHI/IFI K MeTpOJNIOrm4eCcKMm Xapakrepuctukam onpegeneHna KOMNOHeHTHOro cocraBa

npupogHoro rasa

Ta6nwunuya D.1— TpeGoBaHusi K HOMEHKNATYPE, ANanaszoHam 3Ha4YeHWN MOISIPHOW AONW W pacluMpeHHON Heornpeae-
TNEHHOCTU Pe3yrnbTaToB M3MEPEHWI MOISIPHOW J0NW onpeaenseMbiX KOMNOHEHTOB NPUPOAHOIO rasa

HaumeHoBaHWe KOMMOHEHTA

Hnanasox aHaveHui monsipHon gonu, %

PaclwmpeHHas abcontotHas
HeonpeaenenHocts U(x)", %,
npu koacduumneHTe oxeara k =2

MeTaH 40 — 99,97 -0,0187 - x + 1,88%
-0,0023 - x + 0,29%
37aH 0,001—15 0,04 - x + 0,00026
Mponan 0,001—8,0 0,06 - x + 0,00024
W3o6yTaH 0,001—4,0 0,06 - x + 0,00024
H-ByTaH 0,001—4,0 0,06 - x + 0,00024
W3oneHTaH 0,001—2,0 0,06 - x + 0,00024
H-TleHTaH 0,001—2,0 0,06 - x + 0,00024
HeoneHnTaH 0,0005—0,05 0,06 - x + 0,00024
FekcaHbl (Ce.) 0,001—1,0 0,06 - x + 0,00024
FenTaHbl (Crs) 0,001—0,25 0,06 - x + 0,00024
OkTaHb! (Cg+) 0,001—0,05 0,08 - x + 0,00022
BeHson 0,001—0,05 0,08 - x + 0,00022
Tonyon 0,001—0,05 0,08 - x + 0,00005
Ovokewna yrnepoga 0,005—10,00 0,06-x+0,0012
Cenwit 0,001—0,5 0,06 - x + 0,00024
Bopopon 0,001—0,5 0,06 - x + 0,00024
Kucnopog + AproH 0,005—2,0 0,06-x +0,0012
AsoT 0,005—15 0,04 -x + 0,0013

R PacwwupeHHas abcontoTHasi HeonpegeneHHocTs U(x) B npoueHTax npu koadduumneHTe oxsaTta k = 2 COOTBe-
TCTB}IeT rpaHuue abconioTHON NOrpeLHOCTU NPU AOBepUTENbHOW BeposiTHocTh P = 0,95.

% dopmyna NpUMEHSIETCS NPY ONPEAENEHNM MOMSIPHON JONK METaHa Mo PasHOCTH.

9 dopmyna npUMEHSIETCS! NPU M3MepPeHUM MOMSIPHON JOMW MeTaHa BrpsIMY|o.

21



rocCT 31371.2—2008

Mpunoxenwve E
(cnpaBo4HOe)

CBefeHuA 0 COOTBETCTBUU CCbINOYHbIX MeXAyHapOoAHbIX CTaHOAPTOB MeXrocygapCrBeHHbIM

cTaHpapTam
Taobnwuuya E.1
0O603Ha4YeHe U HAMMEHOBaHWE MEXAYHAPOAHOTro CreneHb 0O603HavYeHne 1 HaumeHoBaHue
craHaaprta COOTBETCTBUA MEXrocyJapCTBEHHOro ctaHaapTa
NCO 6974-1:2000 MOD MOCT 31371.1—2008
«[a3 npupogHein. OnpeageneHne cocraBa MeTo- «[a3 npupogHeii. OnpeageneHne coctaBa MeTo-
[OM rasoBomn xpomartorpadumm ¢ OLEHKON Heonpe- AOM rasoBon xpomartorpadmm ¢ OLLEHKON Heonpe-
geneHHoctn. Yacte 1. PykoBoacTBO No npoBege- peneHHocTn. Yactb 1. PykoBoACTBO Mo nNpoBeae-
HUIO aHanmaa» HUIO aHanuaa»
NCO 6976:1995 MOD FOCT 31369—2008

«[a3 npupoaHbIin. BbluncneHne TennoTbl cropa-
HUS, MINOTHOCTU, OTHOCUTENBHOWM MITOTHOCTU WU
yucrna Bob66e Ha OCHOBE KOMMOHEHTHOIO cocTa-
Ba»

«["a3 npupoaHbIn. BbluncneHne TennoTtsl cropa-
HUS, MIOTHOCTWU, OTHOCUTENBHOW MIOTHOCTU WU
uncna Bob66e Ha ocHOBE KOMMOHEHTHOIO CocTa-
Ba»
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) lMepeaodri OaHHbIX MexOyHapoOHbIx cmaHOapmog Haxodamcs 8 PedepanbHOM UHPOPMAUUOHHOM (hoHOe mex-
HUYECKUX peariamMmeHmos U cmaHdapmos.
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