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NMpepucnoBue

Uenu v npuHuMnbl ctangaptusaumm B Poccuincko ®eaepauum ycraHosneHsl PeaeparnbHbiM 3aKOHOM OT
27 nekabpna 2002 r. Ne 184-d3 «O TEXHAHECKOM PErYNIMPOBaHUW», a NPpaBusia NpUMeHeHUs HauMoHanbHbIX CTaH-
naptos Poccuinckon deaepaumn — MNOCT P 1.0—2004 «CraHaapTtusauums B Poccuiickon deaepaumn. OcHOBHble
NOMNOXEHNSA»

CeeaeHUn o cTaHaapTe

1 NOArOTOBNEH ®eaepansHbIM rocyAapcTBEHHBIM YHUTaPHBLIM MPEANpUATUEM «YpanbCKUn Hay4YHO-UC-
criegoBaTeNbCKUA UHCTUTYT MeTpostoruny (PIYT1 «YHUUM») PepepanbHoro areHTcTea No TeXHUHeCKoMy pery-
nmpoaHuto U meTtponorin U MogkomuteToM MK 53.1 «CTaHaapTHble 06pasubi» TexXHU4eckoro KOMUTETa Mo CTaH-
Aaptusaumm TK 53 Ha ocHoBe COBCTBEHHOIrO ayTEHTUYHOIO Nepesoa Ha PYCCKUM A3bIK MeXayHapoaHOro AOKY-
MeHTa, yKa3aHHOro B NyHkTe 4

2 BHECEH YnpaeneHuem metponornm ®efepansbHoro areHTCTsa rno TeEXHUHECKOMY perynnposaHnio U MeT-
pornorum

3 YTBEPXXAEH WU BBEAEH B AEMICTBUE Mpukazom ®GeaepansHOro areHTeTsa o TEXHUMECKOMY peryniu-
poBaHuio 1 MmeTposnorum ot 23 gekabps 2010 1. Ne 989-ct

4 Hacroawwui ctaHaapT MoAMMULMPOBaH Mo OTHOLLEHWIO K MEXAYHapoAHOMY AoKyMeHTY MexxayHapoaHon
opraH13auun no ctaHaapTusauum — PykoeogcTteo CO 35:2006 «PedepeHTHbIe MaTepuansl — O6Lwue v ctatu-
cTryeckue NpuHUMnbl ucnbitaHus» (ISO Guide 35:2006 «Reference materials — General and statistical principles
for certification») nyTeM BHECEHUsI TEXHUYECKUX OTKITOHEHUIA, 0O bsICHEHUE KOTOPLIX NPUBEAEHO BO BBEAEHUM K
HacTosILLeMy cTanaapTy

5 B HacTosLLeM cTaHgapTe peannsosaHo nonoxeHue 9 ctatobn 2 PeaepanbHOro 3akoHa ot 26 uoHs 2008 T.
Ne 102-¢3 «O6 obGecnevyeHn eaMHCTBa U3MEPEHNIAY

6 BBELEH BMNEPBLIE

UHebopmaLiusi 06 UMEHeHUsIX K HacmosilueMy cmarOapmy rybiiuKyemcsi 8 exe200H0 u3dasaeMoM UHGOop-
MayUOHHOM yKasamerie «HayuoHarnbHele cmaH8apmbi», a mekecm usMeHeHUl U ronpasok — 8 EXEMECSIHYHO
usdasaeMbix UHGhOpMaULUOHHBIX ykasamersix « HauyuoHaeHbie cmaHOapmei». B criydae nepecmompa (3aMeHsl)
unu ommeHbl Hacmosiueeo cmarHGapma coomeemcmeyrouee yeedomrieHue bydem ornybIIUKO8aHO 8 eXXeMECSY-
Ho u3dasaeMoM UHGOpMaUUOHHOM yKasamerle «HayuoHasnbHbie cmaHOapmsi». Coomeememeyroujasi UHghop-
Mauyusi, yeeOOMITeHUS U MeKCMbI pasMeLyaromcesi marke 8 UHhopMayUoHHOU cucmeme obLezo rnofb308aHUs —
Ha ogbuyuansHoM calime DedeparibHO20 aeeHMCMea 1o MEXHUYECKOMY pe2yrupo8aHUio U Memporioeuu 8 cemu
UHmepHem

© CrangapTuHdopmM, 2012

HacToswwumia ctTaHaapT He MOXeT 6bITb MOMHOCTbIO UMW YaCTUYHO BOCMpoU3BedeH, TMpaXkpoBaH 1 pacnpo-
CTpaHeH B Ka4YecTBe O(*)VILI,VIaﬂbHOI'O nsgaHus 6es paspelleHna degeparnbHOro areHTCTea no TeXHN4EeCKOMY pery-
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BBepeHue K HacTosileMy CTaHAApTy

CranpapTHble o6pasubl (CO), npegHasHaveHHbIe A4r1st BOCTIPOU3BEAEHUS, XpaHEeHUS U Nnepeayvn BeNTUYUH,
XapaKTepu3yoLLMxX COCTaB U CBOCTBA BeLLECTB (MaTepuarsios) [Npu noBepke, kanubposke, rpagyvpoBKe cpedcTs
N3MepeHUit, aTTecTauun U KOHTPOIe NnokasaTtenei TOYHOCTU METOANK U3MEPEHUI N UCTIbITAHUIA, OLIEHUBaAHWUN MET-
PONOrMYECKUX XapakTepucTUK cpedcTB U3MepeHuiA U Ap.], AOMKHbLI UMETb YCTaHOBNEHHbIE METPONornieckue xa-
paKTEpPWUCTUKK, BKNoYaroLme B cebsl aTTecToBaHHOE 3HAaUYeHWe, rpaHuLLy NorpeLlHOCT UMW pacLLUMPEHHYo Heo-
npeaeneHHoCTb aTTecToBaHHOro 3HaveHust CO.

Llenb HacTosiLero cTaHaapTa 3ak/ioyaeTcsl B YCTaHOBNEHUM 0BLLUX U CTaTUCTUYECKUX NPUHLMMNOB onpeae-
NeHUA MeTPONOrMYeckUX XxapakTepucTUK cTaHAapTHLIX 06pasL0oB, rapMOHU3UPOBAHHLIX C COOTBETCTBYHOLLUMMU
npYHUMNaMu, yctaHoBneHHbIMK pykosogcTteom MCO 35:2006 «PedepeHTHbIe MaTepuansl — O6Lume 1 ctatuctu-
yeckue npuHumUnel ucnbitaHus» (ISO Guide 35:2006 «Reference materials — General and statistical principles for
certification») (aanee — Pykosoacteo MCO 35:2006) KomuteTa no ctaHaapTHLIM o6pasuaM MexayHapoaHoi
opraHusauun no ctangaptusauuu (MCO PEMKO). C yueTom TepMuUHONOrvun, NpeactasneHHon B nepesoae Ha
pycckuii asbik MexxayHapogHoro crioBaps no metporsoruv — VIM-3, Pykosoacteo MCO 35:2006 pacnpocTpaHsi-
eTcs Ha cTaHaapTHele obpasul (reference materials) u aTTectoBaHHblE cTaHAapTHeIE 06pa3supl (certified reference
materials). B Poccuiickoii ®enepauum ans obecneveHns equHCTBa M3MepeHuii B cooTBeTCTBUM ¢ PegepanbHbim
3akoHom Ne 102-d3 «O6 obecneyeHnu eguHcTea nsmepeHuiny n MOCT 8.315—97 «lMocyaapcTBeHHas cuctema
obecrnieveHns equHCTBa UamepeHuid. CtaHaapTHble 06pasLbl cocTaBa U CBOWCTB BELLECTB M MaTepuanos. OCHOB-
Hble NONOXKEHVA» UCMONbL3YHTCS CTaHAapTHbLIE 06pasLibl pasnuyHbIX KaTeropuin. C y4eTom coBpeMeHHbIX Tpebo-
BaHWIA K cTaHAapTHbIM 06pasLam, UCMoNb3yeMbIM NPy NPoBeAEHUA U3MEPEHUI, TPeBOBaHWI NPOCNEXNBAEMOCTH
cTaHaapTHbIX 06pa3LoB, TPe6oBaHUIA K U3rOTOBUTENSAM CTaHAAPTHLIX 06pa3LoB, U3NoXeHHbIX B pykosoacTee MCO 34
(ISO Guide 34 «General requirements for the competence of reference material producers»), P 50.2.061—2008
«ocynapcTeeHHas cuctema obecneyeHnst eamHcTea usMmepeHuin. O6Lumre KpUTeprmn KOMNETEHTHOCTM NPON3BOAM-
Tenern ctaHaapTHbIX 06pa3LoBy, U BbIMOMHEHUA UMK 3TUX TpeboBaHUI B HACTOSILLEM CTaHAapTe TepMUHLI «reference
material» (RM), «certified reference material» (CRM), «certification» npeacraeneHbl COOTBETCTBEHHO Kak «CTaH-
AapTHbI obpasewy» (CO), «aTTecToBaHHbIA CTaHAAPTHLIV obpaseLy (ACO).

Pykoeoacteo MCO 35:2006 paspaboTaHo ¢ yueToM nonoxeHuin PykoBoacTsa no BblipaXeHUto Heonpeae-
NeHHOCTY B namepeHun MexayHapogHoin opraHusaumm no ctaHgaptusaumm [«Guide to Expression of Uncertainty
in Measurement» (GUM)], nosTomMy napameTpbl, CBA3aHHbIE C pe3ynbrataMu U3MEePEHUIA U XapakTepusytoLume
paccesiHie 3Ha4YeHui, KoTopble Mornu Gbl 6bITe 060CHOBaHHO NPUNUCAHBLI U3MEPSIEMON BENUYUHE, NPEACTaBIEHbI
B TEPMUHAX KHEONPeaeNEeHHOCTUY.

HacTosiwumin ctangapT moavduumposaH no oTHoweHuto Kk Pykooactey MCO 35:2006 nytem BHeceHWs
pefakLMOHHBIX MPaBOoK TEKCTa C y4eTOM NMPaBun U HOPM PYCCKOTO S3bIKa, BKIIOYEHUS AONONHATENbHBIX MosioXxe-
HWIA M U3MEHeHWs ero CTPYKTYpbI. TekcT cTaHaapTa ohopMIIeH B COOTBETCTBUU C TPEGOBaHUAMW HALWMOHANLHOM
cTaHdapTuaaLuu, B YaCTHOCTU NpUMepbl, NpeacTaBneHHble B TeKCTe cTaHAapTa, BbigesieHbl NOMy>XUPHbIM Wwpund-
TOM «KYPCUB» YMEHbLLEHHOro pasmepa. JJononHUTeNbHbIE NOOXEHUs], yYUTbIBaOLLME OCOGEHHOCTU HaUMOHab-
HOW cTaHgapTU3auun, B TEKCTe cTaHgapTa NpuBeaeHbl B paMKax U3 TOHKUX TIMHUIA, a MHhopMaums ¢ 00 bsICHeHEM
MPUYMH BKIOYEHUS 3TUX NONOXEHUIA NpYBeAeHa B NPUMEYaHWsIX, B 3TUX XKe pamKax.

Hwxe nepeyncneHbl KOHKPETHbIE UBMEHEHWUA N AOMNONHEHUS], KOTOpbIE NPUBEAEHbI B HACTOSALLEM CTaHdapTe
oTHocuTenbHo PykosoacTtea UCO 35:2006, a Tawke HEKOTOpble MOSICHEHWS], KacatoLmMecsa UCNofb3yeMol TepMu-
HoMorvm:

- HauMeHoBaHWe CTaHAapTa U3MEeHEHO OTHOCUTENBbHO HAUMEHOBAHUA YKkazaHHOIo MeXayHapoaHOro A0oKy-
MeHTa AN NpuBeAeHUA ero B COOTBETCTBUE C TpeboBaHUAMM HaLMOHAINBHOWN cTaHa4apTU3auum;

- MOSIOXXeHWA CTaHAapTa pacnpocTPaHATCA Ha obLuMe 1 cTaTUCTUYECKUE NPUHLMMLI ONpeaeneHns MeTpo-
JIOTMYECKUX XapaKTepUCTUK CTaHAAPTHLIX 06pasLoB;

- N3 CTPYKTYpHOro anemeHTa «BeegeHune» ucknoueH nocnegHuii absay, ssugy Toro, 4to B Poccuiickon
depepauum B cdhepe rocyaapCTBEHHOro perynuposaHus obecneyeHust eqUHCTBa U3MEPEHWIA UCMIONb3YIOTCA TOMbKO
cTaHAapTHble 0bpasLpbl yTBEPXAEHHbIX TUMOB, UMEIOLLME YCTaHOBIEHHbIE METPOSOrMieckne XxapakTepucTuki,
npeacrasnsemsie B nacnopte CO;

- pasaen «O6o3HavYeHnA 1 cokpalLeHnA» AononHeH cokpatueHnem « CO — craHaapTHbIN obpaseuy, «ACO —
aTTecToBaHHbI CTaHAAPTHLIN 06paseLy;

- B pasgene «HopmaTuBHbIE CCbTKU» MPpUBEeAEeHbI HOPMATUBHBIE AOKYMEHTbI, ASNCTBYIOLLME U UCTIOSb3ye-
Mble B Poccuiickoi defepaumm, B3aMeH HEKOTOPLIX HOPMATUBHbLIX AOKYMEHTOB, yKa3aHHbIX B PykoBoacTee
MCO 35:2006. MpunoxeHve [JA HacTosILLero cTaHaapTa BKovaeT B ce6s cBeAeHUA 0 COOTBETCTBMM CCbINOYHbIX

\'%
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HaLMoHanbHbIX U MEXrocyAapCTBEHHbIX CTaH4APTOB MeXAYyHapoAHbIM CTaHAapTaM, UCNOSb30BaHHLIM B Kave-
CTB€ CCbINTOYHbLIX B MPUMEHEHHOM MexayHapodHoM ctaHaapTe. Pykosoactea NCO 32, 33 n 34 (ISO Guide 32
«Calibration in analytical chemistry and use of certified reference materials», 1ISO Guide 33 «Uses of certified
reference materials», ISO Guide 34) MexayHapoaHoiA opraHM3aLmm No ctaHgapTU3aLumMmn UCKIoYeHbI U3 pasaena
«HopmaTuBHbIe CChINKM» U NEepeHeceHbl B CTPYKTYPHBIN aneMeHT «Bubnuorpadpusy»,

- B pasgen « TepMUHbI 1 orpegeneHusi» BKIIOYEHO NONoXeHWe 0 NPUMEHEHUW TEPMUHOB, onpeaeneHHbIX
Adencteyownmu B Poccuiickon ®egepaum HopMaTUBHBIMU JOKYMEHTaMKW; TePMUHBI «CTaHAapTHbLIA obpaseu,
«aTTecToBaHHbIA CTaHAaPTHLINA 0bpaseLy, «KpaTKoBpeMeHHasa CTabUNLHOCTLY, «A0NroBpeMEHHas! CTabUnbHOCTLY,
«CpoK cnyx6bl cTaHaapTHOro obpasua» npreegeHsl cornacHo Pykosoactey UCO 35:2006;

- B TeKCTe cTaHAapTa (pasgesnsl 5—10) npuBegeHbl NpUMeYaHust, 3akmniodeHHbIe B paMKy U3 TOHKUX JIMHUIA,
KacaroLecsi BOSMOXHOCTU UCTONb30BaHWs NPY onpeaeneHn MeTponorniecknx xapakrepuctuk CO anroput-
MOB, MpeAcTaBMNeHHbIX B HALMOHabHLIX HOpMATUBHBIX AokyMeHTax: PMIT 93 —2009 «locyaapcTeeHHast cuctema
obecneveHns eguHcTBa M3MepeHuid. OLeHMBAHME METPOSIOrMHECKUX XapakTEPUCTUK CTaHAAPTHbLIX 06pasLOoBy,
P 50.2.031—2003 «locygapcteeHHas cuctema obecneveHns equHCTBa uaMmepeHuin. CtaHaapTHble obpasLibl Co-
CTaBa 1 CBOWCTB BeLLEeCTB 1 MaTepuanos. MeToauka oLeHUBaHWUSA XxapakTepUcTUkn ctabunbHocTy, PMIM55—2002
«locyaapcTBeHHas cuctema obecnedeHns eaMHCTBa UamepeHuini. CtaHgapTHble 06pasLibl CocTaBa YUCThIX opra-
HuYeckux BelLlecTB. MeTogpl atTecTauuny», MU 3174 —2009 «locyaapcTeeHHasa cuctema obecnevyeHust eamHcTea
namepeHuin. CtaHgapTHble 0bpasLbl MaTepranos (BeLLECTB). YCTaHOBMEHWEe NPOCNeXMBAaEeMOCTH aTTeCTOBaHHbIX
3HaAYEHU»;

- HaumeHoBaHwe nNyHkTa 9.4.2.3 « TexHuyeckue TpeboBaHus» UcknioveHo. Hymepauus nyHKToOB « Tpebyemoe
4YUCNO pesynLTaToB U3MEPEHUn», « HMcno eguHNLL (SK3EeMMNIISIPOB) U NOBTOPHLIX U3MEpEeHU», «MeToabl nsmepe-
HUA», «MpeacTasneHne pesynsTaTtoB U3MEePEeHNn» USMEHEeHa Ha COCTOALLYIO U3 YeTblpeX LMdp B COOTBETCTBUU C
TpebosaHusimu FOCT P 1.5—2004 «CtaHgapTuraaumst B Poccuiickon ®egepaumn. CtaHaapTel HaumoHanbHble Poc-
cuitickon ®egepauun. MpaBnna NOCTPOEHUS, U3NOXEHUS, 0OpPMIEeHNUA U 0603HAHEHUNAY;

- CTPYKTYPHbIV anemeHT «bubnuorpadus» gononHeH Pykosoacteamu MCO 31 (ISO Guide 31 «Reference
materials — Contents of certificates and labels»), UCO 33, NUCO 34 MexayHapoaHo opraHusauuv no ctaHaap-
TU3aLUWU U HOPMAaTUBHLIMU JOKYMEHTaMu, gecTeyolmmMmy B Poccuiickon degepaunn, pernaMmeHTUpyowmumm
TpeboBaHNA K onpeaeneHnio MeTPONOrMYEeCKUX XapakTepucTuK cTaHaapTHbIX obpasuos (P 50.2.061—2008,
PMI 93—2009, P 50.2.031—2003, PMI' 55—2002, M1 3174—2009), a Takcke JOKYMEHTOM, perniaMmeHTUpyto-
Lwum TpeboBaHUa k oTYETY Mo paspaboTke ctaHaapTHoro o6pasua (MU 3112—2008 «MocyaapcTBeHHas cucteMa
obecneveHns eguHcTBa namepeHuid. CTaHgapTHble obpasusl MaTepuanos (BewecTs). CogepxxaHue n odpopmne-
HWe oTyeTa o paspaboTkey);

- N3 CTPYKTYpPHOro anemeHTa «Brubnuorpadusi» 1 13 TekcTa UCKNoHeHb! HEKOTOPbIE CCbITKM Ha Mybnvkaumv B
3apybexHbIX U3gaHnsIX, HoCsLLMe pekoMeHaaTerNbHbIN XapakTep, Ho HeAoCTyMNHbIe Arsl Nonb3oBaTene cTaHaap-
Ta 1 He NpUHATLIEe ANd npuMeHeHus B Poccuiickoin eaepauun;

- cnoBa, ¢pasbl, BKIHOYEHHbIE B TEKCT cTaHAapTa Ana y4eta ocobeHHoCTel pOCCUACKOM HaLMOHaNbHOW
CTaHAapTM3aUuK, BblaerneHb! LpUGTOM KKypCUBY;

- BBegeH pasgen 11 «CnuyeHue craHaapTHbIX 06pa3uoBy». BknioveHve atoro pasgena obycrnoBneHo nono-
KEeHVSIMW eACTBYIOLLIMX B KAUecTBe HaLUMoHanbHbIX pekoMmeHagauni MU 3257—2009 n PMIT 56—2002, oTHoCS-
LLIMXCSA K CIIMYEHNAM CTaHAapTHBLIX 06pasLoB, KOTopble MOryT BbITb NPOBEAEHbI B NpoLiecce Uiy nocre nposeae-
HWS1 paboT No onpeaeneHNio METPOIOrMYECKUX XapakTepUCTUK CTaHAaPTHLIX 0bpasLoB;

- CTPYKTYpa HacTosILLero cTaHaapTa HesHauMTeNbHO n3meHeHa no oTHoLeHuio K Pykosoactey MCO 35:2006.
ConocTaerieHVe CTPYKTYp HacTosILLEero ctaHgapTa U ykasaHHOro MexayHapogHoro AokyMeHTa npueedeHo B npu-
noxexuun Op.

Vi
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BBegeHune

MpounaeodcTBO M atTecTaums ctaHaapTHbIX 0bpasuos (CO)— 3To OCHOBHbIE BUAbLI AEATENbHOCTI MO YryY-
LUEHWNIO U NoAAepKaHUIo BCEMUPHOM cucTeMbl U3MepeHnin. B cooTseTcTeuM ¢ Pykosogcteamm NCO 32 (ISO
Guide 32 «Calibration in analytical chemistry and use of certified reference materials»), 33 (ISO Guide 33 «Uses
of certified reference materials») aTTectoBaHHble cTaHAapTHbIe 06pa3Lbl UCMONbL3YHTCA ANs rpadynpoBkn chedcms
usmMepeHu, ANA KOHTPOIS MOYHOCMU pesy/ibmamos UsMepeHul, AN aTTecTaunm Memoduk (MeTogos) usmepe-
HWIR, a Takke AN NPUIUCLIBAHNA 3HA4YEeHWIA ApYrMM MaTepuanam, KoTopkle, B CBOK ovepeab, MOryT ObITb NpUHs-
Thl B KAYECTBE aTTeCTOBaHHbIX CTaHAapTHbIX 06pasLos (aanee — ACQO). ACO vcnonbayroTes A1 yCTaHOoBNEHNS
MPOCEXNBAEMOCTU K ONOPHBIM 3HAYEHUSIM, OMUCLIBAEMbIM LLKaNammn NOPsIAKOBbLIX BEANHMH (Hanpumep, LLKasion
OKTaHOBOTO YMCNa), U K 3Ha4YEHUSIM YCIOBHbIX OMOPHLIX LKas. YucTele BewecTtsa B Buge CO ucnonbayroTes Ans
nogaepXXaHusi MexxgyHapofgHon TeMnepaTypHON LKarbl.

[nsa nsrotoBuTENEN aTTECTOBaHHbLIX CTaHAapTHbLIX 06pasLoB nogroToeneHsl Pykosoactea MCO [Pykosoa-
ctBa NCO 31, 32, 33, a Takke 34 (ISO Guide 34 «General requirements for the competence of reference material
producersy)], KoTopble MOMoratoT NPy NPOU3BOACTBE 1 aTTecTaLun cTaHaapTHLIX 06pasLoB, obecneunsas, TakuM
obpasom, kavecTso nponssegeHHbIx ACO. B Pykosogctee MCO 34 yctaHoBneHbl TpeboBaHWs, KOTOPbIM OOMMKHA
YOOBMNETBOPATL cucmeMa MeHedXMeHma kadecmea narotosutensa ACO, Toraa Kak B HacTosILLEM cTaHgapTe
AaHbl pazbsCHEHWs 0 TOM, Kak peanu3oBaTh 3TW TpeboBaHus. Ha goctaTtouHo obLuem ypoBHe HAaCcTOSALMIA CTaH-
[apT npegnaraeT Mogenuy onpeaeneHus oaHopoaHocTH, ctabunbHocT CO, onpeaeneHns 3Ha4YeHui aTtTectye-
Mol xapakrepuctuki ACO. PykosogcTteo MCO 31 onuckisaeT chopmart 1 cogepkaHne conpoBoanTeNlbHOro A0KY-
MeHTa aTTecTOBaHHOro cTaHgapTHoro obpasua.

HacTosawwi ctaHaapT B onpedesieHHoN cTeneHn npeactaenseT coboi nHtepnpeTtaumio PykoBoactea no
BbIPaXEHWIO HeonpeaeneHHoOCTN B UaMepeHn MexayHapoaHon opraHusaumm no ctanaaptusaumm «Guide to
Expression of Uncertainty in Measurement» (GUM) B oTHoweHuA ocobeHHocTen npoussoactea ACO. B Tex
criyyasix, rae BO3MOXHO, B HACTOsILEM cTaHAapTe AaHbl ccblikn Ha GUM, Tak kak B nocrnegHeM npeacTasneHo
noapobHoe onvcaHue oLeHKW HeonpeaeneHHOCTU pesynsTaTa usmepeHuil. Hactosawmii ctaHgapT Cny>k T gonorst-
HeHvem GUM B YacTui npedocTaBrneHns pekomeHaauni no BKIKYEHNO HeonpeaeneHHOCTeN, 06yCnoBneHHbIX
HEeoHOPOAHOCTLI0 U HECTABUILHOCTLIO aTTECTOBAHHOMO CTaHAapTHOro obpasua, B HeonpeaesieHHOCTb aTTecTo-
BaHHoro aHaveHms ACO v no oLeHUBaHMWIO BKNaaa 3TUX CoCTaBNsioLLmX B GlopKeT HeonpeaeneHHoCTU.

HacToswmuii ctaHaapT paspaboTaH B Lensix onTUMmU3aLv 3Tanos NponsBoAcTea cTaHAapTHLIX 00pasLOoB,
oJHaKo NpUMeHeHe MoroXXeHWi cTaHaapTa 6es TIwaTenbHOro aHanMsa MoOXeT CTaTb NPUYUMHON HeNnpaBWUIIbHOTo
yCTaHOBSfIeHUs1 aTTeCcToBaHHbIX 3HaUeHUn ACO 1 nx HeonpeaeneHHoCcTen. MNonb3oBaTenb HACTOALWEro cTaHaapTa
[OMXKEH YYNUTbIBATb, YUTO 3TOT JIOKYMEHT HE MOXET 3aMEHUTb KPUTUYECKOe MblLLNeHe U NpodeccuoHarnsHoe Ma-
cTepcTBo. KauectBo ACO 3aBUCUT, B paBHOU CTENEHW, Kak OT BbINONHEHUA NPeACTaBMeHHbIX pekoMeHaauUni, Tak
1 OT UCNOMbL30BaHWUs NOAXOASALLMX NpoLiefyp U METOAOB U3MEPEHWUIA.

[ns BbINonHeHUs KOHKPeTHbIX 3agad no attectaummn CO TpebytoTca UccrneaoBaHWe maTepuana ctaHgapTHO-
ro obpasua, nsyvyeHue MeTo0B U3MEPEHUIA, UCNONb3YEMbIX NPYU onpeaeneHn ogHOPOAHOCTU, CTabunbHOCTH,
aTTecToBaHHoro 3HauyeHust CO, a Taloke 3HaHMe CTaTUCTUYECKNX NPUEMOB, HeOBX0AMMBIX AN NpaBubHON 0bpa-
60TKM U MHTEepNpeTaunmn aKkcnepuMeHTanbHbIX AaHHbIX. CoeauHeHUe 3TUX HEOBXOAUMbIX COCTaBAAOLMX NPU-
AaeT npoueccy npoussoAcTea M attectaummn CO aocTaTouHyo CNoXHOCTE. Hanbonblwne 3atpyaHeHUsa MoxeT
BbI3BaTb CO4ETaHWe 3HaHWUIN, HeobXxoAUMbIX A YCNELHOrO BbINOSIHEHUS NOCTaBMEHHbIX 3a4au.

3HauuTensbHas YacTb NOSIOKEHUI HACTOSILLEro cTaHAapTa MoXeT 6bITb NpUMeHeHa Npu npoussoacTee CO.
Takue TpeboBaHUs1, Kak MPOCIIEXUBAEMOCTb aTTECTOBaHHOMO 3Ha4YEHUs1, HeOBXOANMMOCTb NOSIHOM OLIEHKWN Heonpe-
AeneHHOCTU u3MepeHnit, oTHocATCA K 6onbLuMHETBY CO, 4TO NO3BOMAET UCNOML30BATL UX B Ka4YeCTBe Mep ANA
KanubpoBku, epadyuposKu U1 cpefcTB AN KOHTPONA NokasaTeneil TOHHOCTU MemoduK N3MepeHuin, unu ana
MpUNUCbIBaHUA 3Ha4YeHUa Apyromy mMartepuany.

Vil
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HAUWOHANbHBIN CTAHOAPT POCCUUACKOW ®PEAEPALUMN

FocypapcTBeHHasA cuctema obecneveHUsa eQUHCTBA U3MepPeHUit
CTAHOAPTHbIE OBPA3LIbI MATEPUATOB (BELLLECTB)

O6wme cTaTUCTUYECKUEe NPUHLUNLI onpeaeneHus
MEeTPONOorM4eckuxX XapakTepucTuk

State system for ensuring the uniformity of measurements.
Standard reference materials (substances).
General statistical principles of determination of metrological characteristics

DaTta BBegeHna — 2012 — 07 — 01

1 O6nacTb npumMeHeHUs

HacToswumii ctaHaapT ycTaHaBNMBaeT 0bLLME U CTAaTUCTUYECKME NPUHLIMIMLI paspaboTku U orpedesnieHus Mem-
pOI02UYECKUX Xapakmepucmuk cTanaapTHbIX 0bpasLoB (CO). [MonoxeHust Hacmosieao cmaHAapma crocob-
cmeyrom MOHUMaHU0 U passumuro Memoodoes oueHUsaHUs ammecmosaHHbix 3HadyeHult CO, ux HeorpederneHHo-
cmel, ycmaHoe/1eHur Memporioaudeckol rnpocrnexusaemocmu CO.

CraHgapTHble 06pasLibl, METPOSIOrMYECKUE XapaKTepUCTUKN KOTOPLIX ornpeeneHbl B COOTBETCTBUM C HACTO-
ALLMM CTaH4APTOM, conpoBoxaaeMble nacrnoptom CO, SIBNSAOTCA aTTECTOBAHHLIMU CTaHAAPTHLIMU 06pa3sL.aMu
(ACO). HacTosiuuii cTaHaapT onvckiBaeT NPUHLMMLI onpeaeneHnst MeTposiorniyeckux xapakrepuctuk ACO, obec-
nevnBatoLL X CPaBHUMOCTL, TOHHOCTb PE3YILTAaTOB U3MEPEHUA, MEMPOJIO2UYECKYIO MPOCIIEXUSAeMOCMb Pe3yrb-
TaTOB N3MEPEHN K HALMOHANbHBIM UK MeXAyHapoAHbLIM 3TanoHam Unu yCTaHoBNEHHbIM ONOPHLIM 3HAYEHUAM.

MpumeyvyaHus

1 [nsi nonyyeHusi CPaBHUMbIX PE3ynbTaTOB U3MEPEHUN 8 pasHbiX nabopamopusix, 8 pasHbili nepuod BpeMeHn
Heob6xogumo obecneunTb NPOCNEXMBAEMOCTb M3MEPEHUI K coomeemcemsyrowell eduHuye MexdyHapodHol cucme-
mbi eduruy, (CUH) unu ycTaHOBINEHHOMY OMNOPHOMY 3HAYEHUIO B COOTBETCTBUM C [1]. ATTecTOBaHHbIE CTaHgapTHbIE 06pas-
Ubl UrPaloT KIIOYEBYIO POMb MPU BHEAPEHWM KOHLUENUUU NMPOCMEXUBAEMOCTU pe3ynbTaToB MaMepeHui B cdepbl aes-
TENbHOCTM, CBsI3aHHbIE C M3yYeHMEM COCTaBa M CBOWCTB BELWECTB U MatepuanoB. B nabopatopusix ACO ucnonesyiot B
Ka4yecTBe NerkogocTYMNHbIX 3TanOHOB ANA YCTAHOBIEHUS NPOCMNEXUBAEMOCTU K HaUUOHAMbHLIM UMU MeXAYHApOAHbIM
aTanoHam. NpocnexmeaeMocTb aTTecToBaHHbIX 3HaveHnn ACO k eguHmuam CU wnm Kk gpyiuM cormacoBaHHbIM MeXay-
HapoAHbIM eAuHMLAaM yCTaHaBNUBAIOT fipu rposedeHuu pabom ro onpederieHUrd Memporo2U4ecKUX xapakmepuc-
muk ACO.

2 Useomosumenu ACO, ocywecmensiouwue onpedeneHue mempornoaudeckux xapakmepucmuk ACO, OOmkHbI
coomeemcemeogambs mpebo8aHUsIM, U3IMOXEHHLIM 8 MexOyHapoOHoM cmaHlapme [2] u pekomeHOauyusix [3].

HacToswwii ctaHaapT onucbiBaeT o6LLMe NPUHLMMLI CrIocoGOoB onpeAenieHWsl aTTecToBaHHbIX 3HaveHuin CO,
npocnexnBaembIX K NPUHATHIM ONOPHBLIM 3HAYEHUAM, OXBATbIBas MaTepuaribl (MaTpuLbl) pasnnyHbIX BUAOB (0T
ra3oBbIX cMecei 4o BUONOrMYECKUX MaTepuanos) 1 pasnuyHbIX CBOMCTB (OT XMMUYECKOro cocTasa Ao (pusudec-
KX 1 UIMMYHOMOTYecKUX CBOIMCTB). Hapsay ¢ npuMeHeHneM o6LLUX NOAXOA0B, ONUCAaHHBIX B HACTOSALLLEM CTaH-
Japte, npu BelGope npoueayp U3roTOBNEHUA U orpedesieHust Memporio2udeckux xapakmepucmuk CO B KaXaom
KOHKpETHOM cryyae cnegyeT yuuTbIBaTh 0cOBEHHOCTM MaTepuana.

OnvcaHHble B HACTOALLEM cTaHaapTe CTaTUCTMYECKUE MeTo/IbI NpearnornaraloT HopMansHoe pacnpeaene-
HUWe pe3ynLTaToB 3MepeHuit. B cnydae ecnu pacnpegeneHve pesynsTaTtos U3MepeHUin oTIMYaeTcs oT HopMarb-
HOro, NpeAnoYTEHWE AOMKHO GbiTb 0TAAHO APYIM CTAaTUCTMYECKUM MeToAaM Ux 06paboTku ¢ Lenbio NoNyunTb
[AOCTOBEPHYIO OLIEHKY aTTeCTOBaHHbIX 3HaueHUi CO 1 cBA3aHHbIX C HUIMU HeonpeaeneHHOCTel.

Uspanne odhnumnansbHoe
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2 HopmaTtunBHble CCbINKK

B HacTosiLLlem cTaHaapTe UCMoNb30BaHbl HOPMAaTUBHLIE CCbUTKU HA cneayowmne cTaHaapThl:

MOCT P 8.691—2010 lNocynapcTeeHHas cuctema obecneveHns eguHCTBa uamepeHunin. CtaHgapTHele 06-
pasupbl MaTepuarnos (BelecTs). CoaepxxaHue NacnopToB U STUKETOK

MOCT P 50779.10—2000 Cratuctuueckue metogbl. BeposiTHOCTL M OCHOBLI CTaTUCTUKU. TepMUHBI U onpe-
AeneHust

MOCT P UCO 5725-1—2002 TouHOCTb (MpaBUIbHOCTL U NPELU3UOHHOCTb) METOAOB U pe3ynbTaToB usmepe-
HUA. YacTb 1. OCHOBHbIE NONOXEHUA U onpeaeneHus

FOCT P UCO 5725-2—2002 TouHOCTb (MpaBUbHOCTL U MPELM3NOHHOCTL) METOAOB U Pe3ynLTaToB U3Mepe-
HUIA. YacTb 2. OcHoBHOW MeToa onpeaeneHunsl TOBTOPSIieMOCTM U BOCTIPOU3BOANMOCTU CTaHAApPTHOrO MeToda nUa-
MepeHuit

FMOCT P UCO 5725-3—2002 TouHOCTL (MpaBUIIbHOCTL U NPELU3UOHHOCTb) METOAOB W pe3ynbTaToB Uamepe-
HWIA. HacTb 3. MpomexxyTouHbIe NoKazaTenu NPeLn3MoHHOCTA CTaHAAPTHOrO MeToAa U3MepeHUi

FMOCT P UCO 5725-4—2002 TouHOCTb (MpaBUIIbHOCTL U NPELU3UOHHOCTb) METOAOB U pe3ynbTaToB U3mepe-
HWIA. YacTb 4. OCHOBHbIE MeTOALI orpeaeneHns NPaBUbHOCTU CTaHAAPTHOMO MeToaa U3MepeHui

IOCT 8.315— 97 lNocydapcmeerHasi cucmema obecrieveHusi eduHcmea usmepeHuli. CmarHdapmHsbie 0b-
pasusl cocmasa u ceoticme seuwjecms u Mmamepuasnos. OCHOBHbIE MONOXEHUS

FOCT 8.5631— 2002 lNocydapcmeeHHasi cucmema obecriedeHusi eduHecmea usmepeHul. CmaHdapmHbie
obpasybl cocmasa MOHONUMHBIX U QUCTepCHbIX Mamepuaiios. Criocobbi oyeHusaHus 00HopodHocmu

MpumedaHune— Npu Nnonb3o0BaHMM HACTOSILLMM CTAHOAPTOM LIENecoobpasHo NpoBepuTb AENCTBUE CCbIOU-
HbIX CTaHOAPTOB MO €XEerogHo U3gaBaeMoMy MHGOPMALMOHHOMY yKa3aTento, COCTABNEHHOMY Ha 1 siHBapsl TEKyLLEero
roga, ¥ N0 COOTBETCTBYIOLMM EXEMECSIYHO U3AaBaeMblM MHGOPMALMOHHLIM yKa3aTensim, ony6nmkoBaHHbIM B TEKYLLEM
rogy. Ecrniv ccbinoYHbIli cTaHOapT 3ameHeH (M3MEHEH), TO MpW MNONIb30BaHUM HACTOAWMM CTaHAAPTOM crieyeT pyKoBOA-
CTBOBaTBCA 3aMEeHSIOWMM (M3MEHEHHBIM) CTAHAAPTOM. ECnn CCbinoYHbI CTaHgapT OTMEHeH 0e3 3ameHbl, TO MOroXe-
HWe, B KOTOPOM AaHa CChiflka Ha HEero, NPUMEHSIETCS B YacTu, He 3aTparvBaioLLen 3Ty CChISKY.

3 TepMuHbI 1 onpegeneHns

B HacTosiLeM cTaHaapTe nNpuMeHeHbl TepMUHbI, onpedeneHHsle B FTOCT P 50779.10, FOCT P UCO 5725-1,
FOCT P UCO 5725-4, pekomeHaauusix [4], a Taloke cregytoLme TepMUHbI C COOTBETCTBYOLLMMU OnpeaesieHUAMN:

3.1 ctaHAapTHbIN o6pasel: Obpasel MaTepuana (BeLLecTBa), AOCTAaTOMHO OAHOPOAHBIV 1 CTABUNBbHBIV
MO OTHOLLEHUIO K OAHOMY WS HECKOSTbKUM onpeaeneHHbIM CBOWCTBAM, KOTopble Bblnn ycTaHOBMEHbI, YTOGLI OH
6bIn1 NpUrogHLIM 4N NpeanonaraeMoro NCronb30BaHUSA B 3MEPUTENBHOM npoLiecce.

lTpumevarnus

1 CtaHaapTHbI 06pasel — 3TO podoBOe MOHSATHE.

2 CeolicTBa MOryT GbITb KONMHYECTBEHHLIMU UMW Ka4E€CTBEHHBIMW (HanpyMep, MAEHTUYHOCTb BELLECTB i o6pas-
LoB).

3 CmaHdapmHeie obpasysl ucrnone3yom 0ns epadyuposku cpedcme usmepeHul, Npn paspaboTke mMeToauk
U3MepeHui, Ans YCTaHOBINEHWs 3Ha4YeHUV CBOWCTB APYrMX mMaTepuvanos.

3.2 aTTecTOBaHHbIN CTaHOAPTHbIN o6pa3sew;: CTaHaapTHLIN obpaseLl, 04HO N HECKOSbKO CBOMCTB KO-
TOPOro yCTaHoBMEHbl MeTposioriecky o06ocHoBaHHbLIMU NpoLiegypamMu, conposoxaaemMblin nacriopmom CO, B Ko-
TOPOM MpuBeAeHbI 3HaYEHNSA STUX CBOWCTB C yKazaHWeM X HeornpeaeneHHOCTY U YTBEPXKAEHWe 0 MeTporormiec-
KOV MPOCNEeXNBAaEMOCTU.

lMpumedvarnus

1 MNoHsATHE «3HaYeHue» MOoXem eKmodame 8 cebsi U KauyeCTBEHHblE XapaKTepuCTUKM.

2 Tpeboearusi kK MeTponormyecky o060cHOBaHHLIM NpoLiedypamM, UCMonb3yembiM NPy NPOM3BOACTBE M onpegene-
HUM meTponornyeckux xapakrepmctuk CO, npuBegeHbl B MexgyHapogHoM ctaHgapte [2], pekomerdayusx [3] v B
HacTosieM cTaHaaprTe.

3 HayuoHaneHeili cmaHdapm FTOCT P 8.691 ycraHaBnveaeT cogepxkaHne nacnopta ACO.

4 lNpoussodcmeo ACO nposodsam opeaHusayuu, coomeememesyrouiue mpebosaHusm Mex0OyHapoOHO20 cmaH-
Bapma [2] w/unu pekomeHdayusm [3].
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3.3 KpaTkoBpeMeHHasi cTabunbHOCTL: CTabUILHOCTL 3HAYEHUS aTTECTYEMOi XapaKTepUCTUKM cTaHAap-
THoro o6pasLia Bo Bpemst ero TpaHCrnopTUpOBaHsl B yCTAHOBIIEHHbBIX YCIOBUSIX NEPEBO3KU.

3.4 ponroBpeMeHHas cTabunbHocTb: CTabUNLHOCTL 3HAYEHUSI ATTECTYEMOi XapaKTepUCTUKU cTaHaapT-
Horo o6pasLa B yCTaHOBIEHHbIX YCIOBUSIX XpaHEHNS.

3.5 cpok cnyx6bl cTaHgapTHOro o6pasua; cpok cnyx6bl CO: UHTepBan BpeMeHw, B TeHEHWe KOTOpOro
3K3eMMIsp cTaHgapTHOro o6pasLia MOXET BbITb MCMOML30BaH.

MpumevyaHuns

1 Cpok cnyx6sl CO — 370 UHTepBarn BpeMeHW, NCUUCNAEMbIN C MOMEHTA BCKPbLITUSI 3K3EMNNApa CTaHAapTHOIO
obpasua, B Te4eHne kotoporo CO MOXeT ObiTb MCMOMNBb30BAH NO HA3HAYEHWUIO.

2 MpumeyaHve 1 BBeAEHO U3-32 HEOOXOAMMOCTM MOSICHEHUA TepMUHA «Cpok crnyx6el CO» BcneacTBue ero
OTCYTCTBUSI B APYIMX HaUMOHanbHbIX cTaHaapTax Poccuiickon deaepaunm, OcBelalowmx BONPOCH pa3paboTku, onpe-
OeneHnst MeTPOororMYeckMx XapakTepucTvk cTaHaapTHbIX 0BpasuoB.

4 O603Ha4YeHUs1 U COKpaLleHus

B Hacmosiuem cmarOapme rpumeHeHb! criedyroujue CoKpaleHus U 0603Ha4eHuUs:
CO — cma+BGapmHbIl obpasey;

ACQO — ammecmoeaHHbIli cmaHdapmHbili obpaseu;

A;— oLieHKa cMmeLLeHWs (OUcrepcUoHHbIt aranus");

A — uuncno rpynn (BucrepcUoHHsIl aHamnu3s);

B; — oueHka cmeLeHus (QucrepCUOHHBIU aHaus);

b — yuncno noarpynn (QucrnepCUoHHbIU aHanu3s);

€ — OL|eHKa NOrpeLLHOCTH (OucrepcUoHHBIl aHanu3?);

€;— OLieHKa NOrpeLLHOCTY N3MepeHus;

k— koadbcpmumeHT oxeara;

MS — cpeaHuii ksagpaT (QUCMEPCUOHHbLI aHanus);

SS — cymma KBagpaToB (OUCepCUOHHBIU aHau3s);

F— F-kpuTepui;

Nn— 4nCno pesynsTaTtoB N3MepPeHui;

p —uucno nabopaTopmii B Mexr1abopaTopHOM SKCNEPUMEHTE;

ny— (achbekTUBHOE) YNCNO 3N1EeMEHTOB (Noa)rpynn (QucrepCUOHHbIU aHanus);

S — CTaHAgapTHOE OTKIOHEHWe;

Spp, — CTAHAAPTHOE OTKIIOHEHWe, 06YCoBNEeHHOE HeOAHOPOAHOCTBIO MeXaY SK3eMMNIIsipaMu;

2
Sor —

CTaHdapTHOe OTKNOHEHWe pesynsTaToB U3MepeHUA, NoMyYeHHbIX B YCITOBUSIX MPOMEXYTOUHON npe-
LIM3MOHHOCTY;

Sys— CTaHOAPTHOE OTKIICHeHVie, 06yCroBNEHHOE A0ITOBPEMEHHOW HeCTabUNLHOCTLIO;

s, — CTaHJapTHOE OTKNOHEeH!e NOoBTOPSEMOCTY;

Sstap — CTAHAAPTHOE OTKNOHEHUE, 0BYCMNOBIEHHOE HEeCTabUNBLHOCTLIO;

Ssts — CTaHAapTHOe OTKNOHEHWe, 0By CrIOBNEHHOe KpaTKOBPEMEHHOM HeCTabUNbHOCTLIO;

S,p — CTaHAapTHoe OTKIIoHeHWe, 06yCroBNEHHOe HEOAHOPOAHOCTLIO BHYTPY 3K3eMMNspa;

Upp — CTAHO@PTHas HeornpeaeieHHOCTb, 06YCNoBNeHHas HeOAHOPOAHOCTLIO MEXY 3K3eMIIspamm;

Ugnar — CTAHAAPTHAA HeonpeaeneHHoCTb, obycrnoBfieHHas CrnocoboM orpedenieHnss aTTecToBaHHOro
3HayeHus;

Ucry — CTaHOApTHasA HeonpeaeneHHoCTb aTTeCcTOBaHHOMO 3HaUYEHUS;

Uj;s — CTaHdapTHas HeonpeaeneHHoCTb, 66ycroBneHHas A4oNroBPeMEHHON HeCTabUNbHOCTLIO;

Uy — CTaHAapTHas HeornpegeneHHoCTb, 06YCNoBNeHHas KpaTKOBPEMEHHOR HeCTabUNbHOCTbIO;

Ucry — paclumpeHHasi HeonpeaeneHHoCTb aTTecTOBaHHOIO 3HaYeHs;

Xohar — 3HAYEHVIE aTTECTYEMOWN XapaKTepUCTHIKK;

Xcry — aTTectoBaHHoe 3HaveHne ACO;

) B Pyxosodcmee MCO 35:2006 ducnepcuoribill ananus obosHayer ANOVA.

2 B mekcme Hacmosiwe20 cmMaHdapma MepMuH «[102peUHOCMbY UCOML3YemCs 8 CMpo20 CMamuUCTILYeCKOM
3HaYeHUU, M. 6. KaK Pa3HOCMe MEXOy USMEPeHHbIM 3HaYeHUEeM 6eflUYUHbI U €20 OelicmeumersHLIM Uil MPUHSMbIM
OrOPHBIM 3HAYOHUEM.
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Xrmeas — W3MEPEHHOE 3HayYeHWe aTTecTyeMoll XapaKkTepucTUKK;

Upneas — HEOMPEAENEeHHOCTb pesynsTaTa N3MepeHuii;

X;j — PesyrsTar OTAerNbHOMo USMEPEHUst B 3KCTIEPUMEHTE (ANCMIEPCUOHHBIN aHanus);

8 Xy, — MOTPeLLIHOCTb, 0ByCMOBMNEHHas HEOAHOPOAHOCTLIO MEXAY 3K3eMNspamu;

& Xys— NOTPELLHOCTL, 06YCNOBREHHAS AONTOBPEMEHHOR HeCTaBUNBHOCTLHO;

8 X5 — NOTPELLHOCTL, 06YCNOBNEHHas KpaTKOBPEMEHHON HECTabUITbHOCTLIO;

L — cpefaHee 3HayeHWe COBOKYMHOCTY (MaTemaTtieckoe oxugaHue);

MS 2 mong — Bricnepcns, 0bycnosneHHas pesynstaTami U3MepeHUi BENnUmHbI B pasiiniHbIX aKk3emmnispax
obpasua;

MS, i — BUCTIEPCHS, OBYCIOBNEHHAS pesyrisTaTamMy U3MepeHUiA BENMUMHbI B OAHOM 3K3eMMsipe obpasLia;

svzvithm — KBagpaT CTaHOAPTHOrO OTKIOHEHUSI Pe3ynLTaToBR M3MepeHUid BENUYMHBI B OQHOM 3K3eMnnsipe
obpasLa;

by — K0ahULIMEHT perpeccum;

by — koadbULMEHT perpeccuu;

s(by) — cTaHgapTHOE OTKIOHeHWe koaddmupmeHTa by;

MS,.;— cpenHee sHaveHve KsafpaTa BCrIeCTBUE Perpeccuy;

X — Bpemsi;

u(Yy) — HeonpeaeneHHOCTb NepBOHaYansHOro 3HaYeHIs aTTecTyeMol XapakTepucTUKK;

Y,— 3HauyeHne aTTecTyeMol XapakTepucTki B Ha4asbHbli MOMEHT BPeMeHU;

Y — 3HayeHve aTTecTyeMol XapakTepuUCTUKN B TEKYLLIMIA MOMEHT BPEMEHW;

b'— CKOPOCTL N3MEHEHWS 3HAYEHW aTTECTYEMOI XapaKTEPUCTUKK;

Viswithin — YACNO cTeneHel csoboael gucnepcunt MS,

V(y) — koBapunaLuoHHas MaTpuLa;

u(X) — HeonpeaeneHHOCTb N3MEPEHUS BDEMEHW;

x> — KpuUTepuii annpokcuMaLmm;

g — Jvcno ncenegyemsix npob;

w — BeCcoBOW KoadbULINEHT;

P — noeepuTtensHas BEpOATHOCTb.

MpumeyaHue — B HEKOTOPbIX pasaenax NCrnonb3yrTca AONONMHUTErNbHbIe 0603HaYeHUs BENNYUH, nnncTpun-
pylowme TunuyHbIe Noaxoabl ANA peweHna CTaTUCTUYeCKnX 3agad.

5 MNnaHmpoBaHKe onpeaeneHUsi METPONOrMYECKUX XapaKTepUCTUK
cTaHaapTHoro o6pasua

5.1 O6Lwwue nonoxeHus

Mepen Hayanom nposeAeHUs paboT, cBs3aHHbLIX C MPOU3BOACTBOM U OripedesieHuUeM Memposio2uyecKux
xapakmepucmuk CO, HeobxoaMMo cocTaBUTb NNaH akcriepumeHTa. OcHOBHas YacTb NITAHUPOBAHUS IKCTIepu-
MeHmailbHbIx paboT 3aknoyaeTcs B ycTaHoBNeHUM Tpebyemoro konvyecTsa ucxogHoro matepuana CO, a Takke
B BbIGope crnocobos, MemoduK (MeToA0B) UsMepEeHUA, UCNOMb3yeMbIX Npu onpedeneHnn ogqHOPoOAHOCTH, CTa-
6UNbHOCTK, 3HAYEHUIA aTTecTyeMoil xapakrepucTuku matepuana CO. Beibop uncna otbupaembix npo6 ocobeHHo
BaXXeH Mpu MnaHMpoBaHum paboT. Yucno npob 1 KonMvecTBo UCXOAHOTO MaTepuara 3aBUCAT OT PaaiuyHbIX hakTo-
poB. B pazgenax 06 uccnegoeaHvum ogHOpoaHOCTU (pasaen 7), ctabunsHocTv (pasaen 8), ycTaHoBNeHUW 3Have-
HWIA CBOWCTB U HeonpeaeneHHOCTU pe3ynsTaToB uaMepeHuii (pasgenst 9 u 10) gaHbl pekomeHaaummu nNo NNaHnpo-
BaHUIO 1 NpoBeAeHuWio paboT no orpedeneHuro Memporozaudeckux xapakmepucmuk CO.

MpwumeuyaHune— Uccnegosanne BO3MOXHOCTU BbINONTHEHUSI TEX UMM MHBIX 3aMNAaHUPOBAHHBLIX PaBboT MOXeT
ObITb BKIMIOYEHO B COCTAaB I1aHa SKCNepUMEHTA.

5.2 NMopgroroBKa NnporpaMm
MoaroToBka nporpaMmm paspabomku u oripederieHusi Memporio2udeckux xapakmepucmuk CO HaunHaeTca ¢
onpegeneHus Toro, kakoh ACO gomkeH 6bITb NPOU3BeaeH.

IMpumep — «llpedycmompeHo npou3zeodcmeo anmecmo8aHHOo20 cmaHOapmHozo0 ob6pa3ya cocmaea
noysbl, o c1edyruuMu HOPMUPOBaHHLIMU MEMPOJI02UYeCKUMU XapaKkmepucmukamu: donyckaemMbiM duana3so-
HOM ammecmo8aHHbLIX 3Ha4YeHuli Macco@oll KOHUEHMPayuu 31eMeHmoe om ... 90 ... 2/cM® u donyckaeMbIM OMHO-
cumenbHbIM 3HaYeHUEeM HeornpedesIeHHOCMU ammecmo8aHHbIX 3Ha4YeHUl MeHee UMu paeHbIM Z %. Pazpabamei-
eaembill CO npedHa3HavyeH O MempoJsio2u4ecko2o obecrievyeHuss Memoduk (Memodoe) uameperuii Maccoeoli
KOHUEeHmpauuu 3/1eMEeHIMOoe @ 1104ae ... Memoagom....».
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lMMpumeyvaHus

1 MNpoepamma paspabomku CO moxem bbimb npedcmasrieHa 8 8ude mexHu4Yeckozo 3adaHus Ha paspabomky
CO ¢ yuemom nonoxenruti FOCT 8.315, npoepamma onpeleneHuss Memponoau4eckux xapakmepucmuk CO moxem
6bimb oghbopmrIeHa C y4emoM ONIOXKeHUU, U3NIOXeHHbIX 8 HacmoswemM cmaHOapme u pexomeHOayusix [5].

2 BeaeleHue npumeyvaHusi 1 0bycnosneHo pekomeHOauusmMu HopMamusHseix OokymeHmos [OCT 8.315 u [5],
delicmeyiouux 8 Poccutickoll ®elepayuu, 6 sacmu mpebosaHulli K OChOPMITIEHUI0 MEXHUYECKO20 3adaHusi Ha paspa-
6omky CO u npoepammel onpedeneHus memponoaudeckux xapakmepucmux CO.

dopmynupoBka 3agayum paboT JosmkHa oXBaTbIBaTh LS MPorpamMm paspabomku U ornpedeneHusi Memporsio-
euveckux xapakmepucmux CO. MNpu nogroToBke NporpaMmmbl pa3paboTku HeobXoaAMMO yKkasaTb, Kako UMEHHO
CO u kakoll koHKpemHol Mampuubl NpeanonaraeTcs paspabaTtbiBaTtb.

B paspabaTttiBaeMoit nporpamme orpederneHust Mempornoaudeckux xapakmepucmuk CO nogrotoeka k npo-
BeAeHuo paboT goskHa bbITb NoApo6HO U3noxeHa. HopmMuposaHue HeonpeaeNeHHOCTU aTTECTOBAHHOO 3HaYe-
Husa CO gosmkHO cBMAETENLCTBOBATL O TOM, YTo CO GyaeT COOTBETCTBOBaTL CBOEMY HazHAUYeHMIo.

HeonpeaeneHHOCTb 3HaYeHU BENUYUH, BOCNIPOU3BOAWUMBIX 3TanoHamu uu opyeumu ACO, ncrnonb3ayembl-
MW B 3KCNEepUMeHTanbHeIX paboTax, Ao/MKHa 6bITb 3HAUUTENBHO MeHbLUE, YeM HeonpeaeneHHOCTL aTTecToBaH-
HbIX 3HaYeHul cozgasaemoro CO.

MpaBunbHbIN BEIGOP OMOPHLIX 3HAYEHUI, K KOTOPLIM ByAeT ycTaHoBMeHa NpocnexXuBaemMas CBs3b aTTecTo-
BaHHbIX 3Ha4eHWUin ACO, cunTaloT ocHoBOMNOMaraLLMM Npu paspaboTke NporpamMmmbl oripederieHust Memposoau-
yeckux xapakmepucmuk CO. Bbibop B 60nbLUIOK CTENeHW 3aBUCUT OT AOCTYMHOCTU OMOPHBIX 3HAYEHWIA U BO3MOX-
HOCTU nabopaTopuii BbIMOMHATL HeoBXoaAuMBIe n3MepeHus. B ceasu ¢ Tem, uto ACO ucnonb3ayloTcs npevmyLue-
CTBEHHO ANst ob6ecneyeHunsi NpocnexveaeMocTi NOCNeayLLMX U3MEPEHUIA, BHIGOP OMOpHbLIX 3Ha4eHUi, obecrie-
yuearouwjux 8 OarnbHelleM pPocnexusaemMocmes ammecmoegaHHbIX 3HaYyeHull ACO, siBnsieTcs peluatoLLmnm Kak B
METPOSIONMUYECcKOM, Tak U B KOMMEPHECKOM OTHOLLEHWUN.

Cnepyert ycTaHoBUTb 06nacTb, B KOTOpoi NnaHnpyetca NpuMeHaTs ACO. B GonbLUMHCTBE cnydaes Lesu u
3apayu paspabotku CO onpegenstoT o6nactb npumeHeHna CO, Ho MHoraa HeoGX0AUMbI AONOSNHUTENbHbIE YTOu-
HeHus. ObnacTe npumeHenns CO, ykassisaemas 8 nacriopme CO, He UcknoyaeT apyrue cepbl ero npuMeHe-
Hus. ObnacTb npumMeHeHUsi CO MOXeET ObITb pernaMmeHTUpoBaHa 3akoHodaTesIbHbIMU, HOPMAaTUBHO-NPaBOBLIMU
aKkTaMu, HauyuUoHanbHbIMU, ompacrneabimu cmaHdapmamu, cmaHoapmamu rnpednpusimutl.

lMpumevaHus

1 BosmoxHocme npumeHeHuss CO o HasHayeHuro, He ykasaHHoMy 8 nacriopme CO, OomkHa 6bimb noOmeepx-
OeHa O0MoONHUMEnbHbIM 9KCIePUMEHMOM.

2 BgedeHue npumeyaHusi 1 0bycrioeneHo HeO0bX00UMOCMbIO MOSICHEHUS 803MOXHOcmU npumeHeruss CO o
HasHa4yeHul, He ykaszaHHoMmy & nacriopme CO.

5.3 Bonpochl TpaHcnopTUpoBaHus

Mepen Havanom skcnepuMeHTanbHbIX paboT Heob6XoaAMMO YCTaHOBUTL BO3MOXHOCTbL NEPEBO3KM NiaHnpye-
MbIX K narotosnerHuo ACO cornacHo geicteytowum npasunam. MHorne ACO npeactasnatoT onacHoCcTb Ans
300pPOBbS YENOBEKa NP HENOCPEACTBEHHOM BO3AeiCcTBUM MaTepuana. MpasubHbIi BLIGOP 1 NpUMeHeHWe Haa-
nexallei ynakoBK/ U COOTBETCTBYHOLLLE MAPKUPOBKMN — OHW 13 rMaBHbIX TPeBoBaHWi Npu TpaHCMopTUPOBaAHUM
noTeHLMansHo onacHow npogykunn. Heobxodumo cobmnodeHue ycrnoaull U npasun mpaHcropmupo8aHusi ornac-
HbIX Mamepuaros, Komopbie ycmaHoeeHbl coomeememeyrouwumu dokymeHmamu. Mepen peannsaumen npo-
rpamm paspabomku u oripedeneHusi Memposnoaudeckux xapakmepucmux CO OorxkeH 6bITh NpoBeaeH BCECTOPOH-
HUIA aHanu3 TpeboBaHuii K TpaHCNOPTUPOBAHWIO W yrakoBke MaTepuana cosaasaemoro ACO.

5.4 OT60p UCcxogHOro MaTepuana

MepeoovepeaHas 3afava paspabomku v atTectaummn CO 3aknovaeTcs B YCTaHOBNEHUM He0BX0AMMOro
KormuYecTBa UCXOAHOroO(bix) MaTepuana(os), us komopozo(bix) 6ydem uzeomoseneH (A)CO ¢ TpebyeMbIMM CBOI-
ctBamu. CnegyeT yunTbIBaTb, YTO AN MATPUYHBIX MaTepuanoB MOryT CYLLLECTBOBATL OrpaHUYeHUs], CBSI3aHHbIe
CO CBOWCTBaMM 3TUX MaTepnanos. HekoTopble KoMBMHaLMW «MaTepUan—cBOWCTBO» OUYeHb peaKkue Ui MoryT
6bITb PEAKMMM B COMETAHMM C APYTMMU CBOACTBAMMU, UTO TpeByeT Noucka KoMNPOMUCCHBIX peLleHuii. B HekoTo-
PbIX CNyYasix MOXeT 6bITb UCMNONb30BaH METOA CMeLLBaHUS U/Unn AobaBok.

KonuyecTtso Heobxoavmoro MaTepuana ornpegenseTcs creayrLum:

- Y1CITOM 3K3eMMNsApoB pa3pabaTbiBaemoro (A)CO;

- YncroM npo6, HeobxoAMMBIX AN UCCNeaoBaHNSA OAHOPOAHOCTY,
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- Ynucnom npo6, HeoGXxoANMLIX AN UCCNeAoBaHMS CTabUNBHOCTY,

- 4YncroM Npob, HeoBXoAMMBIX 418 YCTAHOBIEHWS 3HAYEHUA aTTecTyeMol XapakTepucTuki MaTeprana ACO;

- ynenom npo6, HeoGxoAMMLIX AN UCCNeoBaHUS BOSMOXHOCTU BLINONHEHNUA NporpamMM paspabomku u
oripedeneHusi Memporoaudeckux xapakmepucmuk CO;

- KONMYeCTBOM MaTepuana, HeobXxoanMoro Ansl OAHOTO U3MEpPEHUS.

Heobxoanmoe konmuecTBo nexogHoro matepuana ACO — aTo KOMMepPUeCKUii hakTop, KOTOpPbIA AoMKeH
6bITb 3apaHee crnnaHMpoBaH. BaxkHo onpeaeniTsb KONMYecTBo SK3eMnNspoB 1N komnnektos ACO, koTopkle npea-
nonaraeTvcs peanusoBaTb B TeveHue cpoka 2o0Hocmu ACO. B ¢cBszmn ¢ TeMm, 4To cpok rogHocTu CO 3aBucuUT OT
CTabunbHOCTU MaTepurana, 3ToT NapameTp TakkKe BIMSIET Ha KOJIMYECTBO HEOBX0AMMOro UCXOAHOro MaTepuana.

Mpumep — Mukpobuonozaudeckum MamepuanaMm ceolicmeeHHa O2paHUYeHHasi cmabuibHOCMb,
MoaMoMy Ux cpoK 200HOCMU KOpoYe, YeM y 20pHbIX ropod. [ns pasHo20 Konuyecmea 3K3eMnspos
CO, komopoe npednonazaemcs peanuioeams 3a 200, Konuyecmeo ak3emmnspoe CO mukpobuonoau-
yeckoa2o Mamepuana 6ydem MeHbWe, YeM Kosluyecmeo 3k3emmnnsipos CO 20pHbIx nopod. [ns onpede-
NleHUs1 Memposio2uYecKux Xxapakmepucmuk CO Mukpobuornoaudeckux Mamepuarnoe nompebyemcs 60:b-
uwiee qyuco npo6, Heo6xoduMbIx Ons1 Nposepku cmabunbHocmu e nepebliii(ble) 200(bi) U/unu 8 meyeHue
ecez20 cpoka 200Hocmu CO.

5.5 UccnepoBaHne BO3MOXHOCTU BbINOMHEHUs NporpamMmm

MccnegosaHne BOSMOXHOCTY BbIMOMHEHWS NporpamMm pa3pabomku U orpedesieHuss MempoioauqecKux xa-
pakmepucmuk CO NPoBOAAT B TEX CNyYasx, Koraa BO3HWKAT COMHEHWSA B MOSTyHYEHUN AOCTaTOMHO O4HOPOAHOIO
n ctabuneHoro ACO. [ins Bbibopa Hanny4wero cnocoba npurotosneHus Matepuana CO, BbiGopa cTabunbHoro
maTepuana unv onpegeneHus NpUroaHoCTY ero Anst JOCTWKEHWS NoCcTaBeHHOM Len HeoBXoaMMO BKIKOHEHWE B
nporpammy onpegeneHnsi MeTponormdeckux xapakrepmctuk CO nccnenoBaHuii, CBA3aHHBIX C BOSMOXHOCTbLIO
BbINOSTHEHWS BCEX 3amnnaHUPOBaHHbIX paboT.

WccnegosaHne BO3SMOXHOCTU BbINOMHEHWSA MPOrpaMm NpoBoAAT B LENAX NpeAocTaBneHUs BO3MOXHOCTU
nabopaTtopusam, y4acTBYOLLMM B paboTax No onpeaeneHnio 3HaueH!in aTTecTyeMbIX XapakTepuUcTUK MaTepuana
ACO, npoBepuTL CBOU CpeACTBa U3MepeHWii, obopyaoBaHmne, oTpaboTaTe Memoduku (MeToapl) usmeperuii. Ans
TaKUX UCcrneaoBaHU pekoMeHayeTcs UMeTb MapTUo Matepuarna, He OmauYaU,e20Cs U HeaHaYUTENbHO OTIN-
YatoLLerocs no CBOWCTBaM UMK cocTasy oT ncxoaHoro Mmatepuana ACO.

5.6 MNpepnonaraembin cpok cnyx6bl U CPOK FOAHOCTH

Mpeanonaraemelii cpok cryx6bl M cpok rogHocTM ACO 0THOCATCA K BaXKHbIM MapaMeTpam, KoTopble Heo6-
XOOMMO YUUTBLIBATL MPU MaHnposaHuK paboT No onpegeneHuio MeTponorudeckux xapakrepuctuk CO. ins yee-
nuyeHns cpoka cnyxobl W/unu cpoka rogHoct ACO JormkHbI BbITb NPUHATEI MEPLI, YYUTBIBAIOLLME NPUPOAY
thakTopoB, BAUSAIOLLMX HA CTabUABLHOCTL MaTepuana.

Tpumepsbi

1 UpesmepHoe 8biCyuIugaHue Unu CAUWKOM 6bICOKasi eNnaxHocms mo2ym Jdecmabunusupoeamb Mame-
puan. Bo MHO2uXx cryyasix 8f1aXXHOCMb u2paem Kimo4eeyro posib 8 MexaHu3Max, eedyujux Kk HecmabunsHocmu
Mampuybl U ee napamempoas.

2 Ins npexpaweHuss 6akmepuanbHol akmueHocmu e CO 6uono2uvecKux Mamepuanoe Moxem 6bims npe-
dycMompeHa cmepusiu3ayus unu nacmepusayuss Mmamepuana. OOHako cnedyem y4yumbieamb, YmMo 3mu Mepbi
Mo2ym He2amueHOo eNusMb Ha ceoilicmea Mamepuana.

3 Bsederue pasznuytbix 006a80k 80 8peMsi NPU20MOBIIEHUsI PaCMEopPoe MOXem yeesiudums CPOK Cyx6bi
u/unu cpok 200Hocmu CO.

MpeaBaputensHaa nHdopMaums o CTabUNbLHOCTU U YCNoBuMsIX XpaHeHust mateprana CO MoxeT 6bITb Nony-
YyeHa U3 NnUTepaTypHbIX UCTOYHUKOB.

Cpok rogHoct CO 3aBUCUT OT YCNOBUIA XpaHeHUSs1, TLLATeNbHOCTU ccneaoBanmst ctabunbHoctn CO, obbek-
mueHocmu eblbopa euAIUWUX ¢hbakmopoe U roslyYeHHbIX OUEHOK (CM. 8.5).

5.7 MpurotoBneHue matepuanos

5.7.1 BBoaHan YacTb

B HacTosiwem nogpasaene AaHbl 06LLmMe, HO He UCHePbIBaoLLME PeKOMeHAALIMM, KacatoLmecs NPUroToB-
nexust matepuanos CO. NpeacTasneHsbl Hanbonee YacTo BCTpeyatoLLMEeCs NOSioxXeHus:, TpebyroLume TwaTenbHOro
npeasapuTenbLHOro pacCMoTPEHNs Nepe peanusauuvein Metoauku npurotoeneHus CO, onpegeneHus MeTponoru-
yeckux xapakrepucTtuk CO.

5.7.2 CuHTeTUYECKUE MaTepuanbl

CuHTeTUYeCKNE MaTepurarnbl, Tak1e Kak YUCTbIe BELLIECTBA, PACcTBOPLI Y ra3oBble CMeCH, rOTOBSAT Crocobom,
OTJIMYHBIM OT NPUrOTOBNEHUA 6ONbLUMHCTBA MAaTPUYHBLIX MaTepuarnos. [Npy cozgaHMn MaTepuanos Ha OCHOBE Be-
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LLIECTB BbICOKOW YACTOTHI A5l yMEHbLUEHUS cogepXaHnsi NpuMecei MoryT BbiTb UCMOS1b30BaHbl 4OMOSTHUTENbHbIE
MeToAbl OUNCTKU. BbIBOp 3TUX METOA0B 3aBUCUT OT OCHOBHOTO, NpeACTaBNsIoLLLEro UHTepec KoMmnoHeHTa. MeTo-
bl O4UCTKM BKITloYatoT B cebst auctunnaumio, neperoHky uunm nepekpuctannusauuto. lNocne o4MCTKU UCXOOHOTo
mMatepuana CO naptuio ACO rotoBsiT ¢ y4eTOM pekoMeHAaUWiA, onucaHHbLIX B 5.7—35.9.

MpumeuaHnsa

1 MHomMe pacTBOpbI M Fra30Bbie CMECU FOTOBAT C UCMONb30OBaHWEM MeToda IPaBMMETPUM, Ansl KOTOPOro Nerko
MOXeT ObITb yCTaHOBIE€H 6IO,C|,)KeT HeonpeaeneHHoCTu. CreneHb YMCTOTbI UCXOAHbLIX MaTepuanoB U HeonpeneneHHoOCTb
ee OLEHKM BXOJAT B MOZeNb pacyeTa 3Ha4YeHU! BeNINYNH, XapakTepuayowmx coctaB Matepuana CO, 1 nx HeonpeaerneH-
HOCTWU.

2 [Mpwv npurotoBrneHun matepmana CO MoxeT OblTb UCNONb30BaH BONIOMOMETPUYECKMI METOA, OTHOCUTENBHO
NpocToil B peanu3aumu, HO, kak NMPaBurio, Xxapaktepuaylowmics Gonee BoICOKOW HEONPEAENeHHOCTBIO, YeM rpaBUMET-
puyeckun metopa.

5.7.3 CmelumMBaHue maTtepuanoe

Cnocob npurotosneHust matepuana CO nyTem cMelLuBaHus AByx Unu 6onee matpul NPUMEHSAIOT B TOM
cnyyae, ecnv npeanonaratoT, YTo 3HaYeHue BeNUYUHbI, ycTaHaenueaemoe npu attectauun CO, 6yaeT oTHOCK-
TeNbHO BLICOKAM WUITW HA3KMM. OTOT MPOLIECC fyYlle BCEro OCYLLECTBAATL C NPUMEHEHNEM MaTpUL, aHaNOMNYHbIX
BUOB.

Mpu cmelLiMBaHWUM MaTepuaribl AOMKHBI HAXOAUTHCS B TAKOM COCTOAHWUK, YTODLI OTCYTCTBOBANW arnomeparsl
yactuu, MNMockonbKy Briara B CMELLMBaAEMBbIX MaTepuasiax Crny>KUT OCHOBHbLIM hakTopoM arfnomepaumu, Cylika Ma-
Tepuanos Ha Bosfyxe, Kak npaBuiio (HO He Bceraa), NPUBOAUT K UCHE3HOBEHWIO arfioMepaToB Npu CMeLLUBaHWUN.

Heobxoaumo yuuThbIBaTh, UTO B psifie Clyyaes arfiomepaTtbl MOryT He UCHe3HYTb NPU CMELLMBAHUN U HEKOTO-
bl ypOBEHE arnioMepauyy YacTuL, MOXeT BbITb Hen3beKeH.

Mpumep — B coeeom nopouwke a2riioMepambl COXPaHTIOMCS nNpu codepxaHuu enazu mexee 2 %.

Cnepytollee TpeboBaHWe K Hagnexallemy CMeLLIMBaHUIO UCXOAHbIX MaTepuanos COCTOUT B TOM, YTOObI
MAOTHOCTb cMeLLBaeMbIX 06pasLOoB 1 pacnpeaeneHve pasmepa ux Jactu, 611 nogoGHLIMU. ITO CYLLLECTBEHHO
YMEHbLUWUT ONacHOCTL cerperauym. Vicnonb3aoBaHue nogxodaiwen TeXHONornm, NpaeBuibHoe NpUMeHeH1e MeTo-
AOB YMeHbLUeHWs pa3MepoB 4acTWL, U CMELUMBAHUSA NO3BONAT NOMYYUTL NapTUIO AOCTATOMHO OQHOPOAHOIO U
cTabunbHOro MaTepuana.

PexkomeHayeTcs NpoOBOAUTL UCCReaoBaHWe 0aHOPOAHOCTU HECKOBLKUX NOPLMIA CMELLaHHOro MaTepuana
OTHOCUTENBHO YCTaHaBMBAEMbIX MPW aTTecTaUnn BEMUUMH, XapakTepuaytoLLIMX COCTaB Ui CBOACTBO.

Mpwnmeyanwne— [Ona nonyyeHns ceegerunii 06 ogHopogHocTn matepmana CO nccnegoBaHue aonyckaetcs
NpoBOAWTE, WUCMONb3ysl HEBOMbWOe KOMMYECTBO NOPUMIA. CunTaloT, UTO PesynbTaThl U3MEPEHUI ONPeaensaeMoi Bennuyn-
Hel B 10 npobax MoryT ObiTb 4OCTaTOMHBIMKM ANsl NPUHATUA pelleHnst O NMPUrOAHOCTU CMelWaHHOro maTepuana ans
JanbHENWNX nceneaoBaHum.

5.7.4 Do6aBku
B HekoTopbIX cryYasix MeTod BBeAeHWs 406aBOK paccMaTpuBatoT kak OAWH U3 HanGonee noaxoasLyx npu
narotoeneHu matepuana CO.

Mpumep — Memod esedeHusi do6asok Moxkem 6bImb NPUMeHeH npu uzzomoeneHuu ACO cocmaea:

- MONTUXITOPUPOBaHHbLIX 6UgheHUIO8 8 CBUHOM XKuUpe, Mamepuas KOMmopbIX NMpuU NoebIWeHHbIX memrepamy-
pax npedcmasnsiem cobol xudKkocmb;

- pacmeopoe, Memas108 U crij1aeoe, Maces;

- 2a3oebix cmecell u op.

OcoberHHocmes NpUMeHeHUst MeToa BBeAeHWs 4o6aBoK COCTOUT 8 HEO6X0BUMOCMU OOCTUXKEHNSA AoCTaTou-
HOW ogHopoAHoCTU 1 cTabunbHocT MaTepuana ACO. MpaBunbHOe NCNoNb3oBaHNe MeToaa BBeaeHVs JobaBok
Mo3BOMSET MOSYYUTL MaTepuarn, oTeeqaroLLuii TpeboBaHWSM 0aHOPOAHOCTM U CTABUINBHOCTM AaXe AN TBepAbIX
mMaTepuarnos.

OdHuM u3 criocoboe peanusayuu MeToda BBeAeHUs1 4o6aBOK NpW NCMONb30BaHUM TBEPAbLIX MaTepuanos
MOXeT 6bITb MpYMEHeHe MeToAa «HauanbHOro CMadYnBaHKA», 3aKIYatoLLErocs B TOM, YTo Ao6GaBnsaeMblii KOM-
MOHEHT pacTBOpPSIOT B HEOBXOAWMOM KONMYECTBE PACTBOPUTENS, OCTATOUHOM M1 NOMHOro cMadMBaHuUs no-
BEPXHOCTW TBEPAOro Matepunana. PacTBopuTesnb Jo/KeH 6biTh BblbpaH TakumM 06pasom, 4YTobbl MOXHO 6bINo
KOHTPONMPOBAaTL ero ucnapeHue.

MpumevaHnsa

1 Ecrmn CKOPOCTb ncnapeHuns Cnukom BbICOKa, ,El,OGaBKa CHOBa MOXeT BblAenNnUTbCA U3 nop n O6paSOBaTb cKonne-
Hus. B aTom cnyyae cBsi3b Jo06aBKM C MNOBEPXHOCTBIO He ByaeT AOCTaTOYHOMW, YTO MOXET BNWATb Ha CTabunbHOCTb U
00HOPOBHOCME MaTepuana.

2 Cnvwkom marble CKOPOCTM UCTMapeHWs MOTYT MPUBECTU K MUrPaLMKu ApYyrvX KOMMOHEHTOB, MPUCYTCTBYIOWMX B
MaTpuue, n gaxe K ux nortepe.
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Ona paga rpynn maTpuyHbix ACO npvmeHeHne MeToa BBeAeHMS A06aBOK CYUTAKOT HENOAXOASALLMM Cro-
coBoM nonyyeHUst MaTepuana ¢ TpebyeMbIMU 3Ha4eHUSIMU XapaKTEPUCTUK, MOCKOSIBKY 3TO MOXET CTaTb NMPUUMHOA
nony4eHusa matepuana ACO, otnuyatoLLerocst oT Matepuana peanbHoi Npo6bbl.

Mpumeyanune— MoryT BO3HUKHYTb pa3nuuusi B COCTAaBE MaTEPUanos., T. €. COeAVHEHUSs, BCTPEYaloLMECs B
npupoae v BBEAEHHbIE B KayecTBe J00aBku, MOryT GbiTb pa3nuyHbIMK, UTO ByAeT BNMATL Ha X CNOCOBHOCTL, Hanpumep,
K SKCTpakuuu.

HeobxoarMo KOHTPONMpoBaTL 3KBUBANEHTHOCTL A06aBNSIEMOro Matepuana k npupoaHbLIM (3arpsisHeHHbIM)
marepuanam (fpu ycrosuu, eciiu He riocmaerieHa crieyuarbHasi UHasi 3adaqa) B Lensix co3gaHusa NpeacTaBuTeNb-
Horo maTepuana ACO o OTHOLLEHUIO K pearnbHbIM Npobam.

5.7.5 FloMmoreHnsauusa U geneHue

Bbi6paHHbIN UCXOAHBIN MaTepuyar, Kak NpaBuno, NoABepratoT HECKOSILKUM STanam NoaroToBKU MpU U3roToB-
nexusa matepuana CO. 3tanbl usrotosneHua Matepvana CO MoryT BKrtoHaTh B ce6a CyLUKY, U3Mens4eHue, npo-
cevBaHue, KoHcepBaLWuio, pasaeneHue n/iunm cacosky. Mpu nnaHMposaHum paboT no cozaaHnio CO A0MKHbI BbITe
3apaHee BblbpaHbl arperaTHoe cocTosiHue, cocTas (CBOMCTBA) UccrnedyemMoro Matepuana.

Matepuan CO, B psae cnyyaeB, MOXeT NpeAcTaBnsATs COB0I IKCTPAKT KaKoro-nmMbo KOMNOHeHTa, BblAeneH-
HOro u3 uccnegyemoin maTpuubl. OgHako npegnovuTuTensHee, YTo6bl Npoleaypa npurotosneHna matepuana CO
No3BONAMa COXpPaHATbL MaTpULYy UCXOAHOIO MaTepuana, HeCMOTPS Ha TO YTO B pesynbTaTe aToro nmpouecca
HeoAHOPOAHOCTL MaTepuara MoXeT BbiTb YMeHbLUEeHa, a CTabUNbLHOCTL — YBENMYeHa.

MpumeuyaHwue— lNMocraBka ctaHgapTHOro obpasua, Mmatepuan KoToporo npeacraensaer co6on aKCTpakT, He
no3sonuT NPOBEPUTL NPaBUITLHOCTb NPOBEAEHUA Npoueaypbl 3KCTpakuunm B nabopartopuu notpebutens.

Bbi6op cnocoba NpUroToBNeHNst Matepuana NpoBOAAT C yYETOM TpeBGoBaHUIA K ammecmogaHHOMY 3Hade-
HUt0, HeonpeaeneHHoCTU ammecmoeaHHo20 3HadeHus1 ACO, K cpoKy criy»bbi, cpoky eodHocmu ACO, k criocoby
npumereHus1 ACO.

5.8 OnpeaeneHue ogHOPOAHOCTU

Mpw BEINONHEHUM NPOrpamMMbl orpedeneHus Mempornoaudeckux xapakmepucmuk CO Heobxoanmo npoeec-
TW NccrnefoBaHe o4HOPOAHOCTM C Liesbio MPOAEMOHCTPUPOBATL AOCTAaTOUHY0 0AHOPOAHOCTL MaTepuana CO
Mexay aksemMnnsipamuy B napTuun. OLeHka HeonpeaeneHHoCTU, 06yCcrnoBneHHON M3MeHeHWeM cocTaBa (CBONCTB)
mexay aksemnnsapamm CO B napTum, Mo3BonseT yCTaHOBUTL COCTABIAIOLLYIO HacTb HeoNpeAeNeHHOCTH aTTeCcTo-
BaHHoro 3HaveHus ACO.

B cnydyae ecnu maTepuwan oaHopoaHbIi (HanpuMep, pacTBop), onpeaeneHne MeXaKkseMIApHOW HeoaHO-
poAHOCTW Takke Heobxogumo. MNpu uccnegosaHum TBepAbix Matepuanos CO, BkoYas CycreHsun U ocagku,
HeoBxoaunMo NpedycMOTPEeThb UcCrnedoBaHNe BHYTPIK3EMMIISIPHON HEOAHOPOAHOCTI ANSA onpeAeneHns HauMeHb-
el npeacTaBnTenbHO NPoBkI.

Uneno npob HeobxoaWMbIX, Ansi onpeaeneHnst OAHOPOAHOCTH, 3aBUCUT, NPeUMYLLECTBEHHO, OT Y1cha npoob,
HeoBXoAUMBIX MPU UCCreaoBaHNM 0QHOPOAHOCTY MeXay aksemmnsipamu CO. MUHUManbLHOEe YACTIO NPOU3BOSILHO
oTbupaembix akseMnnapos CO, kak npasuno, Bapbupyemoe ot 10 go 30, He AoMKHO 6bITb MeHee 10.

Mpwv onpegeneHWn oNTUMansHOro Yicna npob Ans uccnegoBaHWa 0aHOPOAHOCTU PEKOMEHAYIOTCS UCTIONb-
30BaTb CTATUCTUYECKU 0BOCHOBaHHbIE METObI, yHUTLIBAIOLLME BIUSIHWE HeonpeaesieHHOCTH, 00yCroBeHHON 1s-
mMepeHusaMU. Hueno oTérpaemMbix Npob 3aBMCUT OT 06bema napTuu, BeIGpaHHbIe 3K3eMNNAPLI AOIDKHBI ObITh Npea-
CTaBWTeNbHbLIMM MO OTHOLLEHNIO Ko Beeli napTum Matepuana ACO. Npu BbINonHeHWN atoro TpeGosaHua Heobxoau-
MO Y4UTLIBATbL HeonpeaeneHHOCTb N3MePEeHU, SBMSIOLLYIOCS (B YCIIOBUSAX MOBTOPAEMOCTH) chYHKUMEN CTaHaapT-
HOrO OTKITOHEHWs MOBTOPSIEMOCTY W YiCna NapanenbHbIX U3MepPEHUiA.

B OCT 8.531, [4] npuseleHbl KOHKpemHbIe peKoMeHOauuu 1o nnanuposanulo u npoeedeHuro pabom no uc-
cnedosaruro 0dHopodHocmu mamepuana CO.

lMTpume daH ue — BeedeHue ronoxeHuss obycrnosneHo mpebosarnusiMu HaUUOHalbHbIX HOPMamuUueHbIX
Gokymermos OCT 8.531 u pexomerOauyui [4] 8 yacmu uccnedogaHusi 00HopodHocmu CO.

5.9 OnpepeneHue ctabUnbHOCTHU

UccneposaHue cTabrnbHOCTY NPOBOAAT B LiENsiX NOATBEPXKAEHUS cTabunbHocT MaTtepuana CO unuv ouex-
KW cTeneHu ero HectabunbHOCTK nocne npurotoeneHns. floctatodHo ctabunbHble MaTepuansl MoryT obnagaTb
HeCTabUNbHOCTBLIO MO OTHOLLEHUIO K OAHOMY UM HECKOSbKUM aTTeCcToBaHHbLIM 3HaveHusam CO.

CrabunbHocTb maTepuana ACO MoXeT pasnuyaTbCa B YCIOBUSIX:

- XpaHeHus (qonroBpeMeHHasi cTabunbHOCTb);

- TPAHCNOPTUPOBAHUS (KpAaTKOBpPEMEHHAs! CTabUSIbHOCTD).
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OonrospemeHHasi cTabunbHOCTbL onpedensieT cTeneHb 0CTaTouYHON HecTaBUNbLHOCTY aTTEeCTOBaHHOTO 3HaYe-
Hus ACO npu 3agaHHbIX YCnoBUSIX XpaHeHusl. HeobxoamMmo yCTaHOBUTL AaHHbIE YCNOBUS U NPOBECTU ccrneao-
BaHWe YCTONHMBOCTI CTAabWUIILHOCTW MaTepuana B 3TUX ycroBusiX. MicxogHas Temnepatypa AomkHa 6biTb BeibpaHa
Takvm 0bpasom (ecriu 3mo 803MOXKHO), HTODbI 3HaYeHWe aTTecTyeMoil xapakTepucTku Matepuana CO He nameHst-
noce, T. e. matepunan ACO coxpaHsin cBolo cTabUNbHOCTb.

MpumedyaHune— MHorme Buonornyeckie u NpUpodHbIe MaTepuarns! NPOSIBNAT onpegeneHHy cTeneHb
HecTabunbHOCTM, HECMOTPSI Ha CTapaHusl onpeaenuTb (YyCTaHOBWTb) ONTUMarlbHbIe YCIOBUSI XPaHeHWsl.

Ycnosusi TpaHCMOPTUPOBaHWS CriedyeT BelOnpaTh Takum 06pasoM, YTobbl USMEHEHWE 3HaueHWsl aTTecToBaH-
HoW xapaktepuctukm matepuana ACO Bo BpeMs TpaHCMOPTUPOBaHNS He MPeBbILLano U3MeHeHNs1 3Ha4YeHs aTTe-
cToBaHHol xapaktepucTukn ACO B ycnoBusix XpaHeHus y U3rotoBuTens. B Tex cnydvasix, korga ycrosus TpaHc-
nopTupoBaHust ACO (Hanpumep, OT M3roTOBUTENS NOTpebuTento) BNUAIOT Ha cTabubHOCTL MaTepuana Gonblue,
yeM YCroBUsi XpaHeHWs], HeonpeaeneHHOCTb, 0ByCroBneHHas KpaTKoBpPeMeHHOM HeCTabUNbHOCTbIO, A0IKHA ObITh
COCTaBnNsOLLEN HeonpeaeneHHOCTN aTTecToBaHHoro 3HavyeHns ACO.

B xoe skcnepumeHTanbHbIX paboT TpebyeTcst NpoBECTM UCCeA0oBaHNE KpaTKOBPEMEHHOR CTabnnbHOCTM
CO npu pasnuyHbIX TeMnepaTypax ¢ Lesbio U3y4nTh BIMSIHWE TeMnepaTyphbl Ha cBoiicTBa MaTepuana CO.

MpumedyaHue— HeobxoagumocTb MccregoBaHusi ONpeaensieTcsl Tem, YTO BO BPeMsi TPaHCNopTMPOBaHUS
Temneparypa marepuana MoxeT nameHatbes ot muHyc 50 °C go nntoc 70 °C, ymo, 8 c8or o4epels, MOXem U3MEHSMb
cocmas, ceolicmea mamepuara, U3MEeHsIMb 3Ha4YeHUss Memponoau4eckux xapakmepucmuk ACO.

Mo peaynsratam UccneqoBaHWii A0MKHbI BbiTb YCTaHOBMNEHbI YCIIOBUS TpaHcnopTupoeaHusi CO, paspaboTa-
Ha MHCTPYKLMA Nno ynakoBke maTepuana CO. VccnenoaHue KpaTKOBPEMEHHOR CTabubHOCTW, Kak NpaBuio, 3a-
HUmaeT 1—2 Mec, HO 3TOT CPOK MOXeT ObITb MPoANeH Npyu 0gHOBPEMEHHOM YCTaHOBNEHWUM ONTUMASIbHbIX YCIO-
BUIA XpaHeHUS.

WccneporaHue cTabunsHOCTY TpebyeT 3HaUUTENbLHOMO KONUYecTBa ak3emMnnsipos Matepuana CO. [ns kax-
J0ro oTAEnNbHOro aKkcnepumMeHTa HeobxoaMmMo nMeTs Bonee ogHoro akseMnnsapa. B ceaau ¢ Tem, uto uccnegosa-
HWS1 JONTOBPEMEHHOW CTabuUNbHOCTM NPOAOIKAKOTCS, KaK NpaBuio, 24 —36 Mec 1 BkovaT B ceba 5—6 akcne-
PVYMEHTOB, TO ANS U3MEepPeHWA Npu Kaxxaow TemnepaType TpebyeTtca He meHee 10— 12 ak3emnnsipoB. Ecnuv nna-
HOM 3KCTeprMeHTa nNpeaycMoTpeHbl UCCeQoBaHWS NPU pasnUYHbIX TeMnepaTypax, TO YUCIO 3K3EMITISIpOB
OOIMKHO BbIThb YBENMYEHO COOTBETCTBEHHO. [INs uccneaoBaHa KpaTKOBPEeMEHHOWN CTabUNbHOCTU UCTIONb3YIOT
3—5 oTAenbHbIX 3KCNEPUMEHTOB B TeYEHUe ABYX Heaerb.

Mpw nccneaoBaHUK KpaTKOBPEMEHHON CTabUNbHOCTU B YCNOBUSIX (hUKCUPOBaHHOM TemnepaTypbl Heobxoau-
Moe Yucro ak3emnnsipos coctasnaet 6—10. MNMpu uccnegoBaHUK KpaTKOBpEMEHHOW CTabUIbHOCTU B YCNOBUSIX
pasnnYHbIX TeMMepaTyp HeobxoAUMOe YUCIIO IK3EMMISIPOB AOIMKHO BbITb COOTBETCTBEHHO YBENNYEHO.

MpumedaHnwue— MNpu BIGOpe uncna 3K3eMMsSIPoB, TpebyOWMXCA ANsl UCCNeaoBaHNUA CTabUNbHOCTH,
HeobxoaMmo yunTbiBaTb HEOQHOPOAHOCTL MaTepuana. Ecrnm martepuan HeogHoOpogeH, TO HEO6X0AUMO BbLINONHATL OT-
AenbHblE N3MEepeHna C NCNONb3OBAHNEM HECKOIIbKUX 3K3eMNnsipoB, a He NPOBOAUTbL MNOBTOPHbIE U3MEPEeHUsa Ha Ma-
NnoM 4Yucne aKk3emMnnAapos.

Mpu onpegeneruun ctabunbHocTn CO npegnoyvtutensHo pabotaTs B yCNoBuMsIX NOBTopsieMocTU. B npoTue-
HOM cfy4ae cTaHgapTHaA HeonpeaeneHHOCTb, 06yCcrnoBneHHasa HecTabunbHOCTLIO, ByaeT N3NULLHe yBenMyeHa
13-3a BAUAHWA YCNOBUA NPOMEXYTOUHO NPEeLM3NOHHOCTH.

MccnenosaHWsA B yCOBUSAX NOBTOPSIEMOCTU MOTYT BbITb NpoBeAeHbI MPY UCMONb30BaHUN M30XPOHHOIO Mia-
Ha akcnepumeHTa. MeToa npegycmaTpuBaeT XpaHeHue Bcex Npob B yCnoBusiX TeMnepatyp, Npu KOTOPbIX M3MeHe-
HWe 3Ha4YeHUA aTTecTyeMon xapakTepuctuku matepvana CO MuHumanbHo unu otcytcTeyer. Mpobbl HaxoaaTcs
npv BbIbpaHHOK TemMnepaType A0 TeX Nop, Noka BeSI4MHa, XapaKTepuayioLLasl cocTaB UM CBOWCTBO, BO BCEX
npobax He 6yaeT nsmepeHa. Bpems kaxaoro akcnepumeHTa onpeaensieTcst BpeMeHeMm, NpoLleaWw M ¢ MOMEHTa
NoMeLLLeHUA 3K3eMNNAPOB B YCNOBWUS BbIBpaHHOW TeMnepaTypbl, 0 MOMEHTA, KOr4a MHTepecyoLlas BefinimHa,
XapakTepusyloLlan cocTas Ui CBONCTBO, BCEX IK3eMMNsipoB byaeT uamepeHa.

Onsa knaccuueckoro NnaHa akcnepumerTa (8.2) cnegyeT BbIbpaTb METOAMKY U3MEPEHUI C HUKUM 3Hade-
HWeM CTaHAAPTHOrO OTKNOHEHUA NPOMEXKYTOYHON NMPELIM3NOHHOCTY.

MpumevaHnunsa

1 Mockonbky AOCTUTHYTL BbICOKOW BOCMPOM3BOAMMOCTM pe3yrbrata U3MepeHui no BbiOpaHHOW MeToauKe name-
PEHUI CNoXHee, YeM BbICOKOW MOBTOPSIEMOCTH, NPeAnoYTUTENBHEE UCMONb30BaTh U3OXPOHHLIN NNAH 3KCNEpPUMEHTA.

2 HeonpeaeneHHOCTb pesynbratoB U3MEPEHWUIA NMPU UCMONb30BaHWM KITACCUYECKOro NnnaHa JKCrepumeHTa Bee-
raa 6yget Gonble, Yem HeonpegerneHHOCTb Pe3ynbTaToB U3MEPEHUH MPU UCMONb30BAHWN N3OXPOHHOIO MnaHa. JTo
O3HauaeT, 4To cpok rogHocTn CO, KOTOpLIA MOXET ObiTb YCTAHOBIEH MPU M3OXPOHHOM MCCNEeAOBaHMKU CTABUITBLHOCTY,
6ypgeTt anuHHee, Yem cpok rogHocTn CO, yCTaHOBMNEHHbIN NMPY UCCNEAOBAHUMUN CTAaBUINBHOCTU C UCMONb30BAHUEM KIAaCCU-
4eCcKoro nnawa.
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3 BkcnepumeHTanbHbBIN NNaH mMccriegoBaHns cTabunbHOCTU, BKNKOYas onpegerieHme onTUMarnbHOro Yucra oT-
OenbHbIX 3KCMEPUMEHTOB M YMcna oTorpaemblX Npob, MoxeT BbiTb OCHOBaH Ha CTaTUCTUYECKON Mogenu. B ceaau ¢ Tem,
4yTO B BOMBLIMHCTBE MCCreqoBaHUii CTabUMBHOCTM UCTIONB3YIOT 3MIMPUHECKYIO MOAENb, YMCTO OTAENbHBLIX AKCNIEPUMEH-
TOB JOMXHO ObITb AOCTAaTOMHO BENWKO, YTOObI MOXHO 6bINO OLEHWUTL NPUMEHUMOCTb mogenu. Hanpumep, ans nuHen-
HOW mopaenu TpebyeTcsi He MeHee Tpex-yYeTbipex TOYeK (MOMEHTOB BPeMeHM), HO Yale — Gonblue, YTo6bl NonyunThb
Bonee TouHylo oueHky. [ina mogenen ¢ 60NbWKMM YMCNOM NMApaMeETPOB YUCNO 3KCNEPUMEHTOB (OTCYETOB) AOIMKHO ObITb
YBEIMM4YeHO COOTBETCTBEHHO.

B [4], [6] npusedeHbi KOHKpemHbie peKoMeHOaUuU K IiiaHuposaHuio U rposedeHuio pabom rio oyeHusa-
Huro cmabunsHocmu mamepuana CO.

MTpumedaHue— Brnwoyenue nonoxeHuss obycnosineHo mpebosaHusIMU HaULUOHAMBHBIX HOPMaMmUBHBIX
GokymeHmos — pekomeHOayuli [4], [6] 6 yacmu uccriedosaHusi cmabunsHocmu CO.

5.10 BbiGop Memoduk namepeHUi

Memoduka nsmepeHuin, ncnonbsyemas npu onpeaeneHun oaqHOPOAHOCTU, A0MKHA UMETb A0CTaTOYHbIe No-
BTOPSIEMOCTb U CENEKTUBHOCTb.

Memoduka namepeHuid, ucnonssyemasi Npu onpeaeneHnm ctabuneHoOCTU, NpegycmaTpuyeaioLasi npoeeae-
HWe U3MepeHWin B pasHble AHW, AOMKHA UMETb JOCTaTOUHY0 CENEKTUBHOCTL U OTHOCUTENBLHO HU3KOEe 3HaYeHne
CTaHAapTHOrO OTKIOHEHWUSI TPOMEXYTOUHOM MPELM3UOHHOCTH.

Memoduku vamepeHuiA, ncrosnbayemMble Mpy onpegeneHnn cTabunbHOCTU, 0QHOPOAHOCTH, 3HAUYEHUS aTTec-
Tyemoi xapaktepucTukn CO, MOryT BbITb pasniMiHbIMA. YCTAHOBNEHHAA NPOCNEXNBAEMOCTb Pe3ynbTaToB U3me-
pPEeHU NpY oLeHUBaHUM OOHOPOAHOCTU, CTaBUNBEHOCTK, ONPeaeNeHUN 3HAYEHUI aTTECTYEMO XapakTepUCTUKA
matepuana CO k obLuemMy onopHOMY 3HaYeHWto MO3BONUT U3bexaTb MHOMMX 3aTPyAHEHWI. TakuM onopHLIM 3Ha-
yeHnemM MoxeT 6biTs ACO ¢ yCTaHOBMEHHOW NPOCNEXNBAeMOCTbIO, NPUrOAHbIN AN KanMBpoBKW, T08EPKU, 2pa-
Oyupos8KU CPEeACTB UIMEPEHWUI U KOHMPOJIS MOYHOCMU Pe3yNbTaToB U3MepeHU, NOAYYEHHbIX NPY BbINOSIHEHUN
paznnyHbIX MeToanK naMmeperuii. ObecnedeHune NpocnexmBaeMoCTy pe3ynsTaToB M3MepeHUiA Npu onpeaeneHnm
3HaYeHU aTTecTyeMol XxapakrepucTuku matepuana CO aenseTcs BaxHbIM TpebosaHuem.

Mpu onpegeneHnn s3HadeHus aTTectyemor xapakrepuctukn CO, 0cobeHHO peanbHbIX MaTpuL, NpeanoyTu-
TenbHO UCMONb30BATL pasnyHbIe MemoduKU N3MEepPEHUIA U NpUBMeKaTb pasHble nabopatopuu. Pesynsrartsl nsme-
PEeHUA, NoyYeHHbIe No pasnuyHbIM MemoduKkam N3IMEPEHUA UMW pasNUYHbIMU TabopaTopuamn, 40MKHbI BbITb
npocneXxmnBaemsbl K OnopHsIM 3Ha4eHWSAM, BbIGpaHHbIM NP MaHMPOBaHWM 3KCMIEPUMEHTA.

OnpepgeneHue 3Ha4YeHUA aTTECTYEMOR XapakTepPUCTUKU MOXKET BbIThb BbINOMHEHO:

a) ¢ Ucrnonb3oBaHMeM 0HON METOANKN U3MEPEHWIA;

b) ¢ ncnonb3oBaHMeM pasMYHbIX METOAMK M3MePEHWNIA /UMW pa3nM4YHbIX NabopaTopuid.

Moaxod b) 0OTHOCUTCS K 3KCNEepUMeEHTanbLHoOM MoAenu, N3BeCTHOM Kak MexxnabopaTopHblid cnoco® onpeae-
NeHus ammecmosaHHo20 3HaYeHUsT (Aanee — mexnabopaTopHsbiit akcriepumeHT). Criocob npeagycMaTtpusaeT B3a-
MUMoJeincTBME KoopAnHaTopa U y4acTHUKOB MexnabopaTopHOro akcrnepumeHTa. Metoavku usmepeHuii, Ucnosb-
3yeMble Npy MexanabopaTopHOM aKCNEPUMEHTE, AOMKHbI UMETb NPOCIEXUBAEMYIO CBSI3b K YCTaHOBIEHHOMY OMop-
HOMY 3HaveHuWIo, MpeanoYTUTENLHO K eanHuLe CU.

MpwnmeyaHwne— 3agaya yCTaHOBNEHWUSI MPOCMNEXMBAEMOCTN Pe3yNnbTaToOB U3MEPEHUI BbIXOAUT Oaneko 3a
paMkn uaMepeHuii, oHa 3aTparmBaeT v npoueaypy npobonoaroToBkn obpasua. Mpoueaypa npoGonoaroToBKM MOXET
BKIOYaTb B ce6s1 u3aMeHeHne OU3NYeCKoro COCTOSIHUS, XMMMUYECKOro COCTaBa MCCIeQyemMoro marepuana, Hanpumep
pasnoxeHve martepvana, SKCTparMpoBaHUe BeLECTB, Noanexalmx onpeaeneHuto.

TpeboBaHust K USMEPEHUSAM, NMPOBOAVMbIM NMPU onpeaeneHn 0gHOPOAHOCTU, CTAabMNbLHOCTW, 3HAYeHWUA aT-
TEeCTYeMOW XapaKkTepuUCTUKn, MOTYT BbITb 06 beanHeHbl NpY OLeHMBaHUM aTTecToBaHHOro 3HavyeHua ACO v ctax-
JapTHOI HeonpeaeneHHOCTN aTTeCTOBaHHOTO 3HaqeHWs1. MonyyeHHble pesynbsTaTbl UBMEPEHUIA AOMKHBI OTHOCUTb-
CS1 K OJHOW 1 TOW e «LiKane», Bce U3MEPEHUs 0MKHbI OblTb BbIMOMHEHLI C UCMOSIb30BAHUEM 108€PEHHbIX
(kanubpoeaHHbIx) U (fpu Heobxodumocmu) rpagyVpOBaHHbLIX CPEACTB M3MepeHUiA. Mpu NpuBneYeH A0NONHN-
TenbHbIX NabopaTopuii crons3osaHue onpedeneHHoro Tuna ACO unu CO no3sonuno 6bl NoaTeepaAnTb cornaco-
BaAHHOCTb Mexay pe3yrnsratamn M3MepeHni.

MpurmMeyaHune— PelweHne ykazaHHON 3a4a4m CBSI3aHO, C OAHOW CTOPOHbI, C NPaBUnbHbLIM BbIGOPOM OMOPHOTO
3Ha4YeHWUsA U YCTaHOBINEHNEM, TakUM 06Pa3oM, METPONOrMUECKol MPOCHEXNBAEMOCTH, C OPYroi CTOPOHBI — CO CrocoB-
HOCTbIO MPOAEMOHCTPUPOBaTh AOCTOBEPHOCTb M COMMACOBAHHOCTb PE3YNbTAaTOB M3MEPEHWH, NONy4YeHHbIX Ha pasnny-
HbIX CTaAMAX JKCMEpUMEHTA.
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B HopmamueHbix dokymeHmax — FOCT 8.531 u pekomeHOayusix [3]— [7] npedcmasneHs! KOHKpemHbie
peKkoMeHOauyuu ro exibopy MemoOuk usmepeHul Onsi onpedeneHusi 00HOPOOHOCcMU, cmabuisHocmu, 3HadyeHul
ammecmyemoli xapakmepucmuku CO.

Mpume yaHue— BriwyeHue nonoxeHuss obycnosneHo mpeboeaHusmMu HaUUOHANbHBIX HOPMaMUBHbIX
dokymeHmoe — TOCT 8.531 u pexkomenOayul [3]—[7] 8 yacmu uccnedosaHusi cmabunbHocmu, 0OHOPOOHOCMU,
ycmaHro8neHus 3HadeHul ammecmyemoli xapakmepucmuku mamepuana CO.

5.11 ATTecTauus

ATttecTaunsa ACO onucaHa B pasgene 11.

5.12 KpaTtkoe usnoxeHue pabort

Co3adaHue CO BknovaeT B cebs crnegytoLye atansi:

- BbI6op maTepuana (Matpuubl) CO, aTTecTyeMbIX XapakTepuUCTUK, UX AOMYCKAEMbIX 3HAYEHUI U 3HAUEHWI
WX HeornpeaeneHHoCTel;

- MNaHvpoBaHue npoLeaypbl 0TOopa NCXOAHBLIX MaTepUanos Ans NpUrotToeneHust Matepuana CO;

- MnaHupoBaHuWe npoueaypbl NpurotoBneHust matepuana CO;

- BbIBOp MeModuK (MeTO4O0B) N3MepPEeHUIA, NoaxoasiLLMX Ans onpeaeneHns 0OqHOPOAHOCTY;

- BbIGOp MEMOOUK (METOAOB) M3MEPEHWIA, NOAXOASALLMX NSl onpeAeneHusi cTabunsHoCcTw;

- BbIBop cnocoba onpeaeneHns ammecmo8aHHO20 3Ha4EeHUST,

- oT6op maTepunana CO;

- BbIbop Memoduk(u) [meToaos(a)] U3MepeHuWii, NoaxodsLLMX Ans onpeaeneHusl 3Ha4eHu aTTecTyemMon
Xapakrepuctuku matepunana CO;

- onpegeneHne ogHopoaHocTu MaTepuana CO;

- onpegeneHune ctabunbHoctn matepuana CO;

- onpejeneHve 3HaueHUii aTTecTyeMomn Xxapakrepuctuku matepuana CO;

- 0bpaboTka pesynLTaToB U3MEPEHUIA, MOMyYeHHbIX NpY onpegeneHuy ogqHOPOAHOCTU, CTabUNbHOCTY, 3Ha-
YeHWin aTTecTyeMol XapakTepucTuku matepuana CO, BKIIoyast NosnHyo OLEHKY HeonpeaeneHHOCTU pe3ynsTaTos
nU3MepeHui;

-aTTectaumsa ACO.

6 OueHMBaHMWe HeonpeneneHHOCTU pe3ynbTaToB U3MepeHUi

6.1 OcHOBbI Ans onpeaeneHUsa HeonpeAeneHHOCTU aTTeCTOBAHHOrO 3HaYeHUs (aTTecToBaHHOIO)
cTaHgapTHoro obpasua

OcHoBol Ans NtoBoi oLeHKWM HeonpeaeneHHOCTU Pe3ynsTaToB U3MEPEHUIn CNyXUT pykooAcTBo [8]. B Gorb-
LUMHCTBE Mporpamm, cBsidaHHbIX ¢ Bbinyckom ACO, Ans pacyeta HeonpeaeneHHOCTN aTTeCTOBAHHOIO 3HAa4YEeHUs!
MOXeT 6bITb MCMONbL30BaH NOAX0A, U3NOXKEHHLIN B pasaene 8 pykosoacTea [8]. B obLiem Buae anroputm oLieHU-
BaHWsi HeonpeaeneHHOCTN aTTecToBaHHOMO 3Ha4eHUA ACO MoxeT ObITb U3NOXeH cneayoLlmm obpasom:

a) BbipaXatoT COOTHOLLIEHWE MeXAy YCTaHaBNMBAEMOii BENUUMHOI 1 Bcemu BxoaHbIMn Y BennumnHamu, ot
KOTOPbIX (OYHKLMOHAMBHO 3aBUCUT 3Ha4YeHWUEe BENUYUHDI.

MpwumedaHun e — PyHKUMOHANBHASA 3aBMCMMOCTb, BKIIOHaoWas B ¢e6s BCe BENUHNHBI, KOTOPbIE MOTYT BHECTU
3HauUUTENbHLIN BKNaA B CyMMapHYyl CTaHAapTHYI0 HeonpeaeneHHoCTb atTectoBaHHoro 3Havennsa ACO, npeacraensiet
MOZeNb M3MEPEHUN;

b) onpeaensioT 3Ha4eHWs1 BCEX BXOAHBIX BEMUUNMH NGO Ha OCHOBE CTaTUCTUHECKOro aHanuaa cepun AaH-
HbIX, NGO NHBIMK CPEeACTBAMY;

C) paccyUTLIBAIOT CTaHAAPTHYIO HeonpeaeneHHOCTb BCeX BXOAHbLIX BETMUWH, UCTIONb3YA OLUEeHKY Tuna A
ANsi BEIMYWH, MONyYeHHbIX B pesynibTaTe CTaTUCTUYECKOro aHanusa, unmn oueHky Tuna B ana Bcex ocranbHbIX
BENWYMH;

d) NpoBOAAT OLLeHKY KoBapUaLmK, CBA3AHHYHO C NIOGLIMU BXOAHBIMU BETMYNHAMU;

e) paccuuThiBaloT atTectoBaHHoe 3HaveHne ACO no pesynstataM onpeaeneHnsa 3Ha4eHnin aTTecTyemoi
XapaKTepucT1Kku;

1) BennuuHbl, BXogsilye B COCTaB ypaBHEHWS], UCMOMb3YeMOro AMA pacHeTa 3HaueHusl onpeaensiemoli BeNUUmHbI.
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f) paccunTbiBaOT CyMMapHyto CTaHAAPTHYHO HeornpeaeneHHOCTb aTTecToBaHHOro 3HaveHuss ACO ¢ yyeTomM
CTaHAapTHbIX HeonpeaeneHHOCTEN U KoBapUaLWii, CBA3AHHBIX C BXOAHBIMU BEMTMHUHAMM, UCNOSNb3YS anropuTMm,
yKasaHHbIN B pasgene 5 pykosoAcTaa [8];

g) onpegensitoT koachduumeHT oxeaTa k Ans pacueTta paclumpeHHon HeonpeaeneHHocTN Uggy, ANS KOTOPON
ponyckaeTtcs, uTo UHTepBan [Xcry— Ucrms Xcrm + Ucri] COBEPXUT 3aaaHHy0 A0NI0 pacnpegeneHns s3HaveHni,
KOTOpble 060CHOBaHHO MOrYT BbITh MPUMMCaHbI K XapaKTepucTuke, 3Ha4eHUe KOTOPOIN yCTaHaBIMBAIOT NP aTTec-
Tauuu. MNpu BeIGope koadhdmuMeHTa oxBaTa yunTbIBaloT Tpebyemyto AoBEpUTENbHYIO BEPOATHOCTL (Kak npasu-
10 0,95), nnNoTHOCTL pacnpeaeneHus BeposTHOCTM U, MPU HEOBX0AUMOCTH, YNCAO CTeneHeln ceoboab!;

h) atTectoBaHHoe 3Ha4eHne ACO gormkHo 6bITb NpeAcTaBneHo BMeCTe C pacluMpeHHo HeonpeaeneHHo-
cTbto Uggys Y KO3hDUUMEHTOM oxBaTa K.

B nogaenstowem 60NbLUNHCTBE CllyYaeB HeobxoaMMOo cneaosaTb 3TOMY anropuTmy.

M pwnmeyaHune—pu apyrmx cutyauusix crnegyet BolbpaTh gpyrve noaxoasl. Takve cuTyauum npegycmarpueaioT,
Hanpumep, cny4aw, Korga OTCYTCTBYeT 3aMKHyTasi MaTemartuyeckas opma Mogenu, onucbiBaroLasl B3auMOCBsI3b MeX-
Ay aTTecToBaHHbIM 3HaveHnem ACO 1 BxogHbIMM BenvumHamu. B 3Tux crnyyasix ansa oueHMBaHus HeonpepeneHHoCTH
aTTecToBaHHOro 3HaqeHusa ACO gonyckaeTcsi UCMONb30oBaTh ApyrMe cTatucTuieckue Metofsl, Bkovasi metos MoHTe-
Kapno, ecnu oHM cornacyloTcs ¢ pykoBoACTBoM [8].

KoHkpeTHoe onuncaHue Toro, kak MoryT 6biTb OLleHEeHbI COCTaBnsIloLLMe HeonpeaeneHHOCTH, NpUBeeHo B
pykosogcTse [8].

OueHueaHue HeornpedeneHHoCmMu ammecmogaHHo20 3HadeHus1 CO Moxem 6bImb OCYLECMBIIEHO 8 CO-
omeememeuu ¢ pekomeHauusmu [4].

MpumeyaH ue — BrrovyeHue ronoxeHusi 0bycroeneHo pekoMeHOayusiMu HayUuoHansH020 HOPMamuUeHO20
GokymeHma [4] 8 yacmu oueHusaHus HeoripederieHHOCMU ammecmogaHH020 3Haderus CO.

K cocTasnsitoLLnm HeonpeaeneHHOCTU aTTecToBaHHOro 3HaueHus ACO oTHOCATCS HeonpeaeneHHoCTb, 06yc-
NOBIEeHHasi HeOAHOPOAHOCTbLH0, 4ONTOBPEMEHHO U KpaTKOBpEMEHHOM HecTabuiibHOCTbI0. PekomeHaaumm no yc-
TAHOBEHUWIO 3TUX COCTaBMAOLLMX HeonpeaeneHHOCTU NpuBeaeHbl B paszaenax 7 u 8. HekoTopble AoNonNHUTENb-
Hble pekoMeHAaLWm Mo yCTaHOBIEHUIO HEONPEAENeHHOCTU pesyrsTaToB U3MEPEHUIA, UCTIONb3YEMbIX NPU pacyeTe
aTTecToBaHHoOro 3Ha4veHnss ACO, npueeaeHsl B pasgenax 9 u 10.

6.2 Moaenb uamepeHun

YcTaHoBNeHWe noaxogsen Moaeny U3MepeHuin, ocyLLeCcTBNAEMON Npu onpeaeneHun MeTponormyeckmnx
XapakTepucTuk koHkpeTHoro CO, cnegyeT NPOBOANTL C yHeTOM BCEX AeTarnei BbiNonHAeMbIX npoLeayp no usro-
TOBIIEHUIO 1 ONPeAeNeHNIo 3HauYeHUii aTrectyemMom Xapaktepuctuku CO. OaHo U3 OCHOBHBIX TpeboBaHWIA K Takow
MoZenu 3aknoyaeTcsl B Heo6XxoaumocTuy yueTa BceX hakTopoB, KOTOpble MOryT BHECTU CYLLECTBEHHbIN BKNaa B
HeomnpeaeneHHOCTb aTTecToBaHHOro 3HaveHust ACO. MoaToMy Npu onpeaeneHny cyMmMapHoW cTaHaapTHOW Heo-
npeaeneHHoCcTU aTTecToBaHHOro 3HaveHusa ACO cneayeT yunTbiBaTh TO, YTO KPOME YCTaHOBIEHWUS 3HAYEHUA aTTe-
CTYEeMOW XapaKTepUCTUKU, BaXKHYIO pOJib UrpaeT uccnegosaHue oaqHopoaHOCTU, AONTOBPEMEHHON U KpaTKoBpe-
MeHHoW cTabunbHOCTU. HeonpegeneHHOCTb aTTecToBaHHOMo 3HaueHus CO MoxeT BKMoyaTh B ceba cnegyrowme
cocTaensioLLmMe HeonpeaeneHHOCTH, 06yCrnoBneHHble:

- cnocobomM onpegeneHns aTTeCTOBaHHOTO 3HAYEHUS;

- HeoAHOPOAHOCTLIO Mamepuaiia CO;

- KpaTKoBpeMeHHoI HecTabunsHocTbio CO;

- ponroBpeMeHHol HecTabunbHocTbio CO.

Bce 3111 chakTopbl MOrYT BHECTU CYLLIECTBEHHBIV BKNAA B HeonpeaeneHHOCTb aTTeCTOBaHHOIO 3HaveHus ACO.

MpumeyaHnune— OueHka HeonpeaeneHHOCTeN He NnpeaHasHayveHa U He AOoIKHa ObiTb MCnonb3oBaHa Ans
06bsicCHeHUs1 oWMGOK, HENPaBUIBLHOTO NPUMEHEHUSI U HENPaBUMBHOMO TpaHcnopTupoBaHust ACO u T. a. 3To cornacyet-
csl C pekoMeHAaumsAMK pykoBoAacTBa [8], (nyHkT 3.4.8).

Mogerb n3MepeHuit MoXeT BbITb BbipaXkeHa creayoLLMm obpasoM:

XcRM = Xchar + OXpp + OXjis + Xt (1)
A€ Xcry — atrecroBaHHoe 3HadeHue ACO;
Xohar — YCTAHOBIEHHOE 3HaYeHWe aTTecTyeMOo XapaKTepucTUKL NapTUM UK 3K3eMnnspa MaTepuana;
dx, — MorpeluHocTb, 0bycnosneHHas HeOAHOPOAHOCTLIO MEXAY 3K3eMNNApaMu;

OXjs M OX s — NOTPELLHOCTK, OBYCIOBNEHHbIE, COOTBETCTBEHHO, AONTOBPEMEHHOW U KpaTKOBPEMEHHOW He-
cTabunsHoCTAMU.
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Kak npaBuno, nccnegosaHusi o4HOPOAHOCTU U CTabUnbHOCTY NNaHNPYHOT TakuM 0bpa3som, UTobbl 3HaUYEeHUS
3TUX COCTaBMSAOLLMX MOrPELLHOCTY BbIn paBHbI HYMHO NMPW HEPABEHCTBE HYITH0 UX HeoNpeaeeHHOCTEN.

Mpw gonyLeHn He3aBUCUMOCTU NepEeMeHHbIX BeTMYUMH CyMMapHas cTanaapTHas HeonpeaeneHHoCTb aT-
TecToaHHoro aHadeHnst ACO Ucgry MOXET OblTb BblpaXkeHa Kak

_J 2 2 2 2 (2)
Ucrm = YUchar T Upp tUps + Ugs,

rO€ Ugper — CTAHAAPTHAsA HeonpedeneHHocTs, 06ycrnoBneHHas cnocobom ornpeaeneHns aTTecToBaHHOro sHave-
HWS;

Upp — CTaHAAPTHasi HeornpeaeneHHoCTb, 00y CroBneHHas HeOAHOPOAHOCTLIO MEXAY SK3eMMnsapamu;

Uys — CTaHgapTHasi HeonpeaeneHHoCTb, 06yCcnoBneHHas 4oNroBpeMeHHON HeCTabUNbHOCTLIO;

Usts— CTaHdapTHasi HeonpeaeneHHOCTb, 00yCcroBneHHas KpaTKOBPEMEHHON HeCTabUIIbHOCTLIO.

CymmapHas cTaHAapTHas HeornpeaeneHHOCTb aTTecToBaHHoro sHaveHust ACO AomkHa BbITh yeTaHoBMeHa
¢ y4eToM cpoka rogHocTn ACO (pasgen 8).

MpwumeyaHune— VHorga napameTp, onpeaensiiowmin JONrOBPEMEHHYI0 CTabunbHOCTb, ABNSAETCA YHKUMEN
BpeMeHu kak, HanpumMep, ans ACO M30TONHOroO cocTaBa paanoakTMBHLIX BelecTB. B GlomkeTe HeonpeaeneHHOCTH
aTTecToBaHHbIX 3Ha4veHuin ACO aTtoro tmna crnegyeTt yduTbiBate 3aBUCUMOCTb aTTeCTOBaHHOIo 3Ha4eHus OT BpeMeHW.

O6Lume pekoMeHaaLmm Mo BeIBopy Modeny UsMepeHunii npeacTasneHsbl B pykoBoAcTse [8] 1 B psade Apyrux
AOKYMEHTOB, Harnpumep 8 pekoMeHdayusix [4]. HekoTopble KOHKpPeTHbIE pekoMeHaaLMn No MOAENMPOBaHNIO 1
OLleHKe pesynsTaToB M3MepeHUii MpueedeHsl B pasgenax 7 — 10 HacTosiLLero cTaHgapTa.

B psige cnyyaes gonyckaeTcst OTKNOHUTLCS OT OCHOBHOW MoAenu. 3To cuTyauun, koraa TpaHcnopTupoBsa-
HWe 06pasLIoB He NpeayCMOTPEHO UK YKasaHo, YTo HeonpeaeneHHoCTb, npuseadeHHas B nacropte CO, He yunTbl-
BaeT HeoripederieHHOCMb, 06YCII08/TEHHYIO KpamKospeMeHHoU HecmaburibHocmbio Mamepuara CO.

Mpumep — O6pa3sey, yyscmeumesbHbil K NO8LIWEHHBIM meMiepamypam, mpaHcrnopmupyrom wecms He-
Benb om uzzomoeumesnsi k nompebumemo. U3zomoeumenem npedycmMmompeHo mpaHcrnopmupoeaHue ACO e
medeHue o0Hol Hedenu. B amux ycnogusix ammecmosaHHbie 3HavyeHusi ACO mMoaym npemepnems 3Hadumernb-
Hble usmeHeHusi. Uszomoeumens ACO domkeH npedcmasums 8 nacriopme ACO uHghopmayuro o cpokax uccnedo-
8aHus1 KpamkogpeMeHHOU cmabufibHOCMU, pezlaMeHmupoeams CPOKU U yCrio8uUsi mpaHCcnopmupoeaHus.

KoHKkpeTHble pekoMeHaaLIMm NO OLeHKe COCTaBISOLLMX Tako HeonpeaeneHHOCTY AaHbl B pasgenax 7 — 10.

6.3 McTOUYHUKN HeonpeaeneHHOCTH

Kpome ynomsiHyTbIX MICTOHYHUKOB HeonpeaeneHHoCTY B BrogkeT HeonpeaeneHHOCTU ammecmosaHHo20 3Ha-
yeHus1 ACO crnepgyeT BKITHOYUTL UCTOYHUKK, C KOTOPBLIMU, KaK Npasurio, CTankusatoTcs npu NnpoBeaeHn nsmepe-
HWiA. B pykoBogcTee [8] nepeyuncrieHbl 3T UCTOUHWKW HeonpedeneHHocTu. Mpu ycTaHoBneHun GlofpkeTa Heonpe-
AeneHHOCTU pekoMeHayeTCsi TPUAEPKMBATLCS 3TOMO NepeyHs.

MeToauku usmepeHuii, Ucnonb3yemMble Npu NPOBeAEeHUN UBMEPEHWIA, Kak MPaBuio, UMeloT MeTposiornyec-
Kne XapaKkTepuCTMKK, No3ToMy GrofpkeT HeonpeaeneHHOCTH 3TUX METOAMK MOXET BbITb YUTEH NPy OLEeHUBAHWUM
HeornpeaeneHHOCTW aTTecToBaHHOro 3HaveHust ACO.

MpumevaHus

1 NMo6oe n3mMeHeHUe B KOHKPETHON METOAMKE M3MEePeHWUM OOIHKHO COMNpoBOXAATbCHA NepecMoTpoM ee GlompkeTa
HeonpeaeneHHoCTH.

2 YacTo GlomkeT HeonpedeneHHOCTN MEeToavK N3MepPeHnin CoaepXmT CyMMapHble COCTaBnsioWme, T. €. COCTaBMsl-
IoWMe HeornpeaeneHHoOCTH, KOTOpble 3aBUCAT OT HECKONbKMX OpYrux. OTW CyMMapHble COCTaBnsawLwwme HeonpeaeneHHo-
CTW MOTYT MPVBECTU K koBapuaumsim (cM. 6.1). OueHka koBapuauuii 1 KOppenaumi MMeeT peluatrolee 3HaveHne ansi
nony4YeHus NpaBuNbHON OLEHKM CyMMapHOW CTaHOApTHOW HeonpeaeneHHocTu arTectoBaHHoro sHavenma ACO. Onsa
YNpoLWeHWs npouecca obHapyxeHnsi KoBapuauuii pekoMeHayeTcsl AOKYMEHTUPOBaTh, Kakue COCTaBnsiowmue Heonpe-
OEnNeHHOCTU COAepXaTcsa B COCTaBMAWMX CYMMapHON HeonpeaeneHHocTn. 3Ta AOoKYMEeHTauus no3sonsieT OTHOCU-
TeNbHO ObICTPO MPOBECTU MAEHTMMUKALMIO BO3MOXHBIX MCTOYHWKOB KOBapuauuii u koppensuuii. B npunoxenun F
pykoBogcTea [8] AaHbl HEKOTOpble AOMONHUTENbHbIE PeKOMeHAaUuM B OTHOLLEHMM TOro, Kak OLueHMBaTb MOMy4YeHHble
KoBapuauuw.

6.4 ®YHKUUN pacnpegeneHus

BOSLLUMHCTBO CTaTUCTUYECKUX METOAOB KOCBEHHO U NPSIMO TPeBYIOT NPUHATUS AOMYLLEHWIA, KacatoLLX-
CS MNOTHOCTU pacnpeaeneHnst BEpOSTHOCTM UCCIiegyeMbIX MepeMeHHbIX BENMYUH. PekoMeHaaumm, UanokeHHble
B pykoBoAcTBe [8], He SBNSOTCA UCKNIOYEeHNEM, NOCKONLKY B XoAe oLeHKM TpebyeTcs onpeaeneHne unu gony-
LLleHVe onpeaeneHHoro B1aa NioTHOCTM pacnpeaeneHuns BeposTHoCTW. Mogenu, ucnonb3yemMble npu atTectaumm
CO, He SIBNAOTCH UCKNIOYEHWEM M3 3TOrO NpaBMNa, Tak Kak OHW NMOCTPOEHbI C y4ETOM OCHOBHOW CTaTUCTUYECKOM
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Teopuu. Yalle 3TV NpeAnonoxeHUsi ckopee KOCBEHHbIE (Hanpumep, Npu UCMoNb3oBaHUWN ONpeaeNeHHOro cTaTue-
TMYeCcKoro MeToAa OLeHKM Tuna B), ueM npsimble. [N MHOMX CTaTUCTUYECKUX METOAOB A0NYCKaeTCs, HanpuMep,
HOpMarbHOe pacnpeaerneHue pesynsTaTtos UsMepeHuii. 3To AonyLeHre Taloke NEXUT B OCHOBE 3HAYUTENbHON
4acTy NONOXeHW, NpeACTaBNEHHbIX B HACTOsILLEM cTaHAapTe. [na 6onbLIMHCTBA Pe3ynsTaToB U3MePeHui Benu-
UMH, XapaKTepu3yIoLLMX COCTaB, 3TO JoNyLueHWe cripaBeasMBo, XoTa AN ApyruX PesynsTaTos U3mMepeHui (Ha-
MpUMep, MarbiX cofep>kaHuii KOMMOHEHTOB), 3TO AOMYLLEHNE MOXET GbiTb HEASNCTBUTENBHO.

AHanus perpeccuu 1 AMCnepCUOHHLIA aHanM3 0CHOBAaHbI Ha ZOMYLLEHWW O TOM, YTO Pe3ysnbTaTbl U3MepeHuit
“MetoT HopManbHoe pacnpegeneHue. Tem He MeHee 3TU CTaTUCTUYeCKUe NoAXoAbl NPUroAHLI ANA Pe3ynsTaToB
U3MEPEHWIA, UMEeIOLLMX YHUMOZANBHYH (OYHKLUIO pacnpeaeneHnus, eCnu OHU UCNIOSNb3YOTCA OANSA YCTaHOBNEHUS
AMCTIePCUiA.

MpwnmedyaHune— Npobnema Bo3HMKaeT B TEX Cny4asx, KOrga 3KCnepuMeHTanbsHo YCTaHOBNEHHOe pacnpeae-
neHve pesynbTaTtoB M3MEPEHWI, NONYYeHHbIX NPU OLIEHMBAHWN 3HAYEHUIW aTTECTYEeMON XapakTepUCTUKN, UMEET MHOTO-
YMCMNEeHHbIe MakcMmyMmbl. B Xydlwem cryvae 370 03Ha4aeT, 4TO OTCYTCTBYET COrMacoOBaHHOCTL PEe3ynbTaToB W3MEpPEeHWUN,
NpeAcTaBneHHbIX PasnuyHelMy nabopaTopusimm u/unum mMetToaMkammn U3MepeHuin. B asmom cryyae nocne mujamensHo-
20 aHanu3a uaMepumersbHbIX 803MOXHOCMel 8bibpaHHbIX nabopamopull u/unu xapakmepucmuxk Memoouk (memo-
008) uamepeHull aKcriepumeHm o orpedenieHur0 3Ha4eHusi ammecmyemol xapakmepucmuku CO moxem 6bimb
nposedeH Mo8mMoOpHoO.

MpunrcbIBaHWe aTTeCTOBAHHOMO 3HAYEHWS OCYLLLECTBASIOT NPU YCIIOBUW, €CNW YCTAHOBSIEHA COrnacoBaH-
HOCTb pesynsTaToB U3MEPEHUIA B COOTBETCTBUN C pEKOMEHAALUAMU [4], NoNy4eHHbIX N0 MeToAMKaM U3MepeHUi
Wnu pasnuuHbIMK NabopaTopusiMu. HeaHaunTenbHble pacxoXaeHUss MoryT GbiTb yCTpaHeHbl NyTem BBeAeHUS!
[AOMOMHUTENbHON COCTaBNsOLLE HeonpedeneHHOCTH, yunTeiBatoLLei aToT adhcekT.

Mpy ycnoBmmn cornacoBaHHOCTW pesysTaToB USMEPEHU, NoNyYeHHbIX abopaTtopusamMmn ¢ npuMeHeHueM
onpeaeneHHon Memoduku (MeTofa) U3MepeHUii, pesynsraTkl MexnabopaTopHoro uccnegosaHua matepuana CO
MOryT BbITb MCMONBb30BaHLI A4Ns onNpeAeneHns aTTecToBaHHOro 3HaveHua ACO, 3aBUCALLLEro OT METOAUKMU (MeTo-
Aa) UsMepeHuin.

Mpwv OTCYTCTBWM COTNACOBaAHHOCTM Pe3ysibTaToB U3MePeHU, NonydeHHbIX nabopaTtopusiMm, U HEBO3MOXHO-
CTVW pelwnTb Npobnemy nyTem rpynnupoBaHus pesynsTatoB U3MepPeHUI, NONYyYeHHbIX C NPUMEHEHWeM onpeaeneH-
HOM Memoduku (MeTofa) U3MepPeHUt, pesynTaTbl U3MepEeHUiA, NoNyYEHHbIE No MeXnabopaTopHOMY SKCNEpPUMEH-
TY, He MOryT 6bITb MCMONL30BaHbI ANS YCTAaHOBNEHUA aTTecToBaHHoro 3HaveHust ACO.

6.5 Ucnonb3oBaHue oTHoOLLUEHUNA

YacTo BO3HMKaOT NpobnemMbi Npy UCNOMb30BaHWUM OTHOLLEHWI, HanpuMep, Npy UccneaoBaHUAX CTabunbHo-
cTn [9]. CnegyeT OTMeTWTL, YTO OTHOLLEHUE ABYX HOPManbHO pacnpeaeneHHbIX BeNUYUMH He obasaTenbHo MoXeT
6bITb HOpManbHO pacnpeaeneHHbIM [10]. PeanbHoe pacnpeaeneHe oTHOWEHUS ABYX NepeMeHHbIX 3aBUCUT Kak
OT pacnpegeneHuii aTx nepemMeHHbIX, Tak U OT 3Ha4YeHWUI NapameTpoB yHKUWIA 3TUX pacnpeaeneHnii. B Tex
cnyvasx, korga sHayeHue aTTecTyeMON XxapakTepUCTUKN MOXET BbITb paBHO HyNIO Kak, HanNpuMep, B cryyae usme-
PeHWs LBeTa, UCMOSMb30BaHUE OTHOLLEHWUIA MOXET NPUBECTU K Npobnemam, NOCKONbLKY NPpY 3TOM OTHOLIEHUs ByayT
nmeTb pacnpegenenve Kowwm [10]. [insa aToro pacnpegeneHns HeBO3MOXHO ouUeHUTbL agucnepcuio. Kak cnea-
CTBUE, Ha OCHOBE NPUHSITOrO pacrnpeaeneHns BEPOATHOCTU HEBO3MOXHO OLIEHWUTL HeonpeAeneHHOCTb pesynsTara
U3MepeHun.

CocTasnsowue HeonpeaeneHHOCTU pe3ynbTaToB U3MePEeHUn MOryT 6bITb YMeHbLUIEeHb! 40 MUHUMYMa Npa-
BUNbHLIM NPUMEHEeHNeM 3aKoHa pacnpefeneHns HeonpeaeneHHOCTH, T. €. BKNoYeHNneM HeobxoauMBbIX YNeHOB
KoBapuauuu Mexay AByMsl nepeMeHHbIMKU, 06pasyrownmMmn oTHoLWeHWe. Takoe «yMeHbLUeHWe HeonpeaeneHHoc-
TU» cHUTAIOT XenaTenbHbIM addekTom [9]; ncnonbaosaHue hbyHKLMM pacnpeaeneHns HeonpeaeNeHHOCTU pesynb-
TaToOB U3MEPEHU UMeeT NPenMyLLecTBO AN U3roToBneHHblX CO No oTHOLWeEHUIo K hyHKUMKU pacnpeaeneHus
OTHOLLEHWUIA U OQHOBPEMEHHO 3TO BeeT K xkenaemomy achdekTy «ycTpaHeHUA HEKOTOPLIX COCTaBNAOLLNX HEO-
npeaeneHHocTu» [11].

6.6 Bbi6op koadpduumeHTa oxBara

KoadhbuumeHT oxeata, ncrnosb3yemblii Npu peanusauumn noaxoaa g), onucaHHoro B 6.1, onpeaensioT ¢
y4eToM DyHKUUM pacnpeeneHunst 3Ha4eHUs1 CBOWCTBA (Kak NpaBuno, HopMasibHoe pacnpeaeneHne) u Aosepu-
TenbHOW BepOATHOCTM (kak npasuio 0,95). Kak cneactene, ¢ y4eToM ykazaHHOro NpunuckiatoT KodadhpuumeHT
oxgara k = 2 (HopManbHoe pacrnpefeneHue, AoBepuTenbHaa BeposaTHocT 0,95). Ecnn uncno cteneHen ceoboapl
OLeHKU NapameTpa meHee 14, To BMecTo koadpuLmMeHTa oxXaTa MOXET 6bITb UCNONBL30BaH KBAHTUNL t-pacnpeae-
nexHua.

B cny4asax korga pacnpegeneHve 3HauyeHWin aTTecTyeMon XapakTepucTukn accumeTpudHoe, Kak, Hanpu-
Mep, pe3ynbTaT nogcyeTa YMcna YacTul, B eaMHuue obbema, cneaytoulero pacnpegenexuto MNyaccona, Heobxo-
ANMO yKasblBaTb 4OBEPUTENLHBIA UHTEPBAI pesynsrata U3MepeHui.
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6.7 MNoBTOpHaA aTrecTauusn

C TeueHnemM BpeMeHu 3HaYeHre aTTecTtyeMoi xapakrepuctukn ACO MOXeT USMEHUTLCS MO CPaBHEHUIO C
aTTecToBaHHbIM 3HavyeHneM. Ecnu 3HaueHune atTectoBaHHoW xapakTepuctuku ACO BbIxoguT 3a Npedensl avana-
30Ha, yKasaHHOro B NacnopTe, BO3MOXHbI BAa OCHOBHLIX BapuaHTa peLleHust 3Tol npobnemei:

- u3bsitne atoro ACO/CO;

- NpoBeAeHWe NoBTopHOM aTTecTaunun ACO/CO.

BblGop BapnaHTa 3aBUCUT Kak OT TEXHUUECKMX, TaK U OT 3KOHOMUYECKMX haKTOPOB.

UsbaTne ACO 060CcHOBLIBAKOT U3MEHEHNEM coaepXKaHWs OQHOTO UITN HECKOSbKUX KOMMOHEHTOB MaTpULbl,
YTO MOXET BbITb 0BHapYXKeHo B pesysbTate ornpeaeneHusi AoNroBpeMeHHoN cTabunbHocTu (cm. 8.4).

UsbsaTne ACO 13 obpallieHnst Ha pbiHKe MOXET ObITb MPeAnoYTUTENbHBIM BApUaHTOM, ECINIK OCTaBLUASICS
napTus obpasLa crtana crMLWKOM ManouMCNeHHON ANt IPoBEAeHUsI MOBTOPHOW aTTecTaumu.

MoBTopHas aTTecTauus nogpasyMmeBaeT MOBTOPHOE NPOBEAEHUE MOJTHOTO UM YaCTUYHOTO onpeaeneHunst
0QHOPOAHOCTY, cTabunbHOCTM UMK aTTecToBaHHoro aHadeHust ACO, pabom o pa3deny 12. MNpudnHoN NoBTOpP-
HOW aTTecTaumm (Npy 3KOHOMUYECKO LienecoobpasHOCTU) MOXET BbITb TaKkKe yNnyudLleHUe NU3MepUTEbHON BO3-
MOXHOCTU B Kako#-nmbo KoHKpeTHoM obnacTi. HecMoTpsi Ha To 4To MeTponorudeckue xapakrepuctukn ACO cra-
6UNbHbI, B LieSSIX YMEHbLLeHUs HeonpeaenneHHOCTU aTTeCToBaHHOTo 3HaueHust ACO crieflyeT U3MeHUTb yCrnoBust
onpeaeneHns s3Ha4eHUsl aTTecTyeMon XapaKkTepyCTUKA U, TEM caMbiM, MPOBECTU NOBTOPHYIo aTTectauuio ACO.

Mpy namMeHeHnn aTTectoBaHHoro 3HadeHuss ACO noBTopHas aTTecTauust Matepyana gosikHa 6biTb BbIMornHe-
Ha obszaTensHo.

Mpumep — Qaxke npu XpaHeHUU 8 ONMUMasbHBLIX YC/108usIX Habmodaemcsi uaMeHeHuUe MmensIomeopHoU cro-
co6Hocmu yans, 4mo, 8 ceolo o4yepeds, mpebyem no ucmeveHuu cpoka 200Hocmu ACO yanisi T0@MOpPHbIX Uccrie-
doeaHull u ammecmauuu.

7 OnpegeneHne oaHOPOAHOCTU

7.1 BBogHas 4yacTb

BonbwmnHecteo ACO n3rotaBnnBaroT B BUAE IKIEMIUISIPOB (HAanpumep, ynakoBok, Npobupok, 6yTbinok unu
OTAenNbHbIX 06pa3LoB). ATU ak3eMNAPLI Npy NpUroToBneHnn bonbLuMHcTBa MaTepuanos CO Heobxoaumo pasge-
NUTb Ha roAHble K MPUMEHEHUIo 3K3eMMsipbl. HacTb aK3eMNNApOoB NapTuK, kak npasuno, oT 10 o 30, 4OMKHbI
6bITb UCMONb30BaHbI 4151 UCCNEA0oBaHUA O4HOPOAHOCTU.

MpumeyaHwne— CywecTBylOT pa3nuyHbie cnocobbl oT6opa ak3eMnnspoB U3 NapTuM, HanNpuMep Cry4anHbIi

oT60p, COBOKYMHBIV Cry4aviHblii oTOOp, cucTematnyeckuin otéop. CnyvanHbiini OTGOP MM COBOKYMHLIN CryYanHbii oT60p
Hambonee 4acTo NPUMEHSIIOT Ha NpakTuKe.

PesynetaThl onpegeneHnst 04HOPOAHOCTU MexXAay aK3emnisipamy no3BonisitoT AaTb OLEHKY OAHOW M3 co-
CTaBMAOLLMX HeorpeaeneHHOCTH aTTecToBaHHoro s3HaveHua CO (cm. pasgen 6). 3HaveHWe 3Toi cocTaBnsoLwen
HeomnpeaeneHHOCTU MOXET CYLLIECTBEHHO U3MEHSATLCA B 3aBUCUMOCTM OT npupodbl matepuana CO. 3T1oT Bug
nccnenoBaHUii oAHOPOAHOCTM MPUMEHKM B crydae, korga nacnopt CO pacnpocTpaHsieTcsl Ha napTuio CO.

BnusHue gpyroro Baa HeoAHOPOAHOCTU — HEOAHOPOAHOCTU BHYTPU AK3eMIsipa MOXeT BblTb 3HaUUTENb-
HO YMeHbLLUEHO Mpy HanVuumn cneuuanbHbiX ykasaHui B UHCTPYKLUUW MO NpUMeEHeHuto. 3TW ykasaHust MoryT
npegycmaTpueaTh NOBTOPHOE NepemMellnBaHue obpasua, a Ans AucnepcHbIX MaTepuanoB — MUHUMAanbHYHO Ha-
BECKY — HauMeHbLLyto NpeacTaBuTensbHyo Npoby MaTepuana, kKoTopyto npu oTbope gonyckaeTcst paccMaTpu-
BaTb KaK MpeAcTasuTenbHyto Anst maTepuana CO B npeaenax ycTaHOBIEHHON HeonpeAeneHHOCTU aTTeCTOBaHHO-
ro 3Ha4YeHus.

7.2 MaTtepuansol

MpeanonaraeTcs, 4to matepuansl CO, NPUroTOBNEHHbLIE B BUAE pacTBOPOB UITN YUCTLIX COeAUHEHUI (eCni
B HUX aTTECTYHOT CoAepKaHNe OCHOBHOIO BelLlecTBa), UMEeOT BbICOKYIO CTeneHb 0gHOPogHOCTU. TeM He MeHee
ANS 3TUX MaTepranos MoXeT HabnoaaTbCs HEOAHOPOAHOCTb, HaNpPUMep M3-3a rpaMeHTa NNOTHOCTU UMW HaNu-
4ua MeTannoB, coaepxaluux abcopbruposaHHble N agcopbupoBaHHble rassl. Liens uccnegosaHus ogHOpoaHO-
CTW 3TUX MaTepuanos COCTOUT, MPEUMYLLECTBEHHO, B 0BHapyXXeHW npumeceii, nomex unu aedekTos, KOTopble
MOTYT BOBHWKHYTb BCIeACTBME HEOCTATOYHON NPopaboTku TEXHOMOrMM NpUroToeneHust. B atux cnydvasx oxvaa-
€TCH, 4TO BO BpeMsi onpeaeneHns 0QHOPOAHOCTU Mexay akseMmnnsipamu 6yaet obHapyXeH oHeHb He3HaunTeNb-
HbliA, ecnn He NpeHebpexumo Marnbiv, Bknaa HeonpeaeneHHocTU. Ho aaxe B Tex criydasix, korga MoXeT npeano-
naratbCca naeanbHas 0aHOPOAHOCTL, 3TO NPEeANonoXeHWe AOMMKHO BbITb NOATBEPXKAEHO SKCNEPUMEHTANBHO B
pamkax onpeaeneHns OqHOPoAHOCTH.

15



FOCTP 8.694—2010

Takne maTepuansl, Kak NOPOLLKOBbLIE CMECU, pyAabl, CNNaBbl U T. ., HeOAHOPOAHbLI N0 COCTaBy MO CBOEWn
npupoge. Takue MaTepuanbl CTaHgapTHLIX 06pa3LIOB AOSKHBI BbITh UCCNeAoBaHbI HA HEOAHOPOAHOCTb.

HeonpeaeneHHOCTb, 06yCcnoBneHHas HeoAHOPOAHOCTLIO MEXY IK3EMMIIAPaMU, MOXKET BbITb He3HaYMTENLHOM
nnu gaxe nNpeHeGpexrmo Manol no cpaBHEHMIO C HeoNPeaeneHHOCTLI0, CBA3aHHON, Hanpumep, ¢ uccnegoBaHU-
€M CTabuIbHOCTU NN YCTaHOBEHNEM 3HAYEHUS aTTECTYEMOWN XapaKTepUCTUKU, HO B HEKOTOPBIX CRyYasx Hemns-
6eXHO TO, UTO OHa GyaeT paBHa unu 6osbLUe HeonpeaeneHHOCTH, 06ycroBneHHOW cnocoboM yCTaHOBNEHUS 3Ha-
YeHus1 aTTecTyeMol xapakTepucTukn. MHoroe 3aBUCUT OT TEXHONOTUYECKUX NPUEMOB YMeHbLUEHWSA HeoaHOpOoa-
HOCTU NapTuK, NMPUMEHSIEMbIX Ha CTagun NPUroTOBNEHUA MaTepuana.

7.3 NMoHsATUE OQHOPOAHOCTHU

MaTtepuan cuutatoT uaeansHO 0gHOPOAHBLIM OTHOCUTENLHO aTTECTYEMOIN XapakTepUCTUKKN, €CAU OTCYTCTBY-
0T PacxoXaeHus Mexay 3HaueHUsIMU 3TO XapakKTepUCTUKN B pa3HbIX YacTsax MaTepuana. OgHako Ha NpakTuke
Martepuvan Nnpu3HalT O4HOPOAHLIM, ECIIU pacxoXAeHne Mexay 3Ha4YeHUAMU 3TOW XapakTEPUCTUKU B pa3nnYHbIX
yacTsix MmaTepuana npeHe6peXXMMo Maso no cpaBHEHWIO C COCTaBNAIOLWEN HeonpeaeeHHOCTH, YCTaHOBNEHHOMN,
HanpumMep, no pe3ynsraTam onpeaeneHusl aTTectoBaHHoro sHaveHnss ACO.

CyulecTByIOT OrpaHA4eHUS OLIeHKU HeonpeaeneHHOCTU, 06ycnoBNeHHOW HEOAHOPOAHOCTLIO MeXay SK3eM-
nnapamu Uy,. CneflyeT yuntbiBaTh 3TOT hakTop, BO3HUKAOLLMIA BCIIEACTBUE BNUAHUSA, HANPUMep, METOANKN N3me-
PEHUN.

IMpumeyanue— ByacmHocmu, ecnu 0519 OUEHKU HEOOHOPOOHOCMU UCMONb3YIOMm MEemoOuKU U3mepeHul ¢
HedocmamoyHOU 108MOPSEeMOCMbI0, Cyuecmeyem PUCK He8epHOU OUeHKu HeonpedeneHHocmu, obycnoeneHHoU
HEe0OHOPOOHOCMEIO, criedosamerisHo, nNPobbl, omobparHble Ons usmeperul, 0omkHbl bbimbs docmamoyHo bonbuwiumu,
ymobsr smom eud ombopa npobel He 8HOCUIST 3HAYUMEbHO20 6knada 8 HeonpPedeneHHOCMb, 0byCOBMeHHYH M08Mo-
psieMocmeio uamepeHul (cm. 7.10).

lNpu onpedeneHuu MexxaK3eMsipHol He0GHOPOBHOCMU Uy, Criedyem ucroib306ame MemoOuKU UsMepe-
Hul ¢ 8bICOKOU 1Mo8MopsieMoCMbio.

B HacTosiLLeM nogpasaene paccMoTpeHa HeoAHOPOAHOCTbL Macchl MaTepuana B LIeNoM, Tak kak anst 6one-
lmnHeTea CO Hanbonee BaxeH 3TOT TUM HeOAHOPOAHOCTU.

MpumedyaHune — CylecTBYIOT UCKITIOYEHNS, HAaNPUMep, NpyU aHanvae NnacTuHel nu donbrm Heobxoguma
OlLleHKa HEeOAHOPOAHOCTM MOBEPXHOCTU MaTepvana. Yawe Bcero Hanbonee 3HauMma HEOQHOPOAHOCTb BAOMb MOBEPX-
HOCTM, @ He B HanpasfieHnK, NepneHaVKySIPHOM K NOBEPXHOCTMU.

BonbLWWHCTBO paccykaeHWii B 3TOM nodpasaene Takke cnpaseannebl Anst ApYrnx TUNOB HEOAHOPOAHOC-
TW, HO NpeanoXeHHbIe pekoMeHdaLun criegyeT ConocTaBNAThb C KOHKPETHLIMU pekoMeHJaLMaMY ApYTrMX HopMa-
TUBHbIX JOKYMEHTOB.

7.4 UHgukaTopbl 04HOPOAHOCTU

B npgeansHom cnyvae HeogHopoaHocTb MaTepuana CO gonxHa 6bITb oLieHeHa AN KaXaoh atTecTyeMol
xapaktepucTuki. Ans CO, nccneayembix Ha 0THOCUTENbHO GOIbLLIOE YMCTIO XapakTepUCTUK, ONpeaeneHue ctene-
HW HEOOQHOPOAHOCTM BCEX XapaKTepPUCTUK MOXET BbITb 0BpeMeHNTENLHO Kak 3KOHOMUYECKU, TaK U hnandecku, a B
HEeKOTOpbIX CryYasix — HellenecoobpasHo. CriegyeT yunTeiBaTh, YTO KavecTBo BhinyLweHHoro CO 3aBucuT (cpeam
MpoYeEro) 1 OT OLEHKN MEeX3K3eMMNIsApHOA HEOAHOPOAHOCTU.

Ha npakTvike cteneHb oaHopogHocT CO MoxeT (Npu onpeaeneHHbIX yernoBusx) ObiTb oLieHeHa ToNbKo ANs
onpeaeneHHbIX XapakTepucTyK, eCniy YCTaHOBMEHO, YTO onpeaeneHne cTeneHn HeogHOPOAHOCTH Mo BCEM KOMMO-
HeHTam HelenecoobpasHo. BaxHo, 4Tobbl 3TU XapakTepucTWKM BbIni NpaBuibHO BbIGPaHbl C y4ETOM YCTaHOBNEH-
HBIX XUMUYECKUX NN PU3NYECKMX 3aBUCUMOCTEN.

IMpumepsbi

1 OyeHeHHas1 cmeneHb HeOOHOPOOHOCMU HEKOMOPLIX COMyMcmeaYyrowux KOMIoHeHmoe 8 mamepuane CO
Mo)xem Oamb OCHO8aHue NpednosoXumb aHar02U4YHY0 CMeneHb HEOOHOPOAHOCMU Or1s1 OCMalnbHbLIX 3/1eMEeH-
moes.

2 B cny4ae CO 6ypozo yanst HeoGHOpodHOCMb s1enisemcsi hyHKyuell pacnpedesieHus1 30/bl U cepbl, no-
CKOJIbKY @HOCUM HauboIbwul eksiad no cpagHeHUo ¢ HEOOHOPOGHOCMbIO Gpyaux Xapakmepucmuk o6pasya.

Bo Bcex cny4vyaax aoJkKHO 6bITb nosy4yeHo gononHuTeNbHoe gokasaTesibCTBO OAHOPOAHOCTU XapaKTepuc-
TUK, He noATBePXAEeHHbIX 3KCNeprnMeHTanbHO Npu nccrnegosaH 0gHOPOAHOCTH.

MpumeyaHun e — Takoe AokasaTenbCTBO OQHOPOAHOCTU XapaKTEPUCTUK MOXET GbiTb NMONy4YeHO, HanpumMep, u3
nuTepaTypHbIX UCTOYHUKOB, NPV UCCNEeOBaHUM CTabUNbHOCTU UMW NPW ONPEAENeHN 3HA4YEeHUIl NapameTpoB COCTaBa U
CBOWNCTB marepuana.

16



rocTP 8.694—2010

Mony4veHHoe AoKa3aTeNLCTBO AOMKHO MO3BOUTL KOMTMYECTBEHHO NEPEHECTH 3HAYEHWE SKCNepPUMEHTaTbHO
yCTaHOBSIEHHOW HEOAHOPOAHOCTU OT OAHOW XapakTepUCTUKK Ha Apyryto ¢ 060CHOBaHWEM TOrO, YTO CTerneHb Heo-
OHOPOAHOCTU OLieHeHa NpaBuibHO.

7.5 UamepeHus

MamepeHrusi, npoeoavMble NpW UccreaoBaHNM OQHOPOAHOCTM, HEOBXOAUMO BbIMOSHATE B YCMOBUSIX MOBTO-
psiemocTu. Kpome Toro, cTaHgapTHOE OTKIOHEeHWE MOBTOPSIEMOCTM MeToaukmn nameperuia no FOCT P UCO 5725-1
[OOMKHO ObITh He3HauUMTeNbHLIM. Criegyert, Mo BO3MOXHOCTH, CTPEMUTLCS K TAKOW CUTyaLMm, NpU KOTOPOI Heornpe-
AeNeHHOCTb, 0BYCNOBNeHHan MHOrOKpaTHLIMM U3MEPEHNAMU CBONCTBA OQHOMO 3K3emnnispa (s, /Jn_), 6yget
3Ha4UTEsIbHO MeHbLLe, YeM (OXugaemMasi) CyMmapHasi CTaH4apTHas HeornpeaeeHHOCTb aTTECTOBAHHOIO 3Have-
Hus ACO.

MpuMeyaHwue— B HekoTopbIx criydasix MoryT 6bITk MCMONb30BaHbI ansTepHaTvBHbIE nogxogb! [10] B gononHe-
HMe K ONUCaHHOMY, YTO NPUBOOUT K nqueﬁ OLEHKe HeonpeaeneHHOCTH.

MamepeHus 4omkHbl BbITb BbINOMHEHbI TaKMM 06pa3oM, UToBbI MOXXHO BblNo OTAENUTL TPEHA PesySbTaToB
N3MepeHuit aTTeCcTyeMoi XxapakTepuUCTUKKL B NapTumn obpasLoB. TO MOXET BbiTb AOCTUMHYTO NYTEM NMOBTOPHbLIX
N3MepeHWii aTTeCTyeMOI XapakTepucTuk/ B obpasLax, NCrnosib3yeMblX Npu UccieqoBaH OQHOPOAHOCTW, B CIY-
YaiiHoM nopsigke. MopsaoK U3MepeHUii MOXET BbITb USMEHEH.

Mpumep — [nsa uccnedosaHusi 0GHopodHocmu ucnons3yrom 10 nopyuli o6pa3syos. lMpoeodsm mpu noemop-
HbIX UaMepeHusi. CxeMa 8bIMO/IHeHUS U3MepeHul Mmoxem 6bimb cnedyroujeli:

MoemopHoe usamepeHue N0 1:1—3—5—7—9—2—4—6—8—10.

MoemopHoe uameperHue N0 2: 10 —9—8—7—6—5—4—3—2—1.

MoemopHoe uamepeHue N©3: 2 —4—6—8—10—1—3—5—7—09.

Tperg BcreacTBre Apelicdha B UsMepeHusix MOXeT BbiTb 0BHapyXeH nyTem aHasiv3a 3Toro TpeHaa B TOYHOM
MopsiaKe BbINOMHEHUs U3MepeHuin. 3aBUCUMOCTb PesyrLTaToB U3MEPEHWIA OT KadecTBa NPUIOTOBNEHUsl MaTepura-
na mMoxeT 6bITb 0BHapy)xeHa NyTeM aHanMaa noslyYeHHbIX CpeaHNX 3HaYeHWI pesynLTaToB U3MEPEHUI aTTecTye-
MO XapaKTepUCTUKN KaXaoro aksemnsipa (MopLmm) kak oyHKUMKU OT WX nopsigkoBoro Homepa. MNpu atom nopsa-
KOBbI HOMep NPobbl AOKEH ObITb YCTAHOBMEH Ha CTaguy NPUroTOBNEHUS.

7.6 Ctatuctnyeckn o60ocHoBaHHbIe cxeMbl oT6opa Npo6 u aHanus TpeHaa

Cxema oT60pa, NpuMeHsieMasi Ans Bbibopa aK3eMIIsipoB (M3genuit) npu uccnegoBaHUn HEOAHOPOAHOCTH,
MOXeT BbITb CrnyYaliHoW, COBOKYNHOW Cy4aitHOMN 1, B HEKOTOpPbIX criyyasix, — cucTemaTudeckoi. OHa gomkHa
y4uTbIBaTb BOSMOXHbIE HE4OoCTaTKU MeToAa npurotoeneHns matepuarna CO, no3sonsas, Takum obpasom, nposecTu
KPUTUYECKYIO NMPOBEpKY U3roTOBMEHHOW NapTun. PasgeneHue napTum Ha BbIGOPKU pekoMeHAYyeTCA BO MHOMX
Cnyyasx, TaK Kak npy 8ToM rapaHTUpyeTcs paBHOMEpHoe pacrnpeferieHne 3Kk3eMnnspos, BblopaHHbIX 4ns uccne-
AoBaHWs ogHopoaHocTW. CucTeMaTuyeckue cxembl MOryT 6bITb NPMMEHEHBI B TEX Cry4asX, Koraa NpakTuiecku
OTCYTCTBYET PUCK HE 3aMETUTb CUCTEMATUYECKUX USMEHEHMNA 3HAYEHWUIA aTTECTYEeMO XapaKTepUCTUKN B NapTUK.

M3amepeHust cnedyeT BbIMOMHATL Takum 06pa3omM, 4Tobbl TpeHAbl, 00yCNoBNEHHbIE U3MEHEHWEM 3HAYEHUS!
aTTecTyemMol XapakTepucTmku B o6pasLiax, U TpeHabl, 06YCrNOBNEHHbIE 04epPeaHOCTLIO BLINONHEHUS U3MepeHiA,
He BNnAanu apyr Ha apyra.

MpumeyaHune— B cxeme n3amepeHuii aTo MoXeT BbiTb JOCTUIHYTO, HANPUMeEP, paHaoMU3aumen otTéopa
3K3eMNMAPOB B COYeTaHUM C UBMEHEHUEM Nnopsiika U3MEpPEHUSI.

Mepen onpegeneHvem aHa4YeHUsi cCtaHAAPTHOW HeonpeAeneHHOCTU, 06YCNOBIEHHOW MEXAK3EMIUISIPHOW
HeoAHOPOAHOCTLIO, NOMyYeHHbIe 3KCMepUMeHTanbHble AaHHble A0MKHbI 6biTh NPOBEPeHbl Ha TpeHabl. B 8.3.1
OCHOBHOW cnocob aHanusa TpeHda npuseaeH Ans cryyas uccnefoBaHusl cTabunbHOCTH.

MpumedyaHune— 3Ta METOAONOMMA MOXeT ObITb TakKe UCMONb3OBaHA ANSA Pe3ynbTaTOB U3MEPEHWNA,
NoNyYeHHbIX Npun nccnegoBaHnmn Me»(akaemnnﬂpnoﬁ OAHOPOAHOCTN NapTUN.

Ecnv no pesynstatam nccrnegoBaHuii yCTaHOBINEH CYLLECTBEHHbIV TPeHA 3HaYeHWI aTTecTyeMol xapakTe-
PUCTUKM B 3Kk3emnnsipax matepnana CO, To n3roToBNEeHHyo NapTUIo CYATAIOT HENoAXoAsLLer Ans AanbHewei
atTecTaumm.

TpeHA B pesynsraTax nsmepeHuii B page crydaeB MOXKeT BbITb yUTeH He3aBUCUMO OT TOFO, 3Ha4YUM 1 OH
CTaTUCTUYECKM MU HeaHa4yuM. MeTog aHanusa TpeHaa v, Npy HeobxoAUMOCTW, BHECEHWE NOMpaBku Ha apeid
cpeacTBa U3MePEHU, MoxeT BbITb peanvaoBaH NnpuMeHeHneM obpasLia Ans KOHTPONS, 3HaueHUe BeSIMUYMHbI KOTO-
pOro MOXeT ObITb U3MEePEHO UCTONb3YeMbIM CPeACTBOM U3MEPEHUIA.

Mpwn obHapyxeHUW TPeHAA 3HAYEHUsI aTTeCTYEMO XapaKTepUCTUKA B NapTuK maTtepuana CO MoxeT 6bITb
1CMosb3oBaH NOBTOPHbIV MiaH npouedypbl pasgeneHus naptum matepuana CO Ha yacTu ang addekTueHoro
NCKITroYeHNs TpeHaa.
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7.7 OnpeageneHne ogHOPOAHOCTU
Mogenb u3aMepeHWid Npyu uccnefgoBaHUW OQHOPOAHOCTU C UCMOSIb30BaHMEM i =1, ..., @ 9K3eMMSAPOB U
j=1, ..., n; n3MepeHunii MoxeT BbITb NpeacTaBneHa B Buae

Xj =t At e ®)

rae Xy — pesynbraTt e4UHUYHOro aMepeHua Npu ncecnegosaHU OAHOPOAHOCTNU,
H— MaTeMaTu4eckoe oxuaaHue Xj, KoTopoe paBHO 3Ha4eHWto obuero cpeaHero (cpep,Hee cpegHuX 3Ha4ve-
HI/II7I), npn Yncne NoOBTOPHbLIX U3MepeHui, CTPEeMALLNXCA K 6eCKOHEUHOCTU.

Ecnun namepeHna HecMelLleHHble, TO ¢4 paBHO UCTUHHOMY 3HAYEHUIO. YneHbl A,- U g; — OLleHKa cmelLleHna
npv ycTaHOBIIEHUN HEOOHOPOAHOCTU MeXAY 3K3eMniaapaMun n cnyvdanHasa norpeLllHoOCTb U3MepeHUa CoOOTBETCTBEH-
HO. ,D,VICI'IepCVIVI 3TUX YNEeHOB — 3TO AUcCnepcna HeoAHOPOAHOCTU MeXAay aKaeMnaapamu n gucnepcuna NoBTopse-
MOCTW COOTBETCTBEHHO.

MpwumedaHue— Npegnonaraior, 4o A; 1 g CTaTUCTUYECKN HE3ABMCUMBI, HEOAHOPOAHOCTL MEXAY 3K3emn-
nApamy He BINWSIET Ha MOBTOPSIEMOCTb PE3yneTaToB M3mMepeHnit  HaoGopoT. Kpome Toro, npeanonaraiot, Yto nepemeH-
Hble A; M g VMEIOT HopMaribHOe pacnipefeneHme.

Ons onpeaeneHnsa HeOAQHOPOAHOCTU MeXay 3K3emMnnapamMu MOryT 6biTb pa3paboTaHbl pa3nyHble NiaHbl
aKcrnepurMeHTa. B npunoxeHun A npuseeHbl cTaTUcTUYECKe NoaxXo bl NO NPUMEHeHWH0 0AHOMAaKTOPHOTO U ABYX-
(hakTOpHOro ANCNepCHOHHOrO aHanm3a, B NpUNoXeHW B — HekoTopble Npumeps.

7.8 OnpegeneHne ogHOPOAHOCTU MeXAY 3K3eMnnApaMu

Llenb onpeaeneHns oqHOPOAHOCTU MEXAY SK3eMMIsipaMm 3aKitovaeTcsl B OLEHWBAHUW U3MEHEHWS 3HaYe-
HU aTTeCTyeMOol XapakTepUCTUKN MEXIY HAMW.

[Be TUNNYHbIe 3KCepUMeEHTaNbHbIE MOAENW OnpeaesieH!st 0QHOPOAHOCTU MeXAay 3k3emnnsipamu nobpa-
XKeHbl Ha pycyHkax 1 n 2.

Oksemnnap Ne 1 Oksemnnsp Ne 2 Sksemnnsp Ne k

n npo6 n npo6 n npo6
B BbiGopke B BblGopke B BbiGopke

.

n npeobpa-
30BaHUN

n npeoGpa- n npeobpa-
30BaHU 30BaHUN

BHYTpU 3K3eMNIsipoB

n usMepeHun

-

Mexay akseMnnapamu

PucyHok 1 — Cxema onpegeneHns Mexak3eMnnspHoOW HEOAHOPOAHOCTU

Ha pucyHke 1 npoaeMoHCTprpoBaHa cxema onpeaeneHna Mexak3seMmnnisipHo HeoA4HOPOAHOCTU, Npeayc-
MaTpusatoLian otbop BbIGopoUHbIX NP6 (Npob B BLIGOPKE) N3 ak3eMNNApoB. [pu Takoi cxeme akcnepuMeHTa
BCNEACTBUE TOrO, YTO U3 KaXKAOro dk3emnnsapa Gbinu B3ATb MHOroYUCneHHbIe Npobbl, Aucnepcusa pesynsTaTtos
N3MepeHUi BENMUMHBI «<MEXAY aK3eMnnsapamn» aenseTca chyHKUMe cTaHAapTHOMO OTKIIOHEHWUS! pe3ynbTaTos 13-
MepeHWI BENUYMHbI B pasfiniHbIX 3K3eMnNApax, Toraa Kak aucnepcust pesyrsraTtoB U3MepeHUiA BeIMUYUHbLI «BHYT-
Py 3K3eMNNAPOB» SBNAETCS hyHKUNER CTaHAAPTHOTO OTKNOHEHWS PesyrsTaToB MSMEPEHUI BENUUUHBLI BHYTPU 3K-
3eMNNSAPOB W YUUTLIBAET PACXOXKAEHUSA PE3YNbTaToOB U3MepeHuii, 0BycrnoBmneHHbIe, B TOM Ynicne, 0Tbopom npcb n
npobonoaroToBKOM.
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[ Sk3emnnsp Ne 1 [ Sk3emnnsip Ne 2 ] Sk3emnnsap Ne k

MpeoGpa-
30BaHue

Mpeobpa-
30BaHue

n n3MepeHun

Mpeobpa-
3o0BaHue

n U3MepeHun

n uaMepeHnn

Mexay sksemnnspamun

BHYTPU 3K3eMNNsipos

PucyHok 2 — AnbrepHaTMBHasi cxema onpeaeneHns MexXaK3eMIspHON HeoOQHOPOAHOCTH

Ha pucyHke 2 npeacTaeneHa cxema sKcrnepumeHTa A4nsa cnydas, korga otéop BelbopouHbix Npob (Npob B
BbIBOPKE) OT 3K3EMMIIAPOB HEBO3MOXKEH WUINU HE NpoBeAeH, HanpuMep, No IKOHOMUYECKUM NpudnHaMm. Mpu aTow
CXeMe aKcrnepuMeHTa ANCNepcus pesynsraTtoB U3MePeHUIn BENUHUHBI «MeXdy aK3eMNaspamuy» ABnaeTca dyHK-
Liyeii cTaH4apTHOIO OTKIIOHEHWS pe3ybTaToB U3MePEeHWiA BENUYMHbLI B pasnnyHbIX 3K3eMnnsapax, Toraa kak guc-
nepcys pesynbTaToB U3MePEHWIA BENMUYUHBLI «BHYTPY 3K3eMMNAPpOoB» aBnsetcs pyHKUMel CTaHAapTHOMO OTKIOHe-
HWS1 pe3ynbTaToB N3MEePEeHUA BeNUUYMHBI BHYTPU 3K3EMMNIAPOB U YUUTLIBAET PACXOXKAEHUS Pe3ynbTaToB U3mepe-
HWIA, 0ByCnoBnNeHHbIE, B TOM Y1cne, NpobonoaroToBKOW.

Ha obpasuax, NpurogHbIX Anst NpoBeAeHUS O4HOTO U3MEPEHUS, T — YUCIO NMOBTOPHBLIX U3MEPEHWIA, paBHO 1.
B Tex cnyyasix, rae Bblbopka No3BonsieT BbIMOMHUTL MHOTOUMCEHHbIE U3MepeHus nocne npeobpasoBaHus, n, kak
npaswno, Oyaet 6onblue. B Tex cnyyasix, rae n > 1, pesynbratbl UamepeHuii MoryT 6biTb 06paboTaHbl C MOMOLLIbIO
avcnepcrnoHHoro aHanusa [cm pasgen A.1 (npunoxexue A) n paszgen B.2 (npunoxeHue B)].

Ecnu ncnonbayetcs oaHoaKTOPHbIA AUCNEPCUOHHLIN aHanus, Toraa Sy, B 060UX crnydYasx MoXeT bbiTb
paccy1TaHo no dopmyne

M Samong -M Swithin
I

Sip =S4 = e @)

rae Si — ancnepcusa pesynstaTtoB U3MepeHUii;
ny — cpeaHee 4Yncno pesyneraTtos NapannesbHbIX I/I3MepeHl/1I;i.

2 2
aK3eMnndpa a Up.
B aTux cnyvasix gucnepcus mexa MW Sy, WOEHTUYHa U

OueHusaHue HeorpedeneHHocMu, 0bycrioaneHHOU MeXX3K3eMTIsIpHOU HeOOHOPOAHOCMbLIO Mamepuana
CO, moxem 6bimb rpoeedeHo 8 coomeemcemauu ¢ peKkomeHoauyusmu [4].

MpumeyaHue — BrkrroyeHue nonoxeHus 06ycroeneHo mpebosaHusMU HaUyUOHanbHo20 HOpMamugHoO2o
GokymeHma [4] @ yacmu oueHugaHuUs HeoripederneHHocmu, obycnoaneHHol HeoBHopodHocmer mamepuana CO.

7.9 HepocTaTtouHasi noBTOpsieMoCcTb MeTOAUK U3MepeHUn

He Bcerga LenecoobpasHo NpoBoanTL onpedeneHne ogHOPOOHOCTU, UCMOSb3YS METOAUKY USMEPEHUI C
OOCTaTOMHOW MOBTOPSAEMOCTLI0. B 3TUX criyyasix 4onycKaeTcs UCMonb30BaTh ansTepHaTUBHBIA Noaxo, No3Bonsi-
FOLLMIA MaKCMaIIbHO OLLEHUTL BOSMOXHbIE BNusiHUA. Ecnu u,,, — cTaHAapTHas HeonpedeneHHOCTb, 00ycrnoBneH-
Hasi HeOAHOPOAHOCTLIO MEXAY AK3eMMNsApamMu, BKtoHaeMasi B CyMMapHyH CTaHAapTHYH0 HeonpeaeneHHOCTb, TO

MS, — MS, i+ 52
amongn within < szb < sgb + % (5)

MpaBasi YacTb 3TOro BbIpaXKeHWsi NpeacTaenaeT cobol keagpaT cTaHAapTHON HeonpeaeneHHoCTH, 0bycrnoB-
NeHHoW pesynbTatamy U3MepeHWn BeNuYrHel B 04HOM 3Kk3eMnuisipe. JleBasi 4acTb NpeacTaBnsieT BoipaxeHue,
o6ycrnosneHHoe BIUsiHUEM HeomnpedesieHHOCTU MeXay 3K3eMMsipamMiu, ycTaHOBIEHHOe METOA0M ANCNEPCUOHHO-
ro aHanusa. [iucnepcusi NOBTOPSIEMOCTIN MOXKET BbITb NOMyYeHa OTAEMLHO UMW NPUHATa paBHON MS, -

PasnuyHble nogxoAdbl, CBA3aHHbLIE C OLEHUBAHWEM HeonpeaeneHHOCTU, yUnThIBaoLWen HeoCTaTouHyo
MOBTOPAEMOCTb METOANKM U3MEPEHWIA MOMUMO peayrkTaTta, nony4eHHoro no dopmyrne (4), paccmoTpeHs B [12].
BrnvsiHue cTaHaapTHOrO OTKNOHEHWS MOBTOPSIEMOCTU Ha Sp;, MOXET BblITb YHTEHO NP UCMOSNb30BaHUM BbIpaXKeHUs
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_ [MSuitnin 42
Upp = n v ’ (6)
MSyithin

rae MS, i, — Ancnepcusi, obycnoeneHHas pesynsratamMmu USMepeHuid BenimnHbl B 04HOM ak3emMnisipe obpasua,
Mony4YeHHBIMU B YCIOBUSIX NMOBTOPSIEMOCTMH;

Vups ... — YUCNO cTeneHen ceoboabl gucnepcuit MS .

within
n pnmMmedyaHune — 310 Bblpa)XeHNne OCHOBaHO Ha MONMOXeHUM O TOM, YTO ANA Spp MOXET ObITb yCTaHOB/MEH

JOBEPUTENbHBIN UHTEPBAN W YTO MnonylwmprHa 95%-Horo goBepuTENbHOIO MHTepBana, npeobpasoBaHHas B cTaHaapT-
HYI0 HeonpeneneHHOCTb, MOXET ObITb paccMoTpeHa Kak CTeneHb BNUsAHNA NOBTOPAEMOCTU METOAUNKU M3MepeHVIl7I Ha
OUEHKY Spp. OTO Bblpa)XeHUE CINYXUT NMPUMEPOM TOro, Kak MOryT BbiTb yuUTeHbl 3aTpyaAHEHUs1 MPY OLEHKE HEOQHOPOAHO-
ctn. MoryT 6b1Tb paspaboTaHbl U Apyrive MeToAbl, HO OHW QOIMKHbI OTBEYaTb KPUTEPUSIM, NPUBEAEHHLIM B ypaBHeHUN (5).

7.10 BHyTpHUaksemMnnsapHaa HeogHOpPoOaAHOCTb

OnpepeneHne ogHOPOOHOCTU BHYTPU 3K3EMMIsipa NPOBOAAT TOMbKO B TEX CrydasiX, KOrga aK3emruisipbl
ncxogHoro matepuana CO moryT ObITb pazgeneHsbl Ha BbibopoYHble Npobbl (Mpobbl B BuIGopke). Bo MHormx
cnyyasix HeBO3MOXHO MOSYHUTE TOHHYIO OLIEHKY AMcnepcuu, 06ycrnoBneHHON HeOAHOPOAHOCTLI0 BHYTPU 3K3eMI-
nspa. CTaHgapTHOE OTKIOHEHME NOBTOPSEMOCT METOANKA U3MEPEHUIA criedyeT Bcerga yHUTbiBaTh NpY OLEHKE
BHYTPUSKIEMMIISIPHOW HEOAHOPOAHOCTU, 3TO MPUBOAMNT K NMOBbILLEHWIO OLIEHKU CTaHAAapTHOW HeonpegerieHHOCT!,
0BycrnoBneHHoW HeoAHOPOAHOCTLIO BHYTPM 3k3emMmnsipa CO s,5, MO CPaBHEHUIO C peanbHbIM 3Ha4YeHeM Heonpe-
AeneHHocTU. Ha pucyHke 3 npeacTaBneHa cxema nccneaoBaHnsa HeoAHOPOAHOCTU BHYTPY SK3eMsipa.

W3 aksemnnsipa oTbMpatoT MHOrouMcrieHHble HaBecku (Mpobbl), NpobonoaroToBKy KOTOPLIX NMPOBOAAT OAWH
pas (CM. pUCyHOK 3).

Ok3emnnsp

A
Mpo6a Mpob6a Mpo6a
B BblGopKe Ne 1 B BbiGopke Ne 2 B BbiGopke Ne k

[I'IpeospasoaaHMe] [I'Ipeoﬁpasosan—me] [I'Ipeo6paaoBaHue]

Y Y Y BHyTpM
/ J [ ’ ] [ / J o
n usMepeHui n usMepeHni N U3MepeHui

Mexay rpynnamu

PucyHok 3 — Cxema onpegeneHvsi BHyTPUIK3EMIIIAPHOW HEOAHOPOAHOCTM

MWHUManbHLIA pasmep NpoBbl onpedensitoT Ha OCHOBaHUM UCCNeAoBaHW HEOAHOPOAHOCTU BHY TP 3K3EM-
nnspa ¢ Ucnonb3oBaHWeM pasnvyHbIX HaBecoK. B cBsau ¢ TeM, YTo CTaHAApTHOE OTKIOHEHWE, 0BycnoBneHHoe
HEOAHOPOAHOCTLH BHYTPU 8K3eMMsipa, 3aBUCUT OT YKCa YacTyL, onpeaensiiolLX CBOWCTBO, TO Mo BO3ZMOXKHO-
CTU criedyeT YCTaHOBWUTb MUHUMAbHOE YACNO YaCTUL, (UM MUHUMATBHYH HABECKY).

MpumevyaHuns

1 MWHMManbHbIN pasmep Npobbl MoxeT BbITb onpedeneH NyTeM SKCTPanonAuMKU. JKCTPanonsiuusl CTaHO4apTHbIX
OTKIOHEHWI, 0BYCNOBMNEHHbIX pe3yrnkrataMy U3MepeHnii BENUUMHBI BHYTPY SK3EMNMAPOB Pa3fuYHbIX Pa3MepoOB, MOXET
6bITb UCMOMNB30BaHA ANsl HAXOXAEHWA HaMMEHbLLEro pasmepa npobbl, KOTOPbIN HE BMUSIET HA MOBTOPSIEMOCTb Pesdyrib-
TATOB U3MEPEHWI 3TOW BenuuduHel. B CBA3M ¢ TeM, 4To cTaHgapTHOe OTKNOHEHWe, obyCcrnoBneHHOe HeOaAHOPOAHOCTLID
BHYTPM 3K3eMNnspa, Kak npaBuno, NpeacTaensieT coboi 3aBbIWEHHYIO OUEHKY, MUHMMAarbHbIM pasvep npobbl Takke
OyaeT 3aBbIlUEHHON OLEHKOM.

2 MuvHuUManbHeI pasmep Npo6 MoxeT ObiTb YCTAHOBIMEH B XOA4€ OLEHKW paBeHCTBa 3HAYEHWI CTaHQapTHOro
OTKIOHEHWs Pe3ynbTaToB U3MEPEHU BENMYMHbI, NONYYEHHLIX C UCMOMb30BaHNEM KOHKPETHOIrO pasmepa npobbl Mare-
pvana, u CTaHO4apTHOIO OTKIMOHEHWUs1 NOBTOPSIEMOCTU METOAMKU M3MEpeHUi. Takasa oueHKka MOXeT OblTb npoBepeHa
nyTem CPaBHEHMs QUCTepcuii co 3HadeHnem kputepus x° (6onee nogpobHbie ceegeHns cM. B pykosoacTee [13]). Pas-
Mep npobbl, UCNOML30BaHHON B TAKOM 3KCNEpUMEHTe, AOMyCcKaeTcsl CYMTaTb MUHMMArbHLIM pa3Mepom npobebl.
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Ouenuearue HeorpederneHHocmu, 0bycrioerieHHOU 8HYMPU3K3eMIISPHOU HEOOHOPOOHOCMbBIO Mamepua-
na CO, moxem 6bimb oCywiecmerieHo 8 coomeememeuu ¢ pekomeHdauuamu [4].

1pume yaHue — BrknoyeHue nonoxexusi 06ycriosneHo mpebosarHusiMU HaULUOHANbHO020 HOPMamueHo20
dokymerHma — pexkomeHOayutl [4] 8 yacmu oyeHusaHusi HeonpedeneHHocmu, 0bycrnoeneHHol HEeOOHOPOBHOCMbIO
mamepuana CO.

8 UccnepoBaHne cTabMnbLHOCTU

8.1 Tunbl cTabunbHoOCTU

CyulecTByloT ABa TMNa cTabUnbHOCTH, KOTOPLIE criedyeT paccMOTpeTb Mpu aTTecTaumu cTaHgapTHbIX
0b6pasLoB:

- DONroBpeMeHHas CTabunbHOCTb;

- KpaTKOBPEMEHHan CTabUNbHOCTb.

OonrospeMeHHasa cTabunbHOCTL MaTepyana ctTaHgapTHOro obpasua ceszaHa ¢ HeM3MEHHOCTbIO aTTecTo-
BaHHoro 3HaveHust CO npu xpaHeHu1 y narotosutens u notpebutens CO. KpaTkoBpemeHHasa cTabunbHOCTL CBS-
3aHa C HeM3MeHHOCTbIO aTTecToBaHHOro 3HaueHus1 CO npu TpaHCNOPTUPOBaHWUU. B HEKOTOPLIX CNyYanx HEBO3-
MOXXHO NnoaaepxvBaTh ycnosusi, obecneuuBatoLLye ctabuneHocTb Matepuana CO Bo Bpemsi TpaHCNopTUpoBa-
HWA, B 3TOM Cnydae cneayeTt BHECTU NonpaBKy Ha AONOMHUTENBHYO HeonpeaeNeHHOCT 3HaUYeHWIn CBOMCTB.

Ina pacueTa HeonpeaeneHHOCTU aTTecTOBaHHOrO 3HaveHust ACO, ykasbiBaeMoro B nacrnopTe, BaxHa npa-
BUNbHaA OLEHKa A0NTOBPEMEHHOW M KpAaTKOBPEMEHHOM CTabUNBHOCTH.

Mpu atTectaummn CO [oskHbI BbITb YCTAHOBNEHLI CBEASHUS O TOM, YTO MOXET NPOUCX0AUTL ¢ 06pasLLIoM npu
HecobnioaeHun TpebyeMbixX yCIrIoBUA TPaHCMOPTUPOBAHUS.

Mpumevanunsa

1 9710 3HaHWe no3BorsieT U3rOTOBUTENIO AaTh Ny4line pekoMeHaauuu, a nosb3oBaTenio — MosyunTb NPOAYKT
Hagnexalero Ka4ecrea.

2 B psige cny4aeB gns wsrotoBuTens u nonb3oBatensa ACO pekomenayetca npoepka ACO nepep ero nepebim
MCMONb30BaHNEM B LIENsX NPOBEPKM COOTBETCTBMS aTTECTOBAHHOIO 3HAYEHUs], YKa3aHHOro B Macnoprte, U BO3MOXHOCTU
ero ganbHenwero ucnonb3oBaHus.

WccnepoBaHus cTabunbHOCTK, BeIMOMHAEMbIE B MpoLecce aTTecTaLumu, MPOBOAAT He TONbKO AN oLeHuBa-
HWS1 HeornpeaeneHHoCTH, 66ycnoBIeHHOW HecTabunbHOCTLIO MaTepuana, Ho 1 Ans BbiIbopa Hagnexaluyx ycrnoBuii
XpaHeHWs 1 TPaHCTIOPTUPOBAHWSI.

8.2 MnaHupoBaHKe 3KcnepumMeHTa

CyLuecTBYIOT ABA OCHOBHbIX MNaHa aKkcnepuMeHTa Ans nposeaeHus paboT no onpegeneHnto cTabunsHoCTy
cornacHo pekomergauusm [4], [6], [12], [14]:

- Knaccuyeckoe nccrnegosaHue ctabunsHocTu;

- U3OXPOHHOE UccreaoBaHne cTabunbHOCTY.

Mpw knaccuveckom UccredoBaHUM CTabnnbHOCTY OTAENbHbIE NPOGbI, N3rOTOBMNEHHbIE B OAHO U TO e Bpe-
M5 (B B1AE NapTWK) NO OAHOW U TOI e MeToaMKe NPUroTOBIEHWS, USMEPSIIOT Yepes ornpeaeneHHbIe NMPOMEXYTKM
BpeMeHW. B aToM criydae 3aMepeHust BhINOMHSIOT B yCIOBUSX MTPOMEXKYTOYHOW MPeLW3UOHHOCTM, YTO NPUBOAUT K
OTHOCWTENBHO BbICOKOW HEeoMNpeaeneHHOCTUN 13-3a HeCTabUbHOCTU M3MEPUTENBHON CUCTEMBI.

Mpu M30XPOHHOM 1CCrieaoBaHUU CTabUNBHOCTY U3MEPEHNS NPOBOASIT B YCIIOBUSAX NMOBTOPSIEMOCTU.

MpumevaHus

1 TepMUH «M3OXPOHHbLINY O3HAYAET, YTO M3MEPEHUS BbIMOMHSAIOT B OOHO M TO Xe BPeMmsi, M3MEPEeHNUs He pacnpe-
OensioT B TEYEHWe BCero NCCrneaoBaHns CTabunbHOCTU, KaK 3TO OCYLLECTBIAIOT MPW KIACCUYECKOM MOAXOAE.

2 V30XpOHHBIM Noaxop yMeHblaeT pa3bpoc pe3ynsTaToB U3MEPEHUii BO BPEMEHM, yrydlas, TakuMm obpasom,
«paspeLuarLLyo cnocobHOCTE» MCCNeaoBaHust CTabunbHOCTU. V30XpoHHOe MecnedoBaHWe cTabunbHOCTH, Kak npaBu-
no, NPUBOANT K MEHbLUE HeonpeaeneHHoCTH, Yem Knaccnyeckoe. penmyLLecTBO 3TOM MOAENM 3aKMoYaeTcs B BO3-
MOXHOCTW OrnpegeneHnsi YyCrnoBuiA, MPU KOTOPbIX HE MPOMCXOAWNT U3MEHEHWUSI CBOMCTB WUIM U3MEHEHUs MPOMCXOOAT, HO C
TakoW CKOPOCTbIO, KaK NpW YCMOBUAX, BbIBPaHHbLIX ANsi XPaHeHwus!.

3 MN30oxpoHHBIN NnaH 3KcnepumeHTa npegHasHadeH creuuaneHo Anst onpegenenvs crabunbHocty naptum CO,
€ro He pekoMeHayeTCs MCMonb3oBaTe NPW ornpeaeneHnn cTabunbHOCTV oTAeNnbHOro ak3emnnspa CO.

O6a nnaHa sKkcrnepMMeHTa NoaxoasaT Ans UCCeoBaHUs AOTOBPEMEHHON U KpaTKoBpeMeHHOR cTabunbHo-
cTw. Mpwy NPoBeAeHUM 1ccrneaoBaHui KpaTKOBpeMeHHOM cTabnbHOCTH XpaHeH e MaTepuana ocyLLecTBNSIOT B
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pekoMeHayeMmbIX (3aaaHHbIX) YCOBUSIX YNakoBKM U TpaHCOpTUpoBaHus. Yem Gonee orpaHuyeHbl yCrnoBus TpaHc-
NMopTMPOBaHUA, TEM MEeHbLLIE MOXET BbITb 06 bEM UccrieAoBaHUIA.

Mpumevaununsa

1 PekomeHpyeTtca ycTaHaBnueartb Takume yCrnoBUSi TPAHCNOPTUPOBAHMUSA, NMPU KOTOPLIX M3MEHEeHUs1, 06ycnoBneH-
Hble HecTabunbHOCTLIO MaTepuana, 6yayT mMeHblle, YeM Npu XpaHeHun matepuana. B atom cnyuae gonyckaetca He
BKIMIOYaTb B NpOrpaMMy onpeaeneHnsa meTponormyeckux xapakrepuctmk CO uccrnegoBaHue KpaTKOBPEMEHHOW HecTa-
BunbHOCTM.

2 [Ina HekoTtopbix Buaos martepuanos CO (Hanpumep, KNMHUYECKUX, BMONOIMUYECKUX U NPUPOAHLIX) He BCerga
OUEBUAHO, YTO YCNOBUSI TPAHCNOPTUPOBaHUSI MOMYT GbiTb COOMIOAEHb!, YTO No3BONMIO Bbl NpeHebpeub nccneaoBaHUAMN
BINUSIHUSL YCNOBUI TPaAHCNOPTUPOBAHUSI HA MaTepuar.

Mpu oTCyTCTBUM CBEASHWI O BNUSIHUM TEeMNepaTypbl Ha cOCcTae U cBoicTBa MaTepuana CO uccnenosaHue
KpaTkoBpeMeHHON CTabunbHOCTU HeobxoAMMO NPOBOAUTL MPU Pa3NUYHbLIX TEMNepaTypax Ans nosydeH1s nHdop-
MaLnn o npuemMnemMblX yCnoBUAX XxpaHeHUs U TpaHCMopTUPOBaHUA.

Takoe uccnegosaHne AOMKHO 3aHUMATL 2 Mec, HO MOXET BbITb MpogsieHo Ao 6— 12 Mec Ans nonyveHus
WHdOopMaLMK 0 AONTOBPEMEHHOM CTabUNbHOCTW. [py ANUTENBEHOM UccneaoBaHUM cTabUNbHOCTU AWana3oH TeM-
nepartyp MOXeT 6bITb COKpalleH Ao HeO6X0,E|,I/IMOrO, TaK KaK no ncreveHun gByx mecsiLieB uccrniegosaHue rnpoBo-
OST ANsl yCTaHOBIEHWS! YCNOBUIMA XpaHEHUS.

WccnepoBaHune KpaTKOBpEMEHHON CTabUIIbHOCTU AOMKHO GbITh MPOBEAEHO NpK TeMNepaTypax, KoTopble
BO3MOXXHbI NMPpU TPpaHCNOPTUPOBaAHUW.

MpumeyaHwune— Heobxogumo yuntbiBaTh YTO MHTEPBAN Temneparyp, Npu KOTopbix TpaHcnoptupytoT ACO,
MOXeT BapbupoBaTbes oT MmuHyc 50 °C go nnoc 70 °C.

MHTepBan BpeMeHu, B TeYeHWe KOTOPOro NPoBOAAT UCCeAoBaHWe KpaTKOBpEMEHHOM cTabunbHOCTH, Aon-
»keH BbITb paBeH nepuody, NpedycMOoTpeHHOMY AJ1s TpaHcnopTuposaHus ACO.

MpumevaHusn

1 Ecnv Bpemsi TpaHCNOPTUPOBAHUSL OFPAHNUYEHO, HaNpUMep TPeMS HedernsiMmu, TO UCCIeA0BaHNe KPaTKOBPEeMEH-
HOW CTabuNbHOCTK B TEYEHWE Tpex-YeThipex Hepenb 6yaeT AOCTaTOHHbIM.

2 TpaHcrnoptupoBaHne CO gormkHO ObITb OPraHM3oBaHO TakMM o6pasoM, 4TOGbl Bpems, 3aTtpadmBaemoe ans
TPaHCNOpTUPOBaHWSA, BbINO KaK MOXHO MeHbLUe.

PekomeHdayuu rio ninaHuposaruro pabom rpu uccrnedosaHuu cmabunsHocmu CO npedcmaesneHsbl makke

8 [4] u [6].

lMpume yaHue — BxiodeHue nonoxeHuss 06ycrosneHo mpebosaHUsIMU HaUUOHANbHBIX HOPMAamMUGHbLIX
GokymeHmos — pexkomerOauyul [4] u [6] 8 yacmu uccnedosaHus cmabunsHocmu CO.

8.3 OueHKa pe3ynbLTaToB U3MEpeHUin

8.3.1 AHanu3s TpeHaa

Ha nepeom aTane aHanvaa pesynsTaTos orpegeneHuns ctabunsHOCTY HeoBXoaAMMO NPOBEPUTE BOBMOXHOCTL
BO3HWKHOBEHUSI TPEHAA B pesynibTatax uamepeHuid. Mpu HesHaunTensHOM HecTaBubHOCTU, KOrda HeU3BecTeH
OCHOBHOW KMHETUYECKUA MexXaHN3M, NoaxodsLuen Mogenbio MOXeT BbITb NMHEHas annpokecumauus. B cnyyasx,
Korga ycTaHOBMEH BUA 3aBUCMMOCTW HECTaBUIIbHOCTM OT BNMAOLWMX (paKTOPOB, credyeT UCMonb3oBaTh ero B
KayecTBe annpoKcuMuUpytoLLiei Mogdenu. [ns nuHelHbIX Moaenei pacdeTsl HaMbonee NpocTble, MPW 3TOM OLLEHKY
TpeHda Ha 3HaYMMOCTb NMPOBOASAT C UCNOIb30oBaHMEM F-kputepus.

MpW OTCYTCTBUW YCTAHOBNEHHOTO KNHETUYECKOTO MEXaHK3Ma OCHOBHAas MOAENb NPOCTOW NMHEHOI perpec-
CUM MOXeT ObITb BblpaXkeHa B Buae

Y= by + b X + ¢, @)

rae by U by — koadbduLIMeHTLI perpeccui;
€ — cnyvaiiHasi cocTaBnsoLLas NorpeLlHOCTU U3MEePEHWIA;
X — Bpems;
Y — 3HaueHue atTecTyemMoil xapaktepuctukn ACO.

MpunmeyaHwne — BbiBog BolpaXeHUn Ana oueHWBaHUA napameTpoB by U by, Kak U pacyeT pasHoro poga
AVICNEPCHI, OCYLLECTBISIIOT MO TOMY Ke anropuTMy, YTO W BbIBOA BbIPaXXEHUV B AMCMNEPCUOHHOM aHanuse.

22



rocTP 8.694—2010

C y4yeTtom Habopa ©13 n HabnogeHun Y o oTHolleHwo k X ana kaxaoro Y; MoxeT GbiTb NpuBeaeHo
crneayloulee BbipaxeHue:

Yi=bg + by X + & 8)

Mpwumeyanune— 3avactyio ansa kaxgoro X; 6yaer 6onee ogHoro sHavenus Y; BcrieAcCTBUE NMOBTOPEHUS
WU3MepeHui, Ucrnonb3oBaHus Gornee OgHON YNakoBKM 33 OAWH pa3 U T. 4. 3T 0COBEHHOCTU AOIMKHbI BbiTb BKMIOYEHbI B
MoAerlb KOHKPeTHOro anropyutMma uccnegoBaHuvs CcTabunbHOCTW.

MapameTpbl perpeccun gonyckaeTcs paccinTaTh, UCMONb3ys BbipaXkeHUsl, NpeAcTasneHHbIe Huxke. OAns
oLleHKV napameTpa b, MoXeT 6bITb UCToNb3oBaHa hopmyna

$ (- %), - 7)

i=1

. ©

b1:

OueHka OTpe3Ka, 0OTCeKaeMOoro Ha oCh KoopguHaT, MOXeT 6bITb paccunTaHa no cbopmyne

OueHky cTaHgapTHOro OTKINOHeHWs S(b,) paccynTbIBaloT no chopmyne

s(by) = ——,

n 2 (11)
i§1(Xi —X)

rae

= | (12)

) 1 X2 ¢ '21X%
V(bo)=V(Y -bX) = s?| 1+ — =— :
0 n ; (X’ B X)2 n Z (XI B )—()2 (13)

Mpu 3TOM OTMeHaloT, 4To by U Y He KoppenupoBsaHbl.

OcHoBbIBasiCb Ha CTaHOAPTHOM OTKNOHEHWK by, aenatoT BeiBoAbl. Mpeanonaratot, uto ecnim CO cTtabuneH,
TO by paBHO Hyno. Vcnornb3ys ypasHeHue (11) u cooTBeTCTBYOWMIA {-chakTop (Mpu unucne creneHen ceoboabl,
paBHOM n—2), by uccnepytoT Ha 3HaYUMOCTb, UCTIONb3Ys NapameTp s(b,) N AaHHble TabnuLbl ANCNEPCUOHHOTO
aHanusa ans nuHeiHom perpeccun (Tabnuua 1). Mposepky paseHcmea KoaghchurueHma b, HyImto 8bIMONHSM,
opmupyst t--cmamucmuky (015 yuciia cmeneHet ceo600bi n— 2 U cmaHdapmHozo omkioHeHusi s(b,)) u cpas-
Husasi ee ¢ keaHmunem t-pacrpedenerusi. [posepky auromesbl 8bIfIONHAM C UCTOb308aHuUeM F-kpumepus,
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8bIYUCIIEHUEM CMamucmuku 1o pesynbmamam obpabomku OaHHbIX MemodoM OUCMEePCUOHHO20 aHau3a

(mabnuya 1).
Tabnuuya 1— Tabnuua AUCNEPCUOHHOTO aHanNuU3a ana NUHEWHOW perpeccumn
Yucno Cymma CpenHee 3HaueHue
WcTounmk aucnepcuu cTeneHei KBaOpaToB keagpata F
cBoboabl SS MS
Bcneacteue perpeccun 1 i (\7' _7)2 MS,eg Eo MS,oq
i 2
i=1 S
n ~\2 2__SS
OTHOoCUTenbHO perpeccun| n—2 3 (YI. _Yi) sT=225 —
(ocTaTouHbIN) i=1
n —\2 _ —
O6wWwwmii, CKOPPEKTUPOBAH- n-1 > (Y, —Y)
HbIA ANs1 CPeHero aHadeHust Y =1

Cymmy kBaapaTtoB b4|b, 0603HavatoT Kak SS(b” pp)» KOTOpYO TPAKTYIOT KaK «CyMMma KeafpaToB Ans b,

nocre Toro, Kak BefeHa norpaska Ha by». CpeaHee sHaueHVe ksafpaTta OTHOCUTENLHO perpeccum (s2) senseTcs

2
YX

Ha ocHoBaHuu1 aaHHbIX F-Tabnuubl (Tabnuua 1) npoBoasAT uccneaoBaHne OTHoLEHUsI MS ., /s? Ha 3Haum-
MocTb. B Tabnvue 1 npvBeaeHa Heobxogumas nHpopmaums o cteneHsax ceoboabl. MpenMylecTBo ucnonb3osa-
HYs F-Tabnuubl B3amMeH MeToda ¢ UCTIoNb30BaHNEM E-KpUTepKs 3aKMo4aeTCsl B CleayoLLLEeM:

- F-Tabnuua chopmumpyetcs 6onbLLIMHCTBOM CUCTEM NporpamMMHoro obecrneyeHus:;

- F-Tabnuua MoxeT 6bITb NepeHeceHa Ha agpyrne Modernq perpeccuu, Yto Aenaet MX LMPOKO NpUMeHu-
MbIMU.

HesaBncyMO OT TOro, Kakoi BUA KpUTEpUS! UCTIONbL3YIOT, pe3ynbTaT ByaeT MeTb 3Ha4YeHWe TOSbKO B cryyae,
ecnv cTaHdapTHOE OTKIIOHEHWE NOBTOPSIEMOCTU METOAUKUA U3MEPEHUI, BO3MOXHO 0BYCNOBEHHOEe HEOAHOPOAHO-
CTbIC MEXAY dK3emMnnsspamn, 40CTAaTOYHO Maro.

OLIeHKOW ans ceolicTea, 0603HAUYEHHOro Kak o 1 Ha3blBaeMoro chnepcmeﬁ OTHOCUTEJ1IbHO perpeccun.

Mpumeyanune — BnuaHne HeogHOPOOHOCTU MEXAY SK3EMNNAPAMU MOXET ObiTb YMEHBLLEHO, €CIU UCTONb-
30BaTb HECKOMbKO 3K3EMNNAPOB HA KaXAbl MOMEHT BPEMEHU (B YCNOBUSAX OQHOIO 3KCnepumeHTta). Takoe aencrteue
MOXeT ObITb HGOﬁXO,ClMMbIM, Koraa Spp paBHO nnu 60]'IbLI.Ie, 4YeM CTaHAapTHOE OTKNOHEeHWe NOBTOPSIEMOCTU pe3ynbratoB
U3MepeHun.

Ecnu HabnoaaeTca nsMeHeHue 3HauYeHusl aTTeCcTyeMoi XapakTepUCTUKK, 3TO O3HaYAET, YTO MaTepuan He
MoXeT 6bITb UCNONb30BaH B kKauecTBe MaTepuana CO. Kputepuit 4ns NpUHATUSA Takoro peLleHnst oKeH 6biTh
OCHOBaH Ha HOPMUPYEMOM 3Ha4YeHUU HeonpeaeneHHOCTU aTTecToBaHHOro 3HaveHuss CO, Ha npeanonaraeMom
CpoKe ero rogHoOCTU N cBeAeHUsIX 0 TpeHAe 3a 3TOT Nepuog BpeEMeH!.

Mpumeyanune— Ecnu B TeueHne npeanonaraemMoro cpoka rogHocTn HabniogaeTcsl CyWeCcTBEHHbI TpeHa
3HaveHus atTectyemon xapakrepuctukm CO (¢ ywemom HeonpedeneHHOCMU ammecmosaHHo20 3HaqdeHusi CO), Torpa
nu6o matepuan He moxeT 6biTb ucnonb3oBaH Ans u3rotoeneHns CO ¢ 3afaHHbIM CPOKOM rOAHOCTU B CBSI3U C HEQOCTa-
TOYHON CTABUNBHOCTBIO, NGO criegyeT cokpaTUTL CPok rogHocTn CO.

8.3.2 OueHka HeonpegeneHHOCTU B OTCYTCTBUE TpeHAA

Mpw onpeaeneHun ctabunsHocty CO HEOBXOAUMO YUUTLIBATL:

- NOBTOPAEMOCTb U3MEPEHUIA;

- HecTabWUnNbHOCTL MaTep1ana;

- NapameTpbl NPOMEXYTOUHOW NPELIM3NOHHOCTY;

- (He)oAHOPOAHOCTL MEXAY 3K3eMMnsipamu (Npu aTTectauum napTum).

M3 aToro nepevHs BUAHO, YTO TaMm, Iae BO3MOXKHO, CredyeT UCMONb30BATL U30XPOHHbIN, 8 He Knaccuyeckuii
nnaH sKCnepuMeHTa, Tak Kak 3TO YMEHbLUAET Y/CIo COCTaBMAOLLIMX, KOTopble HeobxoanMo paccMaTpueaTs. B
TUMUYHOM W30XPOHHOM UCCreaoBaHNM CTabuNbHOCTY yUNTBIBAOT TOMBKO TP COCTaBNSALLE HeompeaeeHHoc-
TW, KOTOpPblE MOryT BbITb pazaeneHbl ¢ MOMOLLBIO MOSHOro ABYXaKTOPHOrO AMCNePCMOHHOro aHanuaa. Heonpe-
AenNeHHOCTb U3MepeHUii B TakoM aKCreprMeHTe MOXET BbITb BblpaxkeHa B Buae
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u? (y,-jk) =82, +8p, + 8% (14)

rAe Sgiap — CTAHAAPTHOE OTKIIOHEHUE, 0BYCNOBNEHHOe HECTABUITbHOCTbLIO;
Spp — CTaHAapTHOE OTKINOHeHWe, 0ByCcnoBneHHoe HeOAHOPOAHOCTHI0 MEXAY SK3eMMIsipamMu;
S, — CcTaHOapTHOe OTKIOHEeHWEe NOBTOPSIEMOCTH.

MHaekec i oTHOCUTCSA K MOMEHTaM BPpeMEHHU, j — K 3Kk3eMMNIsipaMm U K — K MOBTOPHLIM U3MEPEHUSIM.

Kak B cnyyae nccnenoBaHns oAHOPOOHOCTU, KAYECTBO OLLEHKU Sy, 3@BUCUT OT Sy, U S,. HeoaHopoaHoCTb
MeXay SK3eMMNsipaMun BIIUSIET HA KAYECTBO OLEHKN HecTaBUNbHOCTH, YTO HeU3BeXXHOo, Tak Kak 3TO CBOMCTBO AUC-
nepcuoHHoro aHanusa [10], [15]. ObpaboTka pe3ynsTaToB MOXeT ObITb NPOBEAeHa C NOMOLLLIO ABYX(AKTOPHOro
AVCNepCUOHHOro aHanusa, aHanorMyHo cnydato, onucaHHoMy B pasgene A.2 (npunoxenue A). OueHka s, Mo-
XeT BbITb NpoBeAeHa Mo pesynsrataM UccregoBaHus cTabunbHOCTY.

MpumevaHus

1 Ecnu ncenepoBaHne CTabyunbHOCTU MPOBOAAT MpW PasHbIX TemnepaTtypax, TO 3Ha4YeHUe Spy, PaccHuTaHHoe no
pesynbrataMm M3MepeHuin nccnegyemon BenvuyvHbl NPy HopMarneHou Temnepartype, 6yaeT HaMnydlwmm, Tak Kak gonycka-
eTcs1, YTO NpuW 3TOW TemnepaType marepuan ctabuneH.

2 Ecnv npu kakol-nnbo TemnepaTtype matepuan HectabuneH, TO M3MeHeHusl, NpoTekalolwme B 3TOM MaTtepuane,
6yayT BNMATb HA MONYYEHHYIO OLEHKY Spp.

B psige cnyyaes npegnonararoT, YTO OAHOPOAHOCTL U CTabUNbHOCTL MaTepuana HesaBUCUMbI Apyr OT Apy-
ra. Yacto aTo cnpaBeasivBo, HO MOryT BbITb UCKNtoHeHUS. MNpy 3HaUMTENbHO HEOAHOPOAHOCTY MEXAY 3K3eMMS1s-
pamu BO3MOXHO OT/IMYME CTabULHOCTY MaTepurana oT 3K3eMnnspa K 9K3eMnisapy, Tak Kak CTabunbHOCTb MaTepu-
ana (Hapsgy ¢ Apyrumu bakTopamMu) 3aBUCUT OT ero coctaea. MNpucyTcTaue onpeaeneHHoro AectabunusnpyroLLe-
ro KOMMOHeHTa BNUsIeT Ha OAHOPOAHOCTb BCE NapTUM U MOXET CTaTb NPUHYNHON KOPpEnsiLMN OQHOPOAHOCTU U
cTabunsHOCTW.

B knaccuyeckoli cxeme akcrneprMMeHTa BblpaXkeHWe ans oLeHKW HeonpeaeieHHOCTM MoXeT BbiTb NpeacTas-
neHo:

2 2 2 2 2
u (yl]k) = Sstab T Sior t Spp + S (15)

2 o
rae Ao6aBneH oauH YneH — Sj,, — CTaHAapTHOE OTKIOHEHUE PE3YNLTaTOB M3MEPEHUI, NONYYEHHBIX B YCIOBUAX
MPOMEXYTOHHOM NPELIMSUOHHOCTU. TOT UNeH XapaKTepusyeT USMEHUMBOCTb U3MEPUTENLHON CUCTEMBI B LIENOM.

MpumedvaHus

1 NamepeHus npu knaccuqeckon cxeme onpeaeneHusi HeCTabunbHOCTU BLIMOMNHAIOT B YCIOBUAX NPOMEXYTOUHOM
NPEeLM3NOHHOCTH, YTO BEAET K HEBO3MOXHOCTU pasferieHns HeCTabunbHOCTU U3MEPUTENBHON CUCTEMbI U UCXOZHOIO
matepuana CO. B pesynbrare HeonpeaeneHHoCTb, 06ycnoeneHHas HectabunbHoCTblo, GyaeT Bcerga Gonblue npu
KIMacCUYECKOM MIaHe 3KCNepPUMEHTA MO CPABHEHUIO C HEONPEeAEeNneHHOCTBIO, YCTAHOBNEHHON NPU W3OXPOHHOM 3KCrie-
pumMeHTe.

2 [pyras BO3MOXHOCTb OLE€HUBaHUA HeonpeaeneHHoCcTn, 06ycnoBneHHoN HecTabunbHOCTLIO, 3aKMOYaeTcs B
MCMNONb30BaHUM HEOMNPEAENEeHHOCTU NINHUKA PEerpeccun ¢ HaKNoOHOM, paBHbIM Hynio [10].

PasnuuHble B1oaXKeTbl (Sgiap, Spps Sr) MOTYT BbITb onpeAeneHbl U3 COOTBETCTBYIOLLUX CPEAHWUX 3HAYEHUI
ksagpatoB (M). B pasgene A.2 (npunoxxeHue A) npeactasneH ABYXakTOpHbIN AUCNEPCUOHHBIN aHan13, UCMosb-
3yeMblii Npu oLeHKe cTabunbHocTU MaTepuana CO.

Aneopummibi oUeHKU HeorpedesieHHocmu, 0byciioeneHHol HecmabuneHocmeio Mamepuana CO, npuse-
OeHnbi 8 pekomeHOauusix [4], [6].

MpumeyaHue — BrioyeHue nonoxeHuss 0bycrioeneHo peKoMeHOaUUsMuU HauUuoOHanbHbiX HOPMamUGHBIX
OGokymerHmos [4], [6] 8 yacmu onpedeneHrus cmabunsHocmu CO.

8.4 MoHUTOPUHT cTabuNbHOCTU

8.4.1 OkcnepumeHT

MoHWTOpUHT cTabunsHOCTU cnegyeT NPpoBOAUTL B TeHeHUe cpoka rogHocTu CO.

MpwumeyaHu e — OcHOBHas Npobnema ncnonb3oBaHUS Pe3ynsTatoB UCCNEAoBaHNA CTAaBUNBHOCTY 3akroYa-
€TCs B TOM, YTO TEOPETUYHECKN OHU OOBACHAIOT TONbLKO npownoe, a He HacToAwee U He 6y,qyu.|,ee. N3meHeHne HEKOTOpPbIX
CBOWCTB marepuana, 06ycnoaneHH0e HeCTaGMJ'IbHOCTbIO, MOXeT npoucxoantb AOCTAaTOMHO MeaANneHHOo. OﬂHaKO B psaae

CnyyaeB BO3MOXHO pe3koe, Henpeackasyemoe U3MeHeHne CBOWCTB, YTO, B CBOIO ovepeab, o3HadvaeT HenpurogHocTs CO
K JanbHerweMy npumeHeHuio. B ¢Bsa3n ¢ 3Tum Heobxoamm monuTopuHr ctabunbHoctn CO.
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MOHWTOPVHI MOXET GbiTb NPOBEAEH C MCMOMb30BAHNEM KIMACCUYECKOro NiiaHa 3KCnepumeHTa. YCrnoBusi
MOHUTOPUHIa AOMKHbI ObITb BbIOpaHbl TAKMMK, KOTOPLIE NMO3BONUIN MOMNYUYNTb OOBEKTUBHYIO OLIEHKY CTabMnbHOC-
™CO.

MpumevaHus

1 MNpu npoBeAeHNM MOHUTOPUHIA CTABUNBHOCTA UCMONb30OBaHUE KIMACCUYECKOro MifaHa 3KCnepuMeHTa npeanoy-
TUTENbHO, MOCKONbKY M3OXPOHHbIW MaH 3KCnepuMeHTa NpeaocTaBnseT AaHHble TOMbKO B KOHLUE onpeaeneHus cra-
OUNBLHOCTU, B TO BPEMS KaK NS MOHUTOPUHrA CTabUNBLHOCTU BaXXHO MMETb UHGopMaumio 06 U3MEeHeHUN XapakTepucTuk
maTtepuana B TeyeHue cpoka rogHoctn ACO.

2 MOHUTOPUHT CTaBUNBLHOCTM He BCEra CNYXXUT OCHOBaHWEM ANs U3MEeHEeHUs1 HeONpPeaeneHHOCTU aTTeCTOBAHHO-
ro 3HavyeHuss ACO, Tak kaKk MOHUTOPWHI TOMbKO OEMOHCTPUPYET, UTO HEeOoNnpeaeneHHOCTb, YkaszaHHaa B nacrnopte ACO,
BCE ellle AOCTOBEpHa.

B psige cny4vaes anstepHaTUBOM KIacCUYECKOMY MOHUTOPUHIY CTabUIbHOCTU MOXET ObITb 1 UCNOMNb30Ba-
HMEe U30XPOHHOTO NlaHa 3KCNepMMeHTa A5l NpoBeAeHWs NoMnyHenpepbIBHOIO onpeaeneHns crabuneHocTn. Ha
pyCyHKe 4 nokasaH NpyMep 3TOro Buaa MOHUTOPWHTA.

Mpw TpaHcnopTMpoBaHuM 3k3eMnnspbl Mateprana CO XpaHsT Npy COOTBETCTBYOLLMX TeMnepaTtypax. [Noc-
e 3ToW CTagum aTTecTyemMas xapakrepucTika Bcex ak3emnnsipoB matepuana CO gormkHa 6biTe n3amepeHa B ycno-
BMSIX MOBTOPSIEMOCTU. B page cnyyaeB namepeHust 3aHNMatoT borblue BpeMeHM, YeM OOMH ieHb, 3TO O3HaYaeT,
4yTo paboTa B CTPOrNX yCroBUsAX MOBTOPSEMOCTN HEBO3MOXHa. CpoK rogHOCTM MaTepuvarna onpeaensior no pe-
3yneratam uccnegoBaHum (cm. 8.5).

WccnepoBaHue

| | | | [ [ |
0 20 40 60 80 100 120 140

Bpewms, mecaupl

—noructuka; [l — vameperue; [l — CPOK XpaHeHus

PucyHok 4 — [NonyHenpepbiBHOE onpefeneHue cTabunbHOCTU

MpumedyaHune— MNpuinHa orpaHNYEHHON HENPEPBLIBHOCTM MONYHENPEPbIBHOrO onpeaeneHns cTabunbHocTu
CBSi3aHa C MCMONb30BaHNEM W30XPOHHbLIX U3MEPEHWIA: BbIMOSHSAIOT CEpU0 M3MepeHUn Npu onpeaeneHnn ctabunbHoc-
T, NOCMe 4Yero AenarT nepepbiB B onpeaeneHnn ctabunsHocTu. MNocne Takoro nepepeia No pesynsrataM OLeHUBaHUS
cTabunbHOCTM MOXeT ObiTb NepecMoTpeHa HeonpeaeneHHOCTb aTTecToBaHHOro 3HadeHnss ACO, Tak kak HOBble AaH-
Hble O CTabunbHOCTM MOryT ObiTb MCMONb30BaHbl B KayecTBe BO30GHOBNEHHOW OLEHKN HeornpeaeneHHocTn, obycnos-
JNIEeHHOW HecTabunbHOCTbIO. B CyLHOCTW, Takoi nepepbiB BO3MOXEH M3-3a TOro, YTO KaxJoe U3OXPOHHOEe uccrnenoBaHune
CcTabUNbHOCTU MPOBOAST C MUCMONb30BaHMEM OLHOW rPagyMpOBOYHOW XapaKkTepucTuku. MNocTpoeHne Takon rpagympo-
BOYHOM XapaKTEPUCTMKM HEOOXOAMMO NPU KaXkaoM HOBOM MccriedoBaHuW. B knaccuyeckom nnaHe aKcnepuMeHTa Kax-
[oe M3MepeHue, kak NpaBurio, NPOBOANAT Mocre MOCMPOEHUsS HOBOW rpadyvpOBOYHOM XapakTepUCTUKK, YTO BRUSIET Ha
pa3bpoc pe3ynsraTtoB U3MEPEHWUN.

8.4.2 OueHKa HeonpeaeneHHoOCTU

HeonpeneneHHOCTb pe3ynbTaToB U3MEPEHWI, NONMYyYEeHHbIX MPU MOHUTOPUHIE CTabUNBHOCTU, AOMKHA CY-
LLIECTBEHHO OTNNYaTLCst OT HEoNpPeAeNeHHOCTH, YCTaHOBMNEHHOW NPy onpeaeneHnn AonNroBPeMEHHOW U KpaTKoB-
peMeHHoW cTabunbHocTU. YKenatenbHo, 4Tobbl HeonpeaeneHHOCTb Pe3yrnsTaToB U3MEPEHUI MPU MOHUTOPUHIE
CTabUNBbHOCTU U gz, OblNNA 3HAUNTENBHO MEHBLLE, YEM HEOMNPEAENEHHOCTb aTTecToBaHHOro 3HadeHns ACO ucgy.
OpHako Takasi cMTyauus He Bcerga Bo3MoxHa. MIamepeHns AomkHbI 6bITb BbINOMHEHbI TaKUM 06pa3oMm, YTobbl nx
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AOCTOBEPHOCTL HE AEMOHCTPpUpOBanach ucrnonbaosaHnem uccriegyemoro ACO. Mpurogrocts ACO MoxeT ObiThb
noATeepxaeHa Npu ycrnoBun, ecrnv NOATBEPXKAeHa JOCTOBEPHOCTL Pe3yNsTaToB U3MEPEHUIA.

Ecnu BLINOMHEHO yCroBue
2 2
‘XCRM - Xmeas‘ S kyUcry + Upeas » (16)

rae Xcry — aTTectoBaHHoe 3HaveHue ACO;
Xmeas — V3MEPEHHOE 3HaYeHWe aTTeCcTyeMOol XapakTepUCTUKN;
Kk — cooTBeTCTBYIOLMIA KO3 ULMEHT OXBaTa NpU AoBepUTenbLHOW BeposTHoCcTH 0,95, To MaTepyan MoXxeT
6bITb PACCMOTPEH Kak AOCTaTOHYHO CTabUNbHbIN 1 CTaBUNBHOCTL NoATBEPKAEHA.
Ecnu ctabuneHocTh ycTaHoBEHa, To atTecToBaHHoe 3HaveHne ACO U ero paclunpeHHas Heonpeaenex-
HOCTb MOBTOPHO NOATBEPXKAEHI.

MpumedyaHwue— [Ana OCTUXKEHNA JOCTOBEPHOCTW PE3yNbTaToB M3MEPEHUN, NOMYyHEHHbIX NP MOHNUTOPUHIE
ctabunsHoctn CO, Heo6XoauMO, YTOGbl 3HAYEHNE HEOMNPEeOEeNEeHHOCTU Upyeas ObINO KaK MOXHO MEHbLLE W HE NPEBbIa-
N0 3HaYeHUsl HeONPeAENEeHHOCTH pe3ynbTaToB M3MepeHuin, nonyvaemMbix nonb3osartenem ACO npu namepeHusx, npo-
BOAMMbIX MO aHanornuHow Metoauke (MeToay) UsmepeHun.

Ecrnv MOHWTOPWHT cTabunbHOCTU UMW HENPepbLIBHOE N30XPOHHOE UccriedoBaHWe CTabUNbLHOCTU yKasbiBaeT
Ha TO0, YTo aTTecToBaHHoe 3HaYeHne ACO Gorblue He AOCTOBEPHO B Npeaenax cBoel HeonpeaeneHHocTH, To
HeobxoanMbl (CM. Takxke 6.7) cnedytoLlne onepauuu:

- U3bATME cTaHaapTHOro o6pasLia;

- NpoBeAeH1e MOBTOPHON aTTecTauuu.

Aneopummbl oUeHKU HeorpedeneHHocmu, obycnoeneHHol HecmabunbHocmblo Mamepuarna CO, npuse-
OeHbl 8 pekomeHOauusix [4], [6].

MTpume yaHue— BriwdeHue nonoxeHus obycnosneHo mpebosaHusmMu HalyUOHaNbHbIX HOPMaMUBHbIX
dokymermos [4], [6] 8 yacmu uccnedosarus cmabunsHocmu CO.

8.5 OnpegeneHne cpoka rogHOCTU cTaHAapTHoro o6pasua

Cpok rogHocT ACO v cTaHgapTHast HeonpeaeneHHOCTb, 06yCcrnoBneHHas A4oIrOBPeMEHHON cTabunbHoC-
Tb0, B3aMMOCBA3aHbl. 3HAYEHNe aTTeCTYeMO XapaKTepUCTUKU Y U3MEHSAETCA NTMHEMHO OTHOCUTENLHO NepBOHa-
YyasibHOro 3HaveHus Y,

Y (bg, b', X) = Y5 (1 + b'X), (17)
roe b'— nocTosiHHasi oTHOCUTENbHAsA CKOPOCTL M3MeHeHUs, ABnsoLlasca gyHKuuel BpemeHu X. HeonpeaeneH-

HOCTb pesynsTaTa U3MepeHWUn aTTeCTyeMOI XapaKTepuUCTUKN MOXET BbiTb OLIeHeHa C y4eTOM HeonpeaeneHHOCTH
He3aBMUCUMBIX NepemMeHHbIX U( Yy), u(X) n u(b')

u?(Y) = (%)Zuz(yo) + (%)Zu2 (X)+ (g;’,)zuz(b'). (18)

Kak nokasaHo B [16], nocrnegHuin uneH MoXeT ObITb B3SIT 32 OCHOBY OTHOLLEHWUA MeXAy CTaHAAapTHOW He-
onpeaeneHHoCcTbo, 06yCnoBneHHo) AoNroBpeMeHHON HecTabubHOCTbIO, U CPOKOM rogHocTW. Mpu aToM nocne-
[HSIs1 YacTHas NponasoaHasi paBHa X — BpeMeHW, npoLueaLlemy rnocre onpeaeneHns arTeCToBaHHOMNo 3Ha4eHs
ACO. Mpu ncnonb3osaHuK NpUBIUXKeHWS NepBOro nopsigka 3a Bpemsi X BbiBedeHo BblpaXeHue

Usis = YoXUp. (19)

OT0 BbIpaXeHe COCTaBISIET OCHOBY sl OLIEHKW HeONpeAeNeHHOCTM, 06YCnNoBNeHHON A0NTOBPEMEHHO
CTabUNBHOCTLIO Uy, MY OTCYTCTBUW 3HAYMMBIX U3MEHEHWI B Te4eHue cpoka rogHocTu ACO X.

Ait2o0pummbl oyeHusaHusi cpoka 200Hocmu CO ripueedeHrsbl 8 pekomeHOayusx [6].

MpumeyaH ue — BkroveHue nonoxeHus oBycrnosneHo mpebosaHusMu HaUUOHabHO20 HOPMamuUeHo20
OdokymeHma [6] 8 yacmu uccnedosarusi cmabunsHocmu CO.
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9 OnpeaeneHne 3Ha4YeHUW CBOWUCTB

9.1 BBogHan yactb

CywiectByeT psif TexHU4Yeckn 060cHOBaHHbIX MOAXOA0B ANA onpeaeneHnsa 3HaveHUh aTTecTyeMblX Xxapak-
Tepuctnk maTepuana CO. OHu BKkoyatoT B cebs namepeHve ogHUM UN HECKONbKUMWN MeTOAaMU C MPUBIIEYeH-
€M 0HOW NN HecKorbKUX abopaTtopuidi. ONTUManbHbIA Noaxo4 K onpeaeneHnto 3HaYeHUn aTTecTyeMblX Xxapak-
TEPUCTUK yCTaHaBNMBatOT B 3aBUcumocTu oT Tuna ACO, oT Tpe6oBaHWi K ero MeTposiorn4eckum XxapakrepucTu-
Kam, k npuMeHeHuio ACO, k kanudukaummn npusnekaemoix nabopatopuii, kK Memoduke (MeToay) UsMepeHuit.

Kak HacTosiuuii pasgen, Tak u pasgen 10 orpaHuyeHbl criydyaemM onpeaeneHns 3HaveHnsa ogHoN aTTecTye-
MOV XapaKTEPUCTUKU.

MpumeuaHune— B psage cnyyaee atrecTyemble XapakTepucTMKM MOTyT ObiTb BbIpaXeHbl B BUAE CNEKTPOB.
Copepxanue pasgenoB 9 n 10 MoxeT 6biTb NPUMEHEHO W K 3TUM CriyyasiM, NPW 3TOM pacuyeTbl He GyayT Gonee CnoXHbl-
MW, YEM MpU OMNpedeneHM 3HaYeHUn OPYrMX aTTecTyemblX XapakrepucTuk. [Insi aToro noTpe6yloTcs 3HaHUA MeToAoB
CTaTUCTUYECKOTO MOAENMPOBaHUS AN NPUMEHEHNA KOHUENUWUIA, W3NOXEHHLIX B HACTOSALLEM cTaHaapTte. Takue dakto-
pbl, KaK MEXaK3eMMsipHasi HEOAHOPOAHOCTb, AONrOBPEMEHHasi CTabUNbHOCTL U, €CNMU BO3MOXHO, KPaTKOBPEMEHHas
CTaBUMBbHOCTb, TAKKE NPUMEHUMBI K CIy4asiM PaCCMOTPEHUSt TaKUX CBOICTB, KAaK CMEKTpbI.

9.2 YcTaHOBNEeHMe U AEMOHCTpaUUa NPocneXxmBaemMocTu

Insa ucnonb3oeaHust ACO B kavecTBe aTanioHa Heo6xoanMo, YTo6bl aTTECTOBAHHBIE 3HAYEHUSI UMEN Npo-
CnexvBaeMylo CBsI3b K COOTBETCTBYHOLWMM eanHnuam CU nnu onopHbIM 3HaueHusiM. MiMeeTcst HeCKOMbKO Croco-
60B yCTaHOBMNEHWUSI TAKOW NPOCNEXNBAEMON CBA3W, X NpaBUNbHLIA BbIGOp HE0BX0AUMO NPOBECTU C Y4ETOM Ha-
3HayeHus1t ACO. CyllecTByIOT criegytoLume cnocobbl:

- Heobx04MMO, MO BO3MOXHOCTHW, YCTaHOBUTb NPOCNEXMBAEMOCTL aTTeCTOBaHHbIX 3HaYeHu CO k eguHu-
uam CW v BeIpasuTb UX B COOTBETCTBYIOLLMX eAUHULAX;

- MHorne CO BOCMPOU3BOAAT eauHULY, onpeaensemMyto cTaHAapTU3oBaHHON MemoduKol (MeToAoM) Usme-
peHuin; aTn CO JOMKHBLI UMETL NPOCNEXUBAEMYO CBA3b C pesysisTaTaMn U3MepeHUit, NoNyYeHHLIMU B CTPOTOM
COOTBETCTBUY C 3TOW CTAHAAPTU3OBAHHON MemoduKol (MeToaoM) U3MepPEHU;

- cTaHAapTHbIe 06pasLibl MOryT 6bITb NPOCAEXUBAEMbI K APYFMM 3TanoHaM Ui OMOPHbLIM 3HAYEHWUSIM, BKIHO-
Yyasa atTectoBaHHble 3HadeHns ACO, npocnexusaeMocms KOMopbIx ycmaHoesneHa, u CO.

CyLLecTBYIOT TakKe LUKanbl nopsigka, noanepxuBaeMble YacTuiHo nocpegctsom CO, BKItoYasi, Hanpumep,
LUKarbl OKTAaHOBOro YMcna GeHsmHa.

lMpumevarnus

1 B Poccutickoli ®edepayuu ripu UsMepeHusix u UcrsimaHusix, rposodumeix 8 obnacmu pH-mempuu, ucnons-
3yrom mepsi pH ymeepxBGeHHo20 muria, 8HECEHHbIE 8 Peecmp YmeepXOeHHbIX MUrog cpedcme uamepeHull.

2 lMNpumeyvarnue 1 esedeHo Ons yyema mpeboeanull HayLoHanbHOU cmaHlapmu3sayuu.

YacTo, Ho He Bceraa LKanbl nogaepXUBaloTCs B COOTBETCTBUM C YCTAHOBSIEHHOW NpoUeaypor co3aaHus
maTepuana CO. Ecnu aTo peanusyeTcs, To cnegyeT CTPOro NpuaepXuBaThCsl Takow npoueaypbl.

Cutyauus 6ornee crioxHas Anst MHOMX MaTpUYHbIX 06pa3sLoB. HecMoTps Ha TO YTO aTTecToBaHHOE 3HaYe-
Hue CO MOoXeT MMeTb NPocexXMBaeMocTb K COOTBETCTBYOLLMM eAWHULIAM Yepes, Hanpumep, rpagynpoBoUYHYHO
XapaKkTepuCTUKY UCMONb3YyeMOoro cpecTBa U3MEepPeHUN, MoCMpPoeHHYIo, Hanpumep, ¢ npumeHeHuem ACO, nipo-
criexxusaeMocmb KOMopbIX ycmaHoeIeHa, Takvue aTanbl, kak npobonoarotoeka o6pasua, He MoryT UMeTh Npoce-
XunBaemocTu. MonHoTa NoaroToBku Npobbl K M3MEPEeHUAM MOXeT ObiTb OLeHeHa NOCPEACTBOM UCMONbL30BaHMS
3TasnoHa (ecrnm TakoBOW UMeeTCs B HANUYMKU) UNN NOCPEACTBOM Ucnonb3oBaHusa apyroro ACO unu CO. B page
Cry4aesB NoAroToBKy Npobbl K USMepeHnsiM MPOBOASAT B COOTBETCTBUW CO CTaHAApTU30BaHHOW Memodukol (MeTo-
[0M) U3MepPeHWIA, NCTIoNb3yeMOil B MporpaMmax orpedesieHus Mmemporsioaudeckux xapakmepucmuk CO. B apy-
rMX cryvasix BO3MOXHa TOMbKO OLieHKa COrnacoBaHHOCTU pe3ynkTaToB U3MepeHni, nosyyeHHbIX nabopatopusimu,
UCTONb3YIOLLMMU OAHY U TY XXe MemoduKy (MeTog) usmepeHuii. B aTom cnyvae onpeaeneHue attecToBaHHOTO
3HaveHuns CO NpoBoAAT NO cornacoBaHHLIM HE3aBUCUMbIM pe3ynsTatam u3MepeHuii (cm. pasaen 10).

MpocnexuBaemocTb pe3ynsTaToB U3MePeHUH, Kak Npasusio, obecneymBatoT Ucnonb3oBaHUEM NpY NPoBe-
AeHUN U3MepeHU rnosepeHHbIX (KanubpoBaHHbIX) CPeacTB U3MepPeHUiA, COOTBETCTBYIOLLMX 3TanoHoB uiu ACO,
n3mMepeHue 3Ha4YeHUA CBONCTB KOMOPbIX IPOBEeOEeHO ¢ Ucrorb3osaHueM amaiioHos. Ecnv cseaeHna o npocne-
xusaemoctn ACO ykasaHbl B nacnopTe, To NpuMmeHeHne atoro ACO npeAnodTUTENLHO MO CPaBHEHMIO C APYTr-
mu CO. AnekBaTHOCTb NPUHATLIX Mep AN obecneveHns Hagnexallei rpagyupoBKM cpeacTs U3MepeHUi 1 Npo-
CNEeXUBAEMOCTUN pe3ynsTaToB U3MEpPeHUii MOXeT BbiTb NPpoBepeHa, Hanprumep, ¢ MOMOLLILIO cneuunansHo paspabo-
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TaHHbIX U M3roTOBIIEHHBLIX o6pa3u,os. Ona peanusauum aTol Lenu o6pa3u,b| npeaocCTaBsnALT 6e3 YKasaHWA aTTecTo-
BaHHOIo 3Ha4YeHnA (I/I ero Heonpe,qeneHHocm), Nno3BONAA, TAKUM o6pa30|v|, NPOBECTU OLIeHKY Fpa,ﬂ,yleOBO‘-IHOIZ
XapaKkTepUCTUKN. ATTECTOBaHHbIE CTaHAapTHbIe O6p33LI,bI MOTryT ObITb UCMONb30BaHbI ANS AeMOHCTpPaLWn TOYHOC-
T pe3ynbraToB l/I3MepeHI/IIZ, nofy4YeHHbIX Npu n3amepeHnsax.

I'Ipo6ononr0TosKa o6pa3u,a BO MHOTUX Clniydadax npeacraBndaeT cobolt BaXXHYHO YaCTb METOOUNKA N3MEpEHUIA.
B HEKOTOPbIX Cry4vasaXx He CyLLEeCTBYEeT BapUaHTOB NMPOBEPKU METOAMNKN I/I3MepeHI/IIZ. Ha PUCyHKe 5 npegcrasneHsbl
HEeKOTOpbIe TUNUYHbIE BapUaHTbl YCTaHOBJ1IEHUA N AEeMOHCTPpaUn NPpOCNeXnBaeMOoCTU pedynbraTta VI3MepeHVII7I.

MpoGa

MatpuyHbin ACO/
matepuan ana KK

Mpoba e BeiGopke Xornocrast npo6a

(uncToIn maTepuan)

- [o6aeka/aKcTpakT
BeiBapuBanue
SkcTpakuus
NsBredenme < - Yucran BbITsXKa
PasneneHue

pagyvpoBka ¢ NOMOLLLIO
cTaHAapTHeIX 06pa3sLoB

WamepeHne -

Monpagku
Bobluucrienve
pesynbTaTa usmepeHun
( + HeonpeneneHHoCTb)
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\

MpencTasnexune
pesynbTarta UsMepeHun
( + HeoOnNpeaeneHHoCTb)

PuecyHok 5 — YacTb nameputensHow Lenu

MartpunuHble ACO, MaTpuuHble CO MoryT 6bITb MCMONb30BaHbI A1 AEMOHCTPALMKN TOUHOCTY PE3YNETaToB
nsmepeHunit. McnonesoeaHue atux CO obecrneynBaeT NpocnexmBaeMocTb Pe3yNnsTaToB M3MEPEHWIA, HO ero He
cnegyeT cuMTaTh NPAMOI AeMOHCTpaLMei npocnexunsaemocTu. MaTpuyHble 06pasLbl AEMOHCTPUPYHOT onpeae-
NeHHYo CTeneHb KOHTPOIS USMEepeHWA cornacHo pykoBoACTBY [13], UTo CRyXWUT NPednocbIIKON AOCTUXKEHUSI MPO-
CINEeXNBAEMOCTMW pe3ynsLTaToB USMEPEHUIA, NoNyYaeMbIX Npu aTTecTauum uccnegyembix CO.

YUncTtble MaTpUYHbIe MaTepuarsl, YACTbIE 3KCTPaKThI U Ap. MOTYT BbiTk UCMOMb30BaHbI B LIESIAX NPOBEPKM
cnocobHOCTM MemoJdUKU (MeToaa) U3MepEHUIA AEMOHCTPUPOBATL Pe3yrbTaTel USMEPEHUIA, He3HaYUTENbHO OTMN-
yaroLLMecs oT Hynsa (ANs cnyyaes, Koraa 3HadeHUe U3MepseMoit BenMumHbl HUXKe npeaena o6HapyXeHust) unu
ANs yCTaHOBNEHWS NMonpaskW U nonpasoYvHoro koadbduumeHTa.

Tpadyuposky, nosepky, kannbpoBKy cpeacTB N3amMepeHuii HeoBxoAMMO NPOBOAWTL Mo 3TanoHamM unu ACO,
UMeIOLLMM NPOCEXNBAEMOCTb K COOTBETCTBYIOLLMM HaUUOHaIbHLIM UITU MEXOYHapOOHbLIM 3maroHaM, uniu e
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crlyyae omeymemeus ocieOHUX — K MPUHSIMbIM ONOPHLIM 3HaYeHuAM. [padyupoeka, rnosepka, kanubposka
CPeaCTB U3MepeHUii A0MKHLI obecnevnBaTh TOUHbIE U3MEPEHUsT, YTOObI HE BHOCUTL U3NULLIHEN AONONTHUTENBbHOM
HeonpegeneHHocTn. ONopHLIM 3HaYeHneM MoXeT 6bITb eguHuua CU, BocnpounssogrmMas sTanoHoM (Hanpumep,
ANA NsmepeHnii MHOrMX uan4eckux CBOMCTB UMW COCTaBa), UIW YCNoBHas LKana (HanpuMep, Ans xapakrepuc-
TUK, OBYCNOBNEHHbBIX METOAOM), XpaHUMasi HauUOHalbHbIM MEMPOIIO2UYECKUM UHCMUMYymMoM uiiu (e cilyyae om-
cymemeusi 8 nocriedHeM coomeemcmeyiole20 3marioHa) MemMpOoIo2u4eCcKUMU UHCMUMymamu UHOCMpPaHHbIX
eocydapcme.

Oobasku, xonoctble Npobbl-gobasku U T. 4. MOryT GblTb UCMONbL30BaHbLI ANA UCCNeA0BaHWUSA KaKUX-NMBo
Y4aCTKOB U3MEPUTENLHOW LIENU UMK MPKY YCTAHOBEHUW 3HaYEeHWI aTTeCcTyeMoii xapakTepucTuku Matepuana CO.
CreneHb, € KOTOPOWN yCTaHOBIIEHA UITU NPOAEMOHCTPUPOBaHa NPOCNEXMBAEMOCTb, 3aBUCUT OT TOrO, Kak 3T Npo-
6b1-006aBKV NPUrOTOBNEHBI U KaK UM MPUNUCaHBLI 3HAYEHUA.

[nsa yctaHOBNEHUS U AEMOHCTPaLMU MPOCNEXNBAEMOCTU pe3yibTaToB U3MEePEHUIA, BO3MOXHO, NOTpebyeT-
CS1 KOHTPONUPOBATb:

- B3BeLUMBaHWe Npobbl;

-YACTOTY peaKTMBOB, pacTBOPUTENEN, K4UCTBIX MaTepuanosy;

- 2padyupoeKy, rMo8ePKY, KarmbpoBKY CPEACTB U3MEPEHWIA, KaNIMGPOBKY (108EPKY) MEPHOI NOCyAbI;

- MOMeXu B USMepUTENIbHOM CUrHare;

- nogxogsiuve 1 obocHoBaHHbIE CTaTUCTUYECKNE METOAbI ANA NPOBEAEeHUS pacyeToB;

- 3arpsiI3HEeHUs], MOTepU, HEAOCTaTKW B U3MEPUTESNIBHOM NpoLiecce.

91U Bce chakTopbl MOryT 6bITh NOABEPTHYTHI HAANEXALLEMY KOHTPOSIO MyTem NOATBEPXKASHUS NPaBUIbHOC-
T MemoOuKu namepeHuid. MpaBunbHOCTL MOBO MEMOAUKU N3MEPEHWIA, NPUMEHAEMON NP NPOBEAEHUN U3Mepe-
HUIA, AomkHa BbITb Hagnexaluym obpa3oM NoATBepXKAeHa, COOTBETCTBUE NOBOro peynsrata U3MepeHuid, nony-
YEHHOro C UCMOoNb30BaHUEM 3TOW METOANKN USMePEHUI, TpebBoBaHWAM, YCTaHOBNEHHBLIM B NpoLecce NOATBEPX-
AeHUs NpaBUIbHOCTU METOAUKN U3MEPEHUIA, AOIKHO BbITb NpoaeMOoHCTpUpoBaHo. OueHKa cornacoBaHHOCTU pe-
3ynbTaToOB U3MEPEHWA, MONyYeHHbIX NpY MexnabopaTopHOM 3KCepUMEHTE, MOXET BbITb HacTbio NOATBEPKAEHUS
MpaBUSIbHOCTY METOAUKN N3MepeHWA. [Mpr MCNoNb30BaHWUN YCNOBHBIX (AMAUPUYECcKUX) MeToaos obasaTenbHa co-
rMacoBaHHOCTb PesynLTaToB U3MEpEeHWiA, NoNyYeHHbIX MpU MexrnabopaTtopHoM akcnepumeHTe. PekoMeHayeTcst
Monb30BaTbCA peaynsTratamy NpusHaHHbLIX MexnabopaTopHbIX CPaBHUTENbHBIX UCTIbITAHWA.

PekomeHdayuu no yecmaHOSITeHUI NpocrexusaeMocmu ammecmosaHHbiX 3HadeHuti CO npedcmaerneHbi
8 [2], [17]. Mpu ycmaroeneHuu npocnexusaemocmu CO criedyem pykosodcmeosambCs MNPUHIMbIMU N08epoY-
HbIMU CXeMamu.

IMp umedaH ue— Brknodyerue nonoxeHusi 06ycnoeneHo mpebosarusmu, npedbsasnsieMbiMuU K yCMaHOBeHUIO
npocnexusaemocmu CO.

9.3 Cnoco6bl onpeaeneHUa 3HaYeHUH aTTeCTyeMON XapakTepucTUkn

ATTecToBaHHoe 3HavyeHue ACO, kak npasusio, npegcrasnsiet cobov HanyuLLYIo OLEHKY MCTUHHOrO» 3Ha-
YeHusl. B HeKOTopbIX Cryyasix U3aMepeHHoe 3HaueHWe He MOXeT ObITb NpeACcTaBEHO KaKk K ICTUHHOE» 3HaYeHue,
MO3TOMY NMPUHUMALIOT 3HAYEHNE aTTECTYEMOI XapaKTePUCTUKN, NONYYEHHOE C UCMONb30BaHWEM yKasaHHOW MeTo-
avkun nsmepeHnii. Mepea onpegenexHnem meTtpororndeckux xapakrepuctuk CO TpebyeTtces ykazaHue gonyckae-
MOro AvanasoHa aTTecToBaHHbIX 3HadeHnii ACO 1 meToga nsmepexuin, gns kotoporo ACO byaet npegHasHayeH.

MpeanonaratoT, YTO aTTECTOBaHHbIE 3HAYEHWUA HE OTKNOHATCA OT «UCTUHHOTO» 3HaYeHUs bonee yeM Ha
3HaueHVe yCTaHOBINEHHOW HeoNpeaeneHHOCTI. YCTaHOBNEHHasA HeonpeaeneHHOCTb aTTeCTOBAHHOrO 3HaueHust ACO
[OSKHA YYUThIBATL BCE COCTABNSAIOLLME HEONPEAENEHHOCTU, CBOWCTBEHHBIE NPOLLECCY U3MepPeHUit, a Takke us-
MEHeHWs MaTepuana Mexay aksemnnsapamu (0aHOPOAHOCTb) U BO BpeMeHU (CTaburbHOCTb).

PaznuyatoT YeTbipe OCHOBHbIX crnoco6a onpeaeneHns 3HaueHUs aTTecTyemMon XapakTepuUcTUKA:

a) no pesynsTatam U3MepeHuii B oaHoi nabopaTopwu ¢ NpUMeHeHeM oHOro (NEPBUYHOIO) MeToAa;

b) no pesynstatam nsmepeHui, Nony4eHHbLIM B 04HON nabopaTtopmm ¢ pUMEHEHNeM ABYX NN HECKONbKNX
He3aBUCUMMbIX MemoduK (MeTOA0B) U3MepPEHUIA;

C) No pesynsraTtam U3MepeHuit, NoslyYeHHbIM B CEeTU NabopaTopuii ¢ UCNoNb3oBaHMEM OAHOW UM HECKOMb-
KNX MeEMOOUK (METOI0B) U3MEPEHUIA;
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d) no pesynsratam UsmepeHuit, nory4eHHbIM B ceTu nabopaTtopuii ¢ npUMeHeHueM ogHou MemoOduKU (MeTo-
0a) usmepeHun, aaroLLet orpaHUYEHHY0 METOA0M OLEHKY aTTECTOBAHHOMO 3Ha4YEHUS.

MpumevaHus

1 B pexomerOayusix [4] ykasartbie criocobsi npedcmasneHs! Kak «crnocobbl onpedeneHus ammecmosaHHo20
3HayeHus». BosmoxHo ucrnionb3oearue criocoba onpedeneHus ammecmosaHHo20 3HavyeHus CO «no npoyedype
npuzomosnexusi» [4]. [pu amom aKkcriepumenmarsHas npoeepKa yemaHOoBNeHHO20 3Ha4YeHUs ammecmosaHHoU xa-
pakmepucmuku oba3amernbHa.

2 BxrnroyeHue nipumeyaHusi 1 obycriogneHo rnonoXeHUsmuU, NpUuHAMbsIMU 8 peKkomeHOauusx [4].

Haunbonee BaxHbIl hakTop, KOTOPLINA criedyeT paccMoTpeTh Npu Bblibope cnocoba ycTaHOBNEHUs 3HaYEHUS
aTTecTyeMOoNn XapakTepuUCTUKU, — 3TO CTeMNeHb, C KOTOPOW pasnuyHbIe COCTaBnALLME HeonpeaeneHHocTy 6yayT
BHOCUTbL BKNaj B HeonpeaeneHHoCcTb attecToBaHHOro sHaveHust ACO. MNoaxoa a) npu onpeaeneHun sHaveHui
a‘l'l'eCTyeMOﬁ XapakTepuctukum ACOuvacTto orpaHu4eH cny4yaamu nposeeHns rnoeepkn (KaJ'II/I6pOBKI/I) oTAaenbHOro
cpeacTBa U3MepeHui.

Mpumep — Ans cny4as onpedeneHusi 3Ha4eHul ammecmyemMol XapakmepucmuKu, omHocsiujelics1 K XuMu-
4JecKoMy cocmaey, e 9.5.2 npusedeH munuyHbill npumep 060cHO8aHHOCMU Nodxoda a).

Onsa 6onbwunHcTBa MaTpuyHbIX ACO noaxoa a) cBsi3aH € PUCKOM MPONyCTUTbL MaTpuyHble addeKTbl /nnm
BnvsiHUA. Ansa atux ACO pekoMeHAyeTCa UMETb HEe MeHee ABYX HE3aBUCUMbIX pe3ybTaToB U3MepeHU, Nony-
YEeHHbIX HE3aBUCUMbIMY (MEPBUYHBLIMI) METOAaMUN N3MEPEHWI B pas3nuuHbIX TabopaTtopusix, 4Tobbl CBECTU K MU-
HUMYMY Takow puck. BelGop Haunyulero cnoco6a onpeaeneHnst aTTeCTOBAHHOTO 3HAYEHUS 3aBUCUT KakK OT MMe-
HOLLMXCS1 MeToaoB, Tak U oT MaTpuubl CO.

9.4 BbinonHeHue nsMepeHuin

9.4.1 UamepeHUA oAHUM UNU HEeCKONbKUMU MeToAaMu B ogHoi nabopatopumn

BaxkHyto rpynny MeToioB U3MepeHUit, KoTopble MOryT BbITk UCMONB30BaHLI, MpeXxae Bcero, Ans noaxoaa
a), Ho Takke 1 ansi nogxoga b), coctasnsatoT nepsuYHbLIE MeTOALI U3MepeHuid. B obnactn xummyeckux namepeHuii
Takol meTog onpegenieH KoHcynbTaTMBHLIM KOMUTETOM MO KONMYECTBY BeLlecTBa cregytowum obpasom [16]:

«MepBWYHbI METO N3MEPEHWI — 3TO METOA, UMEIOLLNIA HauBbLICLLNE METPOSIOrM4eckne CBOUCTBA, Ae-
CTBUE KOTOPOro MOXET ObiTb NOMIHOCTLIO OMMCAHO U NMOHATO U ANA KOTOPOro HeonpeaeneHHOCTb MOXeT ObiTb
ykasaHa B eamHuuax CU.

MepBuyHbIM NpsaMol MeTog obecneunsaeT U3MepPEHNE HEU3BECTHOW BENUUYNHBI 6E3 CCbINKU Ha 3TafIoH eau-
HWLLbI 3TOW XXe BeNTUYUHbI.

MepBUYHbLIA MeToA, OCHOBAHHbIV HA U3MepeHUN OTHOLWEHUR, obecnevnBaeT UsMepeHne 3Ha4eHUs1 OTHOLLe-
HWS1 HEM3BECTHOW K 3TaNIOHY eANHULLbI TOW JKe cCaMoii BENUYUHDI, €ro AeicTBrUE MOXET BbITb MOSIHOCTLIO ONUCAHO C
MOMOLLLIO YPaBHEHUS U3MEPEHUN».

W3 aToro onpegeneHus cneayer, UTo ofHa U3 cTpaTerui onpegeneHnsa attectoBaHHoro aHadeHns CO 3ak-
NtoYaeTcs B UCMONb30BaHUM NEepBUYHOrO MeToaa uamepeHuin [18]. OaHako nepBuYHbIC METOAbI U3MEPEHUI He
BCerga MoryT 6biTb MCMONb30BaHbl, TAK Kak OHW CYLLLECTBYIOT He AN Bcex BenunynH. Ansa mHornx CO nsmepeHve
3Ha4yeHus uccnegyemoro CBOMCTBA HACTOSBKO CIOXHO, HYTO ero HEBO3MOXHO ONUcaThb A0 TOW CTeNneHn, KoTopas
HeobXxoaMma A5 yCTaHOBEHUs1 pacluMpeHHo HeonpeaeneHHocTu B eguHuuax CU.

KoHCynsTaTUBHBIA KOMUTET MO KONIMYECTBY BELLECTBA ONPeASnN HECKONbKO METOAOB, NOTEHLMANbLHO OTHO-
CALLMXCA K NePBUYHBLIM MeToaam usmepeHui [19]:

- Macc-CneKTpoMeTpUsl C U30TOMHbLIM pasbaBneHnemM;

- KyNTOHOMETpUS;

- rpaBUMETpUS;

- TUTPUMETPUST;

- MOHWXeHWe TemnepaTypbl 3aCTbIBaHUSI.

MpwnmedyaHune— Oxuagaercs, YTO 3TOT NepeveHb CO BpemeHeM ByaeT paclumpeH.

IpaBUMETPUS LLMPOKO UCMONb3YETCsl Kak MeToA NPUroTOBNEHUS] ra3oBbIxX cMmeceit [20] n pacTeopos. MeToq
MOHWXKEeHWUA TeMnepaTypbl 3aCTbiBaHUSI MOXET BbITb UCMONMB30BaH Kak NPAMOI MeTo onpeaeneHns YACTOThLI MaTe-
pvana [21]. MeToa Macc-cnekTpoMeTprm ¢ M30TOMHbIM pazbaBneHuem LMPOKO UCTIONb3YeTCA Npy NpoBeaeHUn
n3mMepeHui AnNA onpegeneHns 3Ha4YeHus aTtectyeMom xapakrepuctuku CO, a Taloke Npu BLICOKOTOYHBIX M3Mepe-
HUSX 4ns Apyrux uenen.
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9.4.2 UamepeHns B HecKkonbKkux naGopatopusx

9.4.2.1 KoHuenuus

KoHuenuus onpeaeneHns sHa4eHna aTrectyemoii xapaktepucTvukm matepuana CO, ocHoBaHHas Ha corna-
COBaHHOCTW MeToAWK U3MepeHnii n/unu nabopatopuii, 6asnpyeTcs, kak MUHUMYM, Ha ABYX AOMNYLLEHNSX:

a) UMeeTCst COBOKYMHOCTb MeTOAWK U3MepeHUii v nabopaTopuii, B paBHONM CTEMNEHW NO3BONSAOLLMX OLie-
HUTb 3HAYEHNsA aTTECTYEMbIX XapakTepucTuk Mmatepunana CO v npeacTaBuTb pesynsTaThbl U3MepeHuii ¢ npuemne-
MOW TOYHOCTLIO;

b) (nogpasymeBaeTcs) pacxoxaeHUs Mexay oTAeNbHbIMU pesynsTaTaMmy USMepeHnii Kak B mpoLiecce, Tak 1
Mexay MeToauKamMm U3MepeHuii u/mnm nabopatopusiMu UMerT CTAaTUCTUYECKMIA XapaKTep He3aBUCUMMO OT Bbibl-
BaOLLMX 3TU PACXOXKAEHUS MPUYUH (Pa3nuumin Mexay nsmeputenbHeIMY Npoleaypamu, nepcoHanom, obopyao-
BaHMEM U T. A4.).

Kaxgoe cpegHee 3HaYeHWe pesynsTaToB U3MEPEHWIA, MoNyYeHHoe Mo MeTOANKE U3MepeHnii n/innu nabopa-
Topueil, 3apaHee paccMaTpUBalOT Kak HECMELLEHHYO OLIeHKY 3HaYeH/s aTTECTYEMO XapaKTepUCTUKU MaTepua-
na. Kak npasuno, cpegHee 13 cpeaHuX 3Ha4eHn peaynsTaToB U3MepEeHIA, NoNy4eHHoe No METOANKE U3MepPeHHTA
ninnun nabopaTopuen, CYATAIOT HaUMyYLLER OLIEHKO 3TOI XapakTepucTuki. Kpome Toro, kaxkabli U3 pesynsTaTos,
noy4eHHbIX B X0e COBMECTHOro UCCrneaoBaHus, AokeH oTBeYaTh TpeBoBaHWsAM B OTHOLLEHUM NpocnexvBae-
MOCTU, Kak ykasaHo B 9.2. B cnyyae ecnu pacnpegeneHue pesyrnsratos U3MepPeHUi OTNNYaeTCsl OT HOPMaslbHOro
pacnpefeneHus (4To MoxeT BbITk, Hanpumep, Npu onpeaeneHUn crneaoBbIX KOHLEHTPaLWiA 3aNeMeHToB), TO Ans
oLieHMBaHWs aTTecToBaHHOro 3HaveHus CO uenecoabpasHo NCMosb30BaTh TakMe pobacTHbIe CTaTUCTUKW, Kak Me-
AvaHa nnu yceueHHoe cpegHee.

Ha npakTuke 4ncno MeToank usmepeHui 1 nabopaTopuii, UMErLLMXCS AN peanusauum nporpamMmel ornpe-
OefleHus memporioaudeckux xapakmepucmuk CO, orpaHuyeHo. MNoaToMy B GONbLIWHCTBE Cry4aeB HEBO3MOXHO
MOSIHOCTbIO NCMONB30BaTh MOAE b PaHAOMM3VPOBAHHOIO NilaHa akcrnepumeHTa. Kpome Toro, gonyLeHune o npu-
HaaneXHOCTW K O4HOM U TO e COBOKYMHOCTU BCeX pe3ysibTaTos U3MePeHUiA, Mory4eHHbIX pasHbiMU MeToguKaMu
(MeTogamu) namepeHunii u/nnvu nabopaTopusiMi, crieflyeT paccMaTpuBaTh C OCTOPOXHOCTLIO. [laxe Ha coBpemMeH-
HOM YPOBHE MOTYT CyLLIECTBOBaTL PACXOXAEHNSA B XapaKTepucTMKax METOA0B U3MEPEHMUIA, a Takke B Heonpede-
neHHocTsx nabopaTtopuii, BcrieAcTBWE Yero AomnyLleHue o equHol COBOKYNHOCTU ByaeT HeoGOCHOBAHHBIM.

Kpome Toro, 4tobbl 3TOT BUA NlaHa aKkenepumeHTa 6bin 060CHOBaHHLIM, HEOGXOAMMO NMPUHSTL AonyLLeHue
0 TOM, YTO BCe pesynkTaThl U3MepeHUil BCex METOAMK UsmepeHuii u/unu nabopatopuii UMeroT NpocrieXuBaemyto
CBsI3b (CM. 9.2) ¢ COOTBETCTBYLLUM YCTAHOBMEHHBLIM OMOPHLIM 3HaYeHneM. OropHble 3HaYEeHUS, Kak Npasurio,
TLaTenbHO BLIGUPAOT Npy paspaboTke COBMECTHOrO UCCNeqoBaHUs B paMKax ornpeaeneHns 3Ha4eHus atrectye-
Mo xapaktepucTuku CO.

YacTto onga Takoro COBMeCTHOro uccnegoBaHusi TpebyeTcs npusneyeHve 6onbLioro Ynucna naboparopuii
ANs paHOoMM3aLMKM NOrpeLLHOCTeN, acCoLMMPOBAHHBIX C ONpeAerieHHbIMU 3TanamMu cepuy onepauuii, Heobxoau-
MbIX 415 MONyYeHUs 3HaueHWsl aTTectyemolt xapaktepuctuku CO. Takue aTansbl, kKak Npasuno, BKoYaroT B cebst
npo6onoaroToBKY [HAanpUMep, SKCTPaKLMIO UK paspyLleHUe (4eCcTpyKLMio) Npobbl, AanbHenwyto 06paboTky npe-
obpasoBaHHoN Npobbl (Hanprmep, o4UCTKY) u Ap.]. B aTux cnyyasx npu HeLlenecoobpa3HOCTU NPOBOAUTL NOSTHYHO
OLIeHKY HeonpeaeneHHOCTH peaynbTaTta M3MepeHUi, NonydYeHHoro o oAHON MeToauke U3MepeHui (M B OaHON
nabopaTopun), NpeasIoKeHHbIM Noaxoa AomkeH 6bITb NpeanodTUTENeH ApYrMM NoAxoAam, OnNUcaHHbLIM B HACTOS-
Lem pasgene.

O6Lwas npoLedypa onpeaeneHust 3SHa4ueHust aTTecTyemoii xapaktepuctuku matepuana ACO B xoge cosme-
CTHbIX MCCedoBaHWUI cxemMaTuyeckn nsobpaxeHa Ha pucyHke 6. K kaxxgomy atany, KoTopblii MOXET 6biTb pac-
CMOTpPEH OTAENbHO, MPedbABSIOT onpeaeneHHble TpeboBaHusl, KOTopble He06X0AUMO BLINONHUTL NEepe TeMm, Kak
NpUCTYNWUTL K creaytolwemy arany.
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PucyHok 6 — Cxema mexnabopaTtopHOro akcriepvmeHTa

9.4.2.2 PykoBoAcTBO U rpaduk BbINOMNHEHWA paboT

PykoBoacTeo MexnabopaTopHbIMU UcCedoBaHUAMM OCYLLECTBISIET, MpeXxae BCero, opraHusauus, otTee-
yaloluan 3a peanuaauuio paboT no onpeaeneHnio MeTponorndeckux xapakrepuctuk CO. OHa gomkHa npegocTta-
BUTb BCEM y4aCTHUKaM AOCTaTOUHbI 0GbLEeM PYKOBOAALLMX MaTepUanos Arsl ycrellHoro nposeaeHus pabort. Ans
JOCTUXEHUS NONOXUTESbHBIX Pe3yrnsTaToB COBMECTHOE UCCeaoBaHWe AOMKHO MMETb YETKO NMOCTaRNEHHYHO LieNb,
6bITb NPaBUNBLHO CNIAHUPOBAHHLIM Y OPraHU30BaHHBLIM B COOTBETCTBUU C YETKUMM, TOUHLIMUA PYKOBOASILLIMMU
[OKYMEHTaMK, KOTOPbIM y4acTByloLLMe nabopaTopuu n/unm onepaTtopbl CMOMYT JIErko crefoBath. YyacTue B Ta-
KO nporpamme B kayecTse onepaTtopa unv nabopatopuu nogpasymeBaeT coriacue crieoBaTh STUM PYKOBOASH-
LM AOKYMeHTaM. B 3TV pykoBoasLLMeE AOKYMEHTbI BKOYAIOT yKa3aHWe CPOKOB BbIMOHEHUS paBoT, uMcna ak-
3emnnspos maTepuana CO, yncna napannensHbIX UsMepeHni Ha aksemnnsp (eavHuuy) matepuana CO, MeToaoB
U3MepeHUit, Npn He0BXOANMOCTN — pa3mepa HaBecku U T. 4.

B pykosoaswwmx AoKyMeHTax criegyeT yuuTbiBaTb pekoMeHAauun, uanokeHHole B 9.2 1 9.3; oHM OOSKHbI
6bITb NpUBeAEHbI B UHCTPYKLIUSIX [J151 TOTO, YTODbI BCe y4acTBYOWME CTOPOHBI GbIv 3HAKOMbI € TPeGOBaHUSAMU K
Ka4yecTBY U NPOCNEXUBAEMOCTU pe3ynbTaToB UsMepeHuii. B aTux pykoBoAcTBax AOMKHBI Takke cogepkaTbes
MexXaHU3Mbl NOATBEPXKAEHWS AONYLLEHWUIA, MPUHATLIX OTHOCUTENbHO pesynsLTaToB U3MEPEHUIA U UX KavuecTBa.

OpraHusaTop A0MKEH yCTaHOBUTL rpadiuk BLIMONHEHUA paboT (T. e. cpoku paccbiikvu o6pasuoBs, cnocob
pacchInkv), MpeaocTaBUTL YETKME MHCTPYKLIMKM OTNIPABUTENAM U NONyYaTensiM no xpaHeHuo 06pa3uos 1 obpalle-
HUIo ¢ HUMKU. OpraHW3aTop QOMKEH Takke yKazaTb CPOK NPeACTaBNeHUsi pe3ynbTaToB U3mMepeHuid. ToT rpacuk
AorKeH BbITb cornacoBaH Mexay opraHM3aTopoM 1 y4acTByOLLMMK nabopaTopusmu.
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9.4.2.3 Tpebyemoe Y/Cro pesyrsTaToB U3MepPeHnin

Uncno Mmemoduk (METOA0B) M3MEPEHUIA, UCMONb3YEMbIX AN onpegeneHns 3HaYeHWsl aTTecTyeMo Xxapak-
TEePUCTUKK, YacTo orpaHudeHo. B cnyyae ecriv ncnonb3syoTcs pasnuyHsle Memoduku (MeTobl) UBMepeHuid, To
HeobXoAMMo NPOBOANTL OLIEHUBAHWE COTNTAcOBaHHOCTW Pe3ynsTaToB namepeHuid. Mpu NoaTBep)XaeHuM cornaco-
BaHHOCTM pe3ynkTaToB U3MEPEHWI paccuMTbIBAIOT cpedHee 3HadeHe peaynsTaToB M3MEpPEHNI,

B cnyyae ecnu oLieHKy HeornpeerneHHOCTH aTTecToBaHHoro 3HadveHns CO ycTaHaBnMBakT Yepes paHaoMu-
3aLMI0 Kak MOXXHO HonbLUero Yucna hakTopoB BO BpEMs 3KCNIepUMEHTa, To NpeanodTuTeneH mexnabopaTopHbIii
noaxod. ATVMK NaGopaTopusiMU MOTYT Takke BbITb pasnuyHble noapasaeneHVs Ny rpynsl B npegenax ogHow
opraHusaum. MUHUMarbHOe YXCOo y4acTBYOLLIMX abopaTopuii B SKCEpUMEHTE 3aBUCUT OT CIIOXKHOCTU HeoBXo-
AVMMON n3aMepuTenbHOW NpoLedypsl. Yem crioxHee npoueaypa, TeM 3HauMTenbHee oXxungaTcs mexnabopaTtop-
Hble pacxoXxaeHus, Tpebytolwye, Takum 06pa3om, yBenuieHUs Yucna y4acTeytowmnx naéopatopuii Ans nony4e-
HWS1 3Ha4YeHNs aTTecTyeMoit xapaktepucTtukn CO. OgHako Ha NpakTWKe YeM CnoXHee npoueaypa, TeM MeHbLue
yncno nabopaTopuii, cnocoBHbLIX BLINOMHUTE 3Ty NpoLeaypy. B kpaiHWx cnyyasix paspabotunk CO MoxeT oTka-
3aThCs OT NPOBEAEHUA MeXNabopaTopHOro SKCnepMMeHTa, paBHO Kak 1 oT MaTepuana CO.

Mpy HANUYMK XOpPOLLO 0B6OCHOBAHHbBIX METOAMK U3MEPEHWIA YACTO NabopaTopuii, TPUBIEYEHHbIX K ornpeae-
NEHUIo 3HaYEHNs aTTecTyeMol XxapaktepucTukn Matepmana CO, MOXeT BbITb HEBENWMKO — ABE WK TPU. TUMNYHBIA
npyMep TaKoro Cryyasi — MCnonb30BaHWe NEPBUYHLIX METOAOB U3MEPEHWIA AN MaTpryHbIX CO.

B psige cnyyaes MUHUManbHOE YMCIIO yHaCTBYOLLMX SlabopaTopuii MOXeT BbITk OT LecTy Ao BocbMU. Ecnin
CYLLECTBYET BEPOSITHOCTb NONYUNTh CTATUCTUYECKH, @ TakKe TEXHUYECKN HeoBOCHOBaHHbIE pe3ynkTaThl M3Mepe-
HWI, TO MUHUManbLHOe Y1cro NabopaTopuii 4OMKHO BbITh He MeHee 10, a NnpegnoYTUTensHO — 15. MonyyeHHble
pe3ynbTaThl USMEPEHWA 40KHbI ObITh NPOBEPEHbI HAa BLIBPOCHI B LIENSIX AarbHENLWero oLeHMBaHUA aTTecToBaH-
Horo 3HadeHust CO 1 ero HeonpeaeneHHOCTU.

Mpv OTCYTCTBUM NEPBUYHBIX METOAOB M3MEPEHUIA OeanbHO NCMOSb30BaHNe TpexX MeToaos (ECnN 3TO BO3-
MOXHO) U He MeHee Becssmu KoMMNEeTeHTHbIX labopaTopuii.

9.4.2.4 Yucno egnHuL, (3K3eMNNSPOB) U MOBTOPHbLIX U3MEPEHUHA

Mpv npoBeaeHNM NOBTOPHLIX M3MEPEHWIA 4OCTATOYHO MMETL ABa ak3eMnnspa Matepuana CO, uicno no-
BTOPHbIX U3MEPEeHWiA, pacrpefeneHHbIX B TeueHre ABYX AHel, A0MKHO BbiTb He MeHee WwecTu. Bee nsmeperus
npeanoYTUTENBHO NPOBOAUTL, UCMOMbL3YS He3aBUCKMbIe FpagyMpOBOYHbIE XapakTepucTuku. Ecnu pesynertaTthbl
COBMECTHOrO MCCreaoBaHWs NpeanosiaraeTcs MCMonb3oBaTh AN noaTBepkaeHus ogHopoaHocT Matepuana CO,
TO Kaxkaoi ydacTBytoLLei nabopaTopmn HeoBxoanUMo onpeaenuTb 3HaYeHUs! aTTECTYEMbIX XapakTepUCTUK, Kak
MUHUMYM, 41151 TpeX — YeTblpex aksemnnsapos maTepuana CO.

9.4.2.5 MeToAbl U3MepeHUi

OpraHunsaTop MexnabopaTopHOro aKkCnepUMEHTa MOXET PEKOMEHAOBATb yHacTHUKAM UCTIOSNb30BaTb OAHY
METOAMNKY N3MepeHuid. ATOT Noaxoa NPUrogeH Npu U3aMepeHnn BENMUMH, 3HaYEHUA KOTOPbIX ONpeaensitoT KOHK-
PeTHLIM METOAOM (HanpuMep, memrepamypb! 8CrbILLKU 8 OMKpbIMomM mueaiie). B npoTUBHOM criyyae opraHu3a-
TOP AOMKEH paspeLlnTb KaXkaow ydacTeytoLeln nabopaTopuy UCNonb30BaTb METOAUKY U3MEPEHUI No CBOEMY
BbIGOPY NpW YCNOBUK, YTO UMEOTCA fjoKasaTesibcTBa 060CHOBAHHOCTM BbIGOpa TakMx MeToauk MaMepeHuid. Opra-
HWU3aTOP AOSHKEH CTPEMUTLCA K NPeACTaBUTENbHOCTU OCHOBHBIX MEMOOUK (METOAOB) U3MEPEHUI, MOAXOAALLMX
Ans onpeaeneHna aTTecTyeMblX XapakTepucTuk, U Ao6UBaTLCA cormnacusi BCex y4acTBYIOLLMX CTOPOH B OTHOLLe-
HWW TOTO, KaKue MemoduKu (MeToAbl) U3MepeHUi ByayT UCNoNb3oBaTLCA KaXaon nabopaTopurei.

Kpome Toro, opraHusaTtop AomkeH notpebosaTs, 4Tobbl Bce METOAMKU N3MEPEHWUIA, IPUMEHSIEMbIE NPK Or-
peaeneHnn 3Ha4eHns atTecTyeMon xapaktepuctuku CO, 66111 Hagnexalumm obpasom 060CcHOBaHbI M pesynbTaTbl
Ka)kaoro n3amepeHus, BbINOSIHEHHOTO B MpoLecce aTTecTauum, Moriv ObiTb NPOBEpPeHbI No NpeABapuTenbHO ycTa-
HOBNEHHbIM KPUTEPUAM KavecTBa.

MpumeyaHune — Bo MHOrMX HOBbIX 0BnacTax namepeHnii 060CHOBaAHNME UMEIOWMXCA METOAUK U3MEPEHUN
MHOIZA OCYLLECTBNAIOT TOMbKO NyTem mexnabopartopHoro crimyenusi, kak onucaHo B [OCT P UCO 5725-2, yto moxer
ObITb JOCTATOUHO ANA XapakTepUCTUK, 3aBUCAWMNX OT METOAUKU M3MEPEHUNA.

BaxxHoi1 xapakTepUCTUKON UCMONb3YeMbIX METOAUK U3MePEHUIA ABMAETCSA ee NPOCNEXNBAEMOCTb K ANHU-
uam CU unu npuHATLIM ONOPHBLIM 3HAYEHUAM.

BcTpeya c npeacTaBuTENnAaMy y4acTBYOLWMX B 9KCriepuMeHTe niabopaTtopui (4o paccbinku npob n nposee-
HUS1 U3MEPEHUIA) MO3BOMUT BCEM NPUBIIEHEHHBIM CTOPOHAM COITacoBaTh BUAbI paboT, KOTopble NPeACcTOUT BbINOs-
HUTb B XoAe MexnabopaTopHOro akcnepumeHTa, 1 06CyaAMTb BO3MOXHbIE NPoGnemMbl U/unu TpyaHoCTU.

9.4.2.6 MNpepncrasneHne pe3ynsTaTtoB U3MepeHuia

MoryT 6bITb MCMOMb30BaHbl HECKOMBbKO CNOCcODOB NpeacTaBnNeHNUs pe3ybTaToB USMEpPEHUIA.
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MepBbIli criocob npegycMaTpuBaeT npeacTasneHne nabopatopusimm pesynstata M3MepeHuii ¢ paclumpeH-
HOW HeonpeaeneHHOCTLIo U koaddrLMeHToM oxBaTa. MpeanoyuTuTensHo, 4Tobbl Kaxdasi nabopaTopus npeacTas-
nsna nosHbl GrogxeT HeonpeaeneHHOCTY € yKadaHWeM BCeX COCTaBSOLLMX HEOMPeAeNEeHHOCTU; 3T CBeAeHUs
MOryT 0BnerynTb NpoBeaeHNe OLIEHKM NoBbIX KoBapUaLWii Mexay pesynstTatamMmu M3MepeHuii.

Ecnv nHcdopmMaumsi o HeonpeaeneHHOCT pesynbTaToB namepeHuii He TpebyeTcs, Toraa ydacTeytowue na-
BopaTopum 4OMKHbI MPEACTABUTL BCE NOMYyYEHHbIE pe3ynbTaThl UsMepeHuii (He cpegHue 3Hadenus ). Yucno aHa-
Yalmx Ldpp pesynsTaTos M3MepeHWin JOMKHO COOTBETCTBOBATL PEKOMEHAALMAM NporpaMmel oripedenieHusi Mem-
pornoaudeckux xapakmepucmuk CO.

B 06oux cnyyasix pekomeHayeTcs NpeACTaBnAThL B JOCTaTOUHOM OGLEME MiaH M3MepuTenbHOM npoueaypsl
ANSA Ny4Liero rnoHMMaHusl Bcex npeasapuTenbHbIX 3Tanos N3MepUTensHOro npolecca (Hanpumep, Npu Xummnyec-
KOM aHanu3e — aTanoB pasfnoxeHus obpasua 1 pasgeneHus NpeacTasnAoWmnX MHTepec aHanuTtos). Cneayet
NMpPUBOANTE CCLISTKU HA MCTOYHUKU MHAOPMaLmMK (Mpy HeoBXoaUMOCTH).

9.5 OcobeHHOCTU onpeaeneHUs 3Ha4eHUA aTTeCTyeMO XapaKTepucTUKU

9.5.1 CraHgapTHble o6pa3ubl hM3nyeckux CBOMNCTB

TpaauunoHHO Hanbornee ToUHbIe N3MepeHUust BennuuH B eauHuuax CU 1 nx NnpomsBogHbIX BhINOSHAOT B
HaLWOHaNbHbLIX METPOMOMMYECKUX MHCTUTYTaxX. B HaunoHanbHbIX METPONOrMYECKUX UHCTUTYTaxX BCE UCTOYHUKM
MOrpeLlHOCTU U HeonpeaeneHHOCTH TLaTenbHO UCCNeayoT, MemoduKu (MeToabl) U3MePeHMUn COBEPLUEHCTBYIOT B
TeYeHWe MHOTUX NeT NS OLeHMBaHNA 1 YMEHbLUEHUS COCTaBNAIOLWMX HeonpeaeneHHoCcTU. B cnyyae ecnu nsme-
pUTenbHbIE BO3MOXHOCTM HALMOHaNbHOTO METPOSNOrMYEeCKoro MHCTUTYTa NOATBEPXKAEHbI, TO UBMEPEHUA COOTBET-
CTBYHOLLMX BENUYMH BhIMOMHAOT € Hanbonbluen To4HOCTBH0. B crnyvae ecnu npu onpedesnieHuu Memposioaudeckux
xapakmepucmuk CO nabopaTopusi HaLUMOHANBHOMO METPONOMMHECKOro MHCTUTYTA NPUMEHSIET METOANKN U3MEpe-
HWi cobcTBEHHONM pa3paboTku, He KCnonb3yemble paHee NpU KMYEBbIX CIIMYEHUsX, TO cBeAeHUst 06 3TOM A0MK-
Hbl BbITb 4OMONHUTENBHO YKa3aHsbl.

[emoHcTpauus nsmeputenbHbIX BO3MOXHOCTEN nabopaTopuii, NPUHUMAaIOLLMX yHacTue B oripedesieHuu mem-
poriocaudeckux xapakmepucmuk CO, obecneveHne kKayecTsa 1 NPOCNEXNBAEMOCTIN Pe3YSIbTaTOB U3MEPEHWNI He-
obxoanMbl 4Ns noATBEPXKAEeHWs KoMneTeHTHoCcTU naGopaTtopuii. NMro6as BHOBL cozgasaeman nabopatopus, nna-
HUpytoLLasi NpUHUMaTL yYacTue B onpedesieHuu Memporsioaudeckux xapakmepucmuk CO, gonxHa y4acTeoBaTb
B pacLLMpeHHbIX (MO BO3MOXHOCTH, KIMHOUEBbIX) CAMHMEHUSAX ANA NOATBEPXKAEHNUSA U3MEPUTENbHBIX BO3SMOXHOCTEN,
a Takke Ana NOATBEPXAEHWS TOTO, YTO HWU OAWH U3 BaXKHbIX (haKTOPOB, BHOCALLMX BKI1aZ B HEONpeAeeHHOCTb
pe3ynsTaToB U3MEPEHWIA, HE OCTaNICSl HeYYTEHHbLIM.

Ocoboe BHUMaHWe criegyeT yaensTb hM3an4eckuM CBOIMCTBaM, KOTOPbIE HEBO3MOXHO onpeaenvTh B pexu-
Me kannbposku. Kak npasuno, oLieHka HeonpeaeneHHOCTU pe3ynsTaToB U3MePEeHWiA, MosydYeHHbIX Mpy onpeaene-
HUW 3HAYEHWIA aTTECTYEMOI XapakTEPUCTUKU C UCTIONb30BaHNEM METOAWKN U3MEPEHUIA, HE MOXET GbITb YCTAHOB-
neHa 6onee TOYHO, YEM B PEXXMME KarTMBPOBKKU. TO HEOBXOAUMO YUMTLIBATL MPY OonpedesieHn 3Ha4ueH s aTTec-
TYEMOW XapaKTepUCTUKN MaTeprasios, CBA3aHHOMN C TaKUMU CBOMCTBAMMU, Kak TEMNOMNPOBOAHOCTb, LLEPOXOBATOCTL
1 T. 4. B aTMX cny4vasix coBMecTHoe uccnegosaHue (cM. pasgen 10) moxeT 6biTb Hanbonee noaxogsLLMM Croco-
6oM onpeaesnieHns 3Ha4eHUs aTTECTYEMOI XapaKTEPUCTUKN MaTepuanos. [lononHUTenbHas CroXXHOCTL COCTOUT B
TOM, YTO 47151 MHOMUX METOAMNK 3MEPEHUIA yKasaHHBIX BENIMYUH, BKIOYasi U3MepeHUst Kak (ou3nieckux CBOMCTB,
TaK 1 XMMUYECKOro COCTaBa, He OpraHnW30BaHbI (KIHoYeBble) CIMYeHUs.

KntoueBble crMYeHns Tak ke, Kak 1 Apyrie Buabl fabopaTopHbIX CAMYEHWIA, NOBLILLIAOT AoBepuUe K Heornpe-
AeneHHOCTU, paccuUTaHHON NabopaTopuaMm MHANBUAYaNbHO. PesynbTaThl TakUX CIIMYEHUIA UCTIONB3YOTCA ANA
ynyJLeHUs mogener Unnm oLeHoK UX nepeMeHHbIX BENUYUH W/nnn HeonpeaeneHHocTeil. Mpu oTcyTcTBUM HEO6-
XOAUMOCTH B YNy4LLEHWSIX TAaKoro poda ydactue B 3TUX CrindeHnsX npedcrasnset cobol BaxHoe cpecTBO Ae-
MOHCTpaLM U3MepUTENbHBIX BO3MOXHOCTEN TlabopaTopuni. CnMyeHns No3sonsitoT 06HapyKUTb MOrPELLHOCTU, He
yYTeHHbIe A0MKHEIM 06pa3oM, U CUTyaLMK, Korda HEKOTOPbIE BRUSIIOLLME Ha USMepPEHNS NapaMeTpbl HeIoCTaTou-
HO MOJSTHO KOHTPOSNMPYHOT U/ OLIEHUBAIOT.

OnpepgeneHue atTecToBaHHOro 3HadeHUst CO Ha ocHOBe pe3ynsTaToB U3MepeHMiA ogHoi nabopaTopum Mo-
XKET, HECMOTPSA Ha BCe YCUNus, 3akrtodaTh B cebe prcky BOSHUKHOBEHWS OLLMGOK, KOTopble He criedyeT HegooLe-
HMBaTb. JTabopaTopun HaLMoHaNbHLIX METPOSOTUYECKNX MHCTUTYTOB, MPOBOASALLME 3MepeHne kakoro-ninbo du-
314eCcKOoro CBOCTBA, AOMKHbBI yH4aCTBOBATL B KMHOYEBLIX CITIMYEHUSIX, 8 Takke B 06CYKAEHNN pesynsTaToB crivye-
HWI € yYacTHUKaMW CrMYeHWIA B Liensix pelleHnsi npobnem, cBsidaHHbIX C BOSMOXHBIMU pacxoxgeHusamu. Ecnu
HaLWOHaNbHbIE METPOMOrMYEcKe NHCTUTYTbI NPOBOAAT U3MEPEHMS He COBCTBEHHbLIMM CUaMy, TO 40 Havana
paboT HeobXoANMO YCTaHOBUTL NPOCIEXNBAEMOCTE U3MEPEHWI yYacTBYoLLMX NnabopaTopuii k eguHnue CU nnm
OMOPHOMY 3HaYeHWIo, BocrponasoaMmomy atanoHom, ACO uiu Mepol COOTBETCTBYHOLLMX HALMOHaNbHbLIX METPO-
NOrM4Yeckux UHCTUTYTOB.
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Ecnv npu onpegeneHny s3HaveHns aTTecTyemoit xapakrepucTtkm CO BO3MOXKHO MPUMEHEHNE HECKOMNbKNX
aTTecToBaHHbLIX MeTOAMK U3MePeHUiA, To He0BXOAMMO CpaBHEHE METPONOTMYECKNX XapaKTePUCTUK 3TUX METOAUK
namepeHuin. MeToaukv MsmepeHuii 4OMKHbI UMETb OAVMHAKOBLIE METPONIOTMYECKMNE XapaKTEPUCTUKM, B MPOTUBHOM
cnyyae npu onpegeneHnn 3HadeHusi aTTecTyeMol XxapakTepucTuki MaTepuana ctaHgapTHoro obpasua 6yaet
npegnoYTUTeNbHa MeToanKa N3MepeHuin, obecrnedrsaroLLas NonyvyeHue peaynestata usMepeHuii ¢ 6onbLuen Tou-
HOCTbIO.

BoamoxHbl cuTyaumu, Korga nabopaTtopusi, CpaBHUB MempOosIo2UYECKUE XapakmepucmuKu UMEtoLLeRcs B
ee pacnopsHKeHU MeTOANKN U3MEPEHUIA C MEMPOSIO2UHECKUMU XapakmepucmuKamu ApYriX MeToaunK namepe-
HWI, MOXET NPUHATL peLleHre o aopaboTke CBOE MeTOAMKM U3MEPEHWIA ANs YMeHbLUEeHWS 3HaYeHnsl Heonpeae-
NEHHOCTW.

9.5.2 CraHaapTHble o6pasLbl XMMU4YeCKOro cocTaBa

9.5.2.1 CtaHgapTHble 06pasLibl YUCTLIX BELLECTB

UncTble BelLecTBa hopMUPYIOT OCHOBY B0MbLUMHCTBA LienoYek NPoCneXnBaeMocT B XUMUK. TEPMUH «4n-
CThIVi» OTHOCWTCS K MAeanu3npoBaHHON CUTyaLMK: He CYLLLeCTBYEeT BELLECTB C MacCoBOW Aoreli OCHOBHOTIO Bellie-
ctea 100 %, B BellecTBe Bcerga NPUCYTCTBYHOT HE3HAYUTENbHbIE NPUMECU. YCTaHOBMNEHWEe CTeneHU YACTOThI
BellecTB — HeobxoarmMoe ycrosre obecrnedeHnst NPOCNeXnBaeMOCTU B XMMUIECKUX U3MEePEHUSIX. ATTECTOBAH-
Hble cTaHgapTHbIe 0bpasLibl UCNob3yoTcs NabopaTopuamm 4nNsa NPUroTOBIEHWUS rpadyUpOBOYHLIX PACTBOPOB,
onpeaerneHns 3HaueHWn aTTecTyemolt xapakrepucTuku apyrmx ACO nnu npuroToeneHus ucxogHeix ACO, Takux
Kak, Hanpumep, pacTBopsbl, razosble cmeck u ap. MNpu eeeaeHnn CO B kavecTse 4o6GaBOK BaXkHO, YTOOLI UCxofd-
Hble MaTepu1anbl Obiny TLaTenbHO NpoaHanuaupoBaHs..

Hapsigy ¢ npsMbiM MeTogom onpeaeneHns coaepXxaHua npuMecen (HanpuMep, METOAOM NMOHWKEHUSI TEM-
nepaTtypbl 3amep3aHust), YUCTOTa BeLLEeCTB MoXeT bbITb yCTaHOBNeHa nocpeacTBoM auddepeHumanbHbIX MeTo-
OB C NPUBIIEYEHNEM XMMUYECKUX METOAO0B aHanu3a no cxeme, NpUBEAEHHON H1Xe:

- COCTaBMAOT NepeyeHb BO3MOXHbIX NpUMeceit (Kak Npasuno, Ha OCHOBE NPOLIecca, KOTOPbI Bbln UCMonNb-
30BaH NMpw NPoN3BOACTBE 3TOrO BeLLeCcTsa);

- B iccrieQyemMoM BellecTBe onpeaensioT Kaxayto U3 BO3MOXHbIX NpuMecei;

- YACTOTY paccHUTLIBAIOT C UCTOSb3oBaHWeM anddepeHumansHoOro MeToaa.

MamepeHus, Heobxogumble 4nsa onpeaeneHns coaepXxaHna NpUMecei, 4acTo O4eHb CIOXKHbI, TaK Kak KOH-
LeHTpauus bonbLMHCTBa NpuMecel brivska k npegenam obHapyxeHust u/wnu onpeaenexua. Ons onpegenexHns
KOHLeHTpaLum npuMmeceit MoryT 6biTb NPUBNEYEHbI Pa3nMyHble METOAMKN U3MEPEHUIt, nabopaTopum N1 NoAXo-
Abl, onucaHHble B 9.4.2. 3TO MOXET NPUBECTU K BLICOKUM OTHOCUTESbHBLIM HeoNpeaeeHHOCTAM (Maccosol, Mo-
nsipHol, obbemHoUl) fonu aTux npumeceit. OueHka HeonpeaeneHHOCTeW Takke HeNPOCcTa, NOCKONbKY 6IM30CTb
maTemaTnyeckux NpeaenoB (KoNM4ecTBo BelllecTBa U MacCoBbIe AONWN ONpeAensaTca Tonbko mexay O u 1) mo-
XKET co3aaTh A0NONHUTENbHBbIE NPo6emMbl, BKIoYast NofydYeHne oTpuLaTENbHbIX 3HAYEHW OLLEHOK Taknux Jdonei B
COOTBETCTBUU C pykoBoAcTBOM [13].

$opmyna ansa pacyeTa A0S OCHOBHOIO KOMMOHEHTA i criefytoLuast.

k
y=1- Z1X,-, (20)
i=
rae K — Jucno npumecen,
X; — Dons i-i npuMecy B MaTepuarne.
CymMmmapHyto cTaHgapTHYH0 HeonpeaeneHHOCTb A0S OCHOBHOTO KOMIMOHEHTAa paccyMTLIBatOT no chopmyse

u?(y)= X u?(x;), 1)

YTO cregyeT HernocpeacTBeHHO 13 popMyIbl pacnpeaeneHust HeornpeaeneHHOCTER B COOTBETCTBUW C PyKOBOA-
CTBOM [8] k BbIBpaHHOW MoAeny N3MepeHuii.

YacTo Aons HEKOTOPLIX BELLECTB X; paBHa HYNto BCNEACTBUE TOrO, YTO 3TU NPUMeCH AeACTBUTENLHO NGO
OTCYTCTBYHOT, IGO0 3HAYEHWEe 3TUX AoNei HUke Npeaena obHapyxeHUst MeToaa namepeHuii. Ecniu npeaen o6Ha-
PYXXEHWS UCTIOSb3YIOT ANs YCTAaHOBNEHWS! 3HAYEHWA KOHLEHTPALWMM MPUMECHK, TO 3TOT Npeaer AoMKeH Takke BbITb
MCMosb30BaH Ansl YCTAHOBIEHUS CTaHAapTHOM HeornpeaeneHHOCTY, ykasbiBaroLLLel, YTo AaHHbIi Npeden o6Hapy-
XeHusa npeacrasnsieT cobolt HauBbICLLWIA YpOBEHb KOHLEHTPaLMMU KOHKPETHOI NPUMECU, KOTOPYIO HEBO3MOXHO
0BHapYXUTb.
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ObLyue pexomeHOayUU o OUEHKe MEMPOJIO2UYECKUX Xapakmepucmuk cmaHOapmHbIX 06pa3Loe YucmbixX
opeaaHu4eckux sewiecms ripusedeHni 8 [7].

UsmepeHue maccosoll 0o/1u OCHOBHO20 seliecmaa Moxem bbimb posedeHo C PUMEHEHUEM MaKUX
Memo0os, Kak KyrmoHoMempusi, epasumempusi u dp. Npu ucrione3oeaHuu amux memodos uccriedyembie Mame-
puarsi HeobxoduMo GoroIHUMETBHO NMpoaHanu3uposams Ha codepxxaHue npumecell 8 Uesisix nodmeepxOeHus
pe3ynbmamoe UuamepeHul, NofTy4YeHHbIX yKa3aHHbIMU 8bilie Memodamu.

MpumedyaHue— BrioyeHne ykazaHHbIX NOMOXeHWIN 06yCrnoBNeHoO He TONbKO pekoMeHgauusimm [7] B 4actu
OLEHKM METPOMOIMYECKUX XapaKkTepuCTVK CTaHAAPTHBIX 06Pas3LoB YMCTbIX OPraHNYecKMX BELWECTB, HO M CIIOXUBLUENCSA
NPakTMKON M3MepeHnsl MacCoBOW ONW OCHOBHOIO BellecTBa B matepuanax ¢ NpumeHeHnem nepBuYHbIX MEeTOAOB.

9.5.2.2 Ma3oBble cMecu U CUHTETUYECKUe cTaHAapTHbIe 0bpasypbl

CuHTeTnyeckne ACO, Takue Kak pacTBOpPbI Y ra3oBble CMeCH, LUMPOKO UCMONb3YHT AN rpagynpoBku. OTu
ACO 4acTo roToBAT C NOMOLLbIO CPEACTB U3MEPEHUIA, MPUMEHSIEMbIX B FPaBUMETPUN.

Ecnu rpaBumeTpryecknii MeTo NpUMEHSIOT AN NPUroTOBNEHUS OCHOBHOIrO 06bemMa pacTeopa, KOTopbli
3aTeM noggepratoT npoueaypam otbopa npob 1 pasnuea Bo chriakoHbl, TO MpoLeaypa onpeaeneHns MeTposori-
yeckux xapaktepuctuk CO MoxeT BKntouaTh B cebs cneytoLlue aTansbi:

- 9Tan 1: oLeHMBaHWe cocTaBa roTOBOro pacTBopa C y4eTOM pe3yrnsTaToB rpaBuMeTpun;

- aTan 2: NpPoBepKy rpaBMMETPUYECKOro MeToa C UCMoMb30BaHWEM NMOAX0ASALLEro aHaNMTUYEeCKoro MeToaa;

- 3Tan 3: onpegeneHye ogHOPOAHOCTN MEXAY 3K3eMMNspamu;

- aTan 4: onpeaeneHne cTabunsHOCTY ANs oNpeaeneHnst 4ONrOBPeMEeHHON cTabunbHOCTH.

BrnvsiHWe HeonpeaeneHHOCTW pe3ynbTaToB M3MePEeHUIA OT 3TanoB 2 U 3 MOXeT BbITb He3Ha4YMMO (CM. pasge-
bl 7 1 8), HO NX Heobxogumo yuuTbiBaTh. Ecrniv oHn npeHebpexrMo marbl, To UX 3Ha4YeHre He 6yaeT okasblBaTb
BIMSIHWSA HA CYMMapHYIo CTaHAapTHYI0 HeonpeaeneHHoCcTb atTectoBaHHoro sHaveHns ACO. HeonpeaeneHHoCTb
pe3ynsTaToB U3MepeHuii, 0BycrnoBneHHas NpoBepKO rpaBUMETPUYECKOr0 MeToAa, AoskHa BbiTh BKIlOYEHa B
MoZenb BMECTe C HeonpeaeneHHOCThI0, 0BYCNoBNeHHOM rpaBMMeTpuiecKUMm nsmepeHusaMn. CyMmapHyHo cTaH-
OapTHYI0 HeonpeaeneHHOCTL aTTecToBaHHOro aHaveHuss ACO paccunTbiBatoT no oopmyre

2 2 2 2
Ucprm = Jugrav T Uyer + Upp + Upss - (22)

FA€ Ugrs, — CTAHAAPTHAsA HeorNpeaeneHHOCTb pesyrkTaTa uamepeHusi, obycrosneHHas npoLeaypoit NpUroTosne-
HWS;

U,or — CTaHJapTHasi HeornpeaeneHHOCTb pesynkTara U3amMmepeHuit, obycnoBneHHas NPOBEPKON pe3ynsLTaToB
N3MepeHUii, NONYYEHHbIX MO rPaBUMETPUHECKOMY METOAY, C UCTOSIb30BAHUEM MoaxoasaLLero Apyroro — usu-
yeckoro, puanKo-XMMU4ECKOro U XMMUYECKoro MeToaa.

la3oBble cMecu roToBAT rpaBUMeTpUYeckuM MetofoM. C yueTom npoleaypbl NPUroToBNEHWA COCTaB raso-
BbIX cMeceli MOXeT ObiTb BblpaXXeH B BUAE Maccosoll, MoJIsipHOU unu o6beMHol 001U KoMroHeHmos. cxoaHbl-
MW ra3amu a4ns NpUroToBIIEHNUS! ra30BbIX CMEeCcei MoryT BbITb ra3oBble CMeCcH Uy YncTble rasbl (cm. 9.5.1).

MpumevaHnunsna

1 B mexxayHapogHoOM cTaHgapTe [24] npeacTaBneH npumep, UNNIOCTPUPYIOLWMIA CNOCOD NPUNUCLIBAHUA 3HAYEHUS
aTTecTyeMon xapakTepucTuke ra3oBbiX CMeCel, NMPUroTOBIEHHbIX METOAOM IPaBMMETPUN.

2 MNpw ycTaHOBNEHUMN 3HAYEHUIA aTTECTYEMOIN XapakKTepUCTUKM ra3oB, BbilyCKaeMbix Nnaptusimu B 6annoHax, npu-
MeHsIoT apyrme metogbl [25]. N3 aTux rasoB B ganbHeWlIeM NPUroToBMSIIOT METOAOM rPaBUMETPUM Fa30BblE CMecH,
MCNoMNb3yeMble B Ka4ecTBe CTaHAapTHbIX 06pasuoB Ansa rpagyvpoBku. MoapobHoe onucanve Grompketa HeonpeaeneH-
HOCTM yKa3aHHbIX METOAOB MPMBEAEHO B pekomeHpaumsix [22].

pasumempuyveckutli Memod rpu2omoesiieHust 2a308bIX cMecel U yecmaHOoeieHue 3Ha4eHUsl 8eTUYUHBI 10
npouedype rnpu2omossieHus1 MoryT He YUNTbIBaTh TO, YTO COCTaB rasoBoW cMecu, Bxoasluei B 6annoH, MoxeT
OT/IM4aTLCA OT cOCTaBa ra3oBOW CMecH, BbIXoasiLLel U3 6annoHa, BcrneacTeue sieneHuin abecopoumm u/mnmn gecopb-
uuu. Moatomy AomkHa GbiTe NpoBeAeHa NpoBepka CocTaBa rasoBOW CMEeCH € LieSibio UCKITUUTbL OLIMGBKK, KOTO-
pble MOryT BbITh A0ONYLLEHBI B NpoLiecce NpUroToeneHus. [ins atoro HeobxoaAMMO CpaBHUTbL KONUYECTBO BeLLe-
CTBA, 3HaYeHNe KOTOPOro YCTAHORMEHO NO pe3yfkTaTaMm rpaBUMEeTpUYEcKOoro MeToaa, C KoNMYecTBOM BelllecTBa,
3HaYeHWe KOTOPOro YCTaHOBIEHO APYTMM (IU3UKO-XUMUYECKUM MeToAoM. PaboTbl no onpeaeneHnto MeTposor-
YecKUX XapakTepucTUK cTaHAapTHoro obpasua MoryT 6bITb NpoAcKeHbI B TOM CiyyYae, eCrnu KonvmyecTBo Bellie-
CTBA, 3HaYeHNe KOTOPOro YCTAHOBIEHO MO pesynsrataM rpaBUMETPUYECKOTO MeToAa, CoBMagaeT ¢ KoNMYecTBOM
BelLecTBa, 3HauyeHWe KOTOPOro yCTaHOBIIEHO MO pesynbratamM NPoBEpKU.
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9.5.2.3 XonocTble Npobbl-go6aBki U MaTpULbl XONOCThIX NPo6

MeTog AobaBok XonocThIX NMPod U/ XONOCTbIX MaTpWL, B UccriegyemMble 0bpasubl NPUMEHSIHOT NpU NPUro-
ToeneHun ACO cocTaga. MNpu peanvaauum 3T0ro MetToda NnpUMeHsItOT TOT Xe NoAxXo4, YTO U NPU NPUroTOBREHUN
cuHTeTudecknx ACO. Mpu peanusauumm aToro MeToaa Heobxoaumo NoATBEPXKAATh, YTo AoBGaBNAeMbI MaTepuan —
Ae’icTBUTENbLHO XoriocTas npoba, He BKoYaeT B CBOW cOCTaB KOMMOHEHTLI, coAepXXaHue KOTOpbIX yCTaHaBnu-
BaloT Npu atTecTauuu. Mpu onpegeneHuy aHa4eHna aTTecTyemolt xapaktepmuctuku ACO cneayeT yuuTbiBaTb KONK-
YeCTBO XONOCTON NPobbI /WK XOnocToh MaTpuLbl, AobaBnsiemMol Npy NpuroToeneHun matepuana CO.

CocTasnsitoLme Brogxeta HeonpeaeneHHOCTW NPK UCTIoNb30BaHUW paccMaTpUBaeMoro cnocota MoryT GbiTb
aHanorm4Hbl TeM, KOTopble onucaHbl B 9.5.2.2.

MpumedyaHuwne— Ecnu cywectsyloT npobnemsl B npeobpasoBaHuy npobbl (cMm. 9.2) unn B onpeaeneHnn
HeonpeaeneHHOCTH, TO MOXET ObiTb Takke NPUMEHEH OAWMH U3 NOAXOAOB, ONMCaHHLIX B 9.4, PeanbHoiii BbIGOp 3aBUCUT
OT pekomeHZaumWn, n3anoxeHHelx B 9.2 n 9.3.

9.5.3 OnpepeneHue 3HaYeHUN BeNTMYUH YCINOBHbLIX LIKanN U WkKas nopsioka

B xvmum, Buoxmmmnmn n gpyrux obnactsx MHOrne BENUYMHLI ONpeaensiioT ¢ UCNONb30BaHUEM KOHKPETHbLIX
METOAO0B M3MEPEHUN U C MOMOLLILIO KOHKPETHOro obopyaoBaHus. MpruMepamn MOryT CRyXuUTb MexaHudeckue
CBOWCTBa MaTepuarnoB, akTMBHOCTb hEPMEHTOB U T. A. Peaynbrartsl 3TUX M3MEPEHUIA MOTYT OTANYATLCA 3HAUUTESNb-
HOW M3MEHUMBOCTbHO.

Kak 1 B nto6omM apyrom uamepeHun, pesynsraThl U3MEPEHUWA 3aBUCST OT YCoBUIA UX NpoBeaeHus. Ho B
HOpMaTUBHbIX AOKYMeHTaX YCroBUs NpoBedeHUss U3MepeHUin He Bcerga onuckiBaloT A0CTaToMHO NoapobHo, y
onepaTopa OTCYTCTBYeT BOZMOXXHOCTL MPOBEPUTL NPaBUibHOCTL MHTEPMpeTaLmmn U UCNOMb30BaHNA 3TUX ONUCaH-
HbIX MpoLeayp, NO3TOMY BO3HWKaeT HeobxogumMocTb NpumeHeHus CO.

B Tex crniyyasix, Korga pesynstaT U3MepeHuin 3aBUCUT OT UCTIONb30BaHWS KOHKPETHOWM yCTaHOBKW UK cped-
CTBa U3MEpPEHWIA, UMeeTCsl BOBMOXKHOCTb, HO Ype3BbIvaiHo TpyAoeMKasi 1 A0pOorocTosiLLas, NOATBEPAUTb, YTO 3TO
CPeACTBO M3MePeHWii yAoBNETBOPSIET BCEM TexHUYeckM TpebosaHmsam. MpocToli cnocob usbexats 3Tol Npoeep-
KW — npoBeaeHUe U3MepeHnii aTTecTyeMor XapaKTepUCTUKN B CTaHAAPTHLIX 06pasyuax. YaoBneTBoputesibHble
pesynbTaThl U3MEPEHUIA 03HAYAOT, YTO CPEACTBO M3MEPEHWIA 1 METOAMKA U3MEPEHUIA NPUroaHbI Anst NpoBeaeHUs
N3MEPEHWNIA, U3MEPEHNSI MOTYT BbITb pACCMOTPEHBI KaK MMELOLLIME MPOCMEXMBAEMOCTb K eUHULIE BENTUYUHBI LLKA-
bl NOpsiAKa, 3HaYeHNe KOTOPO YCTAaHOBMEHO COOTBETCTBYOLLMM CTAHAAPTOM, UMW K eAUHULIE BENUYUHBI YCIOB-
HOW ONOPHOWA LWKanbI.

PaboTa no onpegeneHnto sHa4YeHUA aTTeCTyeMbIX XapaKTepPUCTHK, ONChIBaeMbIX LUKANoW nopsaka uim yc-
NOBHOW OMOPHOIA LLKasioi, TpeByeT NPUMEHEHMWS TeX XKe CaMbIX NMPUHLMMOB, KOTOPbIE BblIM U3N0XKEHbI BbiLUE.

lMpumevaHus

1 B Pocculickoli ®elepauuu npu UMePeHUsX U UCMbIMaHusaX, nposodumsix e obrnacmu pH-mempuu, ucnons-
3yrom mepe! pH ymeepxdeHHO20 murna, 8HECEHHbIE 8 peecmp ymeepXO0eHHbIX murnos cpedcme uamepeHudl.

2 lNpumevaHue 1 8e8edeHo Onsa y4ema mpebosaHull HayuoHansHol cmaHOapmu3ayuu.

MNamepeHus Takmx napameTpos, kak Macca, o6bem, AnnHa Unu TeMnepatypa, A0SKHbI GbITb TOUHLIMK U
npocrnex1saeMsIMU 1, CriefoBaTersHO, MOTYT NoTpe6oBaTs NpoBeAeHWs 6oribLLoro o6bema KanMBpoBOK COOTBET-
CTBYIOLLMX CPEACTB U3MepeHuii. HeobxoanMo ccrieaoBaH e BIVSIHWSA pasniyHbIX napaMeTpoB METOAWKW U3Me-
peHWii Ha peaynsTaThl UaMepeHust. KannBpoBky (2padyuposky, MosepKy) CoeACTB U3MepeHUin cneayeT NpoBoanTL
HEe3aBVCUMO B HeCKoIbKVX NabopaTopusix Bo MsbexaHne eanHo0Bpa3HOoro cMeLLeHIs!, KOTOPOe MOXET NOSIBUTL-
CAl B pesynbTaTe COrMacoBaHHOCTY Pe3ysbTaTOB U3MEPEHUI U BbI3BATbL UIITHO3UI TOUHOCTU.

10 OueHKa pe3ynbTaToB U3MEpPEHUA U HeomnpeaeneHHOCTU

10.1 Mogenu

OMnupuYeckas oLeHKa pesynsTaToB UaMepeHuii MoXeT BbiTh NpoBeaeHa B COOTBETCTBUM C KakuM-nn6o
npaBWIIoM Uin onpedeneHHbIM HabopoM NpaBwun, HeoGsi3aTeNnbHO hoOPMYNMPYEMbIX B BUAE MATEMATUYECKUX YpaB-
HeHWiA. [ins paccMaTpuBaeMbIX B HACTOSALLLEM CTaHAapTe TEXHWYECKUX LieNell NpaBuna v 3aBUCUMOCTU BbipaXatoT
B BMAE MaTemMaTN4eCcKUX ypaBHeHW, HasbiBaeMbIx MogensiMu. CyLLecTBYIOT ABA OCHOBHbIX BUAA 3TUX Moaenew:

- TeopeTu4ecKe MoAesnu, ONMchIBatoLLIME YyCTaHOBMEHHbIE (Hallle BCcero hnsnyeckme) 3aBUCMMOCTU Mexay
BMAOLLMMN NEPEMEHHBIMWN METOAMKN U3MEPEHWIA U 3HAYEHNEeM ONpeaensieMoro CBoNCTea. YpaBHEHUS cunTaroT
TOYHBLIMU Y NMPUMEHSIOT NS BbIUMCIEHWS 3HAaYeHUs1. Ha BTOpOM aTane Ty e camyto Moaesnb U3MepPeHUs Cnosnb-
3YHOT 47151 OLLEHKU HeomnpeaeneHHOCTH, NPUNUCLIBAEMON BIIMSIOLLUMM NEPEMEHHBIM;

- amMnMpurYeckne (OCHOBaHHLIE Ha OMNbITEe) MOAeNK, onnceIBatoLLMe Npeanonaraemble 3aBUCUMOCTU MeXOy
cnyyaiHbIMM NepemMeHHbIMY 1 onpeaeneHHsIMW napameTpamm UCXoAHbIX (Mpeanonaraemblx) pacrpeaeneHui.
ATV MoZenu NCMoNb3YHOT ¢ Lenbo pazpaboTaTth npoLiedypbl onpeaeneHns NpueMnemMoi oLeHK CTaTUCTUHECKUX
napaMeTpoB paccMaTpUBaeMbIX CryqanHbIX MEPEMEHHbIX.
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Tawke cyLecTBYIOT MoAenu, NpeAcTaensiowue cobol cMellaHHbIN BUA U3 ABYX BbllLeyKasaHHbIX, 4acTo
HasblBaemble NOMyaMNupuHeckumMm mogensimu. MpumMepbl CTpOro aMnUpUYeckMx Mogenen npusedeHsl B npuno-
XeHun A, B KOTOPOM onucaHbI NpoLeaypbl ANCMEPCUOHHOO aHan1aa anst pasnyMyHbIX BnusitoLLmx cpaktopos. Teo-
peTuyeckue 1 NoyaMnNupuyeckie Moaeny u UX UCnosb3oBaHWe NpY oLeHKe HeonpeaeneHHOCTU ONrUcaHbl B pyKo-
BoacTse [8].

10.2 ®opMbl NpeacTaBNeHUs pe3yrnbTaTtoB U3MepeHUui

3a ucknoveHnem cnocoba a) no 9.3, cornacHo KoTopomy cbopma npeacTaBneHns pe3ynsTaTtoB U3MepeHni
COCTOMT U3 OAHOTO U HECKOMNbKWUX OTAEMNbHbLIX Pe3yrnsTaToB U3MEPEHUIA, NONyYeHHbIX Mo OAHON MeToauke nsme-
PeHWA, N HeonpedeneHHOCTU (CM. HUXe), NpeAcTaBnsieMble AaHHble MOryT 6bITb odopmneHbl B Buae Tabnuupl,
cofepxallen:

1) COOTBETCTBYIOLLYHO OLIEHKY aTTECTYEMO XapakTepUCTUKU (OLIeHKa cpejHero) U ykasaHue HeornpegeneH-
HOCTW;

2) onpegeneHHoe YNCNo pesynLTaToB OAHOKPATHLIX M3MEPEeHNIA aTTECTYEeMOW XapakTepucTUKA (MOBTOPHbLIE
n3mMepeHus) 4ns Kaxgol yyacTytoLLeli nabopaTtopuu.

$opma npeacTaeneHns 1) No3BonseT MPOBECTH OLEHKY Ha OCHOBe HeornpedeneHHocTy (10.7) npu ycnosuu,
YTO y4acTBytoLLMe nabopaTopum UMerT NoaxoasLime usmepuTenbHble Modenu, Toraa kak dopma npegcraene-
HUA 2) («knaccudeckasy) TpebyeT cTaTUCTUYECKOW OLEHKW, OCHOBAHHOM Ha NPEANonoXeHn 06 NCXOAHbIX OYHK-
LusIX pacnpegeneHus.

PesynbTaThl, NpeacTaBnsemble yyacTByoWMMM labopaTopusiMui, OLEHUBAIOT B COOTBETCTBUM C NpoLieay-
poit, n3o6paXkeHHOR Ha pUcyHke 7.

i

MposepeHve
N3MEpEeHUit

TexHuyecku
HeaeWCTBUTENbHbIE
pesynbTarhl

WckntoueHue
WK 3aMeHa faHHbIX

TaTUCTUYECKN
HEeAENCTBUTENbLHBLIE
pesynbrarbl

Wckntoyenne
Wnn 3ameHa AaHHbIX

OnpepnenexHve
Rocraroan Het METPONOrM4ecKnx
OAHOPORHOCTL/ xapakrepuctuk CO
crabunbHOCTL pakTep
HEBO3MOXHO
PacueT 3HauyeHms
uccrieayeMon
XapaKTepuUCTUKN
matepuana CO v ero
HeonpegeneHHoCTH
Onpegenenune
Kputepun METPONOrMYECKUX o
ncnbiTaHUA Xapakrepuctuk CO o
HEBO3MOXHO
Na |-
\/
Otuer

PucyHok 7 — ObpaboTtka pe3ynsratoB uamMepeHun
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Onsa yanobcTea 06paboTku pesynsraToB U3MepeHuin v Ans npeactasneHns GyayLumx 3akntoHeHnin pesynsra-
Tbl COBMECTHbIX UCCNEeAoBaHW A0KHbI BbITb CrPYNNMPOBaHLI C YHETOM aTTeCTyeMOM XapakTepucTUku u opopm-
neHbl B BUAe Tabnuupl. 3ta Tabnuua gomkHa BrkoYarh B cebs cBegeHust o nabopaTtopun, 0 METOAMKE U3MEPEHUIA,
oTAenbHble pe3ynsTaThl UBMepPEeHUWit, cpeaHee 3Ha4YeHe pesyrisTaToB U3MepeHUli U COOTBETCTBYIOLLLEe cTaHAapT-
Hoe oTkioHeHWe. Ecnu yyacTteytowune nabopatopun onpeaensinv 3HadyeHne aTTecTyemMon XxapakTepucTuky ans
6onee yem ogHoro aksemnnspa CO, To pekoMmeHAyeTCsi NpeAcTaBnsATb cpegHee 3HaueHue, NonyvYeHHoe U3 pe-
3ynbTaToB M3MEPEHWI aTTECTYeMON XapakTepUCTUKU BHYTPM 9K3eMIISIPOB, CpeaHee 3HadYeHve, NofyyeHHoe U3
pe3ynbTaTtoB U3MEepPeHWid, NoMy4eHHbIX Mo COBOKYMHOCTU pe3ynbTaToB U3MEPEHWI, U COOTBETCTBYIOLLME CTaH-
AapTHble oTknoHeHus1. Ecnn yyacTteytolas nabopatopus npegcraeuna bonee ogHoro HaGopa pe3ynsTaTtoB usme-
PEeHWI Ansi aTTeCcTyeMol XapakTepUCTMKK, MOSTYYEeHHOro C NPUMMEHEHNEM Pa3HbIX METOAUK U3MEPEHUIA, KaXabIN
Habop pesynsTaToB U3MepeHUii crnedyeT nogsepratb 06paboTke oTAENbHO OT pe3ynbTaToB Apyroro Habopa.

HonyckaeTcs ucnonb3osaTh ABe GopMbl NPeacTaBleH sl pe3yrnbTaTos UsMepeHuii B 3aBUCUMOCTHU OT TOTO,
TpebyeTcsA Ny NpeacTaBneHne HeornpeaeneHHOCTEN peaynkTaToB U3MepeHuit kaxaon nabopatopueii. Ecnu ot yua-
cTBytOLLMX NabopaTtopuii TpebyeTcs NpeacTaBneHne HeonpedeneHHOCTeN UX pesynbTaToB W3MepeHui, Toraa
AOCTaTOMHO yKa3aHWs pesynksTara U3amepeHuid, ero pacluMpeHHoW HeonpeaeneHHoCTU 1 koadduumeHTa oxsara.
Ograko npeanoYTUTeNnbHO, YTobk! kKaxaas nabopaTopus ykassisana nosHyto Mogenb HeonpeaesieHHOCTU Co BCe-
MW HeonpedeneHHOCTAMM, YTO YNpocTUNO Bbl oLieHKY NobbIX KoBapuaLuuin Mexay pesynsrataMmy UsmMepeHui.

Ecnu He TpebyeTcs MHopMaLms o HeonpedeneHHOCTU, Torga ydacTeytoLme nabopaTtopum AosmHkHbI Npea-
CTaBnsATb oTAeNbHble pe3ynsTaThl USMEPEHUA, a He cpedHue 3HaYeHus. YMcno 3Havawmx umdp pesynsTaTos
M3MepeHnii 4OMKHO COOTBETCTBOBATL TPeBGOBAHWAM MPOrpamMmMbl orfpedesieHuUss MempoIo2U4eCcKUX Xxapakmepuc-
muk CO.

B obounx cnyyasax pekomeHayeTcsl, 4ToBbl CxemMa NpUMeHsAeMoln nsmepuTesibHol Npoueaypbl 6bina npea-
CTaBneHa AocTaTouyHO NogpobHO Ans NOHVMaHWs BCeX NpeasapuTenbHbIX 3Tanos U3MepUTeNbHOro npouecca
(HanprmMep, B XUMUYECKOM aHann3e — 3TanoB pasnokeHust Npobbl U 0TAENeHUs NpeaACcTaBNALWUX HTepec 06-
pasuoB). CnegyeT BKNHOYaTL CCbITKU HA UCTOMHUKU MHGOpMaUmK (korga aTo uenecoobpasHo).

10.3 PacnpeaeneHus

HaxoxgeHue npuemnemMoro anropuTMa oLeHKU MaTemaTU4ecKoro OXXuaaHusa cryJanHon nepemMeHHomn Tec-
HO CBSI3aHO UMW C NpegronaraeMbIM, UK € yCTaHOBEHHBIM UCXOAHBLIM pacnpeaenieHUEM, BblpaXXeHHbIM B 60nb-
LWWHCTBE Cry4vaes Kak NoTHOCTbL pacnpeaeneHusi BeposiTHocTel. Bo MHorMx cnyyasix pacnpegeneHue MoxeT
6bITb NpeacTaBneHo rpadunyecku, NyTeM NOCTPOEHUS TMCTOrpaMMbl. Ecni He 6bIiv NPUHATBLI AOMYLLEHWS, OLIeHKa
AaHHbIX M0 Lenomy psigy U3MepeHHbIX 3HaYeHUiA MOXeT BblTb NOMHOCTLI0 OCHOBAHAa Ha UCCNeaoBaHWM UX pac-
npeaeneHuii:

- C UCMoNb30BaHNEM NOAXOASLLMX NpoLeayp OLEHKWU, Hanpumep OLEHKU TMCTOrpaMmmbl;

- METOAOM MOMEHTOB MpU AOCTATOYHOM YMCIE U3MEPEHWIA.

Opyrve pacnpegeneHus, kak NPaBWIo UCMOSb3yeMble Ans KONMYEeCTBEHHOro onpeaesneHust BKNagoB He-
onpeaeneHHOCTH, TaK XXe CUMMETPUYHLI, Kak, Harnpumep, NpsIMoyrofibHoe Ny TpeyroribHoe pacnpegeneHune co-
rnacHo pykosoAactsy [8].

PexomeHnagauuu, npeactasneHHble B 10.5 u 10.6, oTHOCATCA K HOpManbHOMY pacrpefeneHuto pesynsTaTos
nU3MepeHuii (kpome crnydaeB, KacatoLLMXCs OLEHKW BKITaA0B HeonpeaeneHHocTy Tuna B), no atoi npuynHe moxeT
6bITe HeOBX0AMMa NPoBepKka pacnpeaeneHusi UMeroLLMXCS pe3yNnsTaToB M3MepeHuii anst obocHoBaHUs BbIGpaH-
Horo noaxoAaa.

Ecnu mHoXecTBO pesynsTaToB 06pasytoT ABe unu bonee rpynnsi, To AoMycKkaeTcs caenarb BbiBog 06 oTcyT-
CTBUW COrNacoBaHHOCTU MeXay MeToAMKaMU u3amepeHuii n/unv nabopatopusimu. Heobxoammo paccMoTpeTs cne-
ayowue cnyvau:

a) ecnu mexay rpynnamMm pe3ynstatoB U3MEpPEHWI 1 MeEToANKaMN U3MEPEHWIA MPUCYTCTBYET KOPPENALUS 1
pacxoxaeHue mMexay CpeaHVMU 3HaYEHUSIMU STUX Pynn cTaTUCTUYECKU U hU3NYECKU 3HAUMMO, Toraa eauHoe
aTTecToBaHHOe 3Ha4yeHne CO He MmoxeT BbITb HaAeHo; B 3TOM criydae TpebyeTcst ynyulleHne nsmepuTenbHbIX
npoueayp;

b) ecnu mexay aTMMu rpynnamu 1 usMeputesisHbLIMU NpoLeaypamMmn KoppessiLus OTCYTCTBYET U pacxoxae-
HUe Mexay 3TUMU rpynnamMu cTaTUCTUYECKM U pU3ndeckn 3HaYMMOo, TO MOXKeT noTpeboBaTbest Gonee wnpokoe
obbeanHeHne pesynsTaToB U3MEepPEeHUiA Ans YyULIEeHUst OTHOCUTENbHO HEIMEKTUBHLIX UMEIOLLMXCA METOAMNK
WU3MEpPEHUIA.

HesHaunTenbHble pacxoxaeHus Mexay pesynsTataMmyu M3MepeHUi OT pasHbIX METOAUK U3MEPEHWUI MOTYT
6bITb yCTpaHeHb! NyTeM BBeAeHWs1 AOoMNOSHATESbHOM cocTaBnsiioLLei HeonpegesnieHHocTW. Lienecoo6pa3sHocTb 3Toro
noaxoaa MoxeT bbITb yCTaHOBNEHa TONLKO Nocne onpedeneHus 3Ha4eHUs 3Tol cocTaBnsiowwer Heonpeaenex-

40



rocTP 8.694—2010

HOCTW 1 MOATBEPXAEHUSI COOTBETCTBUS NONYyYEHHOW Takum 06pasoM CyMMapHOI cTaHO4apTHOW HeonpedeneHHoc-
TW, CBSI3aHHOW € aTTecToBaHHLIM 3HadYeHnem ACO, KpUTepusIM, yCTaHOBMEeHHbLIM NpU onpeaeneHnm MeTponoru-
Yyeckux xapakrepuctuk CO.

Ecnv 60nbLUMHCTBO pe3ynsTaTtoB M3MepeHns o6pasytoT eguHyto rpynny, MoXeT 6bITb MPUHAT BbIBOA 06
0AHOBEpLUMHHOM (YHUMOoZansHOM) pacrnpegeneHun. Havbonee noaxodsiLLyo OLEeHKY aTTeCTOBAaHHOMO 3HaueHNst
npeacTasnsieT coboli cpegHee 3HaueHNe pe3ynLTaToB M3MEePEHU.

Mpwv ogHOBEPLUMHHOM (YHMOAANBHOM) pacnpegeneHnn cnegyeT NpuHaTh pelueHne 06 060CHOBaHHOCTK
AOMNyLLEeHNS 0 HOpManbHOCTW. 3TO peLLeHe MOXET OblTb OCHOBaHO Ha BM3yaslbHOM HabnogeHnn ructorpammel,
Ha MPOBEpPKe rMnoTeskbl 0 HopMaribHOM pacrnpeaeneHuy NMGo Ha NPOLLNOM OMbITe pacCMOTPEHWS BUAa pacripeae-
NeHVs pesynLTaToB.

B HekoTopbIX cryqasx pesynsraTbl MOMYT ObiTh NpeobpasoBaHbl ciocobamu, MO3BONSOLLMMMK X pacrnpeae-
neHve annpoKCYMMPOBAaTb HOpMaIbHLIM pacripeaeneHueM. K HekoTopbiM Hanbonee 4acTo NPUMEHsIEMbIM Croco-
6am npeobpa3oBaHuNs OTHOCATCS norapudmMnpoBaHne, NpeacTaBieHe peynsTaToB B KBagpaTUYHON UK aKcno-
HeHLUWanbHoW chopme.

[ns onpepenexus attectoBaHHbIX 3HaveHUin CO 1 UX HeonpedeneHHocTen AonyLLeHe o dyHKLMK pacnpe-
AeneHusi MeHee KpUTUYHO, YeM AJ1s1 UccriegoBaHuiA Ha Hanudme BeiBpocoB. B cBa3un ¢ Tem, UTo 60MbLUMHCTBO
onucatenbHbIX CTaTUCTVK OCHOBaHO Ha HopMansHOM pacrpeaesieHnu, pekoMeHayeTcsl NPOBePUTL CorflacoBaH-
HOCTb pacnpeaeneHunsi peaynsratoB U3MEpeHUiA ¢ HopManbHbIM pacnpeaeneHueM 1 Bo3MOXHOCTb npeobpasosa-
HYS, MO3BONSIOLLEro NCMOoSb30BaTh CTaTUCTUYECKMe MeToAbI, AonycKatoLme HopMalibHoe pacnpegeneHue pe-
3yNbTaTOB U3MEPEHWNIA.

10.4 OT6paKkoBKa pe3ynLTaToB U3MepeHU

HesasucrMo oT chopMbl NpeAcTaBeHnst Habopbl pe3ynsTaToB M3MEpPEHUA cneayeT NPOBEPSTE BU3yasbHO U
rpaduyecku nepeg npumMeHeHeM nobol 3 npoueayp, onncarHbIx B 10.5 1 10.6. Jliobas BbissneHHas aHoManus
AomkHa bbITh UCCNeaoBaHa Ha BO3MOXHbIE TPVMBUANbHBIE (OWwWWbka Npy Nnepeaaye, onevaTka v T. 4.) U HETPUBU-
anbHble (cboii 0bopyaoBaHMs U T. 4.) NpUHKHbIL. MNpu noaTeepXaeHUM oWNGOK 1 c60eB COOTBETCTBYHOLLME Pe3ySib-
TaTbl AOSKHbI BbITb OTBEPrHYTHI.

Kpome TOro, pesynstaTsl UaMepeHUin A0MKHbI BbITb NPOBEPEHbI Ha HaNMYUe TEXHUYECKU HEOBOCHOBaHHbIX
pe3yneraToB. TeXHUYeckn HeoBOCHOBAHHbIE pe3ynbTaThl 0GHaPY)XMBAKOT, BHUMATENBHO U3y4as oT4eTbl 06 usme-
peHusiX. TeXHUYeckn HeoBOCHOBaHHBIW pe3ynkTaT HeobsizaTenlbHO MOXET BbITb CTaTUCTUYECKU HEOBOCHOBAHHbLIM
pesynstatom. AHanM3npyeMbli pesynbsTaTt MU3MepeHUid MOXeT BXOAWTb B AWanasoH NpMeMIieMbiX pe3ynibraToB
N3MepeHUiA, HO YCroBUS, NPU KOTOPbLIX NOMyYeH pesynstaT UsMepeHuii, MoryT He COOTBETCTBOBATL YCIIOBUSIM,
npeaycMOoTPEHHbIM B METOAMKE U3MepeHuii. TexHnueckn HeoboCcHOBaHHLIE pe3ysbTaTbl MU3BMepeHU A0KHbI ObITh
yaaneHbl ©3 HabopoB AaHHbIX.

10.5 OueHuMBaHue pe3ynkLTaToB U3MepeHUN

10.5.1 OguH meToAa B ogHoM naGoparopumn

B cnyuasix korga 3HaueHue pesynbsrara UsMepeHuii nory4eHo npu peanusaumm MeToauku U3MepeHuil, OCHO-
BaHHOW Ha NEPBUYHOM METO/IE C YCTAHOBMEHHOW HeornpeaeneHHOCTLIO, 3TO 3Ha4YeHWe C COOTBETCTBYIOLLEN HEO-
npeaeneHHOCTbIo NPUHUMMALOT Kak aTTecToBaHHoe 3HadeHue ACO. MNpu Hanuuum cepum pesynsTaTtoB U3mepeHui
3a OKOHYaTerNbHbIN pe3ynsTaT UsMepeHuii, Kak NpaBsuno, NPMHUMAaIOT cpeaHee 3HaveHve. B aTom cnyyae pacuwu-
pEHHasi HeonpeaeneHHOCTb pesynkrata U3MepeHUin — 3To paclUMPEHHasn HeonpeaeneHHOCTb METOAMKA U3Me-
PEHUIA.

10.5.2 N'pynna meTtogoB u/unu naboparopun

PesynbTathbl MU3amepeHuii MoryT 6bITh NpecTaBneHbl B BUAeE:

1) cepun 3HaUEHUIA, KaXKO0Ee U3 KOTOPbIX CONPOBOXAAETCH YKasaHWeM HeonpeaeneHHoCTY;

2) cepuv usmepeHui kaxxgoi nabopatopumn.

B nepeoli cutyaumm ykasaHusi HeonpeaeneHHOCTU AOMKHbI, KaK YacTb OTOpaKkoBKW AaHHLIX, MPOXOAUTL
NpOBEpPKY AOCTOBEPHOCTU, HAaNpUMeEp C UCMOMNMb30BaHWEM ONMUCcCAHUA MeToaUKU n3MepeHuid. Torga aTu AaHHble
MOryT NpoxoanTb 06paboTKy, kak onucaHo B 10.7.

Ecnun umetoTcs cepun uamepeHunid, To pesynbraTbl UsMepeHyin MoryT 6biTb 06paboTaHbl kak onMcaHo B peKo-
MeHaauusix [4] v npunoxeHun A HacTosiLLero ctaHgapTa. O1a npoueaypa MoXeT BKItoyaTh B cebs npoBepky:

a) Ha 3HAaYUMOCTb PACXOXAESHUI MexXAy CpefHVMU 3HAYEHUSAMW Pe3ynbTaToB U3MEPEHWUIA, NoNyYeHHbIX
nabopatopusiMy. [laHHas npoueaypa Cny>XUT OCHOBOM AJ1s1 NMPUHATUA peLleHuiA 0 ToM, cregyeT fiv paccynTbiBaThb
cpegHee 3HaYeHUe U3 uMcna cpeHrX 3HaueHun nabopaTtopui;

b) Buaa pacnpeneneHnsi pesynstaTtoB M3MepeHuWii U BLIGpOCOB B Habope gaHHbIX, UCMOMNb3yeMbIX B COOT-
BETCTBUM C peLleHneM, MPUHATLIM COTNacHO NepevnciieHuo a);
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C) Ha pe3Ko OTKIOHSIOLLMECS ANCTNePCUI PesyrbTaToB U3MEePEHUIA, MoMyYeHHbIX B pasnnyHbIX nabopaTo-
pUSIX, B COBOKYMHOCTU pe3ysbTaToB UamepeHuii (Mpu HeoBxoanMocTy, T. e. Npu HamM4nKM aHoMmarnsHoW gucnep-
cun).

Ecrnv coBokynHOCTb pe3ynsTaTtoB UsMepeHuii MMeeT HopManbHoe pacrpegeneHne, Toraa cpegHee sHave-
HWe, BbIBpaHHOe B NepeYucneHn a), 4ornycKkaeTcs paccMaTpuBaTh Kak 3HaueHue, nonydeHHoe npu onpeaeneHnm
3Ha4YeHVs aTTeCTYeMO XapakTepucTUkL. Ecni 3HaYeHWe aTTecTyeMol XapakTepuUcTKi NpedcTaBnsieT cobol ToNbKo
cpefHee cpefHUX 3Ha4YeHWI pesynsTaTos USMepeHuii, T. e.

Y= fy (23)

|-

TOrAa CyMmmMapHoe CTaH4apTHOe OTKIoOHeHWe cpeaHero cpeaHux 3HaveHu pesynsTaToB U3MepeHui nony4atrot Ha
OCHOBe CTaHAapPTHOMo OTKNOHEHUA S, KBagpaT KOTOPOro oLleHMBatoT Nno cbopmyﬂe

2__1 (v _v)2
=5 2V -Y). (24)

CraHgapTHasi HeorpedeeHHOCTb

Nk (25)

B cdopmynax (23)—(25) p o6o3HavaeT uncro nabopaTtopuii. MpaBuibHOCTE 3TOrO BhlpaXkeHUst B 3HaUMUTE b~
HOW cTeneHn onpedenseTcs HE3aBUCUMOCTbLIO 3HaYeHW Y, MoaToMmy criegyeT NpoBepuThb, A0 KaKoW cTeneHn
cnpaeed/IMBo AoMyLLEHWe O HE3aBUCUMOCTUW Pe3ysbTaToB USMEPEHWIA OT METOAUK U3MepeHUi unu nabopaTopuii.
OTa npoBepka BaxHa ocobeHHo ans 6onbLlumnx 3Ha4eHui p (cm. 10.6.2).

10.5.3 PasHble MeToabl B ogHol naGopaTtopuu

Mpv ncnonb3oBaHnK pasHbIX METOAOB M3MEPEHUIA B 0aHON nabopaTtopun BO3MOXHbI ABe chopMbl NpeacTas-
NeHUs1 pesynbTaToB U3MEepeHUIA:

1) cepuvs 3Ha4EHWUI peaynsTaToOB U3MEPEHUIA, KaXKaoe U3 KOTOPLIX CONPOBOXAEHO YKazaHWeM HeonpeaeneH-
HOCTW;

2) cepusi 3Ha4YEeHUI pe3ynsTaToB M3MepEHUiA Kaxaoi nabopatopum.

B nepBoM cnyyae npeanonaraeTcsi yCTaHOBEHUE 3HAYEHWIA aTTeCTyeMO XapakTepuUcTUKU U HeonpeaeneH-
HOCTUW pe3ynbLTaToB U3MEPEHUIA NOCPEACTBOM MUCMONL30BaHWSA BbIOpAHHBLIX METOAWK M3MepeHUiA. B aTom cnyuae
NPUMEHSIIOT NoaxoA, onucaHHbIi B 10.7.

Moaxopn, onucaHHbIN B 10.5.2, ucnonb3ytoT Ans BToporo cnyyasi. Heo6xoammo, 4tobbl xoTs 661 4Nnst ogHOM
U3 MeToAVK n3MepeHuii 6bin M3BeCTeH NonHbli 6lompKeT HeonpeAeneHHOCTH, YTO NO3BONUT NPOBEPUTL OLLEHKY
HeonpeaeneHHOCTU U OLEHUTL CMELLeHUe pesyrnbTaTa usmepeHuit. (3To He NPUBOANT K AoNoNHUTeNsLHOMY Tpebo-
BaHWI0, TaK KaK BCE UCMONb30BaHHbIE METOAWKU M3MEPEHUIA A0IDKHBLI 0OTBeYaTh TpeboBaHUsIM NpocnexmBaemMoc-
TW, U3NOXEHHBLIM B 9.2).

10.5.4 Pe3ynsTat uamepeHUn BenuuuHbI, onpeaensieMon MeToaom

PesynkraTbl usmepeHuii BenM4uHbI, onpegensieMoil KOHKpEeTHbIM MeToAoM, 06pabaTtbiBaloT TEM Xe CNoco-
60M, KoTopbI onucaH B 10.5.2.

10.5.5 AHanuz pe3ynLTaToB U3MepeHUA Ha COBMeCTMMOCTb U Hanuuue BbIGpocoB

Ecnu oTknoHeHne eAnHUYHOTO pesyrbTara M3MepeHUiA U COBOKYMHOCTY Pe3ybTaTtoB U3MepeHUii No To4-
HOCTMW U MPELM3NOHHOCTU MO CPABHEHWIO C APYTMMU pe3yrkTaTaMuy AaHHOW COBOKYMHOCTM COOTBETCTBEHHO 60Mb-
e, 4em 060cHOBaHHbIE cTaTUCTUHECKUE hnyKTyaumm, OTHOCSLLMECS] K AaHHOMY pacrnpeeneHnto NNoTHOCTU Be-
POSITHOCTW, TO TAKOW pe3yrnbTaT U3MepEeHUiA Bbi3bIBAET COMHEHUE KaK CTaTUCTUYMECKU HENPaBWUNbHBIA pedynsTaT
(BbIBPOC). MNoaTomy adhdeKTUBHOCTL 06HapykeHUs BbIBpOCOB 3aBUCUT OT 060CHOBAHHOCTU AONYLLEHWUS O MIIOTHO-
CTu pacnpegeneHust. B paBHoi cTeneHn BaXKHO MMEThL JOCTATOMHOE YACTIO pE3yNLTaToB U3MepeHnii  nHdopma-
uuto o npoLiegype X NPoBeaeHUst, ANA TOro YTobbl NPMHUMATL NpaBUIibHbIE AONYLWEHUA OTHOCUTENBHO BLIGPO-
coB. Mposepka Ha BbIGpockl fomkHa bbITb NpeporaTuBol creLyanncTa no cTaTUcTUKe B OTHOLEHWUM Kak Bblbopa
060CHOBaHHbIX MOAXOA0B Ha UccneAoBaHNe BLIGPOCOB, Tak M NPOBeAEHUS aHan1aa.

Pesko oTknoHsitoLLMecs pe3ynbTaTbl UamepeHuii MoryT 6biTk Ha BCeX aTanax MexnabopaTopHoro uccrneao-
BaHUSA: MOTYT 6biTb OLIEHEHbI Kak BbIGPOCHl e AUHUYHBIX pe3ynsTaToB U3MEPEHUIA, TaK U NOArpYNMbl Pe3ynsTaTos
n3MepeHuiA (Hanpumep, CrpynnMpoBaHHbIe No aKk3eMnnsipam). Bulbpockl AoMmKHbI 6bITb YAaneHs! N B peakux
cny4asx (Hanpumep, onbka Npu pacqeTax) 3aMmeHeHbl UcnpasneHHbIMU pesynbTatamu. Boibpockl crneayeT yaa-
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NATb TONBKO NPU YCIIOBUM X BbISIBNIEHWS] HECKONBbKUMU criocobamu. Belbpochkl B Ancnepcusix cnegyeT yaansite
TONbKO B KpaMHWX Cry4asix, T. €. eCru OHU NpoTmBopeyaT Habopy AaHHbIX. [JononHUTensHble N3MEpeHUs, Kak
npaBuno, HenpUemMnemsl, NOCKONbLKY YCII0BUS, NMPU KOTOPbLIX ByayT nony4veHbl pesynstaThl U3MEepPeHUi, yxe He
OfHV 1 Te e AN BCeX PesynsTaToB M3MEPEHN.

NMpumeyaHune— Yacrto NpoBOZAT pasrpaHU-eHne mexay KsasmsbiOpocamu u BoiGpocamu (CM., Hanpumep,
FOCT P UCO 5725-2). KBasnebIGpOChl, kak NpaBuro, AomkHb 6biTb coxpaHeHbl B Habope AaHHbIX, Torga Kak BbiGpochl
DOMKHbI GbITb UCKNIOYEHBl. ATO B GOMNbLUMHCTBE CIy4aeB NMOCNYXMUT rapaHTUEN TOro, YTO OLEHKa HeonpeaeneHHOCTU He
cTaHeT HeQOOLEHEHHON.

10.6 OueHMBaHUe HeonpeaeneHHOCTU, 06ycnoBneHHoONW cnoco6om onpepeneHUs aTTecToBaHHO-
ro 3HaveHus

10.6.1 OguH meToAa B ogHoM naGoparopuun

HeonpeaeneHHocTs, ycTaHoBneHHas B 10.5.1, npeactaensaeT coboit HeonpeaeneHHoCTb OT criocoba onpe-
AeneHus atTectoBaHHOro aHaueHnst CO Uy, -

10.6.2 M'pynna meToaoB u/unu nabopartopui

Ecnu peaynbTathsl UaMepeHuii, npeacTaBneHHsble nabopaTopusiMi, CONpoBoXAEHbI ykazaHaMu Heonpeae-
NeHHOCTK, Torda UCMonbayoT MeTod, onucaHHbIl B 10.7, M paccunTaHHyo HeonpeaeneHHOCTb NPUHUMAKOT Kak
CTaHOapTHYIO HeonpeaeneHHoCTb, 0BYCNOoBINEHHYH0 cnocoboM onpeaeneHWs aTTecToBaHHoro 3HadeHust CO Ugp,,

Ecnv naGopaTtopuv NpeAcTaBnsaoT TONbKO CEPU0 pe3ynbTaToOB USMEPEHWI, CTaHAaPTHOE OTKITOHEeHWE pe-
3yNbTaTOB M3MEPEHUIA CUMTAOT CTaHAAPTHOM HeonpeaeneHHOC Tk, 0BycnoBneHHo cnocobom onpeaeneHus aT-
TECTOBAHHOIO 3HAYEHUS Ugy,,, - ECN Y HEONpeaeneHHoCTU Winnm cMeLLeHnst obLLne NCTOYHUKK, Torda cTaHaapT-
HOE OTKMNOHEHWE pesynsTaToB U3MepeHUiA HeoBXoarMo AONOMHATE OLEHKaMU ANs 3TMX UCTOYHUKOB HeonpeaeneH-
HoCTW.

10.6.3 PasHble MeToAbl B ogHOM na6opaTtopuu

Ecnu peaynbtaTsl UaMepeHuii, npeacTaBneHHsble nabopaTopusiMi, CONpoBoXAEHbI ykasaHUsMU Heonpeae-
TNEeHHOCTK, TOr4a UCMoNb3YOT MEeToA, onucaHHbIN B 10.7, paccunTaHHyo HeonpeaeneHHOCTb NPUHUMALOT Kak cTaH-
AapTHYH HeonpeaeneHHOCTb, 0BYCIOBNEHHY0 CNOCcOBOM YCTaHOBNEHWS 3HAUEH WS aTTECTYEMON XapaKTepUCTUKK
matepuana CO Uy, .

10.6.4 Pe3ynbraThbl M13amepeHUA BEMUYUH, onpeaensaeMbiX METOAOM

OueHKy HeonpeaeneHHOCTH pesynbTaToB M3MePeHUn BENUYUH, onpedensieMblX METOAUKON N3MepPeHUiA,
NMpoOBOAAT TEM Xe crocobom, koTopblld onncaH B 10.6.2.

10.7 OueHMBaHMe cyMMapHOW cTaHA4apTHOW HeonpeaeneHHOCTU, obycnoBneHHoi cnoco6om on-
pedeneHnA aTTecCTOBaHHOro 3HauYeHUs

10.7.1 BBoaHas 4YacTb

Mocne Toro Kak ycTaHoBEeHbI HeonpeAeneHHOCTU PesynbTaToB U3MepeHUI, MosyYeHHbIX Npy onpeaeneHum
3HayeHWU aTTecTyemMol Xxapakrepuctukm CO, NpoBoAsAT oLieHWBaHWe aTTecToBaHHOro s3HadyeHust ACO u cymmap-
Ho cTaHAapTHON HeonpeaeneHHoCTU.

AtTecToBaHHoe 3HadeHne ACO MOXET BbITb YCTAHOBEHO Kak CpeaHee U cpeHeB3BeLLIEHHOE 3HaYeHne
pe3ynbTaToB 3MepeHui. Ecnun ycTaHoBneHbl MoAenu HeonpeaeneHHOCTU, Toraa BblpaXeHue Ansi CyMMapHOW
CTaHAapTHOW HeonpeaeeHHOCTU MOXET ObITh MOMy4eHO, UcNofNb3oBaHWeM dopMyrnbl MO OLEHWBAHWIO Heonpeae-
neHHocTel (cornacHo pykoeoAcTy [8], pasgen 5), Bktovarowmx B ce6a AONONHUTENbHbIA UCTOYHWK Heonpeae-
JIEHHOCTW, YYnTbIBaOLLMIA N0BOI 3Ha4MNTENbHBIA pasdpoc B peaynsTaTax usmepeHvin nabopatopui.

CymmapHasi ctTaHgapTHas HeonpegeneHHOCTb, 06ycrnoBneHHas cnocobomM onpegeneHusi aTTecTyemoi xa-
pakTepucTMki MaTepuana CO, MoxeT 6bITb paccumTaHa no opmyne

2 2 2 2
Uchar=\/U1+U11+U111+U1V1 (26)

rAe paccMOTPEHbI YeTbIPe TUMa HeonpedereHHOCTENR:

- TN | — HeonpeaeneHHOCT oTAeNbHON NnabopaTopuy;

- T1n Il — HeonpegeneHHocTu, 06LLMe ANsl BceX nabopaTopuis;

- Tun lll — HeonpeaeneHHocTH, 06LLMeE AN rpynn naGopaTopuit;

- T1n IV — pacxoxaeHus mexay pesyrsrataMy UsMepeHunia ydacTeyroLwmx nabopatopuii.

OueHu1BaHWe HeonpeaeneHHOCTW pe3ynbTaToB U3MePEHWIA BPYYHYIO TPYA0EMKO U He UCKITHUAET BO3HUKHO-
BeHWs olwnBok. Ecnun Bce cocTaenstoLLne HeornpeaeneHHOCTN YCTaHOBIEeHbI, TO OHW MOTYT 6bITb UCMOMb30BaHbI
Ans pacdeTa 3Ha4eHUiA Bcex B1AOB HeornpeaerieHHoCTel aBToMaTyeckn. 3To MoXeT BbITb BbIMOSIHEHO PasHbIMU
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nyTaMu — nu6o nyTem NPsIMOro onpeaeneHus 3HadyeHni oTAENbHLIX COCTABMSIOLLMX HeonpeaeneHHOCTH, 6o,
Hanpumep, NPy UCNOMb30BaHUN xz-annpOchmaumm”.

10.7.2 Annpokcumauun xz

MeToa annpokcvmaLMm No KpUTepuio xz cocTouT B criegytouiem. CocTaBnsiloT MaTpU4HOE ypaBHEHUE

Y1 X
Ya | | X2 a

’ (27)
Yp Xp

rae a— 3HaveHue aTTecTyeMoln XapaKTepucTUku;

y; — pesynbTaTbl UaMepeHUit, Nony4eHHbIe B XxoAe MexnabopaTopHOro aKCNepuMeHTa;

X — BEKTOp MiiaHa aKcnepumMeHTa. [1na 3Toro KoHKPeTHOro criydast BCe 3Ha4eHUs X; U3BECTHbI, eCNiu BulbpaHa
(byHKLMOHANbHAS 3aBUCUMOCTb. [1Nst AaHHOM CUTYaUMK Xy = X, = X, = 1. [Ins pesynstaTos N3MepeHni y AOMKHbI
6bITb yCTAHOBIEHbI 3HAYEHMUSI HeoNpeAeNeHHOCTU. 3TO yYUTLIBAOT B KOBApUaLMOHHOM MaTpuLLe aucnepcuu, on-
penensieMoi Kak

UZ(Y1) U(.V1:,V2) U(,V1syp)
V(y) = U(sz.V1) uz(}’z) U(Yz»yp) . o)
ulypyi)  ulyeys) - u?(y,)

YkasaHHas MatpuLia, MMetoLLas pasmepbl pXp, CUMMETPUYHA (T. €. BEPXHWUI TPeyronbHUK MOXeT coaep-
XKaTb Te e 3NEeMEHTbI, YTO Y HWXKHWUIA TpeyronbHUK). KoBapraLumio Mexay KaXaoi napoi nabopaTtopuii oLeH1BaoT
nyTeM Nnovcka Bcex nepemMeHHbIX BeIMUMH, BKITHOUYEHHbIX B pacyeT pesynsrata U3MepeHuin n naeHTudmrkaumo
o6LLMX BennumMH. [nsi Takoro noucka He UMeeT 3HaueHWs!, ABNATCS S 3TW cocTaBnstolmMe o6LLMMK Ans ABYX
nnun Gonbluero Yncna nabopatopuii. MpoLecc NonapHOro N3yyYeHus NobbIX CYLLECTBYHOLLMX KOBApUaLyiA No3Bo-
NsieT BO BpeMsi ero NpoBeeHnst He Aenatb pasnuyns Mexay HeonpeaenernHoctamu Tvna Il v tuna il (em. 10.7.1).

Mocne cosgaHns koBapuaLMoHHOK MaTpuLbl V(y) 3agada annpokcumMaLmn MoxeT OblTe onpedeneHa kak

p(a) = (y—Xxa) V" (y - Xa). (29)

ATTecTOBaHHOE 3HauUeHNe MOXET OblITb paccymMTaHo no d)opmyne

a = Xchar = CXT V_1y’ (30)
rae c=XTvXx)y", (31)
ero gncnepcusi — no gopmyne

V(a)=C=uj,, . (32)

CyLuecTBYHOT pasfnnyHble anropuTMbl ANs pelleHnsa sagayn annpokcumauuun. MNpu aTom criegyeT yyecTb,
yTO MaTpumua V akBuBaneHTHa V(y) Npu YCNoBWW, ECNM COOEPXKUT BCE COCTaBNsIOLLME HeonpeaeneHHocTH. B
npoTMBHOM crydae K V(y) HeobxoanmMo o6aBuTs A0NONHATESbHYIO KoBapUaLWMOHHY MaTpuyLy gncriepcui. MocT-
poeHWe Takol MaTpULbl aHANOMMYHO MOCTPOEHUIO V(Y), NPX KOTOPOM YaCTO 3aMoHAETCS TONBKO ANaroHarnb.

JaHHbIli MeToA NpeacTaBnsieT coboii NpsMyto peanuaauuio onncaHHoR MoAenu, Ho HUKOUM 0b6pasom He
ABNSAETCS eAMHCTBEHHbIM MeToaoM. Meped ero UCnonL30BaHWEM CreayeT YCTaHOBUTb Haruune UM oTcyTcTBue

1) 370T MeTop TakKe M3BECTEH KaK MeTO[ HaUMEeHBbLLMX KBaJpaTOB UM «anmnpokCUMAaLnMs METOAOM HaMMEHbLIVMX
KBagpaToBy. %2 — annpoKCMMAaLUMs OTIIMYAeTCs OT annpOKCMMAaUMW METOAOM HaMMeHbLUMX KBagpaToB TOMbKO Maclu-
TabHbIM KO3(MLMEHTOM, NO3BOMAIOWMM NPOBOANTL OLEHKY CTATUCTUHECKOro KpuTepus 2 nocrne npoueaypbl annpok-
cuMaumu.
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BblBpocoB (cM. 10.5.5). AHanoruuHo cneayeT NpoaHanManMpoBaTh 3asBNeHHbIe HeonpeaeneHHOCTU OTHOCUTESTbHO
MPaBWILHOCTU X OLIEHKY W, Npy HeoBXoaMMOCTUW, COOTBETCTBEHHO adanTnpoBaThL CXeMy 3aaaHust Beca (cM. 10.5.1).

Mpumedanne — Heobxognmo yunTeiBaTh, HTO METOA aNNPOKCUMAaLMN MO KPUTEPUIO %2 YyBCTBUTENEH K Pe3ko
OTKIIOHSIIOLLMMCSI Pe3yrnbTartam M3MEPEHUN M K MPaBUIIbHOCTU OLEHKM B3BELLEeHHbIX 3HaYeHMIA.

10.8 CneunanbHble BONpochl

10.8.1 OueHuBaHue pe3ynLTaTOB U3MEpPEHU ¢ UCNOoNb3OBaHMEeM AUCNEepPCUOHHOro aHanusa

Mpu oUeHKe pe3ynsTaToB NSMEPEHUIA, MOMNyYeHHbIX B Xode akcnepumeHTa no 10.6.2, 10.6.4 n YacTu4iHo
no 10.6.3, Mcnonb3yroT AUCNEepCHOHHbIA aHanuns. Mpw oLeHKe cCocTaBNsAoWMUX HeonpeaeneHHoCcTH, 06yCcnoBneH-
HbIX HEOAHOPOAHOCTLIO MEXAY 3Kk3eMnisipamu [cM., Hanpumep, 10.8.2 n A.2 (npunoxenue A)], unu npu onpeae-
NeHUM aTTeCTOBAHHOIO 3Ha4YeHWs No peaynsTaTam M3MepeH Ui, NoNyYeHHBIX B paMKax Mexu1abopaTopHOro akcne-
pumeHTa [cMm. A.3 (npunoxeHue A)], Takke MPUMEHSAT MeTOA AUCNEPCUOHHOro aHanusa. B apyrux cnyvasx
MCnonb3ytoT MeTod pacyeTa cpegHero cpeaHnx 3HaueHiA pe3ynsTaToB UsMepeHui.

10.8.2 NoAaTBepxaeHMe oAHOPOAHOCTU B paMKax MexnabopaTtopHoro uccnegoBaHus

PesynbTaThl MexnabopaTopHOro uccneaoBaHust MOryT CAYXUTb B Ka4eCTBE OKOHYaTesSIbHOro NoATBepxae-
HWs ogHopoaHocTu MaTepuana CO. [na aToln uenu BuINONHAT ABYXAKTOPHLIA MepapXU4ecKuii NnaH akenepu-
MeHTa, NpY KOTOPOM UCTMONB3YIOT pq Uccnegyemblx Npob, p nabopaTopuii /mnu Memoduk (MeToaoB) U3MepPeHUH.
Kaxxpas nabopaTopus namepsieT 3HaveHUe aTTECTYEMOM XapaKTepucTUku B ¢ Npobax, BbINOMHASA N napannenbHbiX
n3MepeHuii B uccriegyemoli npobe (6onee noapobHyto nHcpopmaumio o6 onpegeneHnm oagHOPOAHOCTU CM. B pas-
Aene 7). B pasgene A.2 (npunoxeHue A) npuseaeH anroputM pacHeTa CoOTBETCTBYHOLLMX AUCNIEPCUIA.

10.8.3 CyMmmapHas ctaHaapTHas HeonpegeneHHOCTb aTTeCTOBAaHHOrO 3HaYeHus

[ns onpegeneHnst aTTeCTOBaHHOMO 3HaYEeHWUA MOTYT 6bITb MCNOMNb30BaHLI Pa3fMyHbIe Cnocobbl: onpeaene-
HWe cpegHero 3HaveHus, onpegeneHe pobacTHoro cpegHero s3HaveHus. B HacTosweM pasgene onucaH cnocob
npeobpasoBaHUs BbIPAXKEHUA ANA pacyeTa cpegHero 3HaveHns pesynbrata U3MepeHus C y4eToM napameTpos,
MonyYeHHbIX OT NPUMEHEHUsI AUCNEPCUOHHOIO aHanun3a, B BbipakeHue Ans ctaHgapTHOW HeonpeaeneHHOCTH,
obycrnoBneHHok cnocobom onpeaeneHns aTTeCTOBaHHOTO 3HAYEHUSA Ugpy,.

CpegHee 3HaveHWe pesynsTaTta UamepeHuin MexnabopaTopHOro aKkCnepuMeHTa X MoOXeT 6bITb onpeaerneHo
cnegyrowum obpasom:

X = Xw;x;, (33)

raoe x; — pesynbTaThl U3MepeHuit;

W; — Beca, KOTopble OCHOBaHbI Ha Yncrie HabntogeHuiA, HeonpeaeneHHOCTU peaynsTaToB 3amMepeHuii nabopa-
TOPWIA UK Ha KakUX-NiGo ApYrMX dbakTopax. ITo BuipaXkeHWe npednonaraert, 4To Beca onpeeneHsl Takum obpa-
30M, YTO MX CyMMa paBHa eAuHULE.

Ecnu Bce X; conpoBoXaatoTca ykasaHUeM HeornpeaeneHHOCTU, Toraa CTaHgapTHas HeonpeaeneHHOCTb,
obycrioBneHHast cnocoboMm onpeaeneHust aTTeCTOBAaHHOIO 3Ha4YEHUs, MOXeT GbiTb BbipaXkeHa B BUae

u2 (7() = uczhar = z‘4W21 u2 (Xi) (34)

MpW YCOBWK, HTO BCE X; B3AUMHO HE3aBWCKUMbI. 3TOT OCHOBHOM METOA MOXeT BbITb Takke NPUMEHEH K noaxoaam,
nanoxeHHbIM B 10.4. Mpu ncnonb3oBaHUM 3asBNeHHbIX HeonpeaeneHHoCTeln nocneaHne omkHel 6biTe NpoBepe-
Hbl Ha AoCcTOBEePHOCTL (CM. Takke 10.6.1). Ecnin AaHHble o HeornpedeneHHOCTU OTCYTCTBYIOT, TO NpU pacyeTe
cpegHero 13 cpegHux 3HaveHuii (cm. 10.5.2.1 10.6.2) MoxeT BbITh OLleHeHa HeonpeaeneHHOCTb.

PekomeHdauuu rio orpedernieHuro HeorpedeieHHocmu, obycriosneHHol criocobamu onpedeneHus ammec-
mosaHHoe0 3HaveHus1 CO, a makxe pacuwupeHHoul HeorpederieHHoCmuU ammecmosaHHo20 3HaveHus1 CO nipu-
eedeHbl 8 [4].

IMpumedaHue— BkmodeHue 0aHHO20 10510XKeHUs1 06y CcriosneHo pekomeHOayusmu [4] 8 yacmu onpedeneHus
HeonpeleneHHocmu, 0bycrosneHHol criocobamu onpedeneHuss ammecmosgaHHo20 3HadeHus CO.
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11 CnuvyeHue cmaHOlapmHbIx 06pa3yos

B pamkax akcriepumeHmaribHbix pabom Moxem bbimb ripoeedeHo criudeHue cmaHoapmHbix 0bpa3yoe —
CpasHeHUe MemMpPOJI02UYECKUX XapaKmepucmuk CmaHOapmHbIx 06pa3y0e 8 Uesax yCmaHoBTeHUs1 803MOXHOC-
mu e3auMHOU 3aMeHbI criudaeMbix cmaHOapmHbIX 06pa3syoe fpu Ux Ucrob308aHuUU 8 COOMEEMCMeUU € Ha-
3Ha4YeHUEM.

Cnuyenrue CO riposodsim 8 cilydasx ebliriycka riosmopHoli napmuu CO ¢ uMetowyumucs aksemrinsipamu CO
us napmuu rpedbidyuieao 8birycKa, 8 MOM YUCHIE MPU 8HECEHUU USMEHEHUU 8 MeEMOOUKY uaMepeHul, rpoapam-
My onpedesieHus Memporiozudeckux xapakmepucmuxk CO, mexHonoauto npueomoereHuss Mamepuana CO. B
060CHOBaHHbIX CryYasx ciludeHuUs cmaHdapmHbix o6pa3yoe npoeodsam e pamkax ammecmauuu cmaHoapm-
Hbix 06pa3uoe 8 uensax ymeepxoeHus muna.

CnuveHue CO Moxem Bbime rpoeedeHo 8 LUeIsIX OUeHUB8aHUS Koppelayuu Memporioaudeckux xapakme-
pucmuk CO ¢ u3eeCmHbIMU ammecmoeaHHbIMU cmaHOapmHbiMU 0bpasuyamu Boriee 8bICOKO20 Memporioau-
YeCcKo20 yposHH (8 criydyasix, Koe0a ycmarossieHue npociexueaemocmu CO K amarioHy He803MOXHO) 8 coom-
semecmeut ¢ Mexx0yHapoOHbIM cmaHdapmom [2].

MpumevaHus

1 Yyacmue uzzomosumensa CO & cnuderHuu CO moxem bbimb pacyeHeHo Kak GemMOHcmpauylsi e2o usMepu-
mernbHbIX 803MOXHOCMeL.

2 BkrrodeHue rnornoxeHusi 8 mom qucrne obycniosneHo pekomerdauusamu [22], [23], Gedicmeyrowumu 8 Poccuiic-
Kol ®edepayuu.

12 Ammecmayus

BakmodumeneHbiM amarioM pabom o onpedeneHuro Mempornoaudeckux ACO sisnsiemcsi oghopmiie-
HUe omyema 10 orpedenieHUI0 Mempornoaudeckux xapakmepucmuk ACO 8 coomeemcmeuu ¢ peKoMeHOa-
yusmu [26].

B pamkax ammecmauuu CO npedycMompeHsl rposepka (Memporioaudeckasi akcriepmu3sa) OoKymeHma-
yuu ro onpedeneHuro Memporsoaudeckux xapakmepucmuk ACO, npuHamue peweHuUs o nodnucaHuu conposo-
dumernHoz20 dokyMeHma (nacriopma) ACO.

MpumeyaHue — BrnwoyeHue nonoxeHus 06 ogpopmneHuu omyema o pesynbmamam onpeoeneHus
memponozaudeckux xapakmepucmuk CO obycnosneHo pexomerOauusamu [26], a maioke croxuswelcs Muposol npak-
mukoli 8 yacmu ocbopmrieHus pe3ynbmamos ammecmauuu cmaHéapmHsix 0bpasyos.

TpebosaHusi k nacriopmy ACO ycmaHoeneHsi 8 FOCT P 8.691 u pykosodcmee [27].

lMpumevyaHus

1 lMacnopm, conpoesoxdaemeill ACO, senaemes Kpamkum usnoxeHuem pabom rno onpedeneHur memponoau-
yeckux xapakmepucmuk ACO, sxnroqaroulx 8 cebs abibop Mamepuana, OUeHKy e20 rpuso0HoCmuU, U3MepeHUe 3Ha-
YeHUll ammecmyeMbiX Xapaxkmepucmuk.

2 lMNacriopm ACO domxeH aknrodames 8 cebsa crnedyrouue ceedeHus:
HaumeHrosBaHUe U adpec opaaHu3ayuuU-u320mosumens;
HaumeHogaHUe OOKyMeHma;
HOMep napmuu (3x3emnnapa);
HaumeHosaHue CO;
HasHa4yeHus;
Memponoau4ecKUe xapakmepucmuku;
CPOK 200HOCMU 2K3emrnapa Unu nepuoOUYHOCME TOBMOPHbBIX ONpederieHUll MemponoauYyecKux xapakme-
pucmuk CO;

- onucarue CO;

- Memoduku (Memodbi) USMEPEeHUl, UCMONb308aHHbIe rpu onpedeneHul MemponoaUu4eCcKUx xapakmepuc-
mux CO;

- ymgepxOeHuUe O MpocnexusaemMocmu;

- UHCMPYKUUIO 10 MPUMEHEBHUIO;

- YCroBUSI XPaHeHUs U mpaHCcriopmuposaHUs;

- mpebosaHusa bezonacHocmu;

- KOMIekm rocmasku;
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- Oamy ebirlycka unu nocrnedHio amy nosmopHO20 ONPedeieHUs Mempoio2udeckUX XapakmepucmuK K-

semmnnapa (napmuu) CO;

- QoronHumernbHble c8e0eHUSA, 8 MOM Yucrne C8e0eHUs O cucmeMe MeHedXMeHma Kayecmea u32omosumens
ACO; uxuyuanst, hamunuio u nodnuce omeermcmeeHHo20 3a ammecmauyuo CO nuya, HauMeHoeaHue opzaHa (roo-
pa3sdeneHusi), ocywecmeuswezo ammecmauuio ACO.

- uHuyuansel, hamunuu u nodnucu omeemcmeeHHsIx 3a ebinyck CO nuy.

3 Bxmodernue npumedaHus 1 obycnoeneHo mpebosaHuamu K nacriopmy cmaHOapmHbix 06pasyos, ycmaHos-

neHHeimu [OCT P 8.691 u pykogodcmeom [27].

HecMoTpst Ha TO UTO AononHUTENLHAas UHOpMaLUNs, KpoMe Tol, koTopas cogepkutes B nacnopte ACO,

MOXeT He noTpeboBaTbCs, OHa AoMKHa BbITb AOCTyMNHa nonb3osatento ACO.
B nacnopTte ACO cnegyeT ykazaTb UMS JOIKHOCTHOMO LA, MpeacTaBnsoLWero opraH (nogpasgeneHue),

ocyllecTehstolee atTecTaumtio ACO, ykasbiBatolLiee, YTO AaHHas NepcoHa npuH1uMaeT Ha cebsl OTBETCTBEHHOCTL
3a cogepxaHue nacrnopta ACO.

MpumedyaHune — MNpegnoyTuTenbHee OCTaBUTb HA YCMOTPeHWe opraHa (nogpasgenexus), NpoBOAMBLIENO
paboTbl no artectaummn CO, pewenne o nognucaHnu nacnoprta ACO.
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MpunoxeHne A
(cnpaBo4Hoe)

CraTuctnyeckne noaxoabl

A.1 OgHothaKTOPHbIN QUCNEPCUOHHbIN aHanu3

PaccmoTpeH cnydvai Hanuymsa o rpynm, Kaxaas U3 KOTOpbIX COAEPXUT n; uYneHoB. B naeansHom crnyyae 4ncno
UMeHOoB B rpynnax AoMmKHO ObiTb paBHbIM, HO Ha NpakTuke 370 ObiBaeT He Becerga. CrnedyeT OTMETUTb, YTO, YeM COBOKYN-
HOCTb Pe3ynbTaroB M3MEPEHUI MeHee MOMHasi, TeM XyXe Ka4eCTBO OLEHOK.

Pa3bpoc pe3ynbTaTtoB M3MepeHuit MOXeT ObiTb BblpaKeH Yepe3 CyMMbl KBagpaTa OTKIIOHEHWI, M3BECTHbIE Takke
KaK «CyMMbl KBAAPaToOB». OTU CyMMbl KBEAPaTOB BbIPAXaloT OTKIOHEHUSI Ha Pas3HbiX (MepapXUYeckmx) YPOBHAX B AWC-
nepcuoHHom aHanuae [28]. Tak HasbiBaeMble CpefHve KBagpaThl, MONyYeHHbIE B XOAE pa3BepHYTON nporpamMmbl, MOryT
6bITe Mpeobpa3oBaHel B AUCNEpcUM credytowmm obpasom:

2
Swithin = MSwithin: (A1)
83\ _ Msamongn_0 Mswithin i ( A 2)
e
a
1 |2 =i
i=
mo==1s | $im, -
a1|&" g, (A.3)

Ecnu HegocTaolwye gaHHble OTCYTCTBYIOT, TO Ny CTAHOBUTCSI paBHbIM n. MpeacTaBneHHbI MexaHu3m Jonyckaet
onucatb pPa3bpoc pesynbTaToB U3MEepeHUi Pas3nuYHbIMKN COCTABMSIIOLMMU HeonpeaeneHHoCTH. Mpu OTCyTCTBUN Kakux-

nvéo MEXIpynnoBbIX BIUSHUIA OXWAAETCS, YTO Sf\ paBHO Hyno. Ecrnun BCneacTBME pasnnyHbIX NMpUYnH, CBSI3aHHLIX C

SKCMEePUMEHTOM, 3HaUeHNe sf\ oTprLaTenbHOe, TO ero NPUPaBHWBAIOT K HYIO.

Mpumep — [lpu uccnedosaHuu 0OHOPOOHOCMU MEXOY IKIEeMMIApaMu S, coomeemcmayem cmaHGapmHo-
MY OMKITOHEHUI0 MexOy 3K3eMMsipaMu Sp,. B amom criyvae kamdbil ak3eMIsp paccMampuearo KaK 2pymniy.

A.2 CnyJaiHble achpekTbl Mepapxu4eckoro akCrnepumeHTa: AByXthaKTopHbIA ANCNEPCUOHHLIA aHanu3

OTy Mogernb NPUMEHSIIOT MNPW MCMOMNb30BAHWM PE3YIbTaTOB M3MEPEHUI ANs NOATBEPXKAEHWUST OQHOPOAHOCTH, a
Takke — ONS OLEHKM 3HA4YeHWs aTTecTyemMon xapaktepuctvkn matepuana CO. Ota cxema 3KCnepyMeHTa MPOUIMoCT-
pupoBaHa Ha pucyHke A.1 ansi KOHKPETHOrO cry4as mexrnabopaTopHbIX uccnegoBanuii. Ecnn akcnepvMeHT npegnona-
raeT UCNonb30BaHWE HECKONbKMX MemoOuK (METOAOB) M3MEPEHUI, TO NNaH 3KCNepUMeHTa, MOXeT ObliTb OOLLMM.

Pesynbratbl namepeHuii MOryT ObiTb BblpaXKeHbl B BUAE YPaBHEHUSA

Xijk =u + A,' + B’/ + Sl'jk’ (A4)

rae Xy — k-Vi pesynstat n3MepeHns BENWHMHbl B IK3EMNIsipe obpasua j, npeacTaeneHHbId MeTOAMKON W3MepeHUi
w/vnun nabopatopueit J;

A; — norpewHocTb MemoOuKU U3MepeHUn uunm nabopartopuu Ji;

Bjj — norpewHoCTb pesynbrara U3MepeHui j-1 NcCrepyemoi npoBbl, NOMYYEHHOrO MO KOHKPETHOW Memoduke 13-
MepeHWIn U/Mnn KOHKPeTHOW nabopaTtopuen Jj

£jj — NOTPELLHOCTb Pe3yneTara U3mMepeHus.

OueHvBaloT criegylolWime napamMeTpbl: CpegHee 3HavYeHVe Pe3ynbTaToB U3MEpeHul, pacCunTaHHOe U3 COBOKYIMHO-

CTW pesynsTaToB U3MepeHul, MexnabopaTtopHoe cTaH4apTHOe OTKIIOHEHUE S;, CTaHO4apTHOe OTKMOHEHWE pe3yrbTaToB
M3MEPEHNI BENNYUHbI MEXIY SK3EMNISAPaAMU Spp U CTAHOAAPTHOE OTKIOHEHME MOBTOPAEMOCTH S,. [lepeuncnerHoie
napameTpbl CBA3aHbl C YKa3aHHbIMM BbilE BUAAMMW MOTPELUHOCTU CriedylowyM obpasom:

s = ‘,Var(A,-), (A.5)
Spp = "Var(B,]-), (A.6)
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Sy = ‘,Var(s,-jk). (A7)

Mpy oueHke CTaHAaPTHOrO OTKMOHEHMA, 0BYCNOBNEHHOro HeOAHOPOAHOCTBIO MEXAY 3K3eMMnApamn Spp, OOMK-
Hbl BbITb YY4TEHbI NONOXEHWUs!, ONUCaHHbIe B 7.9.

Bce a1 napameTtpel MOryT ObiTh OLEHEHbl OAHOBPEMEHHO C MOMOLLBIO AWCTNEPCMOHHOIO aHanwsa, ecrnm uMeeT-
€Al OOMHAKOBOE YWUCMO pe3ynbTaToB napannenbHbIX M3mepeHvi [oguHakoBoe YUCNo napannenbHblX N3MEepPeHni Mo
KaxkgoW ncenepgyemMoli npobe 1 0gHO U TO Xe YMCIo uccnedyemolx Npob, aTTecTyemMylo XapakTepucTuky B KOTOPbIX U3me-
pstoT B nabopaTopun UMK ¢ MPUMEHEHUEM KOHKPETHON Memoduxu (MeToda) n3MepeHuii] nocrne MCkNioueHns mobbix
TEXHUYECKU M CTaTUCTUYEeCkn HeoBOCHOBaHHbBIX peaynbraTtoB. Ecnn ato TpeboBaHne AMCNEPCUMOHHOIO aHannsa HeBbl-
NMOMHUMO, TO 3HAYMMOCTb AUCMEPCUM MEXAY SK3eMnnsipaMu gonyckaeTcs oOnpeaenutb Apyrumu  cpegcreamm (cwm.
pasgen 7).

Jla6. Ne 2 A NaB. Ne p
Ok3. Ne 2 B Ok3. Ne 1 Ok3. Ne 2
Nam. N3m. Nam. Nam., N3m. N3m.
Ned || Ne2 W | Net || Ne2 Ne1 || N2

A — usmeHuMBOCTb Mexay natopatopusamu; B — uameHuusBocTs mexay sksemnnspamu; W — noBTOPSAEMOCTb U3MEPEHUI

PucyHok A.1 — Cxema npoBegeHusi COBMECTHbIX MCCMNea0BaHU OQHOBPEMEHHO C UCCNnegoBaHMEM OQHOPOAHOCTU NapTUm
[onpepenenne 3HaveHus atTecTyemon xapakrepuctukm matepmana CO (aByxdpakTopHbIN NnNaH aKkcnepumeHTa))

MpyvMepbl TeopeTuyecknx getaner u QONonHUTENbHbIe MeTodbl Ans cbanaHCcMpoBaHHOIO U HecbanaHcUpoBaH-
HOro AMCMEepPCUOHHOrO aHanuaa npueegeHsl B [29], [30]. ObcyxaeHne npumeHeHUst AUCNEPCUOHHOIO aHanu3a B coqeTa-
HWUK C oMpeperneHMeM 3HaveHns aTTecTyemMon xapakrtepucTukm marepumana CO npueepero B [11], [25] [31], [32].

OnpepeneHne 3HadeHuin atTectyemon xapakrepuctukn CO (aByxdakTOpHbIA NNaH 3KCNepUMeHTa):

A — mexnabopaTtopHasi U3MEHYNBOCTb;

B — nameH4MBOCTbE mMexay aK3emnnsapamm;

W — noBTOpsieMOCTb M3MEPEHUN.

Hwxe npueegeHsl hopMynbl pacqeTa BobilleyKasaHHbIX napamerpoB. CpegHee 3HaueHWe pesynbratoB usmepe-

HWIt X paccuMTBIBAIOT MO hopmMyrne

x|

1 po b Ny
=5 b PUDNPIP I (A.8)
Yy nl]' i=1j=1k=1

i=1j=1

rae p — uucno naGopaTopuii;

b; — 4MCNO 9K3EeMNIAPOB, aHaMM3MpyeMbix B nabopaTopun umnm ¢ NpUMEHeHWEM MeToda U3MEpPeHun i;

Ny — YMCMO NOBTOPHbLIX U3MEPEHUIA, MPOBOANMBIX C NPUMEHEHNEM KXAO0ro 3k3emnnapa jj. [ucnepcun paccumTel-
BalOT cregyowym obpasom:

Var (8 l]'k) = MSyithin. (A.9)

_ MSgca — MSymin

Var(B;) = e , (A.10)
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MSgmong — Mo Var(B,-/-) - Var(s,-jk)

Var(A,-) = N , (A11)
rae
Lo =2
i:1ni(XA - %) (A12)
Msamong = pi_,] ) .
p b _
§,1 Z1n,-j (XB - XA)
MSg s = 1= ,
12 A.13
Zb, - P ( )
i=1
p b ny 2
D
=1 j=1k=1
MSuinin = b P ’ (A.14)
2 X m-2Xb
i=1j=1 i=
]
b; p b
nj| %30
§ j=1 _i=1j=1
i-1| & p b
ng | X XN (A.15)
nh = j=1 i=1f=1
0~ p_1 ’
by
b b b 2”5
i j=1
2 Z nij - 2 b:
i=1j=1 i=1 ’n"
= i
j=1 A
no = . , (A16)
Xbi-p
i=1
n.
L VE
.21 2‘1”” - p b
i=1j=
j '21' 1,,,.!. (A7)
i=1j=
(”b)o = p— 1 !

Cpeatve kBagpatbl (MS) mMoryT Takke ObiTb MOMyYeHbl NMPY UCMONB30BaHUM CTAHAAPTHOW Nporpammbl TaBNMUHbIX
pac4yeToB MM NakeTa CTaTUCTUYECKOro NMPOrpamMmmHOro obecrieveHunsl. B npyBeAeHHbIX BbIPAXEHUAX YUUTLIBAIOT OTCYT-
CTBYIOLLME M/MNK yaaneHHble (HegencTBUTENbHBIE) pesynbTaThl u3aMepeHui. [na nonHoro Habopa AaHHbIX JonyckaeTcs
ucnone3oBatb Gonee npoctele hopmynel, NpusegeHHele B TOCT P UCO 5725-3.

A.3 CnyvanHble adhpekTbl MepapXmyYecKoro aKcrnepMmeHTa Npy aHanuse AaHHbIX: 0AHOMaKTOPHLIN gncnep-
CUOHHbIA aHanu3

OTy mogenb UCcnone3yloT B CryYae, ecnv ccrneaoBaHue OAHOPOAHOCTU MEXAY IK3EMMNISAPaMy NPOBOSAT APYIVMU
cpeacTeamu (CMm. pasgen 7). Cxema aKcnepuMeHTa NpounnicTpMpoBaHa Ha pucyHke A.2. PesynbTaTtel M3MepeHuii MoryT
6bITb NpeacTaBneHsbl Kak

Xl'j'=:u +Ai+gij, (A18)
rae xy — j-it pesyrnesrat M3MepeHusi, MonyueHHsli B naboparopuy Uunm ¢ NPUMEHEHNeM MemoOuKU V3MePeHuii /;

A; — NOrpewHocTb MemoOuKu namepeHnin n/vnm naboparopum |
€ — MOIPELHOCTE M3MEPEHNIA.
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Na6. Ne 1 Na6. Ne 2 Na6. Ne 3 Na6. Ne 4 A Na6. Ne p-1 Na6. Ne p
Nam. Nam. N3m. Wam. Nam. am. Nam. am. Nam. M3m. Nam. Nam.
Ne 1 Ne 2 Ne 1 Ne 2 Ne 1 Ne 2 Ne 1 Ne 2 W Ne 1 Ne 2 Ne 1 Ne 2

A — M3MeHYMBOCTL Mexay naGopatopusivu; W — noBTOPSEMOCTb U3MEPEHUit

PucyHok A.2 — OaHOodaKTOPHbI ANCNEPCUOHHBIM aHanu3: nnaH coBMECTHOro uccnegoBaHusi oaHOPOAHOCTU
W onpeferneHuna 3HayeHWst aTTecTyeMON Xapakrepuctuku maTtepuana CO

O603HaveHUas — Te ke, YTO W ANs ABYXaKTOPHOro MnnaHa 3JKkcrepuMeHTa [cM. pasgen A.2 (npunoxeHue A)l.

OueHuBatoT cnegyouwme napameTpbl. cpegHee No COBOKYMHOCTU ):(, Me>|<na60paTopHoe CTaHAapTHOe OTKNOHeHWe §; U

cTaHOapTHOe OTKNOHeHWe MOBTOPSIEMOCTU §,. OTU MapaMeTpbl CBs3aHbl ¢ OCTATOYHBIMKU YNleHaMM, Kak onucaHo B
pasgene A.2 (npunoxeHve A).
OueHKM napameTpoB MonyvaloT, UCMONb3Ysl Creaylolmne BblPaXEHUS:

ﬁn,- i=1j=1 (A.19)
i=1
2
St = MSyithin; (A.20)
MS — MS, 4
Sl% _ amongn0 within , (A.21)

rae o6o3HavYeHUA Te xe, 4To U B pasfene A.1 (npunoxeHue A).
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MpunoxeHue B
(cnpaBo4Hoe)

Mpumepsbl

B.1 BBegeHue

MpuBeaeHHblE B HACTOSILWEM MPUNOXKEHUU NPUMEpPbl NpeAHasHaYveHbl, rMaBHbIM 06pa3oM, Ans AeMOHCTpaunm
NPUMEHEHUS CTATUCTMYECKNX MOAXOA0B B COOTBETCTBUM C pasgenamm 7—10.

CraTncTmyeckue pekoMeHJauuMmn HACTOSILLEro craHgapTa HOCSIT obWwmni xapakTep v He Bcerja npeaocTaBnsior
onTMManbHOe pelleHne Ans KOHKPEeTHOM 3agaun. [1pu oueHke pe3ynsTaToB U3MEPEHWA UMEETCH MHOTO OOMNOMHUTENb-
HbIX 3agaq (HanpuMmep, NPOBepKa [AOCTOBEPHOCTU OaHHbIX, O6HApyXeHne BbIOpOCOB, OLEHKA pacyeToOB HeornpeaeneH-
HOCTW Ha JOCTOBEPHOCTb, YCTOMYMBOCTb arnropuTMOB NPOrpamMMHOrO obecneyeHust), KOTopble HAXOAATCH 3a paMKamu
HaCTOsILLLEero cTaHaapTa, HO MOTYT ObITh Tak XXe BaXHbl, Kak BbIOOP NMPaBUITbHOrO CTaTtMCTUYECKOro Nnoaxoaa.

B HacTosilem npunoxeHwu NpyBedeHbl OTAENbHbIE YACcTU NPOrpamMM orpederieHUss Mempono2Uu4YeCKUX Xapak-
mepucmux CO ans vnnocTpaumm CTatTMCTMUECKMX peKOMeHAAUWW, NPEeACTaBMNeHHbIX B HACTOSILLEM CTaHZapTe. YMecT-
HOCTb 3TUX NPVMMEPOB CrefdyeT paccMaTpyBaTh B CBSI3W C 3asIBNEHWUsIMM, NPUMBEAEHHBIMU B Hayarne pasgena B.1. Bax-
HbIM KpuTeprem Mnpu BbIGope NPUMEPOB OLEHKM HeorpeAerneHHOCTU OOMKHO ObiTb BLINONHEHUE YCIOBUA pacrnpeaene-
HUSI pesyneTaToB M3mMepeHur, bnnskoro k pacnpeaenexuio Maycca.

B.2 Mogenb namepeHumu

PacwupeHHas HeonpegeneHHocTb attectoBaHHoro 3Hadenmsa CO IRMM/IFCC-452 (y-rmotammuntpaHcdepasa)
[33] oueHeHa nyTem o6beaAMHEHUSI BKNAAOB HeonpeaerneHHocTen, o6yCcrnoBneHHbIX cnocoboM onpeaeneHsa aTTecTo-
BaHHOro 3HaveHmss CO, HeoaAHOPOOQHOCTLIO U HECTAOUINBHOCTLIO

2 2 2 2
Ucrm = kJucha, +Upp + Upe + U - (B.1)

Wcnonb3oBaH koathduumeHT oxeaTta k = 2. YcrioBusi TpaHCNOpTUPOBaHUSA BbiIGpaHbl TakuM 06pasom, |Tobbl He
yunTbIBaTh OOMONHUTENBHYIO HEOMNPeAeneHHOCTb OT HECTabWIIbHOCTH, 0BYCNOBNEHHYIO U3MEHEHUSAMU NPU TPaHCNOPTK-
poBaHun. CrniepoBaTernbHo, Ugs = 0. Bee apymme HeonpegeneHHOCTU BbipakeHbl B OTHOCUTENbHON dopme’).

YCTaHOBMNEHO, YTO OTHOCUTENbHas CTanAapTHas HeonpeaeneHHOCTb, 0bycnoeneHHaa cnocobom onpeaeneHus
arTectoBaHHOro a3HaqeHns CO ugpg,, paBHa 0,61 %, upp M Uy paBHbl 0,29 % u 0,78 % cooTBeTCTBEHHO. Takum obpasom,
YCTaHOBMEHO, YTO paclumMpenHas HeonpegeneHHocTe Usgy paBha?)

Ucry = 24067 + 0,292 + 0,782 = 2,06 % = 2,36 ME/am>. (B2)

OTa HeonpepeneHHOCTb OCHOBaHa Ha cpoke rogHocTn 6 net. Cpok roaHoCTM MoXeT ObiTb yBenuyeH, ecriv byget
nony4eHo AdanbHellee AokasaTenbCTBO CTabUIbHOCTM MaTepuana B COOTBeTCTBUM ¢ [34].

B.3 UccnepgoBaHue ogHOPOOHOCTH

B xoge paboT, CBsI3aHHLIX C onpeaeneHneM MeTpOrorMYecKMX XapakTepucTUK cTaHgapTHOro obpasua maccoeon
AOMM XpoMa B MoYee, NPOBEAEHO MCCreoBaHNe OAHOPOAHOCTU Mexay ak3emnnsapamu. B tabnvue B.1 npueegeHsb
pesynbraThl UCCrnegoBaHWs OQHOPOAHOCTM.

Tabnwuuya B.1— Pesynsratel nccregoBaHus 0gHOPOAHOCTU MEXay IK3eMnnsipamm
Maccogas gonsi, MnH™"

Homep skaemnnspa Peaynerat Ne 1 Peaynstat Ne 2 Pesynetat Ne 3
1 121,30 128,74 119,91
2 120,87 121,32 119,24
3 122,44 122,96 123,45
4 117,60 119,66 118,96

1) OTHOCKTENBHbIE HEoMpeaeneHHOCTU AonyckaeTcs oBbeAUHATL TONBKO B TOM Cryyae, ecriu BCE HeonpeaeneH-
HOCTW BbIP&XEHBI MO OTHOWEHWIO K OIHOMY 3HaYeHWIo. B crnyyae COMHEHWs nmpearnouTuTernbHee o6beaMHATE CTaHaap-
THbIE HEOMpPeAeneHHOCTY, BblpaxeHHble B aBCONIOTHLIX eAMHWLAX.

2) Egninua ME/gm® (MexayHapoaHas eavHmua Ha am3) — 3T0 eAMHWLA aKTMBHOCTW (hepMEHTOB.
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OkoHyaHue mabnuust B.1

MaccoBasi gonsi, MiH™"

Homep ask3emnnspa Peaynerat Ne 1 Peaynerat Ne 2 Peaynerat Ne 3
5 110,65 112,34 110,29
6 117,30 120,70 121,49
7 115,27 121,45 117,48
8 118,96 123,78 123,29
9 118,67 116,67 114,58
10 126,24 123,51 126,20
11 128,65 122,02 121,93

12 126,84 124,72 123,14
13 122,61 128,48 126,20
14 118,95 123,82 118,11
15 118,74 118,23 117,38
16 119,74 121,78 121,01
17 121,21 123,28 116,38
18 129,30 124,10 122,02
19 136,81 129,80 128,47
20 127,81 117,66 122,90

HaHHble MoryT ObITh Takke NpeacTaBeHbl Kak rpynna cpegHux 3HaYeHUn, CTaH4apPTHBIX OTKITOHEHWI U YNEeHOB B
Kaxpgow rpynne. Mo pesyneratam, npueBegeHHbIM B Tabnuue B.1, paccunTaHbl Ansi Kaxgoro ak3emnnsipa cpegHue 3Hade-
HWS, AUCMEPCUN W YUCIIO Pe3yNbTaToOB U3MepeHun (Tabnuua B.2).

Tab6nwuuya B.2 — CpegHve 3Ha4eHNs MAcCOBOW JONN XpoMa, AMCINEPCUst U YNCIIO pe3yrbTaToB M3MEPEHUI

Homep CpenHee 3Ha4YeHUe MaccoBOW oONW, Oucnepecus Yucno peayanvaTOB
aksemnnspa MITH™ U3MEPEHUIA
1 123,32 22,54 3
2 120,48 1,20 3
3 122,95 0,26 3
4 118,74 1,10 3
5 111,09 1,20 3
6 119,83 4,95 3
7 118,07 9,81 3
8 122,01 7,04 3
9 116,64 4,18 3
10 125,32 2,45 3
11 124,20 14,85 3
12 124,90 3,45 3
13 125,76 8,76 3
14 120,29 9,50 3
15 118,12 0,47 3
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OkonyaHue mabnuubi B.2

Homep CpepnHee 3Ha4YeHUe MACcCOBOW LONMN, Jucnepeus Yucno peaynbtaToa
aksemnnspa MAH™ n3MepeHuii
16 120,84 1,06 3
17 120,29 12,54 3
18 125,14 14,06 3
19 131,69 20,08 3
20 122,79 25,76 3

PaccunTtaHHble napamMeTpbl ANA aHanuaa aucnepcum npueeaeHsl B Tabnuue B.3.

Ta6nuuya B.3— Tabnuua aucnepcroHHOTO aHanu3a Ans uccnefoBaHusi OQHOPOAHOCTM MexXay 3K3eMnnspamm

ACTOYHMK OTKNOHEHMWIA SS CreneHb cBoGofbI MS
BHyTpK 3k3emnnapos 1037,1 19 54,59
Mexay sksemnnspamm 330,5 40 8,26
MonHoe pacxoxgeHve 1 367,6 59 —

Aucnepcuio Mexay 3K3eMnnsapamy OUeHUBAIOT no dopmyne

MS — MS, i _
2 among within (54,59 — 8,26)
SA= o = 3 =1544. (B.3)

CTaHgapTHOe OTKIMOHEHWE Pe3ynbTaToB M3MEpPEeHUN Mexay dK3emnnspamu npeacraenser cobon kopeHb KBaa-
paTHbIV 3TON AUCnepcUmn

Spp = 415,44 = 3,93 M. (B.4)

CraHgapTHOe OTKITOHEHME MOBTOPSEMOCTM MOXET GbiTb paccynMTaHo ¢ y4eToM MS,imin

8, = yMSyinin = ¥8:26 = 2,87 mnn~. (B.5)

B.4 OgHopoAaHOCTbL MexXxAay 3K3eMIIIApaMu ¢ y4eToOM OrpaHM4eHHOW NOBTOPAEMOCTU METOAUKU U3MEePEeHUN

Moaxoa, onucaHHbil B 7.9, MoXeT 6biTb NPOUIIIIOCTPUMPOBaH cneaylowmm o6pasom. TkaHb CBUHON Nodku Gbina
pasbaBneHa xrnopuaom HaTpusi U romoreHnaupoBaHa [33]. Mocne ABOWHOrO ocaxaeHus NPoAyKT 6biN NOABEPrHYT OHUC-
Tke xpomartorpacuueckum metonoM Ha konoHke DEAE Trisacryl, 3atem Ha rapokcunanatutoBon KonoHke. B kavectee
mMaTpuLpl 6bin BbiGpaH Genok Gblubelt CHIBOPOTKM C MAacCOBOI KOHLeHTpaumel 60 rigm3, Tak kak ero go6asneHue He
M3MeHsIeT KaTanuTuieckue CBOMNCTBA YacTUYHO ouMlleHHoro depmeHTa. MNpoueaypy 3anonHenna matepuana CO B am-
nynbl KOHTPONMPOBanu BaselwmBaHueM 101 amnynbl Yepe3 paBHble NPOMEXYTKM BpeMeHU. MI3MeHeHne 3HaqveHus atTe-
CcTyemoli xapakrepuctukn matepuana CO 3a Bpemsi 3arnonHeHusi matepuana B amnynsl He 6bino obHapyxero. B gane-
Helwem maTtepuan CO 6bin nMounuanpoBaH.

B matepuane CO 6birio NpoBe€HO M3MEPEHME MAacCOBOW AONU NPUMECHBbIX (DEPMEHTOB, BOAbLI, OCTATOYHOrO
KUCIOpOAa, OCHOBHOIO KOMIMOHeHTa. Mo pesynbratam npoBepku martepuan CO 6bin npusHaH NpurogHsIM ana nposeae-
HUSI ganbHEeNWnX UCCINeA0BaHNI B pamMKax oripefierieHns MeTporormyecknx xapakrepuctuk CO.

OueHka opgHopoaHocTu Matepuana CO 6bina npoBefieHa No peaynsratam W3MEpeHun, NonyYeHHsIM U3 Npeabiay-
LWMX UCCreaoBaHUIA MO OrNpeAerneHnto 3Ha4YeHUsl aTTecTyeMol xapakrepuctukn matepuana CO. beinn npoaHanusnpo-
BaHbl maTtepuwansl 20 amnyn. MamepeHusi NOBTOPSINM TpU pa3a Kaxablih AeHb B TedeHne AByx AHen. o pesynbratam
M3MepeHUi, NoryyeHHbLIM B TeueHne ABYX AHeW, Obin BbIMOMHEH AUCNEPCUOHHBIN aHanu3. beinu paccumtadbl cTaHgap-
THOE OTKNOHEHWE Pe3yrbTaToB U3MEPEHUI aTTeCTYeMOM XapaKTePUCTUKN BHYTPU amnyn S,,, MEXay amnynamu Spp U
onpeaeneHo BrWsSIHUE PACXOXAEHWA Ha CTAHAAPTHOE OTKIIOHEHWe pe3ynbTaToB U3MEPEHUN aTTeCTyeMON XapakTepu-
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CTUKM MeXxay amnynamu up, . Pesynbrathl aHanusa amcrnepcumn, BKNIOYas OLIEHKY AWCMIEPCUN Ha pasHbIX 3Tanax uccne-
[OBaHWKA, NpuBedeHsbl B Tabnuue B.4.

Tab6nwuuya B.4 — Pe3ynsratel uU3MepeHns arTeCTyeMON XapaKTepuUCTUKU B TKAHU CBUHOWN

noYKn
O6o3HavYeHne BEMUYUHbBI, eOUHULA U3MEPEHUS 3HaveHne BenuYnHbI
Cpepnee, ME/gm® 67,78
MSamong, (ME/am®)2 1,76
MS.imin (ME/om3)2 1,63
S, % 1,88
Spps Yo 0,22
ubp, % 0,29

CTaHgapTHOE OTKIOHEHWE pesynbTaToB M3MepeHUl, MonyYeHHbIX M PasnuyHbIX SK3EeMMMAPOB, PaccHMTaHo no
thopmyne

MS, — MS, i 1,76 — 1,63
2 among within ) )
s2 = - = 2 = 0,0217. (B.6)

Ha ocHoBaHWM NONYyH4eHHOIo pesynbTaTa Bbino YCTaHOBMEHO, HTO S, paeHo 0,147 ME/amd. Mockonbky ABe rpynmbl
NPOBOAUMM MO TPU U3MEPEHUA Kaxaas, credoBaTtenbHo N = ng = 6. 3HaveHne s, MoxeT 6biTb paccuntaHo u3 MS,qi,

8 = \JMS nin = 1,63 = 1,28 ME/am®. (B.7)

Mpu ncnonb3oBaHWK BblpaxkeHus (6) u3 7.9 moxeT BbiTb NonyveHa oueHKa CTaHOAPTHOW HeonpeaeneHHoCTH,
XapaKkTepusyoLwe HeoaHOPOAHOCTE MeXay 3K3emnnsipamu

gy = W uitin 4|2 1’63"L: 0,196 ME/aw?. (8.8)
n \IvMswithin 6 V100

B.5 UccnepgoBaHue cTabUNbHOCTU U CPOK FOOHOCTHU
MpoBeaeHo nccnegosanHue ctabunsHocT CO maccoBoOW 4ONU Xpoma B NoyBe. JKCMepuMeHTasbHble AaHHble
npegctaeneHsl B Tabnuue B.5.

Tab6nwua B.5 — Peayneratbl uccregoBaHusi CTabunbHOCTU

Bpems, mec MaccoBas [ons Xpoma, MIH
0 97,76
12 101,23
24 102,14
36 97,72

B cBA3M € Tem, 4To He cywecTByeT U3N4ECKOH U XMMUYECKON MOZENEN, OMUCHIBAIOWMX MEXaHU3M HecTabunbHO-
€TV UCXOOHOTO MaTtepuana (Mo4Bbl) CTaHA4apTHOrO obpasua, B Ka4eCTBE IMNUPUYECKOW MOAENM UCMOMb3YIOT NPsIMOnu-
HelHYI0 3aBMCKMMOCTb. 3HaveHne MaccOBOW JONM XpoMma onpegeneHo rpacudeck (Mpy nepeceYeHny npsMon ¢ OCbio
KOOPAMHAT) U COOTBETCTBYET (B Mpeaenax HeonpeaerieHHOCTM) 3HAaYeHUI0 aTTecTyeMon xapakrepuctukm CO, koaddu-
LMEeHT by ypaBHEHWA NpsIMOW Brn3oK K Hyrto.
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KoatbduuneHT by ypaeHeHVs NPSMOW pPacCHMTLIBAIOT, UCMOMNb3YA cregyolee ypaBHeHue

by=" — =212 - 0,008583, (B.9)

rae

Y =99,7125n X =18. (B.10)

OTpe3ok, OTCEeKaeMbIil HA OCW KOOPAMHAT, PACCHUTLIBAIOT Mo opmyne
by =Y — by X = 99,7125 — (0,006583 - 18) = 99,594. (8.11)
CtaHgapTHOE OTKNOHEHUE TOYEeK OT MPAMOMVHENHON 3aBUCKMMOCTU pacCyMThLIBAOT No dopmyne

n
;1(\/:' —by — by Xi)2

2 i

8¢ = _ 15947 _ 7973 (B.12)

n-2 2

Ha oCHOBaHWW MOMy4YeHHbIX PesyrLTaToB 3HaueHne s = 2,8237 mnu~!, HeonpedenenHocTb koadduumenTta s(bq)
paccuMTLIBAIOT, UCMOMb3YS BbipaxeHwe

_ 28237

s(by) = S = 0,105233. B.13
( 1) - — ‘/% ’ ( )
2(%-X)
i=1
KoacbmumeHnt CretogeHTa anst n — 2 cteneHein ceoboabl u P = 0,95 (95%-Hasi AoBepuTernbHasi BEPOATHOCTb)
paseH 4,30.
Mockonbky

|br| < to,05,n-25(by), (B.14)

KO3PPUUMEHT b4 NPUHUMAIOT HE3HAYMMBIM, YTO CBUAETENLCTBYET O CTAabMNBHOCTM MaTepuana B TeHeHne ncecrnegyemo-
ro nepuoga BpeMeHu.
MapameTpbl AUCNEPCUOHHONO aHanu3a Ans NUHENHOW perpeccun npueBegeHbl B Tabnuue B.6.

Tabnwunua B.6 — Tabnuua aucnepcroHHOTO aHanuaa Anst IMHENHOW perpeccun

Bun Crenenb SS MS F P
perpeccuun ceobonbl
Perpeccus 1 0,031205 0,031205 0,003914 0,956
OcTtato4Has 2 15,947 7,9733
MonHas 3 15,978

3HaueHne P nokasbiBaeT, YTO perpeccus HesHaunma.
B cootBetcTBUM C 8.5 HeonpedeneHHOCTb, 00YCMOBNEHHYIO JONTOBPEMEHHOW HECTABUNBHOCTBIO, PACcCHNTLIBAIOT

no cdopmyne

Uy = sbqyf = 0,105233 - 36 = 3,78 man~"

(B.15)

ans cpoka rogHoctu { = 36 mec. OrpaHnumBalolmii akTop B 3TOM MPUMeEpPE CBA3aH C OTHOCUTENBHO CKYAHLIMU AaHHBIMW
no crabuneHocTn. OXKMaateT, YTO AeACTBUTENbHbIN 3dheKkT OT HecTabunbHOCTM Xpoma B MnouyBe OyaeT 3HauMTenbHO

MeHblLUe.

B.6 OnpepeneHne 3Ha4eHUA aTTeCTyeMOWN XapaKTePUCTHKN ¢ NCNOSIb30BaHNEM AMCNEePCUOHHOrO aHannaa
Cnegyolwmin npumep onuceiBaeT onpeaenenwe metpornormyecknx xapakrepuctmk CO ¢ ncnonb3oeaHnem CraH-
AapTVU30BaHHON MemoOUKU U3MEpeHUs! KOHUEHTpauuu y-rniotammuntpaHcdepass! (IMTT) npu Temnepatype 37 °C. Onpe-
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AeneHne aTTeCTOBAHHOTO 3HA4YEeHUs1 MPOBOAST C YYETOM OLEHKM COMMAaCOBaHHOCTU Mexay pesynbtatamu U3MepeHun,
NONy4YeHHbIMW B pasHbIX nabopatopusix, NPUMEHSIIOLLMX CTaHOAPTU30BAHHYIO MemOOUKy U3MepeHul KaTanuTtu4eckon
KOHUeHTpauun nokasatens npu temnepatype 37 °C. Kaxgasa nabopatopusa nony4una cemb amnyn nuounmanpoBaH-
Horo matepuwana T, npobbl Ans BHYTPEHHEro KOHTPOIsl Ka4uecTBa, CTaHOAPTU3OBAHHYIO MEeMOOUKY Uu3MepeHull, cBene-
HUs O ¢hopMe npepncTaBrieHnsl pesynbTaToB uaMepeHuini u apyro uncdopmaumn. Kaxabiii AeHb B TedeHue OByX AHeMN
NPOBOAUINM BOCCTAHOBMEHUE COAEPXKUMOrO TPEX amrlyrl, U3MepsiNin KatanuTuyeckylo koHueHTpauuio [T T B matepuane
Kaxaon amnynbl. [N KOHTPONsi TOUHOCTU PE3YNbLTAaToB M3MEPEHUI NapannenbHO ¢ U3MepeHneM koHueHTpauum [TT B
mvaTepuane CO npoBoavnu namepeHne koHueHtpauum [T T B KOHTPONbLHOM marepuane.

MpocnexveaeMocTb rpaBUMeTPUN, BOSIIOMOMETPUU U TepMOMETpuM Obina NpoaeMOHCTPUMPOBaHa U 3a10KyMEH-
TupoBaHa. MpocnexuBaemocTb cnekTpodoToMeTpuUeckoro Metoaa 6bina nogTBepaeHa NnocpecTBOM UCMONb30Ba-
Hus CO cocmasa pacTBopa buxpomara Kanwst.

Bbino 3apaHee OroBopeHo, YTO OTHOCUTENBbHOE CTaHAAPTHOE OTKIIOHEHWE Pe3yrnbraToB U3MEPEHWN, NONyYeHHble
npu MexnabopaTtopHOM 3KCNEepUMEHTe, npeBbiwatoliee 2,5 %, He MOXeT ObiTb NMPUHATO NPU OLEHKEe aTTeCTOBAHHOIO
3HayeHusa CO. B cBaam ¢ Tem, 4TO pesynbTaTbl M3MepeHuii ogHol naboparopum 66N cMeLLeHbl OTHOCUTENBHO ONOPHO-
ro 3HaueHus Npobbl ANs BHYTPEHHEro KOHTPOMs KayecTBa, 6bino pelweHo He UCMOoNb30oBaTb Pe3ynbraTbl U3MepeHui
aToi nabopatopun. B Tabnuue B.7 npuBeaeHsl pesynbratel U3MEPEHUN, nonyyeHHble B nabopatopusx, cpegHee 3Have-
HUe pe3ynbTaToB M3MEpPEHWH, CTAHOAPTHOE OTKITOHEHNE U OTHOCUTENbHOE CTaHAAPTHOE OTKNOHEHWE pe3ynsTaToB W3-
MepeHui.

Tabnwuuya B.7 — Peaynbratel MUaMepeHus 3HaueHus1 aTTeCTyeMON XapakTepucTuku, NonyyHeHHble Npy Mexnaboparop-
HOM 3KCMepuMeHTe

Homep PeaynbTaThi 3KCIEPUMEHTE, CpenHee CrangaptHoe | OTHOocUTENbHOE
nabopa- ME/nm3 3Haquvge, OTK&E'/"?V'I*Q'MG, oiligﬂ:ﬁ;:;o;
Topun ME/gm (at ,
1 118,1 118,9 119,0 118,1 118,1 119,2 118,6 0,5 0,4
4 112,6 112,6 110,6 114,0 114,0 114,0 113,0 1,3 1,2
5 111,9 113,7 110,3 12,4 113,0 110,9 112,0 1,3 1,1
7 1111 11,4 1151 109,3 111,0 109,7 11,3 21 1,8
8 113,0 115,0 112,6 112,6 113,7 1131 113,3 0,9 0,8
9 113,3 112,4 113,8 110,2 112,5 114,4 112,8 1,5 1,3
10 114,0 115,3 114,9 113,7 114,3 112,8 114,2 0,9 0,8
11 116,8 116,9 117,4 116,7 117,0 116,6 116,9 0,3 0,2
13 112,6 113,0 113,7 11,7 113,6 111,0 112,6 1,1 1,0
14 114,9 115,5 114,5 115,7 115,5 115,4 115,3 0,5 0,4
15 1171 118,6 117,9 116.4 117,7 118,4 117,7 0,8 0,7
16 113,9 112,5 111,0 1111 110,8 112,4 112,0 1,2 1,1

Pesynbratel, npuBegeHHbie B Tabnuue B.8, nonyyeHsl npu ncnons3oBaHum ogHoaKTOPHOIO AWCNEPCUOHHOO

aHanunaa.

Tabnwuuya B.8 — Pesynbrarsl 0gHo(akTopHOIO AMCINEPCUMOHHOIO aHanu3a, paccqMTaHHble Nno pesynbratam, npuee-
JeHHbIM B Tabnuue B.7

NCTOUHUK pacxoxaeHun SS Crenenb MS
cBobonbl
Mexay rpynnamm 388,64 1 35,33
BHyTpu rpynn 76,45 60 1,27
Bcero 465,09 71
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CpeaHee cpegHVX 3HA4YEHWUI Pe3yribTATOB U3MEPEHUI paccHMThIBAKOT Mo opmyre

n;
J

=Y Y= 55821689 =
ny ==

8216,9
72

x|

= 114,12 ME/gm3. (B.18)

I Mo

MockonbKy HABop AaHHbLIX NONHLIN (Kaxgas W3 rpynn COAEPXUT N = 6 pesynbTaTtoB M3MEpeHuit), cpeaHee no
COBOKYMHOCTU MOXET OblTb Takke pacCHMTaHO Kak cpefHee CpedHuX

_ P
X = 75 2% = 1513695 = 114,2 ME/aw®. (8.17)

HeonpepeneHHOCTb CPeaHero CpeaHmx 3HayYeHnin pesyrbTaToB M3MepeHuii paBHa

568 | % = J049 = 0,70 ME/aw?3 (B.18)
MpW YCIIOBKM, YTO
§% = MSyimin =127, (B.19)

Msamong - MSWithin _ 3533 - 1,27

2
SL =
Ny 6

= 5,68. (B.20)

B.7 OnpegeneHune 3Ha4eHUA aTTeCTyeMOMN XapaKTepucTMKn matepuana CO ¢ ncnonb3oBaHuem B3BELEHHOTO
cpegHero

Jlabopatopusam, yvacteylowmmM B mexnabopaTopHoM uccnegoeaHun matepuana CO, 6bino gaHo 3agaHue oue-
HWUTb 3Ha4eHWe pes3ynbTaToB M3MepPeHWn U UX HeonpeAeneHHOCTb. [pocneXMBaeMocTb pesynsTaToB namepenunii 6oina
NoATBEpPXAEHA C MOMOLWBLO: 1) pacTBoOpa C M3BECTHOW MacCOBOMN AONeN Xpoma; 2) KOHTPonbHOro obpasua, AOCTATOHHO
NOSHO MCCNeAoBaHHOIO AN NPOBEAEHUsI NPOBEpPKU, HaNpUMep NPaBUNBHOCTY NMpeaBapuTensHon nNpobonoaroToBku
ob6pasua. Mpy ncnonb3oBaHUM 3TUX CPEACTB HA NEepBOM 3Tane Heobxoaumo onpeaenwuTb, NPOAEMOHCTPUPOBANU nn
yyacTeyolme nabopartopum AOCTATOMHBIM KOHTPOIb TOYHOCTU Pe3yrnbTaToB u3MepeHun. Pesynbrartbl onpegeneHus ar-
TECTYEMOI XapaKTepucTUKM B uccnegyemom matepuane CO npuBegeHol B Tabnuue B.9. Bo BTopol konoHke tabnuupi
B.9 npuBegeHbl pe3ynbrathl U3MEPEHWIn 3HAYEHUIn aTTECTYeMON XapakTEPUCTUIN X;, B TPETbEN KONOHKE — 3Ha4eHus
CTaHOAApPTHOW HeornpeaeneHHOCTU Pe3ynbTaToB M3MepeHui u;. Mo AaHHBIM OLEHKW pPe3ynbTaTtoB M3MepPeHWI 3Ha4YeHWN
aTTecTyeMON XapaKTEpUCTMKN B KOHTPONBHLIX 06pa3suax Obino noaTBEPXAEHO AONyWEeHWe O JOCTOBEPHOCTN yKa3aHun
HeonpepeneHnHocTn ).

Ta6nuua B.9— O6paboTka pesynsTaToB M3MEpPeHUsi MacCOBOW A0NM Xpoma B noqee (MuH™")

Na6opartopus X;, u, A w
1 135 12 0,00694 0,0375
2 122 8 0,01563 0,0845
3 123 9 0,01235 0,0667
4 117 8 0,01563 0,0845
5 102 8 0,01563 0,0845
6 120 10 0,01000 0,0541
7 121 8 0,01563 0,0845
8 124 12 0,00694 0,0375
9 114 8 0,01563 0,0845
10 133 8 0,01563 0,0845

1) B cny4ae HeOCTOBEPHLIX ykasaHMii HeonpeaeneHHOCTH 334aHne BECY AaHHbIM HA OCHOBE OMMCAHHOMO 3[eCh
noaxoaa, Kak nNpaBuio, He NpoBOAAT.
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OkonyaHue mabnuysi B.9

Na6opartopun X;, u, A w
1" 124 12 0,00694 0,0375
12 13 8 0,01563 0,0845
13 131 11 0,00826 0,0447
14 123 13 0,00592 0,0320
15 121 11 0,00826 0,0447
16 123 10 0,01000 0,0541

3HaveHua w' nony4deHbl No dopmyne
Y.

w=—7. (B.21)

B uensx yooBneTBOpeHUs! yCrnoBumio O TOM, UTO BECOBble KO3(MULMEHTLI JAOT B CYMME eAuHULLY, AnNs NonyHeHust
OKOHYaTerNbHbIX 3HAYeHWI BECOB MpoBeAeH pacqeT Mo gopmyne

r

w

w= .
w! (B.22)

T

i

3HayveHns 3TUX BECOBbIX KOIMULMEHTOB NPUBEAEHbl B nocnegHel konoHke tabnuubl B.9. CpegHee 3HaveHue
pe3ynbTaTtoB U3MepeHuUi paccymTaHo no dopmyne

X=Yw x; =111,9m, (B.23)

CooTtBeTcTBYIOWAN CTAHAAPTHAS HEONPEAENEHHOCTb paccHMTaHa no dopmyrne

U(R) = Ugnar = W2 - U2(x;) =23 mw". (B-24)
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Mpunoxenue OJA
(cnpaBo4Hoe)

CBefleHUs 0 COOTBETCTBUU CChINIOYHbIX HaLMOHalNbHbIX CTaHAapTOB

MeXgyHapoaHbiM CTaHgapTaM U AOKyMeHTaM, UCNOoNb30BaHHbIM B KavecTBe CCbINMOYHbIX

B NpumeHeHHOM MeéXayHapoaHOM cTaHAapTe

Ta6nuuya A1

O6o3Ha4YeHue CCbINOYHOro CreneHb 0603Ha4YeHNe U HAMMEHOBaHME COOTBETCTBYIOLLENO
HaLUMOHANBHOro cTaHgapTta COOTBETCTBUA MEXOyHapOoLHOro cTaHzjapTa Wnu AoKyMeHTa
FOCT P 8.691 — 2010 MOD Pykosogcteo MCO 31:2000 «CtangapTHble obpa3ubl MaTepua-

noe (Bewecte). CopgepxaHne NacropToB U 3TUKETOK»

[OCT P 50779.10 — 2000 IDT NCO 3534.1:1993 «Cratnctnyeckne metogbl. BeposaATHOCTb M oOc-

HOBbl CTATUCTUKMN. TepMVIHbI n onpeaeneHna»

OCT P NCO 5725-1 — 2002 IDT NCO 5725-1:1994 «To4HOCTb (NPaBuibHOCTL M NMPELN3UOHHOCTL)

METOLOB U pesynsratoB namepenni. Yacte 1. OCHOBHblE nono-
XKEeHusi u onpegeneHns»

MOCT P NCO 5725-2 — 2002 IDT NCO 5725-2:1994 «To4HOCTb (NpaBuiibHOCTb U NPEUN3UOHHOCTL)

METOZOB W pesyneratoB uamepenvn. Yacrte 2. OcHoBHOW meToq
onpegeneHnsi NOBTOPSIEMOCTU U BOCMPOU3BOAMMOCTU CTaHZAapT-
HOro MeToAa U3MEpPEeHUn»

OCT P NCO 5725-3 — 2002 IDT NCO 5725-3:1994 «To4HOCTb (NpaBnITbHOCTb U NPEUM3UOHHOCTL)

MeTOAOB U pesynbTatoB uamepeHuin. Yactb 3. MpomexyToyHble
nokasartenu npeun3noHHOCTM CTaHAAPTHOIO METoAa U3MEPEHUINY

OCT P NCO 5725-4 — 2002 IDT NCO 5725-4:1994 «To4HOCTb (NPaBUbHOCTE M NPELU3NOHHOCTD)

METOACB U pe3ynsratoB mamepeHwi. Yactb 4. OCHOBHble METO-
Obl onpeaeneHnsl NPaBuUNbLHOCTU CTaHAAPTHOMO METoAa uUamepe-
HUIAY

OCT P NCO 5725-5 — 2002 IDT NCO 5725-5:1998 «To4HOCTb (NPaBUbHOCTE M NPELU3NOHHOCTD)

METOLOB M pesyneratoB namepenni. Yacte 5. AnbrepHatuBHbIe
MeToAbl onpegenenvs NPeuusroHHOCTU CTaHAAapTHOro mMetoaa
M3MepeHnn»

TOB.

B HacTosiwel Tabnmue Mcnonb3oBaHbl Crieaylolme YCroBHble 0603HAYEHNs CTENEHN COOTBETCTBUS CTaHAap-

- IDT — waeHTUYHbIE CTaHOApPThI;
- MOD — mognthuunpoBaHHble CTaHOApThI.
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Mpunoxenue Ab

(cnpaBouHoe)

ConocTaBneHue CTPYKTYpbl HAaCTOSILLEro CTaHAAPTa CO CTPYKTYPOWl MPUMEHEHHOro
MeXayHapogHoro 4OKyMeHTa

Ta6bnwuua Ab.1

CTpyKkTypa HacTosLLero craHpapta

CTpyKTypa MexayHapoOHOro AOKYMEHTA
PykosogctBo MCO 35:2006

1 O6nactb NpUMeHeHust

1 O6nactb NpUMeHeHus

2 HopmaTuBHbIE CCbINTKK

2 HopmaTuBHbIE UCTOYHUKN

3 TepmuHbl M onpegeneHvs

3 TepmuHbl, onpegenenna n ob6o3HaveHNs

4 O603HaYEHUs U COKpPaLEHUN

4 Cumeonsl (v abbpeBnartypsl TEpMUHOB)

5 MnaHvpoBaHWe onpegeneHnst MeTPONOrMYECKUX Xapak-
TEPUCTUK CTaHaapTHoro obpasua

5 MnaHMpoBaHne NpPoekTa No aTTecTaunm

5.1 O6wwme nonoxeHus

5.1 O6wme nonoxeHus

5.2 MogroToBka nporpamm

5.2 lMNMoaroToBKa NpoekTa

5.3 Bonpocbl TpaHCMOPTUPOBAHUA

5.3 Bonpocbl TpaHCMOPTUPOBaHUA

5.4 OT6op ncxopHoro matepuana

5.4 Cbop wncxogHoro martepuana

5.5 ViccnegoBaHne BO3MOXHOCTM BLINOITHEHUS Mporpamm

5.5 AHanu3 paspewnmocTu NpoekTa

5.6 MNpegnonaraembiii Cpok cryxObl U CPOK FOQHOCTU

5.6 Tpebyembinn cpok cnyx6bl U CPOK rOAHOCTH

5.7 MpuroToBneHve matepuanos

5.7 MpuroToBneHne matepuanos

5.7.1 BeogHasi 4actb

5.7.1 BeoaHas 4actb

5.7.2 CvHTeTn4yeckne matepuansl

5.7.2 CuHTeTM4eckne matepuansl

5.7.3 CmewmnBaHne matepuanos

5.7.3 CmewmnBaHne matepnanos

5.7.4 Jo6aBku

5.7.4 Job6aBku

5.7.5 lomoreHunsauuns v geneHuve

5.7.5 MomoreHunsauust 1 genexve

5.8 OnpegeneHve ogHOPOOHOCTU

5.8 MccnegoBaHne ogHOPOAHOCTU

5.9 OnpegeneHne cTabUNbHOCTU

5.9 WNccnepoBanne ctabunbHOCTU

5.10 Bbibop MeToanK MamepeHuit

5.10 BbiGop MeTooB MaMepeHuit

5.11 AtTectauus

5.11 Attectauus

5.12 Kpatkoe nanoxeHue pabot

5.12 Utor npoekta

6 OueHvBaHVe HeonpeaerneHHOCTU Pe3ynbTaToR U3MepeHui

6 OueHka HeonpegeneHHOCTU M3MepeHus

6.1 OcHoBa gns onpegeneHns HeonpeaeneHHoCTn aTTec-
TOBaHHOMO 3Ha4eHWsl (aTTecTOBaHHOIO) cTaHgapTHoro obpasua

6.1 OcHoBa ons oueHKN HeonpeaeneHHOCTY Be-

nuunHel ceolicTBa (A)CO
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lpodomkerHue mabnuusi 46.1

CTpyKTypa HacTosLero craHfapra

CTpykTypa MeXayHapOLHOro OOKyMeHTa
PykoBoncteo NCO 35:2006

6.2 Mopgenb namepeHumn

6.2 OcHoBHasi Mofenb Xapakrepusauuu

6.3 NcTouHmkn HeonpeaeneHHoCTH

6.3 WcTouHukn HeonpeaeneHHoCTH

6.4 dyHkuuKM pacnpegeneHus

6.4 Bonpockl ¢ dhyHKUMAMK pacnpeneneHus

6.5 Ncnonb3oBaHne OTHOLUEHWNH

6.5 Vcnonb3oBaHne OTHOLUEHWUN

6.6 Bibop koadhdbuumneHTa oxeara

6.6 Bribop koadbbuumeHTa oxeata

6.7 lMoBTopHas atTectauus

6.7 MoeTOpHas atTectauus

7 Onpegenenne ogHOPOAHOCTH

7 WiccnepoBaHvne ogHOPOAHOCTH

7.1 BeogHasa 4actb

7.1 BeoagHasa 4actb

7.2 MaTepwansl

7.2 Matepvansl

7.3 MMoHATHe ogHOPOAHOCTU

7.3 MoHaATHEe 0aHOPOOHOCTU

7.4 HavkaTtopbl 0QHOPOOHOCTHU

7.4 lMpaktrka

7.5 NamepeHus

7.5 NamepeHus

aHanma TpeHga

7.6 Cratuctnyeckn o60cHOBaHHble cxembl 0T6opa nNpob u

7.8 Ctatuctmueckn 060CHOBaHHbIN AUCKPETHBIN
aHanu3 Cxem W HanpaslneHus

7.7 OnpegeneHve ogHOPOOHOCTM

7.7 OueHka uccnegoBaHnst OgHOPOAHOCTU

7.8 OnpegeneHne ogHOPOAHOCTM MexXAy 3aK3emnnapamu

7.8 UccnegoBaHne ogHOPOAHOCTU MeXAy K-
3emnnsipamu

7.9 HepgocTtatouHas NoBTOpSIeMOCTb METOAUK U3MEPEHUN

7.9 HepocTtatouHasi NOBTOPSAEMOCTb MeToAa
n3MepeHus

7.10 BHyTpuakaemnnapHas HeOQHOPOAHOCTb

7.10 BHyTprak3emMnnsapHana HeOQHOPOQHOCTb

8 WccnepoBanmne ctabunbHoOCTU

8 UccnepoBanue crabuneHocTu

8.1 Tunbl cTabunbHoCcTH

8.1 Tunbl (He)cTabunbHOCTH

8.2 MnaHupoBaHne 3KcnepuMeHTa

8.2 MpoeKTbl 3KCNEPUMEHTOB

8.3 OueHka pe3ynbratoB U3MepeHun

8.3 OueHka pesynbraToB

8.3.1 AHanu3 TpeHga

8.3.1 AHanu3 TpeHga

8.3.2 OueHka HeonpegeneHHOCTU B OTCYTCTBUE TpeHaa

8.3.2 OueHka HeonpeaeneHHOCTU B OTCYTCTBUE
TpeHaa

8.4 MoHUTOpPUHI cTabUNbLHOCTH

8.4 MoHutopuHr cTabuneHocTu

8.4.1 OkcnepumeHT

8.4.1 3kcnepumeHT

8.4.2 OueHka HeonpeaeneHHoOCTH
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CrpykTypa HacTosiwero craHpapra

CTpyKTypa MeXayHapoLHOro [LOKYMEHTa
Pykosoacteo NCO 35:2006

8.5 OnpeaeneHne cpoka rogHocTM craHaapTHoro obpasua

8.5 OnpegeneHne cpoka rogHocTU Mo Aonro-
CPOYHON YCTONHYUBOCTH

9 OnpegeneHne 3Ha4YeHUI CBOWCTB

9 OnpeneneHne 3Ha4YeHU CBOWMCTB

9.1 BeogHas 1acTb

9.1 BeeageHue

9.2 YctaHoBNeHne u AeMOHCTpaumns NMpocnexXuBaeMocTu

9.2 YcrtaHoBreHne U AeMOHCTpaUuMs NPOCNEXK-
BaeMOCTHU

9.3 Cnocobbl onpegeneHns 3Ha4YeHUn aTTeCcTyeMOn Xapak-
TEPUCTUKM

9.3 lMpakTtuueckne MeToab!

9.4 BbinonHeHne naMepeHun

9.4 lNpoekT namepeHusi

9.4.1 ViamepeHuna ogHUm unmn HECKONbKMMWU MEeTOOaMu B
ogHon nabopaTtopumn

9.4.1 Namepenne ogHum nnu 6onee metopa-
MU B ogHou naGopatopuun

9.4.2 UamepeHnst B Heckonbknx nabopatopusix

9.4.2 Ctpartervm, BKIIOYalOLLMUE MHOFOYUCIIEH-
Hble nabopaTtopun

9.4.2.1 KoHuenuus

9.4.2.1 KoHuenuus

9.4.2.2 PykoBoACTBO U rpacdvk BbinonHeHus pador

9.4.2.2 YnpaeneHue u crieundukaumsi

*

9.4.2.3 TexHuueckve TpeboBaHusi

9.4.2.3 Tpebyemoe uncno pesynsratos namepenui (9.4.2.3.1)

9.4.2.3.1 Tpebyemoe umcno pesynbraTtoB

9.4.2.4 Yncno eguHul, (3K3eMNsipoB) U NOBTOPHbLIX U3Me-
peHuin (9.4.2.3.2)

9.4.2.3.2 Yncno eguHnL, M NOBTOPHBLIX U3Mepe-
HUIA

9.4.2.5 Metoabl usmepenuii (9.4.2.3.3)

9.4.2.3.3 MeToabl namepeHuit

9.4.2.6 MNpepacraenerHne pesyristatoB uamepenn (9.4.2.3.4)

9.4.2.3.4 lMpepcraBneHne pe3ynbTaToB

9.5 OcobeHHOCTH onpeaeneHns 3Ha4YeHUn aTTecTyeMON Xa-
pakTepUCTUKM

9.5 PaccmoTtpeHue 0cobeHHOCTEN, CBA3AHHBLIX
CO CBOWCTBaMMU

9.5.1 CraHgapTtHble 06pa3subl prU3M4eCKNX CBOMCTB

9.5.1 CO dchmanyeckmnx CBOUCTB

9.5.2 CraHgapTHble 06pa3subl XMMUYECKOTO COCTaBa

9.5.2 CO xummnueckoro coctasa

9.5.2.1 CtaHgapTHble 00pa3upbl YACTLIX BELLECTB

9.5.2.1 CCO uuctbix BewecTs

9.5.2.2 la3oBble CMECU U CUHTETUYECKNE CTaHAapTHbIe 06-
pasubl

9.5.2.2 Cuntetnueckne CO n rasosbie cMecu

9.5.2.3 XonocTtble Npobbl-go6aBkn U mMaTpuubl XONMOCTbIX
npo6

9.5.2.3 XonocTtble npobbl U YMCTble MaTPULIb

9.5.3 OnpegenexHvne 3Ha4yeHUN BENWYWH YCMOBHBIX LIKaMN U
WwKan nopsigka

9.5.3 Xapaktepuzaumsi cTaHgapTHbIX CBOWCTB

10 OueHka pe3ynsTatoB U3MEPEHU U HeonpeaeneHHOCTH

10 AaHHble U oueHMBaHUE HeonpeaeneHHOCTH

10.1 Moagenm

10.1 Mogenu
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lpodomxeHue mabnuypr 6.1

CTpyKTypa HacTosilero craHgapra

CTpyKTypa MeXayHapoAHOro AOKYMEHTA
PykoBopctBo MCO 35:2006

10.3 PacnpegeneHnus

10.3 Pacnpegenenus

10.4 OT6pakoBka pe3ynsTaToB W3mMepeHui

10.4 OT6pakoBka gaHHbIX

10.5 OueHuBaHve pesynbTaTtoB U3MEPEHWH

10.5 OueHka AaHHbIX

10.5.1 OauH meToq B 0gHOW nabopartopuu

10.5.1 MeTop a): eAMHCTBEHHLIN METOA B eAVH-
CTBEHHOW nabopaTopum

10.5.2 Tpynna metogoB w/vnu naboparopui

10.5.2 MeTtog c): ceTb MeTogoB wwvnu nabopa-
TopUn

10.5.3 PasHble meTogbl B ogHol nabopaTtopun

10.5.3 MeTog b): MHorouncneHHsle meToabl B
eavHCcTBeHHoW nabopatopumn

10.5.4 PeaynbraT namepeHvin Bernu4mHbel, ONpeaenaemon
MeToA0M

10.5.4 MeTop d): meToa, onpeaensAoLLmMA napa-
mMeTp

10.5.5 AHanua peaynsraTtoB U3MepeHUn Ha COBMECTUMOCTb
M Hanu4ue BbIOPOCOB

10.5.5 ObpaboTka KpaWHUX BENUYUH

10.6 OueHnBaHve HeonpeaeneHHOCTU, 06yCnoBrNeHHOM
cnocobomM onpeaeneHnsi aTTeCTOBaHHOIO 3HaYeHus!

10.6 OueHka HeonpeaeneHHOCTH

10.6.1 OauH meToq B 0gHOW nabopaTtopuu

10.6.1 MeTopa a): eAMHCTBEHHLIN MEeTO/, B eVH-
CTBEHHOW nabopaTopum

10.6.2 Tpynna metogoB w/vnn nabopartopui

10.6.2 MeTtog c): ceTb MeTogoB nmnu nabopa-
TOpUI

10.6.3 PasHble meToabl B 0gHON naGopatopum

10.6.3 Metog b): MHOrouicneHHsle meToabl B
eavHCTBEeHHOW nabopatopuun

10.6.4 Pesynbratbl U3BMEPEHWIA BENUYUH, ONpeaensiembix
MeToA0M

10.6.4 Metop d): meToa, onpeaensaowWwmMn napa-
meTp

10.7 OueHnBaHMe CyMMapHOW CTaHZapTHOW Heonpeae-
neHHocTH, obycnoeneHHon cnocobom onpegenenns aTrec-
TOBaHHOIO 3HaYeHus

10.7 CocraBnsiiowme HeonpeaeneHHOCTU

10.7.1 BeogHas 4yacTb

10.7.1 OcHoBbl

10.7.2 Annpokcumaums 2

10.7.2 Annpokcumaums 2

10.8 CneumwanbHble BOMNpOCH!

10.8 Cneunduyeckne BONPOCHI

10.8.1 OueHuBaHWe pe3ynbTaTtoB U3MEPEeHUn C UCNOMb-
30BaHWEM OUCMEPCUOHHOIO aHanmaa

10.8.1 OueHka AaHHbIX C UCNONBb30OBAHUEM AUC-
NepcUoOHHOIo aHanusa

10.8.2 lMogTBEpXaeHWEe OQHOPOAHOCTU B paMKax Mexna-
6opaTopHOro wuccrnegoBaHus

10.8.2 MNMoparBepxaeHne oQHOPOAHOCTU Kak
yacTb obllero aHanmaa

10.8.3 CymmapHasi ctaHgapTHasi HeonpeaerneHHOCTb at-
TECTOBAHHOIO 3HaAYeHus

10.8.3 KombuHupoBaHHaa ctaHgapTHasi He-
onpeaeneHHoOCTb BEMWUMHBI CBOWCTBA

11 CnuyeHue cmaHOapmHbix obpa3yoe™*
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Okonyanue mabnuuwt 6.1

CTpyKTypa HacTosilero cTaHaapTa CTpyKTypa MexayHapoAHOro AOKYMEHTa
Pykosogcteo MCO 35:2006
12 AtTectaumn 11 AtTectauus
Mpunoxenne A (cnpaBouyHoe) CTatnctuyeckue noaxoasi Mpunoxenne A (MHcdopmaumnoHHoe) CraTtuc-

TH4eckue metoabl

Mpunoxenue B (cnpasounoe) Mpumepsi Mpunoxenne A (MHopmaumorHHoe) Mpumepsl

Mpunoxenne A (cnpaBouHoe) CBeaeHUst 0 COOTBETCTBUM —
CCbINOYHBIX HAUMOHANbHBIX U MEXAYHApOAHbIX CTaHAApTOB
MEXAyHapoAHbIM CTaHAapTaM U [JOKyMEHTaM, UCTMONb30BaH-
HbIM B KQY€CTBE CChINIOYHbIX B NMPUMEHEHHOM MeXAyHapoa-
HOM CTaHgapTe

Mpunoxenne Ob (cnpaBouyHoe) ConocTaBrneHne CTPyKTy- —
pbl HACTOSILLETO CTaHAApTa CO CTPYKTYPOI NPUMEHEHHOTO MEX-
AyHapogHOoro AoKymeHTa

Bubnuorpacwus Bubnuorpacus

* OanHbIl pasgen WCKIOYEH, €ro nogpasgenst npeacTaeneHsl B BuAe pasgenoB C Hymepauven U3
YeTblpex undp. Hymepauus nogpasgenos, npeAacTaBneHHas NATbio undpamn, MCKNoYeHa BcrieacTene TpeboBaHumin
MOCT P 1.5 — 2004.

** NaHHeIn pasgen BBedeH C y4eTOM MONOXEHWW pekoMeHaauun, aencteyrowmx B Poccuiickon denepaumm,
BCreacTBue HeobxoaMMOoCTH BKITIOYEHWS CBeAeHUl 0 paboTax no CNnYeHWIo CTaHaapTHeIX 06pas3uoB, KOTOpbIe MOTyT
ObiTb NMPOBEAEHbI B paMKax aTTecTauum cTaHaapTHeIX 06pasuos.

MpwnmedyaHune — [locne 3aronoBkoB pasfenos (Noapa3fenoB) HACTOAWENO CTaHgapTa NpuBeAeHbl B
ckobkax HOMepa aHanoMMYHbIX UM Pasgenos (noApasfenoB) MexayHapogHoro ctaHaapTa.
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