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FOCT P 8.694— 2010

Mpepncnosue

Llenn n npuHuunel ctaHgapTusaunm B Poccuiickoli ®egepauunm ycTaHoBNeHbl PefepasibHbIM 3aKOHOM OT
27 pekabps 2002 r. N9 184-d3 «O TeEXHNYECKOM peryinpoBaHumn», a npasuia NpuMeHeHNs HauMOHa lbHbIX CTaH-
naptoB Poccuiickoit ®epepaumnm — FOCT P 1.0—2004 «CtaHaapTusaunsa B Poccuiickoii @egepaymmn. OCHOBHble
NOJTOXKEeHNA»

CBefeHusa o cTaHgapTe

1NOArOTOBJ/IEH ®efepanbHbIM rocyAapCTBEHHbLIM YHUTAPHbLIM NPeanpuaTUeM «YpanbCKuii HayuyHo-unc-
cnefoBaTenbCKUii UHCTUTYT MeTponorumn» (Pryrn «YHNNM») degepanbHOro areHTCTBa N0 TEXHUYECKOMY pery-
nuposBaHuto n metponorum n NMogkomutetom MK 53.1 «CtaHgapTHbIe 06pa3ybl» TEXHNYECKOro KOMUTeTa Mo CTaH-
AapTtmnsaumm TK 53 Ha 0OCHOBe CO6CTBEHHOIO ayTEHTUYHOIO NepeBoa Ha PYCCKUIA A3bIK MeXAyHapoAHOro AoKy-
MeHTa. YKa3aHHOro B NyHkTe 4

2 BHECEH YnpaBneHviem meTposiorun defepasbHOro areHTCcTBa no TeXHUYeCKOMY PeryinpoBaHuio u MeT-
ponorun

3YTBEPX/EH VI BBEAEH BAEWCTBUE MNpukasom ®efepasbHOro areHTCTBa N0 TeXHUYECKOMY perynu-
poBaHuio 1 MeTposiorum oT 23 gekabps 2010 r. No 989-cT

4 HacToswmii cTaHgapT MOANM(ULMPOBAH NO OTHOLLEHUIO K MeXAyHapoAHOMY AOKYMeHTY MexayHapoaHOW
opraHm3aumm no ctaHgapTmnsauymm — PykoBogcTBo MCO 35:2006 «PedepeHTHble MaTepunanbl — O6wme ncratm-
cTuyeckme npuHumnbl ncnbiTaHna» (ISO Guide 35:2006 «Reference materials — General and statistical principles
for certification») nyTem BHeceHNss TEXHNYECKNX OTK/TIOHEHUA, 06 bACHEHNE KOTOPbIX NPUBEAEHO BO BBEAEHUN K
HacTosllemy cTaHgapTy

5 B HacTosLWweM cTaHAapTe peasm3oBaHo NosioxeHue 9 ctatbh 2 PefepasibHOro 3akoHa ot 26 noHa 2008 T.
Ne 102-#3 «O6 o6ecneyeHn efUHCTBA U3MEPEHNT»

6 BBEJEH BMEPBbIE

NHopmaums 06 M3MeHeHNAX K Hac T oSl ero craHgap Ty Ny6Mkye T Ca B eXerogHo n3gasaemMomM nHdop-
MauMOHHOM yKa3aTene «HauMoHanbHble CTaHAap Thi», & TEKCT U3MEHEHU 1 NONPaBOK — B €XeMeCAYHO
n3gasaemMblX NHPOPMALIMOHHbIX yKa3aTenax «HauynoHanbHble cCTaHgapThi». B cnyyae nepecmoTpa (3aMeHbl)
WM OTMeHbl HACTOSALLLEro cTaHjapTa cooTBeTCTBYyloLee yBegoMIeHNe byaeT ony6/IMKOBaHO B eXXemecsay-
HO n3gaBaeMoOM MHDOPMaLNOHHOM yKa3aTene «HaunoHanbHble cTaHgapThi». CooTBeTCcTBYlOWasa nHop-
MaLuus. yBeOMNEHNA N TeKCT bl pa3mellato TCA Takxke B UHPOPMaLMOHHOM cucTeme 06LLLero No/b30BaHNA —
Ha odhuymanbioM caliTe PefepasbHOro areH TCTBa N0 TeXHNYEeCKOMY PerynpoBaHunio n MeTposiornme ceTun
NHTepHeT

©CTaHgapTuHpopm. 2012

HacToswmii ctTaHAapT HEe MOXET 6bITb MOSIHOCTbLIO MW YACTUYHO BOCNPOU3BEAEH, TUPaXMPOBAH 1 pacnpo-
CTpaHeH B KavyecTBe ohuLMa/IbHOIo N3faHunsa 6e3 paspeleHns ®PegepasibHOro areHTCTBa Mo TEXHUYECKOMY pery-
NIMPOBAHUIO N METPOIOTUN
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BBefeHue K HacTosWEMY CTaHaapTy

CtaHpapTHble 06pa3ubl (CO), npegHa3HavyeHHble 418 BOCNPOM3BeJeHNs, XpaHeHUS 1 nepejayn BeSINMULH,
XapakTepusyloLmx cocTaB 1 CBOiCTBa BelecTB (MatepnanoB) [Npy NnoBepke, kKaMGPOBKe, rpagynpoBKe CPecTB
n3MepeHuniA, atTecTaumy 1 KOHTpOsie NokasaTesieil TOHHOCTU MeTOANK U3MEePeHNIi N UCNbITaHWA, OLeHUBaHUN MeT-
POIOTMYECKNX XapaKTepUCTUK CpeCTB n3MmepeHuii n ap.], AO/MKHbI UMeTb YCTaHOB/IEHHbIE METPOIornYeckme xa-
pakTepuUCTUKK, BKAIOYaloLne B cebs aTTeCTOBaAHHOE 3Ha4YeHue, rpaHnLy NOrpewHoCcTU U/Mnm paclunpeHHyo Heo-
npeAeneHHoCcTb aTTeCTOBaHHOro 3HayeHus CO.

Llenb HacToswWero cTaHgapTa 3ak/to4aeTcs B yCTaHOB/IEHUM O6LWMX N CTATUCTUYECKUX MPUHLUMOB onpeje-
NeHna MeTpoNorM4yecKnux XxapakTepucTnk ctaHgapTHbIX 06pasLoB, rapMOHM3NPOBAaHHbIX C COOTBETCTBYHOLWNMN
npuHUnnamMn, yctaHoB/eHHbIMUK pykoBoacTBoM VCO 35:2006 «PedepeHTHble matepuasnbl — O6LMe U cTaTUCTU-
yeckue npuHUMNbI McnbiTaHna» (ISO Guide 35:2006 «Reference materials — General and statistical principles for
certification») (panee — PykoBoacTBo ICO 35:2006) KomuTeTa no cTaHgapTHbIM o6pasuam MexayHapoaHou
opraHusaummn no ctaHgaptusaumm (MCO PEMKO). C yyeToM TEPMUHOMOTMN, NpeaCcTaBeHHOW B NepeBoje Ha
pycCcKkuii A3blKk MexayHapoaHoro csioBaps no metposiorum — VIM-3, PykoBogctBo CO 35.2006 pacnpocTpaHs-
eTcsa Ha cTaHAapTHble o6pasubl (reference materials) natTectoBaHHble cTaHAapTHbIe 06pa3ubl (certified reference
materials). B Poccuiickoil ®egepaunn gna obecnevyeHns eqUHCTBA M3MEPEHNTT B COOTBETCTBUN C DefepanbHbIM
3akoHOM Ne 102-®3 «O6 obecneyeHnmn eguHcTBa namepeHuii» nFOCT 8.315— 97 «locygapcTBeHHas cuctema
obecrneyeHusn eanHCTBa M3MepeHnin. CTaHAapTHbIe o6pasLbl cocTaBa 1 CBOCTB BeLWeCTB U MaTtepranoB. OCHOB-
Hble NOI0XEHUA» UCMO/b3YITCA CTaHAapPTHbIe 06pasLbl pa3/InyHbIX KaTeropuii. C y4eToM CoBpeMeHHbIX Tpe6o-
BaHWU KcTaHA4apTHbIM 06pa3uam, UCNOoJIb3yeMbIM NPY NPOBeAeHUN n3mepeHunii, TpeboBaHnn NPocnexnBaeMocTu
cTaHAapTHbIX 06pa3uoB, TPe6oBaHWli KM3roTOBUTENSIM CTaHAAPTHbLIX 06pasL0oB, N3/T0XEHHbIX B pykoBoacTBe MCO 34
(ISO Guide 34 «General requirements for the competence of reference material producers»). P 50.2.061 — 2008
«ocypapcTBeHHasn cuctema obecneveHns eUHCTBA M3MepeHnii. ObLime KpUTEPUN KOMNETEHTHOCTU NPOU3BOAN-
Tenei cTaHAapTHbIX 06Pa3LLOB», 1 BbIMOSTHEHUI UMW 3TUX Tpe6oBaHWli BHACTOsALWEM cTaHgapTe TepMuHbI «reference
material» (RM). «certified reference material» (CRM), «certification» npegcrtaBneHbl COOTBETCTBEHHO KaK «CTaH-
AapTHbI o6pasely» (CO), «aTTeCTOBaHHbIN CTaHAAPTHbIN 06pasel» (ACO).

PykoBoacTBo MCO 35:2006 pa3dpaboTaHO C y4eTOM MOMIOXEHU PykoBoACTBa NO BbIpaXeHWNIO Heonpeae-
NEHHOCTUW BU3MepeHnn MexayHapoaHOo opraHmM3aumm no ctaHgaptnlaunm [«Guide to Expression of Uncertainty
in Measurement» (GUM)], noaTomy napameTpbl, CBAA3aHHble C pe3y/ibTaTaMmn U3MepeHuin 1 xapakrepusytoune
paccesiHue 3Ha4YeHuin, KOTopble MO 6bl GbITb 06OCHOBAHHO NPUNNCAHbI U3MEPSAEMOii BENNUYUHE, NpeAcTaB/eHbI
B TePMUHaxX «HeonpeaeneHHOCTU».

HacTosawwnii ctaHgapT moanduLMpoBaH Mo oTHoweHKIo K PykoBoactBy MCO 35:2006 nyTem BHeceHus
pefaKkuMOHHbIX NPaBOK TEKCTA C y4eTOM NpasBu/ 1 HOPM PYCCKOrO A3biKa, BK/IOUYEHUSA AOMNO/THUTEIbHbIX NON0Xe-
HWIA N N3MEeHeHNs ero CTPYKTypbl. TEKCT cTaHaapTa ohOpMsIeH B COOTBETCTBUN C Tpe60BaHUAMW HALMOHAIbHOW
cTaHgapTu3aunn, B HaCTHOCTM NpUMepbl, NpeAcTaB/ieHHble B TEKCTe cTaHAapTa, Bblfes1eHbl NONYXUPHbIM LWpud-
TOM «KypPCUB» YMeHbLUEHHOTo pasmepa. JJonoHUTENbHbIE NOSTOXEHUS, YYUTbIBalOLWMEe 0CO6EHHOCTU HaLMoHaslb-
HOW cTaHAapTU3auumn, BTEKCTe cTaHAapTa NpMBeAeHbl B paMKax U3 TOHKUX JINHWI, a MH(hopMaL s ¢ 06 bACHEHNEM
NPUYMH BKIIOYEHUA 3TUX MOMOXEeHWI NpuBeJeHa B NpYMeYaHnsax, B 3TUX Xe pamkax.

Hwuxxe nepeuncneHbl KOHKPETHbIE U3MEHEHUSA 1 AONOJIHEHNS, KOTOPbIe NPUBeAEHbl BHACTOALWEM CTaHAapTe
oTHocuTenbHo PykoBoactBa MCO 35:2006. a Takke HEKOTOPbIe MOSICHEHUS, KacatoLiMecs UICNOb3yeMoi TepMu-
HoJs1orNK:

- HaMMeHOBaHue cTaHJapTa U3MeHEHO OTHOCUTENIbHO HAMMEHOBAaHMSA YKa3aHHOro MeXAyHapo4HOro AOKY-
MeHTa 4715 NpYBeAEHNSA ero BCOOTBETCTBME C Tpe60BaHMAMN HaLMOHaNbHOW cTaHgapTu3auum;

- MONIOXEeHUs cTaHAapTa pacnpocTpPaHATCA Ha 06l e n ctaTUCTUYECKMe NPUHLMNbLI ONpeaesieHns MeTpo-
NOTNYECKNX XapakTepnCcTUK CTaHAapTHbIX 06pas3LoB:

- N3 CTPYKTYPHOro anieMeHTa «BBegeHne» nckayeH nocnefgHuii absal BBuAY Toro, 4To B Poccuiickoli
degepaumnm B chepe rocygapCTBEHHOMO peryimposaHns obecneyeHns eAUHCTBaA U3MepPeHNi NCNO/b3YIOTCA TO/TbKO
cTaHAapTHble 06pasubl YyTBEPXAEHHbIX TUNOB, UMeKLWNe yCTaHOB/IEHHbIE METPOJIOTMYECKNE XapaKTEPUCTUKN,
npeacraensemble B nacrnopte CO;

- pa3gen «O603HayYeHNs 1 COKpaLleHNs» [OMOHEeH cokpaleHnem «CO— cTaHgapTHbI o6paseu». «<ACO —
aTTeCTOBaHHbI CTaHAAPTHbIN 06paseL»;

- B pasgene «<HopmaTuBHbIe CCbINIKU» MPUBeAEHbI HOPMaTUBHbIE OKYMEHTbI, AeCTBYOLIME N UCNO/b3Yye-
Mble B Poccuiickoit ®egepaunmn, B3aMeH HeKOTOPbIX HOPMAaTUBHbIX JOKYMEHTOB, YyKa3aHHbiX B PykoBoAacTBe
MCO 35:2006. NMpunoxeHne 1A HacTosILLero cTaHAapTa BKIOYaeT B ce65 CBeleHNA 0 COOTBETCTBUMN CCbITIOYHbIX

\%
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HaLMOHa/IbHbIX U MEXrocyJapCTBEHHbIX CTaH4apTOB MeXAYyHapoAHbIM CTaH4apTaM, UCNO/b30BaHHbIM B Kaye-
CTBE CCbIJIOYHbIX B MPMMEHEHHOM MeXxAyHapoAHOM cTaHgapTe. PykoBogctBa MCO 32, 33 n 34 (ISO Guide 32
«Calibration in analytical chemistry and use of certified reference materials». ISO Guide 33 «Uses of certified
reference materials», ISO Guide 34) MexayHapoAHOI opraH13aLmm no cTaHAapTU3aLnm UCKIYEHbI U3 pasgena
«HopMaTuBHbIE CCbIIKM» U NepeHeceHbl B CTPYKTYPHbIV 3/ieMeHT «bubnnorpadunsa»;

- B pasgen «TepMuHbl 1 onpeAesieHns» BKIIOYEHO NOJSIOXEHNE O MPUMEHEHUN TEPMUHOB, onpeaeeHHbIX
Aencteylowmmn B Poccuiickoii ®egepaumm HOpMaTUBHbIMU AOKYMEHTAMU; TEPMUHbI «CTaHAapTHbI o6pasew»,
«aTTecToOBaHHbIA cTaHAapTHbIV 06pasel», «kKpaTKOBpeMeHHas CTabu/IbHOCTb», «40/ITOBPEMEHHAas CTabU/TIbHOCTb»,
«CPOK CNyX06bl cTaHAapTHOro o6pasua» npusefeHsbl cornacHo Pykosoactey MCO 35:2006;

- BTeKcTe cTaHgapTa (pasgenbl 5— 10) npuBefeHbl NPMMeYaHuns, 3ak/Il04eHHbIe B paMKy 13 TOHKNX JIMHUNA,
Kacaloumecs BO3MOXHOCTU UCMOJIb30BaHWA Npu onpeaesieHUn MeTposIornyecknx xapakrepuctmk CO anroput-
MOB. NpeACcTaB/NIEHHbIX B HALMOHa/IbHbIX HOPMAaTUBHbIX flokyMeHTax: PMIM 93— 2009 «locypapcTBeHHasa cucrtema
obecneyeHns eagnHCTBa u3MepeHuii. OueHMBaHNe MeTPOSIOTMYEeCKNX XapakTepPUCTUK cTaHAapTHbIX 06pa3LoB»,
P 50.2.031—2003 «locygapcTBeHHas cuctema obecneyeHns equHCTBa nsmepeHuin. CTaHaapTHble o6pasLbl Cco-
cTaBa ¥ CBOICTB BelecTB U MaTtepuasnoB. MeToAnKa OLeHVBaHUS XapaKTepucTukn ctabunbHocTn», PMI 55— 2002
«ocypapcTBeHHasn cuctema obecnevyeHns eguHcTBa usMepeHuii. CtaHgapTHble 06pasLbl cocTaBa YMCTbIX Opra-
HUYeckmnx BelwecTB. MeToabl atTecTaunm». M 3174 — 2009 «FocypgapcTBeHHas cuctema obecnevyeHns eanHCTBa
n3mepeHuii. CtaHgapTHble o6pa3ubl Matepnanos (BelwecTB). YCTaHOB/IEHME NPOC/IeXMBAEMOCTN aTTeCTOBAHHbIX
3HaYEeHUI»;

- HauMeHoBaHue NyHkTa 9.4.2.3 «TexHn4veckne TpeboBaHNA» UCKMOYEHO. Hymepayuns nyHKToB «Tpebyemoe
4YMCOo pe3yNbTaTOB N3MePeHU». «Hncno eguHnL, (3K3EMNAAPOB) U NOBTOPHbLIX N3MepeHui», «MeToabl namepe-
Huli». «MpegcTaBaeHne pe3ynbTaToB N3MepeHNn» N3MeHeHa Ha COCTOALLYIO U3 YeTbipex Lngp B COOTBETCTBUN C
Tpe6oBaHuammn FTOCT P 1.5— 2004 «CtaHpgapTun3aums B Poccuiickoii ®egepaumn. CTaHgapTbl HaunoHanbHble Poc-
cuiickoin Pegepauynn. NMpaBuaa NOCTPOEHUS, U3TOXEHUSA, OCDOPMIIEHNS N 06O3HAYEHUSA»;

- CTPYKTYPHbIli anneMeHT «bubnunorpadusa» gonosnHeH Pykosoacteamun MCO 31 (ISO Guide 31 «Reference
materials — Contents of certificates and labels»), NCO 33. VCO 34 MexayHapoAHOW opraHn3aunum no ctaHaap-
TU3aumm 1 HopMaTUBHbIMU AOKYMEHTamu, gelicTBylowmmm B Poccuiickoli degepauun, pernameHTUpytowmmm
TpeboBaHMA K onpeaeneHnto MeTPOSIOrMYeCcKUX XxapakTepUcTuK crtaHgapTHbiX o6pasuyos (P 50.2.061— 2008,
PMI 93— 2009, P 50.2.031 — 2003, PMI 55— 2002, MW 3174—2009), a TakXke AOKYMEHTOM, pernaMeHTnpyto-
WumM TpeboBaHMA KOoTYeTy No pa3paboTke cTaHgapTHOro obpasua (MU 3112— 2008 «ocygapcTBeHHasa cucrema
obecneyeHns eguHcTBa U3MepeHuii. CtaHgapTHble o6pasubl Matepnanos (BewecTs). CogepxaHue nodopmne-
HVe oTyeTa 0 pa3paboTke»);

- U3 CTPYKTYPHOTro anemMeHTa «bnénmorpadunsa» n ns Tekcta UCKIYeHbI HEKOTOPbIe CChIIKU Ha Ny6IMKauum B
3apy6exHbIX U3JaHNNAX, HOCSALLMe pekoMeHAaTe bHbI xapakTep, HO HeAOCTyMHble ANA NoNb3oBaTeneli ctaHAap-
Ta 1 He NPUHATbIE A4NA NPpUMeHeHns B Poccuiickoin ®epepauunu;

- cNnoBa, opasbl, BKIIOUEHHbIE B TEKCT CTaHAapTa A/ yyeTa 0COGEHHOCTEN pocCcUnCKol HaunoHanbHoOM
CTaHAapTun3auuu, BblgeneHbl WPUHOTOM «KYPCUB».

- BBefeH pasgen 11 «CnnyeHue cTaHAapTHbIX 06pa3uoB». BkoveHne aToro pasgena obycsoBieHo Nono-
XEHUAMUN eCTBYIOWNX B KAYECTBE HaLMOHa/IbHbIX pekoMmeHgaunii MW 3257—2009 n PMI 56— 2002, oTHOCSA-
LMXCA KCANYEHUAM CTaHAAPTHbLIX 06pa3L0B, KOTOPble MOTyT 6bITb NPOBEAEHbI B MpoLecce WA nocne nposege-
HUA paboT Mo onpeAeneHnto MeTPOIOrMYECKUX XapakTepPUCTUK cTaHgapTHbIX 06pa3LoBs;

- CTPYKTypa HacTosALero cTaHgapra HesHa4nTes/IbHO N3MeHeHa Mo oTHowWweHuto K PykosoacTtey MCO 35:2006.
ConocTaB/ieHne CTPYKTYP HacTosALWero ctaHaapTa U ykasaHHOro MexayHapoaHoro OKyMeHTa NpuseeHo B Npu-
noxexnunn 46.

Vi
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BBepneHune

Mpon3BoACcTBO M aTTecTauuna ctaHgapTHbix 06pa3yoB (CO) — 3TO OCHOBHbIE BUAbI AeATe/IbHOCTW MO y/yy-
WEeHNIO 1 NOAAEPXaHNIO BCEMUPHON cucTeMbl nuamepeHuii. B cootBetcTBumn ¢ PykoBogctBamum MCO 32 (ISO
Guide 32 «Calibration in analytical chemistry and use of certified reference materials»), 33 (ISO Guide 33 «Uses
of certified reference materials») aTTecToBaHHble cTaHAapPTHbIe 06pasLibl UCMONbL3YITCA 418 TPAaAYMPOBKN CPeACcTB
M3MepeHuiA, A1 KOHTPONA TOYHOCTUY pe3ybTaToB M3MePeHUiA, ANs aTTecTaum MeToauk (MeTof0B) n3mepe-
HUWIA. a Takxe ANA NPUNUCbIBaHUA 3HaYeHUli Apyrum Matepuanam, KoTopble, B CBOIO ovepefb, MOTYT ObITb MPUHSA-
Tbl B Ka4UeCcTBe aTTeCTOBaHHbIX CTaHAaPTHbIX 06pa3uos (Aanee — ACO). ACO ncnonb3yoTcs 418 yCTaHOBNEHUSA
NpOC/eXNBaeMOCTN K ONOPHbIM 3HAYEHUSIM, ONMUCbIBAEMbIM LLKaNamMu NOPsSAKOBbIX BENNYUH (Hanpumep, WKanol
OKTaHOBOrO YMCNa), U K 3HaYEeHNAM YCJ/TIOBHbIX ONOPHbIX WKas. YUncTtble BewecTBa B Buge CO Ucnosib3yoTca ans
noagepxaHusa MexayHapoHoM TemnepaTypHOW WKanbl.

[ns n3rotoBuTENE aTTECTOBAHHbIX CTaHAAPTHLIX 06pa3L,0B noarotossieHbl PykoBoactea MCO [PykoBoa-
ctBa NCO 31,32,33. aTakxe 34 (ISO Guide 34 «General requirements for the competence ofreference material
producers»)], kKOTopble NOMOratT Npu NPON3BOACTBE N aTTecTaunmn cTtaHgapTHbIX 06pa3LoB, o6ocneunBas, Takum
obpasom, kauecTBO npoussefeHHbIX ACO. B PykoBogcTtee MCO 34 ycTaHOB/IEHbI TPe6OBaHNSA, KOTOPbIM 40J/KHA
YAOBNETBOPATbL CUCTEMa MeHeIXXMeEHTa KayecTBa nsrotosntens ACO. Torga Kak B HacTosilleM cTaHgapTe
AaHbl pa3bsACHEHNA O TOM, Kak peanim3oBaTtb 3TK TpeboBaHuA. Ha focTaTouyHO 06l EeM YPOBHe HACTOALWMWIA CTaH-
AapT npegnaraeT mogenu onpefenieHna ogHOpPoAHOCTU, cTabunbHocTn CO. onpeAesieHNs 3Ha4YeHUn aTTecTye-
Mo xapaktepuctmkn ACO. PykoBoacTBo VCO 31 onucbiBaeT popmaTt 1 cofepxaHne cConpoBoANTENBHOTO AOKY-
MeHTa aTTeCTOBaHHOro cTaH4apTHOro obpasua.

HacTosiwunii cTaHAapT B onpefeneHHol cTeneHn npegctasnsieT co6oii MHTepnpeTauunto PykoBogcTBa no
BblpaXXeHWNIO HeonpeaeneHHOCTN B U3MepeHnn MexayHapoaHoi opraHusaumm no ctaHgaptusaummn «Guide to
Expression of Uncertainty in Measurement» (GUM) B oTHOWweHNN ocobeHHOCTel nponssogctea ACO. B Tex
cny4asx, rae BO3MOXHO, B HACTOALWEM cTaHAapTe AaHbl CCbIKM HA GUM, Tak Kak B nocnegHem npejcraBieHo
noapo6Hoe onvcaHne oL eHKN HeonpeaeeHHOCTH pe3ybTaTa M3MepeHuit. HacTosawmii cTaHgapT CAyXUT Aonon-
HeHveM GUM B yacTu npefocTaB/eHUA peKkoMeHAaunii no BKAYEeHUI0 HeonpeaesieHHOCTel, 06yCNOBAEHHbIX
HEOHOPOAHOCTbIO M HECTabU/IbHOCTBLIO aTTECTOBAHHOIO CTaH4apTHOro o6pasua, B HeonpeeneHHOCTb aTTecTo-
BaHHOro 3HayeHnsa ACO 1 no oueHnBaH1IO BK1aja 3TUX COCTaBNAOLWMX B 6l0AXeT HeonpeaeneHHOCTH.

HacToawwii ctaHgapT pa3paboTaH B LLensax onTumMmmsannm atanoB Npon3BoAcTBa CTaHAapTHbIX 06pasLoB,
0fHaKO NPMMEHEeHNe NosIoXeHN cTaHgapTa 6e3 TwaTe/IbHOro aHann3a MoXeT CTaTb NMPUYNHON HENPaBUIbHOTO
yCTaHOB/IEHWNS aTTeCTOBaHHbIX 3Ha4eHnii ACO 1 nx HeonpepgeneHHocTel. Monb3oBaTeslb HACTOSALWEro cTaHgapTa
AOJ/KEeH yunTbiBaTh, YTO 3TOT AOKYMEHT He MOXET 3aMeHUTb KpUTUYeckoe MbllsieHne n npoceccroHanbHoe ma-
cTepcTBO. KauectBo ACO 3aBMCUT, B paBHOW CTEMEHU, KaK OT BbIMOJ/IHEHMSI NPeACTaB/IEHHbIX PEKOMEHAALNIA, TakK
1 OT NCNO/Ib30BaHUA NOAXOAAWNX NPOLeAYP N METOA0B U3MEPEHWNIA.

[ns BbINOMIHEHUS KOHKPETHbIX 3aga4 no atTectauum CO TpebytoTcsa nccnegosaHne matepunana ctaHgapTHO-
ro o6pasua, n3yvyeHve MeTo40B U3MEPEHNI, NCNOb3YeMbIX NPV onpeAesieHnn o4HOPOAHOCTH, CTABUIBHOCTH,
aTTecToBaHHOro 3HavyeHns CO. a Takxke 3HaHMe CTaTUCTUYECKNX NPUEMOB, He06X0ANMbIX A1 NpaBUIbHOK 06pa-
60TKM N HTEpNpeTauun aKCnepuMeHTanbHbIX AaHHbIX. CoegnHeHne 3TUX HEO6XOAMMbIX COCTaBASAOWMNX NpK-
faeT npoueccy npoussogcTea u artectauum CO AOCTATOUYHYIO CNOXHOCTb. Hanbonblne 3aTpygHEHUA MOXeT
BbI3BaTb COYeTaHWe 3HaHW, He06X0ANMBbIX A1 YCMELWHOro BbINO/IHEHUSA NOCTaB/IEHHbIX 3a4ay.

3HaunTesnlbHas YacTb NOJIOXKEHWI HACTOALLEro cTaHgapTa MoXeT 6bITb NpMMeHeHa Npu npounssogcTee CO.
Takue Tpe6oBaHMS, Kak NPOC/IeXMBAEMOCTb aTTECTOBAHHOI0 3HaYeHUs, He06X04MMOCTb MNOJTHON OLEHKN Heonpe-
AEeNeHHOCTN n3MepeHuii, 0THoCcATCA K 60MbLNHCTBY CO, 4TO NO3BO/IAET UCNO/b30BaTh UX B KavyecTBe Mep ANA
KannbpoBKWN, rpagynpoBKN Ui cpeicTB A8 KOHTPOASA nokasaTesiel TOYHOCTU MeT OANK U3MepeHnit, nnu ans
NpUNMUCbIBaHUA 3HAYeHNA APYyromy maTtepuany.

Vil
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(PykosogcTteo NCO 35:2006)

HALMWOHA/NDBbHGBN CTAHOAPT POCCUMUCKOWNW SGEALEPAULUWN

FocypapcTBeHHas cucTtemMa obecneyeHus eAUHCTBA M3MepPeEHUN
CTAHOAPTHbLIE OBPA3Lbl MATEPVANOB (BEWECTB)

O6uwmne cTaTUCTUYECKME NPUHLUUNBI OnpeaesnieHns
METPO/IOTMYECKUX XapaKTepucTuk

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

Jata BBegeHuns — 2012 — 07 — 01

1 O6nacTb NpuUMeHeHNs

HacTtoswuii cTaHgapT ycTaHaB/iMBaeT 0b6Lyme 1 ctaTucTMyeckne NpUHLMNbLI pa3paboTkn 1 onpegeneHna meT -
PONIOrNYecKnX XxapakTepuUcT UK cTaHAapTHbIX 06pa3uoB (CO). NonoxeHns HacTOosALLero cTaHgapTa cnocob-
CTBYIOT NOHUMaAHWUIO N Pa3BUTNIO MeTOA0B OLleHNBAHUA aT TeCTOBaHHbIX 3Ha4YeHnit CO. ux HeonpeaeneHHo-
CTeil. ycTaHOBNEHUIO MeTposiornyeckoli npocnexunsaemocTm CO.

CTaHgapTHble 06pasLbl, METPO/IOTNYECKME XapakTePUCTUKN KOTOPbIX OnpeAeneHbl B COOTBETCTBUM C HACTO-
AWMM CTaH4apToOM, conpoBoXaaemble nacnopToMm CO. ABNAIOTCA aTTeCTOBaHHbIMU CTaHAapTHbIMU obpasuamu
(ACO). HacToauwmin cTaHgapT onucbiBaeT NPUHLAUNBI OnpeaesieHUss METPOIOTUYECKUX XapakTepucTuk ACO. o6ec-
neynBaloLWMX CPaBHUMOCTb, TOYHOCTb Pe3y/IbTaTOB M3MepeHnii, MeT POIOrMYECKYIO MPOCIeXNBAEMOCT b pe3y/b-
TaToB N3MepPEeHUI K HALMOHAIbHBIM WX MeXAYyHapoAHbIM 3TasloHaM UKW YCTaHOB/TIEHHBbIM ONOPHbIM 3HAYEHUAM.

NMpumeyvaHunsn

1 na nonyyeHns CpaBHUMbIX Pe3y/ibTaTOB U3MEPEHWUA B pa3HbIX /1abopaTopusx, B pas3Hblil Nepnoj BpemMeHn
Heo6XxoAMMO obecneunTb NPOCEXMBAEMOCTb M3MEPEHUI K COOTBeTCTBYIOLWEN eanHuLe MexayHapoaHoi cucTe-
Mbl eanHnL, (CY) nnn ycTaHOBIEHHOMY OMOPHOMY 3HaYeHUIO B COOTBETCTBMU C [1]. ATTecTOBaHHble CTaHAapTHble 06pas-
Ll UrpatoT K/IHOYEBYIO PO/ib MPY BHEAPEHUU KOHLENUMU MPOCMeXMBaeMOCTV pe3y/ibTaToB M3MEPEHWUIA B cdhepbl Aes-
TeNbHOCTU. CBA3aHHble C M3yYeHVeM cOocTaBa M CBOWCTB BeLLeCTB U mMatepuanos. B nabopatopmsax ACO mncrnonb3ytoT B
KayecTBe N1erkofoCTyMNHbIX 3Ta/IOHOB A1 YCTAHOB/IEHUS MPOC/IEXNBAEMOCTU K HaLUMOHA/IbHLIM UM MeXAyHapoAHbIM
aTasioHam. NpocnexmnBaeMoCcTb aTTeCToBaHHbIX 3HaYeHnn ACO k egnHuuam CU vav K gpyrum CorlacoBaHHbIM MeXAy-
HapoAHbIM eAvHULAM yCcTaHaB/AMBalOT Npu NpoBefeHUM paboT Mo onpefeneHuio MeTpPOosIorMyecknux xapakTepuc-
Tuk ACO.

2 N3roToBuTenn ACO. ocyllecTBASIOWMe onpeaesieHe MeTpPONornyecknux xapakrepucTuk ACO. JO/mkHbI
COOTBETCTBOBaTb TPEOOBaAHNAM, U3/TIOXKEHHbLIM B LKAYHapOAHOM cTaHdapTe (2) u pekoMmeHgauusax [3J

HacTosAwunin ctaHAapT onucbiBaeT 06Lme NpUHLMMbI CNOCO60B onpeaeneHnsa atTecToBaHHbIX 3HaveHun CO.
npocnexuBaemMblX KMPUHATbIM ONOPHbIM 3HAYEHUAM, OXBaTblBass Matepuasibl (MaTpuLbl) pa3/inyHbiX BUA0B (OT
rasoBbIX CMecCel 40 61MON0orMyeckMx MaTepmasioB) U pa3/InYHbIX CBOKCTB (OT XMMUYECKOTO cocTaBa A,0 ousnyec-
KUX U UMMYHOJTIOTMYECKNX CBOICTB). Hapsigy ¢ npuMeHeHnemM 06X NOAX0A0B, ONMUCAHHbIX B HACTOSALWEM CTaH-
AapTe, npu Bblbope npoueayp N3roToB/IEHNS U ONpejesieHNsa MeTPosIornyecknx xapakTepucTuk CO B Kaxaom
KOHKPEeTHOM C/lyyaB cnieflyeT yunTbiBaTb OCOGEHHOCTN MaTepuana.

OnncaHHble B HACTOsIWEM cTaHAapTe cTaTUCTMYeCckMe MeTo/bl NpeAnonaraloT HopmasibHoe pacnpegene-
HVe pe3ynbTaToB U3MepeHuii. B cnyyae ecnu pacnpegeneHune pesynbTaToB U3MepeHuii oTiM4aeTca oT HopMasib-
HOro. NnpeAnoYTeHne JOKHO 6biTb OTAAHO APYTMM CTAaTUCTUYECKUM MeTofaM ux 06paboTku C Lenbio NoayunTb
[,0CTOBEPHYIO OLEeHKY aTTeCcTOBaHHbIX 3HavyeHnii CO 1 CBA3aHHbIX C HAMW HeonpeeneHHoCTel.

M3paHne ouunansHoe
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2 HopmMaTuBHbIe CCbI/IKMK

B HacToAwem cTaHAapTe UCNO/Ib30BaHbl HOPMATUBHbIE CChIJIKU Ha crieAytowne cTaHaapThbl:

FOCT P 8.691— 2010 locypgapcTBeHHas cuctema o6ecrnevyeHnst eAMHCTBa n3MmepeHunii. CtaHaapTHble 06-
pasubl Matepuanos (BewecTs). CogepxaHue NnacnopToB U 3TUKETOK

FOCT P50779.10— 2000 Ctatuctmyeckne Metofbl. BEpOATHOCTb N OCHOBbI CTATUCTUKU. TEPMUHbI K Onpe-
nenenus

FOCTP MCO 5725-1 — 2002 To4yHOCTb (NPaBU/IbHOCTb U MPEeLn3NOHHOCTb) METOA0B 1 pe3ynbTaToB n3mepe-
Huii. YacTb 1. OCHOBHbIe NMOJIOXEHUA 1 onpeaeneHns

FOCTP NCO 5725-2— 2002 TOYHOCTb (NPaBU/IbHOCTb M MPELN3NOHHOCTb) METOA0B U pe3y/ibTaToB n3mepe-
Huii. YacTb 2. OCHOBHOW MeTo/ onpejesnieHna NOBTOPSEMOCTH 1 BOCNPOU3BOAMMOCTM CTaHA4apPTHOro MeToAa ns-
MepeHuni

FOCTP NCO 5725-3— 2002 TOYHOCTb (NPaBU/IbHOCTb M MPELN3NOHHOCTb) METOA0B U pe3y/ibTaToB n3mepe-
HUiA. YacTb 3. NMpoMexyTouHble NokasaTenun NpeLmM3noHHOCTN CTaHAapTHOro MeToAa usMepeHui

FTOCTP NCO 5725-4— 2002 TOYHOCTb (NPaBWUIbHOCTb M MPELN3NOHHOCTb) METOA0B U pe3y/ibTaToB n3mepe-
HWii. YacTb 4. OCHOBHble MeTOAbl OnpeAesieHns NPaBUIbHOCTU CTaHAAPTHOTO MeToAa N3MepeHnit

FOCT8.315— 97 l'ocypgapcTBOHHas cMcTema obecrnevyeHus e4uHCTBa n3MepeHnii. CTaHgap THble 06-
pasubl cOCTaBa 1 CBOWNCTB BelwecTB U MaTepnasnoB. OCHOBHbIE MO/TOXEHURA

FOCT 8.531— 2002 NocyaapcTBeHHasi cucTema obecneyeHns eguHcTBa namepeHnin. CTaHgap THble
o6pasubl cocTaBa MOHOIMTHbIX U ANCMEPCHbIX MaTepunanos. Cnocobbl OLeHMBaHNA OAHOPOAHOCTH

NMpumeyaHune — lMNpy NONL30BaHNA HACTOALWMM CTaHAAPTOM Lie/1ecCo06pasHO NPOBEPUTL AeliCTBME CCbIoY-
HbIX CTAHAAPTOB MO EXEerofHO M34aBaeMOMy MHOPMALMOHHOMY yKasaTeslto, COCTaB/IeHHOMY Ha 1 sAHBaps TEKyLlero
roga, U no COOTBETCTBYHOLMM €XEMECSHHO M3AaBaeMbIM MHCOPMALMOHHBIM YKa3aTensiM, ony6/IMKOBaHHbIM B TeKyLIEM
rogly. ECnv ccbINOuHbIii CTaHAAPT 3aMeHEH (M3MEHEH), TO NpY MOMb30BaHUM HACTOSILLMM CTaHAAPTOM CriedyeT PyKOBOA-
CTBOBATLCS 3aMeHSOLWMM (M3MEHEHHbIM) CTaHAAPTOM. EC/M CCbUIOYHBIA CTaHAAPT OTMeHeH 6e3 3aMeHbl, TO MOsoxXe-
HME. B KOTOPOM faHa CCbI/IKa Ha HEro, NPYMEHSIETCS B YaCTW, HE 3aTparvBatoLei 3Ty CCbky.

3 TepMuUHbI 1 onpepeneHns

B HacTosAwWweM cTaHAapTe NPUMMeEHeHbI TEpMUHbLI, onpeaeneHHble BIOCTP 50779.10. TOCTPNCO 5725-1,
FOCTP NCO 5725-4. pekomeHgaumsax [4]. a Takxe cnegyrowme TepMUHbI C COOTBETCTBYHOLWUMM onpeseneHnsamn:

3.1 cTaHpapTHbI o6pasely: Ob6pasel maTepmana (BewecTBa), 4OCTaTOYHO OAHOPOAHbIV U CTaBUNbHbIN
No OTHOLWEHWNIO KOAHOMY UM HECKOSIbLKMM OMNpeAesieHHbIM CBOWCTBaM, KOTOPble 6bl/IN yCTaHOB/IEHbI, YTO6bI OH
6b121 NPUTrOAHbIM A1 NpeAnosiaraemMoro NCNosib30BaHNs B U3MepuTeNbHOM MnpoLiecce.

NMpumeyvaHns

1 CraHgapTHbI obpasel, — 3TO POAOBOe MOHATUE.

2 CsoiicTBa MOryT 6bITb KO/IMYECTBEHHBIMU WM KAYeCTBEHHbIMW (HanpuMep, UAEHTUYHOCTL BELLECTB WM 06pas-
LOB).

3 CTaHAapTHble ob6pasLbl UCMONb3YIOT ANS rPagyvpoBKM CPeACTB U3MepeHuid, nNpu paspaboTke MeToAmK
N3MEPEHUA, ANS1 YCTAHOB/EHUSI 3HAYEHWI CBOICTB APYrMX MaTepuanos.

3.2 aTTecTOBaHHbIW CTaHOapTHbI o6pasel: CTaHAapTHbI o6pa3sel, OAHO UM HECKOJIbKO CBOCTB KO-
TOPOro yCTaHOBJ/IEHbl METPOJIOTMYEeCKM 060CHOBaHHLIMU NpoLeAypamMun, ConpoBoXaaeMblii nacnopTom CO. B Ko-
TOPOM NpUBeAEHbI 3HAYEHNS 3TUX CBOMCTB C yKa3aHMEM X HeonpeaeneHHOCTU U yTBEPXAEeHNE O MeTpos1ornyec-
KOV NpocnexnBaeMocTH.

MpumeyvaHua

1 MNMoHATNe «3HavyeHne» MOXeT BK/IoYaTb B CeOS1 U KaYeCTBEHHbIE XapaKTepUCTUKWN.

2 TpeboBaHMA K METPO/IOrMYeCckn O60CHOBAHHBIM MpoLeaypamM, UCMoMb3yeMbIM MpU NPOM3BOACTBE U onpegere-
HUM MeTpOoornyecknx xapakrepuctmk CO. npusefeHbl B MeXAyHapogHOM cTaHpapTte (2]. pekomeHpauusax [3] n B
HacToslem cTaHgapTe.

3 HaumoHanbHbI cTaHaapT FOCT P 8.691 ycTaHaBnuMBaeT cogepxaHue nacnopta ACO.

4 TMpounssoacTBo ACO NpoBOAAT OpraHusaumun, cCOOTBETCTBYOWMe TpeboBaHNAM MEXAYHapOgHOrO CTaH-
papTa [2] u/vnn pekomeHgauusam [3].

2
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3.3 KpaTKkoBpeMeHHas cTabunbHOCTb: CTabUNbHOCTb 3HAYEHNA aTTECTYEMO XapakTepuUCcTUKN ctaHgap-
THOro o6pasua BO BpeMsi ero TpaHCNOPTUPOBaHNSA BYCTaHOBJ/IEHHbIX YC/TOBUSAX NepeBO3KMN.

3.4 gonroBpemMmeHHas cTabubHOCTb: CTabU/IbHOCTb 3HAYEHUA aTTeCTyeMOW XxapakTepucTuKn cTaHgapT-
HOro o6pasua B yCTaHOB/IEHHbIX YCNIOBUAX XPaHEHUS.

3.5 cpok cnyx6bl cTaHAapTHOro obpasya: cpok cnyx6bl CO: IHTepBan BpemeHu, B Te4eHne KOTOporo
9K3eMNAsAp CTaHAapPTHOro o6pasLa MoXeT 6bITb NCMONb30BaH.

MpumeyvaHnna

1 Cpok cnyx6bl CO — 3TO MHTepBasl BPEMEHU, NCUUC/ISIEMbIi C MOMEHTA BCKPbITUS 3K3eMM/isipa CTaHAapTHOro
o6pasua, B TeyeHne kotoporo CO MOXeT 6bITb MCMOMb30BaH MO Ha3HaYeHWHo.

2 MpumeyaHne 1 BBeAEHO M3-3a HEOOXOAMMOCTU MOSCHEHUS TEPMUHA «CPOK Cryx6bl CO» BCneacTBMe ero
OTCYTCTBMA B APYrvX HaUMOHas/IbHbIX CTaHgapTax Poccuiickoli degepalun, ocBelalowmx BONpockl pa3paboTku, onpe-
[eNeHns MeTPOsIOrMYeCcKUX XapakTepUCTUK CTaHJapTHbIX 06pasLIoB.

4 O603HauYeHUss N cokpaweHns

B HacTosiLeM cTaHAapTanpuMeHeHbl criefytoLine CoOKpaLleHUs 1 0603HaYeHUS.
CO— cTaHpapTHbIliobpasel,.

ACO— aT TecTOBaHHbI cCTaHgapTHbIN obpaseL:

A — oueHKa cMeLlLeHNs (ANCMepPCUOHHbI aHann3m);

A — yucno rpynn (AMCNepPCUOHHbIN aHanmns);

B, — oueHka cmeleHNs (ANCNePCUOHHbI aHanns);

b— uyncno nogrpynn (4MCNEePCUOHHbIN aHanns);

e— oLeHKa NorpewHocT (4UCNepCUOHHbI aHann32l);

r*— oueHKa NorpewHOCTN U3MepeHus;

K— KOoa(huumeHT oxBaTa.

MS — cpepgHuii kBagpat (4UCNEePCUOHHbIN aHanus):

SS — cymMma KBaApaToB (AUCMEePCUOHHbIN aHanuns);

F - F - kpuTepwii;

n— 4uncno pesynbTaToB U3MepeHuii;

p — uncno nabopaTopuii B Mexs1abopaTtopuoM 3KCMEPUMEHTE;

n0— (achPeKTUBHOE) YNC/I0 3NEMEHTOB (NoA)rpynn (4UCNEPCUOHHbI aHann3);

S— cTaHAapTHOe OTK/IOHEHWE;

Sm,— cTaHAapTHOe OTK/I0HeHNe, 0GYCNOBNIEHHOE HEO4HOPOAHOCTLIO MeXAY 3K3eMMNIsipaMu;

8 2r — cTaHAapTHOE OTK/IOHeHWe pe3yibTaToB U3MEPEHUiA, NOTYYEHHbIX B YC/TOBUSIX NPOMEXYTOUYHO npe-

LUN3UOHHOCTH,
— cTaHgapTHOe OTK/IOHeHWe, 06yC/oB/IEHHOEe AOﬂFOBpeMeHHOIZ HecTabuNbHOCTbIO;
S, — CTaHgapTHOE OTK/TOHEeHUe NMOBTOPAEMOCTU:

Sllil0— cTtaHfgapTHOE OTKNIOHEHNe, 06YCNOBEHHOE HECTABUIBbHOCTbIO:

SiN— cTaHgapTHOe OTK/IOHeHUe, 06yC/IOB/IEHHOE KPaTKOBPEMEHHOW HECTABU/TbHOCTbIO!

swb— cTaHgapTHOe OTK/I0HeHUe, 06y C/T0OB/IEHHOE HEOAHOPOAHOCTBIO BHYTPY 3K3eMNasApa;

VW — cTaHAapTHas HeonpeaeneHHOCTb, 06yCc/I0BNeHHAast HEOAHOPOAHOCTLIO MeX Ay 3K3eMnasapamu;

[ena, — cTaHAapTHasi HeonpeaesneHHOCTb, 06yC/I0BMieHHass cnocobomM onpegesieHUss aTTeCTOBaHHOro
3Ha4veHns:

UCRU — cTaHAapTHasi HeonpeAesieHHOCTb aTTECTOBAHHOIO 3HAUYEHUS;

UM — cTaHgapTHas HeonpeaeneHHOCTb, 06YCNOBeHHast ONTOBPEMEHHOW HEeCTabUNbLHOCTbIO;

UM — cTaHfapTHas HeonpeaeneHHOCTb, 06yC/I0B/IEHHAA KPaTKOBPEMEHHOW HeCTabnNbHOCTbIO;

Ucmi — paclwmpeHHas HeonpeaesieHHOCTb aTTECTOBAHHOIO 3HAUYEHUS;

XOBH — 3HauYeHne aTTecTyeMoi XapakTepPUCTUKMN;

XCAM — aTTecToBaHHoOe 3HadeHne ACO;

> B PykoBoacTBe MCO 35:2006 AMCNEPCUOHHbIN aHanm3 0603HaveH ANOVA.

2l B TeKCcTe HacTOosALWero craHgapTa TEPMUH «MOrpeLlHOCTbN UCNOMNb3yeTCA B CTPOro CTaTUCTUYECKOM
3HAYEHMU, T. €. KaK pa3HOCTb MeXAy W3MepPeHHbIM 3HaYeHVEM BEIMYMHbI U ero AeNCTBUTENbHBIM WM MPUHATbIM
OMOPHbIM 3HAYEHNEM.
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X<I*L — N3MepeHHOoe 3HaYeHne aTTeCTyeMO XapaKTepucTuku;
umNi— HeonpeaeneHHOCTb pedynbTaTa U3MepeHunii;
X, — pe3ynbTaT OTAe/IbHOrO0 U3MEPEHUSA B 3KCNEPUMEHTE (AUCNEPCUOHHBIN aHanus);
6XnN — norpewHocTb, 06yc/ioB/IeHHaA HEOA4HOPOAHOCTBIO MeXAY 3K3eMNAsspaMu;
<5xas— MOrpelwHoCcTb, 06yCN0B/IeHHAasA 40/1TOBPEMEHHON HECTAbUNbLHOCTBLIO;
6X1 — MOrpewHocTb, 06yCNOBIEHHAs KPaTKOBPEMEHHOW HeCTabubHOCTbIO;
p — cpefHee 3Ha4YeHWe COBOKYMHOCTW (MaTemaTu4ecKoe oxuaaHue);
— Ancnepcus, o6ycnoBieHHasa pe3y/ibTaTaMun U3MePEHU BENMMYMHbBI B Pa3/IMYHbIX 3K3eMnisapax
obpa3sua;
— [Auncnepcus, o6ycnoBrieHHas pesynbTaTamMn U3MepeHuii BeIMYNHbI BOAHOM 3K3eMnaspe o6pasua;

— KBagpart CTaHAapTHOr0 OTK/IOHEHWUS Pe3y/ibTaTOB M3MeEPEeHUli BENIMUYMHbI B OAHOM 3K3eMNsipe

obpasua;
bD— koadpuumeHT perpeccun;
b, — KoadhdunumneHT perpeccuu;
s(b,)— cTaHpapTHOe OTK/IOHEHMEe KoadhhuumreHTa b,;
MS,,,g— cpefHee 3HayeHUe KBagparta BC/e[CTBUE perpeccuu;
X — Bpewms;
n(Y0) — HeonpefeneHHOCTb NepBOHaYaribHOIO 3HAYEHNA aTTeCTYEMOW XapakTePUCTUKN;
Y0— 3HauyeHue aTTecTyeMoi XxapakTepuCcTUKN B Ha4albHbIA MOMEHT BPEMEHMU.
Y — 3HauyeHue aTTeCTyeMON XxapakTepucTUKN B TEKYLLNIA MOMEHT BPEMEHW;
b'— CKOPOCTb U3MEHEHWSA 3HAYEHW aTTECTYEeMOWN XapaKTepUCTUKN;
KusiMfeh— uncno cteneHeli cBo6oabl Agncnepcun MS*)min;
Lly) — koBapuaLMoHHaa maTpuua;
n(X) — HeonpeaeneHHOCTb U3MepPEeHNA BPEMEHMU;
X2— KpuTepwuii annpokcumaumun:
q — 4YUCNO uccriegyemblx nNpoo;
W — BEeCOBOW KO3(h(OULNEHT;
P — poBeputesibHas BEPOSATHOCTb.

NMprvmeuyaHune — B HeKOTOPbIX pasgenax UCNosb3yHTCA AONOMHUTE bHbIE 0603HAYEHVS BENVYWH, WIOCTPY-
pytoLLMe TUMUYHBIE NOAXOAL! A1A PELIEHUs] CTaTUCTUYECKMX 3aaad.

5 MnaHWpoBaHWe onpepeneHNss MEeTPOJIOTUYECKUX XapaKTepucTuk
cTaHgapTHOro o6pasuya

5.1 O6wune NONOXeHUN

Mepepn Hayanom npoeefeHUs paboT, CBA3aHHbIX C MPON3BOACTBOM W onpefesieHneM MeT POSornyecKnx
xapakTepucTunk CO. Heo6X04MMO COCTaBUTb NaH akcnepumeHTa. OCHOBHas 4acTb MJIaHUPOBAHNSA aKCNepu-
MeHTanbHbIX paboT 3ak/1t04aeTCca BYyCTaHOBIEHUN TpebyemMoro konnyecTsa ncxogHoro matepmana CO, a Takxe
B Bbl6bOpe cnoco6oB, MeTOAUK (METOA0B) U3MEPEHUI, NCNOb3yeMbIX NPY oNpeAesieHNNn OAHOPOAHOCTH, CTa-
OUNIBHOCTU. 3HAUYEHU aTTeCTyeMol xapakTepucTukm matepuana CO. Bbl6op uncna otéupaemMbix Npo6 oco6eHHO
Ba’keH Npu NaaHMpoBaHum pa6oT. Yncno npob 1 KoNMyecTBO MCXOAHOTO MaTtepuana 3aBUCAT OT pas/INYHbIX hakTo-
poB. B pasgenax 06 nccnegosaHun 0gHOPOAHOCTH (pa3aen 7). ctabunbHOCTU (pa3aen 8), ycTaHOB/EHUN 3HaYe-
HWIi CBOICTB 1N HeonpeAeNeHHOCTN pe3ynbTaToB u3MepeHuii (pasgenst 9 1 10) gaHbl pekoMeHAaLn no niaHupo-
BaHWIO N NpoBeAEeHNIO paboT Mo onpejeneHnio MeT PosIorMyecknx xapakrepucTuk CO.

NMpumeyaHwne — VccnegoBaHne BO3MOXHOCTM BbINO/THEHMS TEX UAN UHBIX 3arlaHUPOBaHHbIX PaboT MOXeT
6bITb BK/IIOYEHO B COCTaB MJlaHa 3KCrnepumMmeHTa.

5.2 NMoaroTtoBka nporpamm
MoaroToBka Nporpamm pas3paboTKu 1 onpejesieHnss MeT POIornvyecknx xapakTepmucTuk CO HaunHaeTcs ©
onpejesieHns Toro, kakoit ACO f0/XeH 6bITb MPOn3BeeH.

Mpumep — «MpegycMoOTPEHO NPOM3BOACTBO aTTeCcTOBaHHOIO CcTaHhapTHOro o6pasua cocTasa
MoYBbI, CO C/leAyLW MY HOPMUPOBAHHLIMY MeT POSIOrMYECKUMU XapaKTeprucTuKamu: fOonyckaemMbiM guanaso-
HOM aT TEeCTOBaHHbIX 3HAYEHWNI MacCOBO KOHLLEeH T paLym 3/1eMeHTOB O T ... f,0... [/CM3 1 JOMNYyCKaeMbIM OTHO-
CUTeNbHbIM 3HAYEHNEM HEOMNPEAEEHHOCT M aT TECTOBaHHbIX 3HAUYEeHW MeHee UN paBHbIM T %. PaspabaThbi-
BaeMblii CO npegHasHayeH 415 MeTPO/IOrnMyeckoro o6ecrneveHust MeToauK (MeTOL0B) N3MEPEHMWI MAacCOBOWA
KOHLEH T paLumn 3/1IEMEHTOB B NMOYBE... METOAOM......

4
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MpumeuvaHnsa

1 Mporpamma pa3paboTkn CO MoxeT 6blTb NpeacTaBfeHa B BuAe TEXHUYECKOro 3afaHusa Ha paspaboTky
CO c yyeToM nonoxeHuii FTOCT 8.315. nporpaMma onpegeneHns MeTpPOsIOrMyYeckx XxapakTepucTumk CO mMoxeT
ObITb OPOPMIIEHA C YUETOM MOJSIOKEHWUIA, U3/TOXKEHHBIX B HAC/NIOALBM CTaHAapTe U pekoMeHaaumsax [5].

2 BBegeHve npumeyaHuss 1 o6ycrioBNeHO pekoMeHJauMsMU HOPMaTUBHbIX AokymeHToB TOCT 8.315 u [5].
neiicTayolmx B Pocculickoli defepauyn, B YacTU TpPeGoBaHMi K 0pOPMMIEHNIO TEXHUYECKOTO 3a4aHusl Ha paspa-
60TKy CO 1 nporpammbl onpefesieHns1 MeTPoIorMyecknx xapakrTepucTuk CO.

dopmMynnpoBka 3agaun paboT fo/HKHA OXBaTblBaTh Lie/lb NporpamMmm pa3paboTKn n onpegesieHns Me T poo-
runyeckmx xapakrepucTuk CO. Mpu noarotoBke nporpamMmmbl pa3paboTky Heo6Xo0AMMO yKasaTb, KaKO MMEHHO
CO v KaKoil KOHKpeTHOl MaTpuLbl NpeanonaraeTca paspabaTbiBaThb.

B paspabaTtbiBaemoli nporpammMe onpejesieHNs MeT posiornyeckmnx xapakTepncTmnk CO noaroToBka K npo-
BefleHNto paboT Ao1KHa O6blTb NOAPOOHO M3/10XKeHa. HopMupoBaHue HeonpeeneHHOCTN aTTeCTOBAHHOIO 3Have-
HMA CO AO0/MKHO cBUAeTeIbCTBOBaTb 0 TOM. UTo CO 6yaeT cOOTBETCTBOBaTb CBOEMY Ha3HAYEHUIO.

HeonpeaeneHHOCTb 3Ha4YeHNIi BENIMYUH, BOCNPOM3BOANMbIX 3TailoHaMu unu gpyrumn ACO. ncnonb3syembl-
MW B3KCMeprMeHTasbHbIX paboTax, A0/1KHa 6bITb 3HAUNTE/IbHO MeHblUe, YeM HeonpeAeNeHHOCTb aTTecToBaH-
HbIX 3HaUYeHun co3gaBaemoro CO.

MpaBubHbIN BbIGOP ONOPHbIX 3HAYEHWTH, K KOTOPbIM ByAeT ycTaHOB/IeHa NpocexnBaeMas CBSA3b aTTecTo-
BaHHbIX 3HaYeHni ACO. cunTaloT OCHOBOMoONarawwmm npy paspaboTke nporpamMbl onpegeneHns meT poaoru-
yeckmx xapakTepmucTuk CO. BbI6Op B6ObLION CTENEHN 3aBUCUT OT AOCTYNHOCTM OMOPHbIX 3HAYEHWN N BO3MOX-
HOCTU naGopaTopuii BbINONHATL HEO6XOAMMbIE N3MepeHus. B cBs3u ¢ TemM. 4To ACO 1cnonb3yloTcs npenmyLle-
CTBEHHO ANs obecnevyeHnsa NPoOCAeXnBaemMocTun NocneayoWwmnx n3amepeHuii, BbIGOP ONOpPHbIX 3Ha4YeHuiA, obecne-
YmBalLWMX B AaNbHelillemM NpocaexnBaemMocTb aT TecToBaHHbIX 3HaYeHni ACO. siBnseTcs pelallnum Kak B
MeTPOJIOTMYECKOM, TaK 1 B KOMMEPYECKOM OTHOLLEHUN.

CnepyeT ycTaHOBUTL 061acTb, B KOTOPOW NiaHMpyeTcst NpuMeHAaTb ACO. B 60nbLINHCTBE CrlyvaeB uenu n
3aa4uun paspaboTkun CO onpegensoT o6nactb npuMmeHeHnsa CO, HO MHOr4a HeEO6XO4NMbI AOMOJTHUTE IbHbIE YTOU-
HeHus. O6nacTb npumeHeHus CO. yka3biBaemas B nacnopTe CO. He uckioyaeT gpyrve cdepbl ero npuMeHe-
HMA. O6nacTb NnpuMeHeHus CO MOXeT ObITb pernaMmeHTMpoOBaHa 3akoHoAaTeIbHbIMU, HOPMaTUBHO-NPaBOBbIMU
aKTamMu, HauMoHa/IbHbIMW, OTpac/ieBbIMU CTaHgapTamMu, cTaHgapTaMmu npeanpuaTnii.

MpumevaHunsn

1 BO3MOXHOCTb NpuMeHeHnss CO MO Ha3Ha4yeHuto, He ykasaHHOMy B nacrnopTe CO. go/mkHa 6bITb NOATBEPX-
[eHa [OMONIHNTEeNIbHbIM 3KCMeprMeHTOM.

2 BeepgeHve npumeyaHns 1 o6yc/ioBNEHO HEOO6XOAUMOCTbLIO MOSACHEHUS BO3MOXHOCTW npumMeHeHns CO  no
Ha3Ha4eHuto, He ykasaHHOMY B nacrnopTe CO.

5.3 Bonpochkl TpaHcnopTupoBaHusa

Mepep HavyanoMm sKcrnepnMeHTaslbHbIX paboT He06X0/4MMO YCTaHOBUTL BO3MOXHOCTb MepeBO3Ku NnaaHupye-
MbIX K n3rotosneHnto ACO cornacHo gelicteyowmnm npasunam. MHorne ACO npeacTaB/isSilOT ONacHoOCTb A4S
340pPOBbS YesI0OBEKa NpU HEMOCPeACTBEHHOM BO34eNCcTBMM MmaTepuana. MpaBu/ibHbIA BbIGOP N MPUMEHEHWE Hag-
nexalyei ynakoBku 1 cCOOTBETCTBYHOLLE MapKMPOBKN — OAHU M3 rNaBHbIX Tpe6oBaHWi Npu TpaHCNOPTUPOBaHUN
noTeHUManbHO onacHoi npoaykumn. Heo6xoanmo cobogeHre YCNOBUA U NpaBua T paHCNnopTUpoBaHusa onac-
HbIX MaTepunanoB, KOTOpPble yCTaHOB/IEHbl COOTBETCTBYIOLWMMN JOKYMeHTamu. Mepes peanusaumnei npo-
rpamMm pa3paboTKu nonpegesieHna MeT Poornyecknux xapakrepmcTnk CO goskeH 6biTb NPOBefeH BCECTOPOH-
HUI aHanNn3 TpeboBaHU K TPAHCNOPTUPOBAHUIO 1 yNakoBKe MaTepuana cosgasaemoro ACO.

5.4 OT60p ncxoagHoro matepuana

MepBoouepeaHan 3agavya pa3paboTkun n artectaynm CO 3aknoyaeTcs B yCTaHOB/IEHUN HEO6X0ANMOTO
KonunyecTtBa UcxogHoro(bix,) MaTepuana’, us koroporo{bix) 6yaeT nsrorosseH (A)CO c TpebyeMbIMU CBOWA-
cTBamun. CriegyeT yunTbiBaTb, YTO /19 MATPUUYHbIX MaTepuasios MOTyT CyLeCTBOBaTb OrPaHNYeHNs, CBA3aHHble
CO CBOMCTBaMu 3TUX MaTepnasioB. HekoTopble KOMOUHaLUN «MaTepnasi—CBOCTBO» OYEHb peaKue UIn MoryT
6bITb PEAKNMN B COYETaHUU C APYrMMU CBOCTBaMU, 4TO TpebyeT NoMcKa KOMAPOMUCCHbIX peleHnii. B HekoTo-
pbIX CyyYasax MoxeT 6bITb MLCNOIb30BaH MeTO4 CMeLlWnBaHua n/mnm 4o6asBok.

Konnuectso HeO6X0AMMOro MaTepuasna onpegensercs crefyownm:

- 4MC/I0OM 3K3eMNNAPOB pa3pabaTbiBaemoro (A)CO;

- 4yncnom Npo6, Heo6XxoAMMbIX 418 NCCNefoBaHNsA OA4HOPOAHOCTI:
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- 4yncnom Npo6, Heo6XxoANMbIX 418 UCCNefoBaHNsA CTabUNbLHOCTH.

-4ncnom Npob, Heo6XoA4NMbIX AN YCTAHOB/IEHUA 3HAYEHWS aTTeCTyeMOol XxapakTepucTukn matepnanaACo;

- YnCsIOM NPo6, HEOO6XOAUMBIX A1 NUCCMef0BaHNA BO3MOXHOCTU BbIMOJ/IHEHNSA NpOrpaMm paspaboTKu u
onpepeneHna MeTPosIorMyeckux xapakrepmcTuk CO:

- KONIMYecTBOM MaTepuasna, Heo6Xo4MMOro 419 O4HOr0 N3MepeHus.

Heob6xoanmoe KonmyecTBo UcxogHoro matepnana ACO — 3To KOMMepUeckuii pakTop, KOTOPbIA [OMXKEH
6bITb 3apaHee cnnaHNpoBaH. BaxHO onpeAennTb KONMYECTBO 3K3eMNAsSpoB nnun komnaektos ACO. KoTopble npea-
nonaraeTcsa peasnn3oBaTb B TedeHne cpoka rogHocTu ACO. B cBA3K C TEM. 4TO CPOK rogHocTn CO 3aBUCUT OT
CTabunbHOCTM Matepurana, 3ToT NnapaMmeTp TakKxXe BIMSAET Ha KOJIMYeCTBO HEO6XOAMMOro UCXO4HOro Matepunana.

Mpumep — MuKkpo6unonormyeckum maTepuasaM CBOCTBEHHA OrpaHNnyYeHHas cTabunbHOCTb,
NO3TOMY UX CPOK FOAHOCT M KOpoYe, YeM Y FOPHbIX NopoA. N paBHOro KoONnM4yecT Ba 3K3eMNASAPOB
CO, koTopoe nNpegnonaraeTcsa peannsoBaThb 3a roj, konmyecTBO 3k3emnnapos CO Mmukpobuonorun-
Yyeckoro maTepuana 6yaeT MeHblle, YeM KOsim4yecTBO 3k3emnnapos CO ropHbix nopoa. ns onpeje-
NneHnsa meT ponornyecknxxapakrTepncTunk CO MMKpobrnonornyecknx maTepuanos noTpebyeTcsa 60Nb-
lwee yncno npo6, HEO6XOANMbIX A1 NTPOBEPKN CTabunbHOCT N B NepBblli(ble) rog(bl) n/unn B TeveHne
BCero cpoka rogHocTwun CO.

5.5 iccnefoBaHne BO3MOXHOCTU BbINOMIHEHWUS NpOrpamMmm

WccnepoBaHve BO3MOXHOCTY BbIMO/IHEHMSA NPOrpamMm pa3paboTKu 1 onpeaeneHnsi MeTPOoIorMYecKnx xa-
pakTepncTuk CO NpPoBOASAT BTEX C/IyHasx, KOr4a BO3HUKAOT COMHEHUS B MOJTYHEHUMN 4OCTATOYHO OAHOPOAHOrO
1 ctabunbHoro ACO. [ins BoiGopa Hausy4lero cnoco6a npurotoseHns matepuana CO. BbiGopa cTabUNbLHOro
matepuana unv onpegeneHust NPUrogHOCTU ero A5 [OCTUXEHWUS MOCTaB/IeHHOM Lenn Heo6Xo41MMO BKIOUYEHNE B
nporpaMmmMy onpegeneHns MeTPosIOrMYecknx xapaktepuctuk CO mccnefoBaHunii, CBSA3aHHbIX C BO3MOXHOCTbIO
BbINOJIHEHWS BCEX 3an/laHNpPOBaHHbIX pa6orT.

NccnepoBaHne BO3MOXHOCTY BbINOSIHEHWSI MPOrpamMm NpPoBOAST B LiesisiX NpefoCcTaB1eHNSI BO3MOXHOCTH
nabopartopursam, yuacTByOLWMM B paboTax Mo onpeaesieHnio 3HaYeHU aTTecTyeMbIX XapakTepUCTUK MaTeprana
ACO. NnpoBepuTbL CBOM CpeLCcTBa U3MepeHuii, 060pyaoBaHne, 0TpaboTaTb METOAUKUN (MeTOAbI) N3MepPeHuii. Ans
Takux UCcef0BaHNn pekoMeHAyeTca UMEeTb NapTuio MaTepuana, He O T/IMYAIOLLErOCs UM HE3HAYUTETBHO OT/IN-
YalLWerocs rno CBOWCTBaM MJ/IM COCTaBy OT MCXOAHOro Mmatepuana ACO.

5.6 MpeanonaraeMblit CPOK CNYX6bl U CPOK TOAHOCTM

Mpegnonaraembiii CPOK CNYyX6bl 1 CPOK rogHOCTU ACO OTHOCSITCA K BXXHbIM NnapameTpam, KoTopble Heo6-
XOAVMMO YUUTbIBATb NP NJaHUPOBaHMM Pa6oT Mo ONpPeAesieHnIo MeTPOJIOrMUYECKNX XxapakTepuctuk CO. Ans yse-
NINYEHNsI CPoKa CNyXx6bl U/mnn cpoka rogHocTn ACO [O/XHbI 6bITb MPUHSATLI Mepbl, yUYMUTbiBaloWMe nNpupoay
hakTopoB, BAUSIOWMX HA CTABUIBHOCTEL MaTepuana.

MNpviMepbl

1 Ype3mepHOe BbICYLUMBAHUE UMW C/IMLLKOM BbICOKas BIAXHOCTbL MOryT AecTabunn3vpoBaTb MaTe-
puan. Bo MHOTUX C/lyyasX BMaXHOCTb UrpaeT K/UYEBYIO POJib B MexaHu3Max, BefylLmnx K HecTabunbHOCTun
MaTpuLbl U ee NapaMeTPOB.

2 lnsi npekpalleHusi 6akTepuanbHON ak TUBHOCTHY B CO 6MONOrMUYecKnX MaTepnanoB MoXeT 6biThb npe-
LyCMOTpeHa cTepunnsauma Win nacTepusauus marTepuana. OgHako cnefgyeT yunTbiBaTb, UTO 3TU Mepbl
MOTyT HEeraTUBHO B/USITb Ha CBOWCTBa MaTepuana.

3 BBegeHne pa3/inyHbiX 406aBOK BO BPEMS NMPUTOTOB/IEHNS PACTBOPOB MOXeT YBENNUYUTb CPOK CYX6bl
n/vnu cpok rogHocTu CO.

MpepBapuTenbHasa nHOPMaLNA 0 CTabUIBHOCTM 1 YC/I0BUAX XPaHeHsA maTepuana CO MmoxeT 6bITb Noy-
yeHa U3 inTepaTypHbIX UICTOYHMKOB.

CpokrogHocT CO 3aBUCUT OT YC/IOBUI XpaHeHUs, TWwaTelbHOCTY nccnegoBaHnsa ctabunbHocTn CO. o6bek-
TUWUBHOCTMU Bbi6Opa BANAIOLWMX (DaKTOPOB M NOYHYEHHbIX OLLeHOK (CM. 8.5).

5.7 NMpurotoB/sieHne maTtepunanos

5.7.1 BeoaHas 4yacTb

B HacToAwem nogpasgene gaHbl 06liMe, HO He UCYepnblBaloLLMe peKOMeHAaLMn, Kkacatolwmecs NpurotTos-
nenus matepuanos CO. MNpeacTaBieHbl Hanboee YacTo BCTPeYaroLLnecs NooXeHus, TpebyoLwme Twate/IbHOro
npegsapuTenibHOro pacCMOTPeEHMSA Nepes peanusauneil MeTogukm npurotossenns CO. onpegeneHns MeTposioru-
yeckunx xapaktepnctnk CO.

5.7.2 CuHTeTUYeCcKne martepuarsnbl

CuHTeTMYecKue matepuasbl, Takme Kak YACTble BeLecTBa, pacTBOPbI 1 ra3oBble CMecK, roTOBAT CNOCO60M,
OT/INYHBIM OT NPUrOTOBJ/IEHNS B6O/BbLIMHCTBA MAaTPUUYHbIX Matepuanos. MNpun co3gaHnm MaTeprManoB Ha OCHOBE Be-

6
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LeCTB BbICOKOW YNCTOThbI A8 YMEeHbLIEHUS coAepXKaHNA NpuMecei MoryT 6bITb UICNO/Ib30BaHbl ONOHUTENbHbIE
MeTOoAbl OUMCTKN. BbIGOp 3TNX METOAOB 3aBNCUT OT OCHOBHOIO, NpeAcTaB/AOWEero MHTepec KOMMNoHeHTa. MeTo-
[Obl OYNCTKM BKIOYAIOT B CEOSA ANCTUNNALNIO, NEPETOHKY N/MAKN NepekpucTannmsauunto. Nocrse o4YNCTKN NCXOLHOTo
maTepuana CO naptnio ACO roToBSIT Cy4eTOM peKoMeHAauunii, onucaHHbiIx B5 7 — 5.9.

MpumevaHnsn

1 MHoOrve pacTBOpbl W ra3oBble CMeCU FOTOBAAT C MCMO/Ib30BaHMEM MeToAa rpaBMMETPUN, A/1 KOTOPOro J1Ierko
MOXeT 6bITb YCTaHOB/IeH GlomxeT HeonpeaeneHHoCTU. CTeneHb YMCTOTbl UCXOAHbIX MaTepuasioB 1 HeonpeaesieHHOCTb
ee OLEeHKM BXOAAT 8 Mofeb pacyeTa 3HaYeHW BENNUMH, XapakTepusytoLimx coctaB Mmatepuana CO. 1 ux HeonpeaeneH-
HOCTW.

2 Mpu npurotoBneHnn maTepuasia CO MOXeT GbITb UCMOJIb30BaH BOJIIOMOMETPUYECKU METOZA, OTHOCUTENIbHO
NpocToil B peanunsaunn, HO. Kak MpaBw/o, XapakTepusyowumiica 6osiee BbICOKOV HeomnpeAenieHHOCTbIO, YeM rpaBumeT-
puyeckuini metoa.

5.7.3 CmowwnBaHne marepuanos

Cnoco6 npurotoBnieHna matepnana CO nyTem cmellnBaHUs ABYX Unu 6onee maTtpul, MPUMEHSIOT B TOM
criy4dae, ecnv npegnosaratoT, YTO 3HaYeHNE BeIMUNHBI, ycTaHaBMBaemoe npu atrectaymmn CO. 6yaet oTHOCHK-
TeNIbHO BbICOKUM W/ HU3KUM. DTOT NPOLECcC yylle BCEro oCyLWecTB/IATb C MPUMEHEHNEM MaTPUL, aHaNOTNYHbIX
BUOB.

Mpu cmewmBaHn MaTepuanbl AO/MKHbI HAXOAUTLCS B TaKOM COCTOSIHUW, YTO6bI OTCYTCTBOBa/IM ariomeparhbl
yacTuy. MocKonbKy BNara B CMelBaeMblX MaTepuanax CayX1uT OCHOBHbIM (hakTOPOM arsiomepauunm, cylika ma-
TepunanoB Ha BO3Ayxe, Kak NnpaBuio (HO He Bcerga), NpuBoOANT K UCHE3HOBEHUIO arioMepaTtoB Mpu cMewnBaHuu.

Heo6x0AMMO yunTbIBaTh, YTO B paje CriyyaeB ariomeparbl MOTyT He NCUYE3HYTb MPU CMeLNBaHUN N HEKOTO-
pblii ypOBeHb ariomepaumm 4acTUL, MOXeT BbITb HEM36GEXeH.

MNMpumep — B coeBOM MOPOLUKe arsioMmepaTbl COXPaHATCA Npu cogepXaHun Bnaruv meHee 2 %

Cnepytowee TpeboBaHMe K HagnexauwemMmy CMeWnNBaHUIO NCXOAHbIX MaTepruasioB COCTOUT B TOM. YTOObI
N/I0THOCTb CMeLWBaeMblx 06pa3LoB 1 pacrnpegeneHre pasmepa nx 4yacTul, 6b111 Nofo6HbIMU. ITO CYLECTBEHHO
YMEHbLINT ONacHOCTb cerperauun. icnonb3oBaHne NoAxo4sauWel TEXHOIOTMN, NpaBuUiIbHOE NPUMEHeHUe MeTo-
0,0B YMEHbLEHUS pa3MepoB 4YacTul, U CMeWwnBaHUa NO3BONAT NONYUYUTb NApTUIO AOCTATOYHO O4HOPOAHOrO U
cTabunbHOro Matepmana.

PekomeHayeTca NpoBOANTL UCCNedOBaHNe O4HOPOAHOCTN HECKO/TIbKUX MOPLNI CMelaHHOro matepuana
OTHOCUTENILHO YCTaHaB/IMBAEMbIX MpU aTTeCTaALMN BEIMUYMH, XapakTepU3yLWmnx cocTas UM CBONCTBO.

MpumMmeyaHune — [na nonyyeHusi ceefeHnii 06 ogHopoaHOCTM MaTtepuana CO uccnefoBaHUe AoMnycKaeTcs
NPOBOAUTbL, UCMOMb3Yys HebO/bLLOe KOMIMYECTBO MOpLUMiA. CuMTatloT, YTO pe3ynbTaTbl U3MEPEeHW onpeaensieMoil Benmyn-
Hbl B 10 npo6ax MOryT 6biTb AOCTAaTOYHbLIMU A1 MPUHATUS PELLIeHUs O NPUrogHOCTM CMeLLlaHHOro mMarepuana gns
[asIbHEeRLWNX nUccneaoBaHWUii.

5.7.4 o6aBKK
B HEKOTOPBIX C/yyasix MeTo BBeAeHNs1 ,06aBOK pacCMaTpUBalT Kak O4uMH U3 Hanb6osiee NoaAXoAsiWwmx npu
n3rotosneHnn matepuana CO.

Mpumep — MeTop BBefeHUA f06aBOK MOXeT 6blTb NPUMeHeH Npu nsroTosneHnn ACO cocTaBa:

- NO/INXNIOPUPOBAaHHbIX 6MEHNNOB B CBMHOM X1pe, MaTepuas KOTOpPbIX NPY MOBbILWEHHbIX TemnepaTy-
pax npeacTaBnseT cob0i XNAKOCTb;

- pacTBOPOB, MeTa/I/IOB 1 CNJaBOB, Macen:

- rasoBblIx cMeceli u ap.

Oco6eHHOCTb NPMMeEHeHUs MeToAa BBeAeHNS 406aBOK COCTOUT B HEO6XOANMOCT N AOCTUXKEHNS AOCTATOY-
HOli OJHOPOAHOCTU U cTabunbHocT matepnana ACO. NpaBubHOE NCNO/Ib30BaHNE MeTo4a BBeeHNs 406aBOK
no3BoAET NONYyYNTb MaTepuan, oTBeyalWwnii TpeboBaHNAM OAHOPOAHOCTU N CTABUILHOCTU faxe ANA TBepAbIX
MaTepuasnos.

OAHMM 13 cnocobos peannsaynm metoa BBefieHNA 06aBOK NpPU NCNO/Ib30BaHNN TBEPAbIX MaTepuanos
MOXeT 6bITb NPYMeHeHNe MeTo4a «Ha4ya/lbHOro CMaynMBaHWsA», 3aK/1l04atoLWerocs B TOM. YTo fo6aBNAeMblit KOM-
MOHEHT PacTBOPSAIOT B HEO6XOAMMOM KO/IMYeCcTBe pacTBOPUTENs, AOCTAaTOYHOM A5 NMOJIHOrO CMavynBaHUs Mo-
BEPXHOCTM TBEPAOro Mmatepuana. PactBoputenb A0/XeH OblTb BbiGpaH Takum o6pa3omM, 4TOOGbl MOXHO Obl10
KOHTPO/IMPOBATb €ro ncnapeHue.

MpumevaHnsa

1 Ecnn ckopoCTb UCMapeHns CAMLLKOM BbICOKa, f06aBKa CHOBa MOXEeT BbIAE/UTLCA 13 MOp 1 06pasoBaTh CKorse-
HUA. B aToM criyyaB CcBSI3b f06aBKM C MOBEPXHOCTbIO He OyAeT AOCTaTOYHOW, YTO MOXET BAMATb Ha CTabuIbHOCTb U
OAHOPOAHOCTb MaTepuana.

2 CNMWKOM Masible CKOPOCTW UCNapeHust MOryT MpMBECTU K MUrpaumy ApYrux KOMMOHEHTOB, MPUCYTCTBYIOWMX B
Martpule, 1 gaxe K Ux norepe.
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Ana paga rpynn MmatpuyHelx ACO npuMeHeHne meToAa BBeAeHUs f06aBOK CHMTalOT HeNnoAXoAsiWMM cno-
COo60M MoslyyeHnss MaTepurana c TpebyeMbIMU 3HAYEHNAMU XapakTePUCTUK, MOCKOJIbKY 3TO MOXeT cTaTb MPUUYUHOW
nonyyeHus matepunana ACO. oTnmyatowerocs ot matepuasa peasbHoOW Npoo6bl.

MpumeyaHune — MoOryT BO3HUKHYTb pas/iMumst B COCTaBe MarepuasoB, T. €. COeAMHEeHVs, BCTpevalolmecs B
npvpoje 1 BBeAeHHble B Ka4ecTBe J06aBKu, MOTyT 6bITb Pa3/IMYHbIMU, YTO ByAeT B/INATb Ha UX CMOCOBHOCTb, Hanpumep,
K 9KCTPaKuuu.

Heo6xo04MMO KOHTPO/IMPOBAaTb 9KBUBANIEHTHOCTb A06aB/1ISEMOro MaTepuana K npMpoaHbIM (3arpAa3HeHHbIM)
Marepuanam (npunycnoBun, eC/IM HO NOCTasBJsieHa creumnasbHas nHas 3afaHa) B Lesisix co3faHus npeacraButeslb-
Horo matepuana ACO no OTHOLEHMWIO K peasibHbIM Npo6am.

5.7.5 TomoroHusauma n geneHue

BbI6paHHbIli NICXOAHbIN MaTepuan, Kak npaBunio, NogBepratoT HECKOIbKMM 3Tanam NoAroToBKM NPy 3roTos-
neHus matepuana CO. 3Tanbl n3rotossieHna matepnana CO mMoOryT Bk/touaTb B Ce65 CyLUKY, U3MesibYeHune, Npo-
cevBaHue. KOHCcepBauuio, pasgesnieHne n/wnun pacosky. MNpu nnaHnpoBaHum paboT no cos3gaHnto CO AOMKHbI ObITb
3apaHee BblbpaHbl arperaTHoOe COCTOsHMe, cocTaB (CBOliCTBa) nccnegyemMoro matepuana.

Matepuan CO. B psige cnyvyaes, MOXeT NpeAcTaBAATbL CO60M IKCTPAKT KaKOro-mb0o KOMMOHEHTA, BblAe/eH-
HOro n3 nccnegyemolii maTpuubl. OfgHaKo NpeanoYTUTeNIbHEE, YTOGBLI NpoLeAypa NPUroToBneHns matepunana CO
no3BoJifJla COXPaHATbL MaTpuuy UCXOOHOro MaTepuana, HECMOTPA Ha TO 4TO B pe3y/bTaTe 3TOro npouecca
HEO4HOPOAHOCTbL MaTepuania MOXeT ObiTb YyMeHbLIEHa, a CTabuIbHOCTb — yBe/inyeHa.

MpumeuaHune — lNocTaBka CTaHAAPTHOro o6pasLa, maTepvasl KOTOPOro NpeAcTaB/sieT COBOW IKCTPaKT, He
Nno3BONNT NPOBEPUTL MPaBW/ILHOCTL MPOBEAEHUS MPOoLeAypbl 3KCTPakuun B naéoparopumn notpeéutens.

Bbi6op cnocoba NpuroToBsieHNA matepuasna NPoBOAAT C y4eToM TpeboBaHUii KaT TecToBaHHOMY 3Haye-
HUIO. HeoNpeAe/IeHHOCTN aT TecTOoBaHHOTo 3HavyeHuss ACO. K CPOKY CNyx6bl, CpoKy rogHOCTUACO. Kk cnocoby
npumeHeHna ACO.

5.8 OnpegeneHne o4HOPOAHOCTHU

Mpw BbINOAHEHUN NMPOrpaMMbl onpeAeneHns MeT posiornvyecknx xapakrepmc Tk CO Heo6xo4MMo NpoBec-
TN nccneposBaHne 0OA4HOPOAHOCTU C LieN1bio MPOAEMOHCTPUPOBAaTh A0CTaTOUYHYO OAHOPOAHOCTL MaTtepunana CO
Mexay aksemnasipamu B naptumn. OueHka HeonpeaesieHHOCTH, 06yCNOBIEHHON 3MeHeHNeM cocTaBa (CBOICTB)
Mexnay aksemnaapamun CO B napTum, NO3BOMAET YCTAHOBUTHL COCTABNAIOLYIO0 YacTb HeoNnpeAeeHHOCTM aTTecTo-
BaHHOro 3HadyeHus ACO.

B cnyyae ecnu matepuan ogHOPOAHbIN (Hanpumep, pacTBop), onpeaeneHne Mexak3eMnasapuoli HeogHo-
poAHOCTM Takxke Heob6xoaumo. MNpu nccnegoeaHumn TBepabix maTteprnanos CO, BKOYas CyCMeH3Un 1 ocagku,
Heo6xXoAMMO NpefyCcCMOTPeTb NCCie,0BaHNe BHYTPIK3EMMNIAPHON HEOAHOPOAHOCTUN AN onpeAeeHNs HauMeHb-
wei npeacTaBUTEIbHOW NPOGLI.

Yuncno npob Heo6xo4MMbIX, 418 onpeAeneHns ogHOPOAHOCTH, 3aBUCUT, MPENMYLLLeCTBEHHO, OT Yncia npoo,
HeobxoAMMbIX NP NCCef0BaHNM OA4HOPOAHOCTU Mexay ak3emnnapamm CO. MUMHUMaNibHOE YNCN0 NPOM3BOIbLHO
oTbupaemblx ak3emnnsapos CO. Kak npaBu/io, Bapbupyemoe oT 10 o 30. He J0/1KHO 6bITb MeHee 10.

Mpw onpegeneHnmn onTuManbHOro uncna npob 4ns ncciefoBaHNSa OAHOPOAHOCTU PEKOMEHAYTCSA NCMOb-
30BaTb CTATUCTMYECKM 06GOCHOBAHHbIE METOAbI, YYNTbIBatoLWMe BIUsIHUE HeonpeaeleHHOCTN, 06YC/IOBNEHHO 13-
MepeHUaMU. Yncno otémpaembix Npob 3aBUCUT OT 06 bema NapTun, BbibpaHHbIe 3K3eMMNASAPLI AO/KHbI ObITb Npes-
cTaBUTENIbHLIMW MO OTHOLWEHWIO KO BCel napTum matepuana ACO. MNpu BbINONIHEHWM 3TOFO TpeboBaHMUA Heob6xoan-
MO YyUnTbIBaTb HEONpPeAENEeHHOCTb N3MepeHunii, ABNSAIOLLYIOCS (B YC/IOBMAX NOBTOpsieMocTn) dyHKLUNe cTaHaapT-
HOro OTK/TOHEHWS MOBTOPSIEMOCTUN U YMCNa NnapansieNbHbIX U3MEPEHNIA.

B FOCT 8.531. [4] npuBeAeHbl KOHKPETHbIE PEKOMEHAALMN MO NIaHMPOBaHUIO U NPOBeAeHU0 paboT no uc-
cnefjloBaHNIO oHoOpoAHOCTK MaTepunana CO.

MpumeuyaHune — BBegeHne NONOXeHUS 0BYC/IOBNEHO TPe6GOBAHNAMUN HALMOHA/IbHbIX HOPMaTUBHbIX
AokymeHToB FOCT 8.531 1 pekomeHzauuii [4] B YacTu uccnefoBaHns ogHopogHocTu CO.

5.9 OnpepeneHne ctabunbHOCTU

WccnepoBaHve cTabunbHOCTY NPOBOAAT B LieN1SIX NOATBEPXAEHUSA cTabunbHOCTN MaTtepunana CO nnm oueh-
KN CTeneHn ero HecTabuIbHOCTU NOC/Ie NPUroTOB/IeHUA. [locTaTOYHO cTabunbHbie MaTepuasnbl MOryT o6nagatb
HecTabnIbHOCTbIO MO OTHOLWEHUIO KOAHOMY UM HECKO/IbKUM aTTecToOBaHHbIM 3HayeHuam CO.

CtabunbHocTb MaTepnana ACO MOXeT pas/sinyaTbCs B YC/IOBUAX:

-XpaHeHUs (4oNroBpeMeHHas cTabubHOCTb);

- TpaHCNopTUPOBaHUA (KpaTKOBpPeMeHHas CTabuNbHOCTb).
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[onroBpemMeHHas cTabuUbHOCTb ONpejesnsieT cTeneHb OCTaTOYHOW HeCTabUbHOCTM aTTECTOBAHHOMO 3Haye-
HMA ACO npu 3aaHHbIX yC/I0BUAX XpaHeHUs. Heo6xo4MMo yCTaHOBUTb flaHHble YC/T0BUS 1 NPOBECTN nccnepno-
BaHWe yCTOMYMBOCTM CTaGU/IBHOCTU MaTepuana BaTUX yCrioBusx. ilcxogHas Temnepartypa Ao/kHa 6bITb BbiGpaHa
Takum 06pa3om (ecsivM 3T 0 BO3MOXHO). YTOObI 3Ha4YeHne aTTecTyeMoli xapakTepnuctukn matepmana CO He usMeHs-
nock. T. e. matepuan ACO coxpaHs/ CBOK CTabUbHOCTb.

MpumeyaHne — MHOrMe GuonOrMyeckne N NPUPoOAHbIE MaTepviasibl NPOSBASAIOT ONpeAesieHHyH0 cTeneHb
HecTabu/IbHOCTW, HECMOTPS Ha cTapaHus onpeaesnTb (YCTaHOBUTL) ONTUMa/lbHble YC/IOBUSI XPaHEHWS.

Ycnosust TpaHCMopTUPOBaAHUA criefyeT BblOMpaTb TakMM 06pa3oMm, YTOObI N3MEHEHME 3Ha4YeHNsa aTTecToBaH-
HOW xapakTepucTukn mateprnana ACO BO BpeMsi TPAHCNOPTUPOBAHWSA He MpeBbIlasio USMEHEHNSA 3HaYeHns aTTe-
CTOBaHHOI xapakTepucTnkn ACO B yC/TOBUAX XPaHEHUSA y N3rotoeutens. B Tex cnyyasx, korga yc/ioBus TpaHc-
nopTtuposaHusa ACO {Hanpumep, OT U3roToBUTESNA NOTPEOUTESIO) B/IUAIOT Ha CTabUIbHOCTL MaTtepuana 6onblue,
YeM yCnoBUS XpaHEHWS, HeonpedesIeHHOCTb, 06yCN0B/IeHHast KpaTKOBPeMeHHOM HeCcTabunbHOCTbIO, A0/1KHa 6bITb
cocTaB/fifAOLWel HeonpeaeneHHOCT aTTeECTOBAHHOIO 3HadyeHnsa ACO.

B xoAe akcnepuMeHTanbHbIX paboT TpebyeTcsi NPOBECTU UCCef0BaHNe KpaTKOBPeMeHHOW cTabnbHOCTH
CO npu pasnuyHbIX TemnepaTtypax C Lefblo N3y4nTb BANAHNE TemnepaTypbl Ha cBolicTBa maTepuana CO.

NMpumeuaHune — HeobxoanMOCTb MUCCMef0BaHUS OnpedensieTcs Tem. YTO BO BpeMsi TpaHCMopTUpOBaHWs
TemnepaTypa mMatepuasia MOXeT U3MeHATbCA OT MUHYC 50 "C go nitoc 70 "C, 4TO. B CBOIO o4epeapb, IMOXeT U3/NeHATb
cocTaBs, CBOMiCTBa MaTepuana, U3MeHATb 3HaYeHUss MeTPOSIorMyecknx xapakrepucTumk ACO.

Mo pe3ynbTatam nccnefoBaHnii 4O/MHKHbI 6bITb yCTaHOB/EHbI YC/1I0BUS TpaHCcnopTuposaHusa CO. pa3paboTa-
Ha UHCTPYKLUMA No ynakoBke matepuana CO. iccnegoBaHne KpaTKOBPEMEHHO CTabMIbLHOCTH, Kak NpaBusio, 3a-
HUMaeT 1—2 mae. HO 3TOT CPOK MOXeT 6bITb NPO/AJIEH MNPY OJHOBPEMEHHOM YCTAHOB/IEHUN ONTUMasIbHbIX YC/10-
BUIA XpaHEHMS.

ViccnepgoBaHune cTabunbHOCTY TpebyeT 3HAUYUTENIbHOIO KOSIMYeCcTBa ak3eMnAsApoB maTepuana CO. na Kax-
[,0r0 OTAe/IbHOIo 3KCNepnuMeHTa He06XoANMO UMeTb 60J1ee OAHOro 3Kk3emMnaspa. B cBsA3n c Tem. 4TO nccnegosa-
HWS AONTOBPEMEHHO CTabu/IbHOCTM NPOAO/IKAIOTCA, Kak NpaBuio. 24— 36 mec 1 BkIloYaloT Bcebsa 5— 6 akcne-
PVMEHTOB. TO A1 U3MePeHNTi Npu Kaxaol Temnepatype TpebyeTcsi He MeHee 10— 12 ak3emnnspos. Ecnu nna-
HOM 3KCNepuMeHTa npegycMOTpeHbl UCCef0BaHUA MPU Pas/iNyHbIX TemnepaTtypax, TO YMC/I0 3K3EMMAAPOB
AOJ/KHO 6bITb YBE/IMYEHO COOTBETCTBEHHO. [1/19 UCCnefoBaHNs KpaTKOBPEMEHHOWN CTabuIbHOCTU MCMNO/b3YIOT
3— 5 0TAe/IbHbIX 9KCNEPUMEHTOB B TeUeHNe ABYX Heflefb.

Mpun nccnegoBaHNN KpaTKOBPEMEHHOM CTabUIBHOCTU B YC/I0BUAX (DUKCUPOBaHHOM TemnepaTypbl He06X04M-
MOE 4MC/I0 3K3eMNAAPOB cocTaBnseT 6 — 10. NMpu nccnefosaHnn KpaTKOBPEMEHHON CTabU/IbHOCTU B YC/TOBUAX
pas3InYHbIX TeMnepaTtyp Heo6X04MMOE YNCIO 3K3EMMIAPOB JO/KHO ObITb COOTBETCTBEHHO YBE/IMYEHO.

NMpumeuyaHune — MMpy BbIGOPE UMCNA IKIEMMIAPOB, TPEBYIOWMIXCA OIS UCC/IEA0BaHUSI CTABUIBHOCTY,
Heo6X0AMMO YUUTbIBAaTb HEOAHOPOAHOCTL MaTepuana. Ecivm matepvian HeoAHOPOAEH, TO HEOGXOAMMO BbIMO/MHATL OT-
[eNbHble U3MEPEHUsI C UCMOJMIb30BAHMEM HECKOJIbKMX 3K3EMM/ISPOB, a He MPOBOAUTL MOBTOPHLIE M3MEPEHUsI Ha Ma-
IOM yucrie 3K3eMMJIsIPOoB.

Mpu onpegenennn ctabunbHocTr CO NpeanoYTUTENIbHO Pa6oTaTb B YC/I0BUAX MOBTOPSIEMOCTU. B NpoTuB-
HOM crfly4ae cTaHAapTHas HeonpeAesieHHOCTb, 06YCMOB/IEHHAs! HECTABU/IbHOCTLIO, ByAeT U3NULLHE YBeNnveHa
13-3a B/IMSIHUS YC/IOBWI NPOMEXYTOUYHOWN NPeun3moHHOCTU.

MccnepgoBaHUsi BYC/10BUSIX MOBTOPSIEMOCTU MOTYT 6bITb MPOBEAEHbI MPU UCMO/Ib30BAHUN N30XPOHHOTO Mia-
Ha aKcnepumeHTa. MeTog npegycMaTprBaeT XpaHeHne Bcex Npo6 B yC/IOBUAX TEMNEPATYP, NPY KOTOPbIX U3MeHe-
HUWe 3HauYeHus aTTecTyeMoii XxapakTepucTuku matepmnana CO MMHUMaNbLHO UK oTcyTcTBYeT. Mpo6bl HaxoasATcA
npv BbIGpaHHOW TeMnepaType A0 TeX NOP. MOKa BeNYMHA, XapakTepusyiolas CocTaB UIN CBOWCTBO, BO BCEX
npo6ax He 6yaeT uaMepeHa. BpeMs Kaxaoro akCneprmeHTa onpegensercs BpeMeHeM, NpoLueAwM ¢ MOMeHTa
NoMeLLeHVA 3K3eMNIAPOB B YC/I0BUS BbIGPAHHOM TeMnepaTypbl, 0 MOMEHTA, KOr4a UHTepecyloLlas BesIMymHa,
XapaKkTepusytoLiasi CocTaB U CBOWCTBO, BCeX 3K3eMNIAPOB GyAeT MU3MepeHa.

Lns KNaccuuyeckoro naaHa akcneprvmMeHTa (8.2) crnegyeT BblGpaTb METOAUKY M3MEPEHU C HU3KUM 3HauYe-
HMeM CTaHAaPTHOTO OTK/IOHEHUSI MPOMEXYTOUYHOWN NPeLn3NOHHOCTH.

NMpumeuaHus

1 MocKOsIbKY JOCTUTHYTL BbICOKOW BOCMPOM3BOAMMOCTY pesysibTata M3MepeHuli no BbIGPaHHON METoAuKe u3me-
peHuit cnoxHee, Yem BbICOKOV MOBTOPSIEMOCTH, MPEANOYTUTESIbHEE MCMO/b30BaTh U30XPOHHLIN M1aH 3KCNepUMEHTa.

2 HeornpeaeneHHOCTb Pesy/ibTaToB M3MEPEHWI MpPY UCTMO/b30BaHUM K/IACCUYECKOrOo M/laHa SKCMepuMeHTa Bee-
roa 6yneT 6osblue, YeM HEOMpPeAeseHHOCTb Pe3y/IbTaToB M3MepPEeHWii MNPy UCMOSIb30BaHUM U30XPOHHOTO MiaHa. JTo
03HauaeT, uTo CPOK rogHoCcTU CO. KOTOPbIA MOXET 6bITb YCTAHOB/IEH MPY M3OXPOHHOM WCC/IEA0BaHUM CTabUIbHOCTH,
6yAeT ANMHHee, YeM Cpok rogHocTy CO. YCTaHOBNEHHbIV NPU UCCMeA0BaHUM CTabUBHOCTU C UCMOMb30BaHWEM K/1acCu-
Yeckoro nsaHa.
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3 3KCnepuMeHTasIbHbIV NNaH UccnefoBaHus CTabuNbHOCTY, BKIOYas onpejesieHne onTUMaslbHOro Yucna oT-
AeNbHbIX 3KCMEPVMEHTOB M YKcNa OTGMPaeMbIX NPOG, MOXET BbITb OCHOBAH Ha CTATUCTUYECKO/ Moaenu. B cBsA3u ¢ Tem.
4YTO B 6ONBLUMHCTBE UCC/IeA0BaHNli CTabuUIbHOCTU MCMOSb3YHOT SMMMPUYECKYHO MOAENb, YUCIO OTAE/bHbIX 3KCMepUMeH-
TOB AO/HKHO 6bITb AOCTATOYHO BE/IMKO, YTOGbI MOXHO 6bISI0 OLEHWUTH MPUMEHUMOCTb Mogenn. Hanpumep, An8 NNHER-
HOli Mopgenun TpebyeTcs He MeHee Tpex-yeTbipex Toyek (MOMEHTOB BpPeMeHW), HO valie — 60iblue, YTO6bl MOAYYNTb
60s1ee TOYHYIO OLEHKY. [N Mogeneli ¢ 6ONbLUMM YAC/IOM MapaMeTPOB YMC/IO SKCTMEPUMEHTOB (OTCHETOB) [O/MKHO BbiTh
yBe/IN4eHO COOTBETCTBEHHO.

B (4). [6} npnBefeHbl KOHKpe T Hble peKOMeHAaL M K NaaHnpoBaHuio 1 NnpoBeeHnto paboT no oueHnsa-
HUIO cTabunbHocTU maTepuana CO.

MpumedyaHne — BriouyeHne NonoxeHns obycroBieHo TPeboBaHNAMN HaLVOHa/IbHbIX HOPMaTUBHbLIX
[OKYMEHTOB — pekoMeHAaumii [4]. [6J B yacTu nccnegoBaHus ctTabunsHocTu CO.

5.10 Bbi6Op MeTOANK U3MEPEHUN

MeTognka usmepeHuii, ncnonb3yemas Npu onpegeneHnn ogHOPOAHOCTHU, A0/KHA UMETb fOCTAaTOYHbIe No-
BTOPAEMOCTb U Ce/IeKTUBHOCTb.

MeToguka nsmepeHuii, ncnosib3yemas npu onpegesieHnn ctabunbHOCTW, NpegycMmaTprBaroLas npoeeje-
HVe N3MepeHnin B pasHble AHWU. AO/DKHA UMEeTb JOCTaTOYHYIO CENIEKTUBHOCTb Y OTHOCUTENIbHO HNU3KOEe 3HayYeHne
CTaHAAPTHOIO OTK/IOHEHUS NPOMEXYTOUYHOM NPEeLN3NOHHOCTU.

MeToAnkn nsmepeHuii, ncnonb3yemMble Npu onpegesieHnn cTabuabHOCTU, OAHOPOAHOCTY, 3HAYEHUS aTTec-
Tyemoii xapakTepucTukn CO. MOryT 6bITb pa3fIMiYHbIMU. YCTaHOB/IEHHAsA NPOC/IeXNBAaeMOCTb pe3y/ibTaToB U3Me-
peHni Npyn oueHnBaHUM OAHOPOAHOCTHN, CTABUNIBHOCTY, ONpeAesieHNN 3Ha4YeHNIi aTTeCcTyeMOl XxapakTepucTuKkn
maTtepuana CO ko6l emMy ONOPHOMY 3HAYEHUIO NMO3BOMUT N36exarTb MHOTUX 3aTPYyAHEHWN. TaKnM ONOPHbIM 3Ha-
yeHneMm MoxeT 6bITb ACO CycTaHOB/IEHHOV MPOC/eXNBAeMOCTbIO, MPUTOAHbIV A1 KAIMGPOBKX, MOBEPKMU, Fpa-
LYVPOBKU CPeACTB U3MEPEHUI N KOHT PO/ TOYHOCT U pe3y/ibTaToB N3MePEeHN, NOSTyYEeHHbIX MPY BbIMO/THEHUN
pasNnyHbIX MeTOoAUK M3MepeHnii. ObecrneveHne NPOCNEXMBAEMOCTN Pe3y/ibTaToB U3MEPEHUI NP onpegeneHnn
3HaYeHW aTTecTyeMOo xapakTepucTnukn matepmana CO siBnsieTca BaxXHbIM Tpe6oBaHMeM.

Mpu onpegeneHnn s3HayeHNsa aTTectyeMori xapakTepnctukn CO. 0co6eHHO peanbHbIX MaTpuL, NPeanoyYTu-
Te/IbHO MCMNOJ/Ib30BaTh pa3/inyHble MeT OANKN U3MEPEHN 1 MpUBeKaTb pa3Hble labopaTtopuun. Pe3yibTaTtbl uame-
peHuniA. NoNyYeHHble NO pa3/InYHbIM Me T oA4NKaM N3MEPEHUI N pa3NNyHbIMU TabopaTopuaMn, A0/KHbI BbITb
npocnexveBaeMbl K ONOPHbIM 3HAYEHNAM, BbIGPaHHbLIM NPU NJaHMPOBAaHUM dKCNepUMeHTa.

OnpepgeneHne 3Ha4YeHNs aTTeCTyeMOli XapakTepUCTUKN MOXET 6bITb BbINOSTHEHO:

a) C ICNOJIb30BaHNEM O4HOW MeTOANKN N3MEPEHWNIA;

b) C UCMO/Ib30BaHNEM Pa3INYHbIX METOAMK N3MEPEHU U/ pa3nnyHbIX 1abopaTopuii.

Mopaxop b) oTHOCUTCSA K 9KCNepnMeHTaslbHO MOAenn, N3BeCTHOI Kak MexsiabopaTopHbIii cnocob onpepge-
NeHna aT TecTOBaHHOIO 3HaYeHns (fanee — mexnabopaTopHblli akcnepuMeHT). Cnocob npeagycmaTpuBaeT B3a-
nmogencTBmne KoopamHaTopa 1 y4acTHMKOB Mex/1abopaTopHOro akcnepmumeHTa. MeToankM U3MepeHui, NCnosb-
3yemMble Npu Mex/1a6opaTopMoOM 3KCMepPUMeHTE, flO0/HKHbI UMETb NMPOC/EeXUBaEMYIO CBSI3b KYCTaHOB/IEHHOMY OMop-
HOMY 3Ha4YeHu o, NpeanoYTUTeIbHO KeauHuue CU.

NMpumMeyaHune — 3aaya yCTaHOB/IEHUSI NPOC/EXNBAEMOCTN PE3Y/IbTATOB M3MEPEHUIA BbIXOAUT AANEKO 3a
pamKu M3MepeHuid, oHa 3aTparuBaeT W npoueaypy Npo6GonoAroToBku o6pasua. MNpouedypa Npo6onoAroTOBKA MOXET
BK/HOYaTb B CEGS U3MEHEHME (PU3MNYECKOTO COCTOSIHMS, XMMMYECKOrO COCTaBa UCC/lefyemMoro martepvasna, Hanpumep
pasnoxeHne maTepuana, aKCTparMpoBaHue BeELLECTB, MOANEXalMX onpeaeneHunio.

Tpe6oBaHUA K U3MEPEHUAM, NMPOBOAMMbIM NpU onpegeneHnmn ogHOPOAHOCTU, CTabUNbHOCTUN, 3HAYEHUSA aT-
TecTyemMoW xapakTepUCTUKN, MOTYT 6bITb 06beMHEHbI NPU OL,eHMBAHUN aTTeCTOBaHHOro 3Ha4yeHnsa ACO 1 cTaH-
AapTHO HeonpeesleHHOCTN aTTECTOBAHHOIO 3HavYeHus. MNoslyyeHHble pe3ynbTaTbl U3MepPeHnii f0/IKHbI OTHOCUTb-
CA K OOHOW M TOWM Xe «lWwKase», BCe U3MeEPEHUS [O/KHbI OblTb BbINO/IHEHbI C NCMNO/Ib30BaHNEM MOBEPEHHbIX
(kannbpoBaHHbIX) U (NPUHEOGXOAMMOCT W) rPafYyNPOBaAHHbLIX CPEACTB N3MEPEHUIA. Mpy NpUBAEYEHUN AONOSTHUN-
TeNbHbIX NabopaTopuii ncnonb3oBaHne onpegeneHHoro Tuna ACO unam CO no3sonuno 6bl NOATBEPAUTL COrlaco-
BaHHOCTb MeXAy pe3y/bTatamu N3mMepeHunii.

NMpumeyaHune — PelleHne yKka3aHHOM 33aumn CBS3aHO, C OAHOV CTOPOHbI, C NPaBW/IbHBIM BbIGOPOM OMOPHOrO
3HAYEHMSI U YCTAHOB/IEHUEM, TakVM 06Pa30M, METPOJSIOrMHECKOW MPOC/IEXMBAEMOCTU, C APYTOi CTOPOHbI — CO Croco6-
HOCTbIO NMPOLAEMOHCTPUPOBATL AOCTOBEPHOCTb M COrMIaCOBaHHOCTL PE3y/IbTaToB U3MEPEHW, NOMyYeHHbIX Ha passinyd-
HbIX CTAAWsIX IKCMEPVIMEHTA.
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B HOpMaTuBHbIX AoKyMeHTax — FOCT 8.531 n pekomeHgaunax [3]— [7) npeAcTaBieHbl KOHKPeTHblE
pekomeHAaLun No BbI6Gopy MeT OAMK U3MepeHunii Ans onpegenieHns O4HOPOAHOCTU, CTabuibHOCT N, 3Ha4YeHU
aTTecTyemoli xapakTepucTuku CO.

MpumeyaHune — BrioyeHne NOMOXeHNA 0BYCIOBIEHO TPe6OBaHNAMN HaLMOHaIbHbIX HOPMaTUBHbIX
nokymeHTOB — FOCT 8.531 1 pekomeHgaumii {3}—[7] B yacTu nccnefoBaHus cTabubHOCTUW, OAHOPOAHOCTU,
yCTaHOB/IEHVs1 3HAaYeHU aTTecTyeMol xapakTepucTunkm maTepuana CO.

5.11 AtTecTauunsa

ATtTtectauymsa ACO onucaHa B pasgene 11.

5.12 KpaTkoe n3noxeHune pabot

Co3paHue CO Bk/OYaeT B cebsa cnegytolime aTanbl:

- BbIbop maTtepunana (matpuubl) CO. atTecTyeMblX XapakTepUCTUK, UX AOMNYCKaeMbIX 3HaUYEHWN 1 3HaYeHWN
X HeonpeaeneHHOCTEN:

- NNaHVpoBaHue npoleaypbl 0T60pa NCXOAHbIX MaTepuasios A1 NPUroToBsieHNa maTepunana CO;

- NNaHMpoBaHue npoueaypbl NpUrotToBneHna matepuana Co;

- BbIGOp MeToAMK (MeTOA0B) NU3MEpPeHUiA, NoAXOAALWMX AN onpefenieHns O4HOPOAHOCTH;

- BbIGOp MeTOoAMK (MeTOA40B) U3MepPeHUA, NoAXOAAWMX AN onpeAeneHnsa cTabuibHOCTH;

- BbI6Op cnocoba onpegeneHns aT TecTOBAHHOMO 3HAYEHUSA:

-oT6op maTtepunana CO;

- Bbl6op MeToauk(n) [MeTopoB(a)] n3amepeHnii, nogxoaaLmMx ANA onpefesieHNs 3Ha4YeHW aTTecTyemori
Xapaktepuctuku matepunana CoO;

-onpegeneHve ogHopoaHocTn matepuana CO;

-onpegeneHne ctabunbHocTn matepuana CO;

-onpejeneHne 3HaYeHUn atTecTyemMoil xapakTepucTmukm matepunana CO;

- 06paboTka pe3y/ibTaToB U3MepPEHNA, MONYYEHHbIX NPU onpeaeneHn Of4HOPOAHOCTN, CTabUIBHOCTHY, 3Ha-
YeHuli aTTecTyemMOoW xapakTepucTukn matepuana CO. BktoYas MNOHYIO OLLEeHKY HeonpeaeneHHOCTN pesynbTaToB
N3MepeHunii;

-attecTtayua ACO.

6 OueHuBaHWe HeonpeneneHHOCTN pe3ynbTaTos |/|3mepeH|/||7|

6.1 OCHOBbI ANsi onpeAesieHUss HeonpeAeNeHHOCTN aTTeCTOBAHHOIO 3Ha4YeHUs (aTTecTOBaHHOTIO)
cTaHfapTHOro o6pasua

OcHoOBOVI A5 NOGO OLEeHKM HeonpeaeneHHOCTH pe3y/ibTaToOB U3MeEPEHUT CITyXXUT pykoBoAcTBO [8]. B 60/1b-
LWNHCTBE NporpamMm, CBsizaHHbIX C Bblinyckom ACO. Ansi pacyeTa HeonpeAesieHHOCTU aTTECTOBAHHOMO 3HaYeHUs
MOXeT 6bITb UCNONb30BaH NOAXO0A, U3NTOXKEHHbI B pasgene 8 pykosoAcTBa [8]. B o6lwem Buae anroputm oLeHu-
BaHVA HeonpeAeneHHOCTN aTTeCTOBAHHOTO 3HaYeHNss ACO MOXeT 6biTb N3/T0XEH CefyoLWmnm o6pasom:

a) BbIpaXalT COOTHOLWIEHNE MEXAY YCTaHaBMBAEMOV BE/IMUMHON U BCEMU BXOAHbIMUA BENNYNHAMMU, OT
KOTOPbIX (PYHKUMOHANBbHO 3aBUCUT 3HAYEHWE BEINUYUHbI.

NMpumeyaHne — PyHKUMOHAIbBHAS 3aBUCMMOCTb, BK/IHOYatOLWAs B Ce6s1 BCe BE/IMUUHDI, KOTOPbIE MOTYT BHECTU
3HaUMTENbHbIM BKNaA B CyMMapHyt0 CTaHAAPTHYH HeonpeaeneHHOCTb aTTeCTOBaHHOrO 3HadeHuss ACO. npeacrasnsieT
MoZesib U3MEPEHWNIA;

b) ONpeAesnsatoT 3HAYEHUSA BCEX BXOAHbLIX BEIMUUH TGO HA OCHOBE CTATUCTUYECKOTO aHan3a cepumn faH-
HbIX, MM60 UHLIMU CPEeACTBaMU;

C) paccunTbIBalOT CTaHAAPTHYI0 HEONpeAeieHHOCTb BCeX BXOAHbIX BE/IMUYUH, NCMOMb3Ys OLEHKY Tuna A
A5 BE/IMYMH, MOJTyYEHHbIX B pe3y/ibTaTe CTaTUCTUYECKOTO aHanm3a, Wiv OueHKy Tuna B Ans Bcex ocTaslbHbIX
BESINUMNH:

d) NpoBOAAT OLLEHKY KOBapMaLm, CBSA3aHHYH0 C /II06bIMU BXOAHBLIMU BE/IMYMHAMMU;

€) paccunTbIBalOT aTTeCTOBaHHOE 3HayeHne ACO Mo pesynbTatam onpefesieHns 3HaueHuin aTTecTyemoit
XapaKTepuCTUKM;

BenuuunHbl, BXogswmne B COCTaB ypaBHEHUA, UCMOMb3YEMOro ANA pacyeta 3HavyeHus 0I'Ipe,£l,el'|ﬂeM0l7I Be/INYUNHDbI.
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O paccunTbIBalOT CyMMapHYy0 CTaHapTHYO HeonpeaesIeHHOCTb aTTeCTOBAaHHOro 3HadyeHnsa ACO cyyeTom
CTaHAapTHbIX HeonpeAesleHHOCTel N KoBapunaumuii, CBAA3aHHbIX C BXOAHbIMW BETMYNHAMMU, UCTOMNb3YS afifopuTM,
yKasaHHbIii B pa3gene 5 pykoBoacTsa [8);

A)onpeaenstoT KO3 ULMEHT oxBaTa K A1 pacyeTa paclUMpeHHO’ HeonpeaeneHHoCTH ANA KOTOpOii
JonyckaeTtcs, 4To nHTepBan [xcam- UCRU, xcam + 1/cam] coaepxuT 3afaHHyo [OI0 pacrnpefesieHns 3HaueHun,
KOTOpble 060CHOBAHHO MOTYT GbITb NMPUNUCaHbI KXapakTePUCTUKE, 3HaYEeHMe KOTOPOW ycTaHaBMBalOT Npu aTTec-
Tauuun. Mpwu Bbibope KoadhduumeHTa oxBaTa yunTbiBaloT Tpebyemyto JoBepuUTesibHY0 BEpPOATHOCTb (Kak npaBu-
710 0.95). N/I0OTHOCTL pacnpegesneHnss BEPOATHOCTU U. MPU HEOGXOAMMOCTH, YNC/0 CTeNeHel cBo60oAbl;

h) atTectoBaHHOe 3HaueHne ACO [0/HKHO GbiTb NpeAcTaB/IEHO BMECTE C pacLUMPEHHON HeonpeaeeHHO-
cTbto UCRU n koahpuumeHTomM oxBaTa K.

B nogasnsiowem 601bWNHCTBE C/ly4aeB HEO6X0AMMO CriefjoBaTb 3TOMY anropuTmy.

NMpumeyaHune — Mpu Apyrux cutyaumsix cregyet BbiGpaTb Apyrve nogxoapl. Takme cuTyaumm npegycmarpysatoT,
HanpumMep, crlyyaun, Korga OTCyTCTBYeT 3aMKHyTas MaremaTudeckas hopma MOAENN, OnMcCbiBatollas B3avIMOCBS3b MeX-
Ay aTTectoBaHHbIM 3HadeHnem ACO 1 BXOAHbIMW Be/MYMHaMWU. B aTux cnyvasix AN1s OueHMBaHUS HeonpeaesieHHOCTU
aTTecToBaHHOro 3HadeHuss ACO fonycKaeTcs MCMNo/b30BaThb Apyrve ctaTuCTUyYeckne MeToApl, BKIoYas meton MoHTe-
Kapno. ecniv oHu cornacyrTcst C pyKoBOACTBOM (8).

KoHKpeTHOe onncaHune Toro, Kak MoryT 6bITb OLleHeHbl COCTaBNAOLWMe HeonpeaesIeHHOCTH, NPpUBeAEHO B
pykoBogacTBe [8].

OueHnBaHMe HeoNpeJesIeHHOCTU aT TecTOoBaHHOIo 3HayeHnss CO MOXeT 6bIThb OCYLLECTB/IEHO B CO-
O0TBETCTBUU C pekomeHaauusamu [4].

MpumMmeyaHune — BkIoYeHVE NONOXeHNA 0OYC/OB/IEHO PeKOMeHAALMAMN HaLMOHa/IbHOrO HOpMaTUBHOIO
[OKyMeHTa [4] B YacTu OUeHUBaHMA HeonpeaeneHHOCTU aT TecTOBaHHOro 3HaveHus CO.

K cocTtaBnsowmm HeonpeaeneHHOCTN aTTeCTOBaHHOTO 3HayeHnsa ACO OTHOCATCSA HeornpeaeneHHoCTb, 0byc-
noBneHHas Heo4HOPOAHOCTbIO, 4O/ITOBPEMEHHOW U KpaTKOBPEMEHHO HecTabuIbHOCTbLIO. PekomeHgaumm no yc-
TaHOBJ/IEHWNIO 3TUX COCTaBAAOLWNX HEONPeaeNeHHOCTN NpMBeAeHbl B pasgenax 7 n 8. HekoTopble AONONHUTENb-
Hble peKkoMeHAaL M No yCTaHOBIEHUIO HeonpeaeneHHOCTHN pe3ybTaToB N3MepPeHNii, CNob3yeMblX NPy pacyeTe
aTTecToBaHHOro 3HayeHnsa ACO. npusegeHbl B pasgenax 9 u 10.

6.2 Mopenb namepeHui

YcTaHoB/IeHMe noaxoasieli MoAaen n3MepeHuii, ocyLLecTB/ISeMoli Npu onpegesieHN MeTPosTOrMYecKmx
XapakTepucTuk kKoHkpeTHoro CO, criegyeT NPOBOANTL C y4eTOM Bcex geTaneli BbINOHAeMbIX Mpoueayp no usro-
TOBJIEHUIO N ONpeAesnieHNto 3Ha4YeHN atTecTyemMoi xapaktepucTukn CO. OQHO N3 OCHOBHbIX TPe6OBaHUI K Takom
MoAenn 3aksyaeTcs B HE06X0AMMOCTY yyeTa BCex (pakTOpoB, KOTOPble MOryT BHECTU CYLLeCTBEHHbI BKkNaa B
HeonpeAeneHHOCTb arTeCTOBaHHOro 3HavyeHnss ACO. MoaTomy npv onpegesieHnn CyMMapHo cTaH4apTHON Heo-
npefeneHHoCT aTTeCTOBaHHOro 3HayeHsa ACO criefyeT yunTbiBaTb TO. UTO KDOMe YCTaHOB/IEHNSA 3HAYEeHWU aTTe-
CTYyeMOWi xapakTePUCTUKMN, BaXKHYIO POJib UTpaeT uccnegoBaHne oqHOPOAHOCTU, AOTOBPEMEHHON 1 KpaTKoBpe-
MeHHOl cTabnnbHOCTU. HeonpeaenneHHOCTb aTTecTOBaHHOro 3HaveHnss CO MoXeT BkoYaTb BCebs cnegytouimne
cocTaBNsAOLULMe HeEONPeAe/IeHHOCTU, 0O6YyC/TIOBNEHHbIE:

-Ccrnoco6om onpefenieHns aTTeCTOBaHHOIO 3Ha4YeHUs.

- HEOZiHOPOAHOCTbLIO MaT epunana CO:

- KpaTKOBPEMEHHOW HecTabunbHoCcTbio CO;

-[0rOBpPeEMeHHOI HecTabunbHocTbio CO.

Bce 3Tn (hakTOpbl MOTyT BHECTU CYyLLleCTBEHHbI BKNa B HeonpeaeneHHOCTb aTTeCTOBaHHOMO 3Ha4eHna ACO.

NMpumeuaHune — OueHka HeonpeeneHHOCTeN He MpefHa3HayeHa M He AO/KHA ObITb UCMOIb30BaHa A4/1s1

06bSACHEHNSI OLUMGOK, HEMPaBU/IbHOTO MPUMEHEHUS U HEMpPaBW/IbHOro TpaHcnopTupoBaHua ACO 1 T. 4. 3To cornacyert-
CSl C pekoMeHZaumsmMu pykoBogcTea [8]. (MyHkT 3.4.8).

Mogenb n3MepeHUin MoxeT 6bITb BblpaXKeHa CrieAyoLnm o6pa3om:

Xeam =W  + 6Xx”" ¢ 5xJB+ 5xuw, (1)
raoe Xxcam  — aTrectoBaHHoe 3HaydeHue ACO;
XCla, — YyCTaHOBJ/IEHHOE 3HaYeHWe aTTeCTyeMOl XxapakTepucTuku napTum Uav ak3emnaspa marepuana;
5XxBb — MNOrpelwHoCcTb, 06ycnoB/IeHHas HEOA4HOPOAHOCTbLIO MeXAY 3K3eMNaspamu;

6xfI3n 5xJ3— norpewHoOCTN, 06YC/I0OB/IEHHbIE, COOTBETCTBEHHO, AO/ITOBPEMEHHOM U KPaTKOBPEMEHHOI He-
CTabuUNbHOCTAMMU.
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Kak npaBuno, nccrnefoBaHnsi O4HOPOLHOCTU M CTabUAbHOCTU NIAHUPYIOT TaKUM 06pa3oMm, YTOGbI 3HaYeHUs
3TUX COCTaB/AOLWMX NOrPELIHOCTM GbISIN PaBHbI HY/TI0 NPU HEPABEHCTBE HYJII0 UX HeonpeaesieHHOCTel.

Mpy fOoNyLWEeHNN HE3ABUCUMOCTU NEPEMEHHbIX BEIMYMH CyMMapHas cTaHgapTHas HeonpeesieHHOCTb aT-
TECTOBAHHOrO 3Ha4YeHUs ACO ncsAn MOXeT GbITb BblpaxeHa Kak

nexm - +u* +"0 ¢ WL - <2)

rae Woin, — ctaHgapTHas HeonpeAesieHHOCTb, 06yc/ioBNeHHasA cCnoco6oM onpejesieHnss aTTeCTOBaHHOrO 3Have-
HUS;
U~ — cTaHfapTHasa HeonpeaeneHHOCTb, 06yC/I0BNIeHHAsA HEO4HOPOAHOCTLIO MEXAY 3K3eMnasapamu;
nXa — cTaHgapTHas HeonpejesnieHHOCTb, 06yCNOBEHHAsA AO/TTOBPEMEHHOW HeCTabU/IbHOCTbIO;
VM — cTaHfapTHas HeonpeaeneHHOCTb, 06yCN0BeHHaA KpaTKOBPEMEHHOW HECTabU/TIbHOCTLIO.
CyMMapHas ctaHgapTHas HeonpeaesieHHOCTb aTTeCTOBaHHOIo 3HavyeHMss ACO fo/xHa 6bITb yCTaHOB/1EHA
c yyeToMm cpoka rogHocTn ACO (pa3sgen 8).
MpumeyaHune — Horga napameTp, onpeaensiowmii 4ONrOBPEMEHHYO CTabuibHOCTb, SABNSieTCA yHKUmel
BpeMeHn Kak. Hanpumep, ana ACO M30TONHOrO cocTaBa PafMoakTUBHBLIX BeLLeCTB. B 6rompkeTe HeonpegeneHHOCTU
aTTecToBaHHbIX 3Ha4eHnn ACO 3Toro Tvna cnegyeT yunTbiBaTb 3aBUCMMOCTb aTTeCTOBAHHOMO 3HAYeHWUs OT BPEMEHW.

O6w e pekomeHgaLnm No BbIGOPY MOAEeNN U3MEPEHNA NpeAcTaBeHbl B pykoBoAcTBe [8] 1 B psige apyrux
[OKYMEHTOB, Hanpumep B pekomeHpgauunsax [4]. HekoTopble KOHKpeTHble peKkoMeHAaunM no MoAe/IMpoOBaHNIO 1
oueHKe pe3ynbTaToB N3MepeHuii NnpuBeeHbl B pasgenax 7— 10 HacToswero ctaHaapTa.

B psige cnyyvaeB gonycKaeTcs OTKNIOHUTBLCA OT OCHOBHOW Moenn. 3To cuTyauuu, Korga TpaHcnopTupoBsa-
HVe 06pa3LoB He NpeyCMOTPEHO UK YKa3aHo, YTO HeornpeaesieHHOCTb, NpuBeAeHHas B nacrnopte CO, He yunTbl-
BaeT HeonpeAeneHHOCTb, 06YC/IOB/IEHHYO Kpa T KOBPEMEHHOWN HecTabubHOCT IO MaTepuana CO.

MNprymep — O6pasel, YyBCTBUTE/bHbIN K NOBLIWEHHLIM TemrnepaTypaM, TPaHCNOPTUPYIOT WeCThb He-
fenb OT M3rOTOBUTENs K NOTPe6uTento. I3roroBuTenem npefycMoTpeHo TpaHcnopTuposaHue ACO B
TeueHve 0f4HOIN Hegenn. B 3 TUX yCc/oBrAX aTTecTOoOBaHHble 3HaueHnsa ACO MoOryT npeTepneTb 3HAYNTESb-
Hble n3MeHeHusi. 3roToBuTenb, ACO fo/KeH NpeacTaBuTb BnacnopTe ACO MHOpMaLuio 0 Cpokax Uccneso-
BaHMS KPaTKOBPEMEHHOM CTabUNbLHOCTH, pernamMmeH TUPOBaTb CPOKM U YCNIOBUS T PaHCNOPTUPOBaHNUS.

KoHKpeTHble pekoMeHAaLn No oLeHKe COCTaBAALWMNX Takoli HeonpeAeneHHOCTM AaHbl B pasgenax 7 — 10.

6.3 ICTOUYHVKN HeonpeaeneHHOCTH

KpoMe ynoMsiHyTbIX MICTOYHUKOB HeonpeaeeHHOCTH B 610XeT Heonpeae1eHHOCTN aT TeCTOBaHHOI O 3Ha-
4yeHnAa ACO cnefyeT BK/IHOUNTb NCTOYHUKM, C KOTOPbLIMU, Kak Npasuio, CTaJIKUBaKOTCA NpU NpoBeAeHUN nsmepe-
Huii. B pykoBoAcTBe [8] nepeuncneHbl 3TM UCTOYHUKM HeonpegeneHHocTu. MNpu ycTaHoBAeHUN 6logxeTa Heonpe-
[e/IeHHOCTN peKoOMeHyeTcs NPoAepXnBaTbCs 3TOr0O NepeyHs.

MeToAnKM n3MepeHnii, ncnosibdyemble Npu NpoBeAeHNN N3MepPeHniA, Kak NpaBunio, UMeoT MeTpoiornyec-
Kne xapakTepucTukun, MoaTomy 6t04xeT HeonpeeneHHOCTN 3TUX MeTOANK MOXEeT 6bITh YUTEH NPU OLeHUBaHUN
HeonpeaeneHHOCTN aTTecToBaHHOro 3HayeHusa ACO.

MpumevaHunsn

1 lto6oe M3MeHEHVEe B KOHKPETHOW MeToamKe U3MepeHuit JO/HKHO CONpPOBOXAATLCS MepecMoTpoM ee GromkeTa
HeonpeaeseHHoCTH.

2 YacTo 6ro/KeT HeonpeaenieHHOCTU METOAVK U3MEePEeHUli COAepXMT CyMMapHble COCTaB/slolme, T. e. cocTaBNs-
lolme HeonpeaesieHHOCTH, KOTOPbIe 3aBUCAT OT HECKOJIbKUX APYruX. OTU CyMMapHbIe COCTaB/IAoWmME HeonpeaeeHHo-
CTU MOryT MpuBecTn K Koapuaumsam (cm. 6.1). OueHka KoBapuauvii 1 KOppensauvii nMmeeT pellatoliee 3HaueHue Ans
nosly4yeHns NpaBu/IbHONM OLEHKM CYMMapHOW CTaHAapTHOW HeonpegeneHHOCTM aTTecToBaHHOro 3Hauvenus ACO. [ns
ynpoLleHus npouecca o6HapyXeHns Kosapuauuii pekoMeHAyeTcs [OKYMeHTUPOBaTb, Kakue cocTaBAsiolue Heornpe-
[eNeHHOCTU CofepXaTca B COCTaB/AIWMNX CYMMapHOW HeonpeaesnieHHoCTH. 3Ta [JOKyMeHTauus no3BosisieT OTHOCU-
TeNbHO 6bICTPO MPOBECTU WAEHTUMMKALMNIO BO3MOXHbIX UCTOYHMKOB KOBapuauuii n koppensauwii. B npunoxernun F
pykoBoacTBa [8] faHbl HEKOTOPbIe AOMOMHUTENbHbIE PEKOMeHauMn B OTHOLLEHUWN TOro, Kak OLEeHMBaTb MOJyYeHHble
KoBapuaunun.

6.4 ®dyHKUNN pacrnpepeneHns

BO/MbWNHCTBO CTAaTUCTUYECKUX METOA0B KOCBEHHO UM MPAMO TPEBYIOT NPUHATUS AONYLWEHUN, KacatoLwmnx-
CA NJIOTHOCTWN pacnpefesieHna BePOATHOCTM UCC/IefyeMbIX NepeMeHHbIX Be/IMUYNH. PekomeHaaunmn, N3fioXeHHble
B pyKOBOZACTBE [8]. HEe ABNAIOTCA UCKNOYEHMEM, NOCKO/IbKY B XOf€e OLeHKN TpebyeTcsa onpegesneHne wan gony-
LieHne onpejeneHHOro Buja naoTHOCTU pacnpefeneHns BepoaTHOCTU. Moaesnin, ncnosib3yemMslie nNpu atrectaymm
CO. He ABNAAOTCA UCK/IIOYEHMEM 13 3TOro NpaBua, Tak Kak OHU NOCTPOEHbI C y4eTOM OCHOBHOW CTaTUCTUYeCKOM
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Teopuun. Yauie 3TV NPeAnoNoXeHNsi CKOpee KOCBEHHbIE (HanpuMep, Npu NCNOIb30BaHWUM ONpeesIeHHOro ctaTue-
TUYecKoro MeTofa oLeHKM Tuna B), yem npamble. A MHOTMX CTAaTUCTUYECKMX METOA0B AOoMNycKkaeTcs, Hanpumep,
HOpMasibHOe pacnpefefnieHne pe3ynbTatoB N3MepeHuii. ATo AonyLeHne TakXe JIeXXNT B OCHOBE 3HAYNTe IbHOW
4acTW NOSIOXEHUN, NpefCcTaBNEHHbIX BHAcTosAWeM cTaHAapTe. Ans 60MbWNHCTBA pe3yibTaToB U3MepeHuii Benu-
UYMH, XapakTepu3yloLwmnx cocTas, 3TO AoNylleHne CnpaBeAsMBO, XOTS AN APYTUX pe3ynbTaToB U3MepeHU (Ha-
npumep. Masbix cofepXaHnii KOMNOHEHTOB), 3TO AONYLEHNE MOXET GbITb HeAENCTBUTESTBHO.

AHann3 perpeccumn n 4ucnepcuoHHbIi aHann3 OCHOBaHbl Ha A0NYLWEHUN O TOM. YTO pe3y/ibTaTbl U3MepeHunii
MMelT HopMasibHOoe pacrnpegernieHne. Tem He MeHee 3TU cTaTUCTUYeCKe NoAXOAbl NPUTOAHbI ANA pe3ybTaToB
N3MEPEHUA, UMEetoLWNX YHUMOoAalbHYO hyHKLMIO pacnpefeneHuns, ecam oHM UCNOb3YyHTCS A8 YCTaHOBEHUS
avcnepcuii.

NMpumeuyaHune — Mpobrema BO3HUKAET B TeX C/lydasix, KOraa aKCrnepyMeHTasIbHO yCTaHOB/IEHHOe pacnpeje-
NleHne pesynNbTaTtoB U3MEPEHWUA, MOYYeHHbIX MNPV OLEHUBaHUWN 3HAYeHWI aTTecTyeMOW XapakTepucTuku, NMeeT MHOro-
Y/CNEHHbIE MakCUMyMbl. B XyZlleM cnyyae 3TO O3Ha4aeT, YTO OTCYTCTBYET COr/laCOBaHHOCTb Pe3y/ibTaToB M3MepPeHUiA,
npeAcTaB/ieHHbIX Pas/IMYHbIMU NabopaTopusiMyu U/Mnn MeToavkamn usMepeHuin. B aTom cnyyae nocne TuwaTesbHO-
ro aHasM3a WU3KIOPUTBIMbHbLIX BO3MOXHOCTEW BbIGPaHHbLIX 1abopaTopuii n/mnn xapak TepucTUK MeToauK (MeTo-
[0B) M3MepPEeHNA aKCMepMMeHT Mo onpefesieHnto 3HayeHUss aT TecTyemon xapakTepucTukm CO MoxeT 6bITb
npoBeAeH MOBTOPHO.

MpunucbiBaHe aTTECTOBAHHOrO 3HAYeHMS OCYLEeCTBASIOT NPU YCN0BUMK, EC/TN YCTAaHOB/1IEHA COr1acoBaH-
HOCTb pe3y/ibTaToB U3MepPEeHU B COOTBETCTBUMN C peKoMeHAaunaMu [4J). NoslydYeHHbIX N0 MeToAgnkaM U3MepeHuii
nvnn pasnuyHbimu nabopaTtopusimu. HesHaunTelbHble PacXoXAeHUs MOTyT 6bITb yCTpaHeHbl NyTeM BBeAEeHUSA
[OMONIHUTENIbHOV cocTaBsAOLWel HeonpeaeleHHOCTH, YUMTbIBAOLWEN 3TOT aPeKT.

Mpwu ycnoBun cornacoBaHHOCTU pe3y/ibTaTtoB M3MepPeHuii, NoslyYeHHbIX NabopaTopuaMun ¢ NnpuMeHeHneM
onpefenieHHoN meToANKN (MeToAa) N3MepPEeHUit, pe3ynbTaTbl MexnabopaTopHOro nccnegosaHua matepunana CoO
MOTyT 6bITb UCMO/Ib30BaHbl A/151 ONpeeseHNst aTTeCTOBaHHOTro 3HavyeHnss ACO. 3aBUCSLLETO OT METOAMKN (MeTo-
4a) N3MepeHuii.

Mpw OTCyTCTBUM COrNTaCOBAHHOCTW Pe3y/ibTaTOB U3MEPEHUI, NOSTyUEeHHbIX 1abopaTopUAMn, 1 HEBO3MOXHO-
CTV pewnTb Npo6iemMy NyTeM rpynnupoBaHusl pesybTaToB U3MepeHuniA, MOlyYeHHbIX C MPUMEHEHNEM onpeaeneH-
HOW MeToAnKN (MeToAa) U3MepPeHUiA, pe3ynbTaTbl U3MepeHuii, NoslyyYeHHble N0 Mex/1abopaTopHOMY aKCNepUMeH-
Ty. He MOryT 6bITb UICMO/Ib30BaHbl A/19 YCTaHOB/IEHNA aTTeCTOBaHHOro 3HavyeHus ACO.

6.5 icnonb3oBaHue OTHOWEHMW

YacTo BO3HMKAIOT Npo6/1eMbl MPY UCMO/Ib30BaHUN OTHOLLEHWIA, HanpuMep, Npu NccnefoBaHNAX cTabubHO-
ctn (9). CnepgyeT OTMETUTh, YTO OTHOLIEHWE ABYX HOPMa/IbHO pacnpeeneHHbIX Be/IMYMH He 0653aTeNlbHO MOXeT
6bITb HOPMasbHO pacrnpegeneHHbIM [10]. PeanbHoe pacnpegeneHe oTHOWEHUSA ABYX NEPEMEHHbIX 3aBUCUT Kak
OT pacnpefeneHuii aTUX NepemMeHHbIX, Tak 1 OT 3Ha4YeHUli napameTpoB PyHKUMNI 3TUX pacnpegeneHunii. B Tex
cny4asx, korga sHayeHuve aTTecTyemoi XxapakTepUcTUKM MOXeT BbITb PaBHO HY IO Kak. Hanpumep, B c/ly4yae nsme-
peHus uBeTa, NCNosb30BaHVe OTHOLEHUI MOXET NPUBECTUN K NPo6G1eMaM, NOCKO/IbKY NP 3TOM OTHOLWEHUs 6yayT
nvmeTb pacnpegeneHue Kowwu [10]. Ana aToro pacnpegeneHns HeBO3MOXHO OLEeHUTb Aucnepcuto. Kak cnep-
CTBWE, Ha OCHOBE MPUHATOroO pacnpejesieHns BePOATHOCTN HEBO3MOXHO OL,eHNTb HeornpeesieHHOCTb pe3ynbTarta
N3MepeHunii.

CocTaBnswume HeonpeaeneHHOCTN pe3yNbTaToB U3MepeHUii MOryT 6bITb YMeHbLUEHbI 40 MUHUMYMa npa-
BW/IbHbIM MPUMEHEHNEM 3aKoHa pacnpefesieHns HeonpeaesieHHOCTHU, T. €. BK/Il0YEeHNEeM Heo6X04NMbIX YNEeHOB
KoBapuauum Mexay AByMsi mepeMeHHbIMW, 06pa3yoWwmnMmn oTHOoWeEHNE. Takoe «yMeHblUeHe HeonpeaesieHHocC-
TV» cunTaloT xenaresibHbIM adphekTom [9]; ncnonb3oBaHne PyHKLUN pacnpegeneHns HeonpeaeneHHOCTN pesyb-
TaToB M3MepeHU i UMeeT NPenMyLLecTBO A1 U3roToBAeHHbIX CO MO OTHOLWEeHUIO K hyHKUUKN pacnpegeneHns
OTHOLLEHWNI N OAHOBPEMEHHO 3TO BefeT KxesaeMomy adphekTy «yCTpaHeHUs HEKOTOPbIX COCTaBNAOLWNX HEO-
npegesieHHocTm» [11].

6.6 Bbl6oOp KoadhdhpuumeHTa oxBarta

KoadhchuuymeHT oxBaTa, ncnonb3yemblii Npu peanusauuy noaxoga f). onucaHHoro B 6.1. onpefensiioTt ¢
yyeToM hyHKUMWN pacnpefesieHns 3Ha4eHUsa cBolicTBa (kak NnpaBuao, HOpMasbHOe pacnpejesieHne) n fosBepu-
TeNbHOI BepoATHOCTU (Kak npaBusio 0.95). Kak cneAcTBue, € y4eTOM yKasaHHOro NpUnuckliBatoT KoadduuymeHT
oxBaTa Kk = 2 (HopManbHOe pacnpegesieHune, foBeputenbHas BeposaTHOCTb 0.95). Ecnu uncno cteneHeli cBo6oabl
OLeHK/ NapameTpa MeHee 14, To BMecTO KoadhduumeHTa oxBaTa MOXeT 6bITb MCNOIb30BaH KBaHTU/b M-pacnpese-
neHns.

B cnyyasix korga pacnpegenieHne 3Ha4eHUn aTTecTyeMoi xapakTepucTUKn accumMeTpuUYHoe, Kak. Hanpu-
Mep, pe3ynbTaT nogcyeTa ymcaa yactuy B eguHuLe obbema, cnegytoliero pacnpegenenuto NMyaccoHa, Heo6xo-
AVMO yKasblBaTb A0BepUTENIbHbIV NHTEPBaN pesynbTata UsMepeHuii.
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6.7 MoBTopHasa atTecTauus

C TeyeHUeM BpeMeHM 3HayYeHne aTTecTyeMoi xapakTepnctmkm ACO MOXeT U3MEHUTBCS NO CPaBHEHUIO C
aTTecToBaHHbIM 3HayeHMeM. Ecniv 3HaueHMe aTTecTOBaHHOM xapaktepuctukn ACO BbIXOAWT 3a Npefenbl guana-
30Ha. yKa3aHHOro B nacrnopTe, BO3MOXHbl iBa OCHOBHbIX BapuaHTa pelleHuns 3Toi npob6riembl:

- n3bATHe atoro ACO/CO;

- npoBejeHMe NOBTOPHOI aTTecTauumn ACO/CO.

Bbi6op BapnaHTa 3aBUCUT Kak OT TEXHUYECKNX, Tak 1 OT 3KOHOMUYECKNX (haKTOPOB.

N3bATMe ACO 060CHOBbBIBAOT U3MEHEHMEM COAEPXaHUS OAHOIO NN HECKO/TbKUX KOMMOHEHTOB MaTpuLbl,
4TO MOXeT GbITb 06HapyXXeHOo B pe3ysibTaTe onpeaesieHns 40NToOBpeMeHHOM cTabunbHocTh (M. 8.4).

N3baTMe ACO 13 obpalyeHns Ha pblHKe MOXeT 6bITb NpeAnoYTUTENIbHbIM BapnaHTOM, eCc/in ocTaBluascs
napTvsa obpasua crtana C/IMWKOM MaslovYNCNeHHOW 419 NpoBeAeHNA NMOBTOPHOW aTTecTaumu.

MoBTopHasa aTTecTauma nogpasymeBaeT NOBTOPHOE NpoBeAeHNe NOIHOMO UK YaCTUYHOTO onpeaeseHuns
OAHOPOAHOCTH, CTabUNBLHOCTUN U/MNKN aTTecToBaHHOro 3HadyeHnsa ACO, paboT no pasgeny 12. MpuynHoi nosTop-
HOW aTTecTaunm (Npy 9KOHOMNYECKO LieN1eco06pa3HOCTM) MOXET ObITb TakXe yyUlleHne N3MepuTesibHOl BO3-
MOXHOCTW B KaKO-Tn60 KOHKpeTHOI 06/1acTn. HecMoTps Ha TO UTO MeTpoJslorMyeckue xapakrepuctukm ACO crta-
6U/bHbI. B Lie/1IIX YMeHbLUEeHNS HeonpeAeneHHOCTM aTTecToBaHHOro 3HavyeHnss ACO cnepyeT U3SMEHUTb YC/10BUSA
onpefeneHns 3Ha4YeHUs aTTeCcTyeMol XxapakTepUCTUKA U. TEM CaMbIM, MPOBECTM MOBTOPHYIO aTTecTaynto ACO.

Mpun n3ameHeHnn aTTecToBaHHOro 3HayeHns ACO NoBTOpHas aTTecTaumsa matepuana foxHa 6biTb BbINOHe-
Ha 06sA3aTeNbHO.

Mpumep — [laxe Npu XpaHeHUN B ONTUMa/bHbIX YC/TOBUSAX HaG1tofae T Cca N3MeHeHVe TensoTBOPHON cro-
COGHOCTMW YI/IA. 4TO. B CBOIO ovepefb, TpebyeT No NCTeyeHUn cpoka rogHocTn ACO yrnisi NOBTOPHbIX Uccne-
[OBaHWUli MaTTecTauuu.

7 OnpepeneHve OAHOPOAHOCTHU

7.1 BBogHasa yacTb

BonbwunHcTtBo ACO n3rotaBnnBaloT B BUAe 3K3eMNAApoB (HanpumMep, ynakoBok, MPo6MpokK, 6yTbIIOK nau
oTAeNbHbIX 06pa3LoB). 3TV 3K3eMNAAPbI NPU NPUTOTOBAEHUN 60/bWIMHCTBA MaTepunasioB CO Heo6xoAMMO pasae-
NINTb Ha roAHble K MNPUMEHEHMNIO 3K3eMMIAPbLI. HacTb 3K3eMNNApPOB napTuu, Kak npasuso, ot 10 ao 30. AONXHbI
6bITb NCNO/b30BaHbI 418 UCcefoBaHNsA OAHOPOAHOCTU.

MpumeyaHune — CywecTBYOT pa3iniHble CMOCO6bI 0TO6OPa 3K3eMMNISPOB U3 NapTUK, HanpuMep CryyaliHbIi
0T60p, COBOKYMHbIN CrlyyaliHblii 0T60p, cucTemMaTuyeckuini ot6op. CryyaiHbIii OTGOP WM COBOKYMHbIV CyyaiiHblli oT6op
Hanbosiee HacToO NPUVMEHSIIOT Ha MpakKTUKe.

Pe3synbTaTbl onpeAeneHns 0AHOPOAHOCTU MeXAy 3K3emnaspamMu No3BosAOT AaTb OLEHKY 0A4HOl 13 co-
CTaBNALWNX HeonpeaenleHHOCTN aTTeCToBaHHOro 3HadyeHua CO (cm. pasgen 6). 3HaveHue 3Tol cocTaBnsoLweln
HeonpeaeneHHOCTN MOXeT CyLeCTBEHHO U3MEHATLCA B 3aBUCUMOCTU OT npupoabl matepuana CO. 3T10T Buj,
ncecnefosaHunii O4HOPOAHOCTY NPUMEHNM B Crlyyae, kKorga nacnopt CO pacnpocTpaHseTcs Ha napTuto CO.

BnusHne gpyroro snga He0AHOPOAHOCTN — HEOAHOPOAHOCTU BHYTPU 3K3eMMIsipa MOXET OblTb 3HAUNTE b~
HO YMEHbLUEHO MPU HaNMUYMK creunanbHblX yKasaHWii B MUHCTPYKUUN MO NPUMEHEHUI0. 3TW yKasaHWsa MoryT
npegycmMmarpuBaTb MOBTOPHOE NepeMellnBaHne o6pasya, a 411 AUCNepCHbIX MaTepuasoB — MUHMMasIbHYIO Ha-
BECKY — HauMMeHblUylo npeacTaBuUTeNIbHYIO NPO6y MaTepurana, KOTOpyro Npu oT6ope gonyckaeTca paccMmaTpu-
BaTb kak npeAcTtaBuTenbHY0 A8 maTeprana CO B npegeniax ycTaHOBMEHHO HeonpeaeleHHOCTM aTTeCTOBaHHO-
ro 3Ha4eHus.

7.2 MaTtepwuansl

Mpeanonaraetcs, 4To matepmnansl CO, NPUroToBNEHHbIE B BUe PACTBOPOB UM YNCTbIX COeANHEHWU (ecnu
B H/X aTTECTYIOT cofiep>XaHne OCHOBHOIO BellecTBa), UMeIT BbICOKYIO CTeNeHb O4HOPOAHOCTN. TeM He MeHee
ON15 9TUX MaTepuanos MOXeT Habn4aTbCA HEO4HOPOAHOCTbL, HaNPUMep 13-3a rpagueHTa NJA0THOCTM UAN Hanun-
uma MeTassioB, cogepxalnx abcopbupoBaHHble NN aAcopbupoBaHHble rasbl. Llenb nccnegosaHns o4HOPOSHO-
CTN 3TUX MaTepunasoB COCTOUT, MPenMyLLeCTBEHHO, B O6HapyXXeHUn npumeceii, nomex nnu gedekTos, KOTopble
MOTyT BO3HUKHYTb BCNIEACTBME HEAOCTATOUYHOM NPOPaboTKN TEXHOMOIMN NPUTrOTOBMEHNS. B aTux cnyvaax oxunga-
eTCs, 4YTO BO Bpems onpegeneHns ogHOPOAHOCTU MexXAy ak3eMnasapamu 6yaet obHapyXeH O4eHb He3HauuTe b-
HbI/i. eCIN He NPeHe6pPOXUMO Masblii, BK1aj HeonpeaeneHHOCTU. Ho gaxe BTex cayyasnx, Korga MoxeT npegno-
naraTbcsa naeanbHas OAHOPOAHOCTb, 3TO NPeAnoI0XKeHNEe AOMKHO 6biTb NOATBEPXAEHO IKCNEPUMEHTANIbHO B
pamkax onpepesieHns OAHOPOAHOCTH.
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Takne maTepuasnbl, Kak NOPOLIKOBble CMecu, pyAbl, CNaasbl U T. 4., HEOAHOPOAHbLI NO COCTaBy MO CBOel
npupoge. Takme maTepuanbl CTaHAAPTHbIX 06pa3L0B A0/MXKHbI 6bITh UCC/Ie40BaHbl HA HEO4HOPOAHOCTb.

HeonpepgeneHHOCTb, 06yc0B/IeHHAs HEOAHOPOAHOCTBIO MEXAY SK3EMMISIPAMU, MOXET GbITb HE3HAYNTE/TBHOA
WAn faxe npeHe6pexmnmMo Masioli No CpaBHEHUIO C HeonpeaeeHHOCTbIO, CBA3aHHOW, HanpuMep, ¢ nccrefoBaHu-
eM CTabuibHOCTN NN YCTaHOB/IEHNEM 3HAYEHUNSA aTTeCTYeMOW XapakTePUCTUKN, HO B HEKOTOPbIX C/lyYasaX Hens-
6eXHO TO, UTO OHa GyAeT paBHa Unu 6onblue HeonpeaesleHHOCTU, 06YCNI0B/IEHHO CNOCOGOM YCTaHOB/IEHUS 3HA-
YeHNs aTTecTyeMOW XapakTepnucTnukn. MHoroe 3aBMCUT OT TEXHOIOTNYECKUX MPUEMOB YMEHbLIEHUA HEO4HOPOA-
HOCTM NapTuun, NPUMEHAEMbIX Ha CTaAun NPUroToBJiIeHNA Martepuana.

7.3 TTOHATNE OQ4HOPOAHOCTMU

MaTtepwnan cumTaloT ngeasbHoO O4HOPOAHbIM OTHOCUTE/IbHO aTTeCTyeMOoi xapakTepucTuku, ecam oTCyTCTBY-
10T PacX0oXAeHns Mexay 3Ha4eHNSAMUN 3TOl XapakTepuCTUKN B pasHbliX HacTax maTepunana. OgHako Ha npakTuke
Matepuasn NPU3HatT OAHOPOAHBIM, €C/TN PACXOXAEHMNEe MeXAYy 3HAUYeHUSIMU 3TOW XxapakTePUCTUKM B pa3fIMUHbIX
yacTsax maTepuana npeHe6pexnmMo masio No CpaBHEHUIO C cocTaBAoLW el HeonpeaenNeHHOCTHN, YCTaHOB/IEHHOW,
Hanpumep, No pesynbtatam onpejgesieHns aTTeCToBaHHOro 3HadeHnsa ACO.

CylecTBYIOT OrpaHUYeHNs OLLeHKN HeonpeaesieHHOCTU, 06YC/I0B/IEHHO HEOAHOPOAHOCTbLIO MeXAY 3K3eM-
nnspamu nes. CriefyeT yunTbiBaTh 3TOT (DaKTOP, BO3HMKAOLWWIA BCeACTBUE BAUAHNUSA, HaNpumep, MeToAUKN n3mMe-
peHunii.

MpumeuaHne — BuyacTHOCTN, ecnm AN OLEHKN HEOAHOPOAHOC TN MUCMOMb3YONT MeTOANKN U3MEPeHUTi C
HefOCTaTO4YHON MOBTOPSAE/KICThIO. CyLLleCTBYeT PUCK HEBEPHOI OLEHKM HeonpegeneHHOCTW, 0bycroBneHHoM
HEeOAHOPOAHOCThIO, CrefoBaTe/NlbHO, NPOObl, O TO6GPaHHbIe 471 U3MEPEHWNIA, AO/MKHbI ObITb 40CTATOYHO 60AbLUMMMU,
4TO06bl 3TOT BMA 0OT60pPa NPO6LI He BHOCW/1 3HAYNTE/ILHOIO BK/1aja B HeornpeaeieHHOCTb, 00YC/OB/IEHHYIO NOBTO-
pAeMocTblo uamepeHunii (cm. 7.10).

Mpun onpeaeneHnn Mexak3eMnIsipHoi HEOAHOPOAHOCTU U cneayeT UCMONb30BaThb MeTOAUKN U3Mmepe-
HWIi C BbICOKOV MOBTOPAEMOCTbIHO.

B HacTosiweM noapasnesie pacCMOTpeHa HEOA4HOPOAHOCTb MacChbl MaTepurana B LesioM, Tak Kak 415 60/1b-
WwnHcTBa CO Hanbonee BaXeH 3TOT TN HEOAHOPOAHOCTH.

NMpumeuaHue — CylecTBYIOT UCK/IIOUEHUS, HANPUMEP, NPU aHa/In3e NIacTUHbI UK dhosbrv HeobxoamMa
OLieHKa HEOJHOPOAHOCTY MOBEPXHOCTU MaTepuana. Yaule Bcero Hambosee 3HauvMmMa HEOAHOPOAHOCTb BAO/Sb MOBEPX-
HOCTW. & He B Harnpas/ieHUn, NepreHayKy/IsPHOM K MOBEPXHOCTU.

BONbLWMHCTBO paccyXAeHnii B3aTOM nogpaszaesie Takxe cnpaBegnBbl ANs ApYrMX TUNOB HEOAHOPOAHOC-
TW. HO NpeAsIoXeHHble peKkoMeHAauun criefyeTt CoOnocTaBNATb C KOHKPETHbLIMU PeKOMeHAaumamMm Apyrmx Hopma-
TUBHbIX JOKYMEHTOB.

7.4 "HouKaTopbl OAHOPOAHOCTN

B ngeanbHoM cny4dae HeogHOpoAHOCTb MaTepuana CO fgo/kHa 6bITb OLeHeHa A1 KaxA0n atTecTyeMoli
xapaktepucTtukn. nsa CO. nccnefyembix Ha OTHOCUTENBHO 60JIbLLIOE YMC/I0 XapaKTePUCTUK, onpeaesnieHne ctene-
HW HEO4HOPOAHOCTM BCEX XapaKTEPUCTUK MOXET ObITb 06PEMEHUTENTIBHO KaK 9KOHOMUYECKN, TaK U hU3nYvecku, a B
HEKOTOPbIX Cyyasax — Heuenecoo6pa3Ho. CnefyeT yunTbiBaTb, YTO Ka4eCTBO BbinyleHHoro CO 3aBucut (cpegu
NPoOYero) N oT OLEHKN MEeX3K3eMNAAPHOK HEOA4HOPOAHOCTH.

Ha npakTuke cteneHb ogHopoAHOCTM CO MoOXeT (Mpy onpeAenieHHbIX YCI0BUAX) ObITb OL,eHeHa TONbKO A8
onpegeneHHbIX XapakTepUCTUK, €C/IM YCTaHOBJ/IEHO, YTO onpeaesnieHne cTeneHn He0OAHOPOAHOCTU NO BCEM KOMMO-
HeHTaM Heuenecoob6pasHo. BaxHo, YTOObI 3TN XapakKTepPUCTUKN BbINIV NPaBUIbHO BblGpaHbl C y4eTOM YCTaHOB/IEH-
HbIX XUMUYECKUX UNN hU3NYEeCKMX 3aBUCMMOCTEN.

Mpumepsbl

1 OueHeHHasA cTeneHb HEOAHOPOAHOCT U HEKOT OPbIX COMYTCTBYHOLWNX KOMNOHEHTOB B MmaTepuane CO
MOXeT faTb OCHOBaHMe NPeanonoXUTb aHaNONM4YHY0 CTeneHb HeOAHOPOAHOCTU A8 OCTallbHbIX 3/1EMEH-
TOB.

2 B cny4dae CO 6Gyporo yris HeoAHOPOAHOCTb siBNsieTcsl PyHKUMel pacnpeneneHns 300bl U cepbl, No-
CKOJIbKY BHOCUT Hanmbo/bLlUnii BKNag no CpaBHEHUIO C HEOAHOPOAHOCTbIO APYruxX XapakTepucTurk obpasua.

Bo Bcex cny4aax A0/MKHO ObITb NOSTyHYEHO AONO/HUTENbHOE 0Ka3aTeNbCTBO O4HOPOAHOCTU XapakTepuc-
TUK, HE MOoATBEPXAEHHbIX 3KCNepuMeHTa/IbHO Npu nccnegoBaHnn ogHOPOAHOCTN.

NMpumeuyaHue — Takoe [0OKA3aTe/IbCTBO OAHOPOAHOCTUN XapaKTEPUCTUK MOXET GbiTb MOYYEHO, HaNpuvep, u3
JINTEPATYPHbIX NCTOYHUKOB, NPV UCCIEA0BaHUY CTABUIBHOCTU UM MPY OMPEAESIEHNN 3HAYeHU NapamMeTpoB cocTaBa 1
CBOIICTB Marepuaa.
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Mony4yeHHoe fOKa3aTe/IbCTBO [A0/IKHO MO3BOINTL KOJ/IMYECTBEHHO MNepeHeCcTn 3HaYeHe aKCNepuUMeHTaIbHO
yCTaHOBJ/IEHHOW HEO4HOPOAHOCTM OT OHOM XapakTePUCTUKN Ha APYryto C 060CHOBaHMEM TOTrO, YTO CTeMEeHb HeOo-
[OHOPOAHOCTM OLeHeHa NpaBu/bHO.

7.5 N3mepeHus

N3mepeHuns, npoBoAUMbIE NPU UCCief0BaHNN OJHOPOAHOCTHN, HEO6XO4NMO BbIMO/THATL B YC/I0BUAX MNOBTO-
psemocTun. Kpome TOro, ctaHAapTHOE OTK/TOHeHWe NOBTOPSAEMOCTN MeTOANKN namepeHuin no FOCT P MCO 5725-1
[OJ/HKHO 6bITb HE3HAYMTENbHBLIM. CneayeT, N0 BO3MOXHOCTUW, CTPEMUTBLCSA K Takoi cuTyauumn, npu KoTopoii Heonpe-
[EeNeHHOCTb, 06YC/I0BIeHHAs MHOTOKpaTHbIMU U3MEPEHNAMU CBOWCTBA O4HOro 3k3emnnspa (srjfi), 6yager
3Ha4YNTeNIbHO MeHbLUe, YeM (OXngaemas) CymmapHas ctaHgapTHas HeonpeeneHHOCTb aTTeCTOBaHHOroO 3Have-
Husa ACO.

NMpumeyaHne — B HeKOTOPbIX C/yYasx MOTyT 6bITb NCMOMb30BaHbI aslbTepHaTVBHbIE NoaxoAb! [10] B gononHe-
HWe K OMMCaHHOMY, YTO MPMBOAUT K Nyulleil OLeHKe HeorpeaeneHHOCTU.

Vi3mepeHuns AO0MKHbI ObITb BbIMO/IHEHBI TAKMM 06pa3oM, UTOObl MOXHO ObI/I0 OTAENUTbL TPEH/ pe3y/ibTaToB
N3MepeHunii aTTecTyemMo XxapakTepucTUK/ B napTum 06pasLoB. 3TO MOXeT 6biTb OCTUIHYTO NyTeM NOBTOPHbIX
M3MepeHni aTTecTyeMoli xapakTep1MCcTKM Bobpasuax, UCnosib3yemMblX NPy NccriefoBaHUn O4HOPOAHOCTH, B CITy-
yaiHom nopsake. MopsAAOK M3MEPEHN MOXET GblTb U3MEHEH.

Mpumep— [ns nccnefoBaHns 04HOPOAHOCT M Ncnonb3ytoT 10 nopuwnii o6pasuos. MpoBoAAT TP NOBTOP-
HbIX N3MepeHusi. CxemMa BbIMOSIHEHNSI U3MepPeHUli MoXeT 6blTb cneaytoLeii:

MosTopHoe namepexne Nel1:1 —3—5—7—9—2—4— 6—8— 10.

MosTopHOe nsmepeHne Ne 2:10 —9—8—7—6—5—4—3—2— 1

MoBToOpHOEe namepeHne Ne 3: 2— 4—6—8—10—1—3—5—7—0.

TpeHp BcneacTBue aperidha B U3MepPeHUAX MoXeT 6bITb 06HapyXeH NyTem aHann3a 3Toro TpeHaa B TOYHOM
nopsiake BbIMNO/THEHUS N3MepPeHUi. 3aBUCUMOCTb pe3y/ibTaToB U3MepPeHUi OT KavecTBa NPUroTOB/IEHUSA MaTepura-
Na MOXeT 6bITb OGHapyXeHa NyTeM aHasin3a Nosly4YeHHbIX CpeAHUX 3HAUYEeHN pe3yNbTaToOB N3MepeHnii attectye-
MOW XapaKTepUCTMKN KaXA0ro ak3emnaspa (nopumnmn) kak pyHKLUN OT X NOPSAKOBOro Homepa. Mpu aTom nopsag-
KOBbIi HOMepP NPO6bI A0/HKEH ObITb YCTAHOB/IEH Ha CTaAUN MPUTOTOB/IEHUS.

7.6 CTaTnctmnyeckm o60CHOBaHHblIe CXxeMbl OT60pa Npo6 1 aHanus TpeHaa

Cxema oT60pa, NpuMeHsieMas 4151 BbIGopa 3K3eMNIapoB (M34ennii) Nnpu nccrnefoBaHnn HEOAHOPOAHOCTH,
MOXeT 6bITb CyYaiHOWM, COBOKYMHOWM CNy4yarHOl U. B HEKOTOPbIX Cllydasax, — cuctematnyeckon. OHa Ao/HKHA
YUNTbIBATb BO3MOXHbIE HeJ0CTaTKU MeToa NPUroToBieHnss MaTtepuana CO. No3BosiAs, TakuM 06pa3om, NpPoBecTn
KPUTUYECKY0 NPOBepKY M3roTOB/IEHHOW nNapTuun. PasgeneHne napTum Ha BbIGOPKN PeKOMeHAYyeTCs BO MHOTUX
cnyyasx, Tak kak npy 3ToM rapaHTUpyeTcs paBHOMepHOe pacnpejesieHne 3K3eMnaAapoB, BbI6GPaHHbIX AN15 uccne-
[OBaHVsA OAHOPOAHOCTU. CUCTEMATUYECKNE CXEMbI MOTYT 6bITb MPMMEHEHbI B TEX CNyYasix, Korga npakTuyeckun
OTCYTCTBYET PUCKHE 3aMeTUTb CUCTeMaTUYECKNX N3MEeHEHWNI 3HaYeHN T aTTecTyemMoi XxapakTepucTukn B NapTum.

N3mepeHuns cnefyeT BbINOAHATbL TakMM 06pa3oM, 4To6bl TpeHAbl, 06YC/I0B/IEHHbIE U3MEHEHNEM 3HaYeHUs
aTTecTyemMoli xapakTepucTukn Bo6pasLuax, U TpeHAbl, 06yCnoBeHHbIe 04EPEeAHOCTbIO BbIMOSIHEHNSI U3MEPEHUIA,
He BAUANM ApYT Ha Apyra.

MpumeuyaHune — Bcxeme nsmepeHuii aTo MOXeT 6bMb AOCTUTHYTO, Hampumep, paHAoMusauumeli otéopa
3K3EMM/IAPOB B COYETAHUN C U3MEHEHWEM MOopsifka M3MepeHus.

Mepepn onpepeneHnemM 3HaYeHUA cTaHAaPTHOW HeonpeaeneHHOCTH, 06YCIOBEHHOW MEX3K3eMNIAPHO
HEOAHOPOAHOCTbLIO, NOMYYEHHbIe 3KCNePUMeEHTasIbHble faHHble A0/MKHbI 6blTb NPOBEPeHbl Ha TpeHAabl. B 8.3.1
OCHOBHOIi cnoco6 aHann3a TpeHaa npuBeeH A5 C/lyyYas uccnefoBaHns ctabuibHOCTH.

MpumeyaHune — OTa METOAOMOMNSA MOXeT ObITb TaKXe WUCMNONb30OBaHa A/ Pe3ynbTaTtoB U3MepeHui,
NoslyYeHHbIX MNPV UCCNeA0BaHNN MEXIK3EMMNSIPHOM OAHOPOAHOCTU NapTUM.

Ecnu no pesynbTatam Mcc/ie40BaHUi yCTAaHOBJ/IEH CYLLECTBEHHbIV TPEH 3HAUYEHMI aTTECTYEMOI XapakTe-
pUCTUKM B 3K3eMnaspax maTtepuana CO. TO M3rOTOBJIEHHYIO NapTUIO CUUTAIOT HenoAxoAswen AN aanbHeiweli
aTTecTayumm.

TpeHpA B pe3ynbTatax MU3MepeHuii B psage cnyyaeB MOXET 6biTb YUTEH HE3ABMCUMO OT TOTO, 3HAYUM 1N OH
CTaTUCTUYECKMN UM HE3HAYUM. MeToj aHannsa TpeHaa u. Npu Heo6xo4MMOCTU, BHECEHME MONpaBKu Ha gpelid
cpeAcTBa M3MepeHuii, MoXeT GbITb peasin3oBaH NpMMeHeHeM o6pasLa A1 KOHTPOJIsA, 3HaYEeHWe BeSIMYNHbI KOTO-
poro MoxeT 6bITb U3MEPEHO NCNO/Ib3yEeMbIM CPEACTBOM U3MEPEHWNIA.

Mpn oGHapyXeHNW TpeHAa 3Ha4YeHNA aTTeCTYEMON XapakTepucTuky B naptTum matepmana CO MOXeT 6bITb
MCnosib30BaH NOBTOPHbIN NAaH npoueaypbl pasgeneHns naptum matepuana CO Ha yacTu gns a3 ekTUBHOIO
NCK/TIOYEHUS TPEHAA.
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7.7 OnpepeneHne oAHOPOAHOCTHU
Mogaenb M3MepeHuii Npu uccnefoBaHUM OAHOPOAHOCTU C UCMOMNb3OBaHWEM /= 1.....a 3K3eMNAApPOB 1
j=1,....n, n3mepeHuii moxeT 6bITb NpeACcTaB/ieHa B Buge

X*=[eA ¢ (3)

rae xj — pesynbTar e4MHUYHOIo U3MepPeHnsa Npu nccnefosBaHNn 04HOPOAHOCTH;
A — MaTtemaTuyeckoe oxugaHue Xv, KoTopoe paBHO 3HauYeHUto o6LLero cpegHero (cpeaHee cpeHNX 3Have-
HWIA). PN YNCrie NOBTOPHbIX N3MEPEHWUI, CTPEMALNXCA K 6ECKOHEYHOCTN.

Ecnun nsmepeHna HecMeleHHble, TO 1 PaBHO UCTUHHOMY 3Ha4YeHUI0. YNneHbl A U1 — OLUEHKa CMeLLeHuns
npuv ycTaHOB/IEHUN HEOAHOPOAHOCTN MeXAY 3K3eMNAsipaMn 1 cnyyvaliHas NorpeLHoCcTb U3MepeHns COOTBETCTBEH-
HO. lucnepcumn aTUX YN1eHOB — 3TO AUCMNEPCUA HEOAHOPOAHOCTN MEXAY 3K3eMnaspaMmun namcrnepcusa nostopsie-
MOCTM COOTBETCTBEHHO.

MpumeyaHune — lMNpegnonaratoT, YTO A, 1 €9 CTATUCTUYECKN HE3aBUCUMBbI, HEOAHOPOAHOCTL MEXY 3K3EMI-
nspamMn He B/IUSIET Ha MOBTOPSEMOCTb pe3y/ibTaToB M3MepeHulii 1 HaobopoT. Kpome TOro, npearnosaratoT, YTO NepemMeH-
Hble A, N b MMelT HOpMa/lbHOE pacnpefesieHuve.

[na onpegeneHns HeOAHOPOAHOCTU MEXAY IK3eMMN/IAPaMmn MOryT 6biTb pa3paboTaHbl pas/siMyHblie NaaHbl
aKcrnepumMmeHTa. B npuioxeHnn A npuBefeHbl cTaTUCTMYECKME NOAXOAbI MO MPUMEHEHUIO 0AMOMaKTOPHOIO N ABYX-
(PaKTOPHOro ANCNEPCUOHHOIO aHanmnsa, B NPUI0XeHn B — HeKoTopble NpUMepbl.

7.8 OnpepeneHne OAHOPOAHOCTU MeEXAY 3K3eMnaspamu

Llens onpepeneHns o4HOPOSHOCTY MeX Ay 3K3eMNaapamm 3aknoyaeTcsa B OLLeHUBaAHNUN N3MEHEHUA 3Have-
HWUI aTTecTyeMol xapakTepUCcTUKN Mexay HUMN.

[iBe TUNMYHbIE 3KCNepMeHTalbHble MOZesnn onpeaeneHns oqHOPOAHOCTU MexXAy aKk3eMnaapamu nsobpa-
)XEeHbl Ha pucyHkax 1 un 2.

Mexay aK3emnisipamm

PucyHok 1 — CxeMa onpefenieHnss MexXaK3eMMNAsSPHON HeoAHOPOAHOCTH

Ha pucyHke 1 npogeMoHCTpYpoBaHa cxema onpejeneHns Mexak3eMnaspHol Heo4HOPOAHOCTH, Npeayc-
MaTpuBatoLas oT6op BbIGOPOUHbIX NPO6 (NPo6 B BbIGOPKE) U3 3K3eMNASAPOB. MNpu Takoli cxeme aKCNepuMeHTa
BC/leACTBME TOrO, YTO M3 KaXA0ro ak3emnasipa 6b1/11 B3siTbl MHOTOYUCIEHHbIE NPO6bLI, AUCNEepPCUs pe3yibTaToB
N3MepeHni BEIMUYUHBI «MeXAy aK3eMnasapamm» aBnseTcsa PyHkKumeli cTaHAapPTHOTO OTK/IOHEHNA pe3y/ibTaToB 13-
MepeHUii BeNNYMHbI B pa3InyHbIX 3K3eMnaspax, Torga kak Aucnepcus pesynbTaTtoB U3MePEHN Be/IMYUHbBI «KBHYT-
PV 3K3eMNAAPOB» ABMSAETCA PyHKLMEN CTaHAAPTHOrO OTK/TOHEHUS Pe3y/IbTaToB N3MepPEHUI BE/IMUYMHbI BHYTPU 3K-
3eMMASAPOB N YyUNTbIBAET PACXOXAEHUSA pe3ynbTaToB N3MepeHuid, 06YC/I0BNEHHbIE, B TOM YMcrie, oT6opom npo6 u

npo6010AroTOBKO.

18



FOCT P 8.694— 2010

5. Mexay ak3emnispamm

PucyHok 2 — AnbTepHaTMBHasi CXeMa OMpefesieHnNs MeX3K3eMMNAsipHO HeoZHOPOAHOCTU

Ha pucyHke 2 npeacTtaBsieHa cxema akcnepmmeHTa ANs cnyvas, korga ot6op BbI60poUHbIX Npob (Npo6 B
BblGOpPKE) OT 3K3eMMAAPOB HEBO3MOXEH UMW He NPoBefeH, HanpuMep, N0 3KOHOMUYECKUM NpuydmMHam. Mpu aToi
CXeme 3KCreprMeHTa gucnepcusi pesysibTaToB NU3MEPEHU BENNUNHBI «MEXAY 3K3eMNAsipaMu» ABsieTcs hyHK-
Lmeli cTaHAAPTHOrO OTK/IOHEHNSI pe3yNbTaToB N3MepeHUii BEIMUYMHBI B pa3fIMyHbIX 3K3eMnaspax, Torga Kkak guc-
nepcus pesynbTaToB N3MepeHNii Be/IMUNHbI «BHYTPU 9K3EMMNNAPOB» ABNSAETCA PyHKUNEN CTaHAAPTHOIO OTKOHe-
HUA pe3ynbTaTOB U3MEPEHU BeSIMYMHBbI BHYTPU 3K3EMM/ISIPOB U YUMThIBAET PacXoXeHns pe3ynbTaToB naMepe-
HUIA. 0GYCNOB/IEHHbIE, B TOM Ync/ie, NPO60oNoAroTOBKOWA.

Ha o6pasuax, NPUrogHbIX 418 NpoBeAeHNS O4HOT0 U3MEPEHUS, N — YMNCNO NOBTOPHbIX U3MEPEHUIA, paBHO 1.
B Tex cnyyasx, rae BblGOpKa No3BO/ISieT BbINOJHUTL MHOTOUNC/IEHHbIE M3MEPEHUS NoCc/e Npeo6pasoBaHus, M. kak
npaBuno, 6yaet 6onblie. B Tex cnyyasx, raen > 1. pesynbTatbl U3MePeHUA MOTyT 6bITb 06paboTaHbl C MOMOLLbIO
AvcnepcuoHHoro aHanusa [cm pasgen A.1 (npunoxeHue A) npasgen B.2 (npunoxeHune B)].

Ecnu ncnonb3yetca 04HOMaKTOPHbIN AUCNEPCUOHHbIN aHanus, Torga séb B 060ux criyvyasx MoxeT ObITb
paccumTaHo no oopmyne

~2 __ 2 _ MSamog
SA ~ SA~ . 4>

roe sj — aucnepcusi pesynbTaToB U3MepEeHWil;

Mo — cpeAHee YNCNO pe3ynNbTATOB NapasiesibHbIX U3MEPEHUIA.
B 3TX cnyyaax gucnepcusa mexay aksemnaspamu naeHtTuyHa “

OueHnBaHne HeonpeaesleHHOCT U, 06YC/IOB/IEHHON MEX3K3eMNIAPHON HEOAHOPOAHOCT bio MaTepuana
CO. moxeT 6blITb NPOBEJEHO B COOTBETCTBUN C pekomeHgaumamu [4].

MpumeuyaHne — BIOYEHNE NOMOXKEHNA 0BYCNOB/IEHO TPE60BaHNAMMN HALMOH&/ILHOFO HOPMATUBHOIO
[OKyMeHTa [4] B YaCTU OLEHNBAHWSA HEONPeAeNeHHOCTH, 06YCNOBMEHHOW HEOAHOPOAHOCTHI0 MaTepuana CO.

7.9 HepocTaTo4yHas NOBTOPAEMOCTb MeTOANK U3MepeHnii

He Bcerga Lenecoo6pa3Ho NpoOBOAUTL ONpeaesieHne OAHOPOAHOCTMU, UCNOMb3Yst METOANKY U3MepPeHunii ¢
[OCTaTO4YHOW NOBTOPSAEMOCTbI. B 3TUX cyyasx onyckaeTcs UCNoNb30BaTh a/lbTEPHATUBHbIV NOAX0A, NO3BONSA-
IOLWNA MakcMManbHO OLEHUTb BO3MOXHbIe BAUSAHUA. Ecnu uaty— cTaHfgapTHas HeonpegeneHHOCTb, 06YCNOB/EH-
Hasi HEOAHOPOAHOCTLIO MeXAY IK3EMMNNAPAMU, BKKOUAeMasi B CYMMapHYH0 CTaHAapTHY0 HEONPeAeNeHHOCTb, TO

sn* Ss* + £1. (5)

MpaBas 4yacTb 3TOro BblpaXeHUS NpeacTaBasieT cCO60V KBagparT cTaHA4apTHOW HeonpeaeneHHoOCTH, 06ycoB-
NIeHHOI pe3ynbTaTaMy U3MepPeHnii BeNIMUNHbI B OA4HOM 3K3eMnisipe. JleBas 4acTb NPeAcTaBAseT BblpaxeHue,
06ycrioBNEHHOE B/IMSIHEM HEOMNPEAENEHHOCTU MexXy 3K3eMnaspamMmu, yCTaHOB/IEHHOE MeTO40M ANCNEPCUOHHO-
ro aHanunsa. jucnepcusi NOBTOPSIEMOCTU MOXET GbITb MOJTIyYeHa OTAENbHO WUV NPUHSTA paBHO M SwMin.

PasnuuHble NoaxoAbl, CBsi3aHHbIE C OLEHMBAHWEM HeonpeaesIeHHOCTU, YUNTbIBaloOLWel HeLOCTATOUHYIO
NOBTOPSIEMOCTb METOAVKNA N3MEPEHUi MOMUMO pe3y/ibTaTa, Mosly4eHHoro no popmyse (4), paccMoTpeHbl B [12].
BAvsiHMe cTaHAAPTHOTO OTK/IOHEHUSI MOBTOPSEMOCTU Ha sfi6 MOXeT GbITb YUTEHO NPY UCMOJIb30BaHUM BblpaXKeHUS
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raoe MSwKM— aucnepcusi, 06ycnoBneHHas pesynbTatamMmv U3MepeHuii Be/IMUMHbl B O4HOM 3K3eMnssipe o6pasua,
NoOSIyYEHHbIMUN B YC/IOBUSIX MOBTOPSIEMOCTH,

vuswt/in— yncno cteneHeli ceoboabl gucnepcun MSwiVo.

MpumeyaHne — IOTO BbIpaXeEHVNE OCHOBAHO Ha MOSIOXEHVWN O TOM. YTO A/1s MOXeT 6bITb YCTaHOB/IEH
[oBepuTeNbHbI MHTepBasl U YTO MOsyLMpUHa 95%-HOro [oBepuUTeNbLHOTO UHTEpBasa, Npeobpa3oBaHHast B cTaH4apT-
Hyl0 HeonpeaeneHHOCTb, MOXeT ObITb PacCMOTPEHA Kak CTeneHb BJIMSIHUS MOBTOPSIEMOCTU METOAVKU U3MEpPeHUid Ha
oueHKy sOb. 3TO BbIpaXeHne CYXWUT NPUMepoM TOro, Kak MOryT 6bITb YUTeHbl 3aTpyfHeHUs Npu oLleHke HeoAHOPOAHO-
CcTU. MoryT GbITb pa3paGoTaHbl 1 Apyrne MeTofbl, HO OHW JO/KHbI OTBEYaTb KpUTEPUSIM, NpUBeAEeHHbIM B ypaBHeHUM (5).

7.10 BHyTpuak3emnsspHas HEOOAHOPOAHOCTb

OnpepgeneHne og4HOPOAHOCTN BHYTPU 3K3eMM/isipa NPOBOASIT TO/IbKO B TeX c/yyasX, Korga ak3emnasipbl
ncxogHoro matepuana CO mMoryT 6bITb pasgeneHbl Ha Bbl6OpoYHble NPo6bl (NPobbl B BbI6GOpKe). Bo MHOrmMx
c/lyyasix HEBO3MOXHO NMOJTyUYUTb TOYHYIO OLeHKY Ancnepcun, 06ycnoBIeHHOW HEO4HOPOAHOCTbLIO BHYTPU 3K3eMn-
napa. CtaHAapTHOe OTK/IOHEeHVe NMOBTOPSAEMOCTN MeTOAMKN U3MEPEeHU cnefyeT BCcerga yunTbiBaTb NPy OLeHKe
BHYTPU3IK3EeMMASAPHON HEOAHOPOAHOCTU. DTO NPUBOANT KMNOBbLILIEHWIO OLeHKN cCTaHA4apTHOM HeonpeAeneHHoCTH,
06yC/10B/IEHHOW HEO4HOPOAHOCTbLIO BHYTPM ak3emnisipa CO sw0, N0 CpaBHEHMIO C peasibHbIM 3Ha4YeHNeM Heonpe-
AeneHHocTU. Ha pucyHke 3 npeAcTaB/ieHa cxemMa uccrefoBaHns HEOAHOPOAHOCTN BHYTPU 3K3eMNsipa.

N3 ak3emnnsipa oT6MpatoT MHOFOUYNCEHHble HaBeCcku (MPo6bl), NPo6010AroTOBKY KOTOPbIX MPOBOASAT OAUH
pa3 (CM. pUCYHOK 3).

SK3emMnIAp
Mpo6a Mpo6a Mpo6a
B Bbl6opke Ne 1 B Bbl6opke Ne 2 B Bblbopke Ne K
e Mpeo6pazoBaHne Mpeo6paszoBaHme
. . BHyTpK®
Gm3mepeHvu/| \] N V3MepeHuii | ~ N vsmepeHuii J reynn
Mexay rpynnamm

PucyHok 3 — CxeMa onpefesieHnsi BHYTPUIKIEMI/IAPHON HEOAHOPOAHOCTU

MUHUManbHbIR pasmep I'Ip06bl onpenenAarT Ha OCHOBaHUn MCCﬂeAOBaHMVI HEO4HOPOAHOCTUN BHYTPU 3K3EM-
nsaspa c MCNosib30BaHNEM pa3/fINYHbIX HABeCOK. B €BA3M € TeM. YTO cTaHAapTHOE OTK/IOHeHue, 06yCI'IOBI'IEHHOE'
HEeO4HOPOAHOCTbIO BHYTPU 3K3eMNnaApa, 3aBUCUT OT HMCMa HacTul, onpegenarowmnx CBOWCTBO, TO MO BO3MOXHO-
CTn cneanyet yCtTaHOBUTb MUHMMas/IbHOE YNC/10 YacTuy (I/II'II/I MWUHUMaJIbHYO HaBeCKy).

MpumevaHnsna

1 MuHUMasbHbIV pasmep Npobbl MOXeT 6bITb onpeAenieH MyTeM 3KCTpanonAauMn. KCTpanonsumsa cTaHAapTHbIX
OTK/IOHEHUIA, 0BYCNOBNEHHBIX pe3y/ibTaTaMn M3MEePEHUA BETMUMHBI BHYTPU 3K3EMMNJISIPOB Pas/IMYHbIX pasmMepoB, MOXET
6bITb MCNOMb30BaHa A1 HAXOXAEHUS HaMMeHbLUEro pasmepa npobbl, KOTOPbI He B/IMSIET Ha NOBTOPSIEMOCTb pe3ysib-
TaToB M3MEpPEHWU 3TOW BeNMUMHBLI. B CBA3M C TEM. YTO CTaHAAPTHOE OTK/IOHEeHWe, 06yCnoB/IeHHOEe HEOAHOPOAHOCTLIO
BHYTPV 3K3eMM/spa, Kak npasuio, npeacras/isieT cO60i 3aBbilEeHHYIO OLEHKY, MUHUMasIbHbI pa3mep nNpobbl Takke
OyneT 3aBbllLEHHON OLEHKOIA.

2 MuHUMa/IbHbIV pasmep NPo6 MOXeT ObITb YCTAHOB/IEH B XOA€ OLEHKM paBeHCTBa 3HayeHuli cTaHAapTHOro
OTK/TOHEHUSA Pe3y/ibTaToB U3MepPEeHUi BeNUYUHbBI, MOMYYeHHbIX C UCMOMb30BaHWEM KOHKPEeTHOro pasmMepa npobbl mare-
prana. n cTaHgapTHOro OTK/IOHEHUS MOBTOPSEMOCTU MEeTOAMK/ M3MepeHui. Takas oueHka MOXeT ObITb npoBeAeHa
nyTeM cpaBHeHUs1 AUCMEPCUIA CO 3HaYeHnem Kputepusa x3 (6onee nNoapobHble cBedeHWA CM. B pykoBogacTee [13)). Pas-
Mep Npo6bl, MCMOMb30BAHHOW B TaKOM 3KCMEepUMEHTe, AOMYyCKaeTCHa CUNTaTb MMHUMa/IbHbIM pa3mMepoM Mpoobbl.
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OueHnBaHue HeonpeaesieHHOCTW, 06yC/IOBEHHOV BHY T PUaK3eMNISpUoOit HEOAHOPOAHOC T bo MaTepua-
na CO. MoxeT 6blTb OCyLLLEeCTB/IEHO B COOTBETCTBUM C pekoMmeHaaumnamm [4].

MpurumeuyaHwne — BKIOYEHME NOMOXKeHNS 0OYCNOBMNEHO TPeboBaHVAMY HaLVOHaIbHOFO HOPMaTVBHOIO
[OKYMeHTa — pekomMeHZauui [4] B 4yacTuW OLeHMBaHWA HeonpegeneHHOC T, 06yCNoBIEHHON HEOAHOPOAHOC T bIO
maTepnana CO.

8 WccnepoBaHue cTabuU/IbHOCTH

8.1 Tunbl cTabunbHOCTKU

CyuiecTBYyIOT ABa TUna cTabu/ibHOCTU, KOTOpPble creAyeT paccMOTpeTb MNpu aTTecTaunun ctaHfapTHbIX
06pa3LoB:

- [ONTOBPEMEHHas CTabunbHOCTb:

- KpaTKOBpeMeHHas CTabu/ibHOCTb.

[onroepemeHHas cTabuabHOCTb MaTepuana cTaHAapTHOro o6pasLa cBsA3aHa C HEM3MEHHOCTbIO aTTecTo-
BaHHOro 3HayeHnsa CO nNpu XpaHeHUn y n3rotosntensa n notpebutens CO. KpaTkoBpemMeHHas cTabubHOCTb CBSA-
3aHa C HEM3MEHHOCTbIO aTTeCTOBaHHOro 3HayeHns CO npu TpaHCNOPTUPOBAHUU. B HEKOTOPbLIX C/lyYasix HeBO3-
MOXHO nogJepxunBaTb yCcnoBus, obecneymsatouime ctabnnbHocTb matepuana CO BO BpeMsi TpaHcnopTupoBa-
HUSA. B 9TOM C/lyyae csiegyeT BHECTU NOMNPaBKy Ha AOMNO/HUTENIbHYIO HEONpPeAeIeHHOCTb 3Ha4YeHnli CBOICTB.

Ana pacyeTta HeonpeaeneHHOCTN aTTeCTOBaHHOro 3HavyeHnsa ACO. yka3blBaeMoro B nacnopTre, BaxHa npa-
BU/bHas OLeHKa [0NroBpeMeHHO 1 KpaTKOBPeMEeHHO CTabunbHOCTH.

Mpu atTectaunm CO [O/MKHbI ObITb YCTAaHOB/IEHbI CBEAEHNSA O TOM. YTO MOXET MPOUCXOAUTL C 06pa3LLoM nNpu
Heco6MAeHUN TPpeGyeMbIX YC/10BUIA TPAHCNOPTUPOBAHMS.

MpumevaHunsn

1 3710 3HaHVe MO3BOJIAAT M3rOTOBMTENIO AaTh flyylive pekomMeHJauuun, a Mnonb3oBaTesito — MosyynTb NPoAyKT
Haziexallero Kavecrsa.

2 B page cnydaes Ana usrotosutens v nonb3osartesis ACO pekomeHayeTtcs npoBepka ACO nepeg ero nepsbiv
MCMO/b30BaHEM B LieSIAX NMPOBEPKM COOTBETCTBMA aTTECTOBAHHOIO 3HAYeHWs, yKasaHHOro B nacriopTte, 1 BO3MOXHOCTU
€ro AanbHeiilero Ncnonb3oBaHus.

ViccnepoBaHua cTabunbHOCTH, BbIMOJTHAEMbIE B poLiecce aTTecTaynm, NpoBOAAT He TObKO A/1 OLueHnBa-
HUA HeonpeAesieHHOCTN, 06yCNOBNEHHON HeCTabuNbLHOCTBIO MaTepuana, Ho 1 An15 Bblbopa Hagnexalynx ycroBuii
XpaHeHUs N TPaHCnopTUpPOBaHUA.

8.2 NMnaHnpoBaHne aKCNepumMeHTa

CyLecTBYyIOT [1Ba OCHOBHbIX N/1aHa 3KCMepuMeHTa A/15 NpoBeAeHns paboT Nno onpeaesieHnto cTabubHOCTU
cornacHo pekomeHgauuam [4], [6), (12], [14]:

- Knaccuyeckoe nccriefjlopaHne ctabunbHOCTH;

- N30XPOHHOE nccnef0BaHne cTabuibHOCTH.

Mpwu kNaccuyeckom ncenepfoBaHnn CTabuibHOCTM OTAeNbHbIe NPO6bl, N3roTOB/IEHHbIE BOHO N TOXE Bpe-
Ms (B BUAe NapTumn) No O4HOW 1 TOM e MeToANKe NPUIroTOB/IEHNS, U3MEPSAIOT Yepe3 onpeaesieHHble NPOMEeXYTKN
BpeMeHu. B aToM cnyyae n3mepeHuns BbIMOMHAIOT B YC/I0BMAX NPOMEXYTOYHOR NPeLn3noHHOCTH, YTO NPUBOANUT K
OTHOCUTE/IbHO BbICOKOI HeonpeaeieHHOCTU N3-3a HeCTabnbHOCTU N3MEPUTE/TbHON CUCTEMbI.

Mpn N30XPOHHOM NccnefoBaHUN CTabuIbHOCTU N3MEPEHUS NPOBOAAT B yC/TOBUAX MOBTOPSAEMOCTH.

NMpumeyaHuns

1 TEPMMH «M30XPOHHbIV» 03HAYAET, YTO U3MEPEHVSI BbIMOSHSIOT B OOHO M TO XXe BPEMSi, U3MEPEHUs He pacnpe-
[ensitoT B TEYEHWE BCEro MCCNeA0BaHUs CTaGUIBHOCTY, Kak 3TO OCYLIECTBASIIOT NPU KNaccu4eckom noaxope.

2 WN30XPOHHBI NOAX0A, YMEHbLUAET Pasbpoc pe3y/ibTaToB M3MEPEHWI BO BPeMeHM, y/yduasi, Takum o6pasom,
«paspeLLaloLLyto CroCO6HOCTbL» UCC/ef0BaHNs CTabUNbHOCTU. /I30XpOHHOE MccefoBaHue CTabUIbHOCTY, Kak npasu-
NO. NPUBOAUT K MeHblueli HeonpeAenieHHOCTW, YeM Kaccuyeckoe. MpenmyLlecTBO 3Tol Mofenn 3akniovaeTcs B BO3-
MOXHOCTV ONpefenieHnst YCNoBUiA, NPY KOTOPbIX HE MPOMCXOAUT M3MEHEHUSI CBOWCTB WM U3MEHEHUSI NPOUCXOASAT, HO C
TaKoW CKOPOCTbHO, Kak MNP YCMNOBUSX, BbIGPAHHbIX 415 XPaHEHWSI.

3 VI30XPOHHbI NaH 3KCNeprMMEHTa NpeAHa3HayYeH cneynasibHo Af1si onpeaenieHvst ctabunsHocTy naptum CO,
€ro He PEKOMEHAYEeTCS UCMO/Mb30BaTb MpY ONpeaenieHnn cTabunbHOCTU OTAeNbHOro 3k3emnnspa CO.

O6a nnaHa aKkcnepumeHTa NoaxoaaT A8 UCCef0BaHNA OONTOBPEMEHHO U KpaTKOBPEMEHHOW CTabuibHO-
cTu. MNpn npoBeAeHUN UCCNefOBaHN KpaTKOBPEMEHHO CTabUIbHOCTU XpaHeHe MaTepuana ocyLecTBsAOT B
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pekoMeHAyeMbIX (3aA4aHHbIX) YCIOBUSIX YNaKOBKM U TPAHCNOPTUPOBaHUA. Yem 60/1ee orpaHMyeHbl YC/10BUSA TpaHe-
NOPTMPOBAHKUS. TEM MeHbLLE MOXET 6bITb 06 bEM UCC/Ief0BaHWIA.

MpumeyaHuns

1 PekomeHAyeTCsl yCTaHaBNMBaTb TakWe YC/I0BUsi TPAHCMOPTMPOBAHUS, MPU KOTOPbIX M3MEHEHUs!, 06YC/IOB/IEH-
Hble HeCTabW/IbHOCTBbIO MaTepuana, GyayT MeHblle, YeM MpU XpaHeHUU MaTepuana. B 3aTom cnydyaB AonyckaeTcsi He
BK/IIOYATb B MporpamMmMy orpegesnieHrsi MeTPOsIorMyecknx xapaktepuctnk CO nccnefoBaHve KpaTKOBPEMEHHOW HecTa-
6unbHOCTU.

2 [nsi HeKoTOpbIX BUAOB MaTepuasioB CO (Hanpumep, K/MHUYECKMX, GMOMOTMYECKUX U MPUPOAHbLIX) He Bcerga
0YEBUAHO, YTO YC/I0BMSI TPAHCMOPTUPOBAHNSA MOTYT 6biTb COG/OAEHbI, YTO NO3BOWMO Gbl NPEHe6peYb NCCNefoBaHNAMMN
B/IUSIHAST YC/IOBUIA TPAHCMOPTUPOBAHMS Ha mMaTtepuar.

Mpw oTcyTCTBUM CBEAEHWIT O BANSIHAM TemnepaTypbl Ha cocTas 1 cBoiicTBa maTepunana CO nccneposaHune
KpaTKOBPEMEHHOW CTabu/ibHOCTM HEO6XO0AMMO NPOBOANTL MPU Pa3/INYHbIX TeMnepaTtypax A1a noayvyeHns nHdop-
Maunm o NpuemsieMbiX YCNIOBUAX XPaHEHUA N TPaHCMOPTUPOBAHUA.

Takoe uccnegoBaHue 4O/DKHO 3aHMMaTb 2 MeC, HO MOXeT 6bITb NPoANeHO A0 6 — 12 mecAnsa Nony4vyeHus
nHdopmaLmnm o 4ONTOBPeMeHHOl cTabunbHOCTU. Mpy A/IMTeNIbHOM NCCNeAoBaHnn CTabnNbHOCTU AnanasoH TeM-
nepaTtyp MOXeT 6bITb COKpalleH 40 HE06X0AMMOro, Tak Kak Mo ucte4eHUn AByX MecsiLeB uccregoBaHne NnpoBo-
OAT ANA YCTaHOBIEHUA YCNOBUI XpaHeHUS.

NccnepoBaHne KpaTKOBPEMEHHO CTabuibHOCTU AO/KHO 6bITb NPOBEAEHO NPKU TeMnepaTypax, KoTopble
BO3MOXHbI NPV TPaHCNOPTUPOBaHUN.

MpumeyaHune — HeobXxoaMMO yunTbiBaTb YTO UHTEpBasT TemnepaTtyp, Npy KOTOpbIX TpaHcnopTupytoT ACO.
MOXeT BapbupoBaTbcs OT MuHyc 50 "C go nntoc 70 "C.

WNHTepBan BpemeHu, B TeYeHNe KOTOPOro NpoBOAAT UCcnef0BaHne KpaTKOBPeMeHHOW cTabunbHOCTH, A0N-
XeH ObITb paBeH nepuoay, NpeAycCMOTPeHHOMY AN TpaHcnopTuposaHusa ACO.

MpumevaHns

1 Ecnn Bpems TPaHCMopTMPOBaHUS OrpaHMYeHo, Hanpumep Tpems HedensiMu, TO UCCrefoBaHne KpaTKoBpeMeH-
HOW CTabWIbLHOCTU B TeYEHUe Tpex-yeTbipex Hedenb 6yAeT AOCTaTOuHbIM.

2 TpaHcnopTupoBaHue CO A0/MKHO ObITb OpraHM30BaHO TakMMm 06pa3oMm, YToObl BpeMmsi, 3aTpaymBaemoe Ans
TpaHCNopTUpoBaHusl, 6bII0 Kak MOXHO MeHBbLLE.

PekomeHpayuunm no nnaHMpoBaHuto paboT nNpu unccnegoBaHnn cTabunbsitocT CO npeacTaBeHbl Takxe
B [4) v [6].

MpumeyaHune — BkioyeHe NONOXEHNS 06YC/IOBNEHO TPe6OBaHUAMN HaUMOHANbHBIX HOPMaTUBHbIX
[OKYMEHTOB — pekoMeHAaumii [4} u [6] B wacTu nccnegosanns crabunbsHocTn CO.

8.3 OueHKa pe3y/ibTaToB U3MepPeHUN

8.3.1 AHanus TpeHpga

Ha nepBom aTane aHanu3sa pe3y/bTaTtoB onpeaesieHns cTabuabHOCTN HeO6X04MMO NPOBEPUTH BO3MOXHOCTb
BO3HWKHOBEHWA TpeHAa B pe3y/ibTartax namepeHuii. Mpun He3HaunTebHON HeCTabunbHOCTU, KOrga Hem3BecTeH
OCHOBHOW KMHETMNYECKNIA MexaH13M, NoaxoAaLeli Moaenbio MOXeT ObITb INHeliHaa annpokcumaums. B cnyvasx,
KOorga yctaHOB/1IEH BUJ 3aBUCMMOCTU HECTabU/IbLHOCTU OT BAMAKOLWMX (PakTOpoOB, cneayeT NCMONb30BaTb €ro B
KayecTBe annpokcumMmupyolleii mogenn. ns nuHeliHbIXx Mogeneli pacyeTbl HanGoee NPocTble, NPU 3TOM OLLEHKY
TpeHAa Ha 3Ha4YMMOCTb MPOBOAAT C UCNOSIb30BaHNeM F-kputepus.

Mpun OTCYTCTBUN YCTAHOB/IEHHOTO KNHETUYECKOrO MeXaHn3ma OCHOBHasA Moeib NPOCTOW TINHeHO perpec-
CUN MOXeT ObITb BblpaxeHa B BUuae

Y=b046X+e @

rae b0 n b, — kKoapdurLMEHTbI perpeccun:
e — cny4aiiHas cocTaBnsAloLwas norpewHoCcT N3MepeHnin:
X — Bpems;
Y — 3HauyeHue aTTecTyemoi xapakrepuctukun ACO.

MpumeuyaHne — BbiBog BblpaXeHUii 411 OLEHNBAHUS NapaMeTpoB  u b,. Kak W pacyeT pasHOro poga
[MCMepCyiA, OCYLLECTBISIOT MO TOMY Xe a/ITOPUTMY, YTO U BbIBOZA BbIPAXEHWA B AUCNEPCUOHHOM aHan3e.
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C ymeToM Ha6opa U3 N HabAAEHUA Y MO OTHOWEHU K X A/7a KaXAOoro Y, MOXeT 6biTb NpuBefeHo
cneaytloliee BblpaxeHue:

Y,=b0+b,X, * " (8)

MpumeyaHune — 3avacTyro N8 Kaxgoro X, 6yaet 60see O4HOroO 3Ha4YeHWs Y, BCeACTBUE MOBTOPEHUS
N3MepeHUiA, NCronb30oBaHUs 6osiee OAHON YNakoBKM 3a OAVH pa3 U T. 4. 3TU 0COGEHHOCTU A0/KHbI ObITh BK/IHOYEHbI B
MoZle/lb KOHKPETHOIo a/iropuTMa  MccrieloBaHns CTabuIbHOCTU.

MapameTpbl perpeccun AoNyckaeTcs paccumTaTb, UCMONb3ysa BblpaXeHUs, npefcTaB/eHHble Huxe. Ansa
oueHkM napameTpab, MoOXeT 6bITb UCNOSIb30BaHa hopmyna

b, =
(9)
OueHka OoTpes3ka, 0TCekaeMoro Ha 0CM KoopAuHaT, MOXeT 6bITb paccuMTaHa no dopmyne
BO XY - b.X. (t0)
OueHKy cTaHAapTHOro OTKNOHeHUA s(b,) paccunTbiBalOT No hopmysie
s(b,) =
(b.) (11)
roe
Xfa-fch-vO2
P 1-1 (12
s a 2
OueHky gucnepcum V(b0) paccunTtbiBaloT Nno hopmyne
s’ XX;
. /-1
Y(b0)=Y (Y -b,X) - i - 13
X (.- xf XX -xf (12)

npyv 3TOM OTMeYaloT, YTo b, N Y He KOPPOAMPOBaHbI.

OCHOBbIBasiCb Ha CTaHA4apTHOM OTK/IOHEHUU b,. AenatloT BbIBOAbI. [TpeanonaratoT, 4To ecnm CO cTtabuneH,
To b, paBHO Hysn0. icnonb3ysa ypaBHeHue (11) u cooTBeTCcTBYOWMIA f-chakTOp (NpK YMcne cTeneHei cBo6oAbl,
paBHOM N - 2). b, nccnepyoT Ha 3HaUMMOCTb, UCNONb3ysa napameTp s(b,) unn gaHHble TabMLbl 4UCNEPCUOHHOTO
aHanusa onsa nuHelHoli perpeccun (Ta6nuua 1). NpoBepky paBeHCTBa KO3 ULUMeHTa b, HY/110 BbINOAHAOT,
copmupys t-cTaTUCTUKY (415 Yncna cTeneHel cBo6oabl N1 - 2 U cTaHAapTHOro oTknoHeHus s(b,)) n cpas-
HUBas ee C KBaHTuUNeM t-pacnpspeneHns. NMNpoBepKy rMnoTes3bl BbIMO/IHAKT C UCMOJIb30BaHWeM F-KpnuTBepus.
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BblYMUC/IEHNEM CTATUCTUKN NO pe3ynbTaTaM 06paboTKN [AaHHbIX MeTOAOM [JUCNEePCUOHHOrO aHanusa
(Ta6bnuua 1).

Ta6nuya 1— Tabnvua ANCNEPCUOHHOTO aHanM3a A NIMHEHOW perpeccumn

Yucno Cymma CpepiHee 3HaueHne
WcTounmk aucnepcum cTeneHeit KBaZpaToB KBagpara F
cB06OAbI SS MS
BcnepcteBue perpeccuun 1 = [~
r-1
S =
OTHOCUTENBLHO perpeccuu n-2 s g —
(ocTaTouHBbIN) r-1
O6wunit, CKOPpPEeKTUpoBaH- n-1 - -
P r-1
HblA 418 cpefiHero 3HadveHusa y"
Cymmy kBagpaTtoB b,|bDo6o3HavatoT Kak KOTOPYO TPaKTYlT KakK «Cymma KBagpaTtoB Ans b,

noesio TOro, Kak BBeAeHa nomnpaska Ha be». CpefiHee 3HaYeHWe KBaApaTa OTHOCUTE/IbHO perpeccuu (s2) aBnsieTcs

OLLEHKO 415 CBOWCTBa, 0603HAUYEHHOTO KaK a*X M Ha3blBAaeMOro Aucrnepcueil OTHOCMTESIbHO Perpeccuu.

Ha ocHoBaHuM gaHHbIX F-Tabnuubl (Tabnnuya 1) npoBoAAT uccriefoBaHne OTHOWEHNA M S [S2 Ha 3Hauu-
MocCTb. B Tabninue 1 npusegeHa Heob6xoanmasa nHopmaumsa o cteneHax csobobl. NpenmyuecTso UCMNOJIb30Ba-
HuA F-Tabnuubl B3aMeH MeTofa C UCMOIb30BaHMeM /-KpUTepus 3ak/ioyvaeTcs B Creayolem:

- F-Tabnnua popmupyetcs 601bWMHCTBOM CUCTEM NPOrpaMMHOro obecneyeHus;

-F -Tabnuua moxeT 6bITb NepeHeceHa Ha Apyrve Mojesin perpeccun, 4To genaeTt UX LWWMPOKO NPUMEHU-
MbIMW.

He3aBUCKMMO OT TOroO, Kakoli BUA KpUTepUsa NCNOMNb3YIOT, pedynibTaT byAeT MeTb 3Ha4YeHne TO/IbKO B c/yyae,
ecnu cTaHfapTHOe OTK/IOHEHWE NOBTOPAEMOCTU METOAUKN N3MEPEHUIA, BO3MOXHO 06YC/0B/IEHHOE HEO4HOPO4HO-
CTblO MeXAY 3K3eMnaapamu, 0CTaToOYHO Masio.

NMpumeyaHne — BAnsaHWE HEOAHOPOAHOCTU MexAy 3K3eMnasipaMn MoXeT 6biTb YMEHbLLEHO, eCIN UCMOSb-
30BaTb HECKOJIbKO 3K3EMIM/ISAPOB Ha KaxkAbli MOMEHT BpeMeHU (B YC/IOBUSIX OJHOIO 3KCrnepuMmeHTa). Takoe AelicTBue
MOXET 6bITb HEOOXOAUMbIM, KOrda s, paBHO UM 6osblie, YeM CTaHAapPTHOE OTK/IOHEHWE NMOBTOPSEMOCTU pe3y/bTaToB
M3MepeHuii.

Ecnun HabnofaeTcs n3MeHeHWe 3Ha4YeHNss aTTeCTyeMOW XxapakTepucTuKmM, 3To 03HaYaeT, YTO MaTtepuasn He
MOXeT 6bITb MCNO/Ib30BaH B KavecTBe Matepuana CO. Kputepuii 4Na NPUHATASA TaKkoro pelweHns fo/KeH 6biTb
OCHOBaH Ha HOPMUPYEMOM 3HayYeHUN HeornpeaeeHHOCTN aTTeCTOBaHHOro 3HadyeHna CO. Ha npegnosiaraeMom
CpOKe ero rofHoOCTU 1 CBefleHNAX 0 TPeHAe 3a 3TOT Nepuoj BpeMeHU.

MpunmeyaHune — Ecnm B TedeHne npeanonaraemMoro cpoka rogHocT HabofaeTcs CyLWweCcTBEHHbI TpeHp,
3Ha4yeHUs1 aTTecTyemMoil xapaktepucTukm CO (C yyeTOM HeonpefeneHHOCTU aTTecTOBaHHOro 3HaveHus CO), Torga
NIM60 MaTepuas He MOXeT ObITb NCMONBb30BaH 415 U3rotoBreHns CO ¢ 3adaHHbIM CPOKOM FOAHOCTU B CBS3U C HeJoCTa-
TOYHOI CTaBUNBHOCTBIO, /IGO0 CneayeT COKPaTUTbL CPOK rogHocTu CO.

8.3.2 OueHka HeonpepgeneHHOCTN B OTCYTCTBME TpeHaa

Mpw onpegeneHnmn ctabunbHocTn CO HeO6XO04MMO YUUTbIBATb!

- NOBTOPAEMOCTb U3MepeHWii;

- HecTabunbHOCTbL MaTepuana;

- napameTpbl MPOMEXYTOUYHOM NPeL3NOHHOCTH;

- (HeoAHOPOAHOCTb MeXAy aK3emnasapamu (Npy atrecTaunm napTum).

M3 aTOro nepeyHs BUAHO, YTO TaM. r4e BO3MOXHO, c/ieqyeT UCMNO/Ib30BaTb N3OXPOHHBINM, a He K/1acCU4Yeckni
nnaH aKCnepuMeHTa, Tak Kak 3TO yMeHbLlaeT YACN0 COCTaBNAOLWMX, KOTOpble He06X0AMMO paccmaTpuBaTtb. B
TUMNYHOM N3OXPOHHOM UCCeA0BaHNN CTabUABLHOCTY YUMUTbIBAIOT TOIbKO TPU COCTaBsAOLWME HeoNpeAesieHHOC-
TW. KOTOPble MOTYT 6bITb pa3fesieHbl C MOMOLLbI0 NOSIHOMO ABYX(aKTOPHOro AUCNEPCUOHHOro aHann3a. Heonpe-
AEeNeHHOCTb N3MepeHunii B TaKkOM 3KCMeprMeHTe MOXeT 6bITb BblpaxeHa B BUAe
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2
%) (14)
rae sSM6— cTaHAapTHOe OTK/IOHEeHWe, 06yCI0B/IEHHOE HECTaGUIbHOCTbIO;
st — CTaHgapTHOE OTK/TOHEeHMe, 06yCHOBﬂeHHoe HEOOHOPOAHOCTbIO MeX Ay aK3emMmnadapamu;
Sr — CTaHAapTHOE OTK/IOHEHMe NOBTOPAEMOCTHU.

WNHAEeKC i OTHOCUTCS K MOMEHTaM BpPeMeHU, j — K 3K3eMNAsipaM U K — K MOBTOPHbIM U3MEPEHUAM.

Kak B cryyae uccnefoBaHunsi 0O4HOPOAHOCTH, Ka4ecTBO oLeHkn sUab 3aBncut ot sB6 u sf. HeogHopogHOCTE
MeXxay 3K3eMnasapammn BAunsieT Ha Ka4ecTBO OLLeHKWN HECTAaBUIbHOCTU, YTO HEN3BEXHO, Tak Kak 3TO CBOICTBO AuC-
nepcuoHHoro aHanusa (10). [15]. O6paboTka pe3y/ibTaToB MOXeT 6bITb NPOBeAeHa C MOMOLLbIO ABYX(aKTOPHOro
ANCMEePCUOHHOTO aHann3a, aHaforMyHo cayyato, onucaHHomy B pasgene A.2 (npunoxeHue A). OueHka skD mo-
XeT 6bITb NPOBeAeHa No pesysibTaTam UCCef0BaHNs CTabUNIbHOCTY.

MpumeyvaHusa

1 Ecnv uccnefoBaHvie CTabWIbLHOCTM MPOBOAAT MpW pasHbIX TemnepaTypax, TO 3HadeHue sbb, paccuntaHHoe no
pe3ynbTatam M3MepeHuii nccrefyemMon BeNMyMHbl NPy HOPMasibHONM Temnepatype, OyAeT Hauly4limM, Tak Kak JAonycka-
eTCA. 4To NMpu 3TOl TemnepaType maTepuasn ctabuieH.

2 Ecnv npy Kakon-nnbo TemnepaTtype mMartepuan HecTabwusieH, TO U3MeHeHUs, NpoTekalolme B 3TOM marepuane,
O6yayT B/INATb Ha NMOJTyHYEHHYIO OLIEHKY S™,.

B psige cnyyaeB npeanonararT, YTO OAHOPOAHOCTb M CTabU/IbHOCTE MaTtepuasa HesaBUCUMbI APYT OT ApY-
ra. YacTo aTo cnpaBeA/IMBO, HO MOTYT 6bITb UCK/TOUEeHUSA. MpK 3HaUYNTEeNbHON HEOAHOPOAHOCTN MEeXAY IK3eMN -
pamu BO3MOXHO OT/IMymMe cTabusibHOCTU MaTtepuana oT 3K3eMnaspa K aK3emnasapy, Tak Kak CTabuibHOCTb MaTepu-
ana (Hapsay c apyrumu oaktopamum) 3aBUCUT OT ero cocTasa. MNpucyTcTBue onpeaeneHHOro gectabnnusmpytoule-
ro KOMNOHeHTa BNIVSET HA OAHOPOAHOCTb BCE NapTUn U MOXeT cTaTb MPUYNHOWN KOppensAuMn oAHOPOAHOCTU 1
cTabunbHOCTH.

B kniaccnyeckoli cxeme akCnepuMeHTa BblpaXKeHne A/151 OLeHKN HeonpeaeneHHOCTU MoXeT 6bITb NpeacTas-
neHo;

(15)

rae [o6aBneH OAVH YneH — SN, — CTaHA4apTHOE OTK/IOHEHME pe3y/ibTaToB U3MEePEeHUiA, MONyUYeHHbIX B YC/IOBUAX
NPOMEXYTOUHOM MPELU3NOHHOCTM. TOT UY/IEH XapaKTepm3ayeT N3MEHUMBOCTb M3MEPUTE/IbHON CUCTEMbI B LLE/IOM.

MpumeyvaHunsa

1 I3mepeHns Npy KIaCCUYECKON cxeme onpefenieHnss HeCTabW/IbHOCTU BbIMO/HSAIOT B YCMOBUAX MPOMEXYTOUHOIA
NPEeLM3NOHHOCTH, YTO BefeT K HEBO3MOXHOCTU pa3fesieHnst HecTabubHOCTM M3MEPUTESIBHOW CUCTEMbI U UCXOL4HOTO
matepuana CO. B pesynbTare HeornpefeneHHOCTb, 06ycnoBneHHasi HecTabubHOCTbIO, byaeT Bcerga 6osblie npu
KN1aCCMYECKOM MJ1aHe 3KCMeprMeHTa Mo CPaBHEHWIO C HeonpeAeneHHOCTbIO, YCTaHOB/IEHHOW MPU M30XPOHHOM 3Kcre-
puMeHTe.

2 [ipyrasi BO3MOXHOCTb OLleHUBaHWSi HeonpeaesieHHOCTU, OGYC/IOB/IEHHOW HeCTabu/IbHOCTbLIO, 3ak/Ilo4aeTcs B
MNCNOMb30BaHUM HeonpeAeneHHOCTN JINHUWM Perpeccumn C Hak/lIoHOM, pasHbIM Hysto (10).

PasnnyHble 610axeTbl (satJ6. Sr) MoOryT 6bITb ONpefesieHbl U3 COOTBETCTBYHLWNX CPeAHUX 3HAYEHU
kBagpatoB (M). B pazgene A.2 (npunoxeHue A) npeacTaBiieH ABYX(aKTOPHbI ANCNEPCUOHHbIV aHanuns, NCNosb-
3yeMblii Mpu oL eHKe cTabuibHOCTM matepuana CO.

ANTopUTMbl OLLEHKM HEONpPEeLeNeHHOCT N, 06YC/I0OBNEHHOV HeCTabunbHOCTbo MaTepuana CO. npuse-
LeHbl B pekomeHaaumsax [4]. [6].

MpumedyaHune — BIOYeHNE NOMOXEHNA OGYCNOB/IEHO PEKOMEHAALMAMUN HaLMOHa/IbHbIX HOPMaTUBHBIX
[OKyMeHTOB [4]. [6] B yacTw onpegenexus crabunbHocTn CO.

8.4 MOHWUTOPWUHT CTabUNbHOCTN

8.4.1 JKCNepuMeHT

MOHUTOPUHT cTabnNbHOCTM CneayeT NPOBOAUTL BTeveHne cpoka rogHocTn CO.

MpumeyaHune — OcHOBHas npobnema UCMO/bL30BaHVSA pPe3ysibTaToB 1CC/ef0BaHUSA CTabuNbHOCTU 3akK/loya-
eTCA B TOM. YTO TEOPETUNYECKM OHN OGBACHSIOT TOIbKO MPOLLIOE, @ He HacTosLwee U He byayliee. I3MeHeHNe HEKOTOpbIX
CBOICTB MaTepuana, 06yC/ioB/IEHHOE HEeCTaGWU/IbHOCTLIO, T/IOKET MPOUCXOAUTL [OCTAaTOYHO MefsieHHo. OfHako B psife
c/lyyaeB BO3MOXHO pe3koe, Hemnpejckalyemoe n3MeHeHVe CBOWCTB, YTO, B CBOKO OYepe/b, O3Ha4yaeT HenpurogHoctb CO
K AasibHelleMy nNpvMeHeHuto. B CBsi3n € 3TUM Heo6XOAMM MOHUTOPUHT cTabunbHocTn CO.
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MOHUTOPUHT MOXeT 6bITb NPOBEAEH C NCMO/Ib30BaHMEM K/1aCCMYECKOrO MsaHa aKcrnepumeHTa. YcnoBus
MOHUTOPUHIa A0/KHbI ObITb BblI6paHbl TAKMMU, KOTOPbIe NMO3BOJIN/IM MOYYUTb 06 BEKTUBHYIO OLLEHKY CTabn/ibHOC-
™ CO.

MpumevaHnsa

1 Mpu NposBefeHNN MOHUTOPUHIa CTabu/IbHOCTU MUCMONb30BaHNE K/1aCCUYECKOro MiaHa 3KCnepumeHTa npeanouy-
TUTENBbHO. MOCKO/IbKY W30XPOHHbIM NiaH 3aKCcnepuMeHTa npefocTaBfsieT AaHHble TOMIbKO B KOHLE onpefesieHus cTa-
OUNIBHOCTU. B TO BPeMs Kak /11 MOHUTOPUHIa CTabu/IbHOCTU BaXXHO MMETb MHopMaLMio 06 N3MEHEHNN XapaKTEPUCTUK
maTepuana B TeyeHne cpoka rogHoctn ACO.

2 MOHUTOPUHI CTabUNBLHOCTN He BCerga CryXWUT OCHOBaHMEM /19 U3MEHEHUS HeornpeaeIeHHOCTN aTTeCTOBaHHO-
ro 3HaveHns ACO, Tak Kak MOHUTOPVHT TOJIbKO AEMOHCTPUPYET, UYTO HEoMnpeAesieHHOCTb, yKasaHHasA B nacrnopte ACO,
BCe ellle JOCTOBePHA.

B psige cnyvyaeB albTepHaTMBOW K/1aCCUYECKOMY MOHUTOPUHIY CTabUIbHOCTM MOXeT 6bITb M UCMONb30Ba-
HVe N30XPOHHOIO NJlaHa 3KCNnepuMeHTa ANA NPpoBeAeHNA NONYHeNnpepbIBHOro onpeeneHnsa ctabuabHocTn. Ha
pUCyHKe 4 noKa3aH NnpumMep 3TOro BUAa MOHUTOPUHra.

Mpu TpaHcnopTUpoBaHUn 3Kk3emMnaAapbl matepunasna CO XpaHAT NPy COOTBETCTBYOLWMX TeMnepaTtypax. loc-
Ne 37Ol cTaguun aTTecTyemMas xapakTepucTmka Bcex akseMnaapos matepunana CO goskHa 6biTb U3MepeHa BYC/10-
B/SAX NOBTOPSAEMOCTU. B page cnyvyaeB M3MepeHus 3aHNMaloT 60/blle BpeMeHU, YeM OAUH AieHb, 3TO O3Ha4vaerT,
4TO paboTa B CTPOrnX yC/10BMUSAX NOBTOPSAEMOCTN HEBO3MOXHA. CPOK rogHOCTM MaTepuana onpeaenstoT no pe-
3ynbTatam uccnegoBaHuii (cm. 8.5).

ViccneposaHve

PucyHok 4 — TonyHenpepbiBHOe onpegeneHne crtabusibHOCTU

NMpumeyaHune — MpUuMHA OrPaHNYEHHO HENPEPBLIBHOCTM MOJTYHENPEPBLIBHOTO OMNpeAeneHusi CTabuIbHOCTM
CBfi3aHa C UCMOJ/Ib30BaHNEM M30XPOHHBLIX U3MEPEHWiA: BbIMOHSAIOT CEPUI0 U3MEPEeHNI Npy onpedeneHun ctabubHoc-
T, NOCcne Yero AenatT NepepbIiB B ONpeAeneHnn cTabunbHOCTU. Moce Takoro nepepbiBa No pesysibTatamM OLEeHVBaHNSA
CTabUNBbHOCTU MOXET ObITb MepecMoTpeHa HeonpeaeneHHOCTb aTTeCcTOBaHHOro 3HadeHuss ACO. Tak Kak HOBble AaH-
Hble O CTaBWILHOCTU MOTYT GbITb MCMO/b30BaHblI B KAYECTBE BO306GHOB/IEHHOW OLIEHKM HEOMNpeaeneHHOCTH, 06ycnoB-
JIeHHOW HecTabuIbHOCTLIO. B CyLHOCTK, Takol nepepbiB BO3MOXEH M3-3a TOrO, UTO KaXoe M30XPOHHOe uccrefoBaHue
CTabUNbLHOCTM NPOBOAAT C UCMO/Ib30BAHWEM OAHOI rPajlypOBOYHOWM XapakTepucTUKL. MOCTpPOeHMe Takoi rpagyvpo-
BOYHOIi XapakTepuUCTUKM HeOGXOAMMO MpU KaXaoM HOBOM MCCefoBaHUW. B knaccuyeckoM niaHe aKcrneprMeHTa Kak-
[oe M3MepeHue, Kak NpasBuio, NPOBOAAT MOC/E NOCTPOEHWSI HOBOV PaayvpPOBOYHOW XapaKTEPUCTUKW, YTO BAUSIET Ha
pasbpoc pe3y/ibTaTtoB M3MEPEHWUIA.

8.4.2 OueHKa HeonpegeneHHOCTH

HeonpeaeneHHOCTb pe3ybTaToB U3MepPeHUii, MOTYHEHHbIX NP MOHUTOPUHIE CTABUNBLHOCTH, AO/IKHA CY-
LEeCTBEHHO OT/INYATLCS OT HEOMPEAE/IEHHOCTU, YCTAHOB/IEHHOW MNPy onpeaesieHnN LOTOBPEMEHHON U KPaTKOB-
peMeHHO cTabunbHOCTH. XXenaTenbHO, YUTo6bl HeonpeaeNeHHOCTb Pe3y/ibTaToB U3MepPEeHU NPY MOHUTOPUHTE
cTabunbHOCTU U/lMa. 6bi1a 3HAUNTENTBHO MeHbLLEe, YeM HEONPeLeIeHHOCTb aTTeCTOBaHHOTO 3HavYeHnss ACO uCRU.
O HAKo Takas cuTyaums He BCerga BO3MOXHa. MiaMepeHuns [o/mkHbI 6bITb BbINOJIHEHbI TAKUM 06Pa30M, YTo6bI UX
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[OCTOBEPHOCTb He IeMOHCTPUpPOBasacb UCNob3oBaHnemM uccnegyemoro ACO. NMpurogHocts ACO MOXET 6bITb
noATBepXAeHa Npu yC/ioBUW, eCNn NOLTBEPXAEHA [LOCTOBEPHOCTb Pe3y/ibTaToB U3MEPEHWA.
Ecnu BbINOJIHEHO YC/I0BUE

g
- Xn \ &K- |m9M * Uraai (16)

roe XCRU — atTtectoBaHHoOe 3HadyeHue ACO;
XTOM — U3MepeHHOoe 3HaYeHNe aTTecTyeMOol XxapakTepucTuku;
/(— cooTBeTCTBYIOWMIA KO PULNEHT OXBaTa Npu OoBepuTesibHOM BeposaTHOCcTn 0.95, To maTtepuas MoxeT
6bITb PACCMOTPEH KaK 40CTAaTOYHO CTabU/IbHbIN U CTabUIbHOCTb NOATBEPXAEHA.
Ecnun ctabunbHOCTb yCTaHOBJIEHA, TO aTTecTOBaHHOe 3HavyeHne ACO wuero pacwmpeHHas HeonpegeneH-
HOCTb MOBTOPHO NOATBEPXAEHbI.

MpumedyaHwune — [N AOCTUXEHUS AOCTOBEPHOCTU Pe3y/ibTaTOB U3MEPEHWIA, NOYHeHHbIX NPY MOHUTOPUHrE
cTtabunbHocT CO. HEO6XOAUMO, YTOObI 3HaYeHVe HeonpeaesieHHoern umeas 6bl10 KaK MOXHO MeHbLUe U He MpeBbllla-
10 3HaYeHUs HeonpeaesieHHOCTU pe3ysibTaToB M3MepeHWii, nony4vaembix nosb3osartesieM ACO npu nU3MepeHusix, npo-
BOAVIMbIX MO aHa/IoOrMyHOM MeToauke (MeTody) U3MepeHUiA.

Ecnn MOHNUTOPUWHT CTabUNBLHOCTW UK HenpepbiBHOE N30XPOHHOE NccnefoBaHne cTabubHOCTH yKasblBaeT
Ha TO, YTo aTTecToBaHHOe 3HavyeHne ACO 60sblie He JOCTOBEPHO B Npefesiax CBOeW HeonpeeneHHOCTH, TO
Heobxoaumbl (CM. Takxe 6.7) crneaytowme onepauymn:

- N3bATME CTaHAapTHOro obpasua;

- NpoBeJeHne NOBTOPHOW aTTecTaymu.

ANTOpUT Mbl OLLEHKM HEONpPeaeNeHHOC TN, 06YC/IOBNEHHON HeCTabunbHOCTbo MaTepuana CO. npuse-
LeHbl B pekomeHgauusax [4]. [6].

MpumeyaHne — BrIO4YeHNe NOMOXKEHNA OBGYCNOBIEHO TPe6OBaHNAMN HaLMOHa/IbHbIX HOPMaTUBHbIX
[OKyMeHTOB [4]. [6) B yacTu nccnegoBaHua cTabunsHocTn CO.

8.5 OnpepgeneHne cpoka rogHOCTU cTaH4apTHOro o6pasya

Cpok rogHocTM ACO v cTaHgapTHas HeonpeaesieHHOCTb, 06YCIOB/IEHHAs AO/ITOBPEMEHHOM CTabusibHOC-
Tbi0, B3aVMOCBS3aHbl. 3HaYeHNe aTTeCcTyemMol XapakTEPUCTUKN YU3IMEHSAETCS IMHENHO OTHOCUTE/IbHO NepBOoHa-
yanbHOro 3HaueHus Y0

Y (b0, b\ X) = YN(L + b'X). 17)

rae b’— nocTosiHHasi OTHOCUTe IbHAsi CKOPOCTb U3MEHEHUS, iBNstOWasncs yHkumein BpemeHn X. HeonpeaeneH-
HOCTb pe3y/fibTata U3MepeHUi aTTecTyeMOoli XapakTePUCTUKM MOXET ObITb OLLEHEHA C YYETOM HEONpPeAeIeHHOCTH
He3aBUCUMbIX NepeMeHHbIX 1(Y0). n(X) nn(b')

w2 X) + W n2p> (18)

Kak nokasaHo B (16). mocfiegHuit uneH MoxeT 6biTb B3SIT 32 OCHOBY OTHOLLEHUSI MEXAY CTaHAapPTHOWM He-
onpeaeneHHoCTbo. 06yCN0BIEHHOM ,0ITOBPEMEHHO HECTAGUIBHOCTBIO, Y CPOKOM rogHOCTU. MNpu 3TOM nocrie-
[HAS YyacTHasi NPOM3BOAHAA paBHA X — BPEMEHM, NpoLesLiemMy nocse onpeaeseHnst aTTeCTOBAHHOIO 3HAYEHUS
ACO. Npwu ncrnonb30BaHMM NPUGINXEHUSA NEPBOIO NOPsAKA 32 BpeMs XBbIBEAEHO BblipaXxeHne

u,&*Y 0Xub. (19)

370 BblpaXeHne cocTaBisieT OCHOBY A/151 OL,eHKWN HeornpeAesleHHOCTN, 06YyCNOBNEHHO [0TOBPEMEHHOW
cTabunbHOCTLIO W/(@a, NPV OTCYTCTBMUM 3HAYUMbIX U3MEHEHUI BTeveHne cpoka rogHoctn ACO X.

ANropuTMbl OUEeHMBaHUSA cpoka rogHocTun CO npuBeaeHbl B pekoMmeHaaumnsax [6].

MpunmeuyaHune — BrioyeHre NonoxeHns 06yCcnoBneHO TPeboBaHNAMN HaLMOHa/IbBHOFO HOPMaTUBHOIO
[OoKyMeHTa (6) B yacTu uccnegosaHunsa ctabunbHocTn CO.
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9 OnpepeneHne 3Ha4YeHWn CBOMNCTB

9.1 BBoAHasa 4yacTb

CylecTByeT psif, TEXHNYECKN 060CHOBAHHbIX NOAX0OA0B A/ ONpeAeneHNs 3HaUEeHU aTTeCcTyeMbIX Xapak-
TepucTtuk matepunana CO. OHU BKIOYAOT B Ce6S1 U3MepeHne 04HUM WIN HECKOIbKUMU MeToAaMU C NPUBJIeYEHN-
eM OHOW NN HeckosbKnx nabopatopuin. ONTMManbHbIN NOAXOA K ONpeAeeHNI0 3HaYeHN aTTecTyeMblX Xxapak-
TEPUCTUKYCTAHAB/INBAKOT B 3aBUCUMOCTUN OT Tuna ACO. oT Tpe6GoBaHUIi Kero MeTposIorMYeCKMM XapaKTepucTu-
KaMm, K npyuMeHeHuto ACO. K KBanudukaumn npuBnekaemblx 1abopaTtopuii, KMeTogunke (MeToay) U3MepeHuii.

Kak HacToawwmii pasgen, Tak n pasgen 10 orpaHnyeHbl ciiydyaem onpefesnieHns 3Ha4eHUs of4HOM aTTecTye-
MOW XapaKTepuUCTUKN.

NMpumeyaHune — B psage cinyyaeB atTecTyeMble XapakTepUCTVKN MOTyT ObITb BbIpaXkeHbl B BUAE CMEKTPOB.
CopepxaHue pasgenoB 9 n 10 MOXeT 6bITb MPUMEHEHO U K 3TUM C/lyvasiM, Npu 3TOM pacyeTbl He ByayT 60nee CNoXHbI-
MW. YeM Npuv onpeaesieHnn 3HavYeHuii APYrMx aTtTecTyemblX XapakTepucTuK. [1s 3Toro notpebyroTcs 3HaHUSA MeTooB
CTaTUCTMYECKOrO MOZE/IMPOBaHUS ANA NMPUMEHEHUSI KOHLIENUUIA, U3/TOXEHHbIX B HacTOsILLEM cTaHfapTe. Takue hakTo-
pbl. K&K MEX3K3eMM/sspHas HeOAHOPOAHOCTb, AONTOBPeMeHHass CTabuibHOCTb W. eC/iM BO3MOXHO, KpaTKoBpeMeHHasi
CTabUNbLHOCTB, Takke MPUMEHMMbI K Clly4asiM PacCMOTPEHUS TakMX CBOMCTB, Kak CNeKTpbl.

9.2 YcTaHOBNEHME M fiIeMOHCTPaLnsa NPocaexmBaemMmocTun

Ansa ncnonb3oBaHna ACO B KayecTBe 3TasiloHa He06XoAMMO, YTOObI aTTeCTOBaHHble 3HAYEHUA UMeNn Npo-
C/ieXXnBaeMyto CBsA3b K COOTBETCTBYIOWMUM egnHunuam CY nam onopHbIM 3HaYeHUAM. ViMeeTCsA HECKOJIbKO CNOCo-
60B yCTaHOB/IEHWNSA TaKOW NPOC/IeXNBaeMOW CBA3N, UX NPaBU/IbHbIV BbIGOP HEO6XOAMMO MPOBECTM C YYETOM Ha-
3HayveHna ACO. CywecTByIOT criegytolme cnocobbl:

- He06X04MMO, N0 BO3MOXHOCTU, YCTAHOBUTb MPOCNEXNBAeMOCTb aTTeCTOBaHHbIX 3Ha4YeHni CO KeagnHM-
uam CU v BbIpasnTb X B COOTBETCTBYIOLWMNX eANHMLAX:

- MHOrne CO BOCNpOU3BOAAT e4VHNULY, onpeaesnsemMylo CTaHAapTU30BaHHOW MeT OAMKON (MeTof0M) nsme-
peHuii; 3T CO A0/MKHbI UMEeTb NPOC/IeXNBaEMYIO CBA3b C pe3ybTaTtaMn N3MepeHUid, NoSlyHeHHbIMN B CTPOroMm
COOTBETCTBUM C 3TOW CTaHAAPTU30BaHHOM MeTOA4NKOM (MeTOA0M) M3MEPEHWNIA:

-CcTaHgapTHble 06pasLbl MOTYT 6bITb NPOCAEXMBAEMbl KAPYTMM 3Ta/lOHaM WK ONOPHbIM 3HAYEHUAM, BK/IO-
Yas aTTecToBaHHble 3HaYeHNsAs ACO. NpocnexnsaeMocTb KOTOpPbIXYCTaHoB/eHa, n CO.

CyuwecTBYIOT TakxXe WKasbl Nopsaaka, nognepXuBaemble 4acTUYHO nocpeacTeom CO. BKIoYas, Hanpumep,
LIKaNbl OKTAHOBOIO Ynca 6eH3nHa.

MpumeuvaHnsna

1 B Poccwiickoin ®egepaumumn nNpu M3MepPeHUsX U UCTbITaHnAX, NPoBOAVMbIX B obnacTu pH-meTpuun, ncnosb-
3yl0T Mepbl pH yTBepXAeHHOro Tuna, BHeCEHHble B peec TP Yy TBePXAeHHbIX TUMNOB CPeACTB U3MEPEHWA.

2 MNpumeyaHre 1 BBeAeHO A1 yyeTa TpPeboBaHWA HAUMOHa/IbHONM CTaHgap Tusaumn.

YacTo, HO He Bcerja wkanbl No44epXUBaloTCsA B COOTBETCTBUMN C YCTAHOB/IEHHON Npoueaypoi co3gaHuns
maTepuana CO. Ecnu aTo peanusyeTcs, TO cefyeT CTPOro NnpuaepxmneaTbCa Takon npoueaypbl.

Cutyauuns 60nee cnoxHas Ana MHOTMX MaTpuUyHbIX 06pa3LoB. HeCMOTPSA Ha TO YTO aTTeCTOBaHHOe 3Have-
He CO MOXeT MMeTb NPOC/IEXNBAEMOCTb K COOTBETCTBYOLWNM eANHMLEaM Yepes, Hanpumep, rpagynpoBOYHYIO
XapakTepuCcTUKY UCNO/b3YyeMOro cpeAcTBa U3MepeHnii, MOCTPOEHHYIO, HanpumMep, ¢ npuMmeHeHnem ACO. npo-
C/IeXXMBaemMoCTb KOTOPbIXyCTaHOB/IeHa, Takue aTanbl, Kak npobonoarotoska obpasua, He MOryT UMeTb npocre-
XnsaemMocTu. NMoaHOTa NOArOTOBKM NPO6bI K U3MEPEHNAM MOXeT 6biTb OL,eHeHa NOCPeACTBOM UCMO/1b30BaHUA
aTasioHa (ecnuv TakoBOW MMeeTCsa B HA/IMYNM) UK NOCPeACTBOM Mcnonb3oBaHusa apyroro ACO nnm CO. B psage
cny4yaeB NoAroToBky Npo6bbl K U3MePeHNAM NPOBOAAT B COOTBETCTBUM CO CTaHAAPTU30BaHHOM MeToaunKol (MeTo-
AO0M) N3MepeHnit, nCnosib3yeMoi B NporpaMmmax onpegesnieHna MeT poaiornyeckux xapakTepncTuk CO. B gpy-
rMx c/lyyasix BO3MOXHa TO/IbKO OL,eHKa COr/lacoBaHHOCTU pe3y/ibTaToB N3MepeHNii, MoMyyYeHHbIX nabopartopmnsamm,
MNCMNOMb3YOWMMN OAHY U Ty Xe MeToAunKy (MeToa) usmepeHuii. B atom cnyvae onpegeneHne aTTecToBaHHOro
3HaveHna CO NpoBOAAT MO COrflacoBaHHbIM HE3aBUCUMbIM pe3ynbTataM namepeHuin (cm. pasgen 10).

MpocnexnsaeMoCcTb pe3ynbTaToB U3MEPEHWNIA, KaK NpaBu/1o, obecneymBaloT NCNOIb30BaHMEM NPU NpoBe-
AeHUN N3MepeHnii NnoBepeHHbIX (KaIM6PoBaHHbIX) CPeACTB N3MepPeHUii, COOTBETCTBYIOLNX 3TanloHOB M ACO.
n3mepeHue 3Ha4YeHNs CBOWCTB KOT OpPbIX MPOBEAEHO C UCNOo/b30BaHWeM 3TanoHoB. Ecnn ceegeHus o npocne-
xnsaemoctn ACO ykasaHbl B nacrnopTe, To npumeHeHne 31oro ACO npeanoyTUTENIbHO MO CPaBHEHUIO CAPYyru-
Mu CO. AfekBaTHOCTb NPUHATLIX Mep AN obecneyeHns Hagnexallieli rpagynpoBKu cpeacTB U3MepeHnii 1 npo-
CNexnBaeMoCTN pe3ynNbTaToB U3MEPEHUIT MOXeT 6bITb MPOBEPEHA, HaNnpUMep, C MOMOLLbIO cneynanbHO paspabo-
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TaliHbIX 1 U3rOTOB/IEHHbIX 06Pa3LoB. [1ns peanu3sayum aToii Lenmn o6pasubl NpefocTaBnsAloT 6e3 yKa3aHns aTTecTo-
BaHHOTO 3HAYeHUs (M ero HeonpeAesIeHHOCTH), MO3BO/Isis, TakMM 06pPa3oM, MPOBECTU OLLEHKY FpafynpoBOYHOA
XapaKTepUCTUKM. ATTECTOBaHHbIE CTaHAAPTHbIE 06pasiibl MOTYT 6bITb UCMO/Ib30BaHbI /151 AEMOHCTPaLUY TOYHOC-
TV pe3ynbTaToB U3MepeHUit, NoNyYeHHbIX NPU N3MEePEHUSIX.

Mpo6onoaroToBka 06pa3La BO MHOTMX C/y4Yasx npefcTaB/isieT CO60i BaXHYI YaCTb METOANKN U3MEPEHWA.
B HEKOTOPbIX C/lyHasx He CylecTByeT BApUaHTOB NPOBEPKM METOANKM U3MepeHunii. Ha pucyHke 5 npegcraBrieHbl
HeKOTOpble TUMUYHbIE BaApUaHTbl YCTAHOB/IEHUS U AeMOHCTPaL MM NPOCAeXNBAEMOCTMN pe3yibTaTa U3MepeHuii.

PUCYHOK 5 — YacTb U3MepuTe/bHOM Lienn

MaTtpuuHblie ACO. maTpuyHblie CO MOryT 6bITb UCNO/b30BaHbl A1 AEMOHCTPaLMN TOYHOCTU pe3y/ibTaToB
n3mepeHuii. Mcnonb3osaHne aTux CO obecneynBaeT NPOCAEXMBAEeMOCTb pe3yibTaToB U3MePEHUIA, HO ero He
crnepyeT cunTaTh NPSAAMON AeMOoHCTpauuneli NpocnexnsaemMocTn. MaTpuyHble o6pasLbl 4EMOHCTPUPYIOT onpeje-
NIEHHYIO CTeNeHb KOHTPO/ISi U3MEPEHNI COrNnacHoO pykoBoACTBY [13], UTO CNYXUT NPeAnoCbIIKON OCTMXEHNS NPO-
CrexnBaemMoCTn pe3ybTaToB U3MEPEHUI, Mony4vaembix Npu aTTectaunm nccnegyemboix CO.

YuncTble maTpuUyHble MaTepuasibl, YACTbIe 3KCTPaKTbl U AP. MOTYT 6bITb UCMO/b30BaHbl B LLe/11X MPOBEpPKU
CNoCcoGHOCTU MeToANKN (‘MeToga) N3MepeHuii AeMOHCTPMPOBaTb pe3y/ibTaTbl U3MEepPeHUiA, He3HAYNTEeIbHO OT/IN-
yarolumecs oT Hynsa (4NA cny4vaes, Korga s3HavyeHne n3MepsieMoli Be/IMYUHbI HUXe npegenia o6HapyXeHus) nnm
AN15 yCTaHOBMEHUSA NONpPaBK/ UM NONPaBOYHOro KoadduumeHTa.

pagynpoBKy, NOBEPKY, KaSIMGPOBKY CpeACcTB U3MepeHnii He06xoANMMO NPOBOANTL NO 3TasloHam nnnm ACO,
MMeLWMM NPOC/IEXNBAEMOCTb K COOTBETCTBYIOLWMM HaLWOHa/IbHbIM UK MeXAYyHapoAHbIM 3TasloHaMm, Uin B
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crlyvyae OTCYyTCTBUA NOCNefHUX — K NPUHATbIM ONOPHbIM 3HaYeHUAM. pagyvpoBka, NoBepka. KannbpoBka
cpeacTB U3MepeHnii JO/MKHbI 06ecnevnBaTh TOUHbIE U3MEPEHUS, UTOObI HE BHOCUTb U3/TNLLHEN AONONHNUTENbHOM
HeonpegeneHHocTU. ONOpPHbIM 3Ha4YeHMeM MOXeT 6bITb egnHMLa C/. Bocnponssognmas aTaloHOM (Hanpumep,
ONS U3MEPEHUT MHOTUX DU3NYECKUX CBOWCTB UM COCTaBa), Un yC/IOBHasA Wwkana (Hanpumep, oNs Xxapakrepuc-
TWK, O6YCMOB/IEHHbIX METOAO0M), XpaHUMasi HauMoHalbHbIM MeT PO/IOrMYECKUM MHCTUTYTOM Unu (B cyvyae oT-
CyTCTBUABMNOC/AEAHEM COOTBETCTBYIOLWEro3Ta/NoHa) MeTPOoNorM4eckUMmM MHCTUTYTaMn MHOCT PaHHbIX
rocyfjapcTB.

[o6aBkun, xonocTble NPo6bI-406aBKN U T. 4. MOTYT 6bITb UCMNOMb30BaHbl A8 UCCNeA0BaHNSA Kakux-nn6o
Yy4YacTKOB U3MEPUTESIbHOI Lienun unamn Nnpu ycTaHoB/IEHNM 3HAYEHU aTTeCTyeMOl xapakTepucTukm matepuana CoO.
CTeneHb, C KOTOPOW yCTaHOBNEHA WY NMPOAEMOHCTPUPOBaHa NPOCNEXNBAEMOCTb, 3aBMCUT OT TOTO, Kak 3Tu Npo-
6bl-A06aBKN MPUrOTOB/IEHbI Y KAKUM NPUNUCaHbl 3HAYEHUS.

[na ycraHOBNEHUS N A4eMOHCTpaLn Npoc/iexnBaeMoCTy pe3y/ibTaTtoB U3MepeHuii, BO3MOXHO, NoTpebyeT-
CSl KOHTPOINpPOBAaTh:

- B3BelWnBaHne npoobbl:

-UNCTOTY peakTUBOB, pacTBOPUTENEN, «4UCTbIX MaTEPUANOB»!

- rpagyupoBKy, NOBEPKY, KAIMGPOBKY CpeACTB U3MepeHunii, KanubpoBKy (MOBEPKY) MepHOIi nocyapl;

- NOMexu B U3MepUTesIbHOM CUrHane;

- nogxogsumne n o60CHOBaHHble CTaTUCTUYECKNE MeTObl 417 NPOBEAEHNS PacyeToB;

- 3arpsisHeHusi, NoTepu, HeJOCTaTKN B M3MepUTe/IbHOM npoLiecce.

3Tun Bce hakTopbl MOTYT 6bITb NOABEPIrHYThI HaZ1eXxalleMy KOHTPO/It0 NyTeM NoATBEPXAEHUA NpaBUIbHOC-
TN MeT OAUKN N3MepeHUid. MpaBUIbHOCTL /IGO0 MeTOANKM N3MEPEHNTA, NPUMEHSIEMOT NPpU NPOBEAEHUN n3Mepe-
HWiA. foNXHa 6bITb HagNexalnm o6pa3omM NoATBEPXAeHa, COOTBETCTBME /1I060ro pesysibtTata UamepeHuid, nony-
YEHHOrO C UCMOJ/Ib30BaAHNEM 3TOI METOANKN N3MepeHunii, TpeboBaHNAM, YCTaHOB/IEHHbIM B NpoLecce NoATBepX-
AEHUs NPaBUNbLHOCTU METOAVKN N3MEPEHNIA, AO/TKHO GbITb MPOAEMOHCTPMPOBaAHO. OLLeHKa COrlacoBaHHOCTH pe-
3yNbTaTOB N3MEPEHNI, MONTYUYEHHbIX MPY MeXN1abopaTOPHOM 3KCMEPUMEHTE, MOXET BbITb YaCTbiO NOATBEPXKAEHUS
npaBWIbHOCTU MeTOAMKN N3MepeHNii. Npu NCNoMb30BaHNM YCNIOBHbIX (3MNMPUYECKNX) MeTOA0B 06a3aTeslbHa Co-
rnNacoBaHHOCTb pPe3y/1bTaToB M3MEPEHUIA, MONYyYeHHbIX PN MexnabopaToOpHOM aKcnepumeHTe. PekoMeHAayeTcs
nosib30BaTbCA pe3dy/ibTaraMu NPU3HaHHbIX Mex/1abopaTopHbIX CPaBHUTETbHbIX UCMbITAHWA.

PekomeHAaL My No ycTaHOBIEHNIO NPOC/EXNBAEMOCT N aT TeCcTO0BaHHbIX 3HaueHnn CO npeacTas/eHbI
B[2]. [17]. Mpun ycTaHoBNeHUN npocniexnBaemocTun CO cregyeT pyKOBOACTBOBATbCA NPUHATbIMU MOBEPOY-
HbIMUW CXeMaMu.

MpuMeyaHne — BrioyeHre NONOXeHNS 06YC/I0BNEHO TPeboBaHNAMM, NPeAbAB/IAeMbIMA K yCTaHOBNIEHNIO
npocnexusaemocTun CO.

9.3 Cnocobbl onpegeneHnsa 3Ha4YeHUh aTTecTyeMOl xapakTepucTukmn

ATTecToBaHHOe 3HaueHue ACO. Kak NpaBu/o, NpeacTaBaseT coO60l HanTyULLYH OLEHKY «MCTUHHOIO» 3Ha-
yeHus. B HEKOTOPbIX C/lyvasax U3MepeHHoe 3Ha4YeHne He MOXeT ObITb NpeACcTaB/eHO KaK «<MICTUHHOE» 3Ha4YeHune,
NoO3TOMY NPUHUMAIOT 3HaYeHMe aTTeCTyeMoli XapakTepucTukmn, Nosly4eHHoe C UCNo/Ib30BaHNEM yKa3aHHOW MeTo-
AVKN n3mepeHunii. MNepep onpegeneHnemMm meTposiornyecknx xapakrepmctuk CO TpebyeTtcs ykasaHue gonyckae-
MOrO AnanasoHa aTTecToBaHHbIX 3HaYeHnin ACO n metoda namepeHuin, ana kotoporo ACO 6yaeT npefHasHauveH.

MpepnonaraloT, UTO aTTECTOBAHHbIE 3HAYEHUSA HE OTK/IOHAIOTCA OT «KMCTUHHOTO» 3HayeHnsa 6onee YeM Ha
3HayeHVe yCTaHOB/IEHHO HeonpeAeneHHOCTH. YCTaHOB/IeHHast HeonpeAeNeHHOCTb aTTeCTOBaHHOro 3HaveHnsa ACO
AOJ/KHA yYnTbIBaTb BCE COCTaB/IsIOLLME HEONPEAEIeHHOCTN, CBONCTBEHHbIE NPOLECCY NU3MEPEeHNUit, a TaKkxe 13-
MeHeHVs MaTepuana mexay aksemnasapamu (04HOPOAHOCTb) U BO BpeMeHU (CTabnnbHOCTB).

Pa3nunualoT yeTbipe OCHOBHbIX CNOCO6a onpefeneHnsa 3Ha4eHNs aTTecTyeMoli XapakTepucTuKn:

a) no pe3ysibTatam U3MepeHUii B ogHoM nabopaTtopum c NpUMEHEHNEM O4HOTO (MePBUYHOI0) MeToaa:

b) No pe3ynbTatamMm M3MepeHuid, NoNyYeHHbIM B OfHO nabopaTtopum c NPUMeEHEHNEM ABYX WU HECKOJTbKUX
He3aBUCUMMbIX Me T OANK (MeTOA0B) N3IMepPeHWii;

C) No pe3ynibTaTam U3MepeHuii, Noaly4eHHbIM B ceTu nabopaTopuii € UCNOSIb30BaHWeM O4HOW NN HECKO/Tb-
KUX MeTOoANK (MeTOA0B) U3SMEPEHWNIA:
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d) no pesynbTataM M3MepeHuit, NoslyyeHHbIM B ceTy 1abopaTtopuii ¢ nprMeHeHeM OA4HOM MeT oMK (MeTo-
[a) U3MepeHunit, fatoLweii orpaHMyeHHy0 METOA0M OLLeHKY aTTeCTOBAHHOTO 3HAYEHMS.

MpnmeyvaHunsa

1 B pekomeHgauusx [4] ykasaHHble CNocobbl NpeAcTaB/IeHbl Kak «Crnocobbl onpefesieHns aT TecTOBaHHOIo
3Ha4veHun». Bo3MOXHO Mcnonb3oBaHne crnocoba onpefeneHns aT TecToBaHHOro 3HaveHns CO kno npoueaype
npuroToBs/ieHns» [4]. Mpu 3TOM 3KCNeprMeHTanbHasi MpoBepKa YyCTaHOB/IEHHOIO 3HAaYeHUs1 aTTeCcTOBaHHO! xa-
pakTepucTuK/ o6si3aTeNbHa.

2 BktoyeHne npumMedaHus 1 o6ycnoB/IEHO MOMIOXKEHUSIMUY, NPUHATBIMU B pekoMeHgaumnsax [4].

Hanbonee BaxHbIli hakToOp, KOTOPbIA cnegyeT pacCMOTpeTb Npu BblGope crnocoba ycTaHOB/IEHUS 3HAYEHUS
aTTecTyemoli XapakTEPUCTUKN., — 3TO CTEMNEHb, C KOTOPOU pa3/IMUHble COCTAB/ISIOLWMNE HEONPEAENEHHOCTN By Ay T
BHOCUTb BK/1a[, B HeONpee/leHHOCTb aTTECTOBAHHOTrO 3HavyeHna ACO. MNMoaxoa a) Npu onpegesieHnn 3HadyeHuni
aTTecTyemoli xapaktepucTnkn ACO 4acTo orpaHuyeH c/ydasimu NpoBefeHnsi NoBePKN (KanMGpoBKN) OTAE/TbHOTO
cpeAcTBa U3MeEPEHUIA.

Mpumep — AnsA cnyvan onpegeneHns 3Ha4eHUn aT TecTyeMOol XxapakTepucTUKN, 0T HOCALLENCA K XuMun-
YecKoMmy cocTasy, B 9.5.2 npusefieH TUNUYHbIA NpuMep 060CHOBaAHHOCT Y NoAxoja a).

Ans 6onbwmnHCcTBa MaTpMyHbix ACO noaxop a) CBsi3aH C PUCKOM MPONYCTUTb MatpudHbie achekTbl n/mnmn
BANAHUA. [ns aTux ACO pekoMeHAyeTCS UMeTb He MeHee [BYX He3aBNCUMbIX pe3ynbTaToB U3MepeHuid, nony-
YEHHbIX He3aBUCUMbIMW (NEPBUYHBLIMWN) METOAAMWN U3MEPEHNII B Pa3/InyHbIX 1a6opaTopusx, 4Tobbl CBECTU K MU-
HUMYMY Takoi puck. Bbi6op Hanny4wero cnocoba onpefeneHns aTTeCTOBaHHOIO 3Ha4YeHNA 3aBUCUT Kak OT ume-
IOWMXCA MeTOA0B, Tak 1 oT maTpuubl CO.

9.4 BbINONIHEHUE U3MepPeHUii

9.4.1 V3mMepeHUA OAHUM UM HECKONbKUMU MeTodaMu B 0AHON nabopatopumn

BaxHyto rpynny MeToA0B U3MEPEHUI, KOTOPbIE MOTYT 6bITh UCNO/L30BaHbI, Npex/e BCero, Ana noaxoaa
a), HO TaKxXe 1 Ansa noaxoga b). cocTaBfAOT NEPBUYHbIE METOAbI N3MepeHuii. B 061actv XMMnyecknx nusmepeHunii
Takoli MeTog onpeaeneH KOHCyNbTaTUBHLIM KOMUTETOM MO KOIMYECTBY BellecTBa cnegytowmum obpasom (16):

«lMepBUYHbIN METO/, N3MEPEHN — 3TO MeTo/, MMEeLW N HanBbICLLINe MEeTPONIOrNYeCcKne CBONCTBa, Aeli-
CTBME KOTOPOro MOXET ObITb MO/IHOCTLIO OMMUCAHO U MOHATO U A19 KOTOPOro HeonpeaeneHHoOCTb MOXeT ObiTh
yKasaHa B egunHuuax CU.

MepBUYHbIA NpAMOI MeTo 06ecneyunBaeT U3MepeHe HeM3BECTHO BeNNYMHbI 6€3 CCbISIKW Ha 3TaNloH eaun-
HULLbI 3TOW Xe BENIMYNHbI.

MepBUYHBLI/ MeTO[, OCHOBaHHbI Ha N3MEePEHUN OTHOLIEHUA, obecneyBaeT U3MepPeHNe 3Ha4YeHNs OTHoLle-
HUS HEM3BECTHOW K3TasIOHY eMHULLbI TOV XXe camMOil BENNUMHbI, ero AelicTBue MoXeT 6bITb NOTHOCTLIO OMUCAHO C
NOMOLLbI0 YPaBHEHUS N3MepeHunii».

N3 aToro onpegeneHuns cneayeT, 4To OfHa U3 cTpaTernin onpejesieHnsa atTrectoBaHHOro sHadeHnsa CO 3ak-
Nl04aeTCA B UCMOIb30BaHUN NEPBUYHOrO MeToda namepeHuii (18). OgHako NepBUYHbIE MeTOAbl U3MEPEHUTT He
BCerfa MoryT 6bITb MCMOJ/Ib30BaHbl, TakK Kak OHU CYLLEeCTBYIOT He ANs BCeX BesINUYuH. s MHorux CO nsmepeHune
3HaYeHMs NCCcneayemMoro CBoicTBa HaCTO/IbKO C/I0XHO, YTO ero HEBO3MOXHO OnncaTh A0 TOW cTeneHn, koTopas
Heo6xo04MMa ANA yCTaHOBNEHUS pacLlMpeHHO HeonpegeneHHOCTN BeauHuuax CU.

KOHCYNbTaTUBHbIV KOMUTET MO KO/IMYECTBY BellecTBa Onpe/esin HeCKONIbKO MeTOA0B, MOTEHLUa/lbHO OTHO-
CAWMXCA K NEPBUYHBIM MeTogaM nsmepeHuii (19):

- Macc-CMeKTPOMEeTPUs C N30TOMHbIM pa3baBneHnem;

- Ky/loHOMeTpuS.

- rpaBUMETPUS;

- TUTPUMETPUS;

- NOHWXEHWe TeMnepaTtypbl 3acTbIBaHUA.

MpumeuyaHune — OXugaercsi, UTO 3TOT NepeyeHb Co BpemeHeM 6yAeT paclumpeH.

FpaBMMEeTPUS LWMPOKO MCMO/b3YeTCa Kak MeToA, NPUroTOB/IEHNS Ta30BbIX cMeceli [20] u pacTBopoB. MeToa
NMOHMXEHNA TEMNEPATYPbI 3aCTbIBAHUSI MOXET 6bITb UCMONb30BaH Kak NPsiMoii MeTo onpeaenieHnst YNCTOTbl MaTe-
puana [21]. MeToz Macc-CNeKTPOMETPUM C U30TOMHbIM pa3baB/ieHMEM WUPOKO UCNOb3yeTCsl Npy NPoBeAeHUN
M3MepEHN ANA onpeaeneHns 3Ha4YEeHNs aTTeCTyeMOi XxapakTepucTuky CO, a Takxe NPU BbICOKOTOUHbLIX U3Mepe-
HUSIX 4NS opyrux uenei.
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9.4.2 WN3mepeHnsa B HeCKONbKUX nabopatopuax

9.4.2.1 KoHuenuusa

KoHuenuusa onpegesieHns 3Ha4YeHUs aTTecTyeMol xapakTepuctTukm mateprnana CO. ocHOBaHHas Ha corna-
COBaHHOCTU MeTOAMK n3MepeHuin n/nnu nabopatopuii, 6asmpyertcs, Kak MUHUMYM, Ha ABYX JONYLWEHUSX:

a) MMeeTCsi COBOKYMHOCTb METOAMK U3MepeHnii n/mnm naéopaTopuii, B paBHOI CTeNeHN NO3BONSAIOWNX OLLe-
HUTb 3HAYEHUSA aTTecTyeMblX XapakTepucTuk matepmnana CO n npeacTaBUTb pesynbTaTbl U3MEPEHUI C npuemMie-
MOW TOYHOCTbIO;

b) (Nogpa3ymeBaeTCs) pacxoxXaeHnsa Mexay oTaeslbHbIMY pedyfibTaTaMn n3MepeHuii Kak B npoLecce, Tak n
Mexay MeTogmKaMmun nsmepeHnii n/mnm nabopaTtopusamm NMMerT CTaTUCTUYECKNTT XapaKTep He3aBNUCUMO OT BbI3bl-
BalOLWMX 3TN PACXOXAEHUA MPUYNH (PasNnunii Mexay n3MmeputesnbHbIMU NpoLleagypamu, nepcoHasnom, o6opyao-
BaHWeM U T. 4.).

Kaxpaoe cpefHee 3HauYeHne pe3ybTaTtoB U3MEPEHWIA, MONTyYeHHOe No MeToAnKe n3mepeHunii n/wnv naéopa-
Topuei. 3apaHee paccMaTpmMBaloT Kak HECMELLLEHHY0 OLLeHKY 3Ha4yeHNs aTTeCTyeMOol xapakTepucTukn matepma-
na. Kak npasuno, cpefHee 13 CpeaHNX 3Ha4YeHUli pe3ybTaTtoB N3MepPeHNii, NOyYeHHOE Mo MeTOANKe N3MepPEHU
n/vnn nabopatopueil, CHATAIOT HauayuLleli OLLeHKOW 3TOM XxapakTepucTukn. Kpome Toro, Kaxablii U3 pe3yibTaTos,
Nosy4YeHHbIX B X0[e COBMECTHOIo UCcnefoBaHus, 4o/HKeH oTBevaTb Tpe60BaHNAM B OTHOLIEHUN NpoCcexusae-
MOCTU. KaKkyka3aHo B 9.2. B cnyyae ecnv pacnpejeneHune pesynbTaToB U3MepeHnii oTinvaeTcs oT HOPMasibHOTo
pacnpegeneHus (4To MOXeT 6bITb, HANPUMeEP, NPU onpeaeneHnn crefoBblX KOHLEeHTpauuii 31emMeHToB), To 4N
OoLeHVBaHNsA aTTecToBaHHOro 3HayeHnsa CO uesiecoo6pa3Ho MCMOb30BaTb Takne pobacTHble CTATUCTUKN, Kak Me-
AnaHa uan yceyeHHoe cpefHee.

Ha npakTuke 4ncno MeToAanK nsmepeHuii nnabopatopuii, uMetoWMxXca A4Na peanvsaynn nporpammbel onpe-
AeneHna MeTPposiornvyecknx xapakTepncTunk CO. orpaHnyeHo. Mo3ToMy B 60/1bLLIMHCTBE Clly4YaeB HEBO3MOXHO
NOJIHOCTbLIO UCMOJIb30BaTb MO/e/Ib PaHAOMU3MPOBAHHOIO MJ1aHa 3KcnepuMmeHTa. Kpome Toro, gonyuieHne o npu-
HaA1eXHOCTN KOAHOW 1 TOl Xe COBOKYMHOCTW BCEX Pe3y/ibTaToB U3MepPeHUiA, MOyYeHHbIX pasHbIMN MeToANKaMM
(meTogammn) nsmepeHnii ninnn nabopatopusimu, cnegyet paccMaTpmBaTb C OCTOPOXHOCThIO. [laxe Ha COBpPeMeH-
HOM YpPOBHE MOFyT CYyLeCTBOBaTb PaCcCX0OXAeHUA B XapakTepncTnkax MeTo4oB U3MepPEHWUt, a Takxe B Heonpege-
NeHHocTAX nabopaTtopuii, BCNeAcTBUE Yero AonylieHne o eAUHON COBOKYMNHOCTM 6yAeT HEO60CHOBAaHHbIM.

Kpome Toro, 4Tobbl aTOT BUA NaaHa aKkcnepnmeHTa 6611 060CHOBaHHbIM, HEO6X0AUMO MPUHATL AoNyLeHne
0 TOM. YTO BCe pe3y/ibTaTbl N3MepPeHUii BCexX MeToANK n3aMepeHnii n/nnn nabopatopuii UMeoT NpocnexnBaemyto
CBA3b (CM. 9.2) C COOTBETCTBYOLWMM YCTaHOBJ/IEHHbLIM OMOPHbIM 3HayYeHneM. ONoOpHbIe 3HAaYEeHUA, KakK NpaBusio,
TwaresibHO BbIGUpatoT Npu paspaboTke COBMECTHOIO UCCNe0BaHNA B paMKax ornpeaesieHns 3Ha4eHns attrectye-
MoW xapakTtepuctukm CO.

YacTo A/ Takoro COBMECTHOro nccnegoBaHusa Tpebyerca npusneveHne 60nbLWOro yncna naéoparopuii
ANS paHAOMU3aunm NorpeLHocTeld, accouMMpoBaHHbIX C onpeAesieHHbIMY 3TanaMu cepun onepaymii, Heob6xoan-
MbIX 419 MOMYYEHUS1 3HaYeHUS aTTecTyeMoli xapaktepucTuku CO. Takue aTanbl, Kak NpaBMIo, BKOYaloT B cebs
npo6onoAroToBky [Hanpumep, aKCTpPakLuio Uan paspylieHne (4eCTPYKLUIO) NPo6bl, AanbHelwWwyo 06paboTKy npe-
o6pa3oBaHHO NPo6bl (HaNpUMep, OUYUCTKY) 1 Ap.]. BaTux criyyanx npu HeLenecoo6pasHoOCTM NPOBOAUTL NOJTHYHO
OUEeHKY HeonpeaesieHHOCTU pesysbTaTa U3MepeHUiA, NONYYEHHOro No OAHOM MeToAuKe U3MeEPEHUI (M B oaHOM
naéopaTtopuun), NnpeasIoXeHHbI NoAXoA A0/HKEH GbiTh NpeAnoyYTUTENEH APYTMM NOAX0AaM, ONMMCaHHbIM B HAcTOSA-
wem pasgene.

O6uwas npouenypa onpeaesieHnsi 3Ha4eHUs aTTeCTYeEMOI xapakTepucTukm matepuana ACO BXxo/e coBMe-
CTHbIX UCCNefoBaHN cxemaTnyeckn ndobpaxeHa Ha pucyHke 6. K kaxaomy atany, KOTopblii MOXeT 6bITb pac-
CMOTpPEH OTAeNbHO, NpeAbAB/AIOT ONpeesieHHble TpeboBaHMs, KOTOPble HEO6XOANMO BbINO/THUTL Nepes TeM. Kak

NpUCTYNUTb K cnegytolemy atany.
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PrcyHok 6 — Cxema Mex/1abopaTOpHOro akcnepumeHTa

9.4 2.2 PyKOBOACTBO U rpaduK BbIMOIHEHMSA pa6oT

PyKoBOACTBO MeX/1abopaTOpHbIMM UCCNEA0BaHMUSIMU OCYLLECTBASET, Mpexae BCero, opraHmsayus, otse-
yarlolwas 3a peanmsaymio paboT no onpesesieHN0 MeTPOIOTNYECKNX XapakTepncTmk CO. OHa Ao1KHa npefocTa-
BUTb BCEM yYaCTHMKaM JOCTaTOUYHbIi 06 beM PYKOBOAALWMX MaTepMasnoB A5 yCNewHoro nposeaeHns pa6ot. 4ns
OOCTVKEHUS MOSIOXKUTENbHbBIX Pe3y/IbTaTOB COBMECTHOE MCCef0BaHNe JO/IKHO UMeTb YETKO NMOCTaB/IEHHYIO Lenb,
6bITb NPaBU/ILHO CNJTAHNPOBAHHLIM N OPraHM30BaHHbLIM B COOTBETCTBUM C YETKUMMU, TOUHBIMU PYKOBOAALLNMU
[OKYMeHTamu, KOTOpPbIM yyacTByou e nabopaTtopum n/mnm onepaTtopbl CMOTYT /1Ierko cfiefoBaTth. YyacTue B Ta-
KOW NporpamMmme B kayecTBe onepatopa uav naéopartopuu nogpasymeBaeT coracue cnefoBatb 3TUM PYKOBOAS-
LWMM AOKYMEHTaM. B 3Ty pyKkoBoAsiLLMe AOKYMEHTbI BK/IIOUYAKOT yKa3aHne CPOKOB BbINOSIHEHUS paboT, ymcia ak-
3eMnasipoB Mmatepuana CO. uncna napanniesibHbIX U3MepeHuii Ha ak3eMnasp (eguHuLy) matepuana CO. MeTof0B
M3MepEeHunii, NP HEOB6XOAMMOCTN — pa3Mepa HaBeCKu UT. 4.

B pyKoBOASLWMX AOKYMEHTax cfefyeT yYnuTbiBaTb PEKOMeHAauNn, N310XeHHbIe B 9.2 1 9.3; OHU AO/KHbI
6bITb NPUBEAEHDBI B UHCTPYKUMUSAX A/18 TOFO, YTOGbI BCe YHaCTBYIOLWMNE CTOPOHbI Gbl/IM 3HAKOMbI C TPEGOBAHUSIMU K
KauyecTBY U MPOCNEXMBAEMOCTU pPe3y/ibTaToB U3MepeHunii. B aTux pykoBoACTBaxX A0/KHbI TakXe CoAepxXaTbcs
MeXaHW3Mbl MOATBEPXAEHUSA A0NYLWEeHUIA, NPUHATBIX OTHOCUTESIbHO Pe3yNbTaToB U3MepPeHUii N X kadyecTsa.

OpraHn3aTop [0/1XeH YCTaHOBUTb rpaduk BbINOSIHEHUS paboT (T. €. CPOKM pacchblsIKn o6pasLoB, cnocob
pacchblinkun), NpefocTaBUTb HeTKMEe UHCTPYKUUY OTNPaBUTENAM 1 NoslydaTeniaM Mo XpaHeHuto o6pasLoB 1 obpatie-
HUIO ¢ HUMK. OpraHn3aTop A0/HKEH TaKXe yKasaTb CPOK NpeAcTaB/eHUsl pe3y/ibTaTtoB 3MepeHunii. ToT rpadimk
[0/KeH 6bITb COr/lacoOBaH MeX.ay OpraHn3aTopoM U yyacTBYOLWMMU naGopaTopusiMn.
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9.4.2.3 Tpebyemoe 4Mcno pe3ybTaToB N3MepeHuit

Yuncno meToankK (MeTOA40B) M3MEPEHWNI, NCNO/b3YyEMbIX A1 ONpeAesieHNs 3Ha4YeHUss aTTecTyeMoli xapak-
TEPUCTUKWN. YACTO OrpaHMyeHo. B cnyyae ecnv UCnonb3ylOTCs pa3/iniHbie MeTOANKN (MeToAbl) NU3MepeHuit, To
Heo6Xx0AMMO NPOBOAUTL OLLEHNBaHMe COrNlacoBaHHOCTUN pe3yibTaToB n3MepeHuii. Mpu NnoaTBepXAeHUN cornaco-
BaHHOCTM pe3y/ibTaTOB U3MEepPEeHU paccunTbIBalOT CpeHee 3HayeHne pe3yibTaTtoB U3MepeHunii.

B cnyyae ecnu oueHKy HeonpeaeneHHOCTU aTTeCTOBaHHOro 3HavyeHnsa CO ycTaHaB/IMBalOT Yepes paHa4oMU-
3aLM1to Kak MOXHO 60/bLero Yyncna hakTopos BO BpeMs aKCNepuUMeHTa, TO NpeAnoyTuTesieH MexnabopaTopHbIi
noaxod. 3TMmMn nabopaTopusiMu MOryT Takxe 6biTb pa3/iMyHble NogpasfesieHnss uamn rpynnel B npegenax ogHown
opraHusaumn. MMHUMasibHOE YMCOo yyYacTBytoLwWwmx nabopaTtopuii B aKCnepuMeHTe 3aBUCUT OT C/TOXHOCTU HEO6XO0-
ANMOli n3mepuTenbHOM Npoueaypbl. Hem crioxHee npoueaypa, TeM 3HadMTe/lbHee 0XnaarTca Mexnabopatop-
Hble pacxoxaeHus, Tpebyrowmne, Takum 06pas3om, yBesIMyeHUs yncna yyacTeytowmnx nabopatopuii s nosnyye-
HUA 3HAYEHUs aTTecTyemMoii xapaktepuctukm CO. OAgHaKo Ha NpakTUKe YeM C/lI0XKHee npoueaypa, TeM MeHble
yncno nabopaTopuii, CNOCO6HbIX BbINOMHUTL 3Ty Npoueaypy. B kpaliHnx cnyyasax paspaboTynk CO MoxeT oTka-
3aTbCA OT NPOBeAeHNs Mex1abopaToOpHOro aKCnepnMeHTa, paBHO Kak 1 oT matepuana CO.

Mpu HaNMYMKM XOpPOLLIO 06GOCHOBAHHbLIX METOAMK U3MEepPeHUi Uncno naéopatopuii, NpUBAEYEHHbIX K onpeae-
NeHUNI0 3HaYeHNs aTTecTyeMoli xapakTepucTukm matepuana CO. MoXeT 6bITb HEBENTMKO— ABe UAN TPU. TUNNYHbIN
nprvmep Takoro cayyasi — UCMosib30BaHVe NepBUYHbIX METOA0B U3MepeHuit Ans MaTtpuyHbix CO.

B psge cnyvyaeB MUHMMAaIbHOE YMC/I0 YHaCcTBYOLWMNX NaGopaTopuii MoxeT 6bITb OT WWECTH A0 BOCbMU. Ecnun
cylecTByeT BEPOATHOCTb NOMYYUTb CTAaTUCTUYECKN, a Takke TeXHUYeCckn Heo60CHOBaHHbIE pe3ynbTaTbl M3Mepe-
HWIA. TO MMHMMaNbHOE YNC/10 labopaTopuii AO/KHO 6bITb He MeHoe 10. a npeagnoyYTUTeNIbHO — 15. MonyyeHHble
pesynbTaTbl U3MEPEHUI [OMKHbI 6bITb MPOBEPEHbI HAa BbIGPOCHI B LLeNAX AafibHEeLero oLeHnBaHNa aTTecToBaH-
Horo 3Ha4veHusi CO v ero HeonpeaeneHHOCTH.

Mpw oTCYTCTBUM NEPBUYHbBIX METOA0B U3MEPEHWI nAealbHO NCNO/Ib30BaHNe Tpex MeToA0B (ecnm aTo BO3-
MOXHO) Y HE MEHEE AECATM KOMMNETEHTHbIX /1a60paTopuii.

9.4.2.4 Yncno eanHuy, (3K3eMNISIPOB) M NOBTOPHbIX U3MepeHnii

Mpwn NnpoBeAeHNN NOBTOPHbIX N3MEPEHN OCTaTOYHO UMeTb ABa ak3emnaspa matepuana CO. yncno no-
BTOPHbIX U3MepeHWnii, pacnpefesieHHbIX B TeHeHne ABYX AHeN’, JO/HKHO 6bITb HE MeHee WwecTu. Bce nsmepeHuns
npeanoYTUTENIbHO NPOBOAUTL, NCNOMb3YSA He3aBUCUMble rPagynpoBOYHbIe XapakTepucTuku. Ecnu pesynbratbl
COBMEeCTHOrO 1cc/iejoBaHuns npejnonaraeTcs UCNOAb30BaTh 418 NOATBEPXAEHUSA 0gHOPOAHOCTN MaTepuana CoO,
TO KaxAoW yyacTBytloweli nabopaTtopnn HEOGXO4MMO OonpeaesInTb 3Ha4YeHNst aTTeCTyeMbIX XapaKTepucTuK, Kak
MWUHUMYM, AN TpexX — YeTblpex ak3emnaspos matepuana CO.

9.42.5 MeToabl U3MepeHUi

OpraHusatop Mex/1abopaToOpPHOro aKCnepMmMeHTa MOXeT peKOMeHA40BaTb yYaCTHUKaM UCMNOJ/Ib30BaTb OAHY
MeTOoANKY U3MepeHuii. 3ToT NnoAxo4 NPUroAeH Npyu N3mMepeHnn BeNIMUYMH, 3Ha4YeHN KOTOPbIX ONpeaesiatoT KOHK-
peTHbIM MeTOA0M (Hanpumep, TemMnepaTypbl BCNbIWKA BOTKPbITOM TUre). B NpoTMBHOM cayyae opraHusa-
TOp AOJIXKEH paspewnTb Kaxaol yyacTBytoueli nabopatopmy NCNOAb30BaTb METOAMKY M3MEPEHWT NO cBOEMY
BbI6OPY NpPU YCNOBUU, HTO UMEKDTCA AOKa3aTeIbCTBa 060CHOBAHHOCTUN BblIGOpa Taknx MeToAnK nsmepeHuii. Opra-
HM3aTop A0/HKEH CTPEMUTLCSA K NpeAcTaBUTE/IbHOCTU OCHOBHbIX Me T 04K (MeTOA0B) U3MEPeHUit, NoAX0ASAWMNX
ANs onpefAeneHns aTTecTyeMblxX XapakTepucTuK, aobmBaTbCa cornacusi BCeX y4acTBYHOLWMX CTOPOH B OTHOLe-
HUW TOTO, Kakne MeTOoANKMN (MeTOoAbl) U3MEPEHN ByAyT NCNONb30BaTbCA Kax Ao nabopaTopueil.

Kpome Toro, opraHusartop fosikeH noTpeboBaTh, 4UTO6bl BCE METOAUKM U3MEPEHUI, MPUMeEHsieMble Npu on-
pefeneHnmn sHauyeHns attecTyeMoi xapaktepuctmkm CO. 6b1an Hagnexatwmm o6pa3om 060CHOBaHbI 1 pe3yibTaTbl
KaX[,0ro n3smMmepeHus, BbINMOJSIHEHHOrO B NpoLecce atTecTalun, Mornv 6biTb MpoBepeHbl MO NpeagBapuUTesibHO ycTa-
HOBJ/IEHHbIM KpUTEpUAM kavecTBsa.

NMpumeyaHune — BoO MHOrMX HOBbIX 06N1ACTSAX M3MEPEHUII 060CHOBaHME UMEIOLLIMXCS MeTOAVK U3MepeHui

MHOrAa OCYLLECTBASAIOT TO/IbKO MyTeM Mex/1abopatopHOro crmyveHuns, kak onucaHo B FOCT P NCO 5725-2. yto moxeT
6bITb AOCTATOYHO A1 XapaKTePUCTUK, 3aBUCALLMX OT METOAUKN U3MePEeHWA.

BaxHOI xapakTepuUCTUKOM NCMNO/b3yeMbIX METOANK N3MEPEHUI ABNAETCA ee NPOC/IeXNBAEMOCTb KeANHN-
uam CU vnm NnpuHATBEIM OMOPHbBIM 3HAYEHUAM.

BcTpeua c npeacTaBUTENIAMM YHacTBYHOLWMX B 9KCMepuMeHTe nfabopatopulii (40 paccbisikm Npo6 1 nposeje-
HUS U3MepeHWnii) NO3BOINT BCEM MPUBJIEYEHHBIM CTOPOHaM corflacoBaTth BUAbl paboT, KOTOpble NPeacTOUT BbINO/I-
HUTb B X0fe Mex/1abopaTopHOro aKCNepumeHTa, n 06CyaAnTb BO3MOXHble NpobaemMbl W N TPYAHOCTU.

3.4.2.6 NMpeacTaBneHne pesyibTaToB N3mMepeHuii

MoryT 6bITb UICNO/Ib30BaHbl HECKO/IbKO CNOCO60B NpeAcTaB/ieHNA pe3y/ibTaToB U3MepPeHUiA.
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MepBbIi cnoco6 NpeagycMmaTpuBaeT nNpeAcTaB/ieHne abopatopuamm pesynbtata U3mMepeHuii ¢ paclunpeH-
HOW HeonpeAenieHHOCTbIO U KoathruneHTom oxBaTa. NpeanoyYTUTENIbHO, YTOObI KaxAas nabopaTtopus npeacras-
nAna nosHbI 610 4XeT HeonpeaesieHHOCTH CyKa3aHMeM BCEX COCTaBNAOWMX HeoNpeaeeHHOCTU: 3TN CBeAeHUs
MOryT 06n1erynTb NpoBeeHe OLEeHKN No6bix koBapuaumnii Mexay pesynbTatamvu n3aMepeHuii.

Ecnun nHdopmauma o HeonpegesieHHOCTH pe3y/ibTaTOB U3MepeHuii He TpebyeTcs, Torga yyacTeytlowme na-
6opaTopuun AO/MKHbI NPeACcTaBUTb BCe NO/yYeHHble pe3ynbTaTbl U3MepeHnii (He cpefiHMe 3Ha4yeHuns). Yucno 3Ha-
Yalwux undp pesynbTaToB U3MepeHuUii JO/KHO COOTBETCTBOBATbL PEKOMEHAALMAM NPorpaMmMbl onpeAeneHns MeT -
posiornyeckux xapakTepucTuk CO.

B 060ux cnyydanax pekoMmeHayeTcsA NpeAcTaB/IATh B 4OCTaTOYHOM 06 beMe naaH u3aMepuTtesibHOM npoueaypbl
ANA Nydliero NoHMMaHua BCcex NpeaBapuTe/ibHbIX 3TanoB N3MepUTENbLHOTo nNpolecca (Hanpumep, Npu xmuMmnyec-
KOM aHann3e — 3TanoB pa3floXeHns obpasua 1 pasgenieHnsa nNpeacTaBasaWNX UHTepec aHannToB). CneayeT
NPMBOANTL CCbINIKM HA UCTOYHUKN HOopMaumn (Np1 Heob6Xxoa4nmMocCTH).

9.5 Oco6eHHOCTM onpeneneHNs 3Ha4YeHUli aTTecTyeMoli XapakTepUCTUKN

9.5.1 CTtaHpapTHble 06pa3ubl PU3MYECKUX CBONCTB

TpaAVWUMOHHO Hanbosiee TOYHbIE U3MEPEHUSA BENMYNH B eAnHMLax CY 1 nx NnpoMsBOAHbIX BbIMO/HAOT B
HaUMOHa/IbHbIX METPO/TOXYECKUX MHCTUTYTaX. B HaunMoHasibHbIX METPONIOrMYECKNX MHCTUTYTax BCE UCTOUYHUKN
NOrpeLHoCcT N HeonpeAeneHHOCTH TWaTe/IbHO UCC/eaytoT, MeTOANKN (MeToAbl) U3MEPEHNI COBEPLLUEHCTBYIOT B
TeyeHne MHOTMX NeT 418 OLeHNBaHNA U YMEHbLUEHNA COCTaBNAOLWMX HeonpeaeneHHOCTU. B cnyyae ecnu nsme-
puUTeNbHblIE BO3MOXHOCTU HaLMOHA/IbHOTO METPOJIOTMYECKOTrO MHCTUTYTa NOATBEPXAEHbI, TO U3MEPEHUS COOTBET-
CTBYIOLLMX BE/IMYMH BbINOJTHAOT C HAMGOMbLUel TOYHOCTbIO. B cniyyae ecniv npu onpegeneHnmn Me T posiornyeckmnx
xapakTepucT Mk CO naboparopmsa HaLMOHaIbHOITO METPOJIONMYECKOTrO MHCTUTYTa MPUMEHAET MeTOANKN n3Mepe-
HUN cO6CTBEHHOI pa3paboTku, ire ICNOJIb3yeMble paHee NPU K/THOUYEBbLIX C/IMYEHUAX, TO CBEAEHUSA 06 3TOM A01K-
Hbl 6bITb 4ONO/IHUTENbHO YKa3aHbl.

JeMoHcTpauns nsmepnTenbHbIX BO3MOXHOCTER NabopaTopuii, NpMHMMatloWwux yyactve B onpejeneHnm meT -
ponorunyeckmx xapakTepncTuk CO. o6ecneyeHmne kayecTBa v NPOCIEXMBAEMOCTU pe3yNbTaTOB N3MepeHuii He-
06x04VMbI AN1A NOATBEPXAEHUA KOMMNEeTEHTHOCTU nlabopaTopuii. /llobas BHOBb co3faBaemasn nabopartopwus, nna-
HUpyloLlWas NpUHUMaTb yyacTue BonpeaeneHn meT ponornyecknx xapakTrepucTuk CO, gosmkHa yyacTsoBaTb
B paclMpeHHbIX (MO BO3MOXHOCTHU, KOUYEBbIX) CINYEHUAX A5 NOATBEPXAEHNS U3MepPUTETbHbIX BO3MOXHOCTEIA,
a Takxe A/151 NOATBEPXAEHNA TOro, YTO HU OAWNH M3 BaXKHbIX (DaKTOPOB, BHOCSALWMX BKNag B HeonpeaeneHHOCTb
pe3ynbTaToB N3MepeHUii, He OCTancs HeyUYTEeHHbIM.

Oco60e BHMMaHWe cnefyeT yaensaTb PU3NYeCKUM CBOMCTBaM, KOTOPble HEBO3MOXHO ONpeaAesinTb B pexu-
Me KannbpoBKu. Kak npaBnio, oLeHka HeonpeaesieHHOCTU pe3y/ibTaToB M3MepPeHunii, NoyyYeHHbIX Npu onpegerne-
HUWN 3HaYeHNi aTTeCTyeMOWN XapaKTepuCcTUKN C UICMO/Ib30BaHNEM MeTOANKN U3MEPEHWUIA, He MOXEeT BbITb YCTaHOB-
NneHa 60s1ee TOYHO, YEM B PeXUMe KaZIMOGPOBKN. OTO HEO6XOAMMO YUNTbIBaTb NPU ONpefeneHnn 3HayeHns atTec-
Tyemoli xapakTepucTUKU MaTepuasoB, CBSAI3aHHON C TakMMu cBOliCTBaMM, kak TeN0NPOBOAHOCTb, LLIEPOXOBATOCTb
nT. 4. Batnx cnyyasax coemecTHoe uccnegosaHuve (cMm. pasgen 10) moxeT 6bITb Hanbonee NOAXOAALMM CNOCO-
60M onpepesieHNsa 3HaYeHUs aTTeCTyeMOWN XxapakTepucTukn Matepnanos. JonoNHNTEIbHAsA C/TOKHOCTb COCTOUT B
TOM. YUTO 411 MHOTUX METOANK N3MepPeHUii yKasdaHHbIX BE/IMUMH, BK/lOYaA U3MepeHns Kak dn3nyecknx CBOmncCTB.,
TakK U XMMUYeCKOoro coctaBa, He OpraHM3oBaHbl (K/l04eBble) C/INYEeHNS.

KntoueBble CINYEHNSA TaK Xe. Kak U agpyrne Bugbl 1abopaTtopHbIX CIMYEHWI, NOBbIWAKOT AOBEPME K HeEoNpe-
AEeNeHHOCTU. paccuynTaHHoli nabopaTopusimm NHAMBUAYaANbHO. Pe3ynbTaTbl TaKMX CAIMYEHNIA UCNoNb3yTca ANns
ynyudleHns mogenei N/Mnv oueHoK nx nepeMeHHbIX BEIMUYUH U/Mnn HeonpegeneHHocTel. MNpu oTCyTCTBUN HEO6-
XOAMMOCTM B yNYyULIEHMAX Takoro poga yyactve B 3TUX C/IMYEHUAX NpefcTaBiseT co60i BaXxHOe CpeAcTBO Ae-
MOHCTpaLumnm n3MepuTebHbIX BO3MOXrocTel nadopatopumn. CAMyeHns nNo3BoNAIOT 06HAPYXUTb MOrPELLHOCTY, He
YUYTeHHble A0/MKHBIM 06pa3oMm, 1 cuTyaumu, Korga HekoTopble BAMAIOLWME HAa U3MEPEHNSA NnapaMeTpbl HeJoCTaTou-
HO MOJIHO KOHTPOIMPYIOT U/MAN OLEHNBALOT.

OnpepgeneHne atTecToBaHHOro 3HadeHnst CO Ha OCHOBe pe3y/ibTaToB M3MEPEHU 04HO naGopaTopun Mo-
XeT. HeCMOTpPS Ha BCe yCUns, 3akntovaTb Bcebe pUCKN BO3HUKHOBEHUSA OWNGOK, KOTOopble He cneayeT Hegoole-
HuBaTb. JlTabopaTopumn HauNOHaNbHbIX METPOMIOINYECKUX NHCTUTYTOB, NPOBOASLLME N3MepPeHne Kakoro-nm6o u-
314eCKOro CBOCTBA, 0/TKHbI YHacTBOBaTb B K/THOUEBbIX C/IMYEHUAX, a TakKe B O6CYXAEHUN pe3yibTaToB crinye-
HWIA C yyacTHUKaMu CNUYeHW B Lenax peweHns npobnem, cBA3aHHbIX C BO3MOXHbIMU pacxoxaeHusamu. Ecnun
HauVOHaNbHble MeTPOIOTNUYECKMEe UHCTUTYTbl MPOBOAAT U3MEPEHNS He COBCTBEHHbIMKU cuiamu, To 40 Havana
pa6oT He06XO4MMO YCTAHOBUTb MPOC/IEXNBAEMOCTb U3MEPEHNIT yHacTBYOWMX na6opatopuii keguHuue CU nimn
OMOPHOMY 3Ha4YeHN0, BOCNPOM3BOANMOMY 3TasioHOM. ACO nnn mepoli COOTBETCTBYHOLWUX HaLMOHaNbHbIX METPO-
NOTNYECKNX NHCTUTYTOB.
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Ecnu npun onpegeneHnmn 3Ha4yeHnst attecTyeMoli xapaktepuctukn CO BO3MOXHO NPYMEHeHNe HECKO/TbKMUX
aTTecToBaHHbIX METOANK U3MEPEeHUi, TO HE06X0A4MMO CpaBHEeHNEe MeTPOsIOTMYECKNX XapakTePUCTUK ITUX MeTOAMK
n3mepeHunii. MeToankn n3MepeHunii Ao/MKHbI UMEeTb OfMHAaKOBbIE METPOJIOTMYECKME XapaKTEPUCTUKN, B TPOTUBHOM
crly4dae npuv onpegeneHnn 3HayeHna atTecTyemMoil xapakTepucTuUkn matepuana ctaHgapTHoOro o6bpasua byaeTt
npegnoutuTesibHa MeToAnKa n3MepeHuii, obecneymBaloLlas NonyYyeHne pesysbTata n3amepeHuini c 6onbLieit Tou-
HOCTbIO.

Bo3MOXHbI cuTyauuun, korga nabopaTopus, cpaBHMB MeT pPOJIOrMYeckme Xxapak TepUcT KN nMetoLLeincs B
ee pacnops>XeHnn MeToAnNKN N3MepeHnii C MeT PosIOrNYECKUMU XapaKniopucTnkaMmun Apyrux MeTogunk nusmepe-
HWIA. MOXET NPUHSTb pelleHne o JopaboTke cBOeli MeTOANKN N3MepeHuii ANs YMeHbLUEHUSA 3Ha4YeHWsl Heonpege-
JIEHHOCTW.

9.5.2 CrtaHAapTHble 06pa3ubl XMMMWYECKOTO COCTaBa

9.5.2.1 CraHpapTHble 06pa3Lbl YACTbIX BELLECTB

YucTble BelwecTsa QOPMUPYIOT OCHOBY 60/IbLIMHCTBA LeNoYekK NPOC/IeXNBAeMOCTU B XUMUN. TEPMUH «4K-
CTbIli» OTHOCUTCSH Knean3npoBaHHOW CUTyaLun: He CyllecTBYeT BellecTB C MacCoBOl 0/1eil OCHOBHOTO Belle-
ctBa 100 %, B BewecTBe Bcerga NPUCYTCTBYIOT He3HauuUTe /IbHble MPUMECU. YCTaHOB/IEHUE CTENEHU YNCTOTbI
BelecTB — Heo6xoAMMoOe ycnoBre obecrnevyeHnss NPOC/IeXMBAEeMOCTN B XUMUYECKUX U3MePEHNAX. ATTeCToBaH-
Hble CTaHAapTHble 06pa3ubl NCMO/b3YIOTCA TabopaTopuAMN A1 NPUTOTOBNEHUSA TPagynpPOBOYHbIX PacTBOPOB,
onpeaeneHns 3HaYeHni atTecTyeMoli xapakTepucTukm gpyrux ACO usiv npuroToBsieHUst LCXOAHbIX ACO. Takmx
KaK. Hanpumep, pacTBopbl, ra3oBble cmecu 1 ap. MNMpu BeBegeHnn CO B kayecTBe f06aBOK BaXHO, UTOGbI NCXO4-
Hble MaTepuasnbl 66N TWaTesIbHO NpoaHa/IM3MpPoBaHbl.

Hapsigy ¢ npamMbIM MeTOoZOM onpefeneHns cogepXaHusa npumeceii (HanpuMmep, METOA0M NMOHMXKEHUSA TEM-
nepatypbl 3aMep3aHuns), YNCTOTa BeLEeCTB MOXeT ObITb yCTaHOB/IEHA NOocpeACcTBOM AnddepeHynanbHbIX METO-
[0B C NpMBJIeYHEHNEM XMMUNYECKNX METOA0B aHasim3a no cxeme, NPUBEAEHHON HuXe:

- COCTaB/ISIOT NepeyeHb BO3MOXHbIX Npumeceli (kak NpaBunio, Ha OCHOBe npoLlecca, KOTopbli 6b11 UCMosb-
30BaH npv Npon3BoO/ACTBE 3TOrO BellecTBa);

- B UCcrielyeMoM BelecTBe ONpeAensaioT Kaxayo N3 BO3MOXHbIX NpUMeceil;

- YACTOTY paccunTbIBalOT C UCNOJIb30BaHMeM andhepeHymnanbHOro metoaa.

N3mepeHns, Heo6xoA4Mble ANS oNpeAesieHNsa coAaepXaHnsa NPpUMeceit, 4acTo OYeHb C/IOXHbI, TaK Kak KOH-
LeHTpauunsa 60blIMHCTBA NpuMeceli 6n1n3ka K npegenam o6HapyXeHusa n/vnvn onpegenexdns. na onpegenexHns
KOHLieHTpaLuun npumeceii MoryT 6bITb NPUB/IeYEHbl pa3InyHbie METOAMKN U3MepPeHnid, nabopaTopun UM Noaxo-
Abl. onncaHHble B 9.4.2. 3TO MOXeT MPUBECTU K BbICOKMM OTHOCUTE/IbHbIM HeoNpeAeneHHOCTSAM (MaccoBOi. MO-
NAPHON, 06BbEeMHON) AoNn aTux npumecein. OueHka HeonpeaesieHHOCTeN TakxXe HenpocTa, NOCKosbKy 61M30CTb
MaTemMaTnyecknx npeaenos (KOJMY4eCcTBO BelecTBa U MaccoBble fONM ONpeAensatoTca ToNAbKo mexay 0 n 1) mo-
XeT co3faTb AOMNOHUTENbHbIE NPO6eMbl, BKOYas NO/yYeHe oTpuLaTesibHbIX 3HAYEHWI OLLeHOK Takux foseli B
COOTBETCTBMW C pykoBoAcTBOM [13].

dopmyna Ansa pacyeta A0/IM OCHOBHOIO KOMMNOHEHTay cnejytoLwas.

*

Y*1- 1%, (20)

rAe K — YUC/I0 NMpUMeceil.
X, — [ONSA I-ii npYMecy B maTtepuarne.
CyMMapHYto CTaHLapTHYIO HEONpPeAeIeHHOCTb [0/ OCHOBHOTO KOMMOHEHTA PaccUnTbIBAOT Mo hopmy e

(21

4YTO criefyeT HENOCPeACTBEHHO U3 (DOPMY /bl pacnpeaesieHns HeonpeaesieHHOCTEN B COOTBETCTBUMN C PYKOBOA-
cTBOM [8] K BbIGpPaHHOW MOAeN N3MepPEHUIA.

YacTo 0/ HEKOTOPbIX BELWECTB X, paBHa Hy/1l0 BC/eCTBUE TOTO, YTO 3TN NPUMeCcU AeNCTBUTENBLHO NGO
OTCYTCTBYIOT, GO 3HAUeHMNe 3TUX A0/1eli HUXe nNpeaena o6HapyXeHNa meToga nsmMepeHuii. Ecnv npegen o6Ha-
PYXeHUS UICNONb3YIOT A1 YCTAaHOB/IEHNA 3HAYEHWNIi KOHLEHTPaLUY NpMMecK, To 3TOT NpeAesn AO/IKEH Takxke 6bITb
MCNONb30BaH A/19 YCTaHOB/IEHUA CTaHAaPTHOW HeoNpefeNeHHOCTH, YKasblBatoLleli, YTo faHHblii Nnpeaen o6Hapy-
XeHusi npeAcTaBnsieT co6oli HaMBbICWINI YPOBEHb KOHLLEHTPaL MW KOHKPETHOW NpUMecH, KOTOPYI HEBO3MOXHO
06HapyXUTb.
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O6Lme peKkoMeHAaL MK Mo OLeHKe MeTPONOrMYecKUX Xapak TepucTnK CTaHjap THbIX 06pa3LoB YNCTbIX
OpraHnyeckux BelecTB NpuBeaeHsbl B [7].

M3mepeH/e MaccoBOi 0N OCHOBHOIO BOLWECTBAa MOXET O6blThb NPOBEAEHO C NMPUMEHEHUEM TaKuX
MeTOf0B, Kak Ky/JOHOMe TpUs. rpaBumMeTpusa u ap. Mpu UCNoONb30BaHUN 3 TUX METOA0B Ucc/esyeMble MaTe-
puanbl HEO6X0AVMO AOMNONHUT €/IbHO NPOAHANIN3NPOBAT b HA COAEPXKAHME MPUMECEN B LLeNSIX NOATBEPXAeHNS
pe3ynbTaToB U3MEPEHWUIA, MONYYEHHbIX yKa3aHHbIMU Bbille MET OAaMu.

MpumeyaHne — BkIOUYEHNE yKa3aHHbIX MOIOXKEHWI 06YCOB/IEHO HE TO/ILKO peKoMeHAauusiMu [7] B yactu
OLEHKN METPOIOrMYECKMX XapaKTEPUCTUK CTaHAAPTHbIX 06Pa3L0B YMCTbIX OPraHNYeCcKMX BELLECTB, HO U CNOXMUBLLECS
NPaKTUKOI M3MEPEHMsI MacCOBOI A0/ OCHOBHONO BellecTBa B MaTepuasniax C NpPUMEHEHVEM MEePBUYHbIX METOAOB.

9 5.2.2 N'a30Bble CMeCU U CUHTEeTMYECKNE cTaHAapTHblie 06pasLbl

CuHTeTnyeckme ACO. Takne Kak pacTBOPbI U ra3oBble CMEeCH, LWMPOKO UCNONb3YIOT A rPagynpoBKu. 3Tun
ACO 4yacTo roToBAT C MOMOLLbIO CPeACTB U3MEPEHU, NPUMEHAEMbIX B rpaBUMeTpun.

Ecnu rpaBumMeTpunyecknii meTo NPUMEHSIOT A1 MPUTrOTOB/IEHNSA OCHOBHOrO 06bema pacTBopa, KOTopbli
3aTeM nojsepraroT npouegypam otéopa Npo6 1 pasnmea BO 0/1akOHbI, TO NpoLueAypa onpejenieHns meTposoru-
Yeckmnx xapaktepmcTtuk CO MoxeT BkItoYaTb B ce65 cnegytolmne atanbi:

-aTan 1: oueHMBaHne cocTaBa rotToBOro pacTBopa Cc y4eToOM pe3y/ibTaToB rpaBuMeTpun;

-3Tan 2: NpoBepKy rpaBUMeTPUYECKOro MeTo4a C UCMOJIb30BaHNEM NOAXOAALEr0o aHaIMTUYECKOro MeToa;

-39Tan 3: onpejesieHNe OAHOPOAHOCTM MeXAY aK3emMnasapamu;

-aTan 4. onpefeneHve ctabuibHOCTY ANA onpejesieHNs 0/TOBPEMEHHOW CTabunbHOCTH.

BnusHne HeonpeAeneHHOCTN pe3y/ibTaToB N3MEPEHU OT 3TanoB 2 1 3 MOXeT 6bITb He3Ha4YMMO (CM. pa3sge-
Nbl 7 1 8). HO UX HEO6XOAUMO yUnTbIBaTb. ECIM OHN NpeHe6pexnmo Masibl, TO UX 3HavYeHne He ByAeT okasbiBaTb
B/INSIHUA HA CyMMapHY0 CTaHA4apTHYI0 HeonpeAeneHHOCTb aTTecToBaHHOro 3HaveHnss ACO. HeonpegeneHHOCTb
pe3ynibTaToB N3MepPeHuit, 06yc/ioBfIeHHass NMPOBEPKON rpaBUMETPUYeCcKOro Metoaa, AOo/KHa ObITb BK/IOYEHA B
Mofesib BMecTe C HeonpeAeneHHOCTb0, 06YC/I0BNIEHHOWN rpaBNMETPUYECKUMUN U3MepeHnaMn. CyMMapHYo CcTaH-
[apTHYO HeonpeAeneHHOCTb aTTecToOBaHHOro 3HavyeHnss ACO paccunTbiBatoT no hopmyne

2
UCRH U AU g, (22)

rae ugatf— ctaHgapTHas HeonpeAeneHHOCTb pe3yibTaTta u3MepeHusi, o6yc/ioBNeHHas NpoLeaypoi NnpuroTose-
HUIST;

1,0, — cTaHAapTHasi HEONpPeAe/IeHHOCTb pesyibTata U3MepeHuii, 06yCIoBIeHHAs NPOBEPKON pe3ynbTaToB
N3MepeHunit, NoNy4YeHHbIX No rpaBYMMeTPUYECKOMY MeToAy, C UCMO/b30BaHNeM NOAXOASAEero Apyroro — pusu-
4YECKOro. PM3MKO-XMMMUUYECKOTO U XMMUYECKOro MeToAa.

la3oBble CMeCU roTOBAT rpaBMMETPMUYECKUM MeTogoM. C y4eToM npoueaypbl MPUroToBeHUsi COCTAaB raso-
BbIX CMeceil MoXeT 6bITb BblpaXeH B BUAe MacCOBO, MOSIPHON 11 06beMHO 40/ KOMMOHEH T OB. ICXOA4HbI-
MU razamu Ans NnpuroToBIEHNS ra30BbIX CMeceli MOryT 6bITb ra30Bble CMeCy UAn YncTble rasbl (cm. 9.5.1).

MpumeyaHumn

1 B mexayHapogHoM cTaHgapTe (24) npefctaBrieH NpuMep, WANIOCTPUPYOWMI CNoco6 NpUNUCbIBaHWSA 3HaYeHNs
aTTecTyeMoli XxapaKTepuUcT/Ke ra3oBbIX CMeceli, NPUroTOB/IEHHbIX METOAOM rpaBUMETPUN.

2 lMpw ycTaHOB/IEHWUN 3HAYeHWIA aTTeCTyeMOl XapaKTePUCTUKM ra3os, BbIMyCKaeMbIX NapTusamu B 6asi10Hax, npu-
MEHSIOT Apyrne metoapl [25]. /13 aTux rasos B AasibHelilleM MPUroTOBAAIOT METOAOM rpaBYMETPUN ra3oBble CMecw,
ncnosib3yemble B Ka4ecTBe CTaHAapTHbIX 06pa3uoB ANns rpagyvpoBku. MoapobHoe onvcaHve GrogxeTa HeonpegeneH-
HOCTW YyKa3aHHbIX METOAOB NPUBEAEHO B pekomeHaaumsax [22].

FpaBUMET PUYECKMIA MeT O NPUTOTOBJIEHUS FAa30BbIX CMeceli U yCTaHOBJ/IEHME 3HAUYEHUS BEIMUYUHBI NO
npoueaype NpuroTOoBMIEHUA MOTYT HE YYMUTbIBATb TO. UTO COCTaB ra3oBOW cMecu, BXoAsiLeln B 6a1/10H, MOXeET
oT/iM4aTbCA OT cOCTaBa ra3oBoi CMecH, Bbixogslel n3 6ansioHa, BcreacTBue ABfieHUin abcopbumn n/mnu gecop6b-
uuun. NoatTomy Aos/mkHa 6bITb NPOBeAeHa NPOBEPKa COCTaBa ra30BOW CMECU C LENbIO UCK/THOUYNTL OWMGKU, KOTO-
pble MOTyT 6bITb 4ONYLEHbI B NpoLEecce NPUroToBAeHUS. NS 3TOro HEO6X0A4MMO CPaBHUTL KOSTIMYECTBO Belle-
cTBa. 3Ha4YeHNe KOTOPOro YCTaHOBJ/IEHO MO pe3y/sibTaTaM rpaBUMeTPMYecKoro MeToaa, ¢ KoIM4ecTBOM BeLLeCcTBa,
3HAaYeHne KOTOPOro YCTaHOB/IEHO APYTMM (PU3NKO-XMMUYECKUM METOA40M. Pa6oTbl MO onpeaesieHnio MeTposiori-
YeCKNX XapaKTepucTuk cTaHgapTHOro o6pasiua MoryT 6bITb NPOAO/IKEHbI B TOM C/ly4ae, eC/IM KOJIMYECTBO Belle-
cTBa. 3Ha4YeHNe KOTOPOro YCTaHOBJIEHO MO pe3y/ibTataM rpaBMMeTPUYEcKOro MetToa, CoBnajaeT C KOSIMYeCTBOM
BelecTBa, 3Ha4YeHNe KOTOPOro yCTaHOBJ/IEHO MO pe3y/sibTaTaM NPOBEPKMU.
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9.5.2.3 XonocTtble Npobbl-f06aBkn U MaTpULLbl XO10CTbIX NPO6

MeTop A06aBOK XO/0CTbIX NPO6 N/MIN XONMNOCTbIX MaTPUL, B UCCrieayemMble 06pasLibl MPUMEHSAIOT NPW NPUro-
TOoBNieHnn ACO cocTaBa. [pu peannsaumnm aToro metoZa NPUMEHSAIOT TOT XXe NoAXO04, YTO U NPU NMPUTOTOB/IEHNN
cuHTeTnyecknx ACO. Mpu peannsaumnmn aToro meToga Heo6xoAMMO NOATBEPXAATb, UTO f06aBNAEMbIi MaTepuan —
[elicTBUTesIbHO X0s10cTasA Npoba, He BKAIOYaeT B CBO COCTaB KOMMNOHEHTbI, COAepXXaHne KOTOpbIX yCTaHaBNu-
BaloT Npu aTTecTaunn. Npu onpegeneHnmn sHayeHUs atTtecTyeMoit xapaktepuctukm ACO cnegyeT yunTbiBaTb KOU-
4eCTBO XO/10CTOW NPO6bLI N/MN XONTOCTOW MaTpuLbl, 4o6aBAsSeMOon Npyu NnpurotToBneHnn matepmana CO.

CocTasnisouime 6to4xeTa HeonpeaeneHHOCTH NPU UCMNOIb30BaHUM paccMaTpuBaeMoro croco6a MoryT 6bITb
aHa/IorMyHblI TEM. KOTOpPble onncaHbl B 3.5.2.2.

NMpumeuaHune — Ecnm cywecTBytoT nNpobnembl B Npeobpa3oBaHMn Npobbl (CM. 9.2) uan B onpeaeneHnm
HeornpeaeneHHOCTN, TO MOXET 6bITb Takke MPUMEHEH OAWH U3 NMOAXOAOB, OMNWCaHHbIX B 9.4. PeasibHblii BbIGOP 3aBUCUT
OT peKkoMeHAALMIA, N3NOXEHHbIX B 9.2 1 9.3.

9.5.3 OnpepeneHne 3Ha4YeHUi BESIMYNH YCNOBHbIX WKaa W WKan nopsagHa

B XyMuun, 6MOXUMUK 1 APYTMX 061acTsIX MHOTME BeIMYMHbBI ONpeAensatoT ¢ UCNOMb30BaHNEM KOHKPETHbIX
MeTOoA0B U3MepeHUli N C NOMOLLbIO KOHKPETHOro o6opyAoBaHus. MpuMepaMu MOryT CAYXUTb MexaHuyeckue
CBOliCTBa MarepuasioB, aKTUBHOCTb (DEPMEHTOB U T. 4. Pe3ynbTaTbl 3TUX M3MEPEHUI MOTYT OT/INYaTbCA 3HAUYNTE b
HOW N3MEHYMBOCTbIO.

Kak n B n1to60M Apyrom nsmepeHuun, pesynbTaTbl U3MepeHnii 3aBUCAT OT YC/I0BUI MX npoBegeHus. Ho B
HOPMAaTUBHbIX AOKYMEHTax yC/0B/Si NPOBeAEeHNs U3MepeHnii He Bcerga onucbiBaloT fOCTAaTOYHO NOAPOGHO, Y
onepaTtopa OTCYTCTBYyeT BO3MOXHOCTb NPOBEPUTL NPaBU/IbHOCTb MHTepnpeTauum 1 NCNONb30BaHNA 3TUX ONUCaH-
HbIX NpoLleAyp, MO3TOMY BO3HMKaeT HEO6XOAUMOCTb NpumMeHeHus CO.

B Tex cny4asx, korga pesynbtaT U3MepeHuit 3aBUCUT OT UCMOJIb30BaHUA KOHKPETHOW yCTaHOBKN Unn cpef-
CTBa U3MEepPEHNI, NMeeTCs BO3MOXHOCTb, HO Ype3BblyaliHO TpyAoemMKas 1 goporocTtoslas, nogTBepanThb, 4TO 3TO
CpeACcTBO M3MepeHuii yA0B/1eTBOPSET BCEM TEXHUYEeCKUM Tpe6oBaHuaM. MpocToii cnocob nsbexaTb 3To NnpoBep-
KN — npoBefeHne N3MepeHnin aTTecTyemMoi XxapakTepnucTukn B cTaHAapTHbIX o6pasuax. YA0oBneTBOpUTe/ibHble
pe3ynbTaTbl U3MEepPeHU i O3HaYaloT, YTO CPeACTBO N3MEPEHMUI U MeToANKa U3MePEHNT NPUTroAHbl 418 NPOBeAeHNs
N3MePEHUI, N3MEePEHUA MOTyT 6bITb PACCMOTPEHbI Kak MMetoLL e NPOC/IeXBaeMoCTb K eJuHNLe BE/IMYNHbI LUKa-
Nbl Nopsajka, 3Ha4yeHne KOTOPO yCTaHOB/IEHO COOTBETCTBYIOLW WM CTaHAAPTOM, UK KeANHNLLE BEIMUYNHbBI YC0B-
HOli ONMOPHO WKanbl.

Pab6oTa no onpeAeneHnto 3Ha4eHNi aTTecTyeMblX XapaKTepuCcTUK, ONUCbIBaeMbIX LLKa0 nopsgka nin yc-
NTIOBHOV OMOPHOI WKanon, TpebyeT NPUMEHEHUS TEX XXe CaMbIX NMPUHLUNOB, KOTOPbIe GbI/IN U3/10XEHbI BbILIE.

NMpumMmeyaHus

1 B Poccuiickoii ®efepaunm npu U3MEPEHUSIX W UCMIbITaHUSX, MNPOBOAMMbLIX B 06MacTu pH-mMeTpuW, WCnosb-
3yl0T Mepbl pH YyTBEPXAEHHOrO TUNa, BHECEHHbIE B PeeCTpP YTBEPXAEHHbIX TUMNOB CPeACTB U3MEPEHWIA.

2 MpumeyaHne 1 BBeAEHO AHSA ydeTa TPeGoBaHWi HaUMOHAIBLHON CTaHaapTu3aumm.

N3mepeHuna Taknx napameTpoB, Kak Macca, 06beMm, ANIMHa Wi TemnepaTtypa, A0/KHbl 6biITb TOYHBIMU U
npocnexvusaeMbIMU U. criefoBaTeslbHO, MOryT NOTpeb6oBaTh NPOBeAeHNs 60/1bLIOro 06 bemMa KanmbpoBOK COOTBET-
CTBYIOLWNX CPeACTB nU3MepeHunin. Heobxoanmo nccnegoBaHne BAUSAHUA Pas/InyHbIX NapameTpoB MeTOANKN N3Me-
pPeHui Ha pe3ynbTaTbl M3mMepeHns. Kannbpoeky (rpagyvpoBKy, MOBOPKY) CPeACTB U3MePEHUA cnegyeT NpoBOAUTL
He3aBUCUMO B HECKOJIbKUX NabopaTopusax Bo nsbexaHne efMHO06Pa3HOro CMeLLEeHNS, KOTOPOe MOXET MNOSABUTb-
csl B pe3y/ibTaTe COr/1aCoBaHHOCTU pe3y/bTaToB U3MepPeHNi 1 BbI3BaTb U/1/THO3UI0 TOYHOCTH.

10 OueHka pe3ynbTaTOB W3MEPEHUII N HeoNpeneeHHOCTH

10.1 Mopgenwu

OMNupuYeckKasl oueHKa pe3ysibTaToB U3MEPEHUI MOXeT 6blTb NMPOBeAeHa B COOTBETCTBUM C KaKUM-11M60
npasui0OM Unu onpegeneHHbIM HA6opoM NpaBu, HeobsA3aTeIbHO (POPMYIMPYEMbIX B BUAE MaTeMaTUYeCKMUX ypaB-
HeHuiA. na paccmaTpMBaeMbIX BHACTOSILLEM CTaHAapTe TEXHUUYECKUX LieNel npaBuia n 3aBMCMMOCTU BblpaxarT
B BUJe MaTeMaTuyecknx ypaBHeHul, HasbiBaeMbiX MogensmMu. CyLecTByOT jBa OCHOBHbIX BUAA 3TUX Moaeneli:

- TeopeTnyeckme mogenu, onucbiBalLWmne ycTaHOB/IEHHbIE (Yalle BCEro Pu3nyeckne) 3aBuCMMOCTU MexXay
BAVSIOWNMN NEPEMEHHBIMU METOAMKN N3MEPEHUI 1 3HAYEHUEM ONpeaensieMoro CBOMCTBa. YpaBHEHNA cunTaroT
TOYHBIMWU N NPUMEHSAIOT AN15 BblUYMC/EHNS 3HAYeHNA. Ha BTOPOM aTane Ty e caMyt MoAesib MU3MePeHNs NCMOSb-
3YI0T 4191 OLEHKN HeonpeAeneHHOCTU, NPUNUCbIBAEMOl BAUSIOLWNUM NEPEMEHHbBIM;

- aMnuMpuryeckne (OCHOBaHHbIe Ha OMbITe) MOAEN, ONUCbIBaKOLWME NpeAnosiaraemMble 3aBUCUMOCTU MexXay
cny4yaliHbIMWY NepeMeHHbIMU 1 onpefenieHHbIMU NapamMmeTpaMuy UCXO4HbIX (MpeAnosiaraemMblX) pacnpeseneHunii.
3T MoZenu Ncnosnb3ytoT € Lenblo pa3paboTaTb Npoueaypbl onpegeneHns NpMemMaeMon OLeHKN CTaTUCTUYeCKUX
napameTpoB paccMaTpuBaeMbiX C/yYaliHbIX NePEMEHHbIX.
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Takxe CyLlecTBYIOT Mogenu, npeAcTaBnsiiolne coboli cMmellaHHbli BUA U3 ABYX BbllleyKa3aHHbIX, 4acTo
Ha3blBaeMble NONYy3MNMPUYECKUMN MogensaMu. Nprumepbl CTPOro aIMNMPUYECKUX Moe el npuBeaeHbl B Npusio-
XeHUn A. B KOTOPOM OnucaHbl NpoueAypbl AUCNEPCUOHHOIO aHanmsa 415 pa3/inyHblX BAUSOWMX hakTopos. Teo-
peTuyeckne 1 NoslyaMnupuyeckme Mogaesin n nx UCnosib3oBaHune Npu oLeHKe HeonpeaesIeHHOCTU onucaHbl B PyKo-
BoacTse [8].

10.2 PopMbl NpeacTaBNeHUs pe3ynbTaToB U3MepPeHUi

3a ncknroyeHnem crnocoba a) no 9.3, cornacHo KOTopomy hopmMa npefcTaB/ieHNss pe3y/ibTaToB N3MepeHnii
COCTOWUT U3 OAHOrO NN HECKOJTbKNX OTAE/bHbIX Pe3yNbTaToB M3MepeHNiA, NO/TyYeHHbIX N0 OAHON MeToAuKe n3me-
peHunii. 1 HeonpegeneHHOCTU (CM. HUXeE), NpeAcTaBnseMble AaHHble MOTyT 6bITb OPOpPM/IEHbI B BUAe Tabnuubl,
cogepxalieii:

1) COOTBETCTBYIOLLYIO OLEeHKY aTTecTyeMoli xapakTepUcTuKmM (OLeHKa CpeiHero) n ykasaHue HeonpegesieH-
HoCTW;

2) onpeAeneHHoe YNCO0 pe3y/ibTaToB OAHOKPATHbIX M3MepeHuii aTTecTyeMoli XapakTepUCTUKUN (MOBTOPHbIE
n3mepeHns) ANa Kaxaol yyacTteytoleli naboparopun.

dopma npeAcTaBsieHns 1) N03BOASeT NPOBECTU OLlEHKY Ha OCHOBE HeonpegeneHHocTu (10.7) npu ycnosuu,
4YTO yyacTByloLMe nabopaTtopuu nMetoT Nnoaxoasilime usamMepuTesibHbie Mogenn, Torga kak coopma npegcraBie-
HUA 2) («knaccuyeckas!») TpebyeT cTaTUCTUYECKON OLLEeHKN, OCHOBAHHOW Ha NpeAnoIoXeHnn 06 NCXOAHbIX PYHK-
LuMax pacrnpegeneHus.

PesynbTathl, NpeAcTaBasemMble yHacTBYyOWMMN nabopaTopuamMum, oleHnBaloT B COOTBETCTBUMN C Npoueay-
poli, 306 paxeHHO Ha pUCyHKe 7.

PucyHok 7 — O6paboTka pe3ynbTaToB U3MepeHWi
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Ansa ypo6ctBa 06paboTKM pe3yibTaToB U3MEPEHUI 1 415 NpeAcTaBeHUsa 6yayLmnx 3akntoveHnii pesynbra-
Tbl COBMECTHbIX MCCNeA0BaHN AO/MKHbI 6bITb CTPYNNMPOBaHbl C y4eTOM aTTecTyeMol XxapakTepucTukn nodopm-
NeHbl BBUAe Tabnuubl. 3Ta Tabnmua A0oKHa BKIoYaTb B cebs cBefeHUs 0 nabopaTopuun, 0 MeToAnke U3MepeHnii,
oTAesNbHble pe3ysibTaTbl U3MepPeHUiA, cpeHee 3HavYeHNe pe3yNbTaToB U3MepeHunii N cooTBeTCTBYOLee cTaHAapT-
HOe OTK/MIoOHeHue. Ecnn yyacTBylowe nabopartopun onpeaensanmn 3HadyeHne aTtecTyeMoi xapakTepucTukmn ans
60nee yeM ogHoro ak3emnasipa CO. TO pekoMeHAyeTCs NPeACTaBNATb cCpefiHee 3HaYeHne, NoSy4YeHHoe U3 pe-
3yNbTaTOB NU3MepeHNI aTTecTyeMol XxapakTepUCTUKN BHYTPU 9K3eMNAAPOB, cpeHee 3HavYeHne, Noay4yeHHoe 13
pe3ynbTaToB U3MepeHU, MOJIyYeHHbIX MO COBOKYMHOCTU pe3ynbTaToB U3MEPEeHU, 1 COOTBETCTBYOLW e CTaH-
AapTHble OTKNOHeHUsA. Ecnu yyacTBylowas naéopatopus npegcrasunia 6onee ogHoro Haéopa pesynbTaToB n3me-
peHunii Ansa aTTecTyeMoli xapakTepuUcTUKM, MONYUYEHHOTO C NPUMeEHeHNEM pa3HbIX MeTOANK N3MEePEHUIA, KaXAablii
Habop pe3ynbTatoB M3MepeHuUli cnegyeT nogsepratb 06paboTke OTAENBHO OT pe3yNbTaToB APYroro Habopa.

[onyckaeTcsa ncnonb3oBarth ABe (GOPMbl NpeAcTaBNeHUSA pe3ybTaToB U3MepeHuli B 3aBMCUMOCTHY OT TOTO,
TpebyeTcs Nn NpefcTaBiieHNe HeonpeaeeHHOCTeN pe3ynbTaToB U3MepeHuii kaxaoi nabopatopueil. Ecnm ot yya-
cTBylOWMX Nnabopatopuii TpebyeTca npeacTaB/ieHne HeonpeaeneHHOCTEN WX pe3yNbTatoB U3MepeHuid, Torga
[O0CTaTOYHO yKa3aHusa pesynbTata U3MepeHNii, ero pacluMpeHHoO HeonpeaesieHHOCTY U KoaddnLmeHTa oxeara.
OpAHako NpeAnoYTUTENbHO, YTOObI KaXaan nabopaTopus ykasbiBasia NnosiHyto Mofe b HeonpeaeeHHOCTH Co BCe-
MU HeonpegeneHHOCTAMM, YTO YNPOCTUAO Bbl OLEHKY NI06bIX KoBapuauni Mexay pesynbtatamm nusaMmepeHuii.

Ecnu He TpebyeTcs MHpopMaL s 0 HeonpeaesieHHOCTH, Toraa yyacTBytoLne naéopaTopumn Ao/KHbI Npea-
CTaBNATb OTAe/IbHble pe3y/ibTaTbl U3MEPEHUA, a He cpeAHMe 3HayYeHus. Yucno 3Havawmux undp pesynbraTos
N3MepeHUin AOMKHO COOTBETCTBOBATbL TpeboBaHUAM NporpaMmbl onpegeneHnss Me T PONOrnYecKnx xapakTepuc-
Tuk CO.

B o6oux cnyyasx pekomeHayeTcs, 4Tobbl CXxemMa NprMeHsAeMoli nsMmepuTesibHol npoueaypbl 6blna npes-
cTaB/leHa f0CTaTOYHO NOAPOGHO AS1 MOHMMaHWUS BCeX NMpeABapuTesibHbIX 3TanoB U3MepPUTENIbHOrO npoLecca
(HanpumMep, B XMMUYECKOM aHann3e — 3TanosB pa3fioXXeHns nNpobbl M oTAeNeHUs NpeAcTaBAaAWNX NHTepec 06-
pa3uoB). CneayeT BKAKOYATb CCbIJIKM HA UICTOYHUKM MHGDOopMaLmnu (Korga aTo LenecoobpasHo).

10.3 PacnpegeneHuns

HaxoxaeHvne NnpueMaemMOoro afiropuTMa oL eHKM MaTeMaTU4eCKoro OXunaaHusa cnyyaiHo nepeMeHHol Tec-
HO CBA3aHO WM C NpeanosiaraemMbiM, UK C yCTaHOB/IEHHbIM UCXOAHBbIM pacnpegesneHnem, BbipaxXeHHbIM B 60/1b-
LWNHCTBE C/lyYaeB Kak N/I0THOCTb pacnpegeneHns BeposaTHOCTel. Bo MHOrMx cnyyaax pacnpejesieHne mMoxeT
6bITb NpeACcTaB/IeHO rpaduyecky, NyTeM NOCTPOEHUSA rMcTorpamMmMbl. ECv HeGbIW NPUHATBLI AONYLLEHUS, OLleHKa
AaHHbIX MO LesIoMy psAgy U3MepeHHbIX 3HaYeHN MOXeT 6bITb NO/THOCTLIO OCHOBaHa Ha UccnefoBaHUN NX pac-
npegeneHnin:

- C MICNO/Nb30BaHNEM NOAXOAALMNX NPOLLEAYP OLEHKN, Hanprumep OLEeHK/ rMcTorpamMmmebl;

- METO40M MOMEHTOB MpKW J0CTaTOYHOM YUCe N3MEPEHUIA.

[pyrve pacnpegeneHus, kak npaBuio UCMOJSIb3yeMble 415 KOIMYECTBEHHOTO onpeAesieHns BKIafoB He-
onpeaesieHHOCTU, TaKXe CUMMETPUYHbI, Kak. HanpumMep, NPsIMOYro/ibHOe UM TPeyrosibHOoe pacnpegesieHne co-
rnacHo pykosopacTBy (8].

PekomeHgauun, npeacrtasrieHHble B 10.5 1 10.6. OTHOCATCA K HOPMasibHOMY pacnpegesnieHnto pesysibTatos
n3mepeHunii (kpome cayyvaes, KacaloLWMXCA OLEHKN BK1aL0B HeonpeaesieHHOCTH Tuna B), no aToil npuynHe MoxeT
6bITb HEO6X0AMMa MPOBEPKa pacnpeeneHNa NMeLWNXCs pe3y/ibTaToB N3MepeHuit 4nsa o60cHoBaHNUA BblGpaH-
HOro nogxopa.

Ecnun MHOXeCTBO pe3ynbTaToB 06pas3yoT ABe uan 60nee rpynnbl, TO AOMNyCKaeTcA cAenatb BbIBOA 06 OTCYT-
CTBUW COrNacoBaHHOCTU MexXAy MeToAaukamu nsmepeHuii n/unm nabopatopmusammn. Heo6xoanMmMo paccmoTpeThb cre-
aylouwme cnydau;

a) ecniv Mexay rpynnamMmu pesynbTaToB U3MepeHunii 1 MeTognkaMn M3MepeHnii NpUCyTCTBYeT KOPpPensuns n
pacxoxgeHue mexay cpegHUMN 3HaYeHUAMN 3TUX TPYNM CTaTUCTUYECKN N PU3NYeCKN 3Ha4YMmo, Toraa eguHoe
aTTecToBaHHoOe 3HavyeHne CO He MOXeT 6bITb HalileHO; B 3TOM C/nlyyae TpebyeTcs ynyulleHne namepuTtenbHbIX
npoueayp;

b) ecnu Mexagy aTMMu rpynnamMmv u uamepuTtesibHbIMU NpoLefypaMn Koppensaums oTCyTCTBYeT U pacxoxe-
HVe MexAy aTUMW rpynnaMun ctaTucTuyeckn n hnmsnyeckn 3Ha4YMmMo, To MOXeT noTpeboBaTbca 6oee WNpoKoe
o6befnHEHMe pe3y/IbTaTOB U3MEPEHUI ANS YNYULEHNA OTHOCUTENbHO HEA(MEKTUBHbBIX UMEIOLNXCA METOANK
N3MEpPEHWNIA.

He3HaumnTesibHble pacxoXAeHnss Mexay pesynbTataMy U3MepeHuii OT pasHbIX METOAUK N3MEPEHUNA MOoryT
6bITb YyCTPaHeHbl NyTeM BBeAeHWsI 4ONO/THUTENbHO cocTaBNsitoLW el HeonpeaeneHHOCTH. Lieniecoo6pasHOCTb 3TOro
noaxoda MoxeT 6bITb yCTaHOBJ/IeHA TO/IbKO MOC/1e onpeAesieHNsa 3HaYeHNs 3TOW cocTaBAoLWEel HoonpeaesieH-
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MOCTV 1 NOATBEPXAEHNA COOTBETCTBUA NOJSTYHEHHON TakuMm 06pa3oM CymMmMapHoli cTaH4apTHOW HeonpegesieHHoC-
TW. CBA3aHHOW c aTTecToBaHHbIM 3HayeHnem ACO. KpUTEpPUAM, yCTaHOB/IEHHBLIM NPKU onpejesieHnn MeTponoru-
yeckux xapaktepuctunk CO.

Ecnun 60M1bWNHCTBO pe3y/bTaToB M3MepeHUs 06pa3yloT eAnHYo rpynny, MoxeT 6biTb NPUHAT BbIBOA 06
0HOBEPLWNHHOM (YHUMOAaNbHOM) pacnpejesieHnn. Han6onee noAxoAsyo OLEeHKY aTTeCTOBAHHOIO 3Ha4YeHus
npeacTaBnseT coboi cpefHee 3Ha4YeHne pe3ybTaTtoB U3MEPEHWIA.

Mpun ogHOBEPLINHHOM (YHUMOZaNnbHOM) pacnpefenieHnn cnegyeT NPUHATL peweHne 06 060CHOBaHHOCTH
AO0MNYyLLEHNA O HOPMaSIbHOCTU. OTO pelleHne MoXeT 6biTb OCHOBAHO Ha BM3yaslbHOM Hab/1l04eHnn rTmcTorpaMmmeil,
Ha NpoBepKe rMnoTesbl 0 HOPMasibHOM pacnpegeneHnmn 60 Ha NPOLIOM ONbITe paCCMOTPeHUs Buaa pacnpeje-
NeHnsa pesynbTaToB.

B HekoTOpbIX cyyvanx pesyfbTartbl MOryT 6bITb Npeo6pa3oBaHbl cnoco6amu, NO3BOASAOWMMMN UX pacnpeje-
NeHne annpoKCMMMpPOBaTb HOPMa/ibHbIM pacnpegeneHnemM. K HeKOTOpbIM Hanboiee 4acTo NPMMEHSAEeMbIM CMOCO-
6am npeo6pa3oBaHKsi OTHOCATCSA orapnmMmmpoBaHue, npeacTaB/ieHne pe3yibTaToB B KBagpaTUYHOW UK 3Kcno-
HeHuuManbHol hopme.

[naonpegeneHnsa aTTecTtoBaHHbIX 3HaYeHUn CO 1 nx HeonpegesieHHOCTel gonyueHne o pyHKLMy pacnpe-
AeNeHns MeHee KPUTUYHO, YeM ANS uccrefoBaHNi Ha Hannyme BbIGPOCOB. B CBA3N C TeM. YTO GOJbLINHCTBO
onuncaTeNbHbIX CTAaTUCTUK OCHOBaHO Ha HOPMaslbHOM pacnpefjesieHnn, pekomeHayeTcs NpoBepuTb COrlacoBaH-
HOCTb pacnpejesieHns pe3ynbTaTtoB U3MEPEHWI C HOPMasibHbIM pacnpejeneHnem n BO3MOXHOCTb Npeobpa3oBa-
HUA. NO3BOJIAIOLLENO MCMNO/Ib30BaTh CTaTUCTUYECKME MEeTOAbl, ONYyCKatolime HopMasbHOe pacnpegesieHne pe-
3yNbTaToB N3MEPEHUIA.

10.4 OT6pakoBKa pe3y/ibTaToOB M3MePEHUNN

HesaBuncumMo oT chopMbl NpeAcTaB/ieHs HAGoPbl Pe3y/IbTaToB U3MepeHuli cneayeT NPOBepATh BU3YaslbHO U
rpadunyeckn nepeg npuMmeHeHnem 060l U3 npoueayp, onvcaHHbix B 10.5 1 10.6. /llo6as BbiBNEHHaA aHOManus
[0/KHa 6bITb NCC/iefoBaHa Ha BO3MOXHble TpMBManbHble (OWNGKa Npu nepegaye, onevyaTka U T.4.) U HeTPUBK-
anbHble (C60i 060pyAOBaHMA U T. A4.) NPUUUHBL. NPy NOATBEPXAEHUMN OLWNGOK M c60eB COOTBETCTBYOLME Pe3y b-
TaTbl O0/KHbI 6bITb OTBEPTHYTHI.

Kpome Toro, pesyfnibTaTbl M3MEPEHU JO/KHbI ObITb MPOBEPEHbI HAa HalMyYne TeEXHNYeCKN HeEO60CHOBaHHbIX
pe3ynbTaTtoB. TeXHNYeCcKn Heo60CHOBaHHbIe pe3yibTaTbl 06HAPYXXMBAKOT, BHUMATEIbHO M3y4vasi 0T4eTbl 06 n3me-
peHuax. TexHn4eckn Heo60CHOBaHHbI pe3yibTaT Heo6a3aTeIbHO MOXeT 6bITb CTAaTUCTUHECKN HEOBOCHOBaHHbIM
pe3ynbTtaToM. AHann3MpyeMblii pe3ynbTaT U3MepeHunii MoXxeT BXOAUTb B Ananas3oH NpuemseMbiX pe3ynbTaToB
N3MepPEeHNii, HO YCNOBUSA, NPU KOTOPbIX NOMYYeH pe3ynbTaT U3MepPeHni, MOryT He COOTBETCTBOBaTb YC/IOBUAM,
npefycMOTPEHHbIM B MeTOAVKe n3mepeHnii. TexHn4Yeckn Heo60CHOBaHHbIe pe3ysibTaTbl U3MepPeHUii AOMKHbI ObITh
yAaneHbl 13 HabopoB AaHHbIX.

10.5 OueHnBaHMe pe3ynbTaToOB U3MEPEHUN

10.5.1 OanH mMeTOpA B OAHOW nabopartopuun

B cnyuyanx korga sHayeHue pesysibTaTa UsMepeHuii NoayyYeHo Npy peanunsaumm MeTOANKN U3MEPEHWIA, OCHO-
BaHHOW Ha NepBNYHOM METO/e C yCTaHOB/IEHHOW HeonpeAesieHHOCTbIO, 3TO 3HaYeHNe C COOTBETCTBYOLW e Heo-
npeAeneHHOCTbI0 NPUHMMALOT Kak aTTecToBaHHOe 3HaueHne ACO. MNMpu Hannuum cepun pesynbTaTtoB U3MEPEHUIA
3a OKOHYaTeNbHbI pe3ynbTaT M3MepPeHNii, Kak NpaBuao, NPUHMMalOT cpeHee 3HaveHne. B aTom cnyyae pacliu-
peHHas HeonpejesleHHOCTb pe3y/ibTata M3MepeHUi — 3TO pacliMpeHHas HeonpeaesieHHOCTb MeTOANKN n3me-
peHunii.

10.5.2 F'pynna meTo40B u/unu naéopartopuii

Pe3ynbTatbl n3mepeHuini MoryT 6biTb NpeAcTaBeHbl B BUAE:

1) cepun 3Ha4YeHUIH, KaX0€e N3 KOTOPbIX CONPOBOXAAaeTCs yka3zaHnemM HeonpeaeneHHoCTH;

2) cepuun n3MepeHuin kKaxao nabopatopun.

B nepBoii cuTyauumn ykasaHus HeonpegeneHHOCTU AO/DKHbI, Kak YacTb OTOpPaKkoBKM AaHHbIX, NPOXOANTb
NpoBepKy AOCTOBEPHOCTU, HaNpumep € UCNO/b30BaHNEM OMUCAHUS METOAUKU U3MepeHWit. Torga aTn faHHble
MOryT NpoxXoAnTb 06paboTky, kak onncaHo B 10.7.

Ecnun nmeroTca cepun namepeHunii, To pesynbtaTbl U3MepeHuii MoryT 6biTb 06paboTaHbl kak ONnMcaHo B PeKo-
MeHpaunsax [4] n npunoxeHnn A HacTosiLero ctaHgapTa. dTa npoueAypa MoXeT BK/IOUaTb B ce6si NPOBEPKY:

a) Ha 3HAYMMOCTb PacxXxOoXAeHU Mexay cpefHVMU 3HAYEeHUAMU pe3y/ibTaTOB U3MepPeHU, NoNyYeHHbIX
nabopatopusamu. laHHasa npoueaypa CAyXuT OCHOBOW A4NA MPUHATUA PeeHnii o0 TOM. crieyeT In paccunTbiBaTb
cpefiHee 3Ha4YeHUe U3 Yncna cpefHnxX 3HavYeHnin nabopatopuii;

b) BUAa pacnpegesieHns pesynbTatoB n3MepeHuii n BbiI6pocos B Habope gaHHbIX, UCMNOMb3yeMbIX B COOT-
BETCTBUW C pelleHneM, NPUHATBLIM COr/TacHO MepeymncsieHunio a);
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c) Ha pe3Ko OTK/IOHAILWMecs gucnepcun pesynbTatoB N3MepeHUid, NosyyYeHHbIX B pas/InyHbIX 1aboparto-
puAX, B COBOKYNMHOCTU pe3y/ibTaToB U3MepeHunii (npy He06Xo0A4MMOCTH, T. €. MPU HaIMYUM aHOMasbHO Ancnep-
cun).

Ecnun coBOKYNHOCTb pe3yNbTaToB U3MepeHuii MMmeeT HOpMasibHOe pacnpejesieHne, Torga cpegHee 3Have-
Hue, BbIbpaHHOE B NepeyncrieHnn a), onycKaeTcs paccMaTpuBaTh Kak 3HavyeHune, Nosly4eHHoe Npu onpegeneHnm
3HaYeHUst aTTecTyeMoli xapakTepnucTukn. Ecnv sHadyeHre aTTecTyeMoli xapakTepucTukn npegcraBnsieT co60i ToNbKo
cpefHee CpeHUX 3Ha4YeHWUi pe3yNbTaTOB U3MePEHWA, T. e.

V= (23)

TOrga CyMMapHoe CTaHA4apTHOE OTK/IOHEHME CPEAHErO CPeAHNX 3HAYEHUI Pe3yIbTaToB U3MEPEHMUI MOMyYaloT Ha
OCHOBE CTaHAAapPTHOIO OTK/IOHEHUSA S, KBaApaT KOTOPOro OLeHUBAaKT Mo oopmyne

S2*fhi(Y>-Y)2. (24)

CTaHfapTHas HeonpeaeneHHOCTb

(25)

B chopmynax (23)— (25) p 0603HauaeT umcno nabopatopuii. MpaBUIbHOCTb 3TOMO BblPaXXEHUSA B 3HAUUTE b-
HOli CTeneHn onpejensieTca He3aBUCUMOCTbIO 3HavyeHui Y,. oaTomy cnegyeT NpoBepuUThb, A0 Kakol cTeneHun
cnpaBeA/IMBO AONYLIEHNE O HE3aBMCMMOCTW Pe3y/ibTaToOB U3MEPEHN OT MeTOAUK U3MepeHnii nnn nabopaTopuii.
OTa npoBepkKa BaxHa 0COBEHHO AN1A 60/1bLINX 3HaYeHnl p (cm. 10.6.2).

10.5.3 Pa3Hble MeToAbl B OAHOW nabopartopumn

Mpwu ncnonb3oBaHUN pasHbIX METOA0B N3MEPEHNI B OAHON NabopaTtopumn BO3MOXHbI ABe hopMbl npeacTas-
NleHNA pe3ynbTaToB U3MepeHWiA:

1) cepus 3HaveHWi pe3yIbTaTOB N3MEPEHWUIA, KaX[0e U3 KOTOPbIX CONPOBOXAEHO YKazaHneMm HeonpeaeseH-
HOCTK:

2) cepusi 3HauYeHUli pe3ynbLTaToB U3MEpPEHUit Kaxaaoii nabopaTtopun.

B nepBom cnyvae npegnosiaraetcs ycTtaHOB/IEHVE 3HAaYEHWNI aTTeCTyeMOo XxapakTepucTuKn 1 Heonpeaenex-
HOCTW pe3yNibTaToB U3MepeHUli NOCPeCTBOM NCMO/Ib30BaHNA BblOPaHHbIX METOAMK N3MepeHuii. B atom cnyvae
NPUMEHSIOT NOAXO0A, ONUCaHHbIV B 10.7.

Moaxop[, onucaHHblli B 10.5.2. n1CNonb3yloT A4NA BTOPOro cnyyas. Heo6xoanmo, 4Tobbl XoTA 6bl 415 OAHOWA
N3 MeTOANK U3MepeHuii 66171 N3BECTEH NOJIHbIN 6l04XeT HeonpeaesIeHHOCTU, YTO NO3BO/IUT MPOBEPUTL OLEHKY
HeonpeAesieHHOCTU 1 OLeHUTb CMeLLeHne pe3ybTaTa M3MepeHnii. (3To He NPUBOANUT KAOMNOMHUTENIbLHOMY Tpe6o-
BaHWIO. TakK Kak BCe UCMO/Ib30BaHHble METOANKN U3MePEeHUIA f0/KHbl OTBeYaTb TpeboBaHMAM Npociexnsaemoc-
TW. U3NTOXKEHHbIM B 9.2).

10.5.4 Pe3ynbTaT U3MEpPeHNn BeNUUYUHbI, onpeaensieMmoli MeTonom

PesynbTaTbl 13MepeHUii BENNYNHbI, onpeaensaemMoil KOHKPeTHbIM MeToAoM, o6pabaTbiBalOT TEM Xe CNoco-
60M. KOTOpbIi onncaH B 10.5.2.

10.5.5 AHanu3 pe3ysibTaToB U3MepeHUii Ha COBMECTUMOCTb U Hannune BbIGPOCOB

Ecnun oTK/IOHEHWEe e ANHNYHOrO pe3yibTata U3MepeHNn NI COBOKYMNHOCTU pe3yNbTaToB U3MepeHunii No Tou-
HOCTU UN MPELU3NOHHOCTM MO CPaBHEHMIO C APYTMMUY pesynbTaTaMu JaHHOW COBOKYMHOCTU COOTBETCTBEHHO 60/1b-
lwe. YeM 060CHOBaHHbIe CTaTUCTUYECKME (PIYKTyaLnmn, OTHOCALLMECA KAAaHHOMY pacnpeesieHnto NJ10THOCTU Be-
POATHOCTUW. TO Takoli pe3ynbTaT U3MepPeHUii Bbl3biBaeT COMHEHNE KaK CTaTUCTUYECKN HenpaBu/bHbIA pesynbTart
(BbI6GPOC). MO3TOMY 3D hEKTUBHOCTL O6HaPYXeHMsI BbIGPOCOB 3aBUCUT OT 060CHOBAHHOCTU A0NYLWEHUS O NJIOTHO-
CTU pacnpegeneHuns. B paBHOW cTeNeHN BaXHO MMeTb JOCTATOYHOE YNC/I0 Pe3y/ibTaToB U3MePEHN U nHopma-
LMo 0 MpoueAype ux NnpoBefeHuns, 418 TOro YTo6bl MPUHMMATh NpaBu/bHble 40Ny EeHNS OTHOCUTENbHO BbIGPO-
coB. MpoBepka Ha BbIGPOCHI A0/KHA ObITb MPEpPOraTnBol cneunasncTa No CTaTUCTUKE BOTHOLLIEHNN Kak Bblbopa
060CHOBaHHbIX NOAX0A0B Ha UccefoBaHne BbIOPOCOB, Tak U NPOBeAeHNsa aHansa.

Pe3ko oTkNoHAKWMeCA pe3ybTaTbl U3MepeHnit MoryT 6bITb Ha BCex aTanax MexsiabopaTopHOro nccnego-
BaHWA: MOTYT ObITb OL,eHeHbl KakK BbIGPOCbI eMHNYHbIX Pe3y/1bTaToB N3MepeHnii, Tak 1 NOArPynnbl pe3ynbLTaToB
n3MepeHunii (Hanprumep, CrpynnuMpoBaHHble Mo 3k3eMnasipam). Bbi6pockl A0/KHbI 6bITb YAaneHbl UK B pefKux
cnyyasx (Hanpumep, ownbka Npu pacyeTax) 3aMeHeHbl CNpaB/ieHHbIMKU pe3ynbTaTamMu. Beibpockl cneayeT yaa-
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NATb TONBKO NPU YCAOBUN MNX BbISIBIEHNA HECKONIbKMMU cnocob6amn. Bbi6pockl B gucnepcusax cnegyet yaanaTb
TONbKO B KpalHWX ciy4yasax, T. €. eC/IN OHW NpoTuBopeyaT Habopy AaHHbIX. [JONO/HUTENbHbIE N3MEPEHUSA, Kak
npasunio0, HenprueMseMbl, MOCKO/IbKY YCNOBUSA, NPU KOTOPbIX 6YAYT NOMyYeHbl pe3ynbTaTbl U3MEPEHUI, YXe He
OfHU N Te Xe ANA BCeX pe3ynbTatoB N3MepeHuil.

MpumeyaHne — YacTo NPOBOAAT pa3rpaHUyeHne Mexay KBasuBblibpocamu v BbiGpocamu (CM., Hanpumep,
FOCT P NCO 5725-2). KBasmBbMpCChI. kak MpaBuio, AO/MKHbI ObITb COXpaHeHbl B HAbOpe AaHHbIX, Torga kak Bbiopochl

[O/MKHBI BbITb UCK/IOYEHbI. 3TO B 60/bLIMHCTBE ClyyaeB MOCNYXUT rapaHTueli Toro, YTo OLeHKa HeonpeaeneHHOCTN He
CTaHeT HefoOLleHEHHOW.

10.6 OueHnBaHNe HeonpeAeneHHOCTN, 06YC/NOB/IEHHOV cNoco60M onpefeneHns aTTeCTOBaHHO-
ro 3HaveHus

10.6.1 OAnH MeTopA B OAHOW naGopartopumn

HeonpegeneHHocTb, ycTaHoBAeHHas B 10.5.1. npegcTaBnseT coboii HeonpeaeneHHOCTbL OT cnocoba onpe-
AenieHnsa aTTecToBaHHOro 3HayeHus CO ucftal.

10.6.2 F'pynna moTtoAoB n/unun nabopartopuii

Ecnu pe3ynbTtatbl U3MepeHuiA, NnpeacTaBNeHHble nabopaTopusiMm, CONPOBOXAEHbI yKka3zaHUAMU Heonpeae-
NIleHHOCTY, TOorga UCNo/b3yoT MeToA, OnNncaHHbIn B 10.7. 1 paccunTaHHYO HeonpeAeneHHOCTb NPUHUMALOT Kak
CTaHAapTHYI0 HeonpeaesleHHOCTb, 06YC/IOBIEHHYO CMOCO60M onpeesnieHns aTTeCToBaHHOro 3HavyeHns CO ucrdf.

Ecnun na6opatopuun npeacTaB/isitoT TO/IbKO CEPUIO pe3y/ibTaToB U3MepeHunid, cTaHAapTHOe OTK/IOHEeHMe pe-
3yNbTaToB N3MepeHUii cunTaloT cTaH4apTHOW HeonpeaeneHHOCTb0, 06YC/I0BIEHHON cnocobom onpeeneHus aT-
TecTOBaHHOro 3HayeHunsa uc/iv. Ecnmy HeonpegeneHHOCTM U/Mamn cMelweHns obLwme NCTOYHUKKN, Torga cTaHgapT-
HOe OTK/IOHeHWe pe3y/ibTaToB N3MePEHNN HEO6XOANMO AOMNOSTHATL OLLeHKaMU A1 3TUX UCTOYHUKOB HeonpeaeneH-
HOCTW.

10.6.3 Pa3Hble meTOoAbl B 04HOI nabopaTtopuu

Ecnu pe3ynbTtatbl U3amepeHuii, npeacTaBneHHble nabopaTopusimum, CONPOBOXAEHbI yKasaHUAMU Heonpeje-
NIEHHOCTW. TOrga UCNoNb3yHT MeToA, ONUCaHHbIN B 10.7, paccunTaHHyo HeonpeAeIeHHOCTb MPUHUMALOT Kak CTaH-
[apTHYO HeonpeaeneHHOCTb, 06YCNOBMEHHYO CNOCO60M yCTaHOB/IEHUS 3HAYEHUA aTTECTYEeMOW XapaKkTepucTuku
maTtepuana CO ac/lar.

10.6.4 Pe3ynbTaTbl U3MepPeHUi BeNUUYNH, onpefensemMbiXx MeTO40M

OueHKy HeonpeAeneHHOCTN pe3y/bTaTOB U3MepPeHuli Be/IMYMH, onpejesnisieMblX METOANKON n3MepeHuit,
npoBOAAT TEM Xe cnocobom, KOTopbIA onucaH B 10.6.2.

10.7 OueHuBaHMe CyMMapHOW cTaHAapTHOW HeonpepeneHHOCTM, 06yC/NOB/IEHHOW cnoco6oM on-
pefeneHnsa aTTecCTOBAHHOIO 3HayeHUs

10.7.1 BBopgHas 4acTb

lMocne Toro Kak ycTaHOB/1EHbI HEOMNpPeAeNeHHOCTH pe3y/ibTaToB U3MEPEHNI, NOSTyUYEeHHbIX NPV onpeaeneHnn
3HaYeHUn aTTecTyemMoli xapaktepuctmkun CO, NpoBoAAT OLeHUBaHUe aTTeCTOBAHHOIO 3HavyeHuss ACO 1 cymmap-
HOl cTaHAapTHOW HeonpeaeneHHOCTU.

ATTecTtoBaHHOe 3HavyeHne ACO MoxeT 6bITb yCTAHOBJ/IEHO Kak CpefiHee Un cpefHeB3BeLlleHHOe 3HaYeHne
pe3ynbTaToB n3MepeHuin. Ecnn yctaHoBEHbl MOeNn HeonpeAesieHHOCTH, TorA4a BbipaxeHue 418 CyMMapHOW
cTaHAapTHOW HeonpeaeneHHOCTM MOXeT 6bITb MOIyYeHO, MCMOo/Ib30BaHeM hopMy bl NO OLeHUBaHUIO Heonpeje-
NeHHOCTE (cornacHo pykoBoAcTBY [8]. pa3aen 5). BkAtoyalowmx Bceb6s 4ONONHUTENbHbI UCTOYHUK Heonpeae-
NEHHOCTW, yunTbiBalOLWMIi 110601 3HaUYMTENbHbIN pa3bpoc B pedynbTaTax usmepeHuii nabopatopuii.

CymMmapHas cTaHgapTHas HeonpefesleHHOCTb, 06yc/ioB/ieHHas cnoco6om onpeaeneHns atTecTyemMoit xa-
pakTepucTukn mateprana CO. MOXeT 6bITb paccumTaHa no popmyne

(26)

rie PacCMOTPEHbI YeTbIpe TUMa HeonpeaeieHHOCTel:

-Tun |— HeonpeaeneHHOCTU OTAE/bHOW nabopaTtopuu;
-Tun Il — HeonpeAeneHHOCTH, 06l Me ANA Bcex nabopaTopuii;
-Tun Il — HeonpegeneHHocTW, obLwKe Ana rpynn nabopaTopwii;

-Tun |V — pacxoxefeHunss Mexay pesysibTaTamu u3aMmepeHuii yuacTByoLwmnx nabopaTopuii.

OueHnBaHMe HeonpeaeeHHOCTY Pe3yIbTaToB U3MePEHU BPYUHYHO TPYLOEMKO U HE UCKIHOYAET BO3HMKHO-
BEHWSA OWKn60K. Ecnu Bce cocTaBnstolme HeonpeaeeHHOCTU YCTaHOB/EHbI, TO OHWU MOTYT GbITb UCMOJIb30BaHbI
ANs pacyeTa 3HavYeHuii Bcex BUAOB HeonpeaesieHHOCTe aBTOMaTu4eckn. 3T0 MOXeT GbITb BbINOSTHEHO pa3HbIMU
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nyTsamm — nu6o nyTeM NPsAMOro onpeAeneHnNs 3Ha4eHNi oTaeIbHbIX COCTaBAAOWNX HeonpeaeeHHOCTH, Nn6o,
Hanpumep, NPu NCNosib30BaHNN X2-a/INnPOKCUMaLuun.

10.7.2 Annpokcumauua x2

MeTo/ annpokcmMauunm no KpUTepuio y2 coctouT B criegytowieMm. CocTasnsAaoT MaTpuyHOe ypaBHeHne

W\
y2 X2
Yp. n.

rae a— 3HayeHUe aTTeCcTyeMOW XapakTepUCTUKN:

Yy, — pe3ynbTaTbl U3MepeHUiA, NolyHYeHHbIe B X04e Mex/1abopaToOpHOro aKkcnepumeHTa:

X — BEKTOp njiaHa akcnepumMmeHTa. 119 3TOro KOHKPETHOrO C/lyyas BCe 3Ha4YeHUs X, U3BECTHbI, eC/1M BblbpaHa
(PYHKLNOHaNbHAasA 3aBUCUMOCTb. [Na AaHHOW cuTyauumn x, = x2=xp= 1. lna pe3ynbTaToB U3MepeHuii / AO/KHbI
6bITb YCTAHOB/IEHbI 3HAYEHUS HeONpeAeIeHHOCTU. 3TO yUUTbIBaOT B KOBapMaLnoHHOW MaTpuue gucnepcum, on-
penensieMomn kak

" 2bl BIY,Y2) o “(yoYp)
Ve T ow2y2) . U2y
“(Y,»*) "(Yp.Y2) .. "2W

YkasaHHaa matpuua, uMmetolias pasmepbl PpXp. CUMMeTpuYHa (T. €. BEPXHUI TpeyrosibHNK MOXeT coaep-
XaTb T€ Xe 3/IeMEHTbI, YTO U HVXXHWUI TpeyronbHUK). KoBapuaunio mexay Kaxaol napoli nabopaTtopuii oueHnBatoT
nyTeM NOMckKa BCeX NMepeMeHHbIX BeIMUYMH, BK/IIOYEHHbIX B pacyeT pe3ynbTata U3MepeHuin n ngeHtndukayunto
06WNX BENIMUYNH. [INA TAKOro noncka He MMeeT 3HAYEHUSA, ABNAIOTCA /IN 3TN cocTaBnsALWmMe o6WumMmn aAnsa aByx
nnn 6onbliero yincna nabopaTtopwii. NMpouecc nonapHoOro n3y4eHus No6bixX CyLeCcTBYOWNX KOBapuaLluii No3so-
NseT BO BPEMSA ero NpoBefeHns He AenaTb pasinuna Mexay HeonpegeneHHoctamu tuna llu tuna lll (cm. 10.7.1).

Mocne co3pgaHna kKoBapuaLMoHHOW MaTpuubl V(y) 3agaya annpokcuManm MoxXeT 6biTb onpeeneHa kak

<pBR)=(y-X3)r\/1l(y-X2a). (29)

ATTecTOBaHHOE 3Ha4YeHne MOXeT 6bITb paccynTaHo no qaopmyne

3 = xarmn = CXTV-~'y, (30)
roe C = (XI'\n,x)-". (31)
ero gucnepcus — no popmyne

V(a)=C=u~. (32)

CylwecTBYIOT pa3/iniHble aNropuTMbl ANA pelleHns 3ajaduun annpokcumauuun. Npu aTom cneayet yyecTb,
4TO MaTpuua V akBUBaneHTHa V(y) Npu ycnoBuM, ECIN COLEPXKUT BCE COCTaBNsAOLWME HeonpegesieHHoCcTu. B
NPOTMBHOM cny4dae K V(y) He06X0ANMO [,06aBUTb AONONHUTEbHYIO KOBapUaLMOHHYO MaTpuLly gucnepcun. MocT-
poeHune Takol MaTpuLbl aHaTOTMYHO NOCTPOEHMIO V(Y), MPU KOTOPOM HaCcTO 3aMo/IHAEeTCA TO/IbKO AnaroHasb.

[aHHblii MeToq NpeAcTaBnsieT co60li NPsIMyH0 peann3alunto ONMCaHHOW MOAenun, HO HUKOUM 06pa3oM He
ABNSIETCA €4UHCTBEHHbIM METOZOM. Mepes ero UCNonb3oBaHNeM cnefyeT yCTaAHOBUTb HAZIMYUE MU OTCYTCTBUE

OTOT MeToA Takke U3BECTEH KaK METOZ HavMeHbLUMX KBaApaTOB WKW «annpoKCMMaums MEeTOAOM HauMeHbLUMX
KBafpaToB», X2 — anmnpoKCUMauus OT/IMHAETCA OT annpoKCMMauMy MeTOAOM HauMeHbLUMX KBaJpaToB TO/bKO MAacLu-
TaGHbIM KO3(POULIMEHTOM, NMO3BO/AIOLMM NPOBOAUTL OLEHKY CTaTUCTUYECKOro KpUTepusi y2 focrne npoleaypbl annpok-
cumMaumn.
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BbI6pOCOB (CcM. 10.5.5). AHANOTMYHO criegyeT NpoaHann3mpoBaTth 3asiB/ieHHble HeonpeAe/IeHHOCTU OTHOCUTeIbHO
NpPaBUIbHOCTU UX OLLEHKM W. NPV HEO6XOAUMOCTU, COOTBETCTBEHHO afanTMpoBaTh CXeMy 3a4aHusi Beca (cMm. 10.5.1).

NMpumeyaHune — HeoBXOAUMO YUMTLIBATbL, YTO METOZ AnMpPOKCUMALIMWN MO KPUTEPULO */} UyBCTBUTENEH K PE3KO
OTK/IOHSIIOLMMCST Pe3y/ibTaTtaM M3MEPEHUIA 1 K NPABUIbHOCTM OLEHKN B3BELUEHHbIX 3HAYEHUIA.

10.8 CneuwnanbHble BONPOCHI

10.8.1 OueHnBaHue pe3ynbTaToB U3MEPEHWUI C UCNO/Ib30BaHWEM AUCMEPCUOHHOIO aHanusa

Mpun oueHke pe3y/ibTaTOB U3MEPEHUIA, MOMTyYEHHbIX B X0ofe akcrnepumeHTa no 10.6.2.10.6.4 n yacTU4YHO
no 10.6.3. UCNONb3YHT ANCNEPCUOHHbIV aHann3. MNMpu oLeHKe cocTaBAAOWNX HeONpeAe/IeHHOCTU, 06YCNOBJIEH-
HbIX HEO4HOPOAHOCTLIO MeXAy ak3emnasapamu (cm., Hanpumep. 10.8.2 n A.2 (npnnoxeHne A)], unu npmonpege-
NeHNN aTTeCTOBaAHHOIO 3HAYeHMWS MO pe3y/ibTaTtaMm N3MepeHuit, NOTyYeHHbIX B paMKax Mex1abopaTopHOro akcne-
pumeHTa [cMm. A.3 (NnpunoxeHue A)], Takke NPUMEHSAIOT MeTo4 AUCNEPCUOHHOTO aHanmsa. B gpyrnx cny4dasax
MNCMNONb3YT MeToA pacyeTa cpeHero cpeHuUx 3Ha4yeHuni pesynbTaTtoB U3MepPEeHUii.

10.8.2 NMoaTBepXAeHNe 0O4HOPOAHOCTM B paMKax MmoxnabopaTopHOro nccneposaHuns

Pe3ynbTaTtbl Mex/s1abopaTopHOro nccrief0BaHns MOTyT CIYXXUTb B Ka4eCTBe OKOHYaTe/IbHOro noATBepxXae-
HUA ofgHOpoAHOCTM MaTepuana CO. [1ns 3Toi Lenun BbINOAHAOT ABYX(akTOPHbI/ nepapxuyeckuii niaH akcnepu-
MeHTa. NPV KOTOPOM MCMNOMbL3YIOT pg NccneayeMbix NPo6, p nabopatopuii n/mnm meToank (METOA0B) U3MEPEHWNIA.
Kaxpas nabopatopus namepsieT 3HaueHne aTTecTyemoli xapakTepucTukun B g npo6ax, BbIMNOAHASA N napannenbHbIX
n3mMepeHunii B uccnegyemoi npobe (6onee nogpo6Hyo nHpopmaumnio o6 onpegeneHnm ogHOPOSHOCTM CM. B pas-
nene 7). Bpasgene A.2 (NnpunoxeHue A) NpuBeAeH aropuTM pacyeta COOTBETCTBYOLMX AUCMEPCUIA.

10.8.3 CymmapHasa ctaHfapTHass HeonpeaesieHHOCTb aTTECTOBAHHOIO 3Ha4YeHus

[Ansa onpegeneHns aTTeCTOBAHHONO 3HAYEHUA MOTYT 6bITb UCMOIb30BaHbI Pa3/iMyHble CNOCO6LI: onpejene-
HMe cpefAHero 3HayeHus, onpegeneHne pobacTHOro cpefHero 3HavyeHns. B HacTosweM pasgesne onvcaH cnoco6
npeo6pa3oBaHNsA BblPaXeHUs A1 pacyeTa CpeHero 3HayeHns pesysnbTata U3MepeHuns ¢ y4eTOM napameTpos,
NONyYeHHbIX OT NMPUMEHEHNSA AUCMEPCUOHHOIO aHannsa, B BblpaxXeHne AN cTaHAapTHO HeonpeaesneHHoCTH,
06ycnoBfieHHOW cnocobom onpegeneHns aTTecCTOBaHHOIO 3Ha4eHns Udh,.

CpepHee 3HayeHMne pesynbTata U3MepPeHUn Mex1abopaTopHOro aKCNepMMeHTa X MOXeT ObITb onpeAeneHo
cneaywmm obpasom:

X = lw ,x;f (33)

rae X, — pe3ynbTaTbl U3MEPEHWIA;

W, — Beca, KOTOpble OCHOBaHbI HA YMC/ie HAB/IOAEHWIA, HEONPeAEe/IEHHOCTU Pe3ybTaToB u3mepeHuii nabopa-
TOPUIA UMK Ha KaKNX-TMB0 ApYruX hakTopax. ATO BblpaxeHue NpeanosaraeT, YTo Beca onpejesieHbl Takum obpa-
30M. 4TO MX CyMMa paBHa eAuHULe.

Ecnu Bce K, COMPOBOXAAKTCA YKazaHWeM HEomnpeaesieHHOCTU, Toraa cTaHgapTHas HeonpegeeHHoCTb,
06yc/ioBfieHHas CNOCO60M OnpeAesieHNs aTTECTOBAHHOIO 3HAYeHUsl, MOXET 6biTb BblpaXeHa B Buie

W2(30-w Ir» I~ ii2(xf) (34)

Npuv yCNIOBUN, YTO BCE X, B3aUMHO HE3aBUCUMbI. 3TOT OCHOBHOM MeTo MOXeT ObITb TakXe MPMMeHeH K NoaxoAam,
M3N0XeHHbIM B 10.4. MpyK NCNOb30BaHUN 3asiB/IEHHbIX HEOMpPEAEIEHHOCTEN NocneaHNe AO/KHbI GbITb NPOBepe-
Hbl Ha JOCTOBEPHOCTb (CM. Takxe 10.6.1). Ecnu gaHHble 0 HeonpeesieHHOCTU OTCYTCTBYIOT, TO MpU pacyeTe
cpepHero n3 cpefHux 3HavyeHnii (cm. 10.5.2.1 10.6.2) MoxeT ObITb OL,eHeHa HeonpeaeneHHOCTb.

PekomeHpauumn no onpegeneHnio HeonpeeneHHOC TN, 06yCcnoBEeHHOM cnocobamn onpegeneHnsaaT Tec-
TOBaHHOrO 3HayeHnsA CO. a TakXe paclMPeHHOW HeonpeaeieHHOCTM aT TBCNOBaHHOI 0 3HavyeHns CO npwu-
BefeHbl B [4].

MpuvMeyaHNe — BIOUYEHVE AAaHHOTO MOMOXEHVSI 06YC/TOBMIEHO pekoMeHAaLMsiMuy [4] B YacTu onpegeneHust
HeonpeaeneHHoCc Ty, 06YC/OB/EHHON crnoco6aMu onpeaenieHnst aT TecTOBaHHOro 3HadeHusi CO.
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11 CnnyeHne cTaHgap THbIX 06pa3uos

B pamMKax 3KCMepuMeHTa/bHbIX Pa60T MOXeT 6bIThb NPOBEAEHO C/IMUYEHNE CTaHAap THbIX 06pa3yo0B—
CpaBHeHVe MeTPOIOrMYecKUX xapakTepucT UK CTaHAap THbIX 06pasLLoB B LieN1sX yCTaHOB/IeHUsI BO3MOXHOC-
T B3aMMHO 3aMeHbl C/IMYaeMblX CTaHAap THbIX 06pa3LoB NpU NX UCMOIb30BaHNM B COOTBETCTBUU C Ha-
3HAYEeHNEeM.

CnunyeHune CO NpoBOAST B C/yHasix BbiNycka NOBTOPHOW NapTuu CO ¢ umetommmucs aksemnasipamm CO
13 NapTuun NpeablAyLLETO BbINycKa, B TOM YMC/E NPU BHECEHUN U3MEHEHUI B Me T OA4UKY U3MepeHuii, nporpam-
My onpegeneHnsi MeTPoormMyeckux xapakrepmcTuk CO. TexHONOorno NpuroTosneHuss maTepuana CO. B
060CHOBAHHbIX C/ly4YasX C/IMYeHUsi CTaH4ap THbIX 06pa3L,0B NPOBOAAT B pamMKax aT TecTauum cTaHgapT-
HbIX 06Pas3L,0B B LieNiAX yTBepXAeHNs Tuna.

Cnnyerune CO MOXeT 6bIThb NPOBEAEHO B LIE/IAX OLEHNBAHNSA KOPPESIALMM MET POSIOTMYECKNX XapakTe-
pucTuk CO € M3BECTHbLIMM aT TECTOBaHHbIMM CTaHAap THbIMU 06pa3uamu 60/1ee BbICOKOTO MET POJIOTU-
4YecKoro ypoBHs (B ciyyasix, KorfjaycTaHoBNeHe npocniexvBaeMocT CO K 3TasloHy HEBO3MOXHO) B COO/M-
BETCTBUM C MEXAYHAPOAHbIM CTaHgapTom [2].

MpumeyaHunsa

1 YyacTue nsrorosntensd CO B cnnveHnn CO MoxeT OblTb pacLLleHeHO Kak AeMOHCTpauus ero nsmepu-
Te/bHbIX BO3MOXHOCTEW.

2 BKJ/IHOYEHUE MOJIOXEeHWA B TOM umucse obycrioBnieHO pekomeHauuamu [22]. [23]. gelicTBytowymmn B Poccuiic-
koli ®epepaumu.

12 AT TecTauuA

3akniounTenbHbIM 3Tanom paboT no onpegesieHnio MeTponornyeckux ACO ssnseTcsa odopme-
HMe oTyeTa Mo onpefeneHN0o MeTPOoNorMyecknx xapakrepucrTumk ACO B COOTBETCTBUM CpPeKoMeHaa-
unsamun [26].

B pamkax aT TecTaynn CO npegycMoTpeHbl NpoBepka (MeT posiormyeckas akcnepTmnsa) AOKYMeHT a-
UMM No onpejeneHnto MeT Poornyecknx xapakTepncTUKACO. NpuHATME pelleHns o NognncaHnum ConpoBo-
ANTBAbIOIo 4oKyMeHTa (nacnopTa)ACO.

MprmMeyaHne — BkIoueHVe NONoxeHUs 06 ohopmMIEHUM OT4YeTa No pesynbTaTaM onpeseneHus
LT POSIOMMYBCKMX XapakTepucTuk CO 06YC/IOB/IEHO PEKOMEHAALMSIMU [26]. & TakKxKe CMOXVBLUECA MUPOBOIA Npak-
TUVKOI B 4aCTU 0hopM/IEHNS pe3ybTaToB aT TecTauuy cTaHAap THbIX 06pa3LoB.

Tpe6oBaHusa k nacnopTy ACO ycTaHoBneHbl B TOCTP 8.691 n pykosoacTBe [27].

MpumeuvaHnsna

1 MacnopT, conpoBoxgaembliit ACO. ABnsieTCA KpaTKUM M3N0XeHeM paboT no onpegeneHno MeTposiorn-
Yeckux xapakTepucTuk ACO. BKIOHaIOLWMX B Ce65 BbIOOP MaTepuana, OLeHKYy ero NpurogHocTu, U3MepeHue 3Ha-
YeHW aT TecTyeMbIX XapakTepucTuK.

2 MacnopT ACO fo/mkeH BKIKX3Thb B Ce65 crefytoLlve CBefeHNs:
HavMeHoBaHVe W afpec opraHu3auun-u3roToBnTeNs;
HavMeHOBaHVe AOKyMeHTa:
HOMep napTumn (3K3emMnnsapa,).
HanmeHoBaHue CO:

- Ha3HauyeHwue:

- MeTpoJIornyeckne xapakTepucTnKun:

- CPOK rofiHOCTMU 3K3eMmnaspa Win NeproanyHOCTb NOBTOPHLIX onpefenieHnli MeTPosIorMyeckux xapakTe-
pucTuk CO:

- onucaHune CO;

- MeToANKN (MeTOoAbl) N3MEPEHNIA, MCMONb30BaHHble MNPV onpefenieHnn MeTpPOsIOrMYecKnX XxapakTepuc-
Tuk CO;

- yTBepXaeHne O MpocnexnsaeMocTH:

- WHCTPYKUMIO NO MPUMEHEHWIO:

- YC/IOBUS XpaHeHNs U TpPaHCNopPTMPOBaHUA:

- Tpeb6oBaHuA 6e3onacHOCTU;

- KOMMJIEKT MOCTaBKu:
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- faTy BbIMyCcKa WUan MOCNeAHIO AaTy NOBTOPHOro OnpeaesieHNs MeTPOSIOrMYECKNX XapakTepucTuK K-
3emnnsapa (napTum) CO:

- AOMOSIHUTENbHbIE CBEAEHMS, B TOM YMUC/e CBEAEHNA O CUCTEeMe MeHe[XMeHTa KavyecTBa U3roTosuTens
ACO: vHuumanbl, haMmuinio 1 NOANMCb OTBETCTBEHHOroO 3a aTTecTaunto CO nnua, HaMeHoBaHWe opraHa (nog-
pasfeneHus). ocyliecTBMBLUErO aTTecTauyuo ACO.

- VHAUMabI, hamMuamn 1 NoANUCK OTBEeTCTBEHHbIX 3a Bbinyck CO i,

3 BkntoyeHve npumeyarna 1 o6ycnosneHo Tpe6oBaHMAMM K NacnopTy CcTaHgapTHbIX 06pa3LoB, yCTaHoB-
neHHbiMn TOCT P 8.691 n pykoBoagcTBOM [27].

HecmOTpsi Ha TO YTO AOMNOSIHUTE/IbHAA NH(POPMaLUs, KPOMe TOW. KoOTopas coaepxutcs B nacnopte ACO,
MOXeT He noTpe6oBaTbCA, OHa A0/KHa 6bITb 4OCTYNHA Nonb3oBaTento ACO.

B nacnopte ACO cnepgyeT yka3aTb UMs JO/DKHOCTHOrO NiMua, NnpeAcTtaBastowero oprad (nogpasaenedue),
ocyulecTBnalee attectaumio ACO. ykasbiBarlolee, 4TO faHHas NepcoHa npuHumMaeT Ha ce6s OTBETCTBEHHOCTb
3a cogepxaHue nacnopta ACO.

MpumeyaHune — MNpegnoytuTesibHee OCTaBUTb Ha YCMOTpPeHWe opraHa (nogpasfesieHns), NPoBoAMBLLErO
paboTbl no arTectaumn CO. pelweHne o nognucaHnm nacnopta ACO.
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MpunoxeHve A
(cnpaBoy4HoOE)

Crtatncrtmyeckune noaxoabl

A.1 OaHO(aKTOPHbIN ANCNEPCUOHHbIV aHann3

PaccmoTpeH cny4ail Hamumsa a rpynn, Kaxaas U3 KOTOpbIX COAEPXWUT N, 4neHoB. B uaeanbHOM ciyyasB yMcio
Y/IeHOB B rpynnax Jo/HKHO 6bMNb paBHbIM, HO Ha MpakTUke 3TO 6biBaeT He Bcerga. CneAyeT OTMETUTb, YTO. YEM COBOKYT-
HOCTb pesy/bTaToB U3MepPeHWUli MeHee MOJHasA, TEM XyXe KauyeCTBO OLEHOK.

Pa3bpoc pe3ynbTaToB U3MEPEHU MOXeT ObITb BbIpaXeH Yepe3 CyMMbl KBagpaTta OTK/IOHEHWN, U3BECTHbIe Takke
KaK «CyMMbl KBaApaToB». ST CyMMbl KBaJpaTOB BblPaXXatoT OTK/IOHEHUSI Ha PasHbIX (MepapXu4ecknx) ypoBHSAX B AMUC-
nepcrvoHHoM aHanuse [28]. Tak Ha3blBaeMble CpefHVe KBagpaTbl, MoO/yYeHHble B XO[e pa3BepHYTOI nporpaMmbl, MOryT
6bITb NpeobpasoBaHbl B AVCNepCUN creayowymM o6pasom:

®lun = M8siivh (A1)
si o (A.2)
roe
e In 2
m=_1
a-1 (A3)
In,

Ecnu HepocTalowme AaHHble OTCYTCTBYHOT, TO /0 CTAHOBUTCS PaBHbIM M. MpefcTaBneHHbIi MexaHU3M LomnyckaeTt
onucarb pas3bpoc pe3y/bTaToB M3MepPEeHWii PasiMuHbIMK COCTAaB/ISIOWMMI HeonpeaeneHHOCT. Mpu OTCYTCTBUN KakuX-

NGO MEXrpynnoBbIX BMNSIHWIA oXngaeTcs, 4To S\ paBHO Hy/M0. Ecnn BCneacTBue pas/ivyHbIX NPUYKH, CBSI3aHHbLIX C

JKCNepumMeHToM, 3HavyeHune Sj oTpuuartesibHoe, TO ero npupaBHMBAKOT K HYJ .

MNpvmep — Mpwu nccnefoBaHUM OAHOPOAHOCT U MeXAY 9K3eMMIsipamu SA COOTBETCTBYeT CTaH4apTHO-
MY OTK/IOHEHUIO MEXAY 3K3eMnasipaMu s”. B 3TOM Criyyae KaxAblii 9K3eMMN/IAP paccMaTpUBato Kak rpynmny.

A.2 CnyuyaliHble adhhekTbl MepapXmMyeckoro akcnepMmeHTa: ABYXMaKTOPHbI/ ANCNEPCUOHHbIN aHanns

3Ty Mogenb NPUMEHSIIOT MPU UCMO/Ib30BaHUN pe3ysibTaToB U3MepeHuli 471 NOATBEPXAEHNS OAHOPOAHOCTY, a
TaKke — A9 OLEHKM 3Ha4YeHus1 aTTeCcTyeMol xapakTepucTukn matepuana CO. 3Ta cxema 3KCnepumMeHTa MpousIoCT-
pupoBaHa Ha pucyHke Al ANs KOHKPETHOro cryyas mexsabopaTtopHbIX uccrefoBaHuiA. Ecnv akcnepumeHT npeanona-
raeT MCMNosib30BaHME HECKOJSIbKUX MeTOAVK (MeTOAOB) M3MEPEHWI, TO NMJlaH 3KCNEPUMEHTA, MOXET 6biTb O6LLMM.

Pe3ynbTaTbl U3MepeHuii MoryT 6biTb BblpakeHbl B BUAE ypaBHEHUS

** ozZ/< *A 4+ B ,+*>, (A.49)

rae X» — K-ii pe3ynbTar M3MepeHusi BenuMHbI B 3K3emnnspe o6pasual}, npefcTaBneHHblii MeToavKol u3MepeHuii
n/vnn na6opartopueii r.

A, — MOrPeLHOCTb METOANKN U3MEPEHUA U'nnn nabopaTopum T.

L, — norpewHoCcTb pesynbTata U3MepeHuii j-A nccnedyemMoli Npo6bl, NOSTYYEHHOTO MO KOHKPETHOW MeTOoAVKe u3-
MepeHUii N'MNN KOHKPeTHOl nabopartopueii i

ep — MOrpeLHoCTb pe3ynbTaTta U3MepPEHUS.

OueHVBatOT crefytolwye napameTpbl: CpefHee 3HauyeHWe pe3ynbTaToB W3MEePEeHWid, paccUMTaHHOE U3 COBOKYMHO-

CTV pe3y/nbTaToB M3MEPEHWIA, MexXnabopaTopHOe CTaHAApPTHOE OTK/IOHEeHMe SL, CTaHAAapTHOE OTK/IOHEHWE PEe3y/bTaToB
N3MEPEHUI BENNUMHBI MeXay 3K3emnaspamu N CTaHAapTHOe OTK/IOHEeHWe NOBTOPSEMOCTU S,. lNepeuncneHHble
napameTpbl CBA3aHbl C YKa3aHHbIMY Bbllle BUAAMU MOFPELLHOCTY C/IEAYHOWMM 06pasoM:

(A.5)

(A6)
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s, (A7)

Mpu oueHke CTaHAAPTHOTO OTK/IOHEeHWs!, 06YCNOBMEHHOTO HEOAHOPOAHOCTLIO MeXAY 3K3emnaspamn s, AOSK-
Hbl BbITb YUYTEHbI MOMOXEHWS, ONMCaHHbIe B 7.9.

Bce 3T napameTpbl MOryT 6bITb OLEeHEeHbl OJHOBPEMEHHO C MOMOLLLIO AMCMNEPCUOHHOIO aHasIn3a, ecnm nmeeT-
Csl OfIMHAKOBOE YMC/I0 pe3ysibTaToB napasisiefibHbIX U3MepeHUii [0AMHaKoBOe YMCI0 NapasiieNibHbIX U3MepPeHuid no
Kaxefoi nccregyemoli Npobe 1 0AHO 1 TO e YMCO UccreayeMblx Npob, aTTecTyemMyto XapakTepuCTUKY B KOTOPbIX M3Me-
psitoT B nabopaTopun u/iinn ¢ NpUMEHEHWEM KOHKPETHOW MeToauKku (MeTofa) M3MepeHuid) nocne UCKIHYEeHUst SiIoBbIX
TEXHUYECKM N CTATUCTUYECKM HeOBOCHOBaHHbIX pe3yfbTaTtoB. Ecnn 310 TpeboBaHWe AMCNEPCMOHHOIO aHann3a HeBbl-
NOSIHUMO. TO 3HAYMMOCTb AMUCTIepPCUM MexAy 3K3emnaspamu AoryckaeTcs onpefenvTb Apyrumy  cpegcTBamu (Cwm.
pasgen 7).

A — W3MeHYNBOCTb MexAay nabopaTtopusmu; B — n3MeHUNBOCTb MexAy aksemnnapamu; W — noBTOPAEMOCTb M3MepeHuit

PurcyHok A. 1— Cxema npoBefeHNsi COBMECTHbIX UCC/ie0BaHNn OAHOBPEMEHHO C 1ccriefoBaHeM OAHOPOAHOCTU NapTun
[onpeaeneHvie 3HayYeHUs1 aTTeCTyeMOW xapakTepucTuku matepuania CO (ABYX(hakTOpHbI/ NaH 3KCNepruMeHTa))

Mpumepbl TeopeTuveckux AeTaneli n AOMNONHUTENbHbIE MeToAbl AN cbaslaHCUPOBaHHOrO U HecbanaHCMpoBaH-
HOro AMCNEePCUOHHOTO aHanusa npueedeHsbl B [29). [30). O6cyxaeHe NPUMEHEHMA AMCNEPCMOHHOIO aHaM3a B coveTa-
HUM C onpefenieHneM 3HauyeHUss aTTecTyeMol xapakTepucTukn matepuana CO npusegeHo B [11). [25] [31]. [32).

OnpegeneHve 3HayeHWli aTTecTyemoi xapaktepucTukm CO (ABYX(hakTOpHbIV NiaH 3KCMePUMEHTA);

A — wmexnabopaTtopHas U3MEHUMBOCTb;

B — V3MeHYMBOCTb Mexay 3K3emnisipamu;

W — NOBTOPSEMOCTb M3MEPEHWIA.

Hwxe npvBedeHbl hopMy/bl pacyeTa Bbilleyka3aHHbIX napameTpoB. CpefAHee 3HadeHMe pe3ynbTaTtoB M3Mepe-

HWIA X paccuuTbIBatOT No hopmysie

I e — I £ 1 V- (A.8)
1 in. 'y’‘-1%-°

rge p — uucno naéoparopwii;
b,— 4MCO 3K3eMMN/ISAPOB, aHaM3NPYeMbIx B naboparopuu Wunu ¢ NPUMeHeHeM MeToAa VU3MepeHuii /;
— 4YMCNO MOBTOPHbIX M3MEPEHW, NPOBOAUMbBIX C MPUMEHEHUEM KaXKAOTO 3k3emnaspa hj. Aucnepcumn paccumntbi-
BatoT CefyoLyM 06pasom;

Var(e”j= A#Switnin, (A.9)

\'3r{B ) (A.10)
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roe

MSamong no A K ) - Ver(v)

ver(t>) = (nft)o

1 X nAxs - XAf
i-il-i

MSa
b, -
i £ 5 (xs,- *B
MS l-1/-1%-1
X £ ns- £p
t-1/-1 J-
P_b
n* Xi*S
1 Tur
r-1 |
s =
p-i
i-i
P A
i in9
a
o 15)(1/)(1 m,
(nbb = b-1

(A11)

(A-12)

(A.13)

(A-14)

(A.15)

(A.16)

(A17)

CpegHue kBagpatbl (MS) MOryT Takke GbITb MOMYyYEHbI MPU UCMO/b30BaHNN CTAHAAPTHOW NPOrpamMmmMbl TabIMUHbIX
pacuyeToB WM nakeTa CTaTUCTUYECKOTO NPOrpamMMHOro oGecreyeHunsi. B nprBefeHHbIX BbIPKEHUAX YUUTLIBAIOT OTCYT-
cTByIOLME W/UNN yaaneHHble (HefencTBUTE NbHbIE) pesynbTaTbl M3MepPeHWid. s nonHoro HaGopa AaHHbIX AornycKaeTcst

1cnonb3oBaTb 60s1ee NpocTble dopmysbl, NpuBeseHHble B FTOCT P MCO 5725-3.

A.3 CnyyaiiHble ahheKTbl MEPAPXNUYECKOro IKCNEPUMEHTA MPU aHann3e AaHHbIX: 0AHOMaKTOPHbIV Ancnep-

CUOHHbIW aHann3

3Ty MoAeNb NCMOb3YIOT B Clyyae, eCcnivi uccriefoBaHne 0O4HOPOAHOCTU MeXy 9K3eMMNispamMn NpoBoaAT APYrMn
cpeacTBamu (CM. pasgen 7). Cxema akcnepyumeHTa NpowiItlocTpupoBaHa Ha pucyHke A.2. PesynbTaTbl M3MepeHUiA MoryT

ObITb npeacTaB/ieHbl Kak

=+ A, (A.18)
rae  — ;- pesysnibTaT M3MepeHUsi, MoslyYeHHbIV B 1a60paTopun WU C MPUMEHEHUEM METOLMKA U3MEPEHW T
A, — MNOrpeLHoCcTb MeTOAVKM U3MEPEHU Mun naGopaTopuu T.

€,, — NOorpewHoCcTb I/I3MepeHVII7I.
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A -- N3MEeHYMBOCTb MexAay naGopatopusmu: W — NoBTOPSEMOCTb U3MepeHuit

PricyHoK A.2 — OAHO(aKTOPHbIV AUCMEPCUOHHbIV aHann3: niaH COBMECTHOrO WUCCef0BaHWsi OAHOPOAHOCTU
W onpefeneHns 3HauveHVss aTTecTyemoli XapakTepucTvki matepuana CO

O603Ha4YeHNss — Te Xxe. 4YTO M ANa ABYX(akTOpHOro nsaHa akcnepumeHTta [cMm. pasgen A.2 (npunoxeHuve A)l.

OueHUBAIOT Crieflylolume napameTpbl: cpegHee no coBokyrnHocTn J. Mex/1abopaTtopHoe CTaHAapTHOe OTK/IoHeHue sL 1
CTaHJapTHOe OTK/IOHeHVe MOBTOPSIEMOCTY S,. ITU MapameTpbl CBsA3aHbl C OCTATOYHBLIMU YfieHaMM, KaK OnMcaHo B

pasgene A.2 (MpunoxeHue A).
OLeHKM NapameTpoB MOJyHatoT, UCNOSb3YA CrieAytolye BblPaXeHUs:

1
in. w-i (A-19)
S X wom (A.20)
5arton9 —
0o (A-21)

rae 0603HayeHUs Te xe, 4YTo 1 B pasgenie A.1 (npunoxeHune A).
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MpunoxeHve B
(cnpaBoy4HOE)

Mpumepsbl

B.1 BBegeHue

MpvBefAeHHble B HACTOALWEM MPUIOKEHUN MPUMEpPbI NpefHa3HaveHbl, rMaBHbIM 06pa3oM, AN AeMOHCTpaumn
NPYMEHEHNA CTATUCTUYECKNX MOAXOA0B B COOTBETCTBMM C pasgenamu 7— 10.

CTaTncTnyeckMe pekoMeHAaLun HacTosLero ctaHgapTa HOCST o6Wuii xapakTep U He Bcerga npefocTaBnsioT
onTuMasibHOe peLlleHne AN KOHKPETHOWN 3agaun. Mpun oueHke pe3y/ibTaToB M3MEPEHUA MMeeTCsi MHOTO AOMOHUTe Nb-
HbIX 3afa4 (Hanpumep, NpoBepka AOCTOBEPHOCTU faHHbIX, O6HapyXeHne BbIGPOCOB, OLleHKa pacyeToB HeonpepaesneH-
HOCTV Ha [OCTOBEPHOCTb, YCTOAYMBOCTb a/ITOPUTMOB MPOrpaMMHOrO O6GecrneyeHns), KOTOopble HaxXoAAaTCs 3a paMkKamu
HaCTOSILLEro cTaHJapTa, HO MOTYT ObITb Tak )e BaXHbl, Kak BbIGOP NMPaBW/IbHOrO CTaTUCTUYECKOTO NoAxoAa.

B HacTosEeM NpUIoXeHUN NprBeAeHbl OTAe/bHbIE YacTu nporpaMm onpefenieHns .MeTposIornYecknx xapak-
TepucTuk CO ANna WanlocTpaumMmn CTaTUCTUYECKUX PekoMeHAaumid, npefcTaBneHHbIX B HACTOsILEM cTaHgapTe. YMecT-
HOCTb 3TUX MPVYMeEPOB CrefdyeT paccMaTpvBaTb B CBA3W C 3asB/fIeHVSIMU, NMPYBeAEHHbIMU B Havasle pasgena B.1. Bax-
HbIM KpUTepuem Mpu BblGOpe NPUMEPOB OLEHKU HeonpeaeneHHOCTN AO/MKHO GbITb BbIMOSIHEHVE YC/IOBUS pacnpegesne-
HVA pe3y/ibTaToB M3MepeHuii, 65m3koro K pacnpegenexuio Maycca.

B.2 Mogenb nsmepeHuin

PacluvpeHHas HeonpeAeneHHOCTb aTTecToBaHHOro 3HadeHns CO IRMM/1FCC-452 (y-rnioTammntpaHcdepasa)
(33) oueHeHa nyTem 06beAVHEHMA BKIAL0B HeonpenesneHHocTeld, 06yCNnoBeHHbIX CNOCO6G0OM onpeaeneHns aTTecTo-
BaHHOro 3HaueHuss CO. HeOoAHOPOAHOCTBIO U HECTabUIbHOCTbIO

Ycam (B.1)

Wcnonb3oBaH KoahdULUMEHT oxBaTa K = 2. YCMoBUS TpaHCMOPTUPOBaHUS BblbpaHbl TakuM 06pa3oM, 4To6bl He
YUUTbIBATb [OMOSTHUTENBbHYIO HEOoNpeaesIeHHOCTb OT HeCcTabu/ibHOCTU, 06YC/TIOB/IEHHYIO U3MEHEHVSIMU NPU TPaHCNopPTH-
posaHun. CnepgoBaTenbHo. uwn = 0. Bce gpyrue HeonpegeneHHOCTU BbIpaXeHbl B OTHOCUTeNbHON thopmelK

YCTaHOBNEHO, YTO OTHOCUTE/IbHAasA CTaHAapTHas HeornpeaesleHHOCTb, 0BOYyC/I0B/IEHHAsA CrOCO60M onpeeneHus
aTTecToBaHHOro 3HaveHnss CO uc/lel. paBHa 0.61 %. ne>n uSi paBHbl 0.29 % 1 0,78 % COOTBETCTBEHHO. Takum 06pa3om,
YCTaHOB/IEHO, YTO pacluMpeHHass HeonpegeneHHocTb Ucru pasBHa'l

UCfiu =2,1612 ¢ 0.292 -10.782 =2.06 % = 2.36 ME/Am3. (B.2)

3Ta HeonpefesieHHOCTb OCHOBaHa Ha CPOkKe rogHoCT! 6 seT. CPpoK rogHOCTM MOXET ObITb YBeNunyeH, ecnu byaet
nonyyeHo JasbHelillee fokasaTe/lbCTBO CTabuNbHOCTU MaTepuasia B COOTBETCTBUM C [34].

B.3 iccnepoBaHue o4HOPOAHOCTN

B xoge paboT, cBAi3aHHbIX C onpejesieHMeM MeTPOsIOrMYECKUX XapakTepucTuK CcTaHgapTHOro obpasua MaccoBov
[ONN Xpoma B Nnouse, NPOBeAEHO UccnefoBaHWe OAHOPOAHOCTU Mexay ak3emnaspamu. B Tabnvue B.1 npusegeHbl
pe3ynbTarbl UCCNefoBaHna OOHOPOAHOCTU.

Ta6nuya Bl — Pe3ynbrartbl UccneaoBaHnsi OGHOPOAHOCTU MeXAy 3K3emnaspamu
MaccoBas gons, MH-1

Homep ak3semnnspa PesynbTtat K» 1 Peaynbtar * 2 Pesynbtar 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

" OTHOCUTE/IbHbIE HEOoMNpeAeneHHOCTU AoMyCKaeTcsl 06beHATL TOIbKO B TOM C/lyyae, ecnv BCe HeornpeesieH-
HOCTV BblpaXeHbl MO OTHOLUEHWIO K OHOMY 3HaueHuto. B criiyyaB COMHeHVs npegnodTuTesibHee 06beAnHATbL cTaHaap-
THble HeonpeAesneHHOCTHN, BbIPaXeHHble B aGCOJ/TIOTHBIX eAnHMLAX.

2> EgnHnua MEYOM3 (MexayHapoaHas efuHvua Ha AmM3) — 3TO enHULA aKTUBHOCTU (DEPMEHTOB.
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OkoHYaHve Tabnuupsl B. 1
MaccoBas fons, MnH-1

Howmep aksemnnspa PesynbtaT Ne 1 Pesynbtat Ne 2 Pesynbtat 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

[laHHble MOryT ObITb Takke NpeAcTaB/eHbl Kak rpynna cpeAHuX 3HaYeHWU, CTaHAaPTHBLIX OTK/TIOHEHWIA U YNEHOB B
Kaxgoi rpynne. Mo pesynbTatam, NpMBeAeHHbIM B Tabnuua B.1. paccunTaHbl 418 KaXKAOro aK3emnsspa cpefHue 3Hadve-
HUSA. ANCNEPCUM N YUCIIO Pe3y/ibTaToB u3mepeHun (Tabnuua B.2).

Tab6nuuya B.2 — CpeaHue 3HAYEHMS MAcCOBOW ONN XpOMa, AUCMNEPCUSI U YMC/IO PE3Y/IbTAaTOB U3MEPEHUIA

Homep CpojjHOe 3Ha4YeHuWe MaccoBoOii gonu, Yucno pesynbtaTtos

Aucnepcus T

akzemnaspa MAH'L nsmMepeHnii
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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OkoHYaHVe Tabnuupbl B.2

Homep CpejiHee 3HauyeHWe MaccoBoii gonu, Yucno pesynbTatos

Aucnepcus T
akzemnaspa MAH" n3MepeHui
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

PaccuntaHHble napamMeTpbl 419 aHan3a gucnepcun npveeeHbl B Tabnvue B.3.

Tab6nuya B.3— Tabnuua ANCNEPCMOHHOIO aHann3a 419 UCCnefoBaHUSA OAHOPOAHOCTM MeXAy 3K3emnaspamu

VICTOUHVK OTK/TOHEHWIA SS CreneHb cBOGOAb! MS
BHYTpUK aK3emnispos 1037.1 19 54.59
Mexay aksemnaspamu 330.5 40 8.26
MonHoe pacxoxgeHune 1 367.6 59 —

[vcnepcuio Mexay 3K3emnssipaMn OLeHMBatoT Mo dhopmysie

.i = . (54-59 - 6,26) . 15<4
no 3

CTaHfAapTHOe OTK/IOHEeHVE pe3y/ibTaToB M3MepeHuli Mexay SK3emnnspaMu npepactasnseT coboli KOpeHb KBag-
paTHbIli aTOl gucnepcun

S*. =/15.44 = 3.93 MAH-1 (B.4)

CTaHAapTHOe OTK/IOHEHME MOBTOPSEMOCTU MOXET ObITb paccumTaHo ¢ ydyetom MSHIhn

sf=JB g~ =J826 =2.87 mMnH-1 (B.5)

B.4 O4HOPOAHOCTb MeXAy 3K3eMMN/isipamu C y4eTOM OrpaHnYeHHo’ NOBTOPSAEMOCTN MeTOAUKN N3MepeHNii

Mopxon, onvcaHHbIN B 7.9, MOXET GbITb NPOWIIIOCTPUPOBAH CrieAytoWwmnM o6pa3oM. TkaHb CBMHONM MOYKM Gblia
pasbaBnieHa x/I0pUAOM HaTpUsi 1 roMoreHmsmpoBaHa [33]. Mocne ABOWHOro ocaxaeHNs NpoAyKT 6bln NOABEPrHYT ounc-
TKe XpomMaTtorpacmyeckuM MeTooM Ha konoHke DEAE Trisacryl. 3aTeM Ha TMApPOKCUNANaTUToeol KO/oHKe. B kauecTBe
MaTpuupbl 6bl1 BbIGpaH 6e/10K 6blubeli CbIBOPOTKM C MaccoBOW KOHLUeHTpauueli 60 r/gm3, Tak kak ero gobasneHve He
M3MEHSIET KaTa/IMTUYeCkne CBOMCTBA YaCTMYHO O4MLLEHHOrO dhepMeHTa. MNpoueaypy 3anonHeHns matepuasia CO B am-
ny/ibl KOHTPO/IMpOBaNN B3BewwBaHeMm 101 amnysnbl Yepes paBHble NMPOMEXYTKA BPeMeHW. V3meHeHne 3HayeHus aTTe-
CcTyeMoli xapakrtepuctnkn matepuana CO 3a BpeMs 3anosiHeHVWs Matepuana B amry/ibl He 6bi/10 06HapyxeHo. B gasib-
Heliwem matepuan CO 6bln NMOUIN3NPOBAH.

B matepuasie CO 6b1710 NPOBEAEHO M3MEPEHUE MacCOBOW 0NN NMPUMECHbIX (DEPMEHTOB, BOApbl, OCTATOYHOrO
KMCNOpoAa, OCHOBHOIO KOMMOHeHTa. Mo pesysbTatam nposepkn MaTtepuas CO 6bU1 NPU3HaH NPUrogHbIM A1 nposeje-
HVA fanibHERWNX UccnefoBaHnii B pamkax onpeaeneHnss MeTposiorniyeckux xapakrepmctunk CO.

OueHka ogHopoaHocTM MaTepuana CO 6bina npoBefeHa No pesysibTatam M3MepeHWH, NonyyveHHbIM U3 npeapblay-
LWMX MCCnefoBaHUi No onpeAeneHnio 3HaYeHns aTTecTyemoli xapaktepucTvkun matepuana CO. Bbum npoaHannsvpo-
BaHbl MaTepuanbl 20 amnyn. N3mepeHUss NOBTOPSI/IN TpU pasa KaxAablih AeHb B TeueHue ABYX AHel. Mo pesynbratam
N3MepeHUiA, MoslyYeHHbIM B TeYeHne ABYX AHel, 6bl1 BbINOSIHEH AUCMEPCUOHHbIA aHam3. Bbun paccunTaHbl cTaHaap-
THOE OTK/IOHEHMWE Pe3yNbTaToB M3MEPEHUI aTTeCTyeMOol xapakTepucTUKM BHYTpU amnyn swb. mexay amnynamu sB)un
onpefeneHo BAVSIHWE PacXOXAEHWI Ha cTaHJapTHOe OTK/IOHeHWe pe3y/bTaToB M3MEPEHWIA aTTecTyeMol XxapakTepu-
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CTUXM Mexay amnynamu WiiB. Pe3ynbTaTbl aHann3a Aucrnepcun, BKIOYas OLLeHKY AMCMepPCUM Ha pasHbIX aTanax uccre-
[OBaHWii. NpvBeaeHbl B Tabnuue B.4.

Ta6nuuya B.4— Pe3ynbTarbl U3MEPEHUsl aTTeCTyeMOol XapaKTepUCTUKM B TKaHN CBUHOM

NnouYku

OGOo3HaYeHVie BE/IHMHDBI, eAVHULA N3MEPEHNst 3HaueHvie BE/MYMHBI

CpepgHee. ME/am3 67.78

M S 2. (ME/gm3)3 1.76

(ME/gm3)2 1.63

sr % 1.88

% 0.22

0.29

CTaHAapTHOe OTK/IOHEeHWe pe3y/ibTaToB M3MepPeHUid, MOMyYeHHbIX A5 Pa3/IMyHbIX 3K3eMMNAISPoB, paccynTaHo Mo
copmyne

sk 176 6 L83 0217, (8.6)

Ha ocHoBaHUM NOsTy4eHHOro pe3ysibTara 6bI/10 YCTaHOB/IEHO, YTO paBHo 0,147 ME/am3. MNockosbKy ABe rpynnbi
nposoAW/IN MO TPU U3MEPEHUS KaxkAas, cnefoBaTesibHO /1 = N0 = 6. 3HayeHne s, MOXeT ObITb paccumMTaHo u3 MSWikh

s, = = AT63 = 1.28 ME/am3. (B.7)

Mpu “cnonb3oBaHWM BbipaxkeHusi (6) U3 7.9 MOXeET 6bITb MoslyyeHa OLEeHKa CTaHAapTHOU HeonpeAesieHHOCTH,
XapakTepusyloLeil HEOA4HOPOAHOCTb MEXAy IK3emrisipamu

“» = fcfj*svw -OBMEAB &8

B.5 NccnepgoBaHne cTabubHOCTU Y CPOK FOAHOCTHU
MpoBeaeHo uccnegoBaHne cTabusibHOocTM CO MaccOBOW [0MM XpoMa B NMoyBe. SKCNeprMeHTaslbHble AaHHble
npeactaBneHbl B Tabnvue B.5.

Tabnwuuya B.5— Pe3synbrarbl UccnegoBaHns CTabunbHOCTU

Bpemsi, bec MaccoBas [0ns Xpoma, MH'’
0 97.76
12 101.23
24 102.14
36 97,72

B cBA3K C Tem. 4TO He cyLlecTBYeT (OU3NYECKO N XUMNYECKOI Moaeneld, OnNMCbiBalOLLMX MeXaHN3M HecTabubHo-
CTW UCXOAHOTo MaTepuana (No4Bbl) CTaHAAPTHOrO o6pasua, B KayecTBe IMMUPUYECKOlr MOAENN UCMOMb3YOT NPsiMOn-
HelHyl0 3aBMCUMMOCTb. 3HaueHVe MaccoBOl A0/IM Xpoma onpegesneHo rpacmyecku (Npu nepeceveHny NPSMO C OCbio
KOOpAMHAT) N COOTBETCTBYET (B Nnpenesiax HeoNpeaesleHHOCTN) 3HAYEHUIO aTTeCcTyeMol xapaktepucTukn CO, koaddu-
LUMeHT by ypaBHeHUs1 NpAMO 6M30K K HyHo.
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KoathhuLMEHT b, ypaBHEHVsI MPSIMOI PaCcCUMTLIBAIOT, UCMOMb3Ys Criefylollee ypaBHeHue

474
b= a 9 =75 =0-006583- B-9)

roe
V =99.7125n X = 18. (B.10)

OTpe30K, OTCEKaeMblii HA OCK KOOPAMHAT, PacCUMTLIBAOT Mo dropMy e
B =Y - [, X =99.7125 - (0.006583 - 18) = 99.594. (B.11)

CTaHZapTHOE OTK/IOHEHWE TOYEK OT MPSIMOJIMHEVHON 3aBUCMMOCTM PacCyMTbIBalOT Mo hopMye

Eft-«b - b,x,)2
15,947

- (B-12)
0o 5 7.973.

Ha ocHOBaHMM MOMyYeHHbIX Pe3y/bTaToB 3HayeHne s = 2.8237 mMAH~\ HeonpepgesieHHOCTb KoaddmumeHTa s(6,)
paccUMTbIBatOT, UCMOMb3Ysi BbIPaXeHNe

8<b> = 28237 _ 105233 (B.13)

J720

KoadhdpmumeHT CTblogeHTa Ans n - 2 creneHeli ceo6oapl n P = 0.95 (95%-Has goBepuTesibHas BEPOATHOCTb)
paseH 4,30.
Mockonbky

|b,|<'0.95n-2@(6]>. (B.14)

K03(hOULMEHT b, NPYHUMAIOT HE3HAYMMbIM, YTO CBUAETENIBLCTBYET O CTaGW/ILHOCTM MaTepuasia B TeUeHne nccnegyemo-
ro nepvioga BpPeMEHU.
MapamMeTpbl AUCNEPCUOHHOTO aHanm3a A5t IMHeNHOW perpeccun npuBefeHbl B Tabnvue B.6.

Ta6nwnua B.6 — Tabnuua AMCNEPCMOHHOTO aHann3a Ans NNHERHON perpeccumn

Bug CTeneHb sSs MS F p
perpeccuu cso6opabl
Perpeccus 1 0.031205 0.031205 0.003914 0.956
OcTaTouHas 2 15.947 7,9733
MonHan 3 15.978

3HaueHne P nokasblBaeT, YTO perpeccusi HesHaunma.
B cOOTBETCTBUM C 8.5 HeonpeaesieHHOCTb, 0GYCOB/EHHYIO [A0TOBPEMEHHOV HECTAGUIBEHOCTLIO, PACCUMTHLIBAOT
no doopmyse

Ifta = st>,/ = 0.105233 «36 = 3.78 mMAH-’ (B.15)

ANs cpoka rogHocTu t = 36 mec. OrpaHuuMBatoLWwmWi hakTop B 3TOM NprMepe CBsi3aH C OTHOCUTE/IbHO CKYAHBbIMU JaHHbIMU
no cTabusibHOCTU. OXMAAKT, UYTO AeNCTBUTE/NbHbIM 3PIEKT OT HECTAbUIBHOCTU XpoMa B noyse OyAeT 3HAUMTeNlbHO
MeHbLLE.
B.6 OnpepgeneHne 3HavyeHUss aTTecTyeMoli xapakTepucTUKN C UCNOJIb30BaHNEM AMCNEPCUOHHOIO aHanm3a
Cnegyowmii npymep onNucbIBaeT onpeeneHre MeTPOsIorMyeckux xapakrepuctnk CO ¢ ncnonb3oBaHNEM CTaH-
[apTU30BaHHOM MeTOAMKN N3MEPEHNsI KOHLIeHTpauun y-raorammntpaHcdepassl (ITT) npyu TemnepaType 37 “C. Onpe-
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[eneHve aTTeCTOBaHHOIO 3Ha4YeHUs MPOBOAMT C YHETOM OLEHKN COr/TaCOBaHHOCTU MeXay pesynbTaTaMy U3MepeHuid,
NoslyYeHHbIMM B pasHbIX NlaGopaTtopusiX, NMPUMEHSIIOWMX CTaHAAPTU30BaHHYI0 MeTOAUKY U3MEPEHUIA KaTasIMTUYECKOM
KOHLIEHTpaumn nokasartensi npu temnepatype 37 "C. Kaxpaas na6opatopusi nonyynna cemMb amnysn nMocuivmposaH-
Horo matepuana MT. Npobbl ANnA BHYTPEHHEro KOHTPO/IS KayecTBa, CTaHAAPTU30BaHHY0 MeTOAMKY U3MepeHuid, cBede-
HVA O dhopMe npeacTaBfieHUst pPe3ynbTaToB U3MepeHuin 1 apyroii nHopmMauun. Kaxapli feHb B TedeHWe AByx AHel
NPOBOAWNM BOCCTaHOB/IEHVE COAEPXKMMOro TPeX amnys, U3Mepssin KaTaIMTUYECKYHo KOHLUeHTpauuo T B mMaTepuane
KaXXaoi aMnysnbl. 11 KOHTPO/ISi TOYHOCTU Pes3y/bTaToB M3MEPEHUI NapasifieslsHO C M3MepeHnemM KoHueHTpauun T B
MaTepuasie CO NpoBOAUIN U3MEPEHME KOHLEHTpaumn T B KOHTPO/IbHOM MaTepuasie.

MpocnexrBaemMocTb rpaBUMETPUM, BOSIIOMOMETPUM U TEPMOMETPUM Gblnia NMPOAEMOHCTPUPOBaHA W 3a0KyMeH-
TupoBaHa. MpocnexmBaeMocTb CnekTpooTOMETPUYECKOro MeToAa 6Gbina NoATBepXAeHa NocpeAcTBOM MCMO/b30Ba-
Hust CO cocTasa pacTBopa GuxpomMara Kaiusi.

BbI710 3apaHee OroOBOPEHO, YTO OTHOCUTE/IbHOE CTaHAapTHOE OTK/IOHEHVE Pe3y/IbTaToB U3MEePEHWIA, MosyYeHHble
npy Mexn1abopaTopHOM 3KCMEPVMEHTE, NPEBbILAIOLLEE 2.5 %, He MOXET ObITb MPUHATO MPU OLEHKE aTTECTOBAHHOIO
3HaueHusi CO. B cBA3N C TeM. YTO pe3y/ibTaTbl M3MepeHuii oaHoi naéopaTopun Gbin CMeLLeHbI OTHOCUTE/TBHO OMOPHO-
ro 3HayeHusi NpPoGbl A1 BHYTPEHHEro KOHTPO/IA KayecTBa, ObIIO pelleHo He MCMosb30oBaTb pesyfbTaTbl M3MepeHui
3Toli nabopatopun. B Tabnuue B.7 npuBeaeHbl pe3ynbTaTbl U3MEPEHUIA, NOMyYeHHbIE B laGopaTopusix, cpefHee 3Haue-
HVe pe3y/ibTaToB M3MepeHuld, CTaH4apTHOe OTK/IOHEHWE M OTHOCWUTENIbHOE CTaHAAapPTHOE OTK/IOHEeHWe Pe3y/bTaToB U3-
MepEeHUIA.

Ta6nuuya B.7 — Pe3ynbTaTbl U3MEPEHUS 3HAYEHWSI aTTECTYEMOI XapaKTepPUCTUKY, MOJyYeHHbIe Mpy Mexia6opaTop-
HOM 3KCreprMeHTe

Homep PesynbTaTh SKCnepUMEHTA, Cpegnee CTaHpapTHoe  OTHocuTenbHoe
na6cpa ME/ab13 3HayeHue, OTK/IOHeHue, cTaHgapTHoe
Topun ME/gm* Mbabi3 oTkNoHeHne %

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 12

5 1119 113,7 110,3 112.4 113,0 110,9 112.0 1.3 11

7 1111 111.,4 115,1 109,3 111.0 109.7 111,3 2,1 1.8

8 113.0 115,0 112.6 112.6 113,7 113,1 113.3 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

13 112.6 113.0 113,7 111,7 113.6 111,0 112.6 1.1 1.0

14 114.9 115.5 1145 115.7 115.5 115,4 115.3 0,5 0.4

15 117.1 118,6 117,9 116.4 117.7 118,4 117.7 0.8 0.7

16 113.9 112,5 111.0 1111 110.8 112,4 112.0 1.2 1.1

Pe3yﬂbTaTbI, npmeeaeHHbIe B Taﬁl'II/ILle B.8. nony4eHbl npn ncnosb3oBaHUn O,EI.HOCbaKTODHOFO AncnepcuoHHOro
aHanunsa.

Tab6bnuya B.8— Pesynbrarbl 04HOAKTOPHOrO ANCNEPCUOHHONO aHa/In3a, pacCYUTaHHble Mo pesynbraram, npvBee-
[eHHbIM B Tabnuue B.7

CreneHb
NCTOYHUK pacxoxpeHuit SS MS
cBo6opabl
Mexay rpynnamm 388.64 11 35,33
BHyTpu rpynn 76.45 60 1.27
Bcero 465.09 71
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CpefHee cpefHUX 3HaYeHUii pe3ysibTaToB M3MEPEHWI PaccuUUTLIBAIOT MO hopmy e
P 8216.9
X=—%*1 Xxy=TJLe 82,69= 72" = 114.12 MEYam3. (B.16)

In® -1~

MockonbKy HaGop AaHHbIX MOMHbIA (KaX4as W3 rpynn COAEPXUT N = 6 pe3y/nbTaToB U3MEPEHUI), cpedHee Mo
COBOKYMHOCTN MOXeT BbITb TaKKe PaccuMTaHO Kak cpefHee cpefHux

X=-jylx,= /1.1369.5 = 114.2 MEYM3. (B.17)
r4

HeonpefeneHHOCTb CPeAHEro CpefHVX 3HaudeHuii pesy/bTaToB M3MepeHuii paBHa

M=% *E . ~0.70 MBgm3 (B.18)
npu ycnoesuu, 4To
sE=MSw<H, = 127. (B.19)
2= - 127 =51
s _3533- 1, 5 (8.20)

B.7 OnpegeneHue 3HaueHUs aTTecTyemMoii xapakrepucTmku matepuana CO ¢ MCNob30BaHNeM B3BeLeHHOro
cpeAHero

NaGopaTopusiM, yyacTByloLWMM B Mexn1abopaTopHOM uccnefoBaHum matepuana CO. 6bi10 faHo 3ajaHuve oue-
HUTb 3HAYEHVE PE3Y/IbTATOB U3MEPEHWIA U NX HEOMPEeAesIeHHOCTb. POCNeXNBAEMOCTb Pe3y/ibTaToB U3MepeHuli bbina
NoATBEPXAEHA C MOMOLLLI0: 1) pacTBOpa C M3BECTHO MacCOBOW foneli Xpoma: 2) KOHTPO/SIbHOro o6pasua, 40CTaTouHo
MOJSIHO MCC/eOBAHHOIO AJ1si MPOBEAEHUs MPOBEPKU, HanpuMep MpaBuIbHOCTY MPeABapuTesIbHON MPO60MoAroTOBKY
o6pasua. Mpy UCNoNb30BaHUM 3TUX CPEACTB Ha MEepBOM 3Tane Heo6XOAMMO OnpefenuTb, NPOAEMOHCTPUPOBAIN N
y4acTByloLME 1a60PATOPUN [OCTATOUHBIV KOHTPO/Ib TOUHOCTY PE3Y/ILTATOB M3MepeHuWid. PesynbTatbl onpeaenieHnst ar-
TECTYEMOI XapakTepuUCTUKN B UcCnefsyeMom matepuane CO npuBefeHbl B Tabnuue B.9. Bo BTOpoit KOMOHKe Tabnuubl
B.9 npvBeseHbl pe3y/ibTaTbl U3MEPEHWUN 3HAYEHWII aTTECTYeMOI XapakTePUCTUKUN X,, B TPETbEW KOJIOHKE — 3HauYeHust
CTaHAAPTHOW HeonpeaeneHHOCTV pe3ynbTaToB U3mepeHuii 1,. Mo AaHHbIM OLEHKU pesy/ibTaToB M3MepeHuii 3HaueHui
aTTecTyeMoli XapakTepUCTUKN B KOHTPOSIbHLIX 06pasuax 6bi10 MOATBEPXKAEHO AOMYLEHMe O AOCTOBEPHOCTU yKasaHui
HeonpeaeneHHoCcTU1>

Tab6nuya B.9— Ob6paboTka pe3ynbTatoB M3MEPEHMS MacCOBOW A0/M XpoMa B rnoyse (MUH- )

JNa6oparopusi " "7 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

">B cnyyae HeAOCTOBEPHbIX YKazaHuii HeONpPeAesieHHOCTU 3aaHne BECY [aHHbIM Ha OCHOBE OMMCAHHOTO 3[eCb
noaxopa, Kak npaBw/o, He NPOBOASAT.
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OkOoH4YaHne Tabnmupl B.9

Na6opaTtopus o wr < 4
11 124 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

3HaueHust W' MosyyeHbl Nno hopmysie

(B-21)

B LensiX Y40BNETBOPEHYsI YC/IOBUIO O TOM. YTO BECOBblE KOA((ULMEHTbI JA0T B CyMMe efyHULY, A1 NosyHeHus
OKOHYaTe IbHbIX 3HAYEHWIT BECOB MPOBeAEH pacyeT no diopmyre

£Ew; (B.22)

f-i

3HaYeHNA 3TUX BECOBbIX KOI(P(ULMEHTOB NPUBEAEHbI B NOCMEAHEN KOMOHKe Tabnmubl B.9. CpeaHee 3HaueHue
pesynbTaToB M3MEPEeHWUii paccuntaHo no copmyne

X =5>, ox, =111.9MnH'L (B.23)

COOTBETCTBYHOLAs CTaHAAPTHAs HEOMPEAENIEHHOCTb paccumTaHa no oopmysie

1/<x) = «W = n2(x,) =2.3MnHL (B-24)
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Mpunoxexne A
(cnpaBoy4HOE)

CBefleHVS O COOTBETCTBUM CChINIOYHbIX HaLMOHaNbHbIX CTaH4APTOB
MeXAYyHapoAHbIM cTaHAapTaM U AOKYMEHTAM, UCMONb30BaHHbIM B KA4YeCTBE CCbINTOYHbIX
B NMPUMEHEHHOM MeXAyHapogHOM cTaHgapTe

Ta6bnuuya JA 1

CreneHb
HaLUMOHa/TbHOKO CTaHaapTa COOTBETCTBUSA
FOCT P 8.691 — 2010 MOD
FOCT P 50779.10 — 2000 oT
FOCT P NCO 5725-1 — 2002 oT
FOCT P NCO 5725-2 — 2002 HoT
FOCT P NCO 5725-3 — 2002 oT
FOCT P NCO 5725-4 — 2002 HoT
FOCT P NCO 5725-5 — 2002 oT

O6G03HaYeHre 1 HaMMeHOBaHVe COOTBETCTBYHOLLEHD
MeX/yHapOAHO CTaHZapTa Wi AOKYMeHTa

PykoBogctBo MICO 31:2000 «CTaHgapTHble obpasubl matepua-
nos (Belects). CoaepxaHne NacrnopToB N 3TUKETOK»

MCO 3534.1:1993 «CTarmucTuyeckue MeTofpl. BeposTHOCTb 1 oc-
HOBbI CTAaTUCTUKU. TEPMUHbI 1 OMpeaesieHus»

NCO 5725-1:1994 «TOYHOCTb (NPaBW/ILHOCTb 1 MPELM3NOHHOCTD)
MeTO/0B N pe3ynbTaToB M3mepeHuidi. YacTb 1. OCHOBHble Noso-
XEHUsI 1 onpeaeneHns»

NCO 5725-2:1994 «TOYHOCTb (NPaBW/ILHOCTb N MPELM3NOHHOCTD)
MeTO[0B N pe3ynbTaToB U3mepeHuin. YacTb 2. OCHOBHON MeTop,
onpejesieHNst NOBTOPAEMOCTU U BOCTNPOU3BOANMOCTU CTaH4apT-
HOro MeToja M3MepeHuii»

MNCO 5725-3:1994 «ToOYHOCTb (NPaBU/IbHOCTb 1 NPELIM3NOHHOCTb)
METOA0B U pe3y/ibTaToB M3MepeHuii. YacTb 3. MNpomMexyToyHble
nokasartesnin NPeLY3NOHHOCTM CTaHAApPTHOro MeToAa U3MepPeHUn»

NCO 5725-4:1994 «TOYHOCTb (NPaBU/IbHOCTb U MPELIM3NOHHOCTb)
METOA0B 1 pe3yNbTaToB n3MepeHuit. YacTb 4. OCHOBHblE MeTO-
Abl onpeaeneHns NpaBU/IbHOCTN CTaHAAPTHOro MeToAa n3smepe-
HUA»

NCO 5725-5:1998 «TOYHOCTb (NPaBW/ILHOCTb U MPELM3NOHHOCTD)
METOA0B N pe3yNnbTaToB M3MepeHuid. YacTb 5. AnbTepHaTuBHble
MeTOApb!l ONpeAesieHns NPeLUM3NoHHOCTN CTaHAapTHOro MeToga
M3MepEeHUn»

B HacTosiLel Tabsimue UCMo/b30BaHbl CEAYHOLLME YCOBHbIE 0603HAYEHMST CTEMEHN COOTBETCTBUSI CTaHAap-

TOB:
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Mpunoxexne b
(cnpaBoy4HoOE)

ConocTaB/ieHNe CTPYKTYpPbl HacTosALWero ctaHgapTa co CTPYKTypoOli MPpUMEHEHHOro
MeXAYHapoAHOro AOKYMEHTA

Ta6bnwuya OB.1

CTpyKTypa HacToslero craHjapra

1 O6nacTb MprYMeHeHus

2 HopMaTuBHbIE CCbIIKU

3 TepMuHbI 1 onpegeneHus

4 O603HAYEHVs] 1 COKpALLEHWs!

5 MnaHvpoBaHWe onpegefieHnsl MeTPOSIOTMHECKUX Xapak-

TEPUCTUK CTaH4apTHOro o6pasua

5.1 O6wme NonoxeHuns

5.2 MNogroToBka nporpamm

5.3 Bonpockl TpaHCcnopTupoBaHuA

5.4 OT60op MCxXoQHOro mMartepuana

5.5 NccnepoBaHne BO3MOXHOCTU BbIMOJIHEHUSA NporpamMm
5.6 MNpepgnonaraemblii CPOK CNYXGbl U CPOK FOAHOCTU

5.7 MpurotosrieHne marepuasios

5.7.1 BBogHas yacTb

5.7.2 CuHTeTN4YecKne matepuasbl

5.7.3 CmewmnBaHne marepuasios

5.7.4 [lob6aBku

5.7.5 'omoreHusauns n genexHve

5.8 OnpegeneHve ogHOPOAHOCTU

5.9 OnpepgeneHne ctabuibHOCTU

5.10 Bbl6op MeToAWK M3MepeHui

5.11 AtTtectauus

5.12 KpaTtkoe un3noxeHue pabot

6 OueHMBaHVe HeonpeAesIeHHOCTY pe3y/ibTaToB U3MepeHWii

6.1 OcHoBa Ana onpenesieHns HeornpeaesieHHOCTU aTTec-

TOBaHHOIO 3HaueHUs1 (aTTeCTOBAHHOr0) CTaHAAapTHOro o6pasua

CTpyKTypa MexXAyHapoAHOro JOKyMeHTa
Pykosoactso MCO 35:2006

1 O6nacTb NpUMeHeHus

2 HopmaTuBHble UCTOYHMKMN

3 TepMuHbI, onpeaeneHns 1 06o3HaYeHns
4 CumBO/bl (M abbpeBraTypbl TEPMUHOB)

5 MnaHvpoBaHWe MNpoekTa no aTTecTauum

5.1 O6wme nonoxeHns

5.2 MogroToBka npoekra

5.3 Bonpocbkl TpaHCNopTMpoBaHNA
5.4 C60p ncxogHoro marepuana

5.5 AHa/I3 pa3pelnmMocTi npoekTa

5.6 TpebyeMblii CPOK CyX6bl 1 CPOK FOAHOCTN

5.7 lMpurotoBneHne martepuasios
5.7.1 BBogHas 4acTb

5.7.2 CuHTeTUYeckne martepuasibl
5.7.3 CmelwmnBaHne martepnasios
5.7.4 [lo6aBkn

5.7.5 FomoreHusauua v geneHve
5.8 WccnepoBaHne ogHOPOAHOCTU
5.9 VMccnepgoBaHue cTabusibHOCTU
5.10 BbIGOp METOAOB M3MepPeHWiA
5.11 Attectaumsa

5.12 Ntor npoekTa

6 OueHKa HeonpegesieHHOCTU U3MepPeHus

6.1 OcHOBa A9 OLEHKN HeonpeaeneHHoOCTH Be-

NnunHbI ceoiicTBa (A)CO
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MpogonxexHne Taémmubl A6. 1

CTpYKTypa HacCTOALLEro ctaHgapTa

6.2 Mogenb n3mepeHwit

6.3 VICTOUHVKM HeonpeneneHHOCTU
6.4 ®yHKUMM pacnpegeneHns

6.5 Vicnonb3oBaHWe OTHOLLEHWi
6.6 BbJ/lop koadpmumeHTa oxBata
6.7 MoBTOpHasA atTectauus

7 OnpegfeneHvie ofHOPOAHOCTU
7.1 BBOAHasA 4acTb

7.2 Matepuansl

7.3 MNoOHSATNE OAHOPOAHOCTU

7.4 VHpUKaTOpPbl OAHOPOLHOCTU
7.5 Vi3amepeHus

7.6 CTaTUCTUYeCKN 060CHOBAHHbIE CXeMbl OTGOpa Npo6 1

aHanM3 TpeHga

62

7.7 OnpepgeneHve ogHOPOAHOCTU

7.8 OnpepeneHe OAHOPOAHOCTU MEXAY 3K3emnispammn

7.9 HepocTaTouHasi MOBTOPSIEMOCTb METOAMK U3MepeHuii

7.10 BHyTpu3K3emMmnaspHas Heo4HOPOAHOCTb
8 liccnepoBaHne cTabunbHOCTU

8.1 Tunbl cTabuILHOCTN

8.2 MnaHMpoBaHWe 3KCNepuMeHTa

8.3 OueHKa pe3ysibTaToB M3MepeHuii

8.3.1 AHanm3 TpeHaa

8.3.2 OugeHKa HeonpeaesieHHOCTU B OTCYTCTBUE TpeHaa

8.4 MOHUTOPVHI CTabUIbHOCTU
8.4.1 3kcnepuMmeHT

8.4.2 OueHKa HeoripefesieHHOCTU

CTpyKTypa MeX[yHapoAHOro A0KyMeHTa
PykosoactBo NCO 35:2006

6.2 OCHOBHas Mofesib Xapakrepusaumm
6.3 VICTOYHUKM HeonpeaesieHHOCTU
6.4 Bonpocbl C (hyHKUMAMN pacnpegeneHns
6.5 Vcnonb3oBaHWe OTHOLLEHWIA

6.6 BbIbop KoadhprLmeHTa oxBaTa

6.7 MoBTOpHasi aTtTecTauus

7 WccnepoBaHne ofHOPOAHOCTU

7.1 BBogHas YacTb

7.2 Marepuansl

7.3 MOHATME OAHOPOAHOCTU

7.4 TMpakTnka

7.5 N3mepeHus

7.6 CTatucTmyeckn 060CHOBaHHbIV ANCKPETHbIN

aHa/in3 CxXxemM 1 Hanpas/eHuna

7.7 OueHkKa vccnefoBaHNa OLHOPOAHOCTU

7.8 WNccnepoBaHne oAHOPOAHOCTU MeXAy 3K-

lemMnadapamun

7.9 HepocTatouHas NOBTOPSiEMOCTb MeToAa

n3mepeHunsa

7.10 BHYTpu3K3eMnasspHasd HeOAHOPOAHOCTb
8 lccnepoBaHne CcTabunbHOCTU

8.1 Tunbl (HeCTabunbHOCTN

8.2 TpoeKTbl 3KCNEPUMEHTOB

8.3 OueHka pesynbtatoB

8.3.1 AHanun3 TpeHaa

8.3.2 OueHka HeonpeaeneHHoCT! B OTCYTCTBME

TpeHaa

8.4 MOHUTOPVHI CTabUILHOCTU
8.4.1 SKcnepuMeHT

8.4.2 OueHka HeorpeaesieHHOCTH



MpogomkeHve Taénuupbl AB6. 1

CTpyKTypa HacTOSILLEro crtaHgapra

8.5 OnpepenieHne cpoka rofHOCTV CTaHAapTHOro o6pasua

9 OnpepeneHve 3HaveHWli CBOCTB

9.1 BBogHasa 4yacTb

9.2 YcTaHOBNEHWE N AeMOHCTpaunsa NpocnexnsaemMocTu

9.3 Cnoco6bl onpefeneHns 3HaveHUli aTTecTyeMoi xapak-
TEPUCTUKN

9.4 BbINOSIHEHWE n3MepeHui

9.4.1 N3mepeHnsa OAHUM WU HECKO/IbKMMU MeTohamMu B
ofHOW nabopaTopun

9.4.2 N3MepeHWsi B HECKOJIbKUX 1a6opaTopusix

9.4.2.1 KoHuenuusa

9.4.2.2 PykoBOACTBO 1 rpatvk BbINOSIHEHNS paboT

9.4.2.3 Tpebyemoe 4ncio pe3ysibTatoB namepeHuii {9.4.2.3.1)

9.4.2.4 Yncno egmHunL, (3K3eMMISAPOB) U MOBTOPHbIX M3Me-
peHnid (9.4.2.3.2)

3.4.2.5 MeToabl n3mepeHuii (9.4.2.3.3)
9.4.2.6 MNpeacTaBneHne pe3ynbTaToB n3MepeHnii (9.4.2.3.4)

9.5 OCOGeHHOCTV OnpefeneHns 3HaueHii aTTecTyemoli Xa-
paKTepuCTMKM

9.5.1 CraHgapTHble o6pasLpl U3NYECKNX CBOICTB
9.5.2 CraHAapTHble 06pasLibl XMMUYECKOro cocTaBa
9.5.2.1 CraHgapTHble 06pasLpbl YNCTbIX BELLECTB

3.5.2.2 ['a30Bble CMeCU U CUHTETUYECKME CTaHAapTHble 06-
pasubl

9.5.2.3 Xonoctble Npobbl-f06aBKN N MaTpuLbl XONOCTbIX
npo6

9.5.3 OnpepgeneHve 3Ha4YeHWi BEIMUMH YC/IOBHbIX LUKaT U
WKa nopsaaka

10 OueHKa pe3ynbTaToB M3MepeHUii 1 HeonpeaeneHHoCTU

10.1 Mogenun

FOCT P 8.694— 2010

CTpyKTypa MexayHapoaHOro [OKyMeHTa
PykoBogcTteo MCO 35:2006

8.5 OnpepeneHne cpoka rogHoOCTU Mo AONTo-
CPOYHOI yCTOlUMBOCTU

9 OnpejgeneHne 3HAYEHWI CBOICTB
9.1 BBegeHue

92 YcTaHOB/EHVE N AEMOHCTPaUUA NPOC/IEXU-
BaemMocTu

9.3 lMpakKTnyeckne MeToAbl

9.4 TIPOEKT n3mepeHus

9.4.1 N3mepeHne ogHUM unn 6onee mMeToaa-
MU B OfHOI nabopatopun

9.4.2 Ctpareruu, BKIOYaKOWMe MHOrOYUCIIEH-
Hble flabopaTopuun

9.4.2.1 KoHuenumsa

3.4.2.2 YnpaBneHve n crneundmkaums
9.4.2.3 TexHu4yeckne TpeboBaHUSA
9.4.2.3.1 Tpebyemoe 4ncno pesysbTatoB

9.4.2.3.2 Yucno eanHAUL, 1 NOBTOPHBLIX M3Mepe-
HWA

9.4.2.3.3 MeToabl M3MepeHunit
9.4.2.3.4 MpepactaBneHvie pesynbTaToB

9.5 PaccMOTpeHne 0COGeHHOCTe, CBsi3aHHbIX
CO cBoiicTBaMun

9.5.1 CO p13mnyecknx cCBOICTB
9.5.2 CO xumunyeckoro cocrasa
9.5.2.1 CCO uunCTbIX BellecTB

3.5.2.2 CuHTeTnyeckme CO 1 ra3oBble CMecu

9.5.2.3 XonocTble Npobbl 1 YACTble MaTpULLbI

9.5.3 XapakTepusauus cTaHAapTHbIX CBOWCTB

10 [aHHble 1 OLUEHVBaHWE HeomnpeaesieHHOCTH

10.1 Mogenwu
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MNpogomkeHne Taémmubl 46. 1

CTpykTypa HacTosiujero craHgapra

10.3 PacnpepeneHus
10.4 OT6pakoBKa pe3y/bTaToB M3MepeHul
10.5 OueHvBaHVe pe3ynbTaTtoB U3MepeHuit

10.5.1 OgnH meTopg, B ogHOl nabopatopumn

10.5.2 'pynna metoAoB wunu naéopatopwuii

10.5.3 Pa3Hble MeToAbl B OAHOI Nnaéopatopum

10.5.4 Pe3ynbTaT U3MepeHUli Be/IMUYUHBI, onpeaesnisieMoi

MeTo40M

10.5.5 AHann3 pesy/nibTaToB M3MepPeHUit Ha COBMECTUMOCTb
1 Hanumne BbIGPOCOB

10.6 OueHMBaHMe HeornpeaesieHHOCTU, 06YC/I0B/IEHHOM
crnocobom onpefesieHns aTTeCTOBaHHOrO 3HayYeHus

10.6.1 OgvH meTopg, B OAHOW nabopatopumn

10.6.2 I'pynna meTogoB wu/mnu naéopatopwuii

10.6.3 Pa3Hble MeToAbl B O4HOW nabopatopumn

10.6.4 Pe3ynbTaTbl U3MEPEHUIA BESIMUMH, ONPenensieMbIX
MeToA0M

10.7 OueHnBaHVe CymMMapHOW cTaHAapTHOM Heonpege-
JIEHHOCTWU. OGYC/OBJ/IEHHOI CNOCOGOM onpeaesieHus aTTec-
TOBaHHOIO 3HayeHust

10.7.1 BBogHas 4yactb

10.7.2 Annpokcumaums '/}

10.8 CneuyasnibHble BOMPOCHI

10.8.1 OueHuBaHWe pe3y/IbTaTOB M3MEPEHUI C UCMOJIb-
30BaHWEM [MCMNEPCUOHHOIO aHanmsa

10.8.2 MNoaTtBepxaeHne OLHOPOAHOCTM B pamMKax Mexna-
60paTopHOro nccregoBaHus

10.8.3 CymmapHas cTtaHAapTHas HeonpefesieHHOCTb aT-
TEeCTOBAHHOro 3HauveHus

11 CnuyeHne cTaHOapTHbIX 06pa3LoB™
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CTpyKTypa MeXAYyHapoAHOTo JOKyMeHTa
PykoBoacTBo MCO 35:2006

10.3 PacnpegeneHuns
10.4 OT6pakoBKa AaHHbIX
10.5 OueHka AaHHbIX

10.5.1 MeTog, a): eAVHCTBEHHbI MeTof B eAuH-
CTBeHHoli nabopatopuun

10.5.2 MeTogp, c): ceTb MeTOoAOB W/Wn nadopa-
TOopWUiA

10.5.3 MeTop, b): MHOrouncneHHble MeToabl B
e[MHCTBEHHOI nabopatopun

10.5.4 MeTop, d): meToga, onpeaensitownii napa-
MeTp

10.5.5 O6paboTKa KpaiHUX BEeSIMYUH
10.6 OueHka HeornpeaesieHHOCTN
10.6.1 MeTop, a): eAUHCTBEHHbI METOZ, B €AVH-

CTBeHHoli nabopatopuun

10.6.2 MeTogp, c): ceTb MeTOoAOB W/Wn nadopa-
TOpWUIA

10.6.3 MeTop, b): MHOrouncneHHble meToabl B
e[VHCTBEHHOI nabopaTopun

10.6.4 MeTop, d): meToga, onpeaensitownii napa-
MeTp

10.7 CocTtaBnstowme HeonpeneneHHOCTH

10.7.1 OcHoBbl
10.7.2 Annpokcumaumsa x2
10.8 Cneuudmyeckne BONPOCHI

10.8.1 OugeHKa AaHHbIX C UCNOb30BaHNeM ANC-
NEepCUOHHOIO aHanmsa

10.8.2 MoaTBepXAEeHUE OAHOPOAHOCTU Kak
YacTb 06LLero aHanunsa

10.8.3 KomM6MHMpOBaHHasA cTaHAapTHas He-
onpeAeneHHOCTb Be/IMYMHBI CBOICTBA
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OkoHuaHve Tabnmubl 4B6. 1

CTpYKTypa MexzAyHapofHOro AOKyMeHTa

CTpyKTypa HacToslLLero ctaHgapta
Pykosogctso NCO 35:2006

12 ATTecTauus 11 AtTecTaumsi

MpunoxeHrne A (cnpaBoyHoe) CTaTucTuyeckue nogxodbl MpunoxeHne A (MHpopmaunoHHoe) CTtaTtuc-
TUYECKNE METOAbI

MpunoxeHve B (cnpaBouHoe) lMpumepbl MpunoxeHne A (MHdOpMaunoHHoe) Mprmepsbl

MpunoxeHne OA (cnpaBoyHoe) CBeileHUs O COOTBETCTBUMU
CCbI/TOYHbIX HaUMOHa/IbHbIX N MeXAyHapoaHbIX CTaH4apToB
MexAyHapoAHbIM CTaHgapTaM W AOKYMeHTaMm, UCMOSb30BaH-
HbIM B KauyeCTBe CCbIIOYHbIX B MPUMEHEHHOM MexAyHapona-
HOM cTaHgapTe

MpunoxeHue OB (cnpaBo4yHoe) ConocTaBneHne CTPYKTYy- —
pbl HACTOSALLEro cTaHAapTa Co CTPYKTYPO MPUMEHEHHOTO MeX-
[yHapOAHOro AOKYMeHTa

Bubnuorpadms Bubnuorpadms

* [laHHbI pasfen WCKIIOYeH, ero nogpasfenbl NpeAcTaBfieHbl B BuAe pas3fefnioB C Hymepauuven u3
yeTbipex uidp. Hymepauusa nogpasaenos, npeAcTaBieHHas NATbIO LudpamMu, UCKIIoYeHa BCieACTBUE TpeboBaHWin
FOCT P 1.5 — 2004.

“ [aHHbI pa3gen BBeAeH C YY4ETOM MOJIOXEHUA pekoMeHAauui, aeicTByowmx B Poccuiickoii ®egepaumm,
BC/leCTBME HEOBXOANMOCTN BK/IIOYEHNA CBeAEeHWI O paboTax Mo CAMYeHUIO CTaH4apTHbLIX 06PasLoB, KOTOpble MOryT
6bITb MpPoBefeHbl B paMkax aTTecTaumn cTaHAapTHbIX 06pa3LoB.

MpumeuyaHune — ocne 3aro/IOBKOB Pa3fenos (MoApa3fesioB) HACTOSILEro CTaHAapTa MpuBeseHbl B
CKOGKax HOMepa aHa/IorMuHbIX UM pasfenos (MoApa3fenos) MeXAyHapoAHOro cTaHaapTa.
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Cuide JCGM 200:2008
(ISG/IEC Guide 99:2007)
ISO Guide 34

PekomeHpaLmn no mMeTposiornn
P 50.2.061 — 2008

PekoMeHZaLMN MO MeXrocyapcTBeHHO
cTaHgapTuaymm

PMI™ 93 — 2009

PekoMeHZauuMmu Mo MeTposiorum

MW 2838 — 2003

PekomeHpaLmm no meTposiornn
P 50.2.031 — 2003

PekoMeHZaLMN MO MEXrocyAapCTBEHHOM
cTaHgapTu3auum
PMI" 55 — 2002

Bubnuorpadgus

International Vocabulary of Metrology — VIM

MexayHapoaHblii crioBapb N0 MeTPOIorMm

General requirements for the competence of reference material
producers

FocypapcTBeHHas cuctema obecrneyeHnss efuHCTBa M3Mepe-
HWiA. O6LMe KpUTepUn KOMMNETEHTHOCTM NpomnsBoanTeneii cTaH-
OapTHbIX 06pasLoB

FocypapcTBeHHasi cuctemMa o6ecrneyeHuss eguHCTBa nU3mepe-
HWiA. OUEeHMBaHNE METPOJIOTMYECKMX XapakKTepuCcTUK cTaHAap-
THbIX 06pa3LoB

FocypapcTBeHHas cuctema obecrneyeHnss efuHCTBa M3Mepe-
Huii. CTaHAapTHble 06pasLibl cocTaBa U CBOWCTB BeLecTB U
MatepuanoB. O6lwune TpeboBaHUsA K NMporpammamM U MeToau-
Kam aTTecTauum

lFocypapcTBeHHas cuctema obecrneyeHuss efuHCTBa M3Mepe-
Huii. CTaHAapTHble 06pasLibl cocTaBa U CBOWCTB BeLecTB U
MaTepuasnioB. MeToanKa OLEHWBaHUSI XapakTepucTUKK cTa-
6unbHOCTN

FocypapcTBeHHas cuctemMa obecrneyeHuss efuHCTBa M3Mepe-
HWii. CTaHAapTHble 06pasLbl cocTaBa YMCTbIX OPraHNYecKmnx
BellecTB. MeToApbl aTTecTaumm

Guide to Expression of Uncertainty in Measurement. ISO. Geneva. 1993: (pycckuii nepeBog: PykoBoACTBO NO

BbIPaXXEHUIO HeornpeAesieHHOCTN n3MepeHust. MNepeBoy C aHrmiickoro nog pegakuuenn B. A. Cnaesa. BHUUM.

— CN6. 1999)

Griepink B.. Maier E.. Muntau H.. Wefls D.E., The certification of the contents of six chlorobipbenyls (Nos 28. 52.

101. 118. 153 and 180) in dried sludge. CRM 392. EUR 12823 EN. Luxemburg 1990

Rice JA. Mathematical statistics and data analysis. 2ndedition. Duxbury Press. Belmont CA 1995. Chapters 3

and 4

Van der Veen A.M.H.. Linsinger T.P.J. Lamberty A.. Pauwels J.. Uncertainty calculations in the certification of

reference materials. 4. Characterisation and certification. Accreditation and Quality Assurance. 6. 2001. p. 290—294

Linsinger T.P.J., Pauwels J.. Van der Veen A.M.H.. Schimmel H., Lamberty A., Homogeneity and Stability of

Reference Materials. Accreditation and Quality Assurance. 6. 2001. p. 20— 25

ISO Guide 33 Uses of certified reference materials

Lamberty A.. Schimmel H.. Pauwels J., The study of the stability of reference materials by isochronous

measurements. Fresenius J. Anal. Chemistry. 360. 1997. p. 359—361

Ellison S.L.R, Rosslein M., Williams A. (eds.). EurachenVCitac Guide — Quantifying uncertainty in analytical

measurement. LGC. London 2000

Minutes from the fifth meeting (February 1998) of the Consultative Committee on the Quantity of Material

(CCQM) of the Bureau International des Poxls et Mesures (BIPM). S6vres. France. 1988

PekomeHzauum no meTponoruu rocypapcTBeHHas cucteMa oGecrneyeHust eAVHCTBA U3MEePEHWIA.

MW 3174 — 2009 CTtaHfapTHble 06pa3upbl MaTepuasnioB (BeLecTB). YCTaHOB/IEHNE
NPOCNEXMBAEMOCTN aTTeCTOBaHHbIX 3HaYeHW

May W.. Parris R., Beck C.. Fassett J., Greenberg R., Guenther F.. Kramer G.. Wise S.. Gills T,, Colbert J.. Gettings

R.. MacDonald B., Definition and terms and modes used at NIST for value-assignment of reference materials

for chemical measurements. NIST Special Publication 260-136. Gaithersburg MD. January 2000

Kaaris R.. Quinn T.J.. The Comitd Consultatif pour la Quantity de Matidre: a brief review of its origin and present

activities. Metrologia. 34. 1997. p. 1—5

Alink A.. Van der Veen A.M.H.. "Uncertainty calculations for the preparation of primary gas mixtures. 1. Gravimetry*.

Metrologia. 37. 2000. p. 641—650

Blaine R.L.. Schoff C.K. (eds.) Purity Determinations by Thermal Methods. ASTM STP 838. ASTM. Philadelphia.

1984

PekomMeHZauun no MeTposoruu

MW 3257 — 2009

FocygapcTBeHHasdA cucteMa obecneyeHus eguHCTBa M3Mepe-
kuii. CTaHfapTHble 06pasLbl MaTepnanoB (BelecTB). MeToau-
Ka CrimyeHus

PekomMeHzaumnn No MexrocyaapcTBeHHOM lFocypapcTBeHHas cuctema obecneyeHuss efuvHCTBa M3mepe-
cTaHdapTmsaunun HWIA. KOoMnnekTbl CTaHAapTHbIX 06pa3LloB cocTaBa BeLecTB U
PMI 56 — 2002 MaTepuasnioB. MeToguka B3aMMHOIO C/IMYEHUS

1ISO 6142:2001 Gas analysis — Preparation of calibration gas mixtures —
Gravimetric method
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Guenther F.R.. Dorfco W.D.. Miller W.R.. Rhoderick G.C.. The NIST Traceable Reference Material Program for
gas standards. NIST Special Publication 260— 126. Gaithersburg MD. July 1996

PekoMeHZaumm no meTponoruv locypapcTBeHHan cuctema obecrneyeHns eAVHCTBA N3MePEHUA.

MW 3112 — 2008 CTaHpapTHble 06pasubl MaTepuasioB (BelecTs). CogepxaHue
1 odhopmMmiieHe oT4yeTa O pa3paboTke

ISO Guide 31 Reference materials — Contents of certificates and labels

Van der Veen A.M.H.. Pauwels J.. Uncertainty calculations in the certification of reference materials. 1. Principles
of analysis of variance. Accreditation and Quality Assurance. 5 (2000). pp. 464— 469

Cox M.G., Forbes A.B., Harris P.M.. SSfM Best Practice Guide 4 — Discrete modelling. Centre for Mathematics
and Scientific Computing. NPL. Teddington (UK), Version 1.1, March 2002

Cox M.G.. Dainton M.P.. Harris P.M.. SSfM Best Practice Guide 6 — Uncertainty and statistical modelling. Centre
for Mathematics and Scientific Computing, NPL. Teddington (UK). March 2001

Van derVeen A.M.H.. Unsinger T.P.J. Pauwels J,, Uncertainty calculations in the certification of reference materials.
2. Homogeneity study. Accreditation and Quality Assurance. 6. 2001. p. 26—30

Van der Veen A.M.H.. Linsinger T.P.J.. Lamberty A.. Pauwels J,, Uncertainty calculations in the certification of
reference materials. 3. Stability study. Accreditation and Quality Assurance. 6. 2001. p. 257—263

Linsinger T, Kristiansen N. Schimmel H. Pauwels J et al. (2000). Catalytic Concentration of y-Glutamyltransferase
(GGT) determined by the IFCC-Method at 37 "C. IRMM1FCC-452. EUR19577EN

Schiele F., Siest G.. Moss D.W.. Colinet E. The certification of the catalytic concentration of gamma-
glutamyllransferase in a reconstituted lyophilized material (CRM 319). 1986. CEC Report EUR 10628 EN
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YAK 655.535.2:006.354 OKC 17.020 T62
71.040.30

KntoueBble c/ioBa: CTaHfapTHbIE 06pa3u,b|, MeTpo/siornyeckme xapaktTepnucTtmukm ctaHgapTHbIX 06p83LI'OB, aTTecTo-
BaHHO€ 3Ha4YeHne CtTaHgapTHOro 06pa3ua, HeonpeneneHHOCTb aTTeCToOBaHHOIo 3Ha4eHusa CtTaH4apTHOro 06pa3u,a
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