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[lpeancnoBue

Llenn n npuHumMnel ctaHgaptusaunum B Poccunckon ®egepauynm yctaHoeneHsl $egepanbHbIM 3aKOHOM OT

27 nekadbpa 2002 r. Ne 184-93 «O TexHU4YeCcKoM perynmpoBaHnny, a npasina npuMeHeHust HalMoHarbHbIX CTaH-
aaptoB Poccunckon Peaepauynn —IOCT P 1.0—2004 «CtaHaapTunsaunsa B Poccuinckon @egepaunn. OCHOBHbIE
MONOXKEHUA»

CBepgeHMsa o cTaHaapTe

1 1MOAINrOTOBIEH ®enepansHbIM rocygapcTBeHHLIM YHATAPHBLIM NPeanpUaTUeM «YpanbCKi HayuHO-UC-
cnegoBaTenbCKUN MHCTUTYT MeTponorun» (P YT «YHNNM») ®eaepanbHOro areHTCTBa No TEXHUYECKOMY pery-
nuposanuto n metponorun n Nogkomutetom NK 53.1 « CtaHgapTHble 0bpasubl» TEXHUYECKOro KOMUTETa No CTaH-
naptusaunn TK 53 Ha ocHOBe COBCTBEHHOIo ayTEHTUYHOIO NepeBoaa Ha PyCCKUN AA3bIK MeXaYyHapoaHOro AOKY-
MeHTa, YKasaHHOro B NyHKTe 4

2 BHECEH YnpaeneHuem metponorin @egepanbHOro areHTCcTBa no TeXHU4eckomy peryrmpoBaHuio 1 MeT-
pPONornn

3 YTBEP>XOEH VI BBEJEH B AEVICTBUE Mpukazom PeaepansHOro areHTCTBa No TEXHUYECKOMY Peryrin-
poBaHUo N MeTponorin ot 23 aekabps 2010 . Ne 989-cT

4 HacTtoawmnm ctaHgapT MoanduUmMpoBaH No OTHOLLEHUIO K MeXXayHapoaHOoOMY AoKyMeHTY MexxayHapogHou
opraHusauum no ctaHgapTmsaumm — PykosoacTeo MCO 35:2006 «PedepeHTHble MaTepuansl — O0Lne 1 ctaTu-
cTudeckne npuHumnel ucnelitaHKUa» (1ISO Guide 35:2000 «Reference materials — General and statistical principles
for certification») nytem BHeCEHUS TEXHUYECKUX OTKITOHEHNIN, OOBSICHEHWE KOTOPLIX NPUBEAEHC BO BBEAEHUU K

HACTOALLEMY CTaHO4dPTY

5 B HacToseM cTaHAapTe peani3oBaHo NonoxeHne 9 ctatbn 2 PeaepanbHOro 3akoHa ot 26 noHAa 2008 .
Ne 102-93 «Ob obecneveHnn eAUHCTBA N3MEPEHNIN»

o BBEAEH BI'EPBbIE

VIHgbopmaLuss 0b UMEeHEHUSIX K HacmosileMy crmaHoapmy nyobrukyemcs 8 eXke200H0 U30asaeMoM UHQOP-
MaUUOHHOM yKa3amerne «HauuoHalbHbie cmaHOapmbi», @ mekcm U3MeHeHUU U rorpagoK — 8 €XKEMECHYHO
LiI30asaeMbix UHGbOpMaUUOHHBIX YKazamernsax « HayuoHarbeHbie cmaHoapmbiy». B criyyae nepecmompa (3aMeHhbl)
LU OMMeEHbI Hacmosue2o cmaHoapma coomeemcemaeayroujee yeeoomMmrieHue byodem orybrnukoeaHo 8 exeMecsiy-
HO u30asaeMoM UHGbopMaUUOHHOM yKa3amerne «HauyuoHarnbHble cmaHoapmbi». Coomeemcemeayroujas UHQOp-
Mauus, yeeOoMIIeHUS U meKecmhbl pasMelaromcecs makxXe 8 UHopMalUoOHHOU cucmeme obujeao rofb308aHuUs —
Ha opuuyuansHoM calime PedepallbHO20 a2eHmcemea o MexHU4YecKoMy peayruposaHuio U Memporioauu 8 cemu
VIHmepHem

© CtaHpapTuHdoopm, 2012

HacTosawi CTaHdapT HE MOKET ObITb MOSHOCTBIO UM YACTUYHO BOCIPOA3BEAEH, TUPAXNPOBaH N PACMNPO-
CTpaHEH B Ka4eCTBe OCbI/ILI,I/IaJ'II:aHOFO N30aHNA be3s pPa3pelleHnNA Cbeﬂepaanoro dl€HTCTBA N0 TEXHNHECKOMY PEely-
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BBegeHue K HacTosdwemMy ctaHaapTy

CtaHgapTHble obpasubl (CQO), npegHasHa4YeHHbIE A1s1 BOCNIPOU3BEAEHNSA, XpaHEHUS U nepegaYvn BENUYNH,
XapakTepusyroLLMX COCTaB 1 CBOUCTBA BELLLECTB (MaTepuanoB) [Npu NoBepke, KannbpoBKe, rpaaynpoBKe cpeacTB
N3MepeHun, aTTecTalnm N KOHTPoe nokasatenen ToO4YHOCTU METOAUK U3MEePEHNI N UCNbITaHUA, OLLleHUBAHUU MET-
PONOrMYEeCKNX XapakTepucTuk cpeacTB U3MepeHUn 1 ap.], A0SIKHbI UMEeThb YCTaHOBJIEHHbIE METPONOorMyeckne xXa-
PaKTEPUCTUKN, BKIToHaKOLLMe B cebsl aTTECTOBAHHOE 3HAYeHKWe, rpaHunLy NorpeLlHOCTU U/nu pacllpeHHY o Heo-
npegeneHHoCTb aTTecToBaHHOMo 3HavyeHus1 CO.

Llenb HacTosLLEero ctTaHaapTa 3akntouaeTcs B yCTaHOBNEHUM OBLLMX M CTATUCTUYECKUX NMPUHLMMNOB onpeae-
NEHUS METPONOrMYECKUX XapakTEPUCTUK CTaHOapTHbIX 06pasLoB, rapMOHU3UPOBAHHBLIX C COOTBETCTBYIOLLMMU
npUHUMNamMK, yctaHoBneHHbIMK pykoBoacTeomM NCO 35:2006 «PedepeHTHble MaTepuansl — ObLMe N CTaTUCTU-
YecKkne npuHUMnbl ucnbiTaHua» (ISO Guide 35:2000 «Reference materials — General and statistical principles for
certification») (nanee — Pykosoacteso NCO 35:2006) KomuTeTa no ctaHgapTHbIM obpasuam MexayHapoaHoW
opraHusauun no ctaHgaptusaunn (MCO PEMKO). C yueTom TepmMmuHONoOrMK, npegcraBneHHOW B NepeBoje Ha
pyccknu A3bik MexagyHapogHoro cnosapd no metponorun — VIM-3, Pykosoacteo MCO 35:2006 pacnpocTtpaHs-
eTCsl Ha cTaHaapTHbIe obpasLbl (reference materials) u attecToBaHHble cTaHAapTHbIe 0bpasLbl (certified reference
materials). B Poccunckon ®eaepaunmn ansa obecnevyeHns equHCTBa N3AMEPEHNI B COOTBETCTBMK ¢ PeaepanbHbIM
3akoHoM Ne 102-93 «O6 obecneveHun egmHcTBa UamepeHui» n FOCT 8.315—97 «['ocyaapcTBeHHada cuctemMa
obecnevyeHnsa eauHcTBa NamepeHuin. CtaHgapTHble o0bpasLbl cocTaBa M CBOUCTB BeLWeCTB U MmaTepunanoB. OCHOB-
Hble MONIOXKEHUS» UCNONb3YIOTCA CTaHAAPTHLIE 0bpasLbl pasnnyHbIX KaTeropmi. C y4eToM COBpPEMEHHBIX Tpebo-
BAHWW K cTaHAApTHLIM 0bpasLam, UCMoSib3yeMbIM NMpU NpoBeaeHUN U3MepPEHUI, TpeboBaHUI NPOCIEXNBAEMOCTH
CTaHOapTHbIX 0OpasLoB, TPeboBaAHUIA K U3rOTOBUTENSAM CTaHAAPTHBLIX 0DPa3LOoB, N3NOXKEHHbLIX B pykosoacTee MCO 34
(ISO Guide 34 «General requirements for the competence of reference material producers»), P 50.2.061—2008
«['ocynapcTBEHHast cuctema obecneveHnsa eamHeTea namepeHunin. ObLmMe KpUTepun KOMNETEHTHOCTU NPON3BOAN-
Ternen ctTaHgapTHLIX 00Pa3LIoB», Y BbINOIHEHWUA UMW 3TUX TPeboBaHWUI B HACTOSLLIEM cTaHaapTe TepMUHbI «reference
material» (RM), «certified reference material» (CRM), «certification» npeactaBneHbl COOTBETCTBEHHO KaK «CTaH-
napTHbIN obpazely» (CQ), «aTtTecToBaHHbIV cTaHAapTHLIN 0bpaszeLy» (ACO).

Pykosoacteso MCO 35:2006 paspaboTaHo ¢ y4eTOM NONoXKeHU PyKOBOACTBA MO BbIPaXXEHUIO HeoNpeae-
NeHHOCTU B UamepeHun MexxayHapoaHou opraHusauum no ctaHgaptusaunm [«Guide to Expression of Uncertainty
iIn Measurement» (GUM)], nosToMy napameTpsbl, cCBA3aHHbIe C pe3ynkTataMyu U3MepeHUN N XapaKTepusyrLine
paccesiHMe 3Ha4YeHUN, KOTopble MOrS Bbl BbITb 0OOCHOBAHHO NPUMNCAHBLI U3MEPSEMOW BeNTMYMHE, NpeacTaBieHbl
B TepMUHaX «HeonpeaeneHHoOCTN».

HacTtoawumn ctaHgaptT MmoanduumpoBaH no oTHolweHuo K PykoBoacTtey NCO 35:2006 nyTemMm BHeCeHUS
peaakLUOHHbLIX NpaBOK TEKCTA C y4eTOM NpaBWI M HOPM PYCCKOro si3blka, BKITIOYEHUS AONONTHUTENbHbLIX NONoXe-
HWUN N NBMEHEHWSA ero CTPYKTYpbl. TEKCT cTaHaapTa opopMNeH B COOTBETCTBUN C TpeboBaHUSMU HaLMOHAMbHOW
cTaHaapTu3al K, B YaCTHOCTU NPUMEpPBI, NpedcTaBleHHble B TEKCTe cTaHAapTa, BblaesleHbl NONy>XXUPHbLIM LLPpUdD-
TOM «KYPCUB» YMEHbLLEHHOro pasmepa. [ononHuTenbHbIe NOMNOXKEHWSs, yUMTbIBatOLLLIME OCODEHHOCTI HaLOHAaTb-
HOW CTaHAapTU3aUuK, B TEKCTE cTaHadapTa npueeaeHbl B pamMkax U3 TOHKUX IMHUIA, a MHdpopMaLuusl ¢ 0O bSICHEHUEM
NPUYXH BKITHOYEHUSA 3TUX NOJIOXKEHWUX NpUBedeHa B NpUMeYaHUsIX, B 3TUX XKe paMKax.

HwXe nepeymncneHbl KOHKpEeTHbIE U3BMEHEHUS U AONONTHEHUS, KOTOPbIE NMpuBeaeHbl B HACTOSILLEM CTaHAapTe
oTHocuTenbHO PykoBoacTea MCO 35:2000, a Takke HeEKOTOPbIE MOSAACHEHUS, KacaloLMeca UCMoNb3yeMoU TepMU-
HOMOMI:

- HaMeHOoBaHWe cTaHdapTa USMeHeHO OTHOCUTENbBHO HaMMeHOBaHUS YKa3aHHOro MeXXayHapoaHOoro AoKy-
MeHTa AN NpuBedeHns ero B COOTBETCTBUE € TpeboBaHUAMK HaLWMoOHaNbLHOW cTaHAapTU3aLUun;

- MONOXEHUA cTaHAapTa pacnpocTpaHATCA Ha ObLLMeE U CTaTUCTUYECKKUE NPUHLUKMNLI onpeaeneHns MeTpo-
NIOrMYEeCcKMX XxapakTepucTuK cTaHaapTHbIX 0bpa3LoB;

- U3 CTPYKTYpHOro anemMmeHTta «BBegeHne» ucknioveH nocnegHuin absal, BBUAY TOro, UTo B Poccnimnckoi
dbenepaunm B cdepe rocyaapCTBEHHOIO perynmpoBaHusa obecneyeHnst equHCTBa UaMepeH UCNOMb3YHOTCH TOMNBKO
cTaHaapTHble obpasLbl YTBEPXKAEHHbLIX TUMOB, UMEKLLNE YCTAHOBITIEHHbIE METPONOrMYEeCcKNe XapakTepucTuki,
npeacrtasngemsble B nacnopte CO;

- pazgen «OBo3Ha4veHUs 1 cokpalleHnsi» gononHeH cokpalleHneMm « CO — craHgapTHbIW obpasely, «ACO —
aTTeCTOBaHHbIN CTaHOAPTHbLIA 0bpaseLy;

- B pasgene «HopmaTuBHbIE CChINKN» NpuBeaeHbl HOPMaTUBHbIE AOKYMEHThI, AeWCTBYOLLNE N UCTONb3Yye-
Mble B Poccunckon ®eagepalmn, B3aMeH HEKOTOPbLIX HOPMAaTUBHBLIX AOKYMEHTOB, YKasaHHbLIX B PykoBoacTBe
NCQO 35:2006. INpunoxenue A HacTosLLero ctTaHgapTa BKNoYaeT B cebs ceegeHNs1 0 COOTBETCTBUU CCbINTOYHbIX

V
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HaLUMOHaNbHbLIX 1 MeXrocyaapCcTBeHHbIX CTaHAApPTOB MeXayHapodHbIM cTaHgapTam, MCNoNMb30BaHHBIM B KaYe-
CTBE CCbINOYHbLIX B MPUMEeHeHHOM MexayHapoaHoM ctaHaapTe. Pykosoactea MCO 32, 33 1 34 (ISO Guide 32
«Calibration in analytical chemistry and use of certified reference materials», 1SO Guide 33 «Uses of certified
reference materials», 1SO Guide 34) MexagyHapogHow opraHusauUnm No ctaHgaapTUsaunum cknoYveHosl U3 pasgena
«HopMaTUBHbLIE CCLINKWU» U NepeHeceHbl B CTPYKTYPHbIN 3neMeHT «bnbnuorpadusi»;

- B pasgen « TepMuHbl 1 onpeaeneHust» BKMIOYEHO NOSIOXKeHWe 0 NPUMEHEHUN TEPMUHOB, onpeaeneHHbIX
aencTeyowMMu B Poccunckon degepalim HOpMaTUBHBLIMU OOKYMEHTaMWU, TEPMUHBI « CTAHAAPTHLIN obpasely,
«aTTeCTOBaHHbIN cTaHOaPTHLIA obpa3zeLly, «KpaTKoBpeMeHHas cTabUnbHOCTLY, «A0NroBpeMeHHas CTabunbHOCTLY,
«CPOK cNyKbbl cTaHgapTHOro obpasua» npmueeaeHsl cornacHo Pykosoactey MCO 35:2006;

- B TekcTe cTaHaapTa (pasgenbl 5—10) npruBeaeHbl nprMeYaHus, 3akitoueHHbIe B paMKy U3 TOHKUX NUHUW,
KacatoLMecs BO3IMOXHOCTU MCNONb30BaHUSA NpU onpeaeneHnn MeTponornyeckux Xxapakrepuctk CO anropuT-
MOB, NpeAcTaBNeHHbIX B HaUWMoHaNbHbIX HopMaTUBHbIX AokyMeHTax: PMIT 93—2009 «['ocyaapcTBeHHas cuctema
obecnevyeHUsa egnHcTBa namepeHun. OueHnBaHMe MEeTPOSIOrMYecKUX XapakTepUCTUK cTaHAAapTHLIX 0bpasLoBy,
P 50.2.031—2003 «['ocynapctBeHHas cuctema obecneyeHnsa eanHcTea namepeHuin. CtaHgapTHble obpasLibl Co-
cTaBa M CBOWCTB BeLLeCcTB U MaTepuanoB. MeToauka oLeHUBaHUA XapakTtepucTuk ctabunsHocty , PMIT 55—2002
«['ocynapcTBeHHas cuctema obecneyeHst eanHCTBa namepeHnin. CtaHaapTHble 0bpa3sLibl COCTaBa YUCTLIX Opra-
HU4ecknx sellecTtB. Metoabl atTectaunmny, M 3174—2009 «l'ocyaapcTBeHHada cuctema obecneveHnst eAMHCTBA
namepeHun. CtaHgapTHble obpasubl MaTepnanos (BELLECTB). YCTAHOBMNEHWE NPOCTEXNBAEMOCTU aTTECTOBAHHbIX
3HAYEHUNY

- HauMeHoBaHKe NyHKTa 9.4.2.3 « TexHudeckue TpeboBaHUA» UCKITIOYEHO. HymMmepaLns NyHKTOB « Tpebyemoe
UMCII0 pe3yneTaToB U3MepeHnn», «Hncno eanHUL, (3Kk3eMnsipoB) U NOBTOPHbLIX U3MepeHUn», «MeToabl namepe-
HU», «[1peagcTaBneHne pe3ynsTaTtoB U3SMEPEHNUN» UBMEHEHA HA COCTOSALLLYIO U3 YeTblpeX Udop B COOTBETCTBUN C
TpeboaHusMn TOCT P 1.5—2004 «CtaHpgapTusaums B Poccuinckonn eagepauyn. CtaHgapTbl HaUUoHanbHble Poc-
curckon ®egepaunn. NpaBuna NOCTPOEHUS, N3NOXKEHNA, 0POPMNEHUS N 0DO3HAYEHNAR;

- CTPYKTYPHBLIN anemMeHT «bunbnuorpadguna» gononHeH Pykosoagcteamm NCO 31 (ISO Guide 31 «Reference
materials — Contents of certificates and labels»), NCO 33, NCO 34 MexagyHapoaHou opraHusalnm No ctaHaap-
TU3aUuUn N HOPMATUBHBIMWU OOKYMeHTaMW, ageucteyowimmmn B Poccunckon degepaunn, pernaMmeHTUpYHOLWUMA
TpeboBaHUA K onpegeneHnio MeTPONOrMYecknxX xapaktepucTk ctaHgapTHeiX obpasuos (P 50.2.0601 —2008,
PMI" 93—2009, P 50.2.031—2003, PMI" 55—2002, MU 3174 —2009), a Takke AOKYMEHTOM, pernamMmeHTUpYHo-
LLIUM TpeboBaHUA K OTUETY Mo paspaboTke ctaHaapTHoro obpasua (M 3112—2008 «l'ocyaapcTBeHHast cuctema
obecneyeHuns eanHcTBa UamepeHuin. CtaHgapTHbIe obpasLbl MaTepuasnoB (BellecTB). CoaepxaHne n odpopmne-
HWe oTYeTa O paspaboTKe»);

- U3 CTPYKTYPHOTO anemeHTa «bnbnunorpadpus» n M3 Tekcta UCKIHOUEHbI HEKOTOPLIE CChINTKX Ha Nybnukaunm B
3apybOeXHbIX N3JaHUNAX, HOCSILLWE pekoMeHaaTeNbHbIA XapakTep, HO HeJOoCTyMNHble ANA Nofib3oBaTenen ctaHaap-
Ta U He NpUHATLIE ANd npuMeHeHusa B Poccumnckon Gegepauvn;

- crnoBa, opasbl, BKIHOYEHHbIE B TEKCT CcTaHAAapTa AN y4eTa 0CODEHHOCTEN POCCUNCKOW HALMOHATBHOW
cTaHgapTU3aunu, BblaeneHbl LUPUGTOM «KYPCUB»;

- BBeAeH pasgen 11 «CnnyeHne ctaHaapTHbIX obpasLoBy. BkntoveHWe aToro pasgena obycrnoBneHo rnosio-
XXEHUAMN AeUCTBYIOLLMX B KavuecTBe HalMoHanbHbIX pekomeHaauun MU 3257—2009 n PMI 56—2002, oTHocS-
LLIMXCA K CNUYEHUAM cTaHaapTHbIX 0bpa3LoB, KOTOpble MOTYT ObITh NPOBEAEHLI B NMpoLecce Unu nocre npoBeae-
HUA paboT no onpeaeneHno MeTPONOrMYeCcKNX XapakTepUCTUK CTaHAAPTHLIX 0Bpas3LLOoB;

- CTPYKTYpa HACTOoSILLEro ctaHgapTa HesHauMTeNbHO M3MeHeHa no oTHolleHuo K PykosoactTey MCO 35:2006.
ConocTaBneHue CTPYKTYP HAacTodLLero cTaHgapTa U ykasaHHOro MexxayHapoaHoro 4okyMeHTa npuBeaeHo B Npu-
noxxeHun b.

VI
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BBeaeHue

[Tpon3BOACTBO M aTTecTaums ctaHaapTHbIX 0bpa3sLoB (CO)— 3To OCHOBHbIE BUALI AEATENBHOCTU MO Yyy-
LLUeHWIO 1 noaaepXaHuio BCeMUPHOWU cucTeMbl MamepeHnn. B cooTeeTcTBUU ¢ PykoBogcteammn NCO 32 (ISO
Guide 32 «Calibration in analytical chemistry and use of certified reference materials»), 33 (ISO Guide 33 «Uses
of certified reference materials») atTectoBaHHble CTaHOAPTHbIE 0OPA3LILI UCMIONL3YHOTCH ANS rpadynpoBKA cpedecmse
U3MepeHUU, ANAa KOHTPONA MoYHoCcmuU pe3y/ibmamoe UsMepeHuU, ANga atrectaunm Memoouk (MeTo4oB) U3Mepe-
HWW, a Takke AN NPUNUCBIBAHUS 3HAYEHWUA ApYyrMM MaTepuanam, KoTopble, B CBOKO ovepeb, MOryT ObITb NMPUHSA-
Thl B KAYECTBE aTTECTOBaHHbIX cCTaHAapTHbIX 0bpa3uos (aanee — ACQO). ACO ncnonbayoTes Ans ycTaHOBNEHUS
NPOCNeXMBaeMoCTU K ONOPHbLIM 3HAYEHUAM, ONMUCLIBAaeMbIM LLIKanamMy NopsiaKOBbLIX BEMMYMH (HanpumMep, LWKanou
OKTaHOBOIo YMcna), U K 3Ha4YeHUsM YCIOBHBIX ONOpPHLIX WKan. YncTele BelwecTsa B Buae CO ncnonb3yoTed aAngd
nogaepXxaHus MexxgyHapoaHon temnepaTypHOU LLKanbI.

[1ns1 n3rotoBUTENEN aTTECTOBAHHLIX CTaHAAPTHLIX 00pa3L/eB nogrotosneHbl Pykosoactea NCQO [Pykosoa-
ctBa CQO 31, 32, 33, aTakke 34 (ISO Guide 34 «General requirements for the competence of reference material
producers»)], KoTopble NOMOratoT NPU NPOU3BOACTBE U aTTECTALUN CTAHAAPTHLIX 0Opas3LoB, obecrnevnBasi, Takum
obpaszom, kavecTBo nponssegeHHbiX ACO. B Pykoeoactee MCO 34 ycTtaHOBNEHbI TpeDOBaHUS, KOTOPbLIM A0/PKHA
yYOOBNETBOPATbL cucmemMa MeHeOXMeHmMa Kadecmea narotosutena ACQO, Torga Kak B HacTodleM cTtaHgapTe
OaHbl pa3bsACHEHUS 0 TOM, Kak peannioBaTh 3TN TpeboBaHus. Ha goctatovHo oblieM ypoBHE HACTOSALLMA CTaH-
OapT npeanaraet Moaenu onpeaeneHns oaHopoaHocT, ctabunsHocTn CQO, onpeaeneHnst 3Ha4YeHU aTTecTye-
Mon xapakTepuctukn ACO. Pykosoacteo MCQO 31 onuckiBaeT popMaT U coaepKaHue conpoBoaNUTENbLHOMO A0KY-
MEHTa aTTeCTOBaHHOro cTaHaapTHOro cbpasua.

HacToawmn ctaHgapT B onpeaeneHHon cTteneHn npeacrasnaet cobon nHtepnpeTtauunto PykosoacTea no
BblIpa)XeHUI0 HeonpedeneHHoOCTU B MaMmepeHun MexayHapoaHon opraHusaumn no ctaHgaptusaunn «Guide to
Expression of Uncertainty in Measurement» (GUM) B oTHolweHUn ocobeHHocTen npoussoactea ACO. B Tex
cnydasx, rae BO3IMOXHO, B HacTodlWeM cTaHgapTe gaHbl cebinkki Ha GUM, Tak Kak B nocnegHem npegcraBreHo
noapodbHoe onncaHne oUeHKM HeonpeaeneHHoOCTU peaynbrata UsMepeHnii. HacToawnin cTaHaapT CRYXXAT O0MOS-
HeHem GUM B Yactu npeaocTaBneHnUsa pekoMmeHaalnin no BKNYeHUo HeonpeaeneHHocTen, 00ycnoBneHHbIX
HeOHOPOAHOCTBIO M HECTabUITbHOCTLIO aTTECTOBAHHOMO CTaH4apTHOro obpasua, B HeonpeaeneHHOCTb aTTeCTo-
BaHHOro 3aHaveHusa ACQO 1 no oLeHMBaHUIO BKNaaa 3TUX COCTaBNSAOLNX B OloQKeT HeonpeaeneHHOCTH.

Hactodawmm ctaHaapT pa3pabdboTaH B LensaxX onTuMn3aL v 3TanoB nponsBoacTBa cTaHgapTHbIX 06pasLOoB,
OHaKo NpUMeHeHne NoNoXXeHU cTaHgapTa 6e3 TWaTeNbHOro aHanMasa MOXeT CTaTb NMPUYUHOW HENMPaBUITbHOMO
YCTaHOBNEeHUA aTTecToBaHHbIX 3HavyeH ACQO 1 ux HeonpeaeneHHocTeW. [onb3oBaTens HacTosLWero ctaHaapTa
OOIMKEH yUUTbIBATh, UTO 3TOT AOKYMEHT HEe MOXKeT 3aMeHUTb KpUTudeckoe MblluneHne U npodpecchoHansHoe Ma-
cTepcTBO. KavectBo ACQO 3aBUCKT, B paBHOW CTEMEHW, KaK OT BbINMOHEHUS NpeacTaBNeHHbIX pekoMeHaaLUnn, Tak
1 OT UCMONb30BaHUA NoaxoaaLwnx npoLeayp 1 MeToaoB N3MepeHUN.

N4 BbINONHEHNSA KOHKPETHLIX 3a4a4 no atrectauun CO TpebyroTea nccnegoBaHue Matepuana ctTaHgapTHO-
ro obpasua, n3yvyeHne MeToaoB U3MEPEHUIN, UCMONb3YEMbIX MPK onpeageneHnn caHopPoaHOCTUN, CTAbUNBHOCTN,
aTTecToBaHHoOro 3HaveHna CO, a TakKe 3HaHUe CTaTUCTUYECKUX NPUEMOB, HEOCDXOAUMBIX A1 NPaBUNbLHON 0bpa-
DOTKM N MHTEpNpeTaLMn SKCNepUMeHTarnbHbIX AaHHbIX. CoegnHEHNE 3TUX HEOOXOAUMBIX COCTaBMAOLLMX NPU-
OaeT npoueccy npounssoacrtea 1 arrectauum CO goCTaTOUHYIO CNOXKHOCTL. Hanbonbsuine 3aTpyaHeHNUa MOXET
Bbl3BaTb coveTaHWe 3HaHWUN, HeoDXoAMMBIX ANA YCneLHOro BeINONHEHUs MOCTABMNEHHbIX 3a4aM.

3HavUTENbHAaga YacTb NMNONOKEHUN HACTOSALWEro cTaHgapTa MOXET ObITb npumMeHeHa npu nponasoacTtee CO.
Takue TpeboBaHUs, Kak NPOCNeXMBaeMOCTb aTTECTOBAHHOMO 3HAYEeHUA, HEODXOAMMOCTb MOSIHOW OLIEHKU Heonpe-
OeneHHOCTU N3MepeHnin, OTHOCATCS K bonbLUMHCTBY CO, UTO NO3BONSIET UCNOMb30BATh UX B KAYeCTBe Mep ANs
KannbpPOBKWU, 2padyuposKku NN CpeaCcTB ANA KOHTPONS nokasartenen TOYHOCTU MEMOOUK N3MEePEHNN, UNK ANg
NPUNUCLIBAHUA 3HAYEHUA OAPYroMy Mmatepuany.

VI



[OCT P 8.694 — 2010
(PykoBoactBo NCO 35:2006)

HALULUWOHANBbBHBIN CTAHOAPT POCCUUCKOWUNW PEOEPALUNMN

[ocyoapcTBeHHaa cucteMa obecnevyeHUA eQUHCTBa U3IMEpPEHUN
CTAHOAPTHbIE OBPA3LIbI MATEPUANOB (BELLECTB)

ObLlwue ctaTucTUYEeCcKue NPpUHLUMUNDbI onpeaenneHunA
MEeTPONOINM4YeCKUX XapakKTepucCctuk

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

[Nata BBeaeHna — 2012 — 07 — 01

1 O6nacTb NpMeHeHun

HacTtoawmin ctTangapT ycTaHaBnNMBaeT obLUve 1 cTaTucTUdeckne NpuHLMNLI paspaboTku 1 orpedesieHust Mem-
poJI02UYECKUX Xapakmepucmuk cTaHaapTHbIX 0bpa3uoB (CO). MNonoxeHust Hacmosilea2o cmaHOapma criocob-
cmeyrom roHUMaHUKo U pa3zsumuro Memo0o8 oUeHU8aHuUsi ammecmosaHHbix 3HadeHul CO, ux HeorpedereHHO-
cmel, ycmaHos/1eHUr Memporiozudeckol rpocnexusaemocmu CO.

CtaHgapTHble obpasLibl, METPONOTMYECKNE XapaKTEPUCTUKN KOTOPbLIX onpeaeneHbl B COOTBETCTBUN C HACTO-
ALLMM cTaHAapToM, conpoBoXxaaemsle nacnoptom CO, ABNAKTCA aTTECTOBAHHBIMKY CTaHAapTHBIMK obpa3Lami
(ACO). HacToawumin ctaHgapT onnckiBaeT NPUHLLUMNLI onpedeneHns metponorudeckux xapakrepnctuk ACO, obec-
NnevYnBatoLLMX CPaBHUMOCTb, TOYHOCTbL PE3YNLTAaTOB U3MEPEHUIA, MEMPOSIO2UHECKYIO MPOCIIEXXUBAEMOCMb PE3Y b~
TaTOB N3MEPEHWNI K HaLMOHaNnbHbIM UNK MeXayHapoaHbIM 3TafioHaMm Ny yCTaHOBNEHHBIM ONMOPHbBIM 3HAaYEHUSIM.

[ITpumMmeyaHus

1 Ana nonyyveHns cpaBHUMbIX Pe3ynbTatoB U3MEPEHUN 8 pa3Hbix nabopamopusx, 8 pasHbil rnepuod BPEMEHN
Heobxoanmo obecnevnTb NPOCNEXNBAEMOCTb U3MEPEHUN K coomeemcemeayrwel eduHuye MexoyHapodHou cucme-
Mbl eOuHuy (CH) unu ycTaHOBNEHHOMY OMOPHOMY 3HAYEHUIO B COOTBETCTBUU C [1]. ATTECTOBaHHbIE CTaHAAPTHbIE 0Dpas-
LUbl UIPatoT KIMIOYEBYIO POSb NPU BHEQPEHUN KOHLUEMNUUU MPOCNEXNBAEMOCTN PE3YNbTAaTOB U3MEPEHUN B Cepbl Aes-
TENBbHOCTU, CBSAA3AaHHbIE C U3Y4YEHNEM COCTaBa U CBOWCTB BELWECTB U maTepuanoB. B nadoparopusax ACO ncnonb3yioT B
KavyecTBe JEerkogoCTYMHbIX 3TANOHOB ANA YCTAHOBMNEHUA MPOCNEXNBAEMOCTU K HayUOHarbHbIM UMu MeXayHapoaHbIM
atanoHam. [1pocnexmBaemMmocTb atTecToBaHHbIX 3HavYeHnn ACO k eguHmnuam CU mnn K gpyrmm cornacoBaHHbIM MeXay-
HaApOAHbLIM egnHnuamMm yCTaHaBNUBAIOT fIpuU ripogedeHuu pabom ro orpederieHuro MemponozsudyecKux xapakmepuc-
muxk ACO.

2 Nzzomoesumenu ACQO, ocywecmensanuue oripedeneHue memponozudeckux xapakmepucmuk ACQO, OOMmKHbI
coomeememeogams mpebo8aHUSM, UINOXEHHBIM 8 MEXOYHapOOHOM cmaHoapme [2] u pekomeHOayusx [3].

HacTtoawmii ctaHgapT onvckiBaeT obLLMe NPUHLMMIBLI CnocoboB onpeaeneHna aTTecToBaHHbIX 3HadYeHnin CO,
npocneXmnBaemsbiX K MPUHATBIM OMOPHbLIM 3HAYEHUAM, OXBaTbIBas MaTepuansl (MaTpuLbl) pa3nnyHbIX BUAOB (OT
ra3oBblX cMecei Ao bronornyecknx maTepmanos) U pasnuyHbIX CBOUCTB (OT XMMUYECKOro cocTaBa 4o domsnyec-
KUX 1 UMMYHOOTMYeCcKMX CBOMCTB). Hapsaay ¢ npyumeHeHem obLmMx Noaxoa0B, ONMCaHHbIX B HACTOSILLEM CTaH-
aapTe, npu BbIbope npoLieayp U3roToBNEeHUs U oripedernieHust Memporsioa2udeckux xapakmepucmuk CO B KaXkaom
KOHKPETHOM cryvae criegyeT y4uTbiBaTb 0COOEHHOCTU MaTepuana.

OnuncaHHble B HAacToALLEeM cTaHgapTe cTaTUCTUYEeCKMe MeTodbl npeanonaratoT HopMalibHoe pacnpeaene-
HWe pe3ynbTaToB NamepeHnid. B cnydyae ecnu pacnpegenexHne pesynbtaTtoB U3MEepPeHUit oTiMYaeTcst oT HopMarb-
HOro, NpeanoYTeHNe AOMKHO ObITb OTAAHO APYTMM CTaTUCTUYECKMM MeTodamM NX 0bpaboTkM ¢ Lenbio NoNy4YnTh
[OCTOBEPHYHO OLLEHKY aTTecToBaHHbIX 3HavYeHnn CO 1 cBA3aHHbIX C HUMW HeornpeaeneHHOCTEN.

U3zpgaHne odbumumnanbHoe
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2 HopmMmaTuBHbIE CCbIJNIKK

B HacTodAllemM cTaHaapTe UCNoNb3oBaHbl HOpMaTUBHBLIE CChITKM Ha crneaylolle cTaHOapThl:

[OCT P 8.691—2010 lN'ocygapctBeHHasa cuctema obecneyveHnst egmHcTea namepeHunin. CtaHgapTHble 0b-
pasLbl MaTepunanoB (BellecTB). CogepkaHne NacnopToB N 3TUKETOK

[OCTP50779.10—2000 Cratuctmnyeckme metogbl. BepodaTHOCTbL U OCHOBbLI CTATUCTUKU. TEePMUHBLI U Onpe-
aeneHus

[OCT P NCO 5725-1—2002 TouHOCTL (NpaBUNBEHOCTL U NMPELM3NOHHOCTE) METOAOB U Pe3ynbLTaToB U3Mepe-
HUA. HacTb 1. OCHOBHBIE NONOXEHUA U onpeaeneHns

[OCT P NCO 5725-2—2002 To4yHOCTL (NpaBUNBHOCTb U NMPELM3NOHHOCTE) METOAOB U Pe3yNbLTaToOB U3Mepe-
HMK. HacTk 2. OcHoBHOW MeTo onpedeneHns NoBTOPSEMOCTY U BOCNPOU3BOAVNMOCTU CTaHOApPTHOMO MeToda U3-
MEPEHN

[OCT P NCO 5725-3—2002 TouyHOCTb (NpaBUNBHOCTb U NMPELM3NOHHOCTL) METOAOB U Pe3ynbLTaToB U3Mepe-
HUW. YacTb 3. [TpoMeXXyTo4YHble nokasaTesiM NpeLUn3noHHOCTM cCTaHaap THOro MeToga UsmepeHni

[OCT P NCO 5725-4—2002 To4yHOCTL (NpaBUITIbHOCTL U NPELN3NOHHOCTEL) METOAOB U pe3yikTaToB U3Mepe-
HMWX. HacTb 4. OCHOBHbIe MeTOAbI onpeaeneHns npaBU1IbHOCTU CTaHOAPTHOIOC MeToa4a U3MepPEeHNI

[OCT 8.315— 97 'ocydapcmeeHHasi cucmema obecriedeHuss eQuHcmea usmepeHull. CmaHoapmHkie 0b-
pasaubi cocmaea u ceotcme sewecms u mamepuarsnos. OCHOBHbLIE MOJI0XKEHUS

FOCT 8.5631— 2002 ocydapcmeeHHas cucmemMa obecrieyeHuss eduHecmea usmepeHuu. CmaHoapmHbie
obpasubl cocmasa MOHOTUMHbIX U QucriepCHbIx Mamepuarsios. Criocobsi ouyeHusaHuss 00HOopoOHocmu

TpuumMeyaHwue —[lpy NONb30BaHMM HACTOALWLMM CTaHAAPTOM LenecoobpasHo NpoOBEPUTL AENCTBUE CCbINOY-
HbIX CTAHOAPTOB MO €XEerogHo u3gaBaeMomMy MHMOPMALMOHHOMY YyKa3aTerno, COCTAaBNEeHHOMY Ha 1 siHBaps TeKkyLw.,ero
roga, n N0 COOTBETCTBYIOLLMUM EXEMECHAYHO M3gaBaeMbiM MH(POPMALNOHHBIM yKa3aTensm, onyodrnmkoBaHHbIM B TEKYLLEM
rogy. Ecnn ccbinoyHbIn cTAaHAAPT 3aMeHEeH (M3MEHEH), TO MPU NONb30BAHMN HACTOALWMM CTAHOAPTOM CreayeT PyKoBOA-
CTBOBATbCSl 3aMEHAWMUM (M3MEHEHHbIM) CTaHAaPTOM. ECnn ccbinoYHbin CTaHAAPT OTMEHEH 0e3 3aMeHbl, TO MOJIOXe-
HUe, B KOTOPOM JaHa CCbINKa HA Hero, NPUMEHSIETCS B YacTu, He 3aTparnBaloEN 3Ty CCbITIKY.

3 TepMuHbI U onpeaeneHns

B HacTosiLLeM cTaHaapTe npuMeHeHbl TepMUHbIL, onpeagenerHble B fOCT P 50779.10, TOCT P UUCQO 5725-1,
[OCTPUCO 5725-4, pekomeHgaunax [4], a Takke cneayrollme TepMUHbI C COOTBETCTBYIOLLMMU onpegefieHUAMN:

3.1 cTaHAapTHbLIU obpazel,: Obpaszel MaTepuana (BeLLecTBa), 4OCTaTOMHO OAHOPOAHbLIA U CTADUNbHbLIN
Mo OTHOLLEHUIO K OQHOMY UMY HECKONBKUM onpeaefieHHbIM CBOACTBAM, KOTOPbLIE Dbl yCTaHOBMEHbI, YTOObLI OH
ObI1 NpUroAHbIM AN NpeanonaraemMoro UCnonbL3oBaHUs B USMepUTeSIbHOM npoLuecce.

[ITpumMmeyaHUus

1 CTaHaapTHbIW 0DOpa3sel, — 370 POAOBOE MOHATUE.

2 CBoncTtBa MOIyT ObiTb KONTMMECTBEHHBLIMW WUIMTN KAYECTBEHHBbIMU (HANpUMep, AEHTUYHOCTb BELWECTB Unn obpas-
LIOB).

3 CmanOapmHbie 0bpasub! ucrionebayrom O0ng 2padyuposku cpedcme usMepeHul, npun paspabdboTke MeToaunkK
N3MepeHnn, gns yctaHoBNeHUs 3Ha4YeHUU CBOUCTB OPYrux maTtepuarnos.

3.2 aTTecTOoBaHHbIA cTaHAApPTHBLIN obpa3eL: CTaHaapTHbLIA obpaseL, 04HO U HECKONBKO CBOMCTB KO-
TOPOro yCTaHOBMEHbI METPONorMyeckn obocHoBaHHbLIMK NMpoueaypamn, conpoBoXkaaemslin nacriopmom CO, B Ko-
TOPOM NPUBEAEHbI 3HaYeHWsA 3TUX CBOWCTB € YKazaHneM UX HeonpeaeneHHOCTU N YTBEPKAEHNE O METPONorMyec-
KOW NMpocneXxmnBaemMocTi.

[ITpumMmeyaHUHs

1 [NoHsATHe «3HadveHne» Moxem gkmoyYames 8 cebsd U KaveCTBEHHbIE XapaKTEPUCTUKM.

2 TpebogaHus K METPONOrMyYeckn 0B6OCHOBAHHLIM Npoueaypam, UCNonb3yembliM Npu Npon3BoacTBE U onpeaene-
HUKM MeTponorndecknx xapakrepuctuk CO, npuBegeHbl B MexayHapogHom crtaHgaprte [2], pekomeHOayusx [3] v B
HaCTOSALWEM cTaHaapTe.

3 HauuonansHbil cmaHOapm [OCT P 8.691 ycrtanaenuBaet cogepxaHune nacnoprta ACO.

4 [Npoussoocmeo ACO rpoeoosam opzaHuszayuu, coomesemcecmeyrouiie mpebogaHusiMm MeXOYHapOOH020 CMaH-
Oapma [2] u/unu pexkomeHOayusam [3].
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3.3 KpaTKOBpeéMeHHas cTabunbHoCcTb: CTabUNbHOCTb 3HAYEHUS aTTECTyEMOﬁ XdPaKTEPUCTUKN CTaHAAP-
THOIO 06pa3ua BO BPEMA €10 TPAHCNOPTUPOBAHUA B YCTAHOBITIEHHBLIX YCITOBUAX MNEPEBOG3KN.

3.4 AdonroppemMeHHas cTabunbHoCcTb: CTabVNbHOCTL 3HAYEHUS aTTECTyEMOﬁ XaPaKTEPUCTUKN CTAaHOAPT-
HOIO OGDHBLI,H B YCTAHOBJIEHHDBIX YCITOBUAX XPaAHEHWA.

3.5 cpoKk cnyx6bl cTaHAapTHOro obpasua; cpok cnyxbbl CO: MHTepBan BpeMeHK, B TE4EHNE KOTOPOro
3K3eMNNsAp cTaHgapTHoro obpasua MoXeT BbITb UCNONb30BaH.

[TpumMmevyaHus

1 Cpok cnyx6bl CO — 370 MHTEpBaN BPEMEHWU, NCHUCTIAEMbBIM C MOMEHTA BCKPbLITUS 3K3EMMNsipa CTaHO4APTHOro
obpasua, B TedeHmne kotoporo CO moxeT ObiTb MCNONMBb30BAH MO HA3HA4YEeHUIO.

2 [MpumevaHne 1 BBEAEHO M3-3a HEOOXOAUMMOCTU MOSICHEHUS TepMuUHa «Cpok cnyxbbl CO» Bcneacrteme ero

OTCYTCTBUS B APYyrMX HauuoHanbHbIX cTaHaaptax Poccunckon Pepgepaumnmn, OCBELLAWNX BOMNPOCHl pa3paboTku, onpe-
OEeneHnst MeTPoONOrM4YeCKNX XapaktepucTuk ctaHaapTHbIX 0bpa3uos.

4 O603Ha4YeHNs1 N COKpaLleHUA

B Hacmosiuem cma+HOapme ripuMeHeHb! criedyroujue cokpaueHust U 0bo3HadyeHUs:
CO— cmaHOapmHbil obpaseu;

ACO — ammecmosaHHbIU cmaHOoapmHbIl obpaseu;

A, — oLieHKa cMelLeHnst (BucriepCuoHHbIl aHanus");

A —Jdncno rpynn (OuUcrnepCcuUoHHbIU aHamnu3);

B; — oLleHKa cMeLLeHUsA (OUCrnepCUOHHbIU aHarnu3s);

b —4uncno noarpynn (OucrnepCcUoOHHbIU aHarnu3);

£ — OLLeHKa MorpeLlHOCT I (QUCIEPCUOHHBIU aHanu3?);

£;— OLieHKa MNorpeLLHOCTN U3MepeHUs;

K — koadbdpnumeHT oxeaTa;

MS — cpegH1 kBagpaT (QUCNepCUOHHBIN aHaNKn3);

SS — cyMMa KBagpaToB (OUCepCUOHHbLIU aHanu3);

F— F-kputepun;

N — 4YNCNO pe3ynsTaToB N3MepeHni;

p —uuncno nabopaTtopunii B MexnabopaTopHOM 3KCNEPUMEHTE;

Ny — (opeKkTnBHOE ) YMCNO SNEMEHTOB (MoA)rpynn (OUCEepCUOHHbIU aHaru3);

S — CTaHAapTHOe OTKIIOHeHKe;

Spp — CTaHAapTHOE OTKIIoOHEeHWe, 00yCnoBreHHoe HEOAHOPOAHOCTLIO MeXay 3K3eMnnaApamu;

y
S

o —— CTaRAdPTHOE OTKINIOHEHWE PE3YIIbTaTtOB N3SMEPERWUN, NOJTYHEHHBIX B YCJTOBUAX NMPOMEXYTOHHOU NPe-

LIN3VNOHHOCTH,
Sy, — CTaHAapTHOe OTKNoHeHWe, 0bycnoBneHHoe A0NroBpeMEeHHON HeCTabMNbHOCTLIO;
S, — cTaHAapTHOE OTKNOHEHNE NOBTOPSEMOCTN;
S¢.p — CTAHOAPTHOE OTKNOHEHWE, 0BYCNOBNEHHOE HeCTabUNbHOCTLIO;
S — CTaHAapTHOe OTKITOHeHne, 0bycrnoBneHHoe KpaTKOBPEMEHHON HECTAaBUNBHOCTLIO;
S, — CTaHOapPTHOE OTKIIOHEHWEe, 0BYCNOBNIEHHOE HEOAHOPOAHOCTLIO BHYTPU 3K3EeMNNSAPa;

U, — CTaHOapTHasa HeonpeaeneHHOCTL, 0bycroBneHHas HeOAHOPOAHOCTLIO MeXay 3K3eMndpamu;

U, — CTaHOQapTHas HeonpeaeneHHOCTb, ObycrnoBrneHHad cnocobomMm onpegeneHnss aTTecTOBaHHOMO
3Ha4YeHus;

Ucryy — CTaHOapTHada HeonpeaeneHHOCTL aTTeCTOBaHHOMo 3Ha4YeHUS;

U, — CTaHOapTHas HeonpeaeneHHOCTb, 00yCrnoBeHHada 40 IroBpeMEeHHON HECTabUTbHOCTbIO;

Uy — CTaHOJapTHasaA HeonpeaeneHHOCTL, 00YCNoBNeHHaa KpaTKOBpeMEHHON HECTabUNbHOCTLIO;

Ucpyy — paclunpeHHas HeonpeaeneHHoCTL aTTeCTOBaHHOIo 3HaYeHUS;

X .p.r — 3HAYEHWNE aTTeCTyeMOW XapaKTepUCTUKW;

Xcpyy — aTtTectoBaHHoe 3HaveHne ACO;

) B Pykogodcmee UCO 35:2006 ducriepcuoHHsill aHanu3 obosHayerH ANOVA.
2) B mekcme Hacmosweao cmaHoapma mepMuH «o2pelHocmby UCMONL3Yemcs 8 CmMpo2o CmamucmuyecKom

3Ha4YyeHuUuU, rm. €. KaK Pa3HOCIb Me}xay USMEPCeHHBIM 3Ha4vYeHUemM GerfilvlUHbl U ec0 OelcmaumernsHbIM Uru [IPUHAMBIM
OlIOPHBIM 3HA4YeHUEeM.
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X nens — V3MEPEHHOE 3HAYEHNE aTTECTYEMON XapaKTEPUCTUKN

U, ... — HEOMpeaeneHHoCTb pesynksrata U3MepeHni;

X; — pes3ynbraTt OTAENbHOro N3MEPEHUS B 3KCNIEPUMEHTE (ANCMEPCUOHHBIA aHaNn3);

0 Xp,;, — MOrPeLIHOCTb, 00yCcroBneHHast HeOAHOPOAHOCTLIO MeXay 3K3eMMnispamu;

O Xy — MOrPELLIHOCTb, 00YCNOBNEHHAA AONTTOBPEMEHHOW HECTADUNBHOCTLIO;

0 Xt — MOTPELLHOCTL, 0OYCNOBIEHHAsA KpaTKOBPEMEHHON HECTADOUITBHOCTLIO;

L — cpeaHee 3HaYeHMe COBOKYMHOCTU (MaTeMaTU4ecKoe oXuagaHue);

MS 2 mong — AMCIIEPCUS, obycnoBneHHas pesynsrataMmm MU3MepeHnin BENTMYMHBI B pasfMYHbIX 3K3eMnnspax
obpa3ua;

MS. .., — Qncnepcuna, obycrnoeneHHaa pesynsratamy nsmepeHni BeriMdnHbl B 04HOM 3K3eMnnsipe obpasua;

siﬁhm — KBagpaTt cTaHgapTHOro OTKIIOHEHUS pe3ynsTaToB U3MepeHUn BeNMMYMHBI B OAHOM 3K3eMnnsipe
obpasLa;

by — KO3(PPULIMEHT perpeccuu;

b — KO3(hPULIMEHT perpeccuu;

S(b,) — cTaHgapTHOE OTKIIoOHEeHWe KoagunumueHTa by;

MS,.,— cpeaHee 3Ha4YeHWe KBagpaTa BCI1eACTBME PErPECCUM;

X — BpeM4;

u(Y,) —HeonpegeneHHoCTh NepBoHavalbHOro s3Ha4YeHUA aTTECTYEMON XapaKTePUCTUKK;

Yy— 3HadyeHue aTTeCcTyeMoW XapakTepUCTUKN B Ha4YanbHbI MOMEHT BPEeMEHW;

Y — 3Ha4yeHne aTTeCcTyeMOU XapakTepUCTUKK B TEKYLLIUA MOMEHT BPpeMEHU;

b'— CKOpPOCTb M3MEHEHUS 3HaYeHUW aTTECTYEMOMN XapaKTePUCTUKN;

Viiswithin — YACIO cTeneHen csoboabl gucnepcun MS, ... ;

V(y) — KoBapualnoHHaga MaTpuLua;

U(X) — HeonpeaeneHHOCTb N3MepPeHUsA BpeMEHN;

¥ 2 — KpUTEPWIA annpoKCUMAaLIN;

g — 4UCIIo uccneayembsix npood;

W — BeCOBOW KOS(PPULINEHT;

P — A0BEPUTETIBHAA BEPOATHOCTb.

[ PuMmMe4yHYyaHWNE — B HEKOTOPbLIX padaeliax NCrosb3yioTCA AOMNOJNIHUTEl1bHbIE 0603HaYeEHUS BEITNYUNH, NTTTTHOCTPUN-
pyrowme TurnnHHbie nogaxodbl 4ld pelweHnsAa CTatTuCTUHeCKUX 3afaX.

5 NMnaHnpoBaHne onpeoeneHNss METPONOrMYECKUX XapaKTepUCTUK
cTaHaapTHoOro obpasua

5.1 ObLwmne nonoxeHun

[Mepen Havyanom rnpoBeaeHnsa pabdoT, CBSA3aHHbLIX C MPOU3BOACTBOM U OripederieHUEM Memposio2udecKkux
xapakmepucmuk CQO, Heobxoanmo cocTaBUTb NMnNaH akcnepuMmeHTa. OCHOBHAs YacTb NAaHUPOBAHUS 3KCEPU-
MeHmMaJsibHbIX paboT 3aKntoyaeTCsl B yCTaHOBNEHWUU TpebyeMoro kofindectsa ncxoagdoro matepuana CQO, a Takke
B Bblbope cnocoboB, Memoouk (MEeTO40B) N3MEPEHUIW, UCMONb3YEMBIX NPU onpeaeneHnn ogHoOpPoaHOCTU, CTa-
OUNBHOCTU, 3HAYEHUIN aTTEeCTyeMO Xapakrepnctukn matepuana CO. Beibop vncna otbnpaembix npod ocobeHHo
BaXKEH nMpw niaHnpoBaHumn padoT. Hueno npod 1 KonnmyecTBO NCXOAHOo MaTepuana 3aBUCAT OT pasnUYHbIX hakTo-
poB. B pazagenax o6 nccnegoBaHun oaHopoaHoCcTU (pasaen 7), ctabunbHocT (pasaen 8), yctaHOBNEeHNM 3HaYe-
HUI CBOWCTB WU HEOMNpeaeneHHOCTY pesynsTaTtoB namepeHni (pasgenst 9 n 10) aaHel pekoMmeHaau My no niiaHnpo-

BaHWIO U NpoBeaeHnto paboT No ornpedesieHuUro mMemporsioaudeckux xapakmepucmuk CO.

[ pPUWMEYaAaHWE— I/Iccne,qoaaHme BO3MO>XHOCTHWU BbINOJIHEHNA TEX UITN UHbBIX 3allJlaHUPOBaAHHbIX pa60T MOXEeT
ObITb BKIIIOYEHO B COCTaB NiaHa IKCINepnmMeHTa.

5.2 [loaroToBKa nporpamm
[logrotoBka nporpamMmm paspabomku U oripederieHUS Memposioaudeckux xapakmepucmuk CO HavMHaeTcAa C
onpeaeneHust Toro, kako ACQO aonxeH ObITb NPON3BeEH.

lNMpumep — «llpedycmompeHo npou3zgodcma8o ammecmog8aHHO20 cmaHOapmHo20 obpa3ua cocmaea
rno4yebi, o cr1edyrwuMu HOPMUPOBaAHHLIMU MeMpOJI02U4eCKUMU Xapakmepucmukamu: donycKkaemMbsiM duana3o-
HOM ammecmo8aHHbIX 3Ha4YeHUl Macco8oil KOHYeHmpayuu sneMeHmos om ... 80 ... 2/cm> u donyckaeMbiM OMHO-
cumesibHbIM 3HavYeHuUeM HeorpeodesieHHOCMU ammecmo8aHHbIX 3HavYeHuUl MeHee unu pasHbiMm Z %. Pazpabamebi-
gaembit CO npedHa3Ha4vYeH 0511 Memposio2udecko20 obecrnevyeHuss Memoduk (Memooog) usMepeHuu maccoeou
KOHUeHmMpauuu 3/1eMeHmoas8 8 rio4ysae ... Memododom....».

4
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[ITpuMeyaHUH

1 lNpozpamma paspabomxu CO moxem bbimpe npedcmasneHa 8 8ude MexHU4YecKo20 3adaHus Ha paspabomky
CO ¢ yvemom nonoxernuu F'OCT 8.315, npozpamma oripedenieHuUs mempornozudeckux xapakmepucmuk CO Moxem
bbimbe oghbopmieHa ¢ y4emoM riOfIOKEeHUU, U3NOXEHHbIX 8 HacmoswieM cmaHoapme u pexkomeHoayusx [5].

2 BeeoeHue rnipumevaHusa 1 obycrnoernieHo pekomMmeHoauyusamu HopmamueHbix 0okymeHmos OCT 8.315 u [5],
deucmeayrowux 8 Poccuuckou ®edepavuu, 6 Yacmu mpebosaHul K 0POPMIIEHUK MEXHUYEeCKo20 3a0aHusa Ha paspa-
bomky CQO u nipoepammbl oripederieHUa Mmempornozudeckux xapakmepucmux CO.

dopmynmpoBKa 3agadn paboT AomKHa OXBaTbIBaTb LieSb NporpaMmm paspabomku u orpederneHusi Memposio-
auyeckux xapakmepucmux CO. Npn noaroToBKe nporpaMmmesl paspaboTkn HeobXoanMMo yKaszaTb, Kakoh MUMEHHO
CO u kakol KoHKpemHoU Mampuubi NpeanonaraeTca paspabaTbiBaThb.

B paspabaTtbiBaemol nporpamme onpederieHus Memporioaudeckux xapakmepucmuk CO noarotTosKa K npo-
BeAeHUo paboT AoskHa ObITb NoApOOHO n3noxkeHa. HopMmuposaHue HeonpeaeneHHOCTU aTTeCTOBAHHOMO 3HaYe-
HUA CO gomkHo cBuaeTenbLCTBOBaThL 0 ToM, YTo CO ByaeT cooTBETCTBOBATL CBOEMY HA3HAYEHUIO.

HeonpeageneHHOCTb 3HAaYEeHWIA BENTUYMH, BOCNPOU3BOANMBIX 3TanoHamn wiu Opyaumu ACO, ncrnonbayembl-
MW B 3KCNepumMeHTanbHbIX paboTax, oS KHA ObITb 3HAYUTENBHO MeHbLLE, YeM HeonpeaeNeHHOCTb aTTecToOBaH-
HbIX 3Ha4YeHun cozgasaemoro CO.

[MpaBuNbHbIN BLIOOP ONMOPHBLIX 3HAYEHWUI, K KOTOPbIM DyaeT ycTaHoBNeHa NpocneXxnsaemMmas CBsi3b aTTeCTO-
BaHHbIX 3Ha4YeHU ACO, cunTaoT ocHoBoMNonaraLWmMm npy paspaboTke nporpaMmmel ornpedesieHuUss Memporioau-
yeckux xapakmepucmuk CO. Bbibop B 60nbLLOM CTENeHn 3aBUCUT OT AOCTYMHOCTM ONMOPHbLIX 3HAYEHNIA 1 BO3MOXK-
HocTK nNabopaTopuii BbINONTHATL Heobxoaumble namepeHus. B ceasm ¢ Tem, yto ACO 1cnonb3yroTcs NpermMylLLe-
CTBEHHO Ansa obecne4veHns NpocneXXnsBaeMocTy NocneayoLLInX n3amepeHuin, Bblbop OnopHbIX 3Ha4YeHUn, obecrie-
yuesarowux e danbHelweM rpocrexusaeMocms ammecmosgaHHbIX 3HadyeHull ACO, aBnsieTcs peLuatoLLyM Kak B
METPOIOrM4Yeckom, Tak U B KOMMEPYECKOM OTHOLLEHUN.

Cnepgyet ycTaHoBUTb 0bnacTb, B KoTopon nnaHupyetca npumeHaTs ACO. B 6onbLlUMHCTBE cnydaeB Leny U
3agadn paspabotkn CO onpegenatoT obnactb npumeHeHns CO, Ho MHorga HeobxoaMMbl AONONHUTENbHbIE YTOU-
HeHuns. ObnacTtb npumMmeHeHns CO, ykasbigaemas 8 riacriopme CO, He UckntodaeT apyrie cdepbl ero npyMeHe-
Hus. ObnacTtb npumeHeHua CO MoxkeT ObITb pernaMmeHTUpoBaHa 3akoHogaaTeNbHbIMW, HOPMaTUBHO-NPaBOBLIMU
akTaMW, HayuoHallbHbIMU, ompacriessiMu cmaHdapmamu, crmaHOapmamu ripednpuamud.

[IlpumMmeyaHUS

1 BosmoxHocms ripumeHeHus CO no HasHaydeHur, He ykaszaHHomMmy e riacriopme CO, OormkHa bbimb roomeepx-
oeHa OOornonHUMernbHbIM SKCIIepUMEHMOM.

2 BeeldeHue npumevaHusa 1 obycrnoerneHoO Heobxo0uMoCmbiO NMOACHEeHUA 803MOXHocmu ripumeHeHus CO o
Ha3Ha4yeHuro, He ykalaHHomy 8 rniacriopme CO.

5.3 Bonpochkl TpaHcnopTUpOBaHUA

[epen Havanom akcnepuMeHTanbHbIX paboT HeobXoANMO YCTAHOBUTL BO3MOXHOCTE NMEPEBO3KU NaHUpye-
MbIX K narotosneHuno ACO cornacHo geucteyrowm npasunam. MHorne ACO npeacTaBnsaloT ONacHOCTE ANS
300POBbLSA YenoBeKa npu HernocpeacTBeHHOM BO3aeUCcTBUU MaTepuana. [NpaBunbHbIV BbIDOP M NpUMEeHeHWe Haa-
nexatlen ynakoBKM U COOTBETCTBYHOLLEN MapKUPOBKA — OAHU K3 rMaBHbLIX TpeboBaHWUN NPpU TpaHCNOPTUPOBAHUN
noTeHUManbHO onacHoW npoaykuun. Heobxooumo cobodeHue ycnogul U rnpaesuisl mpaHcriopmuposaHus onac-
HbIX Mamepuaroeg, Komopbie ycmaHo8neHbl coomeemcmeayrouwiumu doKymeHmamu. lNepe peannsaumen npo-
rpamMmm paszpabomeku u oripedernieHuss Mempoinoaudeckux xapakmepucmuxk CO gomkeH bbiTb NpoBeAeH BCECTOPOH-
HWW aHann3 TpeboBaHWW K TPAHCMIOPTUPOBAHUIO U yriakoBKe MaTepunana cosgaBaemoro ACQO.

5.4 OTOop ncxogHoro matepuana

[lepBooYepeanHaqa 3agava paspabomku n atrectayunn CO 3aknoyaeTcsl B yCTAHOBNEHUN HEOBX0QMMOro
KONM4ecTBa NCXOOHOro(bix) MaTepunana(os), us komopozo(bix) bydem uzzomosneH (A)CO c TpebyeMbiMK CBON-
ctBamMu. CneayeT yd4UTbIBATh, YTO ANA MAaTPUYHLIX MaTepanoB MOTYT CYLLLEeCTBOBAThL OrpaHnyeHns, ceBsisaHHbIe
CO CBOMCTBAMM 3TUX MaTepuanoB. HekoTopble KOMOWMHALMN «MaTepUuan—CBOWUCTBO» QYEHb peaKknue Unm MoryT
ObITb peaKnMK B coueTaHUN ¢ ApYrMMK CBOUCTBAMU, YTO TpebyeT Nnoncka KOMNPOMUCCHBLIX pelleHU. B HeKoTo-
PbIX CNy4asxX MOXeT ObITb UCMOSIb30BAH METOA CMeLLMBaHUS U/ AobaBOoK.

KonmyecTBo He0bX0AMMOro MaTepuana onpeaensaeTca cneayoumm:

- YACNOM 3K3eMNIApoB paspabaTtbiBaemoro (A)CO:;

- 4yucnom npob, HeobxoanmMbIX ANs UccregoBaHUsS 0QHOPOAHOCTHU;
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- yucrnom npob, HeobxoAUMbIX AN uccnegoBaHUsa cTabUNbHOCTU;

- YMCNoMm Npob, HeobXoAMMbIX 41151 YCTAHOBNEHNS 3HaYeHNs: aTTecTyeMon xapaktepucTnkm matepmana ACO;

- Yucriom npob, HeobxoAUMbIX A8 UccneaoBaHUA BO3MOXKHOCTU BbINONTHEHUA nNporpamMm pas3pabomku u
ornpedeneHuss Mempornoaudeckux xapakmepucmuk CO;

- KOTMYeCcTBOM MaTepuana, HeobxoaAMMoro 4ns 0gHOro N3MepeHus.

Heobxoanmoe konn4ecTtso ncxogHoro matepuana ACO — 3To kommepyecknii doakTop, KoTopbIA AoMmkeH
ObITb 3apaHee cnnaHupoBaH. BaxkHo onpeaennTb KONMYecTBO aK3eMnisapoB unu komnnekros ACO, koTopble npes-
nonaraeTca peannisoBaTb B TedeHue cpoka 200Hocmu ACQO. B cBsa3su ¢ Tem, 4Tto cpok rogHocT CO 3aBUCUT OT
CcTabunbHOCTN MaTepuana, 3ToT napamMeTp TakKe BIINAET Ha KONMYeCcTBO HeoOXoaMMOro MCxXoaHoro matepuana.

lpumep — MukpobuonoaudeckuM MamepuanamMm ceolicmeeHHa o2paHU4YeHHass cmabunbHOCMb,
MOSMOMY UX CPOK 200HOCMU KOopo4de, YeM Y 20PHbIX nNopod. [ns pasHO20 Kosiudecmea 3K3eMnsipoe
CO, komopoe npednofnazaemcs peanuszoeamsp 3a 200, Kofiudecmeo ak3eMnnsapos CO mukpobuosnoau-
YyeckKko20 Mamepuarna 6ydem MeHblUe, YeM Konu4dyecmeo skszemnnspoe CO 20pHbIX nopod. [ns onpede-
NeHuss Memposio2udeckux xapakmepucmuk CO Mukpobuosno2udeckux Mamepuaroes nompebyemcsi 60s1b-
uwiee 4ucno npob, HeobxoouMbIx Orst Ipoeepku cmabunbHocmu e nepeblili(bie) 200(bl) U/Unu e medyeHue
gce20 cpoka 200Hocmu CO.

5.5 UccnepoBaHe BO3MOXHOCTU BbINONTHEHUA NporpamMmm

ccneaoBaHWe BO3MOXXHOCTU BbINOMTHEHWUS NPporpamMm paspabomku U orpederieHUs Memposio2u4ecKux xa-
pakmepucmuk CO NpoBOAAT B TeX crydadax, Koraa BO3HUKAT COMHEHUA B NoNy4vYeHU 4oCcTaTovyHO OAHOPOAHOIo
n ctabuneHoro ACQO. [1nga Belbopa Haunydllero cnocoba npurotoneHns matepuana CO, Bbibopa cTabunsHOro
Marepuana nnu onpeaeneHns NnpurogHoCTU ero Anst AoOCTMXKEHUS NOCTaBIEHHOW Lieny He0bXoaMMO BKIHOYEHNE B
nporpaMmMmy onpegeneHna MmetTposiorndeckux xapakrepuctmk CO nccnegoBaHUK, CBsA3aHHbBIX C BO3SMOXHOCTLIO
BbIMOSIHEHUS BCEX 3anfiaHUPOBaHHbLIX padoT.

MccnegoBaHWe BO3MOXXHOCTU BbINONTHEHUSI NporpamMm rnpoBOAAT B LiendAX npegocTaBneHns BO3SMOXKHOCTU
nabopaTtopusiM, ydacTBYHOLLMM B paboTax no onpeaenieHnto 3Ha4eHUN aTTeCTYEMbIX XapaKTepUCTUK MaTepuana
ACOQO, npoBepUTL CBOU CpeacTBa N3MepeHni, obopyaoBaHue, oTpabotate Memoduku (MeTodbl) MamepeHuit. Ins
Takux nccnegoBaHU pekomMeHayeTcda UMeThb NapTUo Matepuana, He omiu4darouwe20cs LN HesHa4vynTenbHO OTNU-
YyaloLL,erocd no cBoMCcTBaM UK cocTaBy OT UcxogHoro mateprana ACO.

5.6 NMpeagnonaraeMbin CPOK CNYXObl U CPOK roAHOCTHU

[Tpeanonaraemsin CpoK crnykbbl U cpok rogHoCcTU ACQO OTHOCATCH K BaXKHbIM NMapamMeTpam, KoTopble Heob-
XOQMMO YYUTLIBATL NMPKY NnaHUpoBaHKUK paboT No onpeaeneHuto metTponorndecknx Xxapakrepunctnk CO. Ina yee-
nnveHnst cpoka cnyxobl n/mnun cpoka rogHoct ACO O0mKHbI ObITh NPUHATLI MEPbI, YYUThIBaKOLLME NpUpoay
haKTopoB, BNUAIOLLMX HA CTabUIMbHOCTL MaTepuana.

lpumepsbi

1 YUpeamepHoe 8bicywiugaHue Unu CrIUWKOM 8bICOKasi enaHocmb mMo2ym decmabunusupogamb mame-
puasn. Bo MHO2UX criy4asiX e/IaXXHOCMb U2paem KITH04Ye8yH POslib 8 MexaHu3max, eedyuwiux K HecmabunbHocmu
Mampuubi U ee napamMempoas.

2 [Insa npekpawleHusi 6akmepuanbHou akmusHocmu 8 CO buonoz2u4veckux Mmamepuanos moxem 6simb ripe-
dycMmompeHa cmepusnusayus unu nacmepu3layuss mamepuana. O0Hako cnedyem yvumbigamb, 4mMo 3mu Mepbi
MO2ym He2amueHO 8JIUsimb Ha ceolicmea Mmamepuarnia.

3 Beederue pa3nu4vHbix 006a80K 80 8pPeMSs IPU20MOBJIEHUST PAcMeopos8 MoXxem yeenudumb CPOK CnyX6bi
u/unu cpok 200Hocmu CO.

[MpeaBapuTensHast UHpopMaLna o0 CTabUNbBHOCTU N YCNOBUAX XpaHeHUSa MaTepunana CO MOXET BbIThb Nosny-
YyeHa U3 nutepaTypHbIX UCTOYHUKOB.

Cpok rogHocT CO 3aBUCUT OT YCNOBWUW XpaHEHUS, TLLATENbHOCTU UccneaoBaHUa cTabunbHocTn CO, 06Bek-
mueHocmu 8bibopa e/TusaroWUX hakmopoe U rosflyYeHHbIX OUEHOK (CM. 8.9).

5.7 lpurotToBneHne martepnanos

5.7.1 BBoaHasa 4yacTb

B HacTosileM nogpasaerne gaHol obLlme, HoO He UcHeprbiBatoL e pekoMeHaaumn, KacatoLnecst NpUroToB-
neHuna matepuanoB CO. lNpeacTtaeneHsl HaMbonee YacTo BCTpeYatoLLMecst NonoXeHus, TpedyroLue TuaTtelbHOro
npeaBapUTENbLHOMO pacCMOTPEHUS nepe peanulauyen Metoaunk npurotosneHma CO, onpeageneHns MeTponoru-
yeckunx xapakrepuctuk CO.

5.7.2 CuHTEeTUYeCKNe MaTepuanbl

CUHTeTU4ecKne maTepuarbl, TakMe Kak YMCTbIe BEeLLEeCTBa, pacTBOPLI U ra3oBble CMECKH, FOTOBSIT CNOocoboM,
OTNINYHBLIM OT NPUTOTOBNEHUS DONbLLUMHCTBA MAaTPUYHBLIX MaTepuanos. [1pn co3gaHnn maTtepuanoB Ha OCHOBE Be-
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LLIECTB BbICOKOW YACTOThI ANl YMEHbLUEHUS coaepKaHUa npuMecei MoryT BbITb MCNOMb30BAaHbI AONONTHUTENBHbIE
MeToAbl OYUCTKN. BbIDOP 3TUX MEeTOAO0B 3aBUCUT OT OCHOBHOIO, NPpeACcTaBMAsItOLLEro MHTepec KoMnoHeHTa. MeTo-
Obl OYUCTKKM BKOYAOT B cebs1 ANCTUNNALNIO, NEPETOHKY W/WTN NepekpucTannnsaumto. Nocne o4NCTKU UCXOQHOTo
maTepunana CO napTturo ACO rotoBAT ¢ y4EeTOM pekoMeHaaLUu, onmMcaHHbIX B 5.7 —95.9.

[TpumevyaHuns

1 MHorme pacTtBOpbl U ra3oBble CMECU TOTOBAT C UCMNOMNb3OBaHMEM METOoAAa rpaBUMETPUN, AN KOTOPOro Jerko
MOXET DObITb YCTAHOBINEH BogKeT HeonpeaeneHHOCTU. CTeneHb YNCTOTbl UCXOAHbLIX MaTeEpUanoB U HEONPeaeneHHOCTb
ee OUEHKN BXOOAT B MOAENb pacyeTa 3HA4YeHUN BENUYMH, XapakTepuaylowmnx coctae matepuana CO, n nx Heonpeaenek-
HOCTW.

2 [lpn npurotoBneHnn matepmnana CO moxeT bblTb MCNONb30BaH BOMKOMOMETPUYECKUN METO[, OTHOCUTENbHO
NPOCTON B peanu3aummn, HO, KakK NPaBuno, Xapakrepusyrwmncsa bonee BbICOKOW HEOMPEAENEHHOCTBIO, YEM IPaBUMET-
PUYECKUN MEeTOoA.

5.7.3 CMmelLnBaHMe MaTepUuanoB

Cnocob npurotoBneHuns matepurana CO nytemMm cMmeLllnBaHns ABYX N B6onee MmaTpuL, NPUMEHSAIOT B TOM
cnydae, ecnuv npeanonararoT, YTO 3HaYeHWe BenuUvnHbI, ycTaHaBnmMBaemoe npu atrectaunn CO, byaeT oTHOCK-
TelNbHO BbICOKUM U HU3KUM. DTOT NPOLIECC Ny4lLle BCEro OCYLECTBMNATE C IPUMEHEHMEM MaTPULL aHaANTOTUYHbIX
BWOOB.

[Tpy cMeLllrMBaHUN MaTepUanbl AOKHbI HAXOAUTLCS B TAKOM COCTOSIHUW, YTODLI OTCYTCTBOBANW arfioMepaThl
yacTtul, lNockonbKy Bnara B cMeLLlMBaeMbIX MaTepuanax Cny>XUT OCHOBHbIM pakTopoM arnomMepaumn, cyLlka ma-
TepuanoB Ha BO3ayXe, Kak npaBuno (Ho He Bceraa), NpUBoAUT K UCHE3HOBEHWIO arnomMepaToB Npu cMeLLBaHUN.

Heobxoaumo yuuThIBaTh, YTO B psige cry4vaeB arnomepaTtbl MOTryT He MCHE3HYTh NP CMeLLUBaHUK U HEKOTO-
PbIV YPOBEHb arfnoMepaLmm YacTul, MOXKET BbITb HEU3DEXKEH.

Mpumep — B coesoM nopouike azsioMepamabl COXpPaHSIIOMCS npu codepxaHuu enaz2u meHee 2 %.

Cnepytollee TpeboBaHMe K Haanexatlemy cMmellnBaHU UCXOOHbIX MaTepuanoB COCTOUT B TOM, YTOObI
MIOTHOCTb CMEeLLBaeMbIX 0bpa3LIoB 1 pacnpegeneHne pasmepa ux Yactuu, bbinmn nogobHeIMU. OTO CyLLECTBEHHO
YMEHbLUWUT onacHOCTb cerperauum. Micnonb3oBaHne nogxodsiLen TEXHONOrMN, NpaBuUbHOE NPUMEHEeHNEe MeTo-
0B YMEeHbLLUEHWA pa3sMepoB YacTul, U CMeLLBaHWA NMO3BOSAT MONYYUTb NAapTUO 4OCTaTOYHO OAHOPOAHOrO U
cTabunbHOIro MaTepuana.

PekomeHayeTca NpoBoANTb UccnegoBaHne 0aHOPOAHOCTM HECKONbKUX MOPLMA CMeLLaHHOoro MaTtepuana
OTHOCUTENbHO YCTaHaBNMBAEMbIX NMPY aTTecTauny BENUYUH, XapakTepu3ayHoLLNX cOCTaB U CBONCTBO.

[TpunmeyaHwune—[na nonydeHnsa ceegeHnn o6 ogHopoaHoctn marepuana CO nccnegoBaHne gonyckaeTcs
NPOBOAUTL, UCNOMNb3ysl HEDBOMbLIOE KONMMYECTBO nopuun. CUMTAIOT, UTO pe3ynbTaTel NU3MEPEHUN OnpeaensieMon Bernn4un-
Hbl B 10 npobax moryT 6bITb AOCTATOYHBIMWU ANSA MPUHATUSA PELWEHUS O NMPUrogHOCTU CMELWAHHOro martepuana ans
aanbHEUWNX MccneaoBaHuUN.

5.7.4 lobaBku
B HeKOTOpPbLIX cryvyasax MeTo BBeaeHUS A4oDaBOK paccMaTpuBatoT Kak 0anH U3 Hanbonee noaxoasaLmx npw
narotosneHun matepuana CO.

lMpumep — Memod sesederust dobasok moxxem 6bImb NpumMmeHeH npu uzzomosaseHuu ACO cocmasa:

- NOJTUXJIOPUPOBaHHbLIX buheHUI08 8 CBUHOM XXUpe, Mamepuasi KOMmopbIX Npu NoebIWeHHbLIX memnepamy-
pax npedcmassisiem cobou XUOKocmb;

- pacmeopos8, MemaJsiioe u crnjiasoa8, Macesi;

- 2a308bIx cmeceu u ap.

OcobeHHocmMb NPUMEHeHNa MeToAa BBeaeHWs 4o0aB0oK COCTOUT 8 He0bXoOUMOCMU OOCTUKEHNS A0CTaTOM-
HOW ogHopoAHOCTU U cTabunbHocTu MmaTepuana ACO. NpasunbHoe Ucnonb3oBaHWe MeToa BBeaeHNs 4obaBoK
MNo3BONIAET NONyYNTb MaTepuarn, oTeevaroLwmii TpedboBaHUAM 0HOPOAHOCTU U CTAabUNBbHOCTK AaXke ANSA TBepAbIX
MaTepunanos.

O0HuM u3 criocobos peanu3zayuu meToaa BBeaeHNs 4obaBoK Npu UCMoSIb30BaAHUM TBEPALIX MaTEpUarioB
MOXXEeT ObITb MPUMEHEeHVe MeToda «HavyalbHOro CMadnBaHUA», 3aKTHYaoLLEerocs B TOM, YTo AobaBngeMblii KOM-
MOHEHT PacTBOPAOT B HEOOX0JMMOM KONMYeCTBE pacTBOPUTENSA, JOCTATOYHOM ANS NOMHOro cMadvBaHus no-
BEPXHOCTW TBepJoro matepuana. PactBopuTtenb JoJKeH ObiTh BbIOpaH Takum obpasom, YToObl MOXHO ObINo
KOHTPONMpOBAaTL ero ncnapeHue.

[TpumevyaHuns

1 Ecnn ckopoCTb UcnapeHusl CIIMLLKOM BbICOKa, A40OaBKa CHOBA MOXET BblAENUTBCH U3 Nop n obpasoBatb CKoMne-
HUA. B 3TOM cny4vae cBs3b A0OaBKU C NMOBEPXHOCTBID HE ByaeT AOCTATOYHOW, YTO MOXET BIMUATb HA CTADWUITbHOCTb U
OOHOPOOHOCMBb MaTepuana.

2 CnNMWKOM marble CKOPOCTU UCMAPEHUA MOIyT MPUBECTN K MUTPaUnN OPYyrMxX KOMIMOHEHTOB, MPUCYTCTBYIOWNX B
MaTtpuue, N gaxe K nx nortepe.
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[nsa psaaa rpynn matpudHbix ACO npnuMmeHeHne meToda BBeaeHUA 4obaBoK cHMTaAOT HENOAXoAALLMM Cro-
coboM nonyyeHVs matepuana c TpedyemMbiMy 3HAYEHUAMU XapaKTePUCTUK, MOCKOIbKY 3TO MOXET CTaTb MPUYUHON
nonydyeHusa matepunana ACO, oTnuyaroLlerocs oT Mmatepuana peansHon npoobsil.

[TpumeyaHwme— MoryT BO3HUKHYTb pasnuyusi B COCTaBE Marepuanos, T. €. COeANHEHUs1, BCTPEYaIOLWNECS B
npupoade u BBeAeHHbIe B KavecTBe 4006aBKK, MOIMyT DbiTb Pa3nmUyHbIiMUK, 4YTO ByaeT BNUATb HA X CNOCODHOCTL, HAaNpPUMep,
K 3KCTpaKLun.

Heobxoanmo KOHTPOTMPOBATL 3KBUBANMEHTHOCTE A0DABNAEMOro Mmatepmana K npupoaHbIM (3arpa3HeHHbIM)
MaTepuanam (rpu ycroeuu, ecriu He riocmaaerieHa crieyuarnbHas UHas 3adadya) B Lensx co3gaHus npeactaBuUTeslb-
Horo maTepuana ACQO no oTHOLUEHUIO K peanbHbIM Npobam.

5.7.5 TomoreHnsauua n aeneHue

BbibpaHHbIV UCXOOHbIA MaTepuar, Kak npasnno, NoaBepratoT HECKOSTbKUM 3Tanam NoaroToBKW NPU N3roToB-
neHusa matepuana CO. 3tansl n3rotosrieHUsa matepuana CO MoryT BktodaTh B Cebs CyLLKY, U3MenbveHue, npo-
cenBaHue, KoHcepBaluto, pasaeneHune n/mnn gpacosky. [Npu nnaHupoBaHUK padoT no cosgaHuo CO gomKHbI ObITh
3apaHee BbIOpaHbl arperaTHoe COCTOAHME, COCTAaB (CBOUCTBA) UCCedyeMOoro MmaTepuana.

MaTtepunan CQO, B psige crnydaeB, MOXET NpeacTaBnsiTb CODOW 3KCTPAKT KAKoro-nbo KOMMOHEHTA, BblAeNeH-
HOro U3 nccrnegyemol matpuubl. OgHako npeanoyvTuTensHee, YToObI NpoLeaypa NnpurotoBneHus matepunana CO
Mo3BoNAa cCoxXpaHAaTb MaTpuLy UCXOQHOro Matepuana, HeCMOTPA Ha TO 4YTO B pesynbTaTe 3TOro npolecca
HeOOHOPOAHOCTL MaTepuana MOXeET OblTb YMeHbLLEeHa, a CTabUTbHOCTbL — YBENUYEHA.

[MTpumeyaHwune — [loctaBka ctaHgapTHoro obpasua, marepman KoToporo npeacrtaBnsieT cobor SKCTPaKT, HE
NO3BONUT NPOBEPUTL NPaABUMNBbHOCTb NPOBEAEHUST NPOUEeaAYyPbl 3KCTPakumm B nabopatopum notpebutens.

Bribop cnocoba npuroToBNeHUA MaTepuana npoBoasT ¢ y4eTOM TpeboBaHU K ammecmogaHHOMY 3HaJe-
HU0, HeonpeaeneHHOCTU ammecmogaHHo20 3HaveHUss ACQO, K cpoKy cilyxbbi, cpoky 2o0Hocmu ACQO, K criocoby
npumeHeHuss ACO.

5.8 OnpeaeneHne ogHopoAHOCTU

[1py BbINOSHEHWUW NPpOrpamMmsbl oripederieHuss Memporsioaudeckux xapakmepucmuk CO Heobxoanmo npoBec-
TW nccneaoBaHWe ogQHOPOAHOCTU C LLenbio NpoaeMOHCTPUPOBAaTh AOCTATOUHYIO 0AHOpoAHOCTE MaTepuana CO
MeXay aksemnnapamum B naptnn. OueHka HeonpeaeneHHoCcTn, obycnoBleHHOW N3MEHEHWEM COCTaBa (CBOWCTB)
Mexay akzemnndpamy CO B napTUn, NO3BONSIET YCTAHOBUTL COCTABNAOLLYHO YacTb HeoNpeaeneHHOCTU aTTeCTo-
BaHHOro aHaveHust ACO.

B cny4yae ecnu matepuan ogHopoaHbIM (Hanpumep, pacTBop), onpeaeneHne MexaskseMnnapHou HeoaHO-
POAHOCTU Takxke Heobxoaumo. Npun nccnegoBaHun Teepabix Mmatepuanos CO, BKNoYaa CycneHsnm 1 ocaaku,
HeobXoOuMOo NpeayCcMOTPETb UCCIeJ0OBaHNE BHYTP3IK3IEMMISPHOW HEOAHOPOAHOCTW Ans onpeaeneHnst HauMeHb-
e npeacTaBUTENbHOW NMpobbi.

Uucno npob HeobxoauMMbIX, AN onpeaeneHnst oaHOPOAHOCTU, 3aBUCKUT, MPEUMYLLIECTBEHHO, OT YKUcna npoo,
HeobXoOuMbIX NP UccneagoBaHKM ogHOPOAHOCTM MexXay akzemnngpamn CO. MUHMManbHOE YMCNOo NPOU3BOSBHO
oTbunpaembix aksemnnapoB CO, kak npasunio, Bapbupyemoe ot 10 ao 30, He 4omkHO bbITb MeHee 10.

[Tpu onpegeneHUn oNnTUManbLHoOro Ymucna npob aAng nccnegoBaHug OAHOPOAHOCTY PEKOMEHAYOTCS UCTIOSb-
30BaTb CTATUCTUYECKM OOOCHOBAHHbLIE METObI, YYMUTbIBAOLLME BIIUSIHWE HEOoNnpeaeneHHOCTHN, ODYCITOBNEHHOW N3-
MepeHnamMun. Hucno oTbupaemsblix Npod 3aBUCUT OT 0bbemMa NnapTuK, BbIbpaHHbIe 3K3eMMNSApbl A0STKHbI ObIT Npea-
CTaBUTENbHbLIMW NO OTHOLLEHKUIO Ko Bceln napTun matepuana ACO. Npu BeINONHEHUX 3TOro TpeboBaHUSI HeobxXoaK-
MO YYUTBIBATb HeoNnpeaeneHHOCTb U3MepeHUW, ABNAOLLYHOCA (B YCNOBUAX MOBTOPSIEMOCTW) pyHKLMEN CTaHOAPT-
HOro OTKNMOHEHWS MOBTOPSAEMOCTU U YMcna napaniienbHbIX MU3MepeHUi.

B [OCT 8.5631, [4] npuseOeHb! KOHKpemHbIe peKoMeHOauuu o raHuposaHuro U rpogedeHuro pabom o uc-
criedosaHuro o0HopooHocmu mamepuana CO.

[1pumeuyaHue— BgedeHue nonoxeHus obycriosrieHoO mpebosaHuaMu HayUOHanbHbIX HOpMamueHbIX
dokymedmos [OCT 8.6371 u pexomeHOayuu [4] 8 yacmu uccriedogaHus ooHopooHocmu CO.

5.9 OnpeaeneHune ctabuUnNbHOCTI

NccnenoBaHue cTabuUbHOCTU NPOBOAAT B Lensx noareepxaeHna ctabunsHoct matepuana CO nnum ouen-
KW CTEMEHU ero HectabunbHOCTM Nocne npurotoBneHud. loctatouHo cTabunbHble MaTepuansl MoryT obnagaTb
HEeCTabUTbHOCTLIO N0 OTHOLLEHUIO K OAHOMY U HECKONBKUM aTTecTOBaHHbIM 3HaveHusiM CO.

CTtabuneHocTe MaTtepunana ACO MoXeT pasnmyaTbCs B YCNOBUSIX:

- XpaHeHus1 (QoNroBpeMeHHast CTabunbHOCTL);

- TPAHCNOPTUPOBaHUSA (KpaTKOBpEMEHHAas CTabUNbLHOCTDL).
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[onroBpemMeHHas cTabunNbHOCTL onpeaenseT CTeneHb 0CTaToOMHON HECTAOUITbHOCTY aTTECTOBAHHOMO 3HAYe-
HUA ACO npu 3agaHHbIX yCrnoBusiX XpaHeHusa. Heobxoammo ycTaHOBUTL AaHHbIE YCIIOBUSA 1 MPOBECTU Uccrneao-
BaHWe YCTOMYMBOCTM CTAabUNBHOCT MaTepunana B 3TUX ycnoBusix. MicxoaHasa TemMnepartypa gosrmkHa bbITb BbibpaHa
Taknm obpas3om (ecsiu 3mo 803MOXKHO), YTODbI 3HaYeHNe aTTecTyeMon Xxapakrepuctukn matepuana CO He n3MeHs -
noce, T. e. matepuan ACO coxpaHsn ceoto cTabunbHOCTb.

[TpwnmeyaHune— MHOrMe Dnonormiyeckme n NpupoaHbie mMmatepuanbsl NPOABNAIT ONpeaeneHHyl CTENneHb
HECTaOUNBHOCTN, HECMOTPSA Ha CTapaHusa onpeagenuTb (YCTAaHOBUTL) ONTUMAIbHbIE YCNOBUSI XPaHEHMWS.

YcnoBust TpaHCNoOpTUPOBaHUA crneayeT BblbMpaTth Takium obpasom, 4Tobbl U3MeHeHWe 3Ha4YeHUsl aTTeCTOBAaH-
HoOW XapakTtepucTikn maTtepuana ACO Bo BpeMs TpaHCropTUPOBAHUA He NPeBbILLAano M3MEeHeHNs 3Ha4YeHUs aTTe-
cToBaHHOW xapakTepucTtnkm ACO B ycnoBuSaX XpaHeHUs y narotoesutens. B Tex cny4yasx, koraa ycnoBus TpaHc-
noptupoBaHua ACO (Hanpumep, OT N3roTOBUTENS NOTPebuTento) BNUAT Ha cTabnnbHOCTL MaTepuana bonbLue,
YyeM YCIoBUA XpaHeHUs1, HeonpeaeneHHoCTb, 00yCnoBneHHas KpaTKOBPEMEHHOW HeCTabMNbHOCTLHO, A0 KHA BbITh
cocTaBnawLLen HeonpegeneHHoOCTN attectoBaHHoro aHadeHusa ACO.

B xoae akcnepumeHTanbHbIX paboT TpebyeTcs NpoBecTy nccnegoBaHe KpaTKoBpeMEHHOM cTabunbHOCTH
CO npu pasnuuHbIX TemMnepaTypax ¢ Lenbio U3ydnTb BIUSHUE TeMnepaTtypbl Ha ceocTea Matepunana CO.

[TpunmeyyaHne— HeobxoaumocTb nccnegoBaHmsa onpeaensieTcs Tem, YTo BO BPEMS TPaHCNOPTUPOBAHUS
TeMneparypa marepuana MoxeT nameHsaTbecst o1 MmHyc 50 °C go nmoc 70 °C, 4ymo, 8 c8or oyepeldb, MOXem U3MEeHSMb
cocmas, ceolicmea mamepuarna, USMeHSMb 3Ha4YeHUd Mempornoaudeckux xapakmepucmuk ACO.

[To peaynbTaTam nccrnegosaHnia A0S KHbI ObITb YCTAHOBNEHLI YCIOBUSA TpaHcnopTuposaHust CO, paspaboTa-
Ha MHCTPYKUMS No ynakoBke maTepunana CO. UccnenoBaHue KpaTKOBPEMEHHOM CTAabUNBbHOCTU, KaK npaBnno, 3a-
HUMaeT 1—2 MecC, HO 3TOT CPOK MOXKET BbITb NpoaneH Npn oAHOBPEMEHHOM YCTaHOBNEHUU ONTUMaSIbHbIX YCIO0-
B XpaHEeHNS.

NccnegoBaHue cTabuUibHOCTU TPeBbyeT 3HaUUTENBHOro KonnyecTra ak3emMmnnsgpoB Mmatepuana CO. [ns Kax-
0Oro OTAENbLHOro aKCneprMeHTa HeobxoAMMo MMeTL Bbonee ogHOro aksemnnsapa. B cBsa3u ¢ Tem, YTO UcchegoBa-
HUS AOJTTOBPEMEHHOW CTabUITbHOCTU NMPOAOIKATCH, KaK npaBnno, 24 —36 Mec 1 BKItoYatoT B cebst 5—6 aKcne-
PUMEHTOB, TO ANl UBMEPEHUI NPU Kaxkaon TemnepaType TpebyeTtcd He MeHee 10— 12 ak3emnnsipoB. Ecnu nna-
HOM 3KCNeprMeHTa NpeaycMoTpeHbl CCneaoBaHUA MNPU pas3nUYHbIX TemnepaTtypax, TO YUCNO 3K3EeMMIISIPOB
OOIMKHO BbITb YBENTMYEHO COOTBETCTBEHHO. [N nccneaoBaHUA KpaTKOBPEMEHHOW CTAabUNBHOCTU NUCMOMNb3YIOT
3— 5 OTAENbHbIX 3KCMEPUMEHTOB B TeYeHWe ABYX Heaerb.

[py nccnegoBaHUK KpaTKOBPEMEHHOW CTADUITBHOCTU B YCITOBUSAX PUKCUPOBaHHOW TeMnepaTypbl Heobxoaun-
MO€e YMCcno 3KkzemMnnapoB coctaBnsaetr 6—10. INpwn nccnegoBaHnU KpaTKOBpPEMEHHOW CTabWUNbHOCTN B YCNOBUSAX
pPa3NUYHbLIX TEMNepaTyp HeodbXoanMoe YNCII0 3KIEMNIISIPOB A0MKHO ObITb COOTBETCTBEHHO YBENNYEHO.

[TpuumeuyaHune— llpn Boibope yncna akzeMnnsapoB, TPEDyOWMXCA ANS nccnegoBaHus ctabunbHOCTH,
HEOOXOAMMO Yy4YMTbIBATb HEOQHOPOAHOCTL MaTepuana. Ecnm matepmnan HeogHopoaeH, TO HEOBXOAMMO BbINOMHATL OT-
NernbHble U3MEpPEHUs1 C UCNONMb30BAHMEM HECKONbKUX 3K3EeMMNNAPOB, a He NPOBOAUTb MOBTOPHbIE U3MEPEHUS HA Ma-
TOM YUCNE 3KIEMMIMSAPOB.

[Mpu onpegenennn ctabunsHocT CO NpegnodTUTENbHO paboTaTh B YCIIOBUAX MOBTOPSAEMOCTI. B NpoTuB-
HOM cfyyae cTaHgapTHas HeonpeaeneHHoCTb, 06ycnoBneHHasa HecTabunbHOCTLIO, ByaeT N3nuLHe yBennyeHa
13-3a BUSAHUS YCNOBUIA NPOMEXYTOUYHON NPEeLU3NOHHOCTM.

NccnepoBaHus B yCNoBUSAIX MOBTOPSAEMOCTIN MOTYT ObITb NPoBeAeHbI NP NCMONb30BaHNM M30XPOHHOIO NJia-
Ha 3kcnepumeHTa. MeToa npegycmaTpurBaeT XpaHeHue Bcex Npob B yCoBUAX TeMnepaTyp, NPy KOTOPbIX M3MeHe-
HUe 3HaYeHWs1 aTTecTyeMon XxapakTepucTukm matepmana CO MUHUMAanNbHO UK oTcyTCTBYET. [pobbl HaxoaATCS
npy BbIDpaHHOW TeMnepaType A0 TeX NMop, NoKa BeNM4nHa, xapakrepumaytolas cocTaB U CBOUCTBO, BO BCEX
npobax He byaeT namepeHa. Bpems kaxxaoro akcneprumeHTa onpegensieTcsa BpeMeHeMm, npoLleglivmMm ¢ MOMeHTa
MOMELLEeHNS 3K3eMIMNAPOB B YCIOBUS BbiIDpaHHOW TemMnepaTypsbl, 40 MOMEHTA, Koraa MHTepecyoLlas BennyunHa,
XapakTepuayroLlast cocTaB U CBOMCTBO, BCEX 3K3eMMISAPoB byaeT namepeHa.

[1ns knaccuyeckoro nnaHa akcnepumeHTa (8.2) cneayet BblbpaTb METOAUKY U3MEPEHWNI C HU3KMM 3HAYe-
HWEeM CTaHOapPTHOro OTKMOHEHWS MPOMEXKYTOYHOW NPeLU3MOHHOCTH.

[TpumevaHuna

1 TToCKONbKY AOCTUIHYTb BbICOKOW BOCMNPOU3BOAMMOCTU pPe3yrnbrata U3MEPEHUN MO BbIOPAHHOW METOANKE U3ME-
PEHUN CIOXHEE, YEM BbICOKOU MOBTOPSAEMOCTH, MpegnoYvTUTENbHEE UCMNONBb30BATh U30OXPOHHbLIU MNIaH 3KCNepumMeHTa.

2 HeonpepeneHHOCTb pe3ynbratoB U3MEpPeHUn nNpu UCnonb3oBaHUM KNacCUYeCKOoro rnnaHa 3KCnepumMmeHTa BCe-
roa oypet donblwe, YemM HEONnpPeaeneHHOCTb Pe3ynbTatoB U3MEPEHUN MPU NCNONBb3OBAHUM U3OXPOHHOIO nrnaHa. 3710
O3HAa4aeT, 4YTo cpok rogHocTn CO, KOTOPbIM MOXET ObiTb YCTAHOBMEH MNPU N3OXPOHHOM MCCNeaoBaHuUM CTabunbHOCTW,
byaeTt annHHee, vyem cpok rogHoctn CO, yCTaAHOBMNEHHBIN MNPU UCCNegoBaHUN CTabunbHOCTU C UCTIONTb3OBAHUEM KNACCU-
4eCKOoro nrnasHa.
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3 OKCnNepuUMEHTAarnbHbLIA NNaH UccneaoBaHns cTtabunbHOCTU, BKKOYas onpegeneHmne onTUManbHOro Ymcna or-
OENbHbBIX IKCMEPUMEHTOB U Yncna oTonpaemblx Npob, MOXET ObiTb OCHOBAH Ha CTATUCTUYECKOW MOoAdenn. B cBsian ¢ 1em,
4YTO B BONMBLWUMHCTBE NCCNeaoBaHUn CTabUbHOCTU UCMNOMNb3YIOT SMMUPUYECKYIO MOAENb, YMCNO OTAENbHbIX SKCNEPUMEH-
TOB AOIMKHO OblTb AOCTATOYMHO BENWKO, YTODOLI MOXHO ObINO OUEHUTH NPUMEHUMOCTbL Mogenun. Hanpumep, ans nuHen-
HOW Modenun TPpebyeTcsl HEe MeHee TPeX-YeTblpex ToOYeK (MOMEHTOB BPEMEHN), HO Yalwe — bonble, YTobbl NONYy4YNTh

bonee ToOYHYIO OueHKy. Ansa mogenen ¢ BONbLWMM YUCITOM NAPaMETPOB YNCINO 3KCNEPUMEHTOB (OTCYHETOB) AOITKHO ObITh
YBENNYEHO COOTBETCTBEHHO.

B [4], [6] npusedeHbl KOHKpbemHbIe peKoMeHOalUUuU K riaHuposaHuro U rnpogedeHuUr pabom rno oyeHusa-
HuUro cmabunsHocmu Mmamepuaria CO.

[1pumedyaHUue— BkiioyeHUe ronoxeHusa obycrnosneHo mpebosaHusamu HauyUOHanbHbIX HOpMamueHbIX
OOKymMeHmoe — pexkomerHoauuu [4], [6] e wacmu uccniedosaHus cmabunsHocmu CO.

5.10 Bbibop Mmemoduk namepeHun

Memoduka namepeHni, ncrnonb3yemad npu onpegeneHun ogqHopoaHOCTU, A0MKHA UMETb A0CTaTOYHbIE NO-
BTOPSAEMOCTb U CENEKTUBHOCTb.

Memoduka nsmepeHun, Ucnonb3yemasi npu onpeneneHn ctabunbHOCTU, NpegycmMmaTpuBatoLLasl nposeae-
HWe U3MepeHNU B pasHble AHW, A0MKHA UMETb AO0CTaTOUYHYIO CENEKTUBHOCTL M OTHOCUTENIEHO H3K0oe 3HaYeHue
CTaHdapTHOrO OTKIIOHEHUA MPOMEXYTOYHOW NPeLM3NOHHOCTI.

MemoOuku namepeHuin, Mcnonb3yemsble Npu onpegeneHnn ctabunsHOCTU, OAHOPOAHOCTU, 3HAYEHNS aTTeC-
Tyemoun XxapaktepucTtuk CO, MOryT ObITb pasnUYHbIMK. YCTaHOBMNEHHAS NPOCNEXNBAEMOCTL Pe3ynbLTaToB U3Me-
PEHUA NpU OLEHUBAHUK OQHOPOAHOCTU, CTAbUNBHOCTHU, onpeaeneHn 3HaYeHUA aTTEeCTYEMON XapaKTepUCTUKA
matepunana CO K obLiemMy OnopHOMY 3HAYEHKO NO3BOMNUT N30eXaTb MHOMMX 3aTpyaAHEHWA. TakMM ONOPHbLIM 3HA-
yeHnem MoxeT BbITb ACO ¢ yCTaHOBMNEHHOW MPOCNEXNBAEMOCTLHO, NPUroaAHbIN ANl KANUBPOBKW, MOBEPKU, 2pa-
OyupoeKU cpeaCTB U3MePEHUW U KOHMPOII MOYHOCMU pe3ynsLTaToB U3MepeHWI, NoJTy4YeHHbIX MPU BbINONMTHEHUN
Pa3NUYHbIX METOAUK U3MepeHnin. ObecneveHne NpocneXXMBaeMoCT Pe3ynsTaToB U3SMEPEHNI NPK onpeaeneHnm
3Ha4YeHUW aTTecTyeMon Xapaktepuctukn matepuana CO siBnsieTCst BaXXHbIM TpeboBaHUEM.

[1py onpeaeneHnn sHavYeHWs1 aTtTecTyeMoin xapaktepucTkn CO, ocobeHHO peanbHbIX MaTpULL, NpeanoydTm-
TEeNbHO NCMONb30BAaTh Pa3NUYHbIE MEMOOUKU N3MEPEHWUIA N NPUBNEKATL pasHble nabopaTtopui. Peaynsratsl M3me-
PEHUN, NONYYEHHbIE MO PasNNUYHbLIM MeMOOUKaM U3MEPEHNN WX pa3nUYHbIMK NabopaTopusaMn, A0S KHbI ObITh
npocneXXneaembl K ONOPHLIM 3HAYEHUAM, BbIOpaHHbLIM NPK MNaHUpoBaHUK 3KCNEepUMEHTA.

OnpegeneHne s3Ha4YeHUS aTTeCTYEMON XapaKTEPUCTUKN MOXKET ObITh BbIMOSTHEHO:!

a) c Ucnonb3oBaHWeM OgHOW MeTOAUKU U3MEPEHUN;

b) ¢ UCNoNbL30BaAHWEM PA3NNYHLIX METOANK U3MEPEHUIN U/NNU pa3NUYHbIX TabopaTopUNA.

[Toaxoa b) OTHOCUTCS K 3KCNEPUMEHTAaNBHOW MOAeNn, N3BECTHOW Kak MexXnabopaTopHbI criocod onpeae-
NeHns ammecmogaHHO20 3Ha4YeHUs (danee — MexnabopaTopHbIn akcnepumeHT). Cnocob npeagycMaTpyBacT B3a-
MMOOENCTBMNE KoopanHaTopa 1 y4acTHUKOB MexiabopaTopHOro akcnepumeHTa. Metoankm MsmepeHun, CNonb-
3yemMsble Npu MexriabopaTtopHOM SKCNEPUMEHTE, A0MKHbI UMEThL MPOCHEXMBAEMYIO CBSI3b K YCTAHOBTIEHHOMY OMNOp-
HOMY 3Ha4YeHUo, NpeanovTUTEeNLHO K egnHuLe CI.

[TpunmedyaHune— 3agadya yCTaHOBNEHUSA MPOCIEXNBAEMOCTU PE3yNbTaTtoB U3MEPEHUIN BbIXOAUT Aalneko 3a
PaMKN N3MEPEHUN, OHa 3aTparnBaeT v npoueaypy npobonoarotoBkn obpasua. MNpoueaypa npobonoaroToBKM MOXKET
BKITlOYaTh B cebsa nameHeHne Ou3n4eckoro COCTOSIHUSA, XMMUYECKOro cocTaBa MCCNeagyemMoro matepuana, Hanpumep
pasnoXeHne marepuana, 3KCTparmpoBaHWe BELWLeCTB, MoaneXxalux onpeaeneHuio.

TpeboBaHUS K U3MepeHUsaMm, NPoBOAMMbIM NpU onpeaeneHnn ogHoOPOAHOCTHN, CTabUNBLHOCTH, 3HAYEHUS aT-
TECTYEMOW XapaKTEPUCTUKN, MOTYT ObITb 0O beANHEHLI NPU OLIEHUBAHUK aTTECTOBaAHHOMO 3Ha4veHnst ACO n cTaH-
OapTHOW HeonpeaeneHHOCTU aTTeCcToBaHHOro 3HaveHus. [NonydyeHHble pesynsraThl UsMepeHUiA A0NKHbI OTHOCUTb-
CA K OQHOW U TOW Xe «LKane», Bce NaMepeHns AomkHbl ObiTb BbINOSIHEHLI C UCMONbL30BaAHUEM MMOBEPEHHbLIX
(KanubpoeaHHkIX) U (npu Heocbxooumocmu) rpagynpoBaHHbIX cpeacTB UamepeHun. [Npu npusnevyeHUn gONOHN-
TenbHbIX NabopaTopui ncnonbiloBaHne onpegeneHHoro Tuna ACO usu CO no3sonuno bbl NOATBEPAUTL COMMaco-
BAHHOCTb MeXay pe3ynsrataMn U3MepeHun.

[TpwnMeyaHune— PeweHne ykazaHHOW 3a4a4n CBA3aHO, C OAHOW CTOPOHLI, C NPaBUIbHbIM BbIOOPOM OMOPHOIO
3HAYEHUA N YCTAHOBIEHNEM, TAaKUM 0Dpa3oM, METPONONMYECKOWN MPOCNEXNBAEMOCTU, C APYron CTOPOHbI — CO CMNocob-
HOCTbIO MPOAEMOHCTPUPOBATE A4OCTOBEPHOCTb U COIMMAaCcOBAHHOCTL PE3yNbTatOB U3MEPEHUWN, MONYyHEHHbIX HAa pa3fnu-
HbIX CTAAUAX 3KCMEPUMEHTA.
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B HopmamueHbix okymeHmax — OCT 8.531 u pekomeHOauyusx [3]—[7] npedcmaearneHbi KOHKpemHbIe
pekomMeHoayuu rno ebibopy MemoouK UaMepeHUU 07151 orpederieHUss 0OHOPOOHOCMU, cmaburneHoCMuU, 3Ha4YeHUU
ammecmyemou xapakmepucmuku CO.

[1pumedyaHUue— BkiwodyeHue rionoxeHus obycrnosneHo mpebogaHuaMu HalluoHanbHbiX HOpMamueHbIX
dokymeHmoe — [OCT 8.531 u pekomenOayuu [3]—][7] 8 yacmu uccrniedogaHusd cmabunsHocmu, 0OHOPOOHOCMU,
YCMAaHoBNeHUsa 3Ha4yeHuU ammecmyemou xapakmepucmuku mamepuana CO.

5.11 AtTecTauma

ATtTtectauns ACO onuncaHa B pasgene 11.

5.12 KpaTkoe usnoxeHue pabdot

Co30aHue CO BkntovaeT B cedbs cnegytowme atanbl:

- BbIOOp MaTepurana (MmaTtpuusl) CO, atTecTyeMblX XapakTepUCTUK, X AONMYyCKAEMbIX 3HAYEHUW 1 3HAYEHUIA
MX HeonpeaeneHHOCTEWN;

- NNaHKWpoBaHWe npoLleaypbl 0TObopa NCXOOHbLIX MaTepuanoB And npurotosneHusa matepunana CQO:;

- NNaHWpoBaHWe NpoLeaypbl NpurotoBneHua matepuana CQO:;

- BbIOOP MEMOOUK (METOAOB) U3MEPEHUA, NOAXOOALLNX ANs onpeaeneHnst 0AHOPOAHOCTU;

- BbIOOPp MemMOOUK (MeToa0B) M3MEPEHWI, NoaxoaaLlmnx ans onpeaeneHns ctTabunbHOCTH;

- BbIOOP cnocoba onpeaeneHns ammecmogaHHo20 3Ha4eHUST,

- oTOop matepuana CO;

- BblIOop MemoOouK(u) [meTtogoBs(a)] M3aMepeHnin, noaxoasaLmx aAnsa onpeageneHnsa sHa4YeHUW aTtTecTyeMO
Xapakrtepuctukn matepuana CO;

- onpepeneHne ogHopogHocT matepuana CQO;

- onpegeneHne ctabunsHocT matepuana CO;

- ONpegeneHne 3Ha4YeHUN aTTecTyeMoun XapakTepuctukn matepumana CO;

- 0bpaboTKa pe3ynbLTaToB U3MEPEHUI, NOMNYYEHHbIX NPpW onpeaeneHnm oagHOPOAHOCTH, CTAbUITbHOCTK, 3HA-
YeHUW aTTecTyeMoun xapaktepucTtuki matepmana CO, Bko4vada nonHyr oLeHKy HeonpeaeneHHOCTU pe3ynsTaToB
M3MEpPEHUN;

-atTectauma ACO.

6 OueHuBaHMe HeonpepeneHHOCTU pPe3ynbLTaToOB U3MEPEHUN

6.1 OcHOBbI AN onpeaeneHusl HeoripeaeneHHOCTU aTTeCTOBAaHHOIo 3Ha4YeHUs1 (aTTecCTOBaHHOTO)
cTaHgapTHoro obpasua

OcHoBol Ans noboi oLeHKN HeonpeaeneHHOCTU Pe3ynsTaToB U3MEPEHUIH CryXKUT pykoroacTBo [8]. B 6onb-
LLIMHCTBE NporpamMm, cesidaHHbIX ¢ BbinyckoMm ACO, ana pacyeTa HeonpeaeneHHOCTM aTTECTOBAHHOIO 3HaYeHUS
MOXeT ObITb MCMONb30BAaH Noaxod, U3NoXeHHbI B pa3aene 8 pykosoacTtsa [8]. B obLiem Buae anroputm oLeHM-
BaHWA HeonpeaeneHHoCTU aTTecToBaHHOro 3HadeHns ACO MoxeT ObITb N3M0XKeEH cneayroLLnm obpasom:

a) BbIpaXkatoT COOTHOLLEHWE MEXAY YCTaHaBMBaeMOW BENUYUHON U BCEMU BXOAHBIMU ) BennunHamm, oT
KOTOPbIX YHKLNOHANBHO 3aBUCUT 3HAYEeHME BESTUYUHDI.

[TpumeyaHune— PyHKUMOHANBHAA 3aBUCUMOCTb, BKNIOYaOLWAs B ceDS BCE BENMNYMHBI, KOTOPbIE MOTYT BHECTU
3HA4YUTENbHbLIV BKNa4 B CYMMaPHYK0 CTaHZAPTHYI HeonpeaeneHHOCTb aTtTecToBaHHOro sHadenns ACO, npeacraensier
Moaelnb N3MEePEHUN;

b) onpeaensaT 3HaYeHNSA BCeX BXOOHbIX BENTMYMH NMO0O Ha OCHOBE CTAaTUCTUYECKOro aHanmsa cepumn gaH-
HbIX, TMOO MHBIMW CpPeaCTBaAMMU;

C) paccuMTbIBaOT CTaHAAPTHYHO HeonpeaeneHHOCTb BCeX BXOAHbIX BENUYMH, NCNOMb3ys OLEHKY Tuna A
0N BENUYNH, NONYYEHHbIX B pe3ynbrarte cTaTUCTUYECKOro aHannaa, U oLeHKy Tuna B ansa Bcex ocTanbHbIX
BEJTNYUH;

d) NnpoBOAAT OLEHKY KOBapnaLnn, CBA3aHHYHO € NHOOLIMK BXOAHBIMW BENUYUHAMMU;

e) paccuynTbIBaOT aTTecToBaHHoe 3HavYeHne ACO no pesynstatam onpegeneHnst 3Ha4eHnn atTecTyemMon
XapaKTEPUCTUKW;

1) Benn4uHobil, BXOAAWne B COCTaB YpaBHEHUA, UCIOIb3yeMOIo Al pacHeTta 3Ha4YeHUA onpe,qenﬂemoﬁ BEJINYNHbI.
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f) paccuMTbIBAOT CYMMapPHYIO CTaHAAPTHYO HeonpedeneHHOCTb aTTecToBaHHOro s3HavyeHna ACO ¢ ydeTom
CTaHOapTHbLIX HeonpeaerneHHOCTEN KU KoBapuaLWK, CBA3AHHbLIX C BXOAHLIMWY BENUYMHAMU, UCNONB3YAa anropuTM,
yKaszaHHbIN B pasaene 5 pykosoacTea [8];

g) onpeaenarT KoappULMEHT oxBaTa K 44 pacyeTa paclumpeHHon HeonpeaeneHHOCTU Uqpy, 4719 KOTOPOW
gonyckaeTtcd, UTo uHTepBan [(Xcery— Ucrin Xcry T Ucriy] COOEPXKUT 3adaHHYI0 AONHO pacnpegeneHnsa sHavyeHuUH,
KOTOpble 0OOCHOBAHHO MOTYT ObITb NPUNUCAHbI K XapaKTepPUCTUKE, 3HAUEHNEe KOTOPOW yCTaHaBNMBAKOT NpKY aTTeC-
Tauun. Npu BbIbope KoahdunLUMeHTa oxBaTa yYUTbIBAKOT TpebyeMyto AOBEPUTENbHYIO BEPOATHOCTL (KaK npaBu-
no 0,95), NNOTHOCTL pacnpeaeneHnst BEPOATHOCTU U, NPU HEOOBXOANMOCTU, YACTIO CTENeHeW cBoboab!;

h) atTecToBaHHOe 3HayveHUe ACO AofmkKHO ObITh NpeAcTaBEHO BMECTE C pacllMpeHHOW HeonpeaeneHHo-
CTbto Uppy M KO3PUUMEHTOM OXBaTa K.

B nogasnsitolem 60nbLUMHCTBE cliydaeB HEOOXoAMMO crneaoBaTh 3TOMY aniropuUTMY.

[TpnmeyaHnune—Ipu gpyrnx cutyauusix cnegyet Bolbpartb gpyrne nogxogsl. Takme cutyaumm npegycmaTpuBalo,
Hanpumep, cny4vau, Korga OTCYTCTBYET 3aMKHyTasi Matemarndeckasi popma mMogenu, onucbiBarolas B3aMMOCBA3b MEX-
Oy arTectoBaHHbIM 3HaveHnem ACO n BXogHbiMM BenuymHamun. B aTmx cnydasix ans oueHuBaHust HeonpeaeneHHOCTH
artrtectoBaHHoro dHadeHmnss ACQO gonyckaeTcs UCnonb3oBaTh Apyrue ctatTucTUdeckue mMetodbl, BKmodas meton MoHTe-
Kapno, ecnn oHW cornacyroTcs ¢ pykoBoactesom [8].

KOHKpeTHOe onucaHne Toro, Kak MoryT ObITb OLIEHEHbLI COCTaBNAKOLWME HeonpeaeneHHOCTU, NPUBEAEHO B
pykoBoacTee [8].

OueHusaHue HeorpeoerieHHocmu ammecmogaHH020 3HadyeHUs CO Moxxem bbimb ocyLecmerneHo 8 Co-
omeemecmeuu ¢ peKkoMeHoauuamu [4].

[1pumedyaHue— BkrirnyeHue ronoxeHus obycrnosneHo peKoMeHOauuamMu HayloHarbHO20 HOPMamugHOoz20
JokymeHma [4] 8 yacmu oueHusaHus HeoripeoderieHHocmu ammecmogaHHo20 3HavyeHus CO.

K cocTaBnsitoLM HeonpeaeneHHOCTH aTTecToBaHHOro 3HaveHnst ACQO oTHOCATCA HeonpeaeneHHOCTb, 0byc-
NoBNeHHast HeoAHOPOAHOCTLIO, AONTOBPEMEHHOW U KpaTKOBPEeMEHHOW HeCcTabuUbHOCTLI0. PekomeHaaunm no ye-
TAHOBJIEHUIO 3TUX COCTABNAIOLLUX HeonpeaeneHHOCTU NpuBeaeHbl B pasaenax 7/ 1 8. HekoTtopble AONONTHUTENb-
Hble pekoMeHaauuny no ycTaHOBNEHUIO HeonpeaeneHHOCTU pe3ysTaToB U3MepeHU, UCNofb3yeMblX NpU pacyeTe
aTTecToBaHHOro saHaveHUss ACQO, npmeeaeHsl B pasgenax 9 n 10.

6.2 Mopgenb uamepeHuUn

YcTaHoBNeHWe nogxoasilen moaenu nsmepeHn, ocyLLLeCcTBIAeMOW NMpu onpeaeneHn MeTponormyeckmnx
XapakTepucTuk koHKkpeTHoro CO, cneayeT NpoBOoAWTE C y4eTOM BCeEX AeTanen BeINOJIHAEMbIX NpoLieayp No U3ro-
TOBJTIEHUIO W onpeaeneHunto 3HavYeHn atrectyemon xapakrtepmuctukm CO. OgHO U3 OCHOBHBLIX TpeboBaHWI K TAKOW
MOJenNn 3aKntovaeTcsl B He0bXoAMMOCTK yueTa Bcex pakTopoB, KOTOPbIE MOTYT BHECTU CYLLLIECTBEHHbIW BKNa B
HeonpedeneHHOCTL aTTecToBaHHOro 3HaveHnda ACO. NoasTomMy npu onpegeneHnn cyMmMapHOU cTaHaapTHOW Heo-
npegeneHHoCTU aTTecToBaHHOro 3HaveHna ACO cnegyeT ydUTbIBaTL TO, UTO KpOMeE YCTAHOBITEHUA 3HAYEeHUN aTTe-
CTYEMOW XapaKTePUCTUKN, BaXKHYIO pOJib UrpaeT uccrnegoBaHue ogHoOpPoaHOCTH, AONITOBPEMEHHOM U KpaTKOBpE-
MeHHOW cTabunbHOCTW. HeonpeaeneHHOCTb atTecToBaHHOro 3HaveHnsa CO MoXeT BKoYaTh B cebsl creayoLuine
cOoCTaBnstoLLMe HeonpeaeneHHOCTH, 0bYCrNoBNEHHbLIE:!

- crocoboM onpeaeneHnst aTTeCToBaHHOMO 3HAYEHUS;

- HeogHoOpoAHOCTLIO Mamepuara CO;

- KpaTKOBpeMeHHoW HecTabunsHocTbio CO;

- gosiroBpemMeHHon HectabunsHocTbio CO.

Bce 3T oakTopbl MOTYT BHECTU CYLLIECTBEHHLIV BKNa4 B HeonpeaeneHHOCTbL aTTecToBaHHOro s3HaveHns ACQO.

[TpumedaHune— OueHka HeonpeaeneHHOCTEN HEe npeaHasHavYeHa n He AomkHa ObiTb MCnonb3oBaHa Ans
0OBbACHEHUSA OWNBOK, HEMPABUNBHOIO NPUMEHEHUSA U HEMPaBUNbHOMO TpaHcnoptupoBanns ACO u 1. 4. 310 cornacyert-
CA C pekomeHgaumamm pykosoactea [8], (nyHkT 3.4.8).

Moaenb M3Mep8HI/II7| MOXET ObITb BblPpaX€Ha ClieyioLlLlnM 06pa30m:

XCRM = Xchar + OXpp + 0Xjs + O, (1)
rAde Xcry — aTTectoBaHHoe 3HaveHne ACQO;
Xy — YCTAHOBNEHHOE 3HaYeHWe aTTecTyeMon XapakTepUCTUKK NapTUM UK 3Kk3eMnnidpa Matepuana;
OXy,  — MOTPeLIHOCTb, 0byCcnoBNeHHasa HeOQHOPOOAHOCTEIO MeXay 3K3eMNIaApaMu;

OX s N OX s — MOrPELLHOCTU, 0OYCNOBMNEHHbIe, COOTBETCTBEHHO, AOSITOBPEMEHHOM WU KpaTKOBPEMEHHOW He-
CTabUNBHOCTAMM.
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Kak npasuno, nccnegoBaHust 0HOPOAHOCTU U CTabUNBHOCTU NNAHUPYIOT Taknm 0bpasom, YToObl 3HaYEHNS
3TUX COCTaBMALLMX MOrPeLLHOCTN BbINK paBHbI HYMHO NMPY HEPABEHCTBE HYNIO UX HeonpeaeneHHOCTen.

[Mpn gonyLeHnn He3aBUCUMOCTU NepeMEeHHbIX BENWYMH CYMMapHasa cTaHdapTHas HeornpeaeneHHOCTb aT-
TecToBaHHOro 3HaveHnst ACO Upryy MOXKET BbITh BblpaXkeHa Kak

_\/ 2 2 2 2 (2)
uCRM — uchar T ubb T ults T usts ’

rae U, — CTaHgapTHaga HeonpeaeneHHOCTb, 0bycnoBneHHasa cnocobom onpeaeneHnst aTTeCToBaHHOIo 3HaYe-
HUSL;
Uy, — CTaHdapTHaga HeonpeaeneHHOCTb, 00yCcnoBNeHHaa HeOQHOPOAHOCTLIO MeXay aK3eMnnapamMu;
Uy, — CTaHOapTHadA HeonpeaeneHHoCTL, 0bycnoBneHHaa 4oNroBpeMeHHON HECTAbUNBHOCTLIO;
U — CTaHOdapTHasi HeonpeaeneHHOCTb, 00YCNOBNEHHAA KpaTKOBPEMEHHOMN HeCTabUITbHOCTLIO.
CyMMapHas cTaHgapTHast HeonpeaeneHHOCTb atTecToBaHHOro s3HavyeHna ACO gomkHa ObITb YCTaHOBEHA
c ydeToM cpoka rogHoctn ACO (pasaen 8).

[TpunmedaHne— VHOrga napameTp, onpeaensitowmmn JONroBPEMEHHYIO CTabunNbHOCTb, SABNAETCH PYHKLMNEN
BpeMeHun Kak, Hanpumep, Ana ACO m3o0TonHOro cocraBa paanoakTUBHbIX BelwecTB. B BiogxkeTe HeonpeaeneHHOCTU
aTTecToBaHHbIX 3HaveHMn ACO 3Toro tmna crnegyeT yunTbiBaTb 3aBUCUMOCTb aTTECTOBAHHOIO 3HAYEHUSA OT BPEMEHMW.

ObLwe pekoMmeHaaL My no BeIBopy Moaenu U3MepeHuii npeacTaBneHbl B pykoBoacTse [8] v B psge apyrmx
OOKYMEHTOB, Haripumep 8 pekomeHOauyusix [4]. HekoTopble KOHKpeTHble pekoMeHaaunm No MoaenMpoBaHuo U
OLIeHKe pe3ynsTaToB M3MepeHni NprueeaeHsl B pasgenax 7 — 10 HacToswero ctaHaapTa.

B psaae cny4yaes gonyckaeTca OTKNOHUTLCA OT OCHOBHOW Moaenu. 3To cuTyauun, Korga TpaHcrnopTupoBa-
HVWe obpa3LIoB He NpeayCMOTPEHO UMK YKasaHo, YTo HeonpeaeneHHoCTb, NpuBeaeHHas B nacrnopte CO, He yunThI-
BAET HeoripederieHHoOCMb, 0By Cr108/1EHHYIO KpamKospeMeHHoU HecmaburnbHocmeio mamepuaria CO.

lNMpumep — Ob6pazeu, yyacmaumersibHbIlU K NO8bLIWEHHLIM meMnepamypaM, mpaHcnopmupyrom wecmb He-
desnib om usz2omosgumesisi kK nompebumenro. N32zomoaumerniem npedycMompeHo mpaHcnopmupoegaHue ACO e
meyvyeHue o0HoU Hedesnu. B amux ycrnoeusix ammecmogaHHbie 3HavyeHusi ACO moa2ym npemeprnems 3Ha4Yumersib-
Hbie uameHeHusi. Nazomogumenbs ACO dosnkeH npedecmasumb & nacnopme ACO uHgopmayuro o cpoKax uccriedo-
8aHUST KpamKogpeMeHHOoU cmabunbHOCMUuU, peasiaMeHmupo8ambs CPOKU U YyCI108UST MPaHCropmupo8aHuUsl.

KoHKpeTHble pekoMeHaaLMK Mo oLeHKe CoCTaBNALLMX TakoW HeonpeaeneHHoCTU AaHbl B pazaenax 7 — 10.

6.3 UcToYyHUKM HeonpeaeneHHOCTI

Kpome ynoMsiHyTbIX NICTOMHUKOB HeonpeaeneHHoCTM B broakeT HeonpeaeneHHOCTU ammecmo8aHHO20 3Ha-
yeHUss ACO crieayeT BKITHOUUTb UCTOYHUKN, C KOTOPBLIMW, Kak MpaBnio, cCTankmeBatTcs Npy NpoBeaeHn namepe-
HUI. B pykoBoacTBe [8] nepevncnerbl 3T UCTOYHUKK HeonpeaeneHHocTU. Mpun yctaHoBNeHWW brogkeTa Heonpe-
OeneHHOCTM pekoMeHAayeTCsa NpuaepKMBaTbCsa 3TOro NepeyHs.

MeToankn nsmepeHunia, ncnosibayemMsble npy NpoBeaeHUn U3MepeHnii, Kak npasuno, MMeroT MeTposiornyec-
Ke XxapakTepucTuKM, NodaTomy BroakeT HeonpeaeneHHOCTU 3TUX MeTOAMK MOXKET BbITb Y4TEH NpKY OLeHUBAHUY
HeonpeaeneHHoCcTn atTtectoBaHHoro 3HadeHnsa ACO.

[TpumevaHunaA

1 Jioboe nameHeHne B KOHKPETHOW METOAUKE U3MEPEHUN OOIMKHO COMPOBOXAATbCA NEPEecMOTPOM ee brogxeTa
HeonpeaeneHHOCTH.

2 YacTo brogKeT HeonpeaeneHHOCTU METOAUK U3MEPEHUN COAEPXKUT CYMMAaPHbIEe COCTaBNALWME, T. €. COCTaBISA-
lowme HeonpeaeneHHOCTN, KOTOPbIe 3aBUCAT OT HECKONBbKUX APYIMx. ITU CYMMAaPHbIe COCTaBMNAOWMe HeonpeaeneHHo-
CTU MOIyT MPUBECTU K KOBapuauusam (cm. 6.1). OueHka KoBaprnauun n Koppensiumm MmMmeeT pellarllee 3HadveHue ans
NONy4YeHNa NpaBuNibHON OUEHKW CyMMAapHOW CTaHOapTHOW HeonpeaeneHHoOCTn atrectoBaHHOro 3HadeHmsa ACO. [ns
YNPOLEHUA npouecca 0bHapyXeHUs KOBapnauunm pPEeKOMEHAYETCHA AOKYMEHTUPOBATb, KAKME COCTaBMANLWME Heornpe-
OENEHHOCTN cogepXaTcs B COCTaABNAOWMX CYMMapPHON HEOonpeaeneHHOCTU. JTa AOKYMEHTaUUSA NO3BOMNAET OTHOCU-
TenbHO ObICTPO NPOBECTU MAEHTUMDUKALUIO BO3MOXHbIX UCTOYHMKOB KOBapuauum u koppensaymn. B npunoxexHumm F
pykoBoacTBa [8] AaHbl HEKOTOPbLIE AOMONMHUTENbHbIE pekoMeHAdaunMn B OTHOLWEHUN TOro, Kak OUeHMBaTb MNOJIyYEHHbIe
KoBapunauum.

6.4 PyHKUUM pacnpedeneHuUs

BONbLUNMHCTBO CTATUCTUYECKUX METOAOB KOCBEHHO UMW NMPAMO TPEDOYIOT MPUHATUS AONYLLEHWUIA, KacatOLLNX-
CA NNIOTHOCTU pacnpegeneHns BeposiTHOCTU UccnegyemMblX nepeMeHHbIX BeNUYnH. PekomeHaauunmn, U3NoXKeHHbIe
B pyKoBOACTBeE [8], He ABNSOTCA UCKNIOYEHMEM, NMOCKOMNbKY B Xo4e OLIeHKK TpebyeTca onpeaeneHne Unu aony-
LLiIeHWe onpedeneHHOro BMaa nnoTHOCTU pacnpeaeneHna BeposaTHocTU. Mogenu, ncnonbayemsble npy atrectauum
CO, He aBNATCA UCKITIOYEHUEM 13 3TOro Nnpasuna, Tak Kak OHU NocTpoeHbl C y4eTOM OCHOBHOW CTaTUCTUYECKOU
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Teopun. Halle 3T NpeanonoXXeHUs ckopee KoCcBeHHbIe (Hanpumep, npy UCNos1b30BaHUM onpeaeneHHoro ctaTue-
TUYECKOro MeToda oLeHkU Tuna B), Yyem npsimble. [N MHOTUX CTaTUCTUYECKUX METOAO0B A0NYCKAaeTCs, Hanpumep,
HopMarnbHOEe pacnpegenieHne pesynbTatoB MU3MepeHU. 3To AoNyLLeHWe Takke NeXUT B OCHOBE 3HAYUTENbHOW
YacTu NONOXKEHWIN, NpeACTaBNEHHbLIX B HACTOSILLEM cTaHadapTe. [ns 60Nb6LWMHCTBA pe3ynbTaToB M3MepeHUiA BEMNK-
UYMH, XapaKTepusyrLLMX cocTaB, 3TO AoNyLleHWe cnpaBedsIMBO, XOTHA ANA APYrUX pesyrnsTaToB M3aMepeHnit (Ha-
npUMep, ManbiX cogepXaHnin KOMMOHEHTOB), 3TO AONYLLEHNE MOXET ObITb HEAENCTBUTENBHO.

AHanu3 perpeccun u gUCNepCcUoHHbLIAN aHann3 oCcHOBaHbI Ha AoNyLeHWX 0 TOM, YTO pe3ynbsTaThl USMepeHUiA
MMerT HopMalbHoe pacnpegeneHue. Tem He MeHee 3TU cTaTUucTUYecke noaxodbl NpUroaHbl 4N pe3ynsTaToB
N3MepeHnn, UMerLLIMX YHUMOodanbHY pyHKLWIO pacnpeaeneHuns, eCnyv OHU UCNOSTb3YIOTCA AN YCTaHOBTIEHUSA
ancnepcun.

[TpumedaHne—Illpobnema BO3HUKAET B TEX Cry4asix, KOrga 3kCnepuMeHTanbHO YyCTAHOBMEHHOE pacnpene-
NEHNE Pe3ynbTatoB N3MEPEHNN, MONYy4YEeHHbIX NPU OUEHMBAHUN 3HAYEHUN aTTECTYEMOWN XapaKTEPUCTUKU, UMEET MHOIO-
YUCMEHHbIE MAakCUMyMbl. B xygwem criydae 310 O3HA4YaeT, YTO OTCYTCTBYET COIMMacOBAHHOCTb Pe3ynbTatoB U3MepeHun,
NpeaAcTaBEHHbIX Pa3nUYHbIMK NadopaTopuamMm U/unn MeTognkammn N3MepeHun. B asmom criyyae riocrie muameribHo-
20 aHanusa usmepumerbHbiX 803MOXHOCMeEU 8blbpaHHbIX nabopamopul u/unu xapakmepucmux MemoouK (Memo-
008) U3IMepeHUU 3KCriepuMeHm o ornpeoerieHur 3HadyeHus ammecmyemou xapakmepucmuxku CO Mmoxem bbimes
f1P0BEOEH MO8IMOPHO.

[TlpunuceiBaHWe aTTeCTOBAHHOMO 3HAYEHUS OCYLLECTBAKT NPU YCNOBUU, eCNK YCTaHOBIIeHAa cornacoBaH-
HOCTbL pe3ynbLTaToB U3MepPeHN B COOTBETCTBUM C pekoMeHdaunamu (4], nony4vyeHHbIX No MeToaukam namepeHui
n/nnu pasnnuvHsiMn nadopatopuamMm. HeaHauuTeNbHbIe pacXoXaeHUsa MOTyT ObITk YCTpaHeHbl NyTeEM BBEAEHUS
OONONHUTENBHOW COoCTaBNAOLLEN HeoNpeaeNeHHOCTU, yYUThIBatoLLEN 3TOT 3dpdpeKT.

[1pn yCNIOBUM CcOrMacoBaHHOCTU Pe3ynsLTaToB U3MEPEHUI, MONYyYeHHbIX NabopaTopusiMn € MPUMEHEHNEM
onpeaeneHHoON Memoduxku (MeToaa) UsMepeHnin, pesynestaThl MexxnabopaTtopHoro uccneaoBaHmsa martepuana CO
MOTYT ObITb UCNOMNBb30BaHbLI ANA onpeaeneHnst atTectoBaHHOro aHadeHna ACQO, 3aBUCALLLEro OT METOAMKK (METO-
0a) usmepeHun.

[Tpy OTCYTCTBUUN COrNacoOBaHHOCTU PE3yNbLTaToOB U3MEPEHWUI, MONYYEHHbLIX NabopaTtopuUsiMn, 1 HEBO3MOXKHO-
CTW peLlnTb NpobnemMy nyTem rpynnmpoBaHns pesynbTaTtoB U3MEPEHUI, NoMyYEeHHbIX C MPUMEHEHNEM OMnpeaesieH-
HOW MemoOuKu (MeToaa) UsSMepeHn, peaynibtaTbl U3MEPEHUI, NONyYeHHbIe Mo MeX1abopaTopHOMY 3KCNEepPUMEH-
TY, He MOTYT ObITb UCMOMNb30BaHbI ANs1 YCTAaHOBNEHUA aTTecToBaHHOro saHaveHust ACQO.

6.5 Ucnonb3oBaHue OTHOLLUEeHNI

YacTo BO3HKMKAOT npobremMbl NPy NCMofb30BaHUK OTHOLLEHWUW, HAanpumMep, Npy nccreaoBaHNAX CTabnnbHO-
cTn [9]. CnegyeT OTMETUTL, UTO OTHOLLEHWE ABYX HOPMAalbHO pacnpeaeneHHbIX BENUYUH He 0bsI3aTeNbHO MOXKET
ObITb HOpManbHO pacnpeaeneHHsiM [10]. PeanbHoe pacnpegeneHue oTHOLLIEHWUS ABYX NepeMEHHbLIX 3aBUCUT Kak
OT pacnpegeneHnu aTux nepemMeHHbIX, Tak 1 OT 3Ha4YeHUU napamMeTpoB PyHKUUK 3TUX pacnpedeneHni. B Tex
cnyJvasix, Kora saHa4yeHue aTTecTyeMon XapakTEPUCTUKA MOXKET BbITb paBHO HYIHO Kak, HanpuMep, B cny4vae Uame-
PEHUS UBETA, UCNONb30BAHNE OTHOLLEHNIA MOXKET NPUBECTU K NpobrieMmam, MOCKOSbKY NMpt 3TOM OTHOLLEHUA ByayT
UMeTb pacnpegeneHne Kowu [10]. Ina sToro pacnpegeneHUst HEBO3MOXHO OLIEHUTL ancnepcuto. Kak cnea-
CTBWE, Ha OCHOBE MPUHATOro pacnpeaeneHnsa BeposATHOCTU HEBO3MOXKHO OLIEHUTL HeonpeaeneHHOCTb pesynbraTta
M3MEpPEHUN.

CocTtaBnsiloLine HeonpeaeneHHOCTU pe3ynsLTaToB U3MEPEHNA MOTyT ObiTb YMEHbLLEHbI A0 MUHUMYMa npa-
BUNbHLIM MPUMEHEHWEM 3aKoHa pacnpeaeneHns HeonpeaeneHHoCTH, T. €. BKIoYEeHNEM HeobXxoanMbIX YI1EHOR
KoBapuaLun mexay AByMsi nepeMeHHbIMK, 0bpasyioLLMMN OTHOLLEHKE. Takoe «yMeHbLLeHWe HeonpeaeneHHoc -
TWU» CHUTAIOT XenaTtenbHbIM adpdpekToM [9]; ncnone3oBaHWe yHKLUMK pacnpeaeneHnsa HeonpeaeneHHOCTU pe3yib-
TaTOB U3MEPEHUN MMeeT NnpenmMyLLecTBo Anga UarotosneHHbIX CO No OTHOLWEHUIO K PYHKLUK pacnpegeneHns
OTHOLLUEHUU N OAHOBPEMEHHO 3T0 BeeT K XXernaeMomMy adpdeKkTy «yCTpaHeHUSA HEKOTOPbIX COCTaBAOLLMX HEO-
npegeneHHocT» [11].

6.6 Bbibop kKoacpdunumeHTa oxsarta

KoadhdmumeHT oxBaTta, UCNonb3yemMbl NMpu peanusaunm nogxoda g), onucaHHoro B 6.1, onpeaensawT ¢
yyeTOM (PYHKLWKM pacnpegeneHnda sHauyeHUs1 CBOUCTBA (Kak npaBuio, HopManbHoe pacnpeaeneHne) U 4oBepU-
TeNbHOW BePOATHOCTK (KaK npaBunio 0,95). Kak cneactesune, ¢ y4eTOM yKasaHHOMo npunuckiBaroT KospnuneHT
oxBaTta k = 2 (HopManbHoe pacnpegeneHue, aoseputensHast BepositTHoCcTb 0,95). Ecnun uncno cteneHen ceoboabl
OLEeHKU napameTpa MeHee 14, To BMecTo KoapdnumueHTa oxBaTa MOXET ObITb UCMONb30BaH KBAHTUIMb t-pacrnpeae-
NeHus.

B cnyyaax korga pacnpegeneHue sHadyeHUn aTTecTyeMon XapakTepUCTUKU aCcCUMETPUYHOE, Kak, Hanpu-
Mep, pesynbTaT nogcyeTta vYnucna vyactuy B eanHuue odbbema, cneaytrollero pacnpegeneHuto [yaccoHa, Heobxo-
OWMO YKa3blBaTb OBEPUTENbHLIA UHTEpBan pesynsrata U3sMmepeHun.
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6.7 lNoBTOpHaAa aTTecTauua

C TeyeHMeM BpeMeHU 3HavYeHne atTectyemMomn Xxapaktepnctuku ACO MOXET M3MEeHUTLCA NO CpaBHEHUIO C
aTTECTOBaHHbLIM 3Ha4YeHWeM. Ecnn 3HaveHne aTTecToBaHHOU XapakTepucTukn ACQO BbIXOOUT 3a Npeaenbl gMana-
30Ha, yKa3aHHOro B NacropTte, BO3MOXHbI Ba OCHOBHbLIX BapuaHTa peLleHUs 3ToM npobrnembi:

- n3batue atoro ACO/CO:;

- NpoBeaeHne noBTopHoU attectaunn ACO/CO.

Bbibop BapuaHTa 3aBUCUT KakK OT TEXHUYECKNX, TaK U OT SKOHOMUYECKUX paKTOPOB.

N3baTtne ACO o60CHOBLIBAOT M3MEHEHNEM coaepXaHUsl 0AHOMo NN HECKONbKUX KOMMNOHEHTOB MaTPULbI,
YTO MOXKET DbITb OOHAPYXEHO B pesynkTtarte onpegeneHus AonroBpeMeHHoW cTabunbHOCTH (CM. 8.4).

N3baTtne ACO 13 obpalleHUst Ha pbiHKE MOXKET ObITb NPeaAnoYTUTENBbHBIM BAPUAHTOM, €Cl OCTaBLLUASICH
napTusa obpasua ctana CrrwKomM ManovncrneHHon Anst NnpoBeaeHNS NOBTOPHOW aTTecTaLun.

[loBTOpHaA aTTecTauuda nogpasymeBaeT NoBTOPHOE NnpoBedeHne NoJIHOMo UM YacTUYHOro onpegeneHus
OAHOPOAHOCTW, CTAabUNLHOCTU U/MNU aTTecToBaHHOro 3HauveHUs ACQO, pabom rio pazodeny 12. NpninHON NOBTOP-
HOW aTTeCcTaUnmM (MPU 3KOHOMUYECKOW LienecoobpasHOCTU) MOXKET DbITh Takke ynydlleHne MamepuTenbHOW BO3-
MOXXHOCTU B KAKOW-NMBO KOHKpeTHOW obiacTn. HecmMoTps Ha To YTO MeTponorudeckune xapakrepuctnkn ACO cTa-
OWUNbHBI, B LeSISIX YMEeHbLLUEHUA HeonpeaeneHHOCTH aTTecToBaHHOro 3HadeHna ACO crnegyeT MBMEHUTL YCITOBUS
onpegeneHns 3Ha4YeHNda aTTecTyeMOon XapaKTepuUCTUKA U, TeM caMbIM, NpoBeCcTV NoBTOpHYO atTecTauuo ACO.

[pn nameHeHnn atrectoBaHHOro 3HaveHnss ACO noBTopHas aTTecTauus matepuarsa AoimkHa ObiTb BbIMOSTHE-
Ha 0bA3aTenbHO.

lNpumep — [Jaxe npu xpaHeHUU 8 onMuMasibHbIX ycr108usix Habrirodaemcst U3MeHeHuUe mens10meaopHoOU cno-
cobHOCMU y215151, YMmoO, 8 C8OH O4Yepednb, mpebyem no ucmedeHuu cpoka 2o00nocmu ACO yar1s1 n08MOPHbIX Uuccrie-
dogaHul u ammecmauuu.

7 OnpeaeneHne ogHOPOAOHOCTU

7.1 BBoaHasa 4yacThb

BonblinHeTBo ACO M3rotaBnmBaroT B BUAE 3K3EMMSIPOB (HANpumMep, yrnakoBokK, Npodbupok, Oy TeINOK UK
OTAESIbHbIX 0DPA3LIOB). 3TN 3KIEMMIIAPLI NPU NMPUTOTOBNEHNM BonbLUKMHCTBA MaTepuanoB CO HeobxoanMmMo pasae-
NUTb Ha rogHble K NpUMeHeHUo 3K3eMnnspbl. HacTb 3K3eMNspoB NapTUKn, Kak npaBino, ot 10 ao 30, A0 KHbI
ObITb UCNOJIb30BaHbI ANA UccregoBaHUs O AHOPOOHOCTN.

[TpumedaHwune— CywecTBYIOT pasnuyHble cnocobbl 0THOpa 3K3EMNNAPOB N3 NAPTUKN, HANPUMEP CIyYanHbIu
OTOOP, COBOKYIMHbLIN CIy4auHbIn OTOOP, cucTtemaTnyecknn otbop. CnyyvanHolin 0TOOP UNKU COBOKYIMHbLIA Cly4YanHbIn OTHOP
Hanbonee 4acTo NPUMEHSIOT Ha NPaKTUKE.

PesynbTaThl onpegeneHns ogHOPOAHOCTU MeXay 3K3eMmnnisipaMmiy No3BoniaoT AaTb OLUEHKY 04HOM U3 Co-
CTaBNANOLLMX HeonpeaeneHHoCTU aTTecToBaHHOro 3HaveHns CO (cM. pa3zgen 6). 3HadyeHWe 3Tor cocTaBNAoLLEN
HeonpeaeneHHOCTU MOXET CYLLLECTBEHHO M3MEHSATLCH B 3aBUCMMOCTU OT nNpupodbl Mmatepuana CO. 3T1oT BuAa
MccnegoBaHUiA 0QHOPOAHOCTY MPUMEHUM B crydae, korga nacnopT CO pacnpocTtpansaeTca Ha napTuto CO.

BnuvsaHue gpyroro Buaga HeoaHoOpPOaHOCTN — HEOAHOPOAHOCTY BHYTPK 3K3eMMnnsipa MOXeT OblTb 3Ha4YNTE b~
HO YMEHbLUEHO MPK Hanuyun creuuanbHblX YKasaHW B MHCTPYKLWK MO MPUMEHEHUID. 3TU yKasaHns MOryT
npegycMmaTpuBaTh MOBTOPHOE NepemelLvBaHne obpasLa, a Ansa gucnepcHbIX MaTepmanoB — MUHUMAaIbHYH Ha-
BECKY — HaMMeHbLLYH NpeacTaBUTeNbHYO Npoby maTtepurana, KoTopyto npu otbope gonyckaeTcsa paccMmaTpu-

BaTb KAKTPEACTABUTEIIBHYHO AJ1H MaTEpalla COB npeaesiax yCTaHOBJ'IEHHOﬁ HEOolNnpeaelieHHOCTU aTTeCToBaHHO-
[O 3HAYEHUNA.

7.2 MaTepuansol

[Mpegnonaraetcs, 4to Mmatepuansl CO, NpUroToBNEHHLIE B BUAE PACTBOPOB UM YUCTLIX coegUHEHUN (eCchn
B HUX aTTECTYHT codepXaHne OCHOBHOIO BelllecTBa), UMeOT BbICOKYIO CTeneHb 0AHOpoAHOCTU. TeM He MeHee
01151 3TUX MaTepManoB MOXKET HabntogaTbCa HeOAHOPOAHOCTL, HANPUMEP U3-3a rpagueHTa NSIOTHOCTU U HaNWU-
Y METaNIOB, coaepKallux abcopbrpoBaHHble UK agcopbrpoBaHHble rassl. Llens nccnegoBaHns 0gHOPOaHO-
CTW 3TUX MaTepUanoB COCTOWUT, NPEeNMYLLECTBEHHO, B ODHapYXXeHUM NpumMecen, NnoMex nnn aedeKkTos, KoTopble
MOTYT BO3HWKHYTb BCNEACTBUE HegoCTaTOUHOW NpopaboTKN TEXHONOMMU MPUroTOBNEHUS. B 3TUX cnyvasax oXkmaa-
eTCS1, YTO BO BpeMs onpegeneHns oaHopoaHOCTU MeXay ak3emMnnsipamMmun dyaet obHapyKeH 04eHb He3HauYnUTENb-
HbIW, €CINN He NpeHebpeXnMo Manblv, BKNag HeonpeaeneHHOCTU. Ho aaxe B TeX cnydasix, Koraa MoXeT npeano-
naraTtbcs naeansHas ogHOPOAHOCTL, 3TO NPeAnoSIoKEeHNe ACTKHO ObITh NOATBEPXKAEHO 3KCNEePUMEHTANbHO B
pamMKax onpeaeneHns oqHOPOOHOCTN.
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Takne maTtepuansbl, Kak NOpPOLLKOBbIE CMecW, pyadbl, cnnaBebl U T. 4., HEOAHOPOAHLI MO COCTaBY MO CBOEWU
npupoae. Takne matepumansl cTaHdapTHLIX 06pa3LoB AO0TKHbI BbITL UCCneaoBaHbl Ha HEOAHOPOAHOCTb.

HeonpeaeneHHOCTL, 0bycnoBneHHast HEOAHOPOAHOCTLIO MEXAOY IK3EMMMAPaMU, MOXKET ObITb HE3HAYNTENBHOW
NN aaxke npeHebpeXrMmMo masion No cpaBHEHUIO ¢ HeonpeaeneHHOCTLH, CBA3aHHOW, Hanpumep, ¢ nccneaoBaHy-
emM CTabUNbHOCTU UITN YCTaHOBNEHWEM 3HAYEHUA aTTECTYEMOW XapaKTEPUCTUKU, HO B HEKOTOPLIX CNyYasX HEN3-
DeXXHO TO, UTO oHa byaeT paBHa w/iu bosiblue HeonpeaeneHHOCTH, 0byCnoBNEeHHOW cNOocoboOM YCTaHOBNEHUS 3HA-
YeHNa aTTecTyeMoWn XxapaktepucTukn. MHoroe 3aBUCUT OT TEXHOITOMMYECKUX MPUeMoB YMeHbLLEHNA HeO4HOPOa-
HOCTWU NapTUK, NPUMEeHAEMbIX Ha CTagaun NPpUroToBIEHNUA MaTepuana.

7.3 NoHATUEe ogHOpPOOHOCTU

MaTepunan cumtaroT naeanbHO 0gHOPOAHLIM OTHOCUTENBHO aTTECTYEMOW XapaKTepPUCTUKU, eCITN OTCYTCTBRY-
10T pacxoXXaeHuUa mexay sHavYeHUAMK 3TOU XapaKTepPUCTUKM B pasHbIX YacTax MaTepurana. OgHako Ha npakTuke
MaTepuan npusHarT 0gHOPOAHLIM, eCl pacxoXxgeHne Mexay sHa4YeHUAMM 3TOW XapakTepUCTUKN B pas3nNYHbIX
YacTsaX MaTtepuana npeHedpexxrnmo Mano no cpaBHEHWIO C COCTaBMAOLLEN HeonpeaeneHHOCTH, YCTAaHOBEHHOW,
Hanpumep, No pesynsraTam onpegeneHua attectoBaHHoOro sHadeHua ACO.

CyYLLEeCTBYIOT OrpaHN4YeHUs OLLEHKM HeonpeaeneHHOCTU, 0byCcrnoBNEeHHOW HEOAHOPOAHOCTHIO MEXOY SK3EM-
nnapamu u,,. CnegyeT ydnTbiBaTh 3TOT PaKTOp, BO3HMKAKOLLMK BCNeacTBMe BNUAHWUA, HanpumMep, MeTogauKu name-
PEHUN.

[TpumedyaHue— B yacmHocmu, ecnu O OUEHKU HEOOHOPOOHOCMU UCTIONb3YIOM MemoOouKU U3MepeHuU ¢
Heodocmamo4yHOU ro8mopsaeMoCcmero, cyujecmayem PUcCK HEe8epPHOU OUEHKU HeoripederieHHocmu, obycriosrieHHOU
HeOOHOPOOHOCMBIO, criedosamernsHO, rnpobsl, omobpaHHbie Onsg usMepeHuUd, OormkHbel beime docmamoyHo bonsbuuumu,

umobsi amom euo ombopa rpobsl He 8HOCUS 3HAYUMENBHO20 8Krada 8 HeorpeodeneHHOCMb, 00yCr08MIeHHYKO 108Mo-
pseMocmsio usmepeHuu (cm. 7.10).

[pu onpedeneHuU MeX3K3eMIsapHoU HEOOHOPOOHOCMU Uy, Crliedyem UColb308amb MemMOoOOUKU U3Mepe-
HUU ¢ 8bICOKOU rMo8mopsaeMocmaeio.

B HacTosileM noapasgene paccMoTpeHa HeoaHOPOAHOCTbL MacChl MaTepuara B Llef1oM, Tak Kak ans 6onb-
LWinHcTBa CO Hanbornee BaKeH 3TOT TUM HeEOAHOPOOHOCTH.

[TpumeyaHune— CylWecTBYIOT UCKIOYEHUS, HANPUMEP, NMPWU aHanuae nnactuHbl UnNn onbrn Heobxoanma
oLeHKa HeoaHOPOAHOCTU MOBEPXHOCTU MaTepuana. Yawe Bcero Hanbonee 3Ha4YvMma HEOAHOPOAHOCTb BAOIb MOBEPX-
HOCTWU, @ HE B HanpaBrneHuu, nepneHanKynsapHOM K NOBEPXHOCTM.

BONbLLUMHCTBO paccyXaeHUW B 3TOM nogpasgene Takke cnpaseanmebl 4Na gpyrux TUNOB HEOAHOPOAHOC-
TW, HO NpealoXKeHHble pekoMeHdaLUnn cneayeTt ConocTaBNsATb C KOHKPETHBIMKY pekoMeHaaunamMmy apyrnx Hopma-
TUBHbLIX JOKYMEHTOB.

7.4 UHoukaTopbl ogHOPOAHOCTHU

B ngeansHoMm cnyvae HeogHopoaHOCTb MaTtepuana CO gonkHa ObITh OLeHEeHa AN KaXkaon aTTecTyeMoWn
xapaktepuctukn. na CO, nccneayembix Ha OTHOCUTENBHO DOMNbLLOE YACTIO XapakTEpPUCTUK, onpeaeneHue ctene-
H HEOQHOPOAHOCTU BCEX XapaKTepPUCTUK MOXKET ObITb 0DpeMeHUTEeNbHO Kak 3KOHOMUYECKW, Tak 1 PnU3NYecKku, a B
HEKOTOpPLIX cnyvyasax — HelenecoobpasHo. CneayeT y4uUThIBaTh, YTO Ka4uecTBOo BeinyLeHHoro CO 3aBUCUT (cpeain

Mnpo4ero) N OT OLEHKN MEXIK3eMMNIIAPHOW HEOAHOPOAHOCTMN.

Ha npakTuke cteneHb ogHopoaHocTi CO MoxXeT (Npuy onpedeneHHbIX yernoBusix) ObiTh oLieHeHa TONbKO AN
onpeaeneHHbIX XapakTepucTUK, eCcri yCTaHOBNEHO, YTO onpeaenieHne cteneH HeogHOPoAHOCTK Mo BCEM KOMIMO-
HeHTaM HeLenecoobpa3sHo. BaykHo, YTobbl 3TK XapakTepUCTUKK BbInNn NpaBUibHO BblbpaHbl C y4ETOM YCTaHOBIEH-
HBIX XUMUYECKUX NN PU3NYECKNX 3aBUCUMOCTEN.

lpumepsbi

1 OueHeHHas1 cmerneHb HeOOHOPOOHOCMU HEKOMOPbIX conymcmeyroujux KoOMnoHeHmos 8 mamepuasne CO
MO)Xem damb OCHO8aHUe npeonosioXumb aHario2u4Hyr0 cmerneHb HeO0OHOPOOHOCMU 0151 0CcMmaribHbIX 3/16MEeH-
moae.

2 B cnydae CO 6ypo20 ya2519 HEOOHOPOOHOCMb siarisiemcesi byHKyuel pacrnipedesrieHUs1 30/1bi U cepbi, no-
CKOJIbKY eHOCUM Haubonbliul 8Ks1a0 o cpagHeHUw ¢ HEOOHOPOOHOCMbBIO Opy2ux xapakmepucmuk obpa3ua.

Bo Bcex ClyHaAx A0JIKHO ObIThb 10J1YHEHO AONOJTHUTENBHOE A0KA3adTEJ1bCTBO OAHOPOAHOCTIA XaPpPaKTEPNC-
TUK, HE NMOoATBEPKAEHHbBIX SKCINEPUMEHTAJ1bHO NP NMCCrieaoBaHM OOQHOPOOHOCTHN.

[TpnMeyaHune— Takoe AoKa3aTenbCTBO OAHOPOAHOCTU XapaKTEPUCTUK MOXET DbITb NONyYeHO, HANPUMEpP, U3
NUTEPATYPHbLIX UCTOYHUKOB, NPU UCCneaoBaHnn cTabuUnbHOCTU UNK NPU ONpeaeneHnn 3Ha4YeHnn napameTpoB CocTaBa U
CBOWCTB MaTepwuana.
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[TonyyeHHOe AoKa3aTenbCTBO AOMKHO NO3BONUTEL KONTMYECTBEHHO NepeHeCTU 3HaYeHe 3KenepUMeHTanbLHo
yCTaHOBNEHHOW HeOAHOPOAHOCTY OT OAHOW XapaKTepUCTUKK Ha ApYTyHo ¢ 000CHOBAHWEM TOTO, YTO CTENEHb HEO-
OHOPOAHOCTU OLleHeHa NpaBuIbHO.

7.5 NamepeHus

N3amepeHuns, npoBoanMbIe NpU UCCNeaoBaHWUM OOAHOPOAHOCTU, HEOOX0AMMO BLINOMHATE B YCNOBUSAX NMOBTO-
pPAEMOCTU. Kpome Toro, ctTaHgapTHOE OTKINOHeHWe noBTopsieMocTy Metoaukn namepeHunn no FOCT P NCO 5725-1
OOIMKHO BbITh HE3HaUNTENbHLIM. CrieayerT, Mo BO3SMOXHOCTU, CTPEMUTBLCS K TAKOW CUTYaLUK, MPU KOTOPO Heonpe-
AeneHHoCTb, 0bycnoBneHHas MHOrokpaTHbIMWU U3MEPEHNAMM CBOWCTBA OAHOMO 3K3emnnsapa (s, /JrT), oyaoer

3Ha4YMUTENBHO MeHbLUE, YeM (OXngaemag) cymmapHas ctTaHgapTHast HeonpeaeneHHOCTL aTTeCTOBaAHHOMo 3Have-
H1na ACOQO.

[TpunmeyaHune— B HEKOTOPbLIX crnyvasix MOryT ObITb MCNONb30BaHbl anbTepHaTuBHbIE noaxoaws! [10] B gononHe-
HUE K OMUCAHHOMY, YTO MPUBOAUT K NyYLIEN OLEHKE HEONnpeaerneHHOCTH.

N3mepeHns AomkHbl ObITh BbINOMTHEHBI TAKMM 06pa3oM, YToObI MOXXHO ObINO OTAENUTL TPEH pe3ynsTaToR
N3MEPEHUA aTTeCcTyeMOW XapaKkTepucTnKk/ B NnapTum odbpasuoB. 3TO MOXeT OblTb JOCTUTHYTO MyTEM NOBTOPHbLIX
M3MEpPEHNN aTTeCTYEMON XapaKTepUCTUKM B 0BpasLax, Cnonb3yeMblX Npy nccrnegoBaHnin 04HOPOAHOCTH, B CITy-
YyaliHoMm nopsake. Mopsaaok namepeHmnin MoXKeT ObITb U3MEHEH.

lNpumep — [ns uccrniedogarusi 00HopodHocmu ucnosb3yrom 10 nopyuu obpa3syoas. lNpoeodssm mpu noamop-
HbIX uamepeHusi. Cxema 8biNnoOJIHEeHUST U3MepeHul Mmoxem 6bimb criedyroujeu:

lToemopHoe uamepeHueNe1:1—3—5—7—9—2—4—6—8—10.

[loemopHoe uamepenue Ne 2: 10 —9—8—7—6—5—4—3—2—1.

[ToemopHoe uamepeHue Ne 3: 2—4—6—8—10—1—3—5—7—0.

TpeHa BcneacTeue gpenda B n3MepeHusiX MOXeT OblTb 0OHapy»keH NyTeM aHanmaa aToro TpeHaa B TOYHOM
nopsiake BbINOSTHEHUS N3MepeHUA. 3aBUCUMOCTb Pe3ynbTaToB N3MEPEHN OT Ka4yecTBa NPUroToBNEHNA MaTepuna-
na moXeT bbITb 0OHapykeHa NyTeM aHanuaa nosly4eHHbIX CpeAHNX 3HaYeHNI pe3yibTaToB U3MEpPEeHNI aTTecTye-
MO XapaKTepUCTUKM KaXkaoro aksemnnsapa (nopumn) kak dyHKLMK OT UX nopsagkosoro Homepa. MNpu atom nopsa-
KOBbIN HoOMep NPobbl 4OMKeH ObITb YCTaHOBNEH Ha CTagun NPUrOTOBNEHUS.

7.6 CTaTUcTUYecKU o60CHOBaHHbIe cXeMbl OTOOpa Npod U aHanu3 TpeHaa

Cxema oTbopa, npumeHsaemMas ans Bbibopa 3k3eMnsapoBs (M3genuin) npu nccnegoBaHmn HeoQHOPOAHOCTH,
MOXeT ObITb CrnydYaiHOW, COBOKYMHOW Cry4YaiHOM U, B HEKOTOPLIX cny4vasx, — cuctematndeckon. OHa AormkHa
YUYNTbIBATb BO3MOXKHbIE HeJocTaTKu MeToaa npurotoBneHnsa matepmana CO, no3sonsas, Takum obpasom, NpoBecTy
KPUTUYECKY0 NMPOBEPKY M3roTOBNEHHOW napTun. PasgeneHne naptun Ha BbIDOPKM pekoMeHayeTcsl BO MHOMMX
cryqasix, Tak Kak npy 3TOM rapaHTUpyeTCcs paBHOMEPHOe pacnpeaeneHme 3Kk3eMnsapoB, BelbpaHHbIX ANs Uccre-
goBaHus ogHopoaHocTU. CucTtemaTuyecKkme cxembl MOryT ObITb MPUMEHEHBI B TEX Crydasx, Koraa npakTU4ecKu
OTCYTCTBYET PUCK HE 3aMEeTUTb CUCTEMATUYECKUX MBMEHEHWNI 3HAYEHWI aTTECTYEMO XapaKTepUCTUKN B MapTUN.

N3mepeHnsa cnegyeT BbINOMHATL Taknm obpaszom, YTobbl TpeHabl, 06ycnoBNeHHbIE U3BMEHEHNEM 3HaYEH NS
aTTecTyeMoWn XxapakTepuCcTUKX B obpasuax, 1 TpeHdbl, 00ycrnoBneHHble o4YepeHOCTbHO BbIMOSTHEHNSA N3MEPEHUI,
He BNWUANW ApYyr Ha apyra.

[TpuumedyaHNne— B cxeme UAMEPEHUN 3TO MOXET OblTb AOCTUTHYTO, HANpUMep, paHgoMmusauuen otbopa
3K3EMMIMAPOB B COYETAHUM C U3MEHEHMEM MNOPSAKA U3MEPEHUS.

I'Iepeﬂ, orpegeljieHNeEM 3Ha4YeHNA CTaHOdapT HOW HEONpPeaeJiIeHHOCTN, OGYCJ’IOBHEHHOﬁ ME)I(SK?»EMI'IJ'IFIDHOIZ
HEOAHOPOAHOCTbIO, NMOJIYHYEHHbIE SKCINEPUMMEHTAJIbHbIE AdHHbIE OOJIXKHbI ObITh NpoBeEPEHLI HA TPEHADLI. B 8.3.1
OCHOBHOW cnocob aHanunaa Tperada rnpmeeaeH aJiAa cliydasd NCejieaoBaHWA CTabUNbLHOCTMW.

[MTpunmeyaHne— 31a MeTogonorMss MoXeT ObiTb TakKKe UCMONb30BaHA ANS Pe3ynbTaTtoB U3MEpEeHUn,
NONYYEHHbIX NPU UCCNEAOBAHUN MEXIKIEMMNIAPHON OQHOPOAHOCTU MapTUMN.

Ecnn no pesynstatam nccneaoBaHU yCTaHORBNEH CYLLECTBEHHbIA TpeHd 3Ha4YeHU I aTTecTyeMon XxapakTe-
PUCTUKN B 3Kk3emnnsapax matepunana CO, TO M3roToBNEHHY0 MNapTUO cUMTaloT Henoaxoasilen ans AganbHe e
arTecTaumm.

TpeHa B pe3ynbratax MU3MepeHuid B psaae crnydaeB MOXeT ObITb YY4TEH HE3aBUCUMO OT TOro, 3Ha4MM S OH
cTaTucTUYecKkn nnm HesHavmm. Metog aHanmnaa TpeHaa 1, npy HeobxoMMOCTU, BHECEHWE NornpaBK/ Ha Apend
cpeacTBa U3MepPEHUIN, MOXeT ObITb peani3oBaH NpuMeHeHnemM obpasLia Ans KOHTPOoNS, 3Ha4YeHNe BeJTMYMHbBI KOTO-
POro MOXeT ObITb U3MEPEHO NCNONb3YEMbIM CPEACTBOM U3MEPEHWUIA.

[Mpn obHapyxeHnn TpeHaa 3HaYeHUs aTTecTyeMOon XxapakTepucTnky B naptum matepmnana CO moxeT ObiTb
MCMONb30BaH NMOBTOPHLIA NNaH npoleaypbl pasgeneHnsa naptum matepnana CO Ha vactn ana apdeKTMBHOro
MCKITHOYEHNS TpeHaa.
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7.7 OnpepeneHue ogHopoAHOCTU
Mogenb naMepeHun npu mccnegoBaHUM OOQHOPOAHOCTU C UCNONb30OBaAHNEM [ =1, ..., @ SK3EMMNJISIPOB U
j=1,...,n; N3IMepeHUn MOXET ObITb NpeacTaBfeHa B BUAE

X; =utAt+eg; (3)

rae X; — pesynsTar eAuHUYHOro M3MepeHUsl NP NCCNeaoBaHN OAHOPOAHOCTY;

[L— MaTemMaTdeckoe oXuaaHue X;, KOTOpoe paBHO 3HaYeHWIo 0bLero cpeaHero (cpeaHee cpeaHMX 3Have-
HWA), MPW YnUce NOBTOPHBLIX N3MEPEHUIA, CTPEMALLIMXCA K BeCKOHEYHOCTN.

Ecnv nusmepeHus HecMellleHHble, TO [ PaBHO UCTUHHOMY 3HaYeHWIo. YneHbl A; 1 g; — OLieHKa CMeLLeHUS

Py YCTaHOBMNEHUN HEOAHOPOAHOCT MEXY SK3eMMNsipaMu 1 criydanHas NorpeLlHoCTb U3MepeHsl COOTBETCTBEH-

HO. ﬂ,I/ICI'IepCI/II/I STUXHITIEHOB — 3TO ANCNEPCHNA HEOAHOPOAHOCTIN MEXAY aK3EMIUTAPAMUN N ANCIEPCUA NMOBTOPAHAE-
MOCTW COOTBETCTBEHHO.

[TpwnmedyaHune— lpegnonaraioT, 4To A; U & CTAaTUCTUHMECKU HE3ABUCMMbI, HEOAHOPOAHOCTb MEXAY SKIEMIT-
napaMmn He BNUSIET HA NOBTOPSIEMOCTb Pe3ynbratoB MamMmepeHun n Haobopot. Kpome Toro, npegnonaratot, 4TO NepemMeH-
Hble A; U & WMEIT HOpManbHOe pacnpeaeneHue.

[1ns onpegeneHnsa HeoAHOPOAHOCTN MeXyY SK3eMmnniaApamum MoryT bbiTb paspaboTaHbl pasnMyHble nnaHbl
akcnepumeHTa. B npunoxerHnn A npuBeaeHbl cTaTUCTUYECKUE MOAXOAbI NO NMPUMeHeHUo ogHOaKTOPHOMo U ABYX-
dhakToOpHOro ANCNepCcMoHHOro aHanmaa, B NpUoXKeHum B — HekoTopblie npumMepsi.

7.8 OnpepeneHue ogHOPOAHOCTU MEXAY 3K3eMNNspamMm

LIEJ'II: onpegeiiedHnd oaqHoOPOAHOCTU MEXY SK3IEMIUTAPaMI 3dKINKOYaE€TCAH B OLIEHUBAHNA MBMEHEHINA 3HAYE-
H aTTECTyEMOﬁ XadPaKTEPUCTUKKN MEXAY HAMMN.

[1Be TUNKYHbIe 3KCNepuMeHTanbHble Mogenu onpegenieHUsa 04HOPOAHOCTN MeXay 3K3eMmnnsipamMmu n3obpa-
)KEeHbl Ha pucyHKax 1 n 2.

3k3emnnap Ne 1

n npob

3Jksemnnsip Ne 2

n npob

Jksemnndap Ne k

n npo6

m
Q B BbibOpKe B BbIGOpKe B BbIBOpKe
5N
C
-
=
@
@ n npeobpa- n nNpeobpa- n npeobpa-
2 30BaHU 30BaHUN 30BaHUN
3
i
y n U3MepeHun n UsMepeHui n U3MEPEHUN

Mexay ak3eMnnapamn

PucyHok 1 — Cxema onpegeneHns MeXakK3eMniapHON HEOOQHOPOAHOCTH

Ha pucyHke 1 npoaeMoHCTpUpoBaHa cxema onpeaenieHns MeXxXak3eMnispHon HeogQHOPOAHOCTH, Npeayc-
MaTpueatoLlasa oToop BbIBopoUHbIX Npob (Npod B BbIDOpKe) N3 3k3eMnnsapoB. MNpu Takom cxeme aKcnepmMeHTa
BCIIeACTBWE TOrO, YTO U3 KAXKA0ro ak3emmnisapa obiny B3aTbl MHOMOYUCIIEHHbIE NPodbl, ANCNepcus pesynsTaTtoB
N3MEPEHNI BENNYNHBI «MEXAY 3K3eMmnspamny» ABNAeTca pyHKLUMEen cTaHgapTHOro OTKITOHEHNS Pe3y ibTaToB N3-
MEepPEHWN BENMNYNHBI B pa3fiMYHbIX 3K3eMMsipax, Torga Kak ancnepcus pesynsraTtoB M3MepeHuii BefIMYMHbI « BHYT-
DU 3K3eMNNSAPOB» ABNAeTcs yHKLUMEN CTaHAapTHOrO OTKITOHEHWSA pPe3ybTaToB N3MepPEeHUIA BENTUYMHBI BHYTPK 3K~

3eMMNSAPOB N YYUTbIBAET pacxoXaeHNs pesynsTaToB M3MepeHuid, obycnoBneHHble, B TOM YMicne, oTbopom npod u
NpodONOAroTOBKON.
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JKk3emnnap Ne 1

[Ipeobpa-
30BaHuE

N N3MEPEHNN
-

Jk3emMnnsp Ne 2

[Tpeobpa-
3oBaHue

N U3MepeHnn

Mexgy aKk3eMnnsapamMn

Ik3emMnnsap Ne k

[Tpeobpa-
3oBaHue

N N3MepeHun
-

BHyTpU aK3zemnnsipos

PucyHok 2 — AnbrepHaTUBHasA cXema onpegereHnsa MeXxXaK3eMnnapHONn HeogHOPO4HOCTU

Ha pucyHKe 2 npeacTtaBneHa cXxema aKcnepuMeHTa ans cny4dasi, korga otoop BbloopoyHbIX Npob (Npob B
BbIOOpKE) OT 3K3EeMNNAPOB HEBO3IMOXEH UMK HE NMpoBeaeH, HanpumMep, No 3KOHOMUYECKUM NpudnHam. [Npn 3Toi
CXeMe 3KCnepumMeHTa gucrnepcusd pesynsTatoB U3MepeHn BeNTMYNHBI « MeXay aK3eMnnsapamMmu» sIBNAETCA PyHK-
LMen cTaHgapTHOro OTKNOHEHWA pe3ynsTaToB U3MePeHUU BeNMYUHBI B pa3fIMYHbLIX 3K3eMnnspax, Torga Kak auc-
nepcusa pesynbLTaTtoB U3MepeHUU BENMNYMHBI «KBHYTPU 3K3eMMNNAPOB» ABNAETCA (PYHKLMEN CTaHOapPTHOro OTKIIOHEe-
HWUA pe3ynLTaToB M3MepPeHN BeNUYMHbI BHYTPWY 3K3EeMMITAPOB N YUMTHIBAET pacxoXXgeHUsa pe3ynsTaToB U3Mepe-
HWW, 0OyCnNoBMeHHble, B TOM YMCIe, NpobonoaroTOBKOW.

Ha obpasyuax, npurogHsIX A4ns nposegeHnUs 0aHOro U3MepeHust, 1 — Y1Ccno NOBTOPHbLIX U3MEPEHUIA, paBHO 1.
B Tex cnyyasx, rae BblbopKa nos3BoNsET BbINOMHUTE MHOTOMUCTIEHHBLIE M3MEPEHUS Nocne nNpeobdbpasoBaHus, n, Kak
npaBsuno, byaet bonblue. B Tex cnyyvasx, rae n> 1, peaynesratbl U3SMEPEHUA MOTYT BbITb 00padboTaHbl C MOMOLLLHO
aucnepcuoHHoro aHanusa [cMm pasgen A.1 (npunoxeHue A) 1 pasgen B.2 (npunoxeHue B)].

Ecnu ucnonbayetca ogHoakToOpHbIM AUCNEePCUOHHbBIV aHanns, Toraa S,;, B 0DOUX criydasax MOXeT OblTb
paccyuTaHo rno popmyne

SP = SE\ _ Msamong - Mswfthfn | (4)

e s5 — ANCrepcHsi pesynbTaToB USMEPEHNIA;

Ny —cpeaHee HACIHO PE3VITIbTATOB MaPallJlE1bHbIX I/I3M8|IJEHI/II7|.

2 2
B aTUX cnydvasax gucnepcuda mexagy skseMnndpamn Sy, UNAeHTUYHAa U gy.

OueHusaHue HeoripeoeneHHocmu, 0bycroerneHHOU MEXaIK3eMIMIAPHOU HEOOHOPOOHOCMbBID Mamepuara
CO, moxem bbimb rposedeHO 8 coomeememeuu ¢ pekoMeHoauusamu [4].

[1pumeyaHue — BknoyeHue rionoxeHus obycrnoaneHo mpebosaHusaMu HayUuoOHanbH020 HOPMamugHOoz20
JokymeHma [4] e yacmu oyeHusaHus HeoripedeneHHocmu, obycnosrneHHoU HeoOHOopoOHocmbo mamepuarna CO.

7.9 HepocTaTo4yHan NOBTOPAEMOCTb MEeTOAUK I/I3M9p9HMI7I

He Bcerga LI,EJ'IECOOSDEBHO NPOoBOANTDE ollpegeiieHlie oaAHOoPOAHOCTHU, NCNOJ1b3YA METOANKY I/I3Mep9HI/II7| C
0OCTaTOuMHOWU MNMOBTOPAEMOCTbBIO. B 3TUX CIyHaAXxX AoNyckaetCA NCNOJ1Ib30BATb aJl I:vTepHaTI/IBHI::Iﬁ [NoAX0oA, NMo3BOJIA-
lOLLIMA MaKcUManbHO OLUEHUTL BO3MOXHbIE BIMUAHUA. Ecnu Upp — CTAHOAPTHAA HEONPEAETIEHHOCTD, OGYCJ'IOBJ'IEH-
HaHd HEOAHOPOAHOCTbHO MEXAY SK3EMINTIAPaAMW, BKITHOHAEMAHA B CYMMaAPHYH CTAaHAAPTHYH HEOTNpEeAEJIEHHOCTD, TO

M‘Samong — MSyithin <12 < o2 | 31,:
n =Ypp = Spp T (9)

[TpaBasi YaCTb 3TOMO BhIpaXKeHUs1 NpeacTaBnsaeT cobol KBagpaT CTaHAapTHOW HeonpeaeneHHOCTH, 0DyCnoB-
NeHHOoW pe3ynkTaTaMn N3MepeHU BenndHbl B ogHOM ak3eMnnspe. JleBaga yacTb npedcTaBndeT BbipaXkeHue,
0DbyCNoBNEHHOE BMUSAHUEM HEONPEeAeNEHHOCTN MEXAY 3K3EMMIsipaMn, yCTaHOBIEHHOE METOAOM ANCTNEPCUOHHO-
ro aHanusa. ucnepcua noBTOPAEeMOCTM MOXKET ObITh NofydeHa oTAeNbHO UNK NpUHATa pasHoW MS, ...

PasnunyHble nogxoabl, cBsisaHHbIe ¢ OUeHWBaAHUEM HeonpedeneHHOCTU, yYUThIBaoLWeN HegoCTaTOuYHYIO
MOBTOPAEMOCTb METOAWKN U3MepeH NOMUMO pedynbTaTta, Nony4vyeHHoro no gpopmyne (4), paccMmoTpeHsl B [12].
BrinaHue ctaHgapTHOrO OTKIOHEHUA MOBTOPAEMOCTW Ha S, MOXET ObITb YYTEHO NPU NCMNONb30BaAHUU BblpaXKeHNUS
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MSyithin 4| 2
A V YMSyithin (©)

rae Mswfthfn — ANCINEPCUHA, Oﬁ)/CJ'IOBJ'IEHHElFI peE3VIlbTdTdMK I/I3Mep8HI/Iﬁ BEJTMYHBI B OOHOM 3K3EMIUTHPE 06p83LI,8,
NOJIYHEHHBIMW B YCITOBUAX NMOBTOPAECMOCTN,

Vups ... — YUCNOo cTeneHen ceoboabl gncnepcnt MS, ...

within

|_| p M MeEYdHWNE — STO Bblpa}KBHHe OCHOBAHO Ha TMOJ10XXeH O TOM, YTO A5 Sbb MOXKeT 6bITb YCTaHOBJ'IEH
,EI,OBepHTEJ'IbeII::I HHTepBaﬂ N YTO nonyLuprHa 95%-HOFO ,EI,OBepHTEJ'IbHOFO HHTepBaﬂa, I'Ip606pEISOBaHHaFI B CTaH,EI,apT-
Hyro HEOI’Ipe,EI,EJ'IEHHOCTb, MOXKeT 6bITb paCCMOTDEHa KaK CcTelieHb BITMHAHUA I'IOBTODFIEMOCTH METOOANKHA HSMEDEHHF’I Ha

OLEHKY Spp. OTO BbIPXKEHUE CIMYXUT MPUMEPOM TOrO, Kak MOryT ObiTb YYTEHbl 3aTPYAHEHUS NPU OUEHKE HEOAHOPOOHO-
ctn. Moryt 6bITb pa3paboTaHbl U gpyrve MeToabl, HO OHW JOMXHbI OTBEYATb KPUTEPUSAM, MPUBEAEHHBIM B YpaBHEHUM (5).

7.10 BHyTpUuakzemnnsapHas HeoagHOPOOHOCTDb

OnpegeneHne 0QHOPOAHOCTU BHYTPU 3K3eMNdpa NpoBogsT TONMbLKO B TeX cliydasax, Korga ak3emMnnaphbl
nexoaHoro matepuana CO mMoryT ObITe paszgeneHbl Ha BblIDOpoYHble Npobbl (Mpobbl B BbIDOPKe). Bo MHOMMX
crny4vasix HeBO3MOXXHO NONYYNTb TOYHYHO OLIEHKY AMcnepcni, obycnoBeHHOW HeEOOAHOPOAHOCTLH BHYTPU 3K3EeMIM-
nsapa. CtaHgapTHOe OTKITOHEeHWe NMOBTOPAEMOCTU MeTOANKN U3MepeHU cneayeT Bcerga yduTbiBaTb NpU OLEHKe
BHYTPU3K3IEMMISIPHON HEOAHOPOAHOCTU. 3TO NPUBOANT K MOBLILLEHUIO OLEHKM cTaHOapTHOW HeonpeaeneHHOCT!,
0byCcnoBneHHOW HeoQHOPOAHOCTLIO BHYTPU 3k3emnndpa CO s, MO CpaBHEHWUIO C pealbHbIM 3Ha4YeHNeM Heorpe-
aeneHHoCTW. Ha pucyHke 3 npeacTaBneHa cxema nccnegoBaHUga HeogHOPOOAHOCTU BHYTPU aK3eMnispa.

N3 aksemnnsipa oTOMpaoT MHOrOUNCIEHHbIE HaBeCKK (Mpobbl), NpobonoaroToBKY KOTOPLIX NMPOBOAAT 0ANH
pas (CM. pUCYHOK 3).

DK3EMIIISAP

[Tpoba [Mpoba
B Bbibopke Ne 1 B BbiDOpKe Ne 2

[Tpoba
B BblOOpKe Ne k

lpeobpazoBaHue [TfpeobpasoBaHue [Tlpeobpa3oBaHue

BHyTpU

. . . rpymnn
N U3MEpPEHNI N U3MEPEHNN n U3MepeHUn Y Py

-$ e -
Mexay rpynnamu

PucyHok 3 — Cxema onpegeneHns BHYTPUIKIEMNNAPHON HEOOQHOPOAHOCTH

MuHUManbHbI pa3mep Npobbl onpeaensoT Ha OCHOBAaHUN UCCneaoBaHWUI HEOQHOPOAHOCTM BHY TP 3K3EM-
nnsipa ¢ UCnosib3oBaHNeM pa3nnyHbIX HaBecok. B cBA3M ¢ TeM, YTo cTaHAapTHOe OTKITIOHEeHWe, obycnoBneHHoe
HeOAHOPOAHOCTLIO BHYTPU 3K3eMMNsipa, 3aBUCUT OT YMCa YacTuL,, onpeaensatoLmMx CBONCTBO, TO NO BO3MOXXHO-
CTW creayeT YCTaHOBUTbL MUHUMATbHOE YMCO YacTuL, (M MUHUMAIbHY HAaBECKY ).

1TpumevaHuns

1 MuHMManbHbIN padmMmep NPodbl MOXET ObiTb OnpeaeneH NyTem 3KCTPpanonAunmn. IKCTpanonsymsa CTaHJapPTHbIX
OTKITOHEHUW, ODYCNOBMNEHHbLIX pe3ynbrataMmmn U3MEPEHUN BENUYNHBI BHYTPU 3K3EMMNSPOB Pa3NUYHbIX Pa3MeEpPOB, MOXET
ObITb UCMONb30BaHA ANl HAXOXAEHNS HAMMEHbLUEro pasmepa npobbl, KOTOPbIM HE BIUAET HA NOBTOPSEMOCTb PE3yIib-
TaTOB U3MEPEHUN 3TOU BENUYMHLI. B CBA3KM C Tem, YTO CTaAHAAPTHOE OTKNOHEHWE, 0ByCrnoBNeHHOE HEOAHOPOAHOCTbLIO
BHYTPU 3K3EMMNAPA, KaKk NpaBuno, npeacraenser cobon 3aBbIlUEHHYID OUEHKY, MUHUMAIbHbLIW pasMmep nNpobbl Takxe
byaeTr 3aBbILLEHHOW OLEHKOMW.

2 MuHumanbHbin pasmep npobd moxeT ObiTb YCTAHOBIMEH B X04€ OLUEHKU PaBEHCTBA 3HAYEHUWN CTaHO4APTHOIO
OTKITOHEHUS PE3yNbTaTOB U3MEPEHNN BENUYUHDBI, NOMNYYEHHbLIX C UCNONBb30BAHUEM KOHKPETHOIO pasmepa npobbl mare-
punana, U ctTaHgapTHOro OTKIMOHEHUS1 NOBTOPSAEMOCTU METOAMKU U3MepeHUn. Takast oueHka MoxeT bbiTb npoBeaeHa
nyTeM CpPaBHEHVS AMCNEPCUN CO 3HadYeHmeM kputepusa y< (bonee nogpobHble cBegeHus cMm. B pykosogcTee [13]). Pas-
Mep Npobbl, NCNONMBb30BAHHOW B TAKOM 3KCMEPUMEHTE, AONYCKAETCH CYUTATb MUHUMAIIbHbIM Pa3MepoM Mnpobeil.
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QOueHueaHue HeoripeoerieHHocmu, obycrioeneHHoOU 8HYMPU3IK3EMITIAPHOU HEOOHOPOOHOCMbBIO Mamepua-
na CO, moxxem bbimb ocywjecmerieHo 8 coomeemcemeuu ¢ pekoMeHoayusmu [4].

[1pumedyaHUue — Bknoderue rionoxeHus obycnoaneHo mpebogaHusaMu HayUuoHansH020 HOpMamugHoz20
OOKyMeHma — peKkomMeHoauyuu [4] e yacmu oyeHugaHus HeoripeoerneHHocmu, obycrio8rneHHoU HeOOHOPOOHOCMbKD
mamepuarna CO.

8 UccnegoBaHne cTabUNbHOCTMH

8.1 Tunbl cTabUNLHOCTI

CyLLeCcTBYIOT ABa TUNa cTabUNbHOCTU, KOTOPbLIE crneayeT paccMOTPeTb Mpu atTecTaunm cTaHgapTHbIX
obpasLoB:

- AONroBpeMeHHast CTabUnbHOCTb;

- KpaTKOBpeMeHHast CTabuUbHOCTb.

[NonrospemeHHast cTabnUnNbLHOCTL MaTepuana cTaHgapTHoro obpasiua cesizdaHa ¢ HEU3SMEHHOCTbLH aTTeCTO-
BaHHOro 3HaveHns1 CO npu XxpaHeHun y narotosutens n notpedbutenst CO. KpaTkoBpeMeHHas cTabUIibHOCTb CBSI-
3aHa C HEU3MEHHOCTbIO aTTecToBaHHOro 3HavyeHusa CO npu TpaHcnopTUpoBaHUK. B HEKOTOpPLIX cliyvyasiX HEBO3-
MOXHO NoaaepKmBaTth YCoBus, obecrnevmpatolme ctabunsHocTb MaTepunana CO BO BpeMs TpaHCNOPTUPOBA-
HWS, B 3TOM cnyJvae cneayeT BHECTU NnonpaBKy Ha AONOJTHUTENLHYH HeonpeaeneHHOCTb 3Ha4YEeHU A CBOUCTB.

[1ns pacyeTa HeonpeaeneHHOCTN aTTecToBaHHOro saHaveHnst ACO, ykasblBaeMoro B nacnopTre, BaXKHa npa-
BUbHAaA OLeHKa J0NroBpeMEHHON N KpaTKOBPEMEHHOW CTabnnbHOCTN.

[Mpu atrectaunm CO gosmkHbI ObITb YCTAHOBMNEHLI CBEAESHUA O TOM, YTO MOXET NPOUCX0aMUTL C 00pasLoM Npu
HecobntoaeHUn TpebyeMblX YCIOBUIA TPAHCTIOPTUPOBAHUS.

[TpumevyaHuns

1 OTO 3HAHME MO3BONAET U3rOTOBUTENIO AATb NyYlne pekoMeHgaunu, a nonb3oBaTento — MnonyynTb NMpOoayKT
HaaneXalwlero Kavyecrsa.

2 B psge cny4aeB gns narotoputens v nonedopartensa ACO pekomeHayetcs nposepka ACO nepen ero nepebim
NCMONb30BAHMEM B LIENsX NPOBEPKN COOTBETCTBUA aTTECTOBAHHOIO 3HAYEHUS, YKA3aHHOIO B Nacnopre, U BO3MOXHOCTH
ero ganbHenLWero Ncnonb30BaHKUA.

NccnenoBaHust cTabunbHOCTU, BbIMOSHAEMBbIE B NMpoLecce aTTectauun, NpoBoAAT HE TONLKO AN OLLeHUBa-
HUS1 HeonpeaeneHHOCTHU, 0byCcnoBNeHHOW HeCTabUNBLHOCTLIO MaTepuana, Ho W ANs Bbibopa Hagnexallux yCcroBni
XpaHEeHUs 1 TPaHCNOPTUPOBAHUA.

8.2 NnaHnpoBaHUue aKcnepuMeHTa

CyLLEeCTBYIOT Ba OCHOBHbLIX NNlaHa akcnepuMeHTa Ans nposeaeHust paboT no onpeaeneHno CTabunbHOCTU
cornacHo pekomeHagaunam [4], [6], [12], [14]:

- Knaccuveckoe nccnegosaHne ctabunbHOCTH;

- NIBOXPOHHOE nccneaoBaHne cTabunbHOCTH.

[1pn KNaccnyeckom nccneaoBaHnU cTabuUnbHOCTU OTAENbHbIE NMPOObI, U3rOTOBNEHHbIE B OQHO U TO e Bpe-
M4 (B BUAe napTuK) no ogHom 1 ToW e MeToarKe NpUroToBNEeHUs, U3MePAIoT Yepes onpegeneHHble NPOMEXYTKA
BpeMeHW. B 3ToM criyvyae namepeHus BoIMOSTHAKT B YCNOBUAX NPOMEXYTOYHOW NPeLU3NOHHOCTI, YTO NPUBOAMNT K
OTHOCUTESIbHO BbICOKOW HeonpeaerneHHOCTN N3-3a HeCTabuUnbHOCT U3MEPUTESTbHON CUCTEMBI.

[1pY N30XPOHHOM UCcneaoBaHMK CTAabUNBHOCTU N3MEPEHNSI NPOBOOAT B YCIOBUSIX MOBTOPSAEMOCTN.

[TpumevaHuna

1 TepMUH «M30OXPOHHBINY O3HAYAET, YTO U3MEPEHUS BbIMONHAT B OQHO U TO XXe BPeMSl, UBMEPEHUS HE pacrpe-
OENSIIOT B TEYEHNE BCEro nccrnegoBaHnst ctabunbHOCTU, KaK 3TO OCYLWECTBNSIIOT NPU KNAcCU4YeCKoM noaxoae.

2 N30XpOHHBIN NMOAXo4 YMeHbLAeT pas3bpoc pe3ynbraTtoB U3MEPEHUN BO BPEMEHMU, yrydwasi, Takum obpasom,
«paspelarLyo crnocobHOCTb» nccnegoBanns ctabunbHocTn. M30XpoHHOEe nccnegoBaHne ctabunbHOCTU, Kak NpaBu-
no, NPMBOANT K MEHbLUEN HeonpeaeneHHOCTU, Yem Kraccuyeckoe. [lpenmywecTBo 3TOM MOOENN 3aKio4aeTcsl B BO3-
MOXXHOCTWN onpegeneHns ycrnoBuwu, Npu KOTOPbIX HE MPoOUCXoanT U3MEHEHUS CBOUCTB UM U3MEHEHUS NPOUCXOQAT, HO C
TAKOW CKOPOCTBLIO, KaK Mpu yCnoBUSIX, BbIDPaHHbLIX ANsl XPaHeHus .

3 N30XpOHHBIM MNaH 3KcnepumeHTa npeaHasHavYeH creuumanbHO Ansa onpegeneHusa crabunbHoctn naptmm CO,
ero He PeKoOMeHayeTCsl UCMONb30BaTh NPW onpeaeneHmnn ctabunbHOCTU oTaenbHOro akzemnnsipa CO.

Oba nnaHa aKkcnepumeHTa noaxoaar Ansg nccregoBaHna JONTOBPEMEHHOW U KpaTKOBPEMEHHOW cTabuibHO-
cTu. MNpuy NnpoBeaeHnn nccnegoBaHUiA KpaTKOBPEMEHHOW CTabunbHOCTU XpaHeHne MaTepuana ocyLLeCTBIAT B
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PEKOMEHAYEMBbIX (3aﬂ,aHHbIX) YCJITOBUAX YTITaKOBKA U TPAHCHNOPTUPOBaHUA. Uem bonee OorpaHMYEHbI YCITOBUA TPaHC-
NOPTUPOBAHWUA, TEM MEHBLLUE MOXET ObITb 0OBEM UCCNeaoBaAHUIA.

[TpumevaHuns

1 PekomeHayeTCcs yCTaHABNMBATb TakMe YCNOBUS TPAHCMOPTUPOBAHUS, NPU KOTOPbLIX M3MEHEHUSA, 0DYCIOBIEH-
Hble HECTADUMBHOCTBIO MaTepuana, byayt MeHblUe, YeM NPU XpaHEeHUM martepuana. B aTom cnyvae gonyckaeTcsl He
BKMNOYaTh B NporpamMmmy onpegeneHnsa metponormdeckmnx xapakrepuctmk CO mnccnegoBaHne KpaTKOBPEMEHHOW HECTa-
BUNbHOCTMW.

2 [na HekoTopbiX BUAoB matepuanoB CO (Hanpumep, KNUHUYECKUX, BNONOrm4Yecknx n npupoaHbixX) He Bceraa
OYEBUAHO, YTO YCIOBUS TPAHCMOPTUPOBAHUS MOryT BbiTb COBMIOAEHLI, YTO NO3BONUINO Dbl NpeHedbpeyb nccneaoBaHNSIMK
BIIUSAHUA YCITOBUU TPAHCMNOPTUPOBAHUA Ha MaTepwuarnl.

[Mpu OTCYTCTBMI CBEAEHUIA O BIUSAHUK TemMnepaTypbl Ha cocTas K cBoicTBa MaTepmnana CO nccnegosaHue
KpaTKOBPEMEHHOW cTabunbHOCTU HE0HX0AUMO NPOBOANTL NPU Pa3fMYHbLIX TEMNepaTypax Anst nonyyYyeHus MHgop-
MaLMK O NPUEMMNEMBIX YCITOBUAX XpaHEHUS! U TPaHCNOPTUPOBAaHUS.

Takoe nccnegoBaHue JOMKHO 3aHMMaTb 2 Mec, HO MOXET BbITb NpoaneHo Ao 6— 12 mec Ans nony4yeHus
MHdbopMaLMK © A0NroBpeMeHHol ctabunbHocTK. Npy 4NMTEeNbHOM UccnegoBaHUM cTabUnNbHOCTY AnanasoH TEM-
nepaTyp MoXeT BbITb coKpalleH A0 HeobXoaMMOro, Tak Kak no MCTeYeHnn AByX MecsaLeB ccneaoBaHne NpoBo-
OAT ANA yCTaHOBNEHWNS YCNTOBUIA XpaHEeHKS.

NccnegoBaHne KpaTKOBpeMEHHOW cTabunbHOCTN OOMKHO BbITh NpoBeAeHOo Npu TeMnepaTypax, KoTopble
BO3MOXKHbI MPW TPAHCMOPTUPOBAHNM.

[TpnmeyaHune— Heobxoaumo yuntbiBaTb YTO MHTEPBAIl TEMMEPATYpP, NPU KOTOPLIX TpaHcnoptupytot ACO,
MOXET BapbupoBaTbca oT muHyc 50 °C go nmoc 70 °C.

NHTepBan BpeMeHun, B Te4eHe KOTOPOoro NpoBoAsAT UccreaoBaHne KpaTKkoBpeMeHHoW cTabunbHOCTU, A0S-
)XeH ObITb paBeH nepuoay, npegycMoTpeHHoMy Ans TpaHcnopTtuposaHmsa ACO.

[TpumevyaHuns

1 Ecnn Bpems TpaHCNopTUPOBaHUSA OrpaHUYEHO, HAaNpuUMep TpemMs HedenssMmu, TO UCCreaoBaHne KpaTKOBPEMEH-
HOW CTAbUNBHOCTU B TEYEHUE TPEX-YETbIPEX HEAENb DyaeT AOCTATOUYHbIM.

2 TpaHcnoptupoBaHmne CO gomkHO ObiTb OPraHM3oBaHO Takum obpasom, 4TOObl Bpems, 3arpadmBaemoe Ans
TPAHCMOPTUPOBAHUSA, BbINO KaKk MOXHO MEHbLUE.

PekomMeHOauuu o riaHupoeaHuro pabom rpu uccredosaHuu cmabunsHocmu CO npeocmasiieHbl makXxe
8 [4] u [6].

[1pumedyaHuUue— BkiodyeHue ronoxeHus obycrnosneHo mpebogaHusMu HaylOHanbHbIX HOpMamueHbIX
OOKyMeHmoe — pekomeHOayuu [4] u [6] 8 vacmu uccriedoearHuss cmabunsHocmu CO.

8.3 OueHKa pe3ynbTaToB U3MepeHUU

8.3.1 AHanu3 TpeHAaa

Ha nepBoM 3Tane aHanmnaa pesynbTaToB onpeaeneHnst CTabunbHOCTN HEOBXOANMO NMPOBEPUTL BOZMOXKHOCTb
BO3HUKHOBEHUSA TpeHda B peaynbraTax namepeHuid. MNpun HeaHavYnTenbHOM HeCTabuUbHOCTU, Korga HEU3BECTEH
OCHOBHOW KNWHETUYECKNA MEXaHMU3M, NoaXxoasLLen Moaenso MOXET BbITb NMHENHAas annpokcumauus. B cnyyasx,
Korga ycTaHOBMEeH BN 3aBUCUMOCTU HECTADUNBLHOCTU OT BIUSIOLLMX haKTOpOB, crneayeT UCMoSib30BaTh €ro B
KavyecTBe annpoKcUMUpyoLLLen moagenu. Ans nMHenHbIX Moaenen pacyeTbl Hanbdbonee NpocThle, NPU 3TOM OLUEHKY
TpeHaa Ha 3Ha4YMMOCTb NMPOBOASIT C UCNOSIb30BaHNEM F-KpuUtepusi.

[Tpn OTCYTCTBUU YCTAHOBNEHHOIO KUHETUUECKOTO MEXaHN3Ma OCHOBHAst MOAE b MPOCTOW JIMHENHOW perpec-
CUU MOXKET ObITb BblpaXkeHa B BUAE

Y=b,+bX+g (7)

rae by U by — KO3 PULMEHTBI perpeccuu;
£ — clydanHas cocTaBnstoLlada NorpeLlHOCTN U3MePEHUN;
X — BpeMS;
Y — 3Ha4deHUe aTTecTyemMomn Xxapaktepuctinkm ACO.

[1pwnmedaHne— BbiBOA BhipaXeHn Ona OUEHMBaHUA MapamMmeTpoB by U b4, KaK U pacyeT pasHoro poga
OUCNEPCUN, OCYLLECTBIISIOT MO TOMY Xe arropuTtMy, YTO U BbIBOJ BbIPaXXeHUWU B ANCMNEPCUOHHOM aHarnuse.
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C yyeTom Habopa n3 n HabntogeHnn Y no oTHoweHuto K X ang kaxgoro Y; MmoxeT ObiTb NpuBegeHo
cnegyroLlee BblpaykeHNe:

Y;i=Dbg+ by X + €. (8)

[TpumMmedaHne— 3adacTyo ans kaxgoro X; byager bonee ogHOro sHadveHus Y; BCrneacTBue NnoBTOPEHUA
N3MEPEHNWN, NCMONb30BaHNA Bonee OAHOW YyNakoOBKM 3a OAWH pa3 U T. 4. 3TN 0COBEHHOCTU AO0IMKHbI ObiTb BKITHOYEHLI B
MOZenb KOHKPETHOro anropmtMa nccnegoBaHns cTabunbHOCTW.

[TapameTpbl perpeccum gonyckaeTcsa paccyuTaTb, UCMONb3YS BblpaXKeHUsl, NpeacTaBneHHble Huke. [N
OLLeHKN napameTpa b, MoXeT BbITb NCnonb3oBaHa dhopmyna

by =Y — b.X. (10)

s(by) = > ,

(11)

rae

i (Yf — Dy — b1Xf)2
= (12)

S = n-—=2

OueHKy ancnepcun V(by) paccynTbiBaoT Mo popMyrie

(13)

MNpu 3TOM OTMeYatoT, UTo by 1 Y He KoppennpoBaHbl.

OcCHOBbIBAdAChL Ha CTaHOAAPTHOM OTKITOHEHWU b,, AenatoT BelBoAbl. [lpegnonaratoT, Uto ecnin CO ctabuneH,
TO b, paBHO Hynto. icnonbaya ypasHeHUe (11) U cooTBeTCTBYHOWMUN t-hakTop (NpK YMucne cteneHen cesoboabl,
paBHOM n—2), b, UCCNeayoT Ha 3HaYMMOCTb, UCMONb3ysa NapamMeTp s(b,) U gaHHble Tabnuubl ANCNepPCUOHHOro
aHanu3a anga nMHenHow perpeccun (tabnuua 1). llpoeepky paseHcmea KoaghhuyieHma b, Hysmo 8bIfNoHIom,
opmupys t-cmamucmuky (0ns qucria cmerieHel ceoboob! n — 2 U cmaHOapmHo20 OmKIoHeHuUsa s(b,)) u cpas-
Huegasl ee ¢ KeaHmurneM t-pacrnipedenieHus. [1posepKy aurnomesbl 8bINOMHAM € UCNoIb308aHuUeM F-kpumepus,
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8bIYUCIIEHUEM cmamucmuKku 10 pel3yribmamam obpabomku OaHHbIX MemoOOM OUCMEPCUOHHO20 aHalll3a
(mabnuya 1).

Tadbnwuwua 1 — Tabnmua AUCNEPCUOHHOIO aHanusa ans NMMHENHOW Perpeccum

Yucno Cymma CpenHee 3HaJeHUe
AICTOYHMK Ancnepcun cTeneHemn KBagpaToB KBagpara F~
cBobOObI SS MS
BcrnieactBue perpeccum 1 n o, . _\2 MS MS
H perp y (YI —Y) reg = ;eg
f=1 S
L ~\2 2 _ _SS
OTHOCUTENBbHO perpeccum n—2 Y (Yf _Y!) S T _>5 —
(OCTaATOYHbIN) i=1
L —\2 _ _
OBWMN, CKOPPEKTUPOBAH- n—1 Yy (Yf —Y)
— —_ F =1
HbiM ONA cpeaHero 3HavyeHusa Y !

CymMmy KBagpaToB bq|by 00603Ha4aoT Kak SS(b1| hy)» KOTOPYH TPaKTYHT Kak «CyMMa KBaapaToB Ans by

[MOCJ1€ TOIO, KdK BBEAEHA 10IN1PaBKa Ha bo}). Cpeﬂ,Hee 3Ha4eHWe KBagpata OTHOCUTEIIBHO PperpecCciii (82) ABJIASTCH

2
YX

Ha ocHoBaHWW gaHHbIX F-Tabnuubl (Tabnuua 1) npoBoaAT UccrieaoBaHne OTHOLLEHUS MS e, /S° Ha 3HAYU-
MOCTb. B Tabnnue 1 npusegeHa Heobxoanmas MHopmaLns o cteneHsax cesoboabl. [penmyLLecTBO UCMOSTb30BAa-
HUA F-Tabnuubl B3aMeH MeToda C UCMNOMb30BaAHUEM -KPUTEPUST 3aKNHOYAETCH B CrieayoLLeM:

- F-Tabnuua dpopmupyeTcst 00SbLUMHCTBOM CUCTEM NPOrpaMMHOro obecneveHus;

- F-Tabnuua moxXeT ObITb NepeHeceHa Ha Apyrne mMoaenu perpeccuun, UTo aenaet UX WUPOKO NPUMEHU-
MbIMW.

He3aBMUCMMO OT TOrO, Kakon BUA KpUTEPUST CNOMb3YIOT, peaynbTaTt byaeT UMeTb 3Ha4YeHMe TONbKO B Cliyyae,
eCnu cTaHgapTHoE OTKNOHEHWE NOBTOPSIEMOCTY METOAMKN U3MEPEHUI, BOSMOXKHO 0OYCNOBEeHHOE HEOAHOPOAHO-
CTbl0 MeXay 3K3zeMnnapamuy, goctTaTouyHo Marno.

OLIeHKOW ONs CBOWCTBA, 0b03HAYEHHOro Kak 'e) N HA3bIBAEMOIO J:I,I/ICI'IepCI/IEI?I OTHOCUTEIIBHO perpeccni.

[Tpumeyanne — BnnaHne HeogHOPOAHOCTU MEXAY 3K3EMNNAPAMN MOXET ObiTb YMEHBLLUEHO, €CNN NCMNOTb-
30BaTb HECKONbKO 3K3EMMMSAPOB HA KaXAblh MOMEHT BPEMEHU (B YCNMOBUSX OAHONO 3KCNEPUMEHTA). Takoe aencTeue
MOXET ObITb HEODBXOANMBIM, KOrda Spp PABHO UK DonblUe, YEM CTAHAAPTHOE OTKITOHEHWE MOBTOPSAEMOCTU PE3YNbTATOB
N3IMepPEHUN.

Ecnin HElGJ'II-Oﬂ,EleTCFI N3IMEHEHNE 3HAYYEHINHA aTTeCTyeMOﬁ XdPaKTEPUCTUKA, 3TO O3HAYAET, HTO MaTepiall HE
MOXET ObITb UCMOMNL30BaH B KadecTBe Mmatepuana CO. Kputepnin anst NpUHATUASA TakKoro peLlleHunst 4oSmKeH ObiTh
OCHOBdH Ha HOpMWPYEMOM 3HaA4YEHWI HEONPEAETIEHHOCTN ATTECTOBAHHOIO 3HAYEHNA CO, Ha NpearoJiaraemom

CpoOKe elo rogHoCtTn n cBedEeHNAX O TpeHde 3a 3TO0T Nepnod BpeMEHN.

[TpnmedyaHwune— Ecnmn B TedeHne npegnonaraeMmoro cpoka rogHoctTn HabngaeTca CyWeCTBEHHbIM TPEHA
3HaveHnsa arrectyemomn xapakrepuctnkn CO (¢ yyemowm HeoripedeneHHocmu ammecmogaHHo20 3HaveHus CQO), Torga
nmbo matepuan He MOXeT bbiTb ncnonb3oBaH Anst n3rotoeneHnss CO ¢ 3agaHHbIM CPOKOM rogHOCTU B CBSI3W C HEQOCTa-
TOYHOW CTabunbHOCTBLIO, NMBO cneayeTt cokpatuTb CPok rogHoctn CO.

8.3.2 OueHka HeonpeaeneHHOCTU B OTCYTCTBUE TpeHAaA

[Tpn onpeaeneHun ctabunsHocTn CO HeobXxoaMMOo YUYNTLIBATD:

- MOBTOPAEMOCTb U3MEPEHUN;

- HeCTabUNbLHOCTL MaTepuana;

- NapamMeTpbl NPOMEXYTOUYHOW NPEeLM3UOHHOCTN;

- (He)oaHOPOAHOCTE MeXxAay akseMnnapamu (Npu aTTecTaunm napTun).

3 3TOro nepeyHsa BMAHO, YTO TaMm, rae BO3IMOXKHO, criegyeT UCMOSIb30BaTh U30OXPOHHLIN, a He KiacCUYeCKn
MNnaH 3KCNnepuMeHTa, Tak Kak 3TO YMeHbLUaeT YACNO COCTaBMALWMNX, KOTopble He0bXoanMo paccMaTpuBaTh. B
TUMNYHOM N3OXPOHHOM UCCNEeA0BaAHUN CTADUNBHOCTU YHUTLIBAKOT TOSMBKO TPU COCTABNAOLLME HeoNpeaeneHHOC-
TW, KOTOPbIE MOTYT ObITh pasaeneHbl C NOMOLLIO MOJTHOrC ABYXdaKTOPHOro ANCNepCcUOHHOro aHannasa. Heonpe-
OenNeHHOCTb M3MePEeHUA B TAKOM 3KCNEPUMEHTE MOXET ObITh Bblpa)keHa B BUAE
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2 2
u* (yy-k) =S5, + 8, + S5, (14)

rA€e Sq.p — CTAHJAapPTHOE OTKIIOHEHWe, 0OyCnoBNeHHOE HeCTabUNbHOCTLIO;
Sy, — CTaHAdapTHOe OTKNoHeHue, 0bycnoBneHHoe HeoQHOPOAHOCTHIO MEXOY 3K3eMMNNIApaMu;
S, — CcTaHAapTHOe OTKIIOHEeHWE NMOBTOPAEMOCTU.

MNHaeKe i OTHOCUTCSA K MOMEHTaM BPEMEHU, j — K 3Kk3emMnnsapam 1 K — K MOBTOPHbLIM M3MEPEHNSAM.

Kak B crnyvyae nccnegoBaHusa oAHOPOAHOCTU, KAYECTBO OLEHKN S.;, 3aBUCUT OT Sy, U S,. HeoaHOpoaHOCTL
MEXy SK3eMspamMim BIMAeT Ha Ka4eCTBO OLeHKM HeCcTabuNbHOCTU, YTO HEN3DEXXHO, TaK Kak 3TO CBONCTBO AMC-
nepcuoHHoro aHanusa [10], [15]. ObpaboTka pe3ynstaTtoB MOXeT ObITh NpoBeAeHa ¢ NMOMOLLbH ABYXdaKToOpHOro
OMCNepCcHUoHHOro aHanmaa, aHanorMyHo cnydato, onncaHHomy B pasgene A.2 (npunoxenue A). OLeHKa S;;, Mo-
XeT ObITb NpoBeaeHa no pesynsratam uccnegoBaHnsa cTabunbHOCTU.

[TpumevyaHuns

1 Ecnn uccnegoBaHne ctabunbHOCTU NPOBOAAT MPU pPasHbiX TeEMNepaTtypax, TO 3HAYEHUE Sy, PacCHMTaHHOE MO
pesynbrartamMm U3MepPeHUn NCCrnegyemMmon BENUYUHbI MPU HOPMAarbHOW TeMnepaTtype, OyaeT HaMnydwmnMm, Tak Kak gornycka-
eTCs, YTO NpU 3TOW TeMNepartype marepuan crabunen.

2 Ecnn npn kakon-nnbo temneparype martepuan HectabuneH, 10 UIBMEHEHUS, NPOTEKAOLWME B 3TOM MaTtepuane,
OyayT BNUATL HA MOJNTYYHEHHYIO OLEHKY S,

B psige cny4vaes npegnonaratoT, YTo OAHOPOAHOCTb U CTabUSTIbHOCTL MaTepihana He3aBUCUMbI APYT OT APY-
ra. HacTto aTo cnpaBeanmBo, HO MOTYT ObITb UCKITHOYEHUS. [1pK 3HAUMTENBHOW HEOAHOPOAHOCTU MEXAY 3K3EMMIIA-
pamMy BO3MOXKHO OTNIUYME CTabUNBHOCTU MaTepuaia OT 3K3eMNIspa K 3K3eMNspY, Tak Kak CTabUbHOCTE MaTepu-
ana (Hapsiay ¢ apyrumm dpaktopamim) 3aBUCUT OT ero cocTaBa. [pucyTcTeue onpeaeneHHoro AectabunmsnpytoLLe-
o KOMMNOHEeHTa BNUSIeT Ha OAHOPOAHOCTL BCEW MapTUM U MOXKET cTaTb NPUHUHOW Koppenauum ogHOpoOaHOCTU I
CTabUNBHOCTW.

B knaccu4yeckon cxeme 3KkcnepumMeHTa BblpakeHne ans oUueHKU HeornpeaeneHHOCTU MOXKeT ObITb NpeacTas-
NeHo:

2 .2 a a 2
u (yyk) = Sstab T Stor T Spp T 515 (15)

2 -
A€ ﬂ,OGEIBJ'IeH OANHYJIeH — §,;,, — CTaHOapTHOE OTKITOHEHWE PEe3yJibTaTOB N3MEPEHINI, MNOJTYHEHHDBIX B YCJTOBUAX

npomemyTquoﬁ NPEeLUN3INOHHOCTN. OTOT YneH XadPdKTepHn3yetT MISMEHHNBOCTDb I/I3MepI/IT8J'II:>HOI2 CNCTEMBbBI B LIEJ1OM.

[TpumevaHunaA

1 VIamepeHus npu Knaccu4eckon cxeme onpeaeneHmns HecTabunbHOCTU BbINOMHAKT B YCIMOBUSAX NPOMEXYTOYHON
NPeUun3noOHHOCTU, YTO BedeT K HEBO3MOXHOCTU pa3geneHnst HecTabunbHOCTU N3MEPUTENBHOW CUCTEMbI U MCXOQHOrO
marepunana CO. B pesynbrare HeonpeaeneHHOCTb, 0DyCcnoBneHHas HecTabunbHOCTBIO, DyaeT Bcerga bonblie npw
KInacCUYECKOM NnaHe 3KCNepuMeHTa no CpaBHEHUIO C HeonpeaeneHHOCTbIO, YCTAHOBNEHHON MNMPU U30XPOHHOM 3KCre-
PUMEHTE.

2 [pyrasa BO3MOXHOCTb OUEHMBAHUA HEONpeaeneHHOCTN, 0BYCNOBMEHHON HECTADUIIBHOCTBLIO, 3aKMOYaEeTCsl B
NCNOJIb30BAHUN HEONPEAENEHHOCTU NIMHUN PEerpeccumn ¢ HakrmnoHom, pasHbiM Hymo [10].

PasnuyHble OrogKeTbl (Sq.p, Spp, Sy ) MOTYT ObITE OnpedeneHbl U3 COOTBETCTBYIOWMX CpeaHUX 3HaYeHUA
kBagpaTtoB (M). B pasgene A.2 (npunoxeHue A) npeactaBiieH ABYX(aKTOPHbIN ANCNEPCUOHHbBIN aHanM3, UCMNoMb-
3yeMbli Npu oueHke ctabunsHocTy maTepuana CO.

An2opummbl OUEHKU HeoripedernieHHocmu, obycrioeneHHou HecmabuneHocmbeio Mmamepuana CO, npuse-
OeHbI 8 pekomeHOauusx [4], [6].

[1pumedyaHUue — BkriodyeHue ronoxeHus obycrioaneHo pekoMeHoOayusamMu HayloHanbHbIX HOPMamuUueHbIX
dokymermos [4], [6] 8 vacmu ornipedeneHusa cmabunsHocmu CO.

8.4 MOHUTOPUHT CTAOUNBHOCTU
8.4.1 AkcnepuUMeHT
MOHUTOPWUHI CTabUNBEHOCTU crieayeT NPOBOANUTL B TedeHue cpoka roaHocTn CO.

[TpumeyaHune— OcHOBHaA npobriema NCrnonb30BaHUS Pe3ynbratoB NccrnegoBaHnst CTabunbHOCTUN 3aKova-
eTCH B TOM, YTO TEOPETUHYECKN OHN ODBSCHAIOT TOMNBKO NPOLLNOE, a He HacTosILee N He byayulee. MI3aMeHeHne<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>