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MNpepgnucnoBne

1 PABPABOTAH AKUVOHEpPHbIM 06l ecTBOM «BbICOKOTEXHONOIMYECKN Hay4YyHO-uccnepoBaTeNbCKui
WHCTUTYT HeopraHnyeckux matepuanos nMmeHun akagemumka A.A. bouBapa»

2 BHECEH TexHunyeckum komutetom no crtaHgapTtusaumn TK 053 «OCHOBHble HOPMbI W npaswusia Mo
obecneyeHuno eMHCTBA U3MEPEHUN»

3 YTBEPX/OEH W BBEAEH B JEWCTBWE [pukazom ®egepanbHOro areHTCTBa M0 TEXHUYECKOMY
perynupoBaHuio n metponorum ot 3 gekabpsa 2024 r. Ne 1832-cT

4 BBEJAEH BMNEPBbIE

MpaBuna NpUMeEHeHMa HaCTOSALWLEero cTaHgapTa YyCTaHOoB/eHbl B cCTaTbe 26 defepasibHOro 3akoHa
0T 29 uioHa 2015 r. Ne 162-®3 «O cTaHgapTulaumm B Poccuiickon depgepauuun». VMIHpopmaums o6 ns-
MEHEeHMAX K HacToAWeMy cTaHaapTy NybankyeTca B eXerogHom (Mo cOCTOSHUI Ha 1saHBapsa Tekywero
roga) UHopmaLMoHHOM yKasaTene «HauuoHasibHble CTaH4apThl», a ouuManbHbli TEKCT U3MEHEeHUN
N NonpaBoK — B eXeMeCsAYHOM WMH(OPMAUMOHHOM yKasaTene «HauuoHanbHble cTaHgapThli». B cnyvae
nepecMoTpa (3aMeHbl) UM OTMEHbl HACTOSLLEero cTaHjapTa CooTBeTCTBYLee yBeJoMIeHne byaeT
ony6/iMKoBaHO B Gnvkanlem BbINyCKe eXemMecA4YHOro MHOPMaUUOHHOro ykasaTensa «HauuoHasbHble
cTaHgapThl». CooTBeTCTBYyWLWAas UHpopmauns, ysefoMneHne n TEeKCTbl pasMeLLalnTCca Takke B UH-
hopmaLmnoHHON cucTeme o6Lero nob3oBaHNs — Ha odmumanbHOM caliTe defepasbHOro areHTCcTBa no
TEexXHUYeCKOMY perynnmpoBaHuio U MeTposiornm B ceTu NIHTepHeT (Www.rst.gov.ru)

© OchopmnerHune. Y «MHCTUTYT cTaHgapTusayum», 2024

HacTosiwuii ctaHgapT He MOXeT 6biTb NOMIHOCTHLIO WM YAaCTUYHO BOCMPOM3BEEH, TUPAXUPOBAaH W pac-
npocTpaHeH B KayecTBe ohuLManbHOIO U3gaHus 6e3 paspeweHna defepasbHOro areHTCTBa No TEXHUYECKO-
My perysiupoBaHui 1 MeTpPosiorum
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BBepneHne

OfHMM M3 cnocoboB ob6ecneyeHUss METPOSIOTMYECKOW MPOCAEXNBAEMOCTU aTTECTOBAHHbLIX 3HAYEHWUNA
npu yTBEPXAEHUN Tuna cTaHfapTHbIX 06pa3uLoB ABNAeTcA MexnabopaTopHblIi akcnepumeHT. B TOCT 8.532
no mexsnabopaTtopHOil aTTecTauuMy onucaHbl cogepxaHue M NOPALOK NpoBefeHUs paboT, anropuTm pacyerta
MeTPONOTMYEeCKNX XapakTepucTuk nNpu yCNOBUM MONYyYEHUS B MexnabopaTOpHOM IKCMEPUMEHTe He MeHee
10 He3aBUCKMMbIX pe3ynbTatoB (uam 10 nabopatopuin). Ana cTaHgapTHbiX 06pa3LoB A4epHbIX MaTtepuanos,
NCNONb3yeMbIX MPNU U3MEPEHUAX B CUCTEME yyeTa M KOHTPONA AfepHbIX maTepuanos, 3TO yC/0BUe, Kak npa-
BUMO, ABNAETCA HepeannsyeMbiM, Kak U3-3a NpoueAypHbIX 1 PUHAHCOBbLIX CA0XHOCTEN NP TPAHCNOPTUPOBKE
ypaHoBbIX MaTtepuanos, Tak U B MeToaukax (metogax) MsMepeHuli, 3Ha4nMo pasnuyarnmnxca no npunucaH-
HbIM 3Ha4YeHWAM norpewHocTel. Ana NAYTOHMEBbLIX U TPAHCYypPaHOBbLIX MaTepuanoB KO/AM4yecTBO nabopato-
puii, UMe WX BO3MOXHOCTb MPOBOANTbL UCMbITAHUA, He nNpeBbiwaeT 10. Mo3TOMYy e4NHCTBEHHO BO3MOXHbIM
cnoco60oM ucnblTaHUA cTaHAapTHbIX 06pa3LoB AAEPHbIX MaTepuasnoB ABNSAeTCA cnocob mexsaabopaTopHbIX
McnbiTaHWA Npu MasnoM Konum4yecTBe nabopaTopuin-ydyacTHUKOB.

B mMunpoBOli nmpakTuke UCNbITaHU CTaH4apTHbIX 06pa3L0B HauBbICWEW TOYHOCTU 3TOT CNOCO6 Takxe
ABNAETCA OCHOBHbIM. [pM 3TOM B UCNbITAHUAX yyacTByeT Nnb6o ogHa nabopaTtopus, NnM60 3Ha4YeHne MeTposo-
rMyeckol xapakTepucTukn yctaHaBnnBaeTcs No pesynbraTtam M3MepeHuih B MasoM KonunyecTse nabopartopulid,
a yacTtb nabopaTopuii yyacTByeT TO/IbKO B MOATBEPXAAlOLWUX U3MEepeHusax NS YyCTaHOBMEHWA OTCYTCTBUA
rpy6bIX NMPOMaxos.

Mpu onpefeneHun MeTPOSIOTMYECKUX XapaKTepuCTUK CTaHAapTHbIX 06pas3loB NPUMEHAeTCA YHUBep-
CanbHbIA cTAaTUCTUYECKNI anropuTm, U3noxeHHolt B FOCT 8.532. Mpu mexnabopaTopHbIX UCAbITAHUAX CTaH-
AapTHbIX 06pas3uo0B C MajblM KOJIMYECTBOM NabopaTopuil yHaCTHUKOB Ha pe3ynbTaT BAMSAET He NpaBUIbHOCTb
CTaTUCTMUYECKOro aaroputma, a kBanugukauma akcnepTosB, NPOBOAALMX OpraHuM3auuio mMexnabopaTtopHoro
3KCNepuMeHTa M YyCTaHOB/EHWE MeTPONOrMYecknx xapakTepucTuK cTaHAapTHbIX o6pa3uoB. B cBA3M ¢ aTum
AaHHbI cTaHgapT ycTaHaBnMBaeT HEOOXOAMMOCTb CO3[aHUA TPynnbl 3KCNEpPTOB, a Takke HanpaB/leHUsa ero
AeATeNbHOCTHU.

TepMUH «UCNbITAHUA», NCNONb30BAaHHbLIN B HAcTOAWEM cTaHgapTe, He MeHseT CyTu npouecca ycTaHOB-
NeHNs MeTpPOoNorn4Yecknx xapaktepuctnk. Bce n3noxeHHoe B faHHOM CTaHgapTe MO OTHOLWEHWUID K cTaHgapT-
HbIM 06pasuam MPUMEHUMO TakXe MO OTHOLWEHWIO K aTTeCTOBaHHbIM O06beKkTam.

B cTtaHgapTe npuBefeHbl TP BapuaHTa UCMbITaHUI cTaHAapTHbIX o6pa3uoB. MNepBbiii BapMaHT — uc-
NbITAHUA CTaHAapTHOro obpasua ToNbKO B Of4HOW nabopatopuun. OH NpUMeEHsAeTCca B cayyae, Korga mcnbita-
TenbHas nabopatopusa BnageeT MeToAuKOlN (MeTOA0M) U3MEPEHUA, UMEKLWEN NOTPEeLWHOCTb MEHbLWYH, YeM
NorpewHoCcTM MeTOAUK B OCTanbHbIX nabopatopuax. B aTom cnyyae He MMeeT HUMKAKOro cMmbic/iia NMPoOBOAUTH
nogTeepxjalnline nsMmepeHus.

BTopoi BapuaHT — wucCNbITaHUA cTaHAapTHOro o6pasua B OA4HON McnbiTaTesibHOW nabopatopun ¢ NoA-
TBEpXAawWmMmMn nsmepeHnaMmun. OH NpuMeHseTCs, Korga norpewHocTb MeToankn (Mmetoga) MsMepeHuin B uc-
nelTaTenbHOW nabopaTtopun B MeHbLUEN CTeneHn oTanyaeTca OT NorpewHocTell MeToAuK B ocTallbHbIX na6o-
patopusax, UAN Npu paBeHCTBE MNOrpPeWwHOCTeNn MeToAUK UcnbiTaTenbHasa nabopatopus umeeT 60NbWKIA ONbIT
1 kBanmdukaumio B NpoBeeHUN n3MepeHuii MeTposorMyecKkoin xapakTepucTuku.

TpeTuii BapnaHT — yCTaHOBJ/IEHWE 3HAYEeHUA MeTPOSIOrMYeCcKMX XapakTepucTuk cTaHgapTHOro obpasua
no pesynbTaTtam W3MepPeHUn B HECKONbKUX nabopaTopusax. OH NpuMeHseTcsa B cnyvyae, Korga meTtoauku (me-
ToAbl) n3MepeHuii Bo Bcex nabopaTopuax MmerwT 61M3KME NOTPEeHOCTM M HEBO3MOXHO BblA€IUTb NPUOPK-
TeTHyl nabopartopuio.
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HALUWOHANbHbBIN CTAHAOAPT POCCUWCKOW SEALEPALUNMN

FocyfapCTBEHHAs cucTeMa o6ecneyvyeHns eANHCTBA U3MeEPeH W
YUYET N KOHTPOJIb AAEPHbBIX MATEPNAIOB
Mexila6opaTopHble UCMbITAHUA CTaH4APTHbIX 06pa3L 0B NPU MasloM KosM4yecTBe slaGopaTopuii

State system for ensuring the uniformity of measurements. Accounting and control of nuclear materials. Interlaboratory
testing of reference materials with a small number of laboratories

[ata BBegeHuna — 2025—03—01

1 O6nacTtb NpUMeHeHnsA

HacTosiwuii cTaHgapT pacnpocTpaHaeTca Ha npoueaypbl MexnabopaTopHbIX UCNbITAHWI CTaHAAPTHBIX
06pasLoB 1 aTTECTOBaHHbIX 06bEKTOB (fanee — CTaHAapPTHbIX 06pa3L0B), NpeAHa3HaAUYeHHbIX AN NpUMeHe-
HWA B CUCTEME TOCYAapPCTBEHHOrO yyeTa M KOHTPO/S Af4epHbiXx maTepuanoB. CTaHAapT ycTaHaBnuBaeT no-
pAAOK opraHu3auumn v NpPoBefeHus MexnabopaTopHbIX UCMNbITAHWI CTaHA4ApPTHbIX 06pa3uoB AAEpPHbIX MaTe-
puanos npu Masom KonudecTee nabopaTopuii, ydacTBYOLW WX B NPOBEAEHUN UCNbITAHWUI, a TakKe anropuTmel
YCTaHOB/IEHWSI 3HAYEHUII MEeTPOJIOTUYECKUX XapakTepUCTUK CTaHAapTHbIX 06pasuoB, U nNpegHasHauyeH AN
NMPUMEHEeHNA B NPaKTUUYECKOW AeATeNbHOCTM NPU UCNbITAHUSAX CTAHAAPTHLIX 06Pa3L0B A4EPHbIX MaTepnasos.

2 HopmaTuBHbIe CCbI/IKA

B HacToAwem cTaHgapTe UCNob30BaHbl HOPMATUBHbLIE CChIJIKM Ha criefylolwme ctaHfapThl:

FOCT 8.532—2002 lNocypgapcTBeHHasA cuctema obecneyeHnsa eguHcTea mamepeHunii. CtaHgapTHble 06-
pasubl cocTaBa Bel,ecTB U matepnanos. MexnabopatopHasa MeTposiormyeckana arrectaumsa. CopepxaHue un
nopsfokK nposegeHns paboTt

FTOCT P 8.609—2018 locypapcTBeHHasa cuctema obecnevyeHuss eguHcTBa MamepeHuin. CtaHgapTHblie
o6pa3subl CUCTEMBI TOCYAapPCTBEHHOIO yyeTa M KOHTPONAA AAepHbIX MaTepnanos. OCHOBHble NMOMTOXEHUA

FOCT P 8.932—2022 locygapcTBeHHas cuctema obecneyeHuss eAuMHCTBA M3MepeHuii. TpeboBaHus K
MeToaumkam (MmeTofam) M3MepeHuii B 061acTv UCNOMIb30BaHUSA aTOMHOW 3HEpPrumn

MpumeuaHue — MMpu NONb30BAHUU HACTOAWMM CTaHAAPTOM LENecoo6pasHo NPoBEPUTL AeiicTBME CCblsloYy-
HbIX CTAHAAPTOB B MH(YOPMALMOHHOI cucTeMe 06LLero nofib3oBaHWs — Ha oguUManbHOM caiite deaepanbHOro areHT-
CTBa MO TEXHUYECKOMY PEery/MpoBaHuio U METPOIorN B CETU VIHTEpHET UM No eXerofgHoMy UHOopMaLMOHHOMY yKa3a-
Tento «HaumoHanbHble CTaHAApPTLI», KOTOPbIA ONy6/MKOBaH MO COCTOSIHWIO Ha 1 AHBaps TeKyllero roga, v no Bbinyckam
€XeMeCsYHOro UHPOPMAaLMOHHOIO yKazaTens «HaunoHasbHble CTaHAapTbI» 3a TeKyluii rog, Ecnvm 3aMeHEeH CCbINIOYUHBbI
CTaHAapT, Ha KOTOpbIi AaHa HefaTWpOBaHHAs CCbl/Ka, TO PEeKOMeHAyeTcs MCMo/b30BaTh AENCTBYIOLLYI0 BEPCUI0 3TOTO
cTaHfapTa C y4eTOM BCeX BHECEHHbIX B AAHHYI0 BEPCUI0 M3MEHEHW. ECcnu 3amMeHeH CCbINOYHbIA CTaHAapT, Ha KOTOpbIi
[laHa JaTMpoBaHHas ccblfika, TO PEKOMEHAYeTCA UCMo/b30BaTh BEPCUI0 3TOTO0 CTaHgapTa C yKa3aHHbIM Bbille F0AoM yT-
BEPXAEHUA (NPUHATUA). ECnm nocne yTBepXAEHWs HACTOsILero cTaHgapTa B CCbIJIOYHbIA CTAHAAPT, HA KOTOPbI AaHa
[laTMpoBaHHas CCblfika, BHECEHO U3MeHeHMe, 3aTparuBaioliee NnosoxeHue, Ha KOTOPOe faHa CCblfika, TO 3TO NOJIOXEHNE
pekoMeHayeTcs NpUMeHSATL 6e3 yueTa JaHHOro U3MeHeHUsi. ECnn cCbiIoYHbI cTaHaapT oTMeHeH 6e3 3aMeHbl, TO MoJio-
XEHue, B KOTOPOM flaHa CCbl/IKa Ha Hero, PeKoMeHAyeTCsl MPUMEHSITb B YacTu, He 3aTparmBaloleil 3Ty CCbIKy.

3 TepMUHbI, onpeaeneHnsi U COKpaLlEHUS

3.1 B HacTosuWem CTaHOoapTe NpuMeHeHbl cnegywoune TepMUHbI C COOTBETCTBYHOLWNMN onpeaeneHnamMmu:

M3gaHne opuuynanbHoe
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3.1.1

MeToAunKa (MeToa) N3MEepEeHMNi: COBOKYNMHOCTb KOHKPETHO OMMUCAaHHbLIX onepaluii, BbINOTHEHWE KOTO-
pbix o6ecneynBaeT NonyvyeHne pe3ynbTaToB U3MEPEHU C yCTAHOBMIEHHbIMUW NOKa3aTensimMun TOYHOCTU.
[[1], cTaTbs 2, nepeuucnexune 11]

3.1.2
aTTectauusi MeToAuK (METO0B) U3MEPEHUiA: ViccneaoBaHne 1 NoATBEPXAEHNE COOTBETCTBUA MeTo-

AvK (MeTofoB) N3MEPEHUA YCTaHOB/IEHHBIM METPO0rMYeckuMm TpeboBaHUAM K U3MEPEHUSAM.
[ [1], cTaTba 2, nepeyncneHue 1]

3.1.3

CTaHAapTHbIV 0bpasel: Martepuas, OCTATOYHO OAHOPOAHbLIA M CTAGUMbHLIA B OTHOWEHMMU onpege-
NeHHbIX CBOWCTB AN TOro, 4To6bl NCMONbL30BATbH €0 NMPU U3MEPEHUU UMW MPU OLEHMBAHUWN KAaYeCTBEHHbIX
CBOWCTB B COOTBETCTBMM C npegnonaraemMmbiM HasHaYeHUEM.

[[2], cTaTbs 8.19 c npuMeyaHnAMHU]

3.14

pe3ynbTaT (M3MepeHUs BEeJINUMHBbI): MHOXEeCTBO 3HAYeHWi BeNINMYMHbI, MPUNUCLIBAEMbIX U3Mepsie-
MO BeiM4nHe BMecTe C N60I Apyroii 4OCTYNHOW M CyU,eCTBEHHON MHopMauunen.
[[2], ctaTba 5.1]

3.15

OrMopHoe 3HaveHne (BeSINUYNHbI): 3HayeHne BeNnYMHbI, KOTOPOE UCMNOMb3YIT B KAYECTBE OCHOBbI A/1A
CONOCTaB/IEHNS CO 3HAYEHUAMW BEJINYMH TOrO Xe poga.
[ [2], cTaTbsa 5.3]

3.1.6

MOrpeLwHoOCTb (pe3ynbTarta M3MEpPEHUs): Pa3HOCTb MeXAy W3MepeHHbIM 3HauyeHUeM BenuYuHbl 1
OMOPHbIM 3HAYeHMeM BeSIMUYUNHBI.
[[2], cTaTbsa 5.16]

3.1.7

NpPaBU/IbHOCTb U3MEPEHUI: BN30CTb CpesHero apupmMmeTMyeckoro 6eCKoHeYHo 60/bLIOro Yncaa no-
BTOPHO M3MEPEHHbIX 3HAYEHU BENNYNHBI K ONOPHOMY 3HAYEHUK BEJINYUHBI.
[[2], ctaTba 5.8]

3.1.8

TOYHOCTb U3MEPEHUIA: B/IM30CTb N3MEPEHHOTO 3HAYEHUSI K UCTUHHOMY 3HAYEHMWI0 U3MEPSIEMOIi Be/IMUUHBI.
[[2], cTaTba 5.7]

3.1.9

cny4aiiHas NOrpewHoCcTb (M3MepeHmns): CocTaBnsitowas NorpeLHoCT M3MEPEHNS, U3MEHSIOLW asncs
cnyvaiiHbiM 06pa3oM (N0 3HAKy M 3HAYEHU) NPU NOBTOPHbIX U3MEPEHNSAX, MPOBEAEHHbIX B ONpeAeeHHbIX
yCnoBusAX.

[[2], cTaTba 5.17]

3.1.10

cucTeMa rocygapCTBEHHOIO y4veta M KOHTPOSiIA A4EpPHbIX mMartepuanoB; CrYmK AM: Cuctema wme-
ponpuaTwii, BKIOYatlowana B ce6s c60p, peructTpauuio 1M aHanns UHopMaLumn o KoNnYecTBe, KaueCTBEHHOM
COCTaBE W NepemMelleHnn AaepHbIX MaTePUasoB 1 OCYLECTBAAOWASACA NYTEM CN/IOLWHOIO HENPEPLIBHOTO A0-
KYMEHTaNbHOro yueTa BCEX XO3SIiCTBEHHbIX M TEXHO/IOTMYECKUX onepaLmnin ¢ agepHbIMyU MaTepuanamMmu Ha oc-
HOBE pe3ynbTaToB M3MEPEHUIi XapakTeEPUCTUK AAEPHbIX MaTepnasnoB, a Takke NPOBEPKM AOCTOBEPHOCTU 3TOiA
MH(DOpPMAaLUN 1 ee COOTBETCTBUA PaKTUUYECKOMY HA/TMUNI0 SIAEPHBIX MaTEPUANoOB B MECTax UX Hax0oXAeHus.
[FOCT P 8.609— 2018, nyHKT 3.2]

3.1.11
aTTecToBaHHbI 06BEKT CUCTEMbI FOCYAAapCTBEHHOIO yyeTa U KOHTPO/S AAEPHbIX MaTepuanos;
AO CI'YuK AM: O6beKkT, 418 KOTOPOro yCTaHOBJ/IEHbl OA4HA wan 60see Be/IMYNH, XapakTepu3yLnx cocras

UM cBOWCTBA AAEPHbIX MaTepuanos.
[FTOCT P 8.609—2018, nyHKT 3.4]
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3.1.12

yyeT A4epHbIX MarepunasioB: OnpegeneHne KonmMyecTBa fi4epHbIX MaTepuanoB, cocTaB/ieHne, peru-
cTpauus u BegeHue yyeTHbIX U OTYETHbIX LOKYMEHTOB.
[FTOCT P 8.609— 2018, nyHKT 3.5]

3.1.13

KOHTPOJIb A4EPHbLIX MaTepuasioB: AMWHUCTPATUBHbLIA KOHTPO/b 3@ Ha/MYuem U nepeMeleHnem
SAAEPHbIX MaTepunanos C Liefblo NpeaoTBpalleHNS UX HECAHKLMOHUPOBAHHOIO UCNOMIb30BaHMUS.
[FTOCT P 8.609— 2018, nyHKT 3.6]

3.1.14

nogTeepXxgarowme U3MepeHns: Mamepenus, pesynbTaTel KOTOPbIX UCMNO/Mb3YIOT AN NOATBEPXAEHUS
BCEX UM HEKOTOPbIX YUYETHbIX faHHbIX YYETHbIX e4UHUL, NapTuii agepHbiX Matepuasnos.
[FTOCT P 8.609—2018, nyHKT 3.14]

3.1.15

cucTematTuyeckasa MorpewHocTb (M3mepeHns): CocTaBnsowas MOrpewHoCTM U3MepeHus, ocTato-
uiasaca NOCTOSAHHON MNK Xe 3aKOHOMEPHO u3mMeHAwWwanaca nNpum NOBTOPHbIX U3MEPEHUAX O,CI,HOVI n TOlh Xe
BE€/INYUNHbI.

[[2], ctaTbs 5.19]

3.1.16

YCNOBUA BOCMNPOU3BOAMMOCTU (M3MEepPEHUIA): OanH 13 HabopoB YCNOBUIA U3MEPEHUI, BKIOUALO LW NI
pa3Hble MecTOMo/I0KeHUs, pasHble cpefcTBa U3MEPEHUii, yyacTme pasHblX ONepaTopoB W BbiNOJIHEHME NO-
BTOPHbIX NU3MEPEHMNI I HA OAHOM M TOM X€ WM aHa/OTMYHbIX 06bekTax.

[[2], cTaTba 5.14]

3.1.17

BOCMNPON3BOAMMOCTb (M3MEPEHNi): Mpeun3noHHOCTL U3MEPEHUI B YC/IOBUSX BOCMPOU3BOAUMOCTH
N3MEPEHWA.
[[2], cTtaTba 5.15]

3.1.18 ynucrtad BOCNpPoOnU3BOAMMOCTbL: Bocnpon3BoauMocTb U3MepeHuWii, 06ycnoBneHHass BCEMU BNUS-
IOWMMK Ha Hee chakTopamu, 3a UcknyeHneMm QakTOpoB, BAUAKLWMNX HA CXOLUMOCTb U3MEPEHUIA.

MpumeuvyaHne — MNoHATME ncnonb3osaHo B FOCT P 8.932—2022 (cM. NyHKT 6.2 1 npuioxeHue B).

3.1.19

yC/I0BUS MOBTOPSAEMOCTU (U3MEPEHUIA): OanH 13 Ha6opOB YC/IOBWIA M3MEPEHWIi, BKAOYaOW Wi Npu-
MEHEeHNe OAHON W TOW e MeTOAWKN U3MEPEHMUN, TOro Xe cpeacTBa U3MEpeHuid, yyactne Tex xe oneparto-
poB, Te Xe pa6oyne ycnoBus, TO e MEeCTOMO/IOXEHWE W BbIMOSIHEHME MOBTOPHbLIX U3MEPEHUI HA OAHOM K
TOM Xe WM NoA06GHbIX 06beKTax B TeYeHNe KOPOTKOTO NMPOMEXYTKa BPEMEHU.

MpumevyaHne — Hapsagy c TEPMUHOM «yC/IOBUSI NOBTOPSIEMOCTM U3MEPEHWii» UCNosb3yeTcs TEPMUH «YCo-
BUS CXOAMMOCTY U3MepeHuii (YCNOBUSI CXOAUMOCTH)».

[[2], cTtaTbs 5.10]
3.1.20

MOBTOPSAEMOCTb U3MEPEHWUIA: Mpeyn3noHHOCTb M3MEPEHNI B YC/TOBUSAX NMOBTOPSEMOCTU N3MEPEHUIA.
[[2], cTtaTba 5.11]

MpumeuaHue — B HacTosWeM CTaHgapTe Aasiee UCNO/b30BaH TEPMUH «CXOAUMOCTb>.

3.1.21 napansienbHble onpeneneHna: MHorokpaTHoe NpoBefeHne B YC/IOBUAX CXOAMMOCTU BCeW CO-
BOKYMHOCTM onepauuii (Bkawyas onepaumy NOAroToBKM obpasua Uiy HaBecku K U3MepeHuto), npeaycMoTpeH-
HbIX METOANKOW M3MEpPEHUN, 3akaHUYMBalOWeeca BblYMCIEHWEM pe3ynbTaTa.

3.1.22

KOCBEHHOE U3MepeHUue: MamepeHune, Nnpy KOTOPOM MCKOMOE 3HayeHue BeNMUUHbl ONpeAesnifAioT Ha OCHO-
BaHWWM pe3y/ibTaToB NPAMbIX U3MEPEHUI APYTNX BENNYMH, PYHKLULUMOHANBHO CBSA3aHHbLIX C UCKOMOW BENUYMHOMN.
[[2], cTaTba 4.20]
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3.1.23 nNpunMcaHHas xXapakKTepuCTUKa MNOrPeHOCTN M3MEPEHWU: XapakTepucTuka norpewHocTu
n60oro pesynbrTara COBOKYNMHOCTU M3MEpPEHWN, NoMyyeHHOro npu cobnwpeHnn TpeboBaHuii 1 NnpaBua MeTo-
AVKN (MeToAa) M3MEPEHMWIA.

MpumeuyaHune — Kak npaBuio, NpUBOAAT B CBUAETENbCTBE 06 aTtTecTauuyv MeToauku (Metoaa) UsmepeHuii.

3.1.24 meTposior: CneuynanucT (rpynna cnewunmannuctos), OCYLeCTBAAWLWMA NaaHMpoBaHnue akcnepwu-
MeHTaNbHbIX NCCEA0BaHNNA, KOHTPO/b 3a UX NpoBefeHneM, 06paboTKy pe3y/nbTaToB, HEO6X0AUMbIe pacyeThbl
n opopmnawWniA oTyeT (MPOTOKON) 06 aTTecTauMn MeToAMKM (MeTofda) U3MEPEHUIA WUAN OCYLLEeCTBASAKLWNA
MEeTPOSIOTMYECKY0 IKCMepTM3y MaTtepuanoB arrectaunmm meToankn (Metona) nsmMepeHuii.

3.1.25 Mex/1abopaToOpHbIi 3KCNEPUMEHT: JKCNepuMeHTal/ibHble MCC/AeAOoBaHus, MPOBOAMMbIE He-
CKONMbKMMW nabopaTopnsaMm He3aBUCUMO APYr OT Apyra Cc Uefbil MCNbiTaHWi cTaHAapTHbIX 06pa3L 0B, OLEHKU
COCTaBAAWLWMX NOTPEWHOCTN, OLEHKN BNUAHUA (DAKTOPOB.

3.1.26 Mex/1abopaTopHble NCMNbITaHUS CTaHA4apPTHOro obpasya: MexnabopaTopHbI 3KCMEPUMEHT,
NMPOBOAMMBIN C LENb UCNbITaAHUI cTaHA4apTHOro obpasua.

3.1.27 MexnabopaTopHble UCNbITaHNS CTaHA4ApPTHOro obpasua C NoATBEPXAAIWMMN N3MEPEHN-
AMU: MexnabopaTopHble UCNbITaHUA, NMPU KOTOPbIX O4HA U3 NabopaTopuii ABAAETCA MUCNbITaTeNbHON, a ApY-
rme nabopatopunm — nNOATBEPXAALWNMMN.

3.1.28 mexnabopaTtopHble UCMbITaHNUA CTaHA4apTHOro obpasua C yCTaHOB/IEHMEM MeTpoJsiornye-
CKMX XapaKTepuCTUK cTaHOapTHOro obpasua no pesysibtataM U3MepeHuii HeECKONbKUX nadopaTtopuii:
MexnabopaTopHble UCMbITAHWA, NMPU KOTOPbLIX aTTecToBaHHOE 3HayeHWe cTaHgapTHOro ob6pasua u ero no-
rPEWHOCTb yCTaHaBAMBAKT N0 pe3ynbTataM M3MeEpPEeHU BCeX yyacTBYHOWMUX nabopaTtopuii.

MpumevyaHne — ATTECTOBAHHOE 3HAUEHME MOXET GbITh NOYUYEeHO 415 CTaHAapPTHOro o6pasia Ha CTaauu pas-
paboTK1 ¥ MPUBOAUTLCS B 3asIBKE U HAYYHO-TEXHUUYECKOM OTYETE, HanpaBfsieMblX Ha UCMbITaHUsi CTaHAAPTHOro 06pasua.

3.1.29 rpynna 3KCNepToB: pynna BbICOKOKBANUMULMPOBAHHbIX CNELMaNINCTOB, KOMNETEHTHbIX B 06-
nactn geAtenbHOCTW nNabopartopuii U NPUMEHAEMbIX B HUX MeToAuKax (MeTohax) MaMepeHuii, HasHadyaemas
opraHusaumueli — pa3paboTunkom cTaHAapTHOro obpasua.

MpumeuyaHune — pynna o6pasyeTcs C Lenbio paboTbl HAf PeLleHnemM KOHKPETHOI 3aaadn.

3.1.30 ucnbiTaresibHasas nadéopatopus: /labopaTopusa, KoTopas ycTaHaBnuBaeT AN UCMbITYEeMOro
cTaHgapTHoro o6pasua 3HauyeHWe MeTpPOsIOTMYECKON XapaKTePUCTUKA 1 ee NOTPeLHOCTH.

3.1.31 noATBepXaatowas nadoparopus: labopaTtopusi, pesynbTatbl U3MEPEHUn MmeTponornieckoit xa-
pakTepucTuKM cTaHgapTHOro obpasua KOTOPON MCNONB3YKTCA He ANS YCTAHOB/IEHUA ee 3HavyeHud, a ana obe-
CMeyeHns yBepeHHOCTU B TOM, YTO M3MEPEHUSA B UCMbITaTeNbHOW nabopaTopnn He UMeENOT rpybbiX MPOMaxoB.

3.1.32 MeTpOo/Iornyeckme XapakTepuCTUKM CcTaHAapTHOro obpasua: XapakTepucTuku, BAuswlue
Ha pe3ynbTaTbl U3MEPEHUN, BbINO/IHAEMbIX C NPUMEHEHMEM AaHHOro cTaHgapTHoro obpasua, HOpMUpyeMmble
B TEXHWYECKON AOKyMeHTauun Ha pa3paboTKy M BbINyCK M3 MPOM3BOACTBA CTaHA4apTHOro obpasua.

3.1.33

A0epHbIN MaTepuan: MaTepuan, cogepxauimii UM cnoco6HbIi BOCNPOU3BECTM gensuimecs (pacuie-
nnswoumecs) agepHsle BelecTea.
[FOCT P 8.609—2018, nyHKT 3.1]

3.1.34

He3aBUCUMble pe3ysibTaTbl: Pe3ynbTaTbl U3MepeHuii, Nosly4eHHble B pa3HbiX NabopaTtopuax no o4HoOMN
MBW wnnun B ogHOIt nabopaTtopumn no pasnuyHeim MBW.
[FTOCT P 8.532—2002, nyHKT 3.8]

3.2 B HacToAuwem ctaHpapTe NMPUMEHEeHbl cnepyrwmne cokpaweHus:

FCO — rocypapCTBEHHbIN CTaHpapTHbIW obpasey (CTaHAapTHbIA ob6pa3el, YTBEPXAEHHOTO TuNa);
MBW — meToauka (MeTon) 3amMepeHui;

HCIT — HewucknwyeHHaa cucrtemartmyeckasa cocTtaBndowas NnorpewHocTu,;

OCO — oTpacneBol cTaHAapTHbI ob6pa3sel (cTaH4apTHbLIN obpasel, TUN KOTOPOro He YTBEPXAEH);
CKO — cpepHee kBaapaTnyeckoe OTK/IOHEHUE;

CO — cTaHAapTHbIl obpaseu;

MX CO — meTposiorMyeckme xapakTepucTuku cTaHgapTHOro obpasya;

AM — apepHbIn maTepuan.
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4 AHanm3 BapuvaHTOB MeX/1abopaTOpPHOro aKCnepumMmeHTa

4.1 TlorpewHoOCTb pe3ynbTaTtoB U3MepeHWit, MONyYeHHbIX Npu ncnbiTaHnax CO, MOXHO BbipasnTb B BUAE

A = Acx * Osc + gnp. (4.1)

roe  * — 3Hak cynepnosuuuu cocTaBnfawwmnx Aex, Asc, Anp, KOTOpble NpeacTaBnAalT cob60i cneayouiee:

[cx — cocTaBnfuan NorpewHocT, o6ycnoBneHHasa cnyvyaiiHbiMy dpaktopaMmmn, AeACTBYOLWMUMN B YC0-
BMAX CXOAMMOCTM. TO eCTb KOrga pesynbTaTbl M3MepeHuli monyvalwT no ofHON n Tol xe MBWU Ha
OCHOBEe napasnsiefnibHblX onpeAesieHnin, BbINONHEHHbIX HA OAHOM M TOM Xe obpasue (npob6e) wunm
04HOPOAHbIX 06pa3uax, B O4MHAKOBbLIX YyCNOBUAX (MPakTU4eCKn B OAHO U TO Xe BpPeEMS, OAHUM
NUCMONIHUTENEeM, C NPpUMEHEHWEM OAHOI0 M TOr0 Xe cpefcTBa M3MepeHuin). dTa cocTasndowas
NOTrPeLHOCTU ABNAETCA CyYaHOW M MOXEeT OblTb YMEHbLUEHA NYTEM NPOBEAEHUA MHOTOKPATHbIX
N3MepeHunit;

[Bc — cocTaBnfU,aa NorpewHocTn, obycnosneHHana dakropamun, AelWCTBYKLWNMN TONbKO B YC/IOBU-
AX BOCMPOM3BOAMMOCTU M3MepeHuin (6e3 yueta AeiicTBUA (PaKTOPOB B YCIOBUAX CXOAUMOCTH).
To ecTb Korga pesynbTaTbl U3MEPEHW Mony4valT pasHble WUCNOMHWTeNN, B pa3Hoe BpeMs, C UcC-
NoNb30BaHMEM pasHbiX 3K3EeMNNApPOB (UM faxe TWUNOB) CPeACTB M3MEPEHWR, pasIMYHbIX MO-
avndmkaunii MBU, npu atom achdekTuBHAS oueHKa 3TOW cocTaBAsAlLWeil BO3MOXHA TONbKO npu
YyCNOBUMW BbINOMIHEHNA 6ONbLWIOIO KoNM4YecTBa napaniesnbHbiX onpefeneHunii B yc10BUAX CXO0ANMO-
cTu. MNpn 3TOM ecnu M3MepeHus NpoBOAATCA B OAHOW nabopaTtopun, He BCe M3 MepeyYUCNeHHbIX
(paKTOpOB OKa3blBalOT BAMSAHME Ha pasbpoc pe3ynbTaToB M3MepeHuii. LeicTBUTENbHO, B O4HOM
na6bopatopum M3MepeHns NPoBOAAT B pa3Hoe BPeMs W pas3Hble UCMOJIHUTENUN, HO O6bIYHO Ha Of-
HOM W1 TOM Xe cpefcTBe U3MepeHuii;

Anp — cocTaBngwwas NorpewHoCcT, KoTopas xapakTepusyeT NpaBUAIbHOCTb U3MEPEHUA.

4.2 Mpun atom [cx — 370 cnydaliHas cocTaBnswouwas norpewHocTun, Anp — cucrtemarmyeckas coctaBns-
lowas norpewHocTtn. CoctaBnswowas NorpewHocTn [BC B 3@aBMCMMOCTH OT CXeMbl UCNbITAHNIA MOXeT 6bITh Kak
CNnyyainHon, Tak U cuctemaTuyecKko.

Mo OTHOWEHNI0 K COBOKYNHOCTU pe3y/bTaTOB M3MepeHUi, NoNYyYeHHbIX B YCNOBUAX CXOA4MMOCTN (O4HO
M TO XXe BpPeMsi, CpeiCTBO M3MepPEeHUil, ncnonuutenu), 1Bc— cucrematnyeckas NorpewHocTb. Mo OTHOWEHNIO
K COBOKYNHOCTU pe3yNbTaToB U3MEPEHUN, NMONYUYEHHbIX B YCIOBUAX MexnabopaTopHOl BOCNPOU3BOANMOCTH,
[Bc — cnydaliHas NorpewHocCTb.

4.2.1 OTHOCUTENBLHOCTb MOHATUIN «ClydalHas» N «CUcTemMaTnyeckasa» NorpewHoCcTb Ha NnpumMepe
C NCNOJIb30BaHNEM TpagynpoBKU

Ecnn npn namepeHnax B TeyeHne ANNTENbLHOTO BPEMEHM MCNOMb3yeTCsA O4Ha W Ta Xe rpagyupoBoyHas
3aBMCUMOCTb, TO MOTPELWHOCTb ee NOCTPOEeHUA ABNSETCA CUCTeMaTW4YeCcKOo NO OTHOWEHWI0 KO BCEM MNOAy-
YeHHbIM pe3ynbTatam. Ecnu rpagynpoBoyHas 3aBUCMMOCTb CTPOUTCH 3aHOBO MPU KaxXAoOM W3MeEpeHuun, To
NOrpeLwwHoCTb ee NOCTPOEHNA BOWAET B C/AyYailHYy0 NOrpewHOCTb pesynbTarta n3MepeHus.

4.2.2 OTHOCUTENBHOCTb MOHATUN «CNy4yaliHas» U «CUCTeMaTU4Yeckas» MOrpewHoOCTb MPUMEHMU-
Te/IbHO K [1BC

MycTb B T nabopatopusax no ogHOW u Toi xxe MBW Ha og4HOM M TOM Xe mMaTtepuane C NPUHATbIM OMOPHbLIM
3HayeHMeM onpegensiemoi BeNNYUHbl NOoAyYeHbl T OUeHOK [BC, Kak pasHOCTW MeXAY OMOPHbIM N N3MEPEHHbIM
3HavyeHnAMN. Torga /-a oueHkKa ABNAETCA OLEHKON cucTteMaTuyeckol norpewHocTun /4 nabopatopun. Ho ata xe
oueHKa saBnsetca /- peannlaynein cnydyamHoli BeMUYMHbI HA MHOXecTBe T OLEHOK Bcex nabopartopuii. B kave-
CTBE XapaKTepucTuK 3TON CAy4ainHO! BENMNYMHbI MOXHO MPUHATbL MaTemaTuyeckoe oxupganve M(OBO v cpegHee
KBajpaTtunyeckoe OTK/IOHEHWE Ha MHOXecTBe Bcex nabopatopuii — a(J/1Bc), KOTopoe 6yAeT xapakTepusoBaTb pas-
6poc BO3MOXHbIX peanusaunin [igc. MatemaTtnueckoe oxugaHne M(ABO, B cBOl oyepenb, paBHo Anp.

4.3 PaccMOTpeHue COoCTaBNALWUX NOTPelwHocTn ¢ yyeTom 4.2 Heo6Xo4UMMO Npyu NAaHUPOBAHUMN IKC-
nepumMeHTasibHbIX UCCefO0BaHUN AN YCTAHOBNEHUA METPOSIOTMYECKNX XapakKTepuUCcTUK cTaHAapTHOro o6pas-
ua — aTTeCcTOBAHHOIO 3HAYeHUsA M NOrpelwHocTn. nsa 3TOro paccymTbiBalOT BCe COCTaBAAOWME NOTPELWHOCTH
N3MepEeHUii.

Hanb6onee NpocTo OUEHUTb O0CX — XapaKTepuUCTUKY cocTaBnawel norpewHocTn Acx, 06ycnoBieHHON
cnyvaliHblmn thakTopamu, 4eACTBYOWMUMMN B YCOBUAX CXOAUMOCTU. ITa XapakTepucTmka MoxeT 6biTb NOAy-
yeHa U3 pe3ysbTaTOB MHOTFOKpaTHbIX U3MepeHuii (napanfnenbHbiXx onpegeneHnii) matepnana CO. [eTtanbHoe
paccMoTpeHne Takux uccnepoBaHuini onucaHo B pasgene 5. MNpu aToMm cnefyeTt yuyuTbiBaTb ABa 06CTOATE Nb-
cTBa. NepBoe — B o6UWeM cnyyae ANa pa3Hbix nabopaTopuin 1 gaxe ANA pasHblX UCNONHUTENEN 3Ta cOCTaB-
nsawas NorpewHocTn MoxXeT 6biTb pa3Holi. BTopoe — ana HekoTopbix MBW (Hanpumep, rpaBuMeTpuyecKkmx)

5
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HEBO3MOXHO ABaXAbl M3MEPUTb OAHY U Ty Xe npoby. Ecnn matepunan CO HeoAHOPOAEH, TO HEOAHOPOAHOCTb
6yfeT BHOCUTb BKNaj B MoslydyaeMylo Be/IMYUMHY acx. BanaHne HeofHOPOAHOCTU MOXHO y4yecCTb Ha OCHOBe
anpuopHbIX AaHHbIX WX NYTEM MNPOBEAEHUSA 3KCNEepMMEeHTa Mo mMeTody OAHOMAaKTOPHOro AMCNEPCUOHHOIO
aHanusa v nocneaywLwero yyeta pacCYMTaHHOW XxapakTepucTUKM HEOAHOPOAHOCTHU.

Mo pe3synbTatam crneunasnbHO CNIaHUPOBAHHbIX MHOTOKPATHbLIX M3MEPEHUA MOXHO OLEHUTb U XapakTepucTu-
Ky OBC (BOCNPOM3BOAMMOCTM) MOrpewHocT [BC, paccmaTprMBaemMylo Kak ciydyaliHyio BennuuHy. OfgHako npu 3Tom
Heob6xoAMMO BapbupoBaTb (PaH4OMU3NPOBATL) BCe (DAKTOPbl, BAUAKOLWME HA 3TU COCTaBNAOLWME NOTPELLIHOCTH.

PaHpgomunsauua ¢akTopoB, BAMSAWLWMUX HA pe3ynbTaTbl M3MEpPEeHUi, MoXeT noTpeboBaTb OYeHb 60/b-
WOro KonnyecTBa M3MepeHUli, BO3MOXHO Takoro, kakoe npakTMYecKku Henb3s BbIMONHWUTbL. B kauecTBe MHOrO
peweHna npepnaraeTca MCNofAb30BaHWe AOMNONHUTENIbHOW MHOpMaLuuW, NO3BONAKLWEN OUEHUTb BAUSAHUE
Ha NOrpPelWHOCTb Pe3ynbTaToB U3MEPEHU, eCNn He BCeX, TO XOTA 6bl YacTn akTopoB BHYyTpunabopaTopHOW
M MexnabopaTopHO BOCNPOU3BOAMMOCTU, U 3aTEM pacyeTHbIM NyTeM (CYMMMpPOBAHWEM COCTABAKLWMX MO-
TPELWHOCTN OT pa3HbiX DaKTOPOB) onpenennTb NOrPELWHOCTb pe3ynbTaroB ucnoiTaHmin CO. leTanbHoe onuca-
HWe Takoro nogxofa npueefeHo B pasgene 8.

4.4 PaccMoTpeHue ABYX NPUMEPOB UCNOMNb30BaHNA AONONHUTENbHOW UHGOpMauun npueeneHo B 4.4.1
na.4.2.

4.4.1 MexnabopaTopHbIl AKCMEPUMEHT Mexay ABYyMs nadopatopusimu (T = 2), NpOBOAALLMMU U3Mepe-
HMA No oaHon MBW

JonyuweHunsa:

B kaxpoin nabopatopun B yC/OBUSAX CXOAMMOCTMU 6bl10 NpoBefEHO NO N M3MepeHnint matepmana CcTaH-
hapTHOro obpasua u B pesynbTaTte NoslydyeHbl cpefHne 3HavyeHns X1mn X2 un oyeHkn CKO ocxl n ocx2. Mpu aTom
oTnnyme acxl U o0cx2 gpyr oT Apyra okasanocb He3HaydyuMmbiM (YCTAHOB/MIEHO NyTeM MPOBEPKW MO KPUTEPWUIO
duwepa).

Mcnonb3ya gonoNHUTENbHbIE AaHHble, pacyeTHbIM cnoco6om oueHeHo CKO BOCNpOM3BOAUMOCTU, KO-
TOpoe oKa3anocb paBHbIM aBC (M, eCTeCTBEHHO, ANna obenx nabopaTopuin O4UHAKOBbLIM, MOCKONbKY UCMNOMb3Y-
eTca ogHa u Tta xe MBW).

Pacnpegenennsa norpewHocTein — kak Acx, Tak n JBC— HOpMasibHblE.

Taknm o06pa3om, MOXHO cKa3aTb, YTO rpaHuua MNOrpewHoCTU pesynbTata M3MepeHuih X, npu foBepu-
TenbHoW BeposiTHocTn P ansa [-oii na6opatopun paBHa

2
(4.2)

roe f(pVeff) — kBaHTuNb pacnpegeneHus CiblogeHTa c Veffctenenamu ceo6ogbl;

WY00) — KBaHTU/Ib HOPMAa/sLHOTO pacnpefesieHns.

Ans 3HayeHna P = 0,95 n HOpmManbHOTO 3akoHa pacnpepefnieHus npu 6eCKOHEYHOM uucie cTeneHel
cso6oabl U'p@) = 1,96 (Npu pacyeTHOM 3HAYEHWU aBC MOXHO CUYUTATb, YTO OHO MOJSYy4YEHO NpU GECKOHEYHOM
yncne crteneHei csob6oabl); 3HaYeHue 95 B 3aBUCMMOCTM OT KoNmyecTBa cTeneHelt ceoboabl \eff=n- 1
MOXHO HalTW B CNpaBOYHMKE NO mMaTemaTu4yeckol ctatucTuke. Heob6xoaAMmMo OTMETUTb, 4YTo dhopmyna (4.2)
CyMMuUpyeT ABe c/ayyaiiHble BennyuHbl. 3Ta hopmyna He ToyHa (OHa TOYHA acMMNTOTUYECKM, Mpu M cTpemsa-
wemMcsa K 6ecKkoHe4YHoCTH).

Ana npakTu4yecknx pacyeTtoB NpUMeHeHue 3TON opmynbl (Kak M psaga ApYrux B AaHHOM cTaHgapTe)
JOMyCTUMO M3-3a NPOCTOTbl DOPMY/bl U ManoOro 3HayeHua coctasnsfwoweli, 06ycnoBneHHol pacyetom (oKpy-
rneHnemM npu pacyerax).

Ons paHHoro matepuana CO B nepBoii nabopaTtopun nosayyeH pesynbtat X1+ [.,; BO BTOpoi nabopa-
Topun — X2+ 2.

Heob6xoanmo npoaHann3npoBaTb Pa3HOCTb CpefHMX 3HavyeHnit X1 un X2. Ecnu 66l OBC paBHANacChb Hy/o,
TO NpU cAeslaHHbIX NPeAnoOXEeHNAX Pa3HOCTb CPeHUX 3HAYEHNA MOXHO CUMTaTb HE3HAYMMO OTNMYaLWen-
CA OT HY/IA NPW YPOBHE 3HAYUMMOCTU Q, ecnu BbINOJIHAETCA HEepaBeHCTBO

(4.3)

Koachcpnyment CrblogeHTa, Bxoasawuin B (4.3), AO/MKEH COOTBETCTBOBATb 4YUCAY CTeneHein cBO6GOAbI
He (2N - 2), a HekoeMy adpdpekTuBHOMY uucny Veff, kotopoe MeHblwe, yuem (20 - 2), ogHaKo Npu 60/bLIOM
yucne M aToll pasHULeEin MOXHO npeHebpeub.

6
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Mockonbky ABc ¢ O, MmaTemaTmyeckoe oxugaHue pasHoctu |[X1-X 2| 3aBeJOMO OT/INYHO OT HyNA, U NO-
3TOMY C MOMOLUbIO KPUTEepus, aHanornyHoro (4.3), cnegyer NpoBepUTb TMNOTE3Y O MPaBUIbHOCTU OLEHKU
BE/IMYMHbI OBC. JNS 3TOro BOCMNO/Ab3yeMCH CAeAYUWUM NPUBAMXKEHHBIM KpUTEpuem:

[X1—X2 1" g/n? + A2, (4-4)
raell.,, 42 — BbluncneHHble No opmyne (4.2) rpaHuubl MOrPeWwHOCTU pe3ynbTaToB M3MepeHuii ans nep-
BOW M BTOpOIi Na6opaTopuii COOTBETCTBEHHO (COrMacHoO cAeflaHHOMY Bbille NPepanosioXeHuto

ai- nz- n.

BenuunHa npaBoli yacTun HepaBeHcTBa (4.4) (3HayeHne kpuTepus) 3aBUCKUT OT aBC, U MO CyTW 3TOT KpU-
Tepuii npoBepsieT 3HAYMMOCTb pasHocTu |[X1- X2| npu Q = 1 - P, o6bycnoBneHHoli BAWSIHUEM He TOJ/bKO
(hakToOpoB CXOAMMOCTU, HO W BAUAHUEM (hakTOpoB BOCNpoOM3BOAUMOCTU. Ecnu kputepuii (4.4) He BbINOMHA-
eTcs, 3TO CBMAeTeNbCTBYeT O TOM, YTO pakTuyeckas BennyYMHa OBC 6OMblUe BeNWYUHbI, npunucaHHoin MBU
MeTpOo/siIOroM, Hanpumep BCAeACTBME TOr0, YTO METPONIOr yyes He BCe (pakTopbl, BAMAKOUWME HA OBC. B aTom
cnyyae CO He MOXeT 6bITb MCNbITaH, NOCKONbKY rpaHuLbl NOrPEeLWHOCTU M3MEPEHUin No CylWwecTByY HEN3BECT-
Hbl. EAVHCTBEHHbIN OcTaloWwmniics BapmaHT — cyuTaTb BE/IMYNHY OBC HEU3BECTHON U OLEHUTb ee NO pPa3HOCTK
pe3ynbTaTtoB M3MepeHuii X1 un X2:

X, -X 2
aBC (4.5)

Mpu 3TOM rpaHuLy NOTPELHOCTN aTTecToBaHHOro 3HavyeHns CO HaAo BbIUYUCAATL No popmyne

r T2 2 2
"0,95,1) (A1 ¢ * 2) ; ooxl + A Ox2

o5 [Aco)~\ *0,05,(n-1) (4.6)

Ho fO9s (i) = 12,7 n B pe3ynbTarte bygeT Nosly4yeHO O4YeHb 60/blIOE 3HAYEHUE TPpaHuL, NOrpewHoOCTNn aTTecTo-
BaHHOro 3HauyeHus CO, KOTOpOE OKaXeTcs HenpueMeMbIM.

Ecnu kputepuii (4.4) BbINOSIHEH, TO Be/MYMHA OBC OLEHEeHa BEepPHO, HO W rpaHulbl MOTPeWwHOCTN U3me-
peHnii B Kaxaon nabopartopun genctBuTenbHO onpeaenstoTca gopmynoii (4.2). B aTom cnyyae B KayecTBe
aTTecTOBAHHOrO 3HaYeHMsl cTaHAapTHOro o6pasya Aco Hajo NPUHATL cpegHee apudMeTnyeckoe

X-, + X2 4.7)
A:o 2 .
MorpewHoOCTb aTTecToBaHHOro 3HayeHus CO B 3TOM c/nyyae BbIYUCNAKT No popmyne
2 2
°cx1l + °cx2
J10,95(*Co) - 196" (4.8)
WIn vyepes UHTepBasibHble OLEeHKU

A(A30) (4.9)

4.4.2 Mpumep, korga M3mepeHusa B ABYyX fabopaTopusix nNpoBogsTcs No OAHOW M Toh xe MBW, Ho

nepsoli nabopatopun NpeanpuHATLI cneynanbHble Mepbl MO YMEHbLWEHUIO NOTPELWHOCTN U3MEepeHUin, Hanpu-
Mep npuMeHeHbl 60/1ee TOYHble BeCbl, MepHas nocyga, ctabunansvpoBaHbl UCTOYHWKU 3ME€KTpONMTaHuA an-
napatypsl ¥ T. . B pe3ynbTaTe pacyeToB NOrpewHoOCTU MeTpPOsIorom okasanocb, 4to A1< 2. B 3TOM cnyvae
KpUTepuii MPaBUIbHOCTH OLLEHKM BE/IMYMH aBC byAeT Takxke BbipaxaTbCAa HepaBeHCTBOM (4.4), HO Npu pacyeTe
aTTecToBaHHOro 3HavyeHna CO K rpaHul, NOrpewHocTM ucnosb3oBatb @opmynbl (4.5) n (4.6) HEKOPPEKTHO
BC/MeCTBME HEPaABHOTOYHOCTU pe3yNbTaToOB U3MEPEHUA.

YyecTb HEPABHOTOYHOCTb pe3ynbTaTOB W3MEPEHU MOXHO MyTeM WCMO/b30BaHUA CTaTUCTUYECKUX Be-
COBbIX KO3 PULMEHTOB, KOTOPbIE, KaK N3BECTHO M3 MaTemMaTuyeckoli cTaTUCTUKM, 06paTHO NMponopuMoHanb-
Hbl AUCNepcuaM pesynbTaToB M3MepeHuii, To ecTb, cuutas [l-pacnpegeneHHbiMy HOpMasabHO,

A 1,962
Wi = n
&y

Ecnu kputepuit (4.4) BbINOMHEH, TO B KAYeCTBe aTTeCTOBAHHOIO 3HayeHus CO NpuHMMAlOT BENYUHY

(4.10)
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| XW
Aco = —2-——-- | (4.11)
i

B kauyecTBe MOrpewHOCTN aTTeCTOBAHHOIO 3HAYeHWs NPUHMMAKT Hambonbliee U3 3HAYEHWN akcnepu-
MeHTanbHoWn (43) nnun TeopeTnyeckon (A7) NOrpewHOCTU, BbIYNUCIEHHbBIX MO JOpMYy/siam

1,96
AT = (412)
¥m
s = 1,96« (4.13)
2>,
No
roe F — B3BelweHHasa cymma KBajpaToB OTK/IOHEHW OT cpeAHEeB3BELEHHOro 3HaYeHUs, BbIYUCIEHHOrO No
dopmyne (4.11)
2 2

L . (4-14)
/=1

Ecnn norpewHocTb BTOPOW nabopatopum npeBbilaeT NOrPeLWHOCTL NepBOi nabopaTtopun B HECKOTbKO
pas, TO pacyeT aTTeCTOBaHHOro 3HavyeHus no cpopmyne (4.11) n norpewHocTn no cpopmynam (4.12) unun (4.13)
npakTMyeckn He NOBAUAET Ha 3HAUYEeHUA, NoNyYeHHble NepBoi nabopaTopueli. B atom cnydyae mexnabopaTtop-
Hblli 3KCMEPUMEHT MOXET CAYXUTb NUWb NOATBEPXAEHWEM 3HAYEHWI, NONYYEHHbIX NepBoil nabopaTopueii,
1 ucnbeiTaHna CO no cyTu 6yAyT NPoBOAWTLCS MO pe3ynbTatam NepBoil nabopatopuu.

4.4.3 W3 npepncrtaBfieHHbIX B 4.4.1 1 4.4.2 npuMepoOB MOXHO cAefiaTb criefylou e BblBOAbI:

a) nepeg opraHusaumein mexnabopaTtopHOro akcnepnmMmeHTa Lesecoob6pa3Ho NpoBecTy oueHWBaHWe no-
PELWHOCTN N3MEPEHUA NO AONONHUTENbHBIM AaHHbBIM AN KaxAol nabopartopuu;

6) pe3ynbTaTbl MeXn1abopaToOpHOro aKCNnepuMeHTa MOryT ABAATbLCA KpUTEpUEM NpPaBUIbHOCTU OLEeHWBa-
HWA NOTPELHOCTN U3MEPEHUN NO [ONOSHUTENbHLIM AaHHbIM;

B) MPW NPaBWU/IbHOCTU OLEHUBAHUA MOrPELHOCTN M3MEPEHUIA No pe3ynbTaTtaM MexnabopaTOpHOro Jkc-
nepMmMeHTa MNOrpeLlwHoCTb pe3ynbTaTtoB uaMepeHuii npu ncnbitTaHnax CO MoOXeT 6biTb YMEHbLIEHa B cpaBHe-
HWM CO 3HAYEHMEM MOTPELWHOCTU, OLEHEHHbBIM NO pe3ynbTataM OAHON nabopaTtopuu;

r) Npy 3HAYMTENbHOM OT/ANYMKU APYT OT Apyra NOrpelwHocTein n3MepeHuii B pasfiMyHbiXx nabopatopumax
MOXeT oka3aTbCsa Lenecoobpa3HbiM NPOBOAMTbL MUcNbiTaHuA CO TONbKO B OAHON (monydakuieid Hambonee
TOYHblEe pe3ynbTaTtbl) NabopaTopuu;

A) B cnydae r) pe3ynbTaTbl Apyrux nabopatopuii (nonyvyawUnx MeHee TOYHble pe3ynbTaTbl) MOTYT OGbIiTb
MCNoNb30BaHbl AN NOATBEPXAEHUS pe3ynbTaToB Hanbonee TOYHOW nabopatopum.

O6wmre Noaxoabl K OLEHNBAHUID aTTECTOBAHHOIO 3HaYeHMsA u norpewHocTn CO paccMOTpeHbl B creay-
Wwux pasgenax.

5 MopsaoK NNaHMpPoBaHUS, OpraHM3aUun 1 NPoBeAeHNs MexX1abopaTopHOro
SKCnepuMeHTa

5.1 Bbibop nabopartopwuii

Bbi6op nabopaTopuit 4ONXHA OCYWeCTBAATL rpynna akcneptoB. [pynna sKCNnepToB HasHavyaeTcsa npuka-
30M opraHusaunm — paspaboTunka cTtaHgapTHoOro obpasua. Npukas NnoanNMCbLIBAETCA PYKOBOAUTENEM OpraHu-
3auum, cornacoBbiBaeTcs rnaBHbIM METPOSIOrOM opraHu3auun-paspabotyvka v rnaBHbiM MeTposiorom THML,
Fockopnopaumn «PocatoM», a Takxe rnaBHbIMWU MeTpoioraMun opraHusauunii, akcnepTbl KOTOPbIX BKAOYAKTCA
B COCTaB rpynmnbl 3KCNepToB.

Fpynna akcnepToB NpUHUMAaeT pelleHne O NpuBaeyeHun nabopatopuu ANa nposefeHns mexnabopa-
TOPHOrO 3KCMEPUMEHTA UCXOASA U3 CNeAyLWwmnx NpuopuTeToB:

a) Hanuyme MBW, atTecToBaHHOW B COOTBETCTBMU C HOPMATUBHLIMU JOKYMEHTAMMU;
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6) perynspHoe noATBepXAeHWe nokasaTesiel TOYHOCTU, CXOAMMOCTM WM Bocnpoussogumoctn MBU ny-
TeM NpoBefeHna BHYTPn1abopaToOpHOro KOHTPONSA;

B) Ha/inyMe faHHbIX, NMO3BOMAOLWMNX IKCMEPTHLIM NYTEM OLEHUTb NnokasaTesin TOYHOCTU, CXOLUMOCTU U
Bocnpoussoagnmoctn MBWU;

r) npumeHeHne B MBW cpencTB U3MEPEHUIA C WM3BECTHbBIMW METPOSIOTUYECKMMU XapaKTepucTmkamu,
afeKBaTHOCTb NMPUMEHAEMbIX U3MEPUTENbHbIX M BCNOMOraTeNnbHbIX npoueayp, npouenyp nNoAroToBku npoo.

MepeuncneHne a) BaXxXHO No cnegywuwein npuunHe. Hekotopble MBW nmeloT gBOIHOE NMPUMEHEHNE —
OHW NPUMEHSAKTCA HEe TONbKO ANA uenei yyeta u KoHTpons AM, HO u, Hanpumep, A8 KOHTPOAS cTabuabHOCTH
TexHonornyeckux npowueccos. B nocnegHem cnyyae npu arrectaynm MBUW cocTaBnswwasa norpewHocT, o6y-
c/noBNeHHaa pakTopamMu BOCNPOM3BOAMMOCTHN, MOI/la HEe OLEHNBATLCA WM OLEHMBATHLCA NPU HEAOCTATOYHOM
ypOBHE paHaomMu3aumnu. B To xe BpemMs yyeT AaHHOW cocTaBnfAlW el NOrpewHOCTN BaXeH A48 NAaHUpoBaHusa
M OLEeHMBaHUA pe3ynbTaToB Mex/abopaToOpHOro akcnepumeHTta (cMm. pasgen 4). Ecnu Bca Heob6xogumasn fo-
cToBepHas MHopmauusa 06 MBW npucyTcTByeT, rpynna 3KCnepToB MOXeT chesiaTb 060CHOBaHHbIE BbIBOAbI
0 MeTpOosIornyecknx xapakrepuctnkax MBU c ncnonb3osaHuem copmyn pasgena 8, caenatb npefgBapuTenb-
Hble OLEeHKN NOrpeWwHOCTN pe3ynbTaTtoB n3MepeHuid npu ncnbiTaHnax CO gns BCEX OMUCAHHbIX HMXE BO3MOX-
HbIX CXEM UCNbITAHWUIA.

Ecnm focTOBEpPHOCTb AaHHbIX O MeTPOJIOTMYeCcKMX xapakTtepuctukax MBW Bbi3biBaeT COMHeHWUA, TO
rpynna akcnepToB MNyTeM aHanmMi3a faHHbIX, yKa3aHHbIX B nepeuyucneHusax a), 6) n B), genaet 3KCNepTHble
OLeHKN UX 3HayeHui. Ecnu gaHHbIX HE[OCTATOUYHO, TO, BO3MOXHO, noTpebyeTca AONONHUTENbHOE U3yyeHune
BO3MOXHOCTEeW npumeHsaemblx MBW, Bkntoyaa aHann3d MBW B nabopatopun, ee NpUMMEHSOLWENR, a Takxe npo-
BefeHne npeBapuTesiIbHOr0 MexnabopaTopHOro akcnepumeHTta (cnmuyeHuns).

Pab6oTa rpynnbl 3KCNepTOB Ha 3TON CTaguuM AOJ/HKHA 3aKOHUYUTbLCA BblIGOpOM nabopaTopuii U O0AHOI U3
NpUBEAEHHbIX B 3TOM pasfesie BO3MOXHbIX cXxeM ucnboitaHnii CO.

MpumeuaHue — EcnyM okaxeTcs, YTO TOMbKO ANA OAHOW nabopaTtopuv UMENTCS AO0CTOBEpHble AaHHble O
METPOJIOrMYECKNX XapakTepuctukax MBU, unm meTponornyeckne xapakrepuctnkm MBWI) ogHoil nabopaTopun nyudiwe,
yem MBW gpyrux na6opatopwuii, TO o/mkHa 6biTb BbibpaHa cxema MCMbITaHWl B COOTBETCTBMU C pasgesiom 6. Ecnm ogHa
nabopartopus MeeT Haunyylme MeTPOsIorMYeckne XxapakTepuUcTUKM, HO HECKO/IbKO APYIMX UMEIOT CPaBHUMbIE METPOJIO-
rMyeckne xapakTepucTukn, TO MOXET ObiTb BbibpaHa cxema MCMblITaHuii B COOTBETCTBMM C pa3gesiom 7. Ecnn Heckonbko
nabopatopuini MerT 6/113KNe METPOSIOTMYECKME XapaKTEPUCTUKN, TO AO/KHA ObiTb BblOpaHa Cxema UcnbiTaHWii B COOT-
BETCTBUW C pa3fgesiom 8.

5.2 TnaHupoBaHne mexnabopaTopHbIX CINYNTENbHbIX N3MEPEHU 1 BbI6op MBU

5.2.1 3apgayamu rpynnbl 3KCMNEPTOB AB/AKTCA:

- NnaHupoBaHWe 1 KoopauHauusa 3KCNEPUMEHTOB;

- NPUHATUE pelleHnii No KONNYecTBY U3MepPeHUii B Kaxaol nabopatopuu, no popmam mx npeacrasne-
HUA U MO KONUYeCcTBY TpebyeMbiX 3HavaWmnx undp;

- Ha3HayeHue nuua, OTBETCTBEHHOIO 3@ CTATUCTUUYECKYI0O 06paboTKy aKCNEepUMEHTasbHbIX AaHHbIX;

- NPUHATUE pelleHns o Ha3dHadyeHun nabopartopuun, rae 6yayT NPoBOAUTLCA UcnbiTaHna CO;

- Ha3HayeHue nnua, OTBETCTBEHHOIO 3@ BbINO/IHEHWE W3MEPEHUI NO Nporpamme MCNbliTaHWi;

- paccmoTpeHue UHCTPYKLUUIA, KOTopble MOTyT 6bITb HanpaB/eHbl B nabopatopun B fonosiHeHMe K nx MBWU;

- pekoMeHAauMn no yny4ylweHnio MeTposiorMyeckux xapakrepnctnk MBU;

- yCTaHOBMeHME OKOHYaTeNbHbIX 3HAYEHWA MeTpoaornyecknx xapakrepnctmk CO;

- NTPUHATNE peLleHnii, Korga TpebyTcsa ganbHenwmne geictemsa (HanpuMmep, Korga HekoTopble nabopa-
TOpPUU He NMOATBEPAMNMN pe3ynbTaTbl N3MEPEHUI, NOJIYyYEHHbIEe B UCNbITATE/NIbHON nabopaTopun).

5.2.2 Ha nepBoM 3Tane pab6oTbl rpynna skcnepToB pa3pabaTbiBaeT NporpamMmy MCnNbiTaHWn gNs ucneita-
TenbHOW 1 noaTBepxaakwuwnx nabopatopuii. Mporpamma MCNbITaHWiA AOMXKHA ONpefennTb Lenu, npejnarae-
Mble K MU3MepeHnsam obpasubl (Mpobbl), cxembl ucnbiTaHun CO.

B nporpammy BKwYaeTca cnegywuwan nHpopmaumnsa:

- HasBaHuWe ¥ agpec opraHusaumm — paspaboTymka cTaHgapTHOro obpasua;

- (bamunua n agpec nuua, OTBETCTBEHHONO 3@ BbINOJ/IHEHWE W3MEPEHWUI MO NporpaMMe UCNbITaHui, u
APpYyrMXx cneuManunucToB, 3a4eNCcTBOBaHHbIX B peann3auum nporpamMmmel;

- uenb nporpamMmmbl;

- Ha3zBaHue n agpec nabopatopun nan nadbopaTopuin, BbINOMHAKWNUX NPOrPaMMy WU YacTu nNporpamMmmbl
(Hanpumep, oT60p, ynakoBka M paccbinika obpasuos (npo6), uccneposaHne oL4HOPOLAHOCTM mMaTepuana CTaH-
JapTHoOro o6pasua) U YNC0 YYaCcTHUKOB;

1) B HacTosILEM CTaHAapTe NPUMEHEH TEPMUH «MeTPOJIOTMUECKNe XapakTepucTuku MBW», MCnonb3oBaHHbI B [3].
9
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- onucaHue npo6 matepunana CO;

- onucaHue uHopmaumn, KoTopas npefocTaBAAeTCca yyacTHMKaM, U KaneHAapHblA naaH BCcex 3TanoBs
paborT;

- npegnonaraeMble CPOKM Havyana v OKOHYaHUSA U3MepeHuit;

- MHopmauna o metogax unm MBW, koTopble MOryT notpeb6oBaTbCA y4aCTHUKAM A1 BbINOSIHEHUA W3-
MEpPEHWIA;

- NnepeyeHb CBeAEHUW, KOTOpble AO0MXHbl NpeAcTaBUTb YYaCTHUKU, B TOM 4yucae Heo6xoammoe Konuue-
CTBO MapanfiefnbHbiX M3MepeHuii (onpepeneHnin), YNCNo 3Havawmx uudp B pesynbTatax U3MepeHui, eaun-
HUUblI M3MepeHusa, cnocob kannbpoBkM cpeacTBa M3MEPEHUA U UCMOJIb3yeMble MpU 3TOM 3TanoHbl, hopmar
BbIXOAHbIX A@HHbIX U T. 4.;

- onucaHue cTeneHn KOHMUAEHLNANbHOCTN pe3ynbTaToB U3MeEpPEeHUiA.

Mpumep nporpaMMbl 3KCMEPUMEHTOB ANA NoATBepxatwwel nabopaTtopun nNnpuBeAeH B NpUaoXeHun A.

5.2.3 CnepyeT Takxe yaennTb BHUMaHWe noarotoske obpasuos (npo6) ctaHgapTHOro obpasua nepep
X paccblKoin B nabopatopumn. O6pasybl (MPo6bl) AO/MKHBI O0TOMpaTbca OT Matepnana CO NpPoOM3BObHbLIM
o6pas3om, KONMYecTBO mMatepuana [AO0/KHO ObiTb JOCTATOYHLIM ANA BbINO/IHEHWUS W3MEpPEHU B KaxAoh na-
6opaTopun C y4eTOM BO3MOXHOCTU CAyyailHbIX NOTepb Npu oT60pe Npo6é unuM Npu NpPoBeAEeHUN U3MEepeHU.
YnakoBka o6pa3suyos (npo6) go/mkHa obecneunBaTtb yao6¢cTBO B paboTe n cTabmnbHOCTL Matepuana npobsbl.

Ona matepnana CO pgosixHa 6bITb NpefBapuUTesibHO OLEHeHa XapakrepucTuka OLAHOPOAHOCTU 3aTem,
4To6bl N06bIe pe3ynbTaTbl, NO3XKe UAEHTU(ULUPOBAHHbIE KaK 3KCTpeMasibHble, HEe NpuUNUcbiBaSNCL Bapua-
LMn OT HEO4HOPOLHOCTMU.

MoproToBneHHble o6pa3ybl (NPob6bLlI) HaNpaBAATCA B ydacTBylolwme nabopatopumn gns npoBefeHUs n3-
MepeHUn O4HOBPEMEHHO.

5.2.4 Mpu npoBeAeHUN N3MepeHunii B nabopaTopmnax onepaTopbl AO/DKHbI BbINOMHATL BCE npouenypsl,
ycTaHoBMeHHble B MBU, a Takxe (kpaliHe BaXHO ANa HecTabuabHbIX MaTepuanoB) co6a04aTb CPOKM NpoOBE-
AeHnsa n3mepeHuii. Ecnu rpynna akcnepToB NpeAsioxuna HeKoTopble ycoBepweHcTBoBaHus MBW, 1o nepep
Hayanom usamepeHunin CO 3TU yCOBEpPLIEHCTBOBAHMNA [O/MKHbl 6biTb ONPO60BaHbLI M YCBOEHbI oneparopamu.
Pe3ynbTatbl M3MepeHnit AO0MKHbI 6bITb 3aHeCeHbl B cneunanbHblie PopMbl, pa3paboTaHHblie Tpynnoi skcnep-
ToB. Ecnn B npouecce mM3MepeHUii NPouM3OLWIN OTKNOHEHUA OT npouenyp, NnpeaycMoOTpeHHbIXx B MBUW unu B
ycoBepweHCTBOBaHUAX, TO 3TN OTK/JIOHEHUNA OO0/1XKHbI ObITb npmneegeHbl B UTOFOBOM oOT4eTe na60paTopvw| [0}
npoBefeHHbIX N3MEPEHUNSAX.

5.3 OueHuBaHne pesysibTaToB MeX/1abopaTopHOro aKcrneprMmMeHTa

Ha ocHOBaHMK pe3ynbTaToB, NOMYYEHHbIX U3 UCMbITATENbHON nabopaTopumn, paccunTbiBaeTcsa 3HavyeHue
MeTPONOrMYecKoin xapakTepUCTUKMN N ee NOTPELIHOCTb B COOTBETCTBUMN C aiTOPUTMOM, NPUBEAEHHbIM B pasje-
ne 6. KonnyecTtBo pe3ynbTaTtoB, NONYYEHHbIX B UCNbiITaTeNbHON nabopaTopumn, AONXHO 6bITb NpeacTaBuTeNb-
HbIM (He meHee 20). Npu 3TOM 3KCNEPUMEHT c/leAyeT CNaaHnpoBaTb Tak, YTOObl pe3ynbTaTbl 6bl/IM NONYYEHbI
B pasHble AHM W pasHbIMK onepartopamMu, YTO6bl UCKNOUYUTb BO3MOXHbI cCUCTEMATUYECKU CABUT CpefHero
3HayeHns, 06yCNOBNEHHbIA BPEMEHHBIM 1 YE/TOBEYEeCKUM (hakTopamu.

Mocne nonyyeHws pesynbTaToB M3MepeHuUii oT nabopaTtopuii, yyacTBylLlwunx B paboTe, NpoBOAUTCH UX
npefaBapuTenibHblil cTaTUCTUUECKUA aHanui3. CtaTtuctuyeckas Mogenb W UCNOMb3yeMble MeToAbl aHanusa
OaHHbIX J0/XHbl ObITb LOKYMEHTUPOBAaHbI HapAa4y C KpaTkum onucaHmem obocHoBaHMA ux Bblbopa. lMpu cTa-
TUCTUYECKOM MOJEe/IMpOoBaHWN OLEeHNBAETCH:

- CXOA4MMOCTb, BOCMNPOU3BOAMMOCTb M NPABUIbHOCTb Pe3y/bTaToB NMPOBOAUMbBIX U3MEPEHUIA;

- MBW, ncnonb3yemsble O/19 OLEHKN aTTeCTOBaHHOIo 3Ha4yeHus;

- Yynucno yyacTByrwLWwmnx nabopartopuii;

- KONIMYEeCTBO MOBTOPHbIX M3MEPEHUN, KOTOPble MPOBOAUMUCHL HA KaxAom obpasue (npobe);

- MeTofAbl, UCMOb3yeMble AN BblABEHUS BbIOPOCOB pe3ynbTaTos.

AHanus3 pe3ynbTaToB M3MepPeHMit, kKak cTaTucTmyeckasa 3agava, npegycmatpuBaeT cregylolime atanbl:

- NpoBepKa NOoJyYeHHbIX pe3yNbTaTOB Ha Hanuune rpybbiX NPOMaxoB;

- o6paboTka BbI6POCOB;

- oT6pakoBKa, B ciy4yae Heob6xoaMMocTH, nabopaTtopuii N0 COOTBETCTBYOLWUM KPUTEPUSAM.

Mpu aToM cnegyeT NPUMEHATb MeTOAbl, NO3BONAKOLWME CBECTU K MUHUMYMY BAUAHWE 3IKCTPEMaNbHbIX
pe3ynbTaTos.

OKOHYaTeNbHbI CTaTUCTUYECKUI aHa/IM3 MPOBOAUTCA B COOTBETCTBUM C pa3gesioMm 7 uam 8 B 3aBUCUMO-
CTV OT BblGpaHHO MoAenn mexnabopaTopHOro aKCNepMMeHTA.
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6 YcTaHOB/EHNE METPOIOMMYECKNX XapaKTEPUCTUK CTaHAapPTHbIX 06pa3LoB
Nno pesynbtaramM U3MEepPeHUIn B 0gHOW nabopatopun 6e3 noATBepPXAaroLLmx
N3MepeHnin

[daHHblli pasgen nocBsuweH ucnoiTaHnaMm CO B criyyae, Korga no pesynbtaraMm npefBapuTesibHOTo Mex-
NnabopaTtopHOro C/ANYEHUS UKW NO 3KCNEPTHLIM OLEeHKaM, 6a3MpylLWMMCA Ha KOCBEHHbIX JaHHbIX (BK/ItO4Yal-
wum, B TOM 4yucne, n pesynbtaTbl attectauun MBW), BoibpaHa ogHa nabopartopusa. MNoateepxpatoume nme-
peHus npum 3TOM He NMPOBOAATCSA.

MprvBeAEHHbIN HMXe anropuTM NPUMEHSIT NPU BbINOJIHEHUW CeAYyLWNX TpeboBaHW:

a) xapakTepucTUKM CTaHfapTHbIX 06pa3uoB onNpefensrT C NPUMEHEHWEM aTTecToBaHHbIXx MBW, ansa
KOTOpPbIX M3BeCTHa BesinunHa 0 — yuctas socnpomssogumoctb (HCIM) MBW, koTopoe He AO/HXHO NpeBbiwaTth
JonycKkaemMoll NOrpewHoCcTUn pes3y/bTaToB WUCMNbITAHWA cTaHA4apTHbiX 06pa3uoB, YCTAHOB/IEHHOW B TeXHu4e-
CKOM 3ajaHun;

6) pe3ynbTaTbl OTAENbHbIX M3MepeHnit no MB/ nogynHAIOTCA HOpMasibHOMY 3aKOHY pacnpefeneHus.

Mpn ycTtaHoBNneHWn aTtrtecTtoBaHHOro 3HayeHua CO — JIco M MOrpewHoOCTM aTTecTOBaHHOIO 3HayeHus
A(NNC0) NnpoBOASAT MHOTOKpaTHble M3MEPEHUA METPOIorMYeckoin xapaktepmuctukn CO. OTAenbHbIN pe3ynbTart
namepeHmsa X, MoxeT ObiTb NOAYYEH Kak NPAMbIMU, TaK U KOCBEHHbIMW U3MEPEeHUAMU, TO eCTb 3HauvyeHune X,
nosyyawT U3 pe3ynbTatoB namepeHuin / sennunH alWaz, ... al=

xi=f(av, a2, ... a,). (6.1)
BbluMcnAT cpefjHEE 3HAYEHME aTTeCTOBAHHOIO 3HaYeHus no opmyne

1in
Aco | *
nu

/ (6.2)

U cpeaHee KBagpaTuyeckoe OTKIOHeHUWe No opmyne

S K n-1 6-3)

3pecb N > 15 — KONM4YecTBO napassiefibHbiX onpefeneHnii (KOAMYeCcTBO napannenbHbiXx onpegeneHuni
MOXEeT OblTb YMEHbLWIEHO, €CQM anpuopyu W3BECTHO, YTO MOFPELWHOCTb pe3ynbTatoB WUCMNbITaAHWA 6yaeT yAoB-
NeTBOPATL YCNOBUAM TeXHUYECKOro 3agaHua Ha CO v npy manom Kosimyectse ).

MpoBepsAlT rMNoTesy 0 HOpManbHOM 3aKOHEe pacnpefeneHus pesynbTaTOB napasienbHblX onpepene-
HWil. HecooTBeTCTBME pe3yNbTaTOB HOpPManbHOMY pacnpegesieHuto, Kak npaBuno, cBuaeTeNbCTBYeT O Mpo-
Maxax npu msmepeHusax. B aTom cnyyae He0o6X04MMO NMOBTOPUTH BCHO CEPUD M3MEPEHMUIA.

JoBepuTenbHble rpaHuubl (MHTepBan) cay4vyaliHOW MOrpewHoCcTH pe3ynbTata M3MepeHuin gna foBepu-
TenbHOW BepoATHOCTU P = 0,95 BbluMCNAT NO popmyne

An-1),0,95 ' $
e =

(6.4)
roe f(n_i)0 95 — koachbpuumeHT CTbloAeHTa AN AoBepuTenbHOW BeposATHocTM 0,95 ana (n - 1) cTeneHei
cB0O6OAbI.
MorpewHOCTb pe3ynbTaTtoB UCMbITaHNIA ACO BbIYNCAAKT Mo hopmyne
Nlco = >/e2 + e2, (6.5)

roe 0 — 3HauveHue yncTol BocnpomnssogumocTtn (HCM) MBW, ncnonb3oBaHHO npu ncnblitaHnsax CO.

Ecnu pesynbTaTbl NOAYYeHbl KOCBEHHbIMW N3MEPEHUAMU, U ANA Kaxoin BennunHsl alVa?2/, ... alussect-
Hbl 3Ha4YeHUa YyncTon sBocnpomussogmmoctn (HCIM) MBW On To O BbluncAsawT nNo oopmyne

0= /pa;)2 -8?. (6.6)

Koathpuuyment K npvHumaoT paBHbIM 1, eC/iM ofiHA U3 COCTAB/ISOLWMUX MOrPewHocT B Tpu nnn 6onee pas
npeBbIaeT CYMMY BCEX OCTasIbHbIX COCTABNSALWNX, B MPOTUBHOM criyyae koadppuuneHT K nprHumaloT paBHbiM 1,1
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3HayeHMe NOorpewHoCcTn aTTecToBaHHOro 3HadeHnsa CO A(ACO) BblumcnsawT no popmyne

A{AcO) = co +(1.96+0H)2, (6.7)

rae aH— cpefHee KBajpaTuyeckoe OTK/IOHEHWE MOTPeLHOCTH oT HeogHopogHocTK CO.

7 YCTaHOB/IeHNEe MeTPOJIONMUYECKNX XapakKTePUCTUK CTaHAAPTHbIX 06pasLoB
no pesynibTaTaM M3MepeHuit B oHOI nabopaTopun ¢ NoATBepPXAAoLLMMU
N3MepEHNsIMU

Pasgen noceaweH ucnoiTaHnam CO B cnydyae, Korga no pesynbtatam npeasBapuTtenibHOro mexnabopa-
TOPHOTO C/ANYEHUA WAW MO IKCNEPTHbIM OLEHKam, 6a3MpyroLLMMCA Ha KOCBEHHbIX AaHHbIX (BKA4YawLWwum, B
TOM uucne, u pesynbTatbl atTectaunn MBU), BbiI6paHo orpaHuyeHHoe KonuvecTBo nabopatopuii T (T < 10),
KOTOpble MOTYT 6bITb NPUB/IEYEHbl K UCMbITAHUAM. Npyn 3TOM yCTaHOBNEHO, 4YTO OoA4Ha U3 nabopartopuii MmoxeTt
6bITb NPU3HAHA B KAYeCTBe MUCNbITaTe/IbHOl, TO eCTb ee pe3ynbTaTbl U3MEpeHunii ByayT yyacTBOBaTb B pacyeTe
aTTecToBaHHOro 3HayeHns CO u ero norpewHocTn, a gpyrne nabopatopuy MoryT 6biTb NPU3HaHbl B Ka4yecTBe
noaTBepxXAalwlnx, To ecTb UX pesynbTatbl M3MepeHuid 6yayT MCNONb30BaTbCA TONbKO ANA NOATBEPXAEHUSA
OTCYTCTBMS rpyObiX NPOMaxoB B pe3ynbrtaTe ucnoitaHuii CO. MpakTnyeckn, npu paboTte ¢ A4epHbIMU MaTepu-
anamu konuyecTBo nabopaTtopuii T He GyaeT npeBbiWaTh WECTb-BOCEMb.

Ana 3Toro paccuntbiBalT CpeAHEB3BELWEHHOE 3HAYeHWe pe3ynbTaToOB NOATBEPXAAKLWNX U3MEPEHNUN

_ Il
A== (7.1)
K=1
2
1,96
mn, = (7.2)
Vnﬂalcy
roe T — KOoNum4yecTBO nabopatopuii, y4acTBYOLWMX B MOATBEPXAAKLWNX NUIMEPEHUAX;

K — MopsaAKoBbIi HOMep nabopaTopuu;
WK — cTaTucTuueckuin Bec pesynbtata mamepeHus /c-n nabopartopuum;
AK — pe3ynbTaT U3MepeHuii, NoNyyYeHHblli B /c-i nabopaTtopuu;
LCO/( — norpewHocTb pe3ynbLTaToB UCNbITAHWUIA /c-i nabopaTtopuun, onpefeneHHas B COOTBETCTBUM C pas-
nenom 6.
[anee paccuuTbiBalOT MOrPelHOCTb CPeAHEB3BELWIEHHOI0 3HaYeHUsa NOoATBEepXAaklWnX pe3ynbTaToB
n3MepeHunii

( ( W\

] Wk

Ano,qTB | ¢ 00y, m (7.3)
I wk

1 U=i )/

N NpoBepAT OTCYTCTBME 3HAYMMOTIO pacxoxgeHua cpeaHeB3BELWEeHHOro 3HadyeHus Ac pe3ynbTatom, nony-

UYeHHbIM B UCMbITaTeNbHON na6opaTtopumn Aajl no kputeputo

\A-Aatn , f~ 7 ~ T, (7.4)

rae Jarr — norpewHocTb pe3ynbTata AarT, MOSYYeHHOro B UCMbiTaTeNbHON nabopatopun.

Ecnu kputepuit (7.4) BbiNONHAETCS, TO pe3ynbTaTbl UCNbITAHWIA NPU3HAKTCA YAOBNETBOPUTENbHbLIMMU,
a ucnblTaHns — coctoaBwumucsa. CtaHgapTHoMy obpasuy npuceBamBaeTcsa aTTecToBaHHoe 3HaveHue /\co,
paBHoe Aajv c norpelHocTbio [A(7\co), paBHoii AaTr.

Ecnn mmeeT MecTo 3HauMmoe pacxoXxAeHue cpefHeB3BELEHHOro pesynbTata nogTBepxjallwmx na-
6opaTtopuii ¢ pe3ynbTaTtoM ucnbiTaTenbHON nabopartopuu, TO rpynna 3aKCMepPTOB AO/HKHA NpoaHanu3npoBaTb
NpUYNHblI HEYA0BNETBOPUTENLHOIO pe3ynbTata M pa3paboTaTh nNnaH fganbHelWwunx AeiicTBuUi.
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Mpumep - OAUWH 13 NOATBEPXAAIOLINX Pe3y/IbTAaTOB MMeeT Hanbo/blunii cTaTUCTUUYECKUn Bec (Hau-
MeHbluee 3HadeHne ACQDK) npu HaM6osblieM OTK/IOHEHUN pe3dysibTaTa UsMepeHuss AK OT pe3y/ibTaTa UCHbl-
TaTeNbHOI nabopaTopuun. Mpy 3TOM, ecin B NOATBEPXKAAIOLMX N3MEPEHMAX YHAaCTBOBA/O ellle HECKO/bKO
naéopaTopuii, MOXeT 6blTb NPUHATO peLleHne 06 UCKIIUYEHNM AaHHOro pe3y/ibTaTa U3 rpynnbl NoATBepX-
AaloLLMX Y NPOBeeH NOBTOPHbI pacyeT MO OLEeHKe 3HaYMMOCTU pacxoxaeHuii. ECNu e B NOATBEPXAAOLLLNX
N3MepeHmnsax yyacTBOBasIo BCEro fBe MabopaTopun, TO TaKoW «aHOMa/lbHbIi» pe3ybTaT UCKIYaTb Heflb3s.
Llenecoo6pasHo cn/iaHMpoBaTb U NPOBECTU AOMNOMHUTE/bHbIA 3KCNEPUMEHT MO NOATBEPXAEHUIO pe3y/bTa-
TOB MCNbITAaHUA, BO3MOXHO C MpUB/eYeHMEeM HOBOI na6opaTopun. Mpu NONyYeHUN BHOBb HEyAOBMeTBOPU-
TeNbHbIX Pe3y/ibTaToB UCMbITaHua CO Npu3HaloTCA HeyAauHbIMU 1 A0/KHA 6biTb HasHaueHa Apyras Ucnbl-
TaTeNbHas nabopaTopus. IKCNepUMeHT Mo ucnblTaHuaM CO Npu 3 TOM [O/HKEH 6bIThb NPOBEAEH 3aHOBO.

8 YcTaHOB/IeHMEe MEeTPOJIOrMUECKNX XapakTePUCTUK CTaHAapPTHbIX 06pasL/oB
Nno pesynibTaTaM U3MEepPeHUin HECKOJIbKMX NlabopaTopuii

8.1 NMpuMeHeHVe HeCKOJ/1bKUX aTTecToBaHHbIX MBW, oCHOBaHHbIX Ha pas3/IMyHbIX MeTogax

Mpepnonaraetcs, 4To A4Na ucnoitaHnii CO npuMeHsATCA aTTecToBaHHble MBW, ocHOBaHHble Ha pas-
NINYHBIX MeToAax U MMeloliMe pasHble NOrpewHocTn, HanpuMmep ANA8 onpefeneHUs MaccoBOW JONW ypaHa
NPUMEHATCA TUTpUMeTpuyeckasas n KynoHomeTpuyeckad MBW. B atom cnyvyae atu MBW moryt mmeTb 3Ha-
YMMble CUCTEMATUYECKNE PACXOXAEHUSA APYT C Apyrom. MMO3ToOMy npexje Yem paccyMTbiBaTb aTTecToBaHHOe
3HayeHune CO, Heobxoaumo y6eauTbca B UX OTCYTCTBUN.

Ecnn no gBym pasnnyHbim MBW nonyyeHbl B COOTBETCTBUM C pas3fesiomMm 7 3HAYEHWUS METPOI0OTMYecKow
xapaktepuctukun CO, paBHble Al n A2, n cooTBeTCTBYOLWME MNOrPeWHOCTN pe3y/ibTaToB WUchbiTaHuit Ac0l un
[Co2>To pasHocTb |/11- A2|cunuTatoT He3Hauumoli, ecnu

IA| - A21< ~ncol +aC02+ (8-1)

MpumeuyaHue — Ycnosue (8.1) cnpaBeaMBO, €C/IU HEOAHOPOLHOCTLID MaTepuana CO MOXHO npeHebpeub. B
NPOTUBHOM cny4yae B (8.1) u ganee BMECTO 3HAYEHW/ MOrpPeLHOCTU pe3ybTaToB McnbiTaHuin A4CO/-Heo6X04MMO MCNOSb-
30BaTb 3HauyeHuns norpewHocTn J1ICO/C, NoNyyYeHHble C yHeTOM HEOAHOPOAHOCTHU, YTO B cinyyae 60MbLIO HEOAHOPOAHOCTH
mMaTtepvana npuBefeT K 60/1bLOMY 3HAYEHUIO NOrPeLHOCTU ncnbiTaHuii CO.

Ycnosue (8.1) Heo6xo4AMMO NMPOBEPUTbL A1 BCeX nap nMcnosib3oBaHHbix MBW. Ecnu oHO BbINOMIHAETCSA, TO
B KA4YecTBe aTTeCTOBAHHOIO 3Ha4YeHUs1 cTaHAgapTHOro o6pasua ACO NpMHUMAKT CpeiHEB3BELLEHHOE 3HayYeHue

I Ak
Ado — & (8.2)
K=1
- 196 'f (8.3)
<A COK

roe K — nopsaakoBblii Homep MBW,
T — Konnyectso MBW.

Ecnn ycnosue (8.1) He BbINOMIHAETCHA TOIbKO AN O4HON napbl U3 MCNOMIb30BaHHbIX MBW, 3TO 03HauvaerT,
4TO MeXAay pesynbraramu, nonydyaembimu no atmum MBW, nmeloTcs 3HauyMMmble cuctemaTuyeckne pacxoxpe-
HUA. B aToM cnyyae npepnoyteHue oThaeTcsa pesynbTaram, NonyyvyeHHoiM no MBW, obecneumBarwwmum Hawu-
MEHbLUYIO MOTPEWHOCTb pe3ynbTaTtoB ucnbiTaHnii CO M ucnonb3yrouwmm abCcontloTHble MeToAbl U3MEpPEHUIA.
BenuunHa pasHoctu Jico - /\n (rae AVL— npuHsiToe onopHoe 3HauyeHne ACO) UCNOMb3yeTCsl B KayecTBe Mo-
npaBKkn Npu AanbHelilleM paccMOTpeHUN pe3ynbTaToB Mex/1abopaTOpHOro aKkCnepuMeHTa.

MpumeuaHue — lonpaBka BHOCUTCA Ha NocfefHeM aTane fOKyMEHTMPOBaHNA MeTpPOMorMyeckux xapakrepu-
cTnk CO B popmyny (8.2).

8.2 AHa/n3 pe3y/ibTaToB MeX/1abopaTopHOro aKcrnepuMeHTa

Llenbto ucnbiTaHnii CO MeTogom MexabopaTOpHOro 3KCnepumeHTa SABAAETCS YMEHbLleHue norpeL-
HOCTW pe3ynbTaTtoB ucnbiTaHWii CO 3a cyeT YMeHbLEeHWs COCTaBAslOLWEeNn MNOrpewHocT, 06YyC/NOBAEHHON
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hakTopamn BOCNPOM3BOAMMOCTM (CcpefcTBa WM3MepeHwui, UCNONHUTEeNW, BpemMs NPOBEeAEHUS U3MEpPEeHUn u
T. 4.), @ Takke BbliBleHWe BO3MOXHON HEKOPPEKTHOCTW onpegeneHns 3TO cocTaBnsdwwWwel npn arTectayum
MBW nnn HenpaBUAbHOCTN NpuMeHeHuss MBW B oTAe/bHbIX NabopaTtopusax, NpuBoAAWeil K yBeIMYeHuo no-
rPELWHOCTN N3MEPEHWIA.

Mpn nN3mepeHnsax NPUMEHSAIOT, Kak npasuio, oAHY aTTecToBaHHYyw MBW. BO3MOXHO nNpumeHeHue He-
CKOJIbKMX aTTecToBaHHbIXx MBW, HO mMexay npumeHsembiMu MBW He po/KHO ObiTb 3HAYMMbIX cCucTeMaTtu-
Yyecknx pacxoxpgeHuih (nyHkt 8.1). B npoTMBHOM cnyyae B pe3ynbTaTbl U3MEPEHUA AO0/DKHbl 6blTb BHECEHbI
nonpasku B cooTBeTcTBuM c 8.1. MpeanonaraeTcs, 4To Takum 06pa3oM nonay4vyeHbl T 3HAYEHUIN pe3ynbTaToB
n3MepeHuin metponoruyeckoli xapakrepuctukn CO — AK U cCOOTBETCTBYHLWME NOrPELIHOCTU Pe3y/bTaToB UC-
neiTannit ACOK (K oT 1 o T).

BoiuncnaT ctatuctuveckne seca WK no cpopmyne (8.3) u cpesHeB3BelWeHHOe 3HAYeHWe pe3ynbTaToB
namepeHuin Jico no cpopmyne (8.2), B KOTOPbIX B kKayecTBe T 6epeTcs KO/IMYECTBO NpPeACcTaB/I€HHbIX pe3y/b-
TaToB, a B KaYecTBe K — MNOPALKOBbIA HOMEP U3MEepeHUs.

BbluncnawT B3BELWEHHbIE OTK/IOHEHUA

zk =(AK ~ Aco)ML<- (8-4)
BoiuncnaoT BennumHy F (B3BelWweHHY0 CyMMYy KBaApaToB OTKIOHEHWU)
T
F=1ZR (8.5)
Jo=i}

n npoBepArT 3HAYNMMOCTb pacxo>K,a,eHv||71 pe3ynbTatoB I/I3Mep9HVII7I.
PacxoxpeHua ABNAKTCA HE3HAYNUMbIMU, ecnu

1)0,95+ (8-6)
roe X\T--1)0 95 — 9(5 %-Hblii KBaHTUAbL N-pacnpepeneHus ¢ (T - 1) cTeneHbo cBOGOAbI.

Ecnun pacxoxaeHunsa ABNATCA 3HAYUMbIMU, TO HEOO6XOAUMO NMOBTOPUTL pacyeTbl, He BKAYaa pesynbrar
C HaMboNbWMM MO MOAY/IO B3BELWEHHbLIM OTK/IOHEHNEM.

Ecnn nocne atoro kputepuii (8.6) 6yaeT BbINOMIHEH, 3TO 03HaYaeT, 4YTO B slabopatopuun, Yein pesynbTart
Obl/T UCKIOYEH, HeNMpPaBuAbHO NpumeHsaeTcas MBW, 4yTo NpMBOAUT K YBENUYEHUIO hakTMUECKON MOrpeLHoCcTun
M3MEpPEHNN B CPABHEHNU C MPUMUCAHHbIM 3HAa4YeHWeM. DTOT pe3ynbTaT cregyeT UCKAKUYNTbL U3 pacyeToB.

Ecnu kputepuit (8.6) He BbINOJSIHEH U MOC/E UCK/IKYEHUA pe3ynbTata ¢ HauboNbWMM N0 MOAY/I0 B3Be-
LWEeHHbIM OTK/IOHEHWeM, 3TO O3HayaeT, 4TO npu artrectaumn MBW coctasBnawwas norpewHocTn, obycnos-
NneHHaa dakTopaMu BOCNPOM3BOAMMOCTM, Gblna 3aHMXKeHa. B atom cnyyae MBW nognexut NOBTOPHOW aT-
TecTaumn. MonyyeHHble pe3ynbTaTbl MOXHO MCNOMb30BaTb ANS UCNbiITaHW CO, HO 3HAYEHWEe MNOrpewHoOCTU
pe3ynbTaTtoB UcCNbiTaHnit 6ygeTt 6onabwmm (cm. hopmyny (8.9)).

Ecnun kputepuii (8.6) BbINOMHEH, TO BbIYNC/IAT 3HAYEHUS

1,96
AT = (8.7)
F
Ay 196 T (8.8)
(177-1)X
1 k=1

B KayecTBe NOrpewHOCTU pe3ynbTaToB UCAbITaHNi ACO NPUHUMAKT Hanbonbllee U3 3HaYeHnn Aa, AT.
Ecnn kputepuii (8.6) He BbINOJIHEH, TO NOTPELIHOCTb Pe3y/bTaTOB UCMNbITAHUA ACO BbIYUCAAKT N0 opmyne

F
A3 - *(T-1)095 - (8.9)
#77-1)X Wk
! K=1
roe 095 — %-Hblii KBaHTUNbL pacnpegeneHus CrblogeHTa ¢ (T - 1) cTeneHAMU CBOGOAbI.

3HavyeHune oaHo n3 MX CO (norpewHocTn) A(JICO) BbiuncnaT no oopmyne (6.7).
Mpumep NpMMeHeHNsa ONUCaHHOro anropuTMa npueBefeH B NPUIoXeHun b.
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MpunnoxeHue A
(pekomeHpyemoe)

Mprmep nNporpamMmMbl UCMbITAHUIA CTaHAAPTHLIX 06pa3LoB

MPOrPAMMA
npoBeAeHNs NOATBEPXAAIOLWNX U3SMEPEHNIT coiepXaHMa ypaHa B MaTepuasne cTaHAapTHOro o6pasua coctasa
3aKNCK-OKNCU ypaHa rpaBUMeTPUYEeCKMM METOAOM C NEOOKCUAHBLIM OCaxXAeHUEM B na6opaTopusix

HavimeHOBaHWe nabopaTopwuii

B pamkax mporpammbl pa3paboTku u co3gaHusa Poccuiicknx cTaHA4apTHbIX 06pasLoB cocTaBa A/ paspyliaoLmx
MEeTO[OB aHa/n3a, KOTopble MiaHUpyeTCsa MCMNoJib30BaTb B LENAX KOHTPO/IA M yyeTa a4epHbiXx martepuanos, AO «BHUU
HeopraHM4yeckux MatepuanoB MMeHn akagemuka A.A. bousapa» (. MockBa) NpoBoAUT pa3paboTkKy cTaHAapTHOro o6pas-
Ua cofepxaHusa ypaHa B 3aKMCU-OKUCU ypaHa.

OTBeTCTBEHHbIE /LA U UCMONTHUTENN:

MaTepuan ctaHfapTHOro obpasua usrotossieH B AO «Y3IXK», 1. HoBoypanibek. OTBETCTBEHHbIE UCMOMHUTENN:

Mporpamma paspaboTaHa B LensfX pernameHTaunm npoBefeHns M3MepeHuini MaccoBoi [ONW ypaHa B maTepuane
cTaHfgapTHoro o6pasua (CO) coctaBa 3akucu-okmcu ypaHa (U30 8) rpaBumeTpuyeckuM MeToAoM C NepoKCUAHbIM ocaxie-
Huem (MBW).

Nabopatopun — y4yacTHUKN NOATBEPXKAAOLWMNX N3MEPEHMNIA:

Xapaktepuctuka matepmnana CO

Matepran CO — MenKoAMCNEePCHbI/i MOPOLLOK 3aKUCU-OKUCK ypaHa, NPUIroTOB/MEHHbI NyTemM nuporuaponusa Te-
TpadTOopnaa ypaHa BbICOKOW YMNCTOTbI.

CopepxaHue npumeceld metannoB B matepuane CO npuBefeHo B Tabnuue A.l. PesynbTartbl Mony4veHbl Macc-
CNeKTPOMETPUYECKMM METOAOM.

CymMapHoe coepxaHue npumeceii (metann + HemeTann) — He 6onee 0,004 y.m.4., %.

CpegHas atomHaa macca ypaHa — 238,044 a.e.wm.

Ta6nuuya Al — MNpumecHblii cocTaB matepuana CO

MaccoBas fons anemeHTa no Maccosas fons asiemMeHTa no

QnemeHT AnemeHT

OTHOLWeEHn K U, *10-4, % OTHOWeEHMo K U, «10-4, %

Cepebpo <0,1 OnoBo <0,05
ANOMUHNIA <0,1 CTpoHuuin <0,05
Bop <1 TutaH <0,1
Bapuii <1 Dpbuin <0,05
Bepunnuii <0,1 EBponuii <0,05
Bucmyt <0,1 FaponuHwnii <0,05
Kanbuwii <2 WHawnii <0,05
Kagmuii <0,05 Kanuii <2

Ko6anbT <0,05 Nntuin <0,1
Xpom 0,22 Marnwuii 0,45
Megpb 0,07 MapraHeu, <0,1
[Ovcnposuii <0,05 MonnéaeH <0,05
Camapuii <0,05 Hatpwii 0,8
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OKOHuaHve Tabnmupl A. 1

MaccoBas nonsa anemeHTta no MaccoBas 40N aneMmeHTa no

SnemenHT OoTHOWweHuw KU, *10-4, % SnemeHt OTHOWeEHN KU, «10-4, %
Hukenb 0,6 Bonbthpam <0,05
CBuHel, <0,1 LinHK 0,3
BaHagwnii <0,05 >Xeneso 1,0

Cymma npumecein < 12-10-4

MapKknpoBKa, Tapa 1 ynakoska npo6

Matepnan CO pacdacoBaH B CTEK/SHHblEe hlakoHbl No 15 rpamMM. ®nakoH nomelaeTcss B CEPTUNLUPOBAHHbIN
TpaHCnopTHbIN KoHTelHep Tuna YKTIA-COT. B kaxayto nabopatopuio HanpasnisieTcs OfHa ynakoBka.

®nakoH 1 KOHTeliHep mapkupytTcsa. MapkupoBka Ha dunakoHe: «[lMpoba maTtepuana CO U30 8 Ne ». Map-
KUPOBKa Ha KOHTeliHepe: «[Mporpamma mcnbiTaHuii cTaHgapTHoro obpasua U30 8. Mpoba Ne . KoopguHartop npo-
rpamMmmbl AO «BHUMHM», 1. MockBay.

Tpe6oBaHMA 6e30MacHOCTU

Ycnosua paboTbl U XpaHeHUss MaTepuana cTaH4apTHOro obpasua cocTaBa 3aKkMCU-OKUCKU ypaHa [O/IKHbl COOTBET-
CTBOBaTb TPe6OBAHMAM, YCTAHOB/IEHHbLIM B CMEAYHOLLNX HOPMATMBHbIX AOKYMEHTaX:

- «OCHOBHblE MpaBuia 6e30MacHoi paboTbl B XMMUYECKUX NabopaTopusax», u3g-Bo «Xumusa», M.-/1, 1979 r;

- «<HopMbl pagmnaunoHHoin 6esonacHoctu» (HPB-99/2009);

- «OCHOBHble CaHUTapHble NpaBuia obecneyeHus pagnaunoHHoi 6e3onacHocTu» (OCMOPB-99/20H0);

- FOCT 12.1.004—91 «CCBT. MNMoxapHaa 6e3onacHocTb. Ob6wme TpeboBaHUNA»;

- FOCT 12.1.005—88 «CCBT. O6uue caHUTapHO-TMrmeHn4Yeckme TpeboBaHnsa K BO34yxy paboueli 30Hbl»;

- FOCT 12.1.007—76 «CCBET. BpegHble BeuiecTBa. Knaccudumkayms n obwme TpeboBaHNA 6€30MacHOCTU».

Mpn TpaHcnopTMpoBaHuu cnepyet PyKOBOLCTBOBaTLCA AOKYMEHTOM «[lpasuna 6e30MmacHOCTU Npu TPaHCNopTUpo-
BaHUW pafnoakTUBHbIX maTepuanos» (HM-053-16).

Cxema namepeHuii

a) B3atb 4ns nsmepeHuin 15 HaBecok matepumana ctaH4apTHOro obpasua v Tpu Npobbl Kakoro-1Mbo MCnbITaHHOTO
CO (I'CO, OCO). Maccbl npo6 — B cooTBeTcTBUM C MBW, He meHee 600 mr. Mpo6bl ncnbiTaHHbIX CO A0/MKHbI ObITb NPU-
MEpPHO COMOCTaBMMbIMUN MO COCTaBY U METPOJIOTMYECKMM XapakTepucTnkam.

6) MpoBecTn Tpu cepumn n3MepeHuii. B kaxpoin cepun namepuTtb 0AHY Npoby ncnbitaHHoro CO, nATb Npo6 maTepu-
ana UcnbITyeMoro ctaHfapTHOro obpasua U TpK «X00CTbIX» NPOoO6bI.

B) Cepun n3mepeHunii NPOBECTU C BPEMEHHbLIMU NHTEPBasiaMK, T. €. K&XKAYI0 CMeAyHLYy Cepuio nsMepeHuii (Bkto-
Yyasi npoueaypy pacTBopeHus nNpo6) HauMHaTb MOC/e 3aBepLIeHUst npeablayLeii.

r) amepeHusi cnefyeT 3aBepLlUUTb B TeUeHMe ABYX MecsiLieB Nocse nojyyeHus matepuana cTaHgapTHoro obpasua
B 1abopaTopuio, HO He No3xe

PekomeHaaunm no BbINOJ/IHEHUIO VI3Mep8HI/II7I

a) Mepepn npoBefeHneM UCMbITaHWil NpokannTb Matepuan CO npu Temnepartype 900 °C B TeueHne 14aca Ha BO3ayxe.

6) PacTBOopeHne nNpob B a30THOW KMUC/I0TE MPOBOAUTbL B BbICOKMX CTakaHax BMECTUMOCTbI 250 cM3, 3aKpbITbIX CTe-
koM. Bo3mMoxHO nposegeHne pactsopeHus B CBY-neun.

B) Mocne ocaxaeHus obecneunTb BbIAEPXKKY Ocafka nepokcupa ypaHa B TeyeHue 12— 15 yacoB (oCcTaBUTb Ha
Houbl™

r Ana dunbTpaumy ocagka nepokcuga ypaHa, no BO3MOXHOCTW, MCMO/b30BaTh OUbTPbl «benan neHTa» guame-
TpoMm 9— 11 cm, M3roToBNeHHbIe No TY 6-09-1678-95, nsrotosutenb AO «3KPOC» (aTn connbTpbl AAOT HU3KME 1 CTabunb-
Hble 3HAYEeHUsA Maccbl 30/bl).

Mepes hunnbTpoBaHNeEM ocagka 06paboTatb UIbTPbI HENOCPEACTBEHHO HA BOPOHKE ropsivelt AUCTUANPOBAaHHOWN
BOZOW, HaMO/HAA MOJIHOCTbI (PUALTPLI YeTbipe pasa (06paboTka UIbLTPOB ropsiyeit BOAOK NO3BONSET NONYUYNTb MUHU-
MasibHble 1 6051ee cTabusbHble 3HaYeHU Macchl 30/1bl (PULTPOB).

4) Mepepn hunbTpoBaHNEM NasiOYKON nepemMeluatb 0CcafokK Y BblUTb YacTb pacTBopa Ha unbTp. NepByto nopuuo
hunbTpaTa BO3BPaTUTL B CTakaH W Aanee NpoLo/IKUTb hunbTpaumio B cooTBeTCcTBMM ¢ MBW. B cnyyae npoxoxaeHus
ocajka yepes uabTp 3Ty onepaumio NoBTopuTb 2—3 pasa. ocne gunbTpaumm 1 NpoMbIBKA 0Ccafok Ha ®unbTpe ocTa-
BUTb Ha HOYb A7 BbICYLLINBAHUSA.

e) Ha cnepgywowuini aeHb ounbTpbl C 0OCafkaMu OCTOPOXHO NEPEHECTU B NaaTWHOBLIE TUMIW, NMOMECTUTL B X0/104-
Hyl0 My(DefbHYH Meyb, BKAUYMTL Temnepartypy Harpesa 300 °C. MNpu 3Toii TemnepaTtype NpoucxoauT 030/1eHne (Cxura-
Hue) nnbTpoB. Mocne BU3yanbHOW NPOBEPKM NOMHOTLI 030/1EHUSA (OUNLTPOB BK/IKYNUTL Harpes Ao TemnepaTypbl 900 °C.
Mpwv aTOl TeMnepaType NPoKasnTb TUIN B TEYEHWNE ABYX YacCOB.
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MpepncTaBreHne pesy/bTaToB

PesynbTaTtbl n3mepeHnii MaccoBOW 40N YpaHa NpeacTaBuTb B BUAe Tabnuupl (Tabnvya A.2).
M3mepeHns yxe ucnoitaHHoro CO no3BOIAKT KOHTPO/IMPOBAaTbL CUCTEMATUYECKYIO norpewHocts MBU B npouecce

NCNbITAHWIA.

Ta6bnuuya A.2 — dopma npeacTaBNeHNs pe3ynbTatoB U3MepeHuii

Ne cepun [ata n3mepeHus Ne npo6bl X, y.m.A4., % Macca 30/1bl «X010CTOro» onbiTa, r
1(co) T xonl
2 (matepuan CO) T xon2
3 (matepuan CO) T xon3

4 (matepman CO)

O6paboTka pe3ynbTaToB — B COOTBETCTBUU C TEKCTOM MBU.

MpumeuyaHune — [ONONHUTENBHO yKa3aTb:
- HAMMEHOBaHWE WCMOMb30BAHHOIO NpU UCNbITaHMsAX CO, CpeacTB W3MEpPeHUuM U WX MeTposiorMuyeckue
XapakTepUCTUKH;

- Tun BeCOB N NOrpelwHOCTb B3BELBaHUA.

OTBETCTBEHHbI 3a OpraHn3aLmio M3MepPeHUit

AO0/HKHOCTb nognucb anMVII'II/IFI, nva, 0T4eCTBO
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MpunoxeHve b
(pekomeHayemoe)

Mpumep NpUMEHEHUs afifTOPUTMOB pacyeTa MeTPOSIONMYECKUX XapaKTepPUCTUK CTaHAapTHbIX
o6pasyoB

MponnncTpypyemM OnvcaHHble anropuTMbl YACAOBLIM MPUMEPOM M3 peasibHO MpakTuku. B kayecTBe npumMepa
paccmoTpeHbl ncnbiTaHma CO cocTaBa 3akMCU-OKMCK ypaHa. MeTposiorMyeckoli xapakTepucTukoli sBAsieTca MaccoBas
[ons ypaHa obuero.

CO 6bIn ucnbiTaH B Nabopatopum 1 ¢ UCMOMb30BAHUEM MPELU3NOHHON rpaBumeTpuyeckoii MBU ¢ nepokcugHbIM
ocaXAeHWeM, a 3aTeM C Le/blo NOATBEPXKAEHUS pesynbTaTa UCTbITaHUA MaTepuan cTaHgapTHOro obpasua 6bi1 pasocnax:

- B nabopartopuio 2;

- nabopatopuio 3;

- nabopatopuio 4;

- nabopatopwuto 5.

JaHHble nabopaTopun 6b1IM BbIGpaHbl Kak Hanbonee KOMNETEHTHbIE M NPUMEHAOLWME aTTecToBaHHble MBU (3a ucksto-
YyeHnem KynoHomeTpuyeckoii MBW nabopatopum 5).

PesynbTathl nsmepeHuii npueeaeHsl B Tabnvue 6.1. B HacTosiLem npumepe UCNosib30BaHbl Cnegyoline cokpatyeH-
Hble HaumeHoBaHua MBU:

- «[p» — rpaBumeTpuyeckas MBW ¢ nepokcugHbiM ocaxgeHnem (He NpeLu3vioHHbIA BapuaHT);

- «[p» — rpaBumeTpuueckas MBUW c nepokcuaHbIM ocaxgeHnem (NpPeLn3nNoHHbIN BapuaHT);

- «Kn» — kynoHometpuyeckas MBW ¢ KOHTPONMPYEMbIM NOTEHLUNANOM;

- «[M» — MBW noTeHunomeTpuyeckoro TutposaHua [asuca-pas;

- «Tut» — MBW BbICOKONPELN3NOHHOW TUTPUMETPUU.

Tab6nuya b.1 — Pe3ynbTtatbl nsmepexuii

OpraHusauus MBU Ak Ak % y X2 Wk
1 2 3 4 5 6 7 8 9 10
Na6. 1 Mrp 84,784 0,016 15006 1272290 0,255 0,065 11,07 0,855
Nab. 2 ar 84,763 0,06 1067 90451,54 -0,618 0,382 0,061
Na6. 3 Mp 84,787 0,12 267 22619,29 0,083 0,007 0,015
Nab. 4 M 84,742 0,12 267 22607,28 -0,652 0,425 0,015
Nab. 4 ar 84,791 0,16 150 12723,95 0,111 0,012 0,009
Na6. 5 Kn 84,778 0,07 784 66465,95 -0,110 0,012 0,045
Cymma 17541 1487158 — 0,903 — —
Cpeaw. 84,774 Cp. B3BeLl. 84,782
CKO 0,019 AS 0,0063
AroCT 0,019 AT 0,015
Mpnmevanne — AIMCCr — norpewHoctb CO, paccuntaHHas B cootBeTcTBumn ¢ TOCT 8.532.

CpefHue pesynbTaTbl MU3MEPEHUI MAcCOBOI A0NW ypaHa npuBefeHbl B ctonbue 3. Ana Bcex MBU 6bi5in oueHeHbl
NorpeLHocTn nsmepennii gnsa P = 0,95 B COOTBETCTBUM C pa3genioMm 6. DTU 3Ha4YeHUs NpuBegeHbl B cTonbue 4. Pasnnu-
Hble MBW He MMeKT 3HauMMbIX CUCTEMATMUYECKUX PACXOXAEHWUA Apyr OTHOCUTENbHO Apyra (kputepuin (8.1)). Moatomy
AanbHeliwmne pacyeTbl NpoBoguMnncb no cgopmynam (8.2) — (8.9). B ctonbue 5 npuBefeHbl BblYUCIEHHbIE NO hOpMY-
ne (8.3) ctatucTtmueckne seca WK. CpefiHeB3BelIEHHOe 3HaueHne pe3ynbTaToB U3MepeHuit A, BbluMCcNeHHoe No hopMy-
ne (8.2), coctasuno 84,782 %.

[anee BbluMCNAAN B3BELLEHHbIE OTKNOHEHNA no opmyne (8.4) (ctonbel 7) 1 B3BELLUEHHYIO CYMMYy KBaApaToB OT-
KOHeHuit P, koTopast coctaBuna 0,903. Kputepuii (8.6) BbINOMHEH, NMOCKO/bKY 3HAYEHUE KBAHTUNA Y2— pacnpeaeneHus
ona T =5 cocraBuno 11,07.

[Oanee no copmynam (8.8) u (8.9) Bbluncnanu 3HaveHusa 3, [A1. B kayecTBe NOrpewHOCTN pe3ynbTaToB MUCbI-
TaHWi NpUHATO Hambonbluee U3 3HauveHwii O3, AT, T. e. AT = + 0,015 %, P = 0,95. Mony4yeHHOe 3HAYE€HWE NOrpeLlHOCTn
nNpakTUYeCcKn He OT/IMYaeTcsa OT NOrPEeLIHOCTN, NOSTYYEHHON OCHOBHOI MCNbITaTeNlbHON nabopaTopuein — nabopatopuen 1
(20,016 %). VIHbIMK cnoBamu, NPUMEHEHME CXEMbl Mex1abopaToOpHOro 3KCNepuMeHTa c yyactmem Bcex nabopaTtopuii B
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onpeeneHun aTTecTOBaHHOIO 3HA4YEeHUS NPaKkTUYeCcKn He NPUBENIO K YMEHbLUEHUIO MOrPeLHOCTU. 3TO NPOM30LLI0 NOTO-
My, Y4TO NOrPeLIHOCTb pe3ynbTaToB U3MEPEHMNI 3TOM NabopaTropum HaMHOrO MeHblue, YeM MOrpeLHOCTN pesynbTaToB Us-
MepeHuit Bcex Apyrnx nabopartopuii, 1 B pesynbTaTe BKNag gpyrux naboparopuii B pe3ynbTarbl UCMbITAHUA CTaHAapTHOro
o6pasua o4eHb Man. 3TO UAMKCTPUPYETCH 3HAYEHUSAMU HOPMUPOBAHHbLIX CTATUCTUYECKUX BECOB
W.
(6.1)
1wy
K=1
npmBeAeHHbIX B cTonbue 10. Hanpumep, ctatuctuyecknin Bec nadopatopumn 1 B 0,855/0,015 = 57 pa3 6osnble cTatu-
cTMyeckoro Beca nabopatopumn 3. NoaToMy B pacCMOTPEHHOM MpuMepe pesynbTaTbl ApYrux naéopartopuii MoryT 6biTb
MCMNO/b30BaHbl TOMbKO ANA NOATBEpPXAeHMs (OTCYTCTBMA rpyboro npomaxa) pesynbTarta OCHOBHOW na6opatopuum, 4to u
6b1110 caenaHo.

B.2 MexnabopaTopHblii 3KCNEPUMEHT MOXET MPUBECTU K YMEHbLUEHWIO MOrPeLHOCTU pe3y/bTaTtoB WUCMbITaHW
cTaHgapTHoro obpasua, ecnu ase wam 6onee nabopatopuini umeoT 61U3KMe norpewHocTu. MNpounnnlcTpypyem 310 Ha
npumepe. Kpome npuBeAeHHbIX Bbille pe3ynbTaToB sabopaTtopus 1 npoBena M3MepeHus maTepuana ctaHfapTHOro o6-
pasuya 1 no MBW BbicokonpeuunsnoHHol Tutpumetpmum HBJ1. Ha MOMEHT ucnbiTaHunii cTaH4apTHOro obpasua ata MBU He
6blna aTTecToBaHa, NO3TOMY BKMHOUEHUE MOJIyYEHHbIX N0 Hell pe3ynbTaToB B CXEMY pacyeTOB HEKOPPEKTHO W NMpUBEAEHO
TONbKO ANsA unnctpaunn. MNpu oueHKe NOrpewHocT pesynbTaToB U3MepeHnin cnydaiHas cocTaBnsiollas paccuntbiBa-
nacb 06bIYHLIM CNOCO6GOM, a B KayecTBe 4ncToi Bocnponssogumoctyt (HCM) MBU 6b1710 NPUHATO 3HAYEHWe MOrpeLLIHoCTr
pesynbTaToB MCMbITAHUMI aMepUKaHCKOro cTaHgapTHoro obpasua CRM-129 (+0,015 %), no KOTOPOMY OCYLLECTBAS/ICSA
KOHTPO/Ib KayecTBa M3MepeHuii. MNpuHAaToe AN pacyeToB 3HAYEHME MOTPELIHOCTU U3MEPEHUA MaccoBOi [0MN ypaHa B
cTaHgapTHoOM o6pasue coctasuno +0,017 %.

B Ttabnvue B.2 npuBefeHbl pesynbTaTbl pacyeToB, BK/OUaloWme pesynbTaTbl M3MEpPeHWii No TUTPUMETPUYECKON
MBMW.

Tabnuuya B.2— Pe3synbTatbl pacyeToB, BK/YaOLWMe pe3ynbTaTbl U3MepPeHnii no TuTpuMeTpuyeckoii MBU

OpraHusauus MBU y X2

1 2 3 4 5 6 7 8 9 10
Na6. 1 Mp 84,784 0,016 15006 1272290 -0,225 0,051 12,59 0,487
Nab. 2 aor 84,763 0,06 1067 90451,54 -0,746 0,556 0,035
Na6. 3 M 84,787 0,12 267 22619,29 0,019 0,000 0,009
Na6. 4 M 84,742 0,12 267 22607,28 -0,716 0,513 0,009
Nab6. 4 ar 84,791 0,16 150 12723,95 0,063 0,004 0,005
Na6. 5 Kn 84,778 0,07 784 66465,95 -0,219 0,048 0,025
Na6. 1 Tut 84,791 0,017 13293 1127104 0,595 0,355 0,431

Cymma 30834 2614262 — 1,527 — —

Cpegu. 84,777  Cp. B3BELL. 84,786 — — — —_

CKO 0,018 A  0,0056 0,0070 — — —

ArocT 0,017 AT 0,011 — — — —

MorpeLwHoCcTb yaanochk ymeHbwnTb A0 £0,011 %, npuyem OCHOBHOW BKNaj B aTTECTOBAHHOE 3HAYEHME U B YMEHb-
LeHne norpewHocTn ganu gse MBUW — npeunsnoHHas rpasumetpuyeckad MBUW n tTutpumetpuyeckasa MBW. TMouTtun Ta-
Kyt0 e norpewHocTb (+0,012 %) Mbl NONy4YMM, €Ca BK/IKOYMM B pacyeT TOMbKo 3T ABe MBW. 3TOT pacueT npuBeaeH B
Tabnuue b.3.
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Ta6nuuya b.3— Pacuet no gsym MBU

OpraHuzaums MBW Ak
1 2 3
Na6. 1 Mp 84,784
Na6. 1 Twut 84,791
Cpegy.
CKO
ArocTt

B Tabnmuax b.1—b.3 Takxke npuBefeHbl pe3ysibTarbl pacyeToB aTTECTOBAHHOIO 3HAYEHUS U NOrpeLlHOCTH

Ax

4
0,016
0,017

Cymma
84,788
0,005

0,044

wk
5
15006
13293
28299

Cp. B3BeLl.

Aas

AT

Acw/,
6

1272290
1127104
2399394
84,787
0,0028
0,012

-0,403

0,428

0,031

0,162
0,183
0,345

X2

3,84

no

cne-

Ayouieit MBW. B kauecTBe aTTeCTOBAHHOIO 3Ha4YeHUst 6pasiocb cpeaHee apuMeTnyeckoe BCex pesy/bTaToB, BK/oUae-

MbIX B pacyeT

a NorpeLHoCTb BblYUCAANach no gopmyre

roe

a=

XK-Nn)2
4 /cN
mm—

(52)

(6.3)

(6.4)

Takasa MBW ¢ He6OMbWMMN OTKAOHEHUAMM onucaHa B NOCT 8.532. OTAnuyma 3TOro asiroputMa OT ONMCaHHOro B
FOCT 8.532 cnepytouwme: TOCT 8.532 TpebyeT, 4T06bLI KOMYECTBO flabopaTtopuin 6bi10 He meHee 10; cpeaHee kBagpa-
TMYeckoe OTK/IOHEHME BbluMCseTCca nHave — He no chopmyne (b.4). Kak BugHO 13 Tabauu, nonyyeHHble 3HaveHns Aroct
3HauMTENbHO 6OMblUe pacCyMTaHHbIX Bbile. Bblno ykaszaHo o0 HenpuMeHumoctu FOCT 8.532 npu manom KonunyecTse
nabopatopuii, Kpome Toro, anroputm pacyeta no gopmynam (b.2)—(b6.4) He yunTbiBaeT, YTO pe3y/bTaTbl U3MEPEHMWIA,
Nnosly4eHHble B pasHbiXx nabopatopusix 1 no pasHeiMm MBW, HepaBHOTOYHbI.

ANTOpUTM, NPUBEAEHHbIN B HACTOALEM CTaHAapTe, CBOGOAEH OT 3TUX HEAOCTATKOB.
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YOK 621.039:006.354 OKC 17.020

KnioueBble cnoBa: yyeT M KOHTPOAb SAEPHbIX MaTepuanoB, MexsabopaTOpHble WUCNbITaHWA CTaHA4apTHbIX
obpasyos
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