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Mpeaucnosue

1 NOANrOTOBIIEH ABTOHOMHOW HekOMMepYeckol opraHusaumen «HayvHo-uccnegoBaTenbcKui LIeHTp
KOHTPOMA U AuarHocTukn TexHudeckux cuctem» (AHO «HWU KO») Ha ocHoBe COGCTBEHHOIO ayTEHTUHHOro
nepesoaa Ha pPyCCKUi A3blK MeXAyHapOAHOro CTaHAapTa, yKasaHHOro B NyHKTe 4

2 BHECEH TexHu4yeckum kommuteToM no ctaHgaptusaumm TK 125 «Ctatucrtmueckue Metoapl B yrnpasneHuu
Ka4yeCcTBOM NPOAYKLMN»

3 YTBEPXXAEH W BBEAEH B JENCTBWE Mpukaszom deaepanbHOro areHTCTBa No TeXHUHECKOMY perynu-
poBaHWo U MeTponorun oT 29 Hoabps 2012 1. Ne 1419-cT

4 Hacroawuin ctaHgapT naeHTU4YeH mexayHapogHomy ctaHaapty MCO 21748:2010 «PykosoacTso no nc-
Nosb30BaHNUIO OLLEHOK MOBTOPAEMOCTU, BOCMIPOU3BOAUMOCTM U MPABWUILHOCTM NPU OLEHKE HeonpeaeneHHOCTH
usamepeHuin» (ISO 21748:2010 «Guidance for the use of repeatability, reproducibility and trueness estimates in
measurement uncertainty estimation»).

HaumeHoBaHuWe HacTosILLero cTaHaapTa U3MeHeHO OTHOCUTENBHO HAUMEHOBaHWUA YKasaHHOro MexayHapoa-
Horo cTaHaapTa Ana npuseaeHus B cooteetcTene ¢ FOCT P 1.5 — 2012 (nogpa3zaen 3.5).

Mpy NpUMeHeHUN HacTosALLero cTaHgapTa pekoMeHayeTcs UCNoNb3oBaTh BMECTO CChINOYHLIX MeXayHa-
poAHbIX CTaHAApTOB COOTBETCTRYIOLUME UM HAUMOHanbHble cTaHaapThl Poccuiickolt deaepaunn, ceeaeHns o
KOTOPLIX NpUBeAeHbI B AOMOTHATENILHOM NPUNoXeHun A

5 B3AMEH P 50.1.060—2006

lNpasuna npumereHus1 Hacmosiwezo cmaxdapma ycmaHoeneHsi 8 FTOCT P 1.0—2012 (pa3den 8). MH¢bop-
Mayusi 06 UsMeHeHUAX K HacmosauweMmy cmaxdapmy nybnukyemcs 8 exe200HOM (110 cocmosiHuio Ha 1 siHeapsi
mekKyuwezo 2o00a) UHGOpMaULOHHOM yKasamerse «HauuoHanbHbie cmaHdapmel», a oghuyuansbHbIl mekcm usme-
HeHull U rorpasoK — 8 eXeMecsiyHOM UH(hopMalUOHHOM yKkasamere « HauuoHanbHble cmaHdapmbl». B criyyae
riepecMompa (3aMeHbi) unu ommeHs! Hacmosiueao cmaHGapma coomeemcemeyrouee yeedomneHue bydem ony6-
JluKkoeaHo e briuxalieM 8birycKe exemecsyHo20 UHhopMayUOHHO20 yKkazamens «HayuoHanbHble cmaHdap-
mbi». Coomeemcmayiowjas UHghopmauiusi, yeedoMIeHUe U MEKCMbI Pa3MeL|aromecs makke 8 UHGhopMayUoHHOl
cucmeme obujeeo ronb308aHuUs1 — Ha ochutuanbHoM calime @edepalibHO20 azeHmMemea o MEXHUYECKOMY pe-
2ynuposaHuto U Mempornoauu 8 cemu HmepHem (gost.ru)

© CraHgapTtuHdopm, 2014

Hacrosawwmii craHgapT He MoXeT GbITb MOTHOCTBLIO MW YAaCTMHYHO BOCMPOU3BEAeH, TUPAaXMPOBaH 1 pacrpoc-
TpaHeH B kKauecTBe ocuLMansHOro usgaHus 6e3 paspelleHns degepansHOro areHTCTBa Mo TEXHUYECKOMY pery-
IMPOBAHWIO 1 MeTPOIIor K
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BBegeHue

3HaHWe HeonpeaeneHHOCTU pe3ynbTaToB U3MEPEHUI KpaiiHe BaXKHO A5l NPUHATUSA pelueHunid. bes konuye-
CTBEHHbIX OLIEHOK HeoNpeaeneHHOCTU HEBO3MOXHO peLUnTh, MPEeBLILLAOT N1 HabnogaeMble OTKIIOHEHUA pe3yib-
TaTOB U3MEPEHUI 3agaHHY0 U3MEHYMBOCTb, COOTBETCTBYIOT JM 06BEKTHI UCTIBITaHWIA YCTAHOBINEHHLIM TpeboBaHW-
sM. Mpu oTeyTCTBUM MHOPMaLUWK O HeonpeaenNeHHOCTV pe3ynsTaToB U3MePEHWiA Benuka BeposiTHOCTb OLLIMBOYHO-
ro NPUHATUA peLleHnii, KOTopble MOTYT NPUBECTU K HeNpeayCMOTPEHHbLIM pacxoAaM B fpolecce Npou3BoACTBa,
HenpaBWnbHBIM cyaebHbIM BbiBOgaM, HEGNAronpUATHLIM NOCNEACTBUSM AN 330POBbs YenoBeka unv Hebnaron-
PUSITHBIM CoLMasibHbIM MOCNeACTBUAM.

NaGopaTopuu, akKkpeaUToBaHHble B COOTBETCTBUM ¢ MCO/MIK 17025:2005", o6sisaHbl oLeHMBaTHL
HeonpeaeneHHoCTb pe3ynskraToB U3MEpPeHUA U WUCTLITAaHUA W COCTaBMnSATb COOTBETCTBYIOLIMIA OTYET (CM.
FOCT UCO 17025—2009 n. 5.4.6). O1a paboTa MOXeT 6bITb BbIMOMHEHA C UCMOMb30BaHUEM HACTOSILLErO CTaH-
napta, Pykosoactea UCO/MOIK 98-3:20082) unu apyroit HopMaTuBHoiA AokymeHTaumn. B UCO/M3K Pykosoa-
cTB0 98-3:2008 ycTaHoBNEH CTaHAapTHLIA NOAXOA K OLIEHKe HeonpeaeneHHOCTU pesyrkTaToB uaMepeHuit. Npuee-
[AEeHHbI B 3TOM JOKYMEHTe MoAxoA OTHOCUTCA K CUTyaLuu, Koraa U3BecTHa Moaenb npolecca usmepeHuit. LLinpo-
KU1 AnanasoH cTaHAapTHBIX MeTOA0B UCNLITAHUIA MOXET ObITb NoABEpPrHYT COBMECTHOMY UCCNEA0BaHUIO B COOT-
BeTcTBUM ¢ NICO 5725-2:1994%). HactoAwmii ctaHaapT ycTaHaBnvBaeT MeTo/ibl OLeHKU HeornpeaeneHHOCTH
pe3ynsTaToB U3MEPEHUI U UCMbITAHWIA, OCHOBaHHbIE HA aHanNM3e AaHHbIX NoMy4YeHHbIX Npyu MexnabopaTopHOM
nccnegosaHum.

O6wuii nogxoa, Ucnonb3yeMelii B HacTosILLeM cTaHaapTe, TpebyerT, 4Tobbl:

- OLIeHKM NMOBTOPSIEMOCTH, BOCMPOU3BOAVUMOCTU U NPaBUNBHOCTU METOAA, MoryyYeHHbIe Npu MexnabopaTtop-
HOM WccnegoBaHuu B cootBeTcTBUM ¢ UCO 5725-2:1994, mornu 61T NonyyeHbl M3 onybnukoBaHHoW nHgopma-
um 06 Ucnonb3oBaHUKM MeToAa UCMbITAHWUIA. DTU OLLEHKW NMO3BOSISIOT NosyyYaTh BHYTpunabopaTopHblie u Mexnabo-
paTopHble CoOCTaBNAOLLME HeonpeaeneHHOCTU, a TakKe OLEeHKY HeonpeaeneHHOCTU pesynkraToB, CBA3aHHYIo C
NPaBUNbHOCTLIO METOAA;

- nabopatopus nogTeepanna Ha 0CHOBE NPOBEPOK MPUCYLLWX el CMELLEHWUs U NPEeLU3NOHHOCTI, YTO Kave-
CTBO BbIMNOMHEeHWS et0 MeToda UCTbITaHWIA COOTBETCTBYET YCTAHORMEHHLIM TpeGoBaHUSIM K METOAY UCTbITaHWIA, T.e.
noaTBepAauna, Yto onybrnukoBaHHble AaHHbIE O NIPUMEHEHUW METOAA COrMAacyIoTCs € pesynsratamy UsMmepeHuin u
UCTbITaHWIA, NonyveHHbIMK nabopatopuen;

- nto6ble BO3AEWCTBIMS HA pe3ysbTaThl UBMEPEHUI, He OXBa4YeHHbIe MexnabopaTopHLIMU UCCNEA0BAHUSIMU,
66N NAEHTUULMPOBAHI, @ OTKITOHEHWSI, Bbl3BaHHbIE 3TUMW BO3AESACTBUAMU, OnNpedeseHbl KONMYeCTBEHHO.

OueHky HeonpeaeneHHOCTW onpeaensatoT 06beguHeHneM oLeHOK AUCnepcum, NoNyYeHHbIX B pesyrkTaTte
mexnabopaTopHbIX UccregoBaHuii B cooTeeTcTBMM ¢ GUM.

Ans KOHTPONSA NOMHOIO NOHUMaHWA MeToAa Pasbpoc peaynLTaToB, NOYHYEHHBIX B MexnabopaTopHOM Uc-
crnegoBaHuK, NONesHo CpaBHMBATL C OLIEHKaMK HeonpeaeneHHOCTU U3MepPeHUiA, NOSyHEeHHBIMU C UCMONb30BaHM-
em npoueayp GUM. Takue cpaBHeHMs 6yayT 6onee acddeKTUBHbI NPY UCMONb30BaHWU NocneoBaTenbHbIX OLie-
HOK OHOTO U TOrO ke NapamMeTpa, NoNyYeHHbIX Ha OCHOBE AaHHbLIX COBMECTHbIX MCCedoBaHWUIA.

MprMeHsieMbliA B HAaCTOSILLEM CTaHA4aPTe MeXAyHapoaHbIA cTaHgapT paspaboTaH TEXHUYECKM KOMUTETOM
NCO/TC 69 «[MprMeHeHne cTaTUCTUYECKNX METOAOBY .

1) MICO/M3BK 17025:2005 OBiume TpeBoBaHMA K KOMMETEHTHOCTN MCMbITATENbHBLIX U MOBEPOHHLIX NaGopaTopuii
(ISO/IEC 17025:2005 General requirements for the competence of testing and calibration laboratories).

2) PykosoacTeo MCO/M3IK 98-3:2008 HeonpeaerneHHoCTs uamepenuii. YacTs 3. PykoBOACTRO MO BbIpaXeHMio
HeonpeaeneHHocTn namepenni (GUM:1995) (ISO/IEC Guide 98-3:2008 Uncertainty of measurement — Part 3: Guide to
the expression of uncertainty in measurement (GUM:1995)).

3) ICO 5725-2:1994 TouHOCTb (MPaBUIbHOCTb M MPELIM3MOHHOCTb) METOMIOB U Pe3yrikTaToB namepeHuit. YacTb 2.
OcHoBHOM  MeToh onpeJerieHUs MNOBTOPAEMOCTM W BOCMPOM3BOAMMOCTM CTaHOAPTHOrO MeToda WaMepeHus
(1SO 5725-2:1994 Accuracy (trueness and precision) of measurement methods and results. Part 2. Basic method for the
determination of repeatability and reproducibility of a standard measurement method)

\Y%
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HALULWOHANBbHBIA CTAHOAPT POCCUUCKOWU OGEOJEPALUUMN

CraTucruyeckue metogbl

PYKOBOACTBO NO UCMNOJIb30OBAHUIO OLIEHOK NMOBTOPAEMOCTMW,
BOCNPOU3BOAUMOCTU U NPABUINBHOCTU NPU OLIEHKE
HEOMNMPEAENEHHOCTU U3SMEPEHUA

Statistical methods. Guidance for the use of repeatability, reproducibility and trueness
estimates in measurement uncertainty estimation

DaTta BBegeHna — 2013—12—01
1 O6nactb NpUMeHeHunA

B HacTosiLLeM cTaHaapTe NpuBeaeHo PYKOBOACTBO ANS:

- OLleHKN HeonpeaeneHHOCTU M3MEPEHWIA Ha OCHOBE AaHHbIX, MOMYYEHHbIX B pe3ynbraTe uccnegoBaHui,
npoBoAMMBIX B cooTBeTCTBUMU ¢ MICO 5725-2;

- CpaBHEHUA pe3ynLTaToB, MNOMy4YeHHbIX B MeXnabopaTopHOM UcCneaoBaHuu, ¢ oLeHKaMu HeonpeaesieHHo-
CTV U3MEpEeHWiA Uccnegyemoro napameTpa, Nony4YeHHbIMU C UCNoNb30BaHWEM NPUHLMIIOB NepeHoca Heorpeae-
neHHocTn (cM. pasaen 13).

B MCO 5725-3 ycTaHoBNEHbI AOMOMHUTENbHBIE MOAENN AN aHanW3a NPOMEXYTOYHOK NPeLU3UOHHOCTH.
OpHako oLeHKa HeornpedeneHHOCTU € UCNONb30BaHNEM 3TUX MoAeNel He BKNIYEHa B HACTOSILLMIA cTaHAapT,
XOT$1 3TOT 0BLLMIA Nogxod MOXeT ObITb NpUMeHeH k 6onee Wnpokol rpynne Mmogenew.

HacTtosawumii ctaHgapT NpuMeHnM BO BCeX 06nacTax namepeHuin U UCNbITaHWIA, Koraa AomkHa 6bITk onpeae-
INeHa HeonpeaeneHHOCTL pesynbTaToB.

B HacTogLeM cTaHaapTe He NpyMBeAeHo onucaHe NpUMeHeHWs aHHbIX MOBTOPSIEMOCTU B OTCYTCTBUM AaH-
HbIX BOCMPOV3BOAUMOCTM.

B HacTosilem cTaHgapTe UCMoNbL30BaHO NpeanosIoKeHUe, YTo MPM3HaHHbIE 3HAYUMbIMU cUCTeMaTUYeckne
BO34EeWCTBUA yCcTpaHeHbl MMbo nyTemM YUCNEHHOW KOPPEKTUPOBKY pe3ynLTaToR, BKMOYEHHOW B METOQ U3MEPEHWN,
nmM6o nyTeMm aHan1aa v ycTpaHeHUsl MpU4KHbI BO3OEeNCTBUIA.

B HacTosilLlem cTaHaapTe npuBeaeHo obLuee pykoBoACTBO. [MpeAcTaBneHHbIN Noaxoa K oueHke Heonpeae-
NEeHHOCTU NPUMEHUM BO MHOTMX Clyyasix, 04Hako BO3MOXHO NMpUMEHEeHMe U ApYrMX MeToaoB.

B o6uiem cnyyae uHcopmauysi, npuBeaeHHas B HACTOALWEM CTaHAapTe, OTHOCUTENBHO Pe3ynbTaTos, MeTo-
0B 1 NPOLIECCOB U3MEPEHUIA, OTHOCUTCSI TaKe K pe3yrnbTatam, MeTo4aM U poLieccam UCTbITaHUI.

2 TepMuHbI N onpeaeneHus

B HacTosiLem cTaHaapTe npuMeHeHbl TepMuHbl no MCO 5725-3, a Takke cnegyrowmne TepMUHBI C COOTBET-
CTBYIOLLMMU OMpeaeneHnsMu:

2.1 cmeleHue (bias): PazHocTb MeXay MaTeMaTUHeckumM oXXnaaHueM pesynsratoB HabnoaeHui ucnoita-
HWUIA U U3MEPEHUIA U UICTUHHBIM 3HAYEHUEM.

MpumeuaHnune 1— Cmewenve npeacraenseT cobol cuctematuyeckyto owmnbky!) B NpoTMBONONOXHOCTL
cnydaiiHon ownbke. MoryT cyluecTBoBaTh OfHa UIMN HECKONBKO NPUYMH, BbI3bIBAIOWMX CUCTEMATUHECKYIO OWMNOKY. Bonb-
Lee CUCTEMATUUECKOE OTKIIOHEHWE OT UCTUHHOIO 3HAYEHWUA COOTBETCTBYET BONblIEMY 3HAYEHMIO CMELEHNS.

MpumeuyaHwue 2— CmeweHne uameputenbHoro npubopa obbIMHO OLEHMBAIOT C NOMOLWDBIO CpeaHero
apndmeTnyeckoro owMGoK ero NnokasaHuii No COOTBETCTBYIOWEMY KONMYECTBY NOBTOPHBLIX M3MepeHni. Owmnbka nokasa-
HUS — «MOKa3aHUsl M3MEPUTENIBHOTO NPUGopa MUHYC UCTUHHOE 3HAYeHNe COOTBETCTBYIOLWEN BENUYMHLI».

Mpumeuanune 3 — Ha npakrvke NpUMeHsIIOT BMECTO UCTUHHOIO 3HAYEHUSI NPUHATOE ONOPHOE 3HaYeHue.
[UCO 3534-2:2006, onpeaeneHue 3.3.2]

) MNpumeHnTenbHO K M3MepeHusiM Moz, OWMGKON CReAyeT NMOHMMATL KMOTPELLHOCTbY.

Uzpanue opmumanbHoe
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2.2 cyMmapHas cTaHpaapTHasa HeonpeferneHHocTb (combined standard uncertainty); u(y): CtangaptHas
HeonpedeneHHOCTb pesynbrata W3MepeHWi, MOMyYeHHOro yepes 3HadveHWs psga apyrux BenuynH, pasHasi
MONOXUTENBHOMY KBaApaTHOMY KOPHIO M3 CyMMbl YNEHOB, NpeAcTaBnsiolwmnx cobo aucnepcum Unum koea-
prauum 3TUX BENUYNH, B3ATLIX C BECAMUW, COOTBETCTBYIOLLUMU CTENEHW BMUSHUS 3TUX BENTMYUH Ha pe3ynsTaT
N3MEPEHWIA.

[PykoBoacteo MCO/MO3K 98-3:2008, onpeaeneHue 2.3.4]

2.3 koadpchbuLmeHT oxBara (coverage factor); k: Yucnooi ko3 pULIMEHT, HA KOTOPLIA YMHOXaKT cyMMap-
HYI0 CTaHAapTHYIO HeonpeaeneHHOCTb Mpu onpeaeneHn paclluMpeHHol HeonpeaeneHHoCTH.

MpumeyaHune— KoahbduumeHT oxeata k 06bIMHO NPUHMMAET 3HaYeHUst oT 2 Ao 3.

[Pykosoacteo MCO/M3K 98-3:2008, onpeaeneHue 2.3.6]

2.4 paclwiupeHHasa HeonpegeneHHocTb (expanded uncertainty); U: BenuunHa, onpegensioLas nHTep-
Bas BOKPYr MaTeMaTU4eckoro oXuaaHusl pesynsratoB U3MepeHUid, OXBaTbIBatoLLMIA BonbLUyto Aonto pacnpegene-
HWS1 3HAaUEeHWIA, KOTOPble 06OCHOBAHHO MOTYT ObITb MPUMUCAHBI U3MEPSIEMOR BEMUYMHE.

MpumevaHus

1 Jonto pacnpegenenusl, 0XBaTbIBAKOLLYIO MHTEPBaNOM, XapakTepu3yeT BEPOSITHOCTb OXBaTa UMn ypoBeHb JOBe-
pvs vHTepBana.

2 Ytobbl cBA3aTb onpedeneHHbln ypoBEeHb [AOBEPUSi C WMHTEPBaNoM PacWMpeHHOW HeonpeaeneHHoOCTH,
HeoOXxoaVMbl  MpeanornoxeHust (B IBHOW Uy HesiBHOW ¢hopme) o copme pacrnpegeneHusi BEpOsiTHOCTEN pe3yrbTaToB
M3MEpPEeHUli N UX CyMMapHOW CTaHOApTHOW HeonpeaeneHHoCTU. YpoBeHb OOBEpUsi, KOTOPbIN COOTBETCTBYET 3TOMY WH-
TepBary, MOXeT COOTBETCTBOBaTb AEWCTBUTENIBHOCTM TONBKO B TOW CTENEHW, B KAKOW MOTyT ObITb CripaBeanvBbl Npearno-
noXxeHwud.

3 B pekomeHpaumsix [20] paclumpeHHyl0 HeONpeaeneHHOCTb Ha3biBaloT 06Wen HeonpeaeneHHOCThIO.

[Pykosoacteo MCO/M3K 98-3:2008, onpeaeneHue 2.3.5]
2.5 npeUn3UOHHOCTD (precision): BNM3ocTb He3aBUCUMbIX pe3ynsTaToB HabnaeHWN, NONYyYeHHbIX Npu
onpeeneHHbIX NPUHSATBIX YCIOBUSIX.

MpumevaHus

1 Mpeun3noHHOCTb 3aBUCKT OT pacrpeernenunsi cryyYanHbiX OWMBOK 1 He CBSI3aHa HU C UCTUHHBIM, HY C 3afaHHbIM
3HaAYEHNSIMM.

2 Mepy Npeuu3moHHOCTU O06bIYHO BbIpaXalT B TEPMUHAX U3MEHUYMBOCTU 1 BbIYUCIIAIOT KaK CTaHAAPTHOE OTKIOHe-
HVe pesynbTatoB HabnogeHuit (ucnbiTaHui/uaMmepennin). Manol NpeLu3MoHHOCTU COOTBETCTBYET GOnblIOe CTaHaapT-
HOE OTKITOHEHME.

3 KonunyecTBeHHble Mepbl NPELU3VOHHOCTU CyLLeCTBEHHbIM 06pa3oM 3aBUCAT OT MPUHSITBLIX YCNOBUIA. YCNoBuWS
NMOBTOPSIEMOCTU W YCIIOBUSI BOCMPOM3BOAVMOCTM SIBMSIIOTCS NMPYMEPamMu KpanHWX BApUaHTOB MPUHSITHIX YCIOBU.

[MCO 3534-2:2006, onpegenenue 3.3.4]
2.6 noBTopsieMocTb (repeatability): MpeLn3noHHOCTb B YCIOBUSAX MOBTOPSAEMOCTU.

MpumeyaHue— [OBTOPAEMOCTb MOXET ObITb BblpaXkeHa KONMHYECTBEHHO B BUAE XapakTepucTuku pasbpoca
pe3yneTaTtoB HabnogeHui.

[NCO 3534-2:2006, onpeaeneHue 3.3.5]

2.7 ycnoBus noBTopsiemocTu (repeatability conditions): Ycnosust HabntogeHWin, Npu KOTOPbIX He3aBUCK-
Mble pe3ynbTaThl HabnoaeHW (UCNbITaHUA/U3MEPEHNA) NONYYalT OOHUM U TeM XXe MeTOAO0M Ha UAEHTUYHbIX
obbekTax HabntogeHui, B 04HOM 1 TON ke nabopatopum, ¢ NPUMEHEHNEM OOHUX U TEX XKe cpeacTB UCMbITaHWA/
M3MepPEHWIA, OAHUM 1 TEM XKe ONepaTopoM, C UCMOMb30BaHNEM OHOTO U TOTO e 060pyA0BaHMS B TEHEHUE KOPOT-
KOro MHTepBana BpeMeHMu.

MpuMeyaHune— YcnoBus NOBTOPSIEMOCTU NPeanonaraT UCMOMNb30BaAHNE OOHUX U TEX Xe:

- npoueayp M3MepeHVIn UK UCMbITaHWUW;

- OnepaTopoB;

- U3MEPUTENBHOIO U UCMbITATENBHOrO 060PYAOBaHNS, NCMONb3YEeMbIX B OJHUX U TEX Xe YCIOBUSIX;
- pacnonoxeHusi 06opyaoBaHusi;

- NOBTOPEHUI B TEUYEHNE KOPOTKOrO MHTEpPBana BPEMEHMW.

[NCO 3534-2:2006, onpeneneHue 3.3.6]
2.8 ctaHAapTHOe OTKITIOHeHUe noBTopsieMocTH (repeatability standard deviation): CtangapTHoe oTk0-
HeHve pe3ynsTaToB HabnoaeHW (MCrbITaHUIA/M3MEPEHWIA), MOMYyYeHHbIX B YCIIOBUSIX MOBTOPSIEMOCTH.

2



rOCTP UCO 21748—2012

MpumedyaHune 1— CraHgapTHoe OTKIIOHEHUE MOBTOPSAEMOCTM SBMSIETCA MEPON paccesiHusl pesynbraTos
HabnogeHuii B yCNOBUAX NOBTOPSIEMOCTM.

MMpumeyvyaHune 2— AHanoOMMYHO «ANCNEPCUsI MOBTOPAEMOCTMY» U «KO3PDULMEHT Bapnauum NnoBTOPAEMOCTUY
MoryT ObiTb oOnpedeneHsl M WCMoMNb30BaHbl B Ka4deCTBe Mepbl paccesiHusl pe3ynbratoB HabnogeHwul B YCNoBUAX
NOBTOPSEMOCTH.

[MCO 3534-2:2006, onpegenexve 3.3.7]
2.9 BocnpoussoaumMocTsb (reproducibility): MpeunsnoHHOCTL B YCNOBUAX BOCMPOU3BOANMOCTH.

MpumeuvyaHune 1 — BocnponsBoanmMocTb MOXET ObiTb Bblpa)KeHa KONMMYECTBEHHO B BUAE XapaKTepPUCTUK
pasbpoca pe3ynbraToB.

MpumevaHnune 2—Tllog pesynsratamy 0GbIMHO MOHMMAKOT WUCMPABMEHHbIE (CKOPPEKTUPOBAaHHbIE) pesyrb-
TaTbl.

[MCO 3534-2:2006, onpeaenexune 3.3.10]

2.10 ycnoBusa BocnpoussoaumMocTtu (reproducibility conditions): Ycnosusi, npu KOTopbIX He3aBUCUMbIE
pesynbraTel HabnoaeHWiA (MCbITaHNA/M3MePEHINA) NoNyYeHbl OOHUM METOAOM, Ha UAEHTUYHBIX 0BbeKkTax Habnwo-
OeHuiA, B pasHbix nabopaTopusix, ¢ MpUMeHeHNeM pasnuyHbIX CPeACcTB UCTbITaHWA/M3MepeHUIA, pasHbIMU onepa-
Topamu, C UCMONb30BaHNEM pasnuyHoro obopyaosaHus.

[MCO 3534-2:2006, onpeneneHue 3.3.11]

2.11 cTaHpgapTHOe OTKNOHeHue BocnpousBogumocTu (reproducibility standard deviation): CtaHgapTHoe
OTKNOHEHWe pesynsTaToB HabnogeHu (MCnblTaHUn/M3MepeHniA), NoNyYeHHbIX B YCITOBUSIX BOCNPOU3BOAMMOCTHI.

MpumevaHus

1 CtaHgapTHble OTKIOHEHUs1 BOCMPOU3BOAVMMOCTU SIBMSIOTCA MepoW paccesiHusl pesynbraTtoB HabniogeHuin B
YCMNOBUSIX BOCMPON3BOANMOCTY.

2 AHanNOrM4HO «anCrnepcus BOCNPOM3BOAUMOCTMY N «KO3MMDULMEHT BapraLMmn BOCNIPOU3BOANMMOCTMY MOTYT 6bITb
onpegeneHsl U UCMOMNb30BaHbl Kak Mepbl PaccesiHusl Pe3yrnbTaToB HAGMIOAEHWIA B YCITOBUSIX BOCNPOU3BOAUMOCTH.

[MCO 3534-2:2006, onpegenexue 3.3.12]

2.12 craHaapTHas HeonpepeneHHocTh (standard uncertainty) u(x;): HeonpegeneHHocTb pesynsraTos nU3-
MepeHWiA, BblpaXkeHHas B BUAE CTaHAAPTHOTO OTKIOHEHUS!.

[PykoBoacteo MCO/M3K 98-3:2008, onpeaeneHuve 2.3.1]

2.13 npaBunbHOCTb ( trueness): BAU30CTL MaTeMaTUYECKOro OXWOAHUA pe3ynsTaToB HabnoaeHWi
(McnbITaHWiA / U3MEePeHWn) K UCTUHHOMY 3HAYEHUIO.

MpumeuvaHnue 1— B kauyectBe MEPbI NPABUNBHOCTU OBLIMHO MCNONB3YIOT CMELLEHNE.

Mpumeuanune 2—MpaBUNbLHOCTL UHOMAA TPAKTYIOT KaK «TOMHOCTL cpeaHeroy. NpuMmeHeHne Takoro TepMmHa
He pekoMeHayeTcs.

n puMmMedyaHune 3 —Ha npakTuke B Ka4ectee NCTUHHOIO 3HaYeHus 06bI4HO NeNoNb3yT NPUHATOE ONopHOe
3Ha4veHwne.

[UCO 3534-2:2006, onpeaenexue 3.3.3]
2.14 HeonpepgeneHHOCTb (M3MepeHUA) (uncertainty): MNapameTp, OTHOCALMIACA K pesynbTaTy UsMepeHus],
XapakTepuaytoLLMiA pa3Bpoc 3HaueHWIA, KOTopble 060CHOBaHHO MOTYT BbITb NPUNUCaHbLI U3MEPSIEMOI BEMNUUMHE.

MpumevaHnwuns

1 MapameTpom MOXeT 6biTb, HANPUMEP, CTAHAAPTHOE OTKIIOHEHWE (UMW BENUYMNHA, KPATHasi eMy) UIKU NMoryLunpy-
Ha UHTepBana, KOTOPOMY COOTBETCTBYET YCTAHOBMNEHHbIN YPOBEHb AOBEPUSI.

2 HeonpepgeneHHOCTb uamepeHust BkNiovaeT B cebs B obwem crnyvae Heckonbko coctaensiowmx. Hekotopble n3
3TUX COCTABMSIOWMX MOTYT GbITb OLIEHEHbI MO CTATUCTUYECKMM pacnpeaeneHnsam pe3ynsTaTtoB CepUn N3MEPEHUiA n MoryT
6bITb OXapakTepM30BaHbl IKCNIEPUMEHTANbHLIMU CTaHAAPTHLIMW OTKNOHeHWAMK. [pyrve cocTaensiowme, KOTopble Tak-
e MOryT 6BbiTb XapaKTepu3oBaHbl CTaHAAPTHBEIMU OTKMOHEHWUSAIMUM, OLIEHMBAIOT UCXOAS U3 NPEANOINOXEeHWIA O Buae pac-
npegeneHnsi, OCHOBaHHLIX HA 3KCMEPUMEHTANbHOW UK Apyron nHdopmauun.

3 OueBunaHO, YTO pe3ynbrar U3MEPEHUI ABNAETCA Ny4llen OUEHKOW M3MEePSAEeMON BEMUUMHBI, @ BCE COCTaBMsio-
e HeornpeaeneHHOCTH, BKITIOYas Te, KOTOpble ABMSAITCA Pe3ynbTaTtoM CUCTEMATUHECKUX BO3AENCTBUIA (TaKUX Kak Mno-
NpaBk1, KOPPEKTUPOBKWN, MPUMEHEHNE 3TanoHa), BHOCAT CBOW BKNag B pa3bpoc pesynsraToB U3MepeHWi.

[PykosoacTteo MCO/M3IK 98-3:2008, onpeaeneHue 2.2.3]

2.15 6loaxeT HeonpeaeneHHocTU (uncertainty budget): MepeyeHb UCTOYHNKOB HeoNpeaeneHHOCTU € Co-
OTBETCTBYHOLLMMU UM CTAHAAPTHBLIMU HeonpeAeNeHHOCTAMU, COCTaBIIEHHbIN Ars OnpeaeneHnst OLEeHKU cyMMap-
HOW cTaHgapTHOW HeonpeaeneHHOCTU pe3ynkTaTa U3MepeHUit.
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MpumevaHune—IllepedeHb 0ObIYHO BKMOYAET B CE6A 4OMNOMHUTENBHYIO MHDOPMALMIO, TaKylO Kak koagdu-
LUMEHT YYBCTBUTENBHOCTU (M3MEHUYMBOCTE Pe3yrnbTaToB B 3aBUCMMOCTU OT M3MEHYMBOCTU BO3OEUCTBUS Ha pe3ynbrar),
4nCno cTeneHew cBoGOAbl, COOTBETCTBYIOWEE KaXA0N CTaHZAPTHOW HeonpeaeneHHOCTH, U MAEHTUMUKALWIO METOL40B
OLIEHKM KaXXaow CTaHOAPTHOW HeonpeaeneHHOCTU B TepMUMHAxX oueHoK Tuna A wnm tuna B.

3 YcnoBHble 0603HaYeHus

o 0o T w
|

x0o Q
|

3223 ™
|

cBoGOAHbI UreH aMIMpUYECKoi (hYHKLMN Sg = & + bm, ykasblBatoLLWiA 0TPe3oK, oTceKkaeMblii aTol npsi-

MOl Ha ocu abeumcc;
naBopaTopHas cocTaBnAoLLAsA CMeLLeHUs,

KO3 ULIMEHT HaKIOHa AMNUPUYECKO DyHKUMN S = a + bm;

k03apOULIMEHT SMMUPUYECKON (DYHKLMW Sg = em®;
koachhULIMEHT YYBCTBUTENLHOCTY Oy/OX;;
rnokasaresib CTENeHn SMNUMpUYEckoil yHKLUU Sg = cm®:

cryyaiiHast NorpeLUHOCTL pesynbraTa M3MepeHUii B YCIOBUSIX MOBTOPSIEMOCTY;

4KCroBol KOShULIMEHT, Ha KOTOPbIV YMHOXAHT CyMMapHYH CTaHAapTHYH HEONpEeaeneHHOCTL U MpuU or-
peaeneHnn pacluMpeHHol HeonpeaeneHHocTu U (koadbduLmeHT oxaara);

KonuyecTBo NabopaTtopuii;

mMaTtemMaTtuyeckoe oxuaaHve (cpegHee) U3mMepsaeMoi BENUYNHBI;

KONMMYECTBO COCTaBSIFOLLMX, UCMOMb3YeMbIX MPU BbIYMCNEHUN HeoNpeaeneHHOCTY;

Konu4yecTBo 06bEeANHAEMbIX COCTABMSIFOLLMX MPW BEIMUCTIEH CyMMAapPHOI HeonpeaeneHHocT B AoMos-
HeHue K COBMECTHO UccregyemMbiM aHHbIM;

KOSIMYECTBO MOBTOPEHWIA, BbINOMHAeMbIX nabopaTtopueli / npyu nccnegosanum ceptudnLmpoBaHHOro 06-
pasua cpaBHeHWS;

KONNYeCTBO MOBTOPEHUIA N3MEPEHMS;

Konun4ecTBo nabopaTtopuii;

KONM4ecTBO 06BEKTOB UCTbITAHWA M3 BosbLUei (Mo KONUYECTBY) NapTuK;

KONMMYECTBO Ha3HaYeHHbIX BENUYUH B COOTBETCTBUM C MPUHATLIM COrfalleHWemM B NpoLLecc COBMECTHbIX
vuceneaoBaHuig;

— KO3 DULMEHT KoppensaLmm X; 1 X; (n3mensieTca oT muHyc 1 go nntoc 1);

CTaHOapTHOE OTKIIOHeHne Me>KprI'II'IOBOI7I COCTaBnsitoLLEN AUCNIEPCUN;

MEXrpynnoBas coctaBnsrollaa ancnepcuni;

OLeHO4YHOe UK aKCnepuMeHTanbHoe CTaHAapTHOE OTKIIOHEeHWEe pe3ynbraToB HabnogeHni, nonyvYeHHbIX
NMOBTOPHLIMU U3MEPEHNSIMU Ha 0bpasLie cpaBHEHWS, MCMonb3yeMOM MNpu KOHTpOoe CMeLLeHNA,

— HeonpeaeneHHoCTb, COOTBETCTBYHOLLad He0OQHOPOAHOCTU o6pa:3u,a;

— COCTaBdowada aucnepcun, cCootTBeTCTByroLasd HeOQHOPOOHOCTH o6pasu,a;

oLleHKa CTaHOapTHOrO OTKIIOHEHUS MOBTOPSIEMOCTY CV; CTeneHsIMi cBoGo bl Ans ol nabopaTopuu npu
BEPUUKALMM MOBTOPSIEMOCTY;
3KCMepUMeHTaNLHOE UN OLIEHEHHOE BHYTPUNabopaTopHOE CTaHaapTHOE OTKIIOHEHNE;

CKOppeKTupoBaHHaA oLeHKa CTaH4apTHOIo OTKIOHEeHUA TUuna B, korga S| 3aBUCUT OT BbIXOOHOM nepemMeH-

HOM;

oueHka aucnepcun Tvna B,

oLeHKa BHyTpunabopaTopHOro cTaHAapTHOrO OTKITOHEHUS; OLeHKa CTaHAapTHOMO OTKIOHEHWS AN €;
CKOpPEKTUpOBaHHAs OLIeHKa BHYTpunabopaTopHOro CTaH4apTHOrO OTKITOHEHWs], Koraa BKad 3aBUCKT OT
BbIXOAHOW NepeMeHHOW;

olLieHKa aucnepcun e;

OUeHKa CTaHOapTHOro OTKIOHEeHA BOCMPOM3BOANMOCTHA,
OLeHKa CTaHaOapTHOMO OTKNOHEHUA BOCNPONU3BOANMOCTU, CKOppeKTUpoBaHHAaA and naGopaTopHon OLEHKN
CTaHAaPTHOro OTKIOHEHUA NMOBTOPAEMOCTH;
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CKOPPEKTUPOBaHHAs OLeHKa CTaHAaPTHOrO OTKIOHEHWSI BOCTIPOU3BOAMMOCTH, BbIMUCIIEHHAsA NO SMIMpn-
YyecKol Moaenu, Koraa Bknaasl 3aBUCAT OT BbIXOAHOM NepeMEHHON;

oueHKa BHYTpu1abopaTopHOro cTaHAapTHOMO OTKIOHEHUS, NMOJTyHYeHHas Ha OCHOBE MOBTOPHLIX U3Mepe-
HWIA NN Apyrux UccrnegoBaHunin NoBTOPSAEMOCTH;

oLieHKa KOMMOHEHTa AKCnepcu BHYTPUY rpynnbl (4acTo BHYTpUnabopaTopHbIi KOMMOHEHT Ancrepcui);

oLieHKa CTaHAapPTHOTO OTKIOHEHUS! OLIeHKN CMELLEHNSI 8, noJlydeHHast py MexnabopaTopHbIX Mccneao-
BaHUAX;

nabopaTopHoe CTaHaapTHOE OTKIOHEHWE pasHOCTel, onpeaensieMbIX Npy cpaBHeHUM 0BbIMHOMo ANs Nna-
B6opaTopun MeToa ¢ 3aJaHHLIM METOAOM UM € BeNUYMHAMW, HasHaYeHHLIMU B COOTBETCTBUM C NPUHS-
TbIM cornatleHvem;

HeonpeaneneHHOCTb, COOTBETCTBYHOLLAA 8, BbI3BaHHas HeonpeaeneHHOCTbO OLIeHKU 8, no namepeHuam
aTanoHa nnn o6pa3|_|,a CpaBHeHUs ¢ NacnopTHbIM 3Ha4YeHnem ﬁ ;

HeonpegeneHHOCTb, COOTBETCTBYHOLAA NacnopTHOMY 3Ha4YeHUIo ]:L )

HeonpeaeneHHOCTb, COOTBETCTBYHOLLAs BXOAHOMY 3HAUEHUIO X;, @ Takke HeonpeaerieHHOCTb, COOTBET-
cTBYytOLLAsA X', TAE X; U X'} OTIMYAOTCSA TOSbKO KOHCTaHTOM;

, 2, 2
cyMMapHasi cTaHaapTHas HeornpeAeneHHOCTb, COOTBETCTRYIoLas y; u(y) i—zfnci us(x;)

BKNad B CyMMapHYH HEONpeaeneHHOCTb Y, COOTBETCTBYIOLLMIA 3HAYEHUIO X;, C Y4eTOM U; (V) = ¢; u(X;) ;
CyMMapHasi cTaHaapTHas HeonpeaeneHHOCTL peaynbsraTa U HasHauYeHHOro 3Ha4YeHNA ¥,

’ 2
cyMMapHasi HeonpegeneHHocTs Ans peaynerata Y =f(yy, Yo, ...), rae u(Y) ; [ciu(yi)] :

CyMMapHasi cTaHgapTHasi HeonpeaeneHHOCTb, COOTBETCTBYIOLLAS Y, BhIpaXeHHaa Yepes ANCnepcuio;
HeornpeaeneHHOCTb, COOTBETCTBYHOLLAs HEOAHOPOAHOCTM BbIBOPKY;

pacluMpeHHasi HeornpeaeneHHOCTb, PaBHasi CTaH4apTHOM HeonpeaeNeHHOCTU U, YMHOXEHHOW Ha k;
pacLumpeHHas HeonpegeneHHocTb Y, U(y) = ku(y), rae k— koadduumneHT oxeara;

3HayeHue / -0l BXOAHOM BeNUYMHbI NPV onpeaeneHnn pesynsrara;

OTKIMOHEHWe / -0/ BXOAHOM BENUYUHBI OT HOMUHAMNBHOO 3HaYEeHWS X;

o6beanHeHHbI peaynsrarT, npeacTaBnsioLLmMi cobolt yHKLMIO APYTUX pe3ynsTaToB y;,

pesysbTaT UCnbITaHUiA j-oro 06bema 3a4aHHLIM METOAOM MpY CPaBHEHWWU METOA0B WU HasHaYeHHoro
3Ha4YeHUs CO 3HaYEHUAMM, YCTaHOBIIEHHLIMU B COOTBETCTBUM C MPUHATLIM COrnaLleHneM;

pesynbrar ncnblTaHWi i-oro 06bekTa 0bbIYHLIM METOAOM npu cpaBHeHU MeToaoB;

3afaHHOE 3Ha4YeHU e A5 NPOBEpKY KBanndmKaLmm ;
naGopaTopHoe cMeLLeHue ;
oLeHKa cMeLleHus ol naBopaTtopun, paBHasi cpegHeMy labopaTopum m MUHYC NacrnopTHOe 3Have-

Hue [i;

cpeaHee cmelleHre nabopaTopun Mpu cpaBHEHUM oBbIMHOrO MeToaa € 3agaHHLIM MeTOAOM UMK Co
3HaYEeHUSAMK, Ha3HAYEHHBIMM B COOTBETCTBUM C MPUHATBIM cornalleHmem;

CMeLLeHVe, npucylliee UCToNb3yeMoMy METoady U3MepeHuil;

oLieHKa CMeLLeHIs MeToaa U3MepEeHWii;

HeW3BecTHoe MaTemMaTUYecKoe oXuaaHe naeansHoro pesyrnsrara;

nacrnopTHoe aHaueHne obpasLia cpaBHeHus;

CTaH4apTHOE OTKIOHEHWe ANA NPOBEpKM KBanudukaLmmy;

WCTUHHOE 3HaYeHWe cTaHAaPTHOro OTKIIOHEHS pe3ynsTaToB HaGoAeHWIA, MOTyHeHHbIX Ha OCHOBE MoB-
TOPHbIX U3MepeHuii Ha obpasLie CpaBHeHs!, UCTIONb3YEMOM MPY KOHTPOIE CMELLEHMS;
mexnabopaTopHoe cTaHAapTHOE OTKNOHEHWE; CTaHAapPTHOE OTKIOHEHWe Tuna B;

avcnepcus B, mexnabopaTopHasa aucnepcust;
BHYTpuUnabopaTopHoe CTaHAAPTHOE OTKIIOHEHWe, CTaHAAPTHOE OTKIIOHEHMe €;
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(;f — Aucnepcus e , BHyTpunabopatopHas aucnepcuss;

o, — CTaHaapTHoe OTKIIoHeHWe B npeaenax rpynmbl;

Owo — CTaHAapTHoe OTKIoHeHWe, Heobxoaumoe Ans ageksaTHoi paboTel (cM. Pykosoacteo NCO 33);

Veif  — HYUCNO 3¢ppeKTUBHLIX CTeneHel cBoboab! ANg CTaHAapTHOTO OTKIOHEHWS U HEOMPEAeneHHOCTH, CooT-
BETCTBYIOLLEN pesynsrary y;;

Vi — 4ucro cTeneHer ceoboabl, COOTBETCTBYOLLEE / -MY BKaay B HeornpeaeneHHoCTb;

v;  — 4ucro cTerneHen cBoGodbl, COOTBETCTBYHOLLEE OLIEHKE S; CTaHAAPTHOrO OTKNOHEHUs Anst naGopaTtopuu

[ npv BepudmKaLMmM NOBTOPAEMOCTH.
4 MpwvHUUNBI

4.1 OtpenbHble pe3ynkTaThl U CBOACTBA NpoLecca U3MepeHUi

4.1.1 HeonpeaeneHHOCTb U3MEPEHWIA OTHOCAT K OTAENbHbIM pe3ynbratam M3MepeHuii. MoBTopaemMocCTb,
BOCMPOV3BOAMMOCTb U NPaBUIbHOCTL OTHOCSIT K BbIMOSHEHWUIO NpoLiecca naMepeHuii Unu ucnbltaHuii. Mpu npose-
JeHnY aHanuaa HeonpeaeneHHocT B cooTBeTCTBUM ¢ ICO 5725 (Bce YacTn) NpoLece M3MepeHUin Uim UCrbITaHiA
[O0JDKeH 6bITb eAUHLIM METOAOM U3MEPEHUIA, UCIONb3YEMbIM BCEMM NabopaTopusiMu1, NPUHUMALOLLMMU yHacTue B
uccnegosarHun. CnegyeT 3amMeTUTb, YTO B HACTOsILLEeM cTaHgapTe NoAd MeTogoM WU3MepeHWi MoHWMaloT
eaVHCTBEHHYIO MOMHOCTLIO AeTannanpoBaHHyto npoueaypy (kak onpegenexo B Pykosogctee MCO/M3K 99:2007,
n. 2.6). B HacTosilem cTaHgapTe npegnonaraeTtcsi, YTo rpaduki, Nony4eHHbIe Npu UccnegoBaHun MeToaa,
oTpaxkatoT BCe MofyyYeHHble OTAeNbHbIe pe3ynbTaThl U3MepeHuid. OTo NpeanonoxeHue TpebyeT noaTeepxaato-
LLMX AOKA3aTebCTB B BUAE COOTBETCTBYIOLLMX AAHHbLIX KOHTPOA U KA4eCcTBa BbINOMHEHUS NPoLEecca U3MEPEHUI
(pazgen 6).

4.1.2 B HEKoTopbIX CyYasix MOXeT noTpeboBaThCsl yUUThIBaTb Pa3IUuNS Mexay oTAeNbHbIMU 06 beKkTamu
ucnbiTaHuiA. OaHako B 3TOM criyyae HeT HeobXoAMMOCTU B NpoBeAeHUU cneLmanbHbiX AeTanbHbIX UCcrieoBaHWA
HeonpeAeneHHOCTU AN KaXaoro 06bekTa ucnsITaHUiA Npyu HaNUYMKU YCTOWYMBOrO NpoLiecca UamepeHuii ¢ xopo-
LUMMI XapaKTepUCTUKAMMU.

4.2 NpUMeHeHue AaHHbIX BOCNPOU3BOAUMOCTU

MprMeHeHWe JaHHOro cCTaHAapTa OCHOBAHO Ha ABYX MpUHLMMAX:

- CTaHAapTHOE OTKMOHEHWe BOCNPOU3BOAUMOCTH, MONTy4YEHHOE NPU COBMECTHBIX UCCRNEAOBaHUSAX, ABNAETCSA
OCHOBOW ANsl OLLeHKWU HeornpeaeneHHOCTU n3MepeHuii (cm. A.2.1);

- BO34eWCTBYSA, He HabntogaeMble B MPOLECce COBMECTHbIX MCCedoBaHWiA, AOMKHbI BbITb He3HAYMTe N bHbI-
MW AW AOMXKHBI BbIThb YYTEHbI. [JaHHbIA NPUHLMN ABNSIeTCS paclUMpeHneM OCHOBHOM MOAENM, UCMOoNb3yeMol Ans
COBMECTHbIX UccnegoBaHuii (cm. A.2.3).

4.3 OcHOBHbIe ypaBHEHUA CTaTUCTUYECKON Moaenu

4.3.1 CraTuctudeckas Mmogernb, Ha KOTOpOI7I OCHOBaHbI U3J10)KeHHbIe B HacTosLLeM CTaHAapTe MeTodbl OLleH-
K HeonpeaeneHHoOCTU, MOXeT 6bITb 3an1caHa B Buae YpaBHEeHUA

y=u+d+B+Xrcx+e, (1)

rae y — pesynbsraT U3MepeHUil, OTHOCUTENbHO KOTOPOro NpearnonaraeTcsl, YTO OH MOXET ObITb BbIMUCIEH MO COOT-
BETCTBYIOLLIEN DYHKLMK;
L — (HeusBecTHoe) MaTeMaTnyecKkoe oxuaaHue naeanbHbiX pesynbTaTos;
& — cMelleHue, NpucyLLee METOAY U3MEPEHWIA;
B — nabopatopHas cocTaBnALLAA CMeLLeHs;
X'; — OTKNOHeHWEe OT HOMUHANBHOTO 3HAYEHUA X;;
¢; — Kko3athhUUMEHT HYBCTBUTENBHOCTU, paBHbIN Ay/0X;
e — cnyvaiiHas NorpeLHoCTb B YCNOBUAX MOBTOPSIEMOCTH.
Mpeanonaraetca, 4To B 1 € NOAYUHAITCA HOpMarbHOMY pacnpeaeneHuio ¢ HyneBbIM cpeHUM 1 aucnep-

cuaMu of " of COOTBETCTBEHHO. 3TN NPeaNnonoxXeHus opMUpyLOT Mogenb, ucnonbayemyto B UCO 5725-2 ans
COBMECTHOro aHanm3a gaHHbIX.

6
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Tak kak Habrnogaemble cTaHOapTHbIe OTKNOHEHMs1 cMelleHns MeToaa §, naboparopHoro cmelleHns B
1 CryyaiHbIX OLWMBOK € MOMHOCTLI OMMUChIBAOT pasbpoc B YCIOBMSAX COBMECTHOTO WCCNefoBaHMs, cymMa

2.¢;X'; yUMTbIBAET BO3AENCTBUSA, KOTOPbIE BLI3LIBAIOT OTKIIOHEHS, He BKMIoYeHHbIe B §, B unu e, u, Takum obpa-
30M, 3Ta CyMMa MO3BONSET YYECTb BNUSIHWE AEACTBUIA, KOTOPbIE HE BbIMOMHSINUCE B XOA4€ COBMECTHbIX UCCneao-
BaHWNA.

Mpumepamun Taknx 4eRCTBUN ABNSAIOTCS:

a) nogroToBka 06 beKTa UCTbITaHWH, BbINOMHAEMas ANs KaXA0ro UCMbITbiIBaeMoro 06bekTa, BbiNnonHeHHasa
Ao npoBeaeHWs COBMECTHbIX UccneaoBaHuii;

b) BNusiHWe noasLIGopKU B cryyae, korga o6bekTbl, NogBepraeMble COBMECTHOMY NCCNEAOBaHWI0, Gblnu
rapMoHU3MpoBaHbl A0 NPoBeAeHUst COBMeCTHOro nccnegosaHus. MNpeanonaraeTcs, 4To X; NOAYMHSAOTCS HOP-
ManbHOMY pacnpeaeneHuio ¢ HynessIM MaTemMaTieckM OKMAAHUEM v ancnepcuneit 12(x;).

MosicHeHWs K 3TO MoAenu NpuBedeHb! B MPUNoXKeHUN A.

MpumeuyaHne— Ownbka obbIMHO ONpeaensieTcsl Kak PasHOCTb MeXAy YCTAaHOBMEHHbIM 3Ha4YeHUeMm U
pesynstarom namepennii. B GUM [16], «owmbky» (3Ha4eHne) oTnnyaoT OT «HeonpeaeneHHoCTuy (pa3bpoca 3HaveHuw).
Mpn oueHke HeonpeaeneHHOCTH, OfHaKo, BaXHO XapakTepn3oBaTb pa3bpoc 3Ha4eHuii, BbI3BaHHbIW CryYaiiHbiMU BO3-
OeNCTBUAMM, U BKIIOYUTb €ro B Mogernb. [Ansi aToro B ypaBHeHue (1) BKMOYAT YNeH C HyNeBbiM MateMaTUyecKum
OXMAAHWEM, XapaKTepuU3yIoLWmi «oWwnBKy».

4.3.2 YuuTblBas Mogenb, on1cbiBaeMyto ypasHeHnem (1), HeonpegeneHHoCTs HabnoaeHWA U(y) MOXHO
OLEHNTb, NPUMEHSA YpaBHeHVe

u?(y) = u? (8)+s2+Xctu? (x;) + s?, (2)

roe SE — OUeHKa gucnepcumn B;

s? — oueHka aucnepcu e;

u(é) — HeonpeaeneHHOCTb, Bbl3aBaHHas HeonpeaeneHHOCTLI0 OLEeHKM d, nony4eHHON Ha OCHOBE U3MEPEHUIA

aTanoHa Unn o6pa3u,a CpaBHEHWA C NacrnopTHbIM 3Ha4YeHNeM }1 y

u(x;) — HeonpegeneHHoCTb, COOTBETCTBYOLLASA X';.

YunTblBas, YTO CTaHAAPTHOE OTKNOHEHNE BOCTIPOU3BOAMMOCTHU SR, 3aaBaemMoe paBeHCTBOM S,% = SL2 + Srz,Sé

MOHO 3aMEHUTb Ha s7 + s, YPaBHEHME (2) MOXHO NPUBECTY K yPaBHEHMIO

u?(y) = u® (B)+ sk + X7 u® (x;)- (3)
4.4 [1aHHble NOBTOPSAEMOCTHU

[aHHbIe NOBTOPSIEMOCTM UCTIONBL30BaHbI B HACTOSALLIEM CTaHAapTe, Npexae Bcero, Ars NPOBEepKy NpeLman-
OHHOCTWU, KOTOpasi BMeCTe C APYrMMW NpOBEpKaMu NOATBEPXKAAET, YTO KOHKpeTHas nabopaTtopua MOXeT npumMe-
HATb AaHHbIEe BOCMPOU3BOAMMOCTU U NPaBUNBHOCTU NPU OLEeHKe HeornpeaeneHHOoCTU. [laHHble NOBTOPSAeMOCTH
UCNONb3YIOT TaKKe MPU BLIMUCNEHUW COCTaBNAIOLWEN BOCNPOU3BOAUMOCTU B HeonpeaeneHHocTu (M. 6.3 u pas-
aen 10).

5 OueHka HeonpeaeneHHOCTU C UCNOSMbL30BaHUEM OLIEHOK MOBTOPSIEMOCTM,
BocnpousBoaAMMOCTU U NPaBUNbHOCTU

5.1 Mpoueaypa oueHKU HeonpeaeneHHOCTU U3MepPeHUi

MPUHLMNBI, Ha KOTOPBIX OCHOBAH HACTOALLMIA cTaHAAPT (CM. 4.1), NPUBOAAT K cniefdytoLLiel npoLeaype oLeHKU
HeonpeaeneHHOCTN N3MepeHWii:

a) nony4yeH1e OLEHOK MOBTOPAEMOCTU, BOCNPOU3BOAUMOCTU U NPaBUIbHOCTU METOAA Ha OCHOBE ONyBNKo-
BaHHol UHopMaLMK o MeToae;

b) npoBepka He NpeBbIlWeHUs NaBopaToOpPHLIM CMELLEHNEM, PACCYUTAHHBLIM MO USMEPEHUSIM CMEeLLLeHNS,
onpe/ieneHHoro Ha OCHOBE AaHHbIX, MOyYeHHbIX B COOTBETCTBUM C epeyuncrieHuem a);
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C) NpoBepKa He NPeBbILLEeHNS NPELM3UOHHOCTbIO, MOMYYEHHOM MO TEKYLLIM U3MEPEHUAM NPELU3NOHHOCTH,
MoJly4eHHOW Ha OCHOBE OLIEHOK MOBTOPSAEMOCTU U BOCNPOU3BOAMMOCTHU, OnNpeaeneHHbIX B COOTBETCTBUM C Nepe-
yucrieHem a);

d) naeHTndurkaums nobbix BO3AESUCTBUN HA U3MepeHUe, KoTopble He BbinK yUTeHbI B NpoLecce nccnenosa-
HWI1 B COOTBETCTBUM C NepevncneHem a), v onpegeneHne KonmyecTBeHHON oUeHKN OTKIOHEHWUIA, KOTopble MOTyT
BbI3blBATb 3TU BO3AEACTBUSA, yunTbIBasA ko3 DULMEHT HyBCTBUTENBHOCTU U HEONPEAENEHHOCTb KaXA0ro U3 Bo3-
OecTBUIA;

e) o6beanHeHne oUEeHKN BOCMPOU3BOAUMOCTU (CM. MEpeUnCIIieHne a)) C HeonpeaeneHHOCTbIO, COOTBETCTBY-
foLLelt MpaBMNbHOCTU (CM. NepedncneHns a) u b)) n pesynsratamm AONONHUTESNbHBLIX BO3AEUCTBUM (CM. Nepevnc-
nexve d)), ans popMMpoBaHNA OLEHKN CYMMapHOW HEONpeaeneHHOCTH, Koraa CMeLLeHWe U NPEeLU3NOHHOCTb
Haxoa4aTCsA Nog KOHTPOSIEM B COOTBETCTBUW C NEepeqnciieHusiMu b) u c).

OTankl 370l Npoueaypbl onucaHbl 6onee nogpobHo B pasgenax 6 — 10.

MpuMmedaHune— B HacToAweM cTaHgapTe NPeanonaraeTcs, YTo B cnyvae, Korga CMeleHne ABnsaeTca He
KOHTPONMUPYEMbIM, BLINOMNHAOT KOPPEKTUPYIOLWME AeWCTBUSA AN NPUBEAEHUS NPoLecca B YCTOWYMBOE COCTOSIHUE.

5.2 Paznuuun Mexay ('bal(TM‘-le(:KOﬁ npeyu3noHHOCTbLIO U ee MaTeMaTUYeCKUM oXugaHnem

Ecnu dakTnieckan NpeunsnoHHOCTb OTNNYAETCA OT MaTEMaTUYECKOro OXXUAaHUA NPELU3NOHHOCTH, nony-
YEeHHOro Ha OCHOBE UCCNeaoBaHWn B COOTBETCTBUN C nepevyucneHmem 51 a), AOMKHbI 6bITb yuTeHbl COOTBETCTBY-
owme BKnagbl B HeonpeaeneHHOCTb. B 7.5 onucaHsbl KOPPEKTUPOBKU OLEHOK BOCNPON3BoANMOCTU ANA obuwero
cnyvas, korga npeunsnoHHOCTb NpubnnxeHHo nponopuuoHansHa YPOBHIO OTKNUKA.

6 YctaHOoBneHUe COOTBETCTBUA AaHHbIX BbINONHEHNA MeTOoAA pe3ynbratam
M3MepeHVIl7I AnAa KOHKpeTHOro npowecca M3Mepe|-|mT1

6.1 O6LwWmMe nonoxeHus

Ha ocHoBe peaynsTaToB COBMECTHLIX UCCNEAOBaHWIM (Sg, S, U, B HEKOTOPbLIX Cy4asaX, OLEeHKU CMeLLeHNs
MeToAa) hopMUpyoT TpeBoBaHUA K BbINonHeHWo MeToaa. Mpy npuMeHeHUn MeToda ANA YCTaHOBNEHHbIX Lienel
oxupaeTcs, 4To nabopaTtopusl NPOAEMOHCTPUPYET BbINOMHeHe 3TUX TpebosaHuiA. B BonblUMHCTBE cnyyaes Ans
3TOro NPOBOAST UCCMNeAoBaHUS, HanpaBneHHbLIe Ha NoATBepXaeHWe BuINOoNHeHNs TpeboBaHuiA K MOBTOPSEMOCTH
(cm. 6.3) 1 nabopaTopHoii cocTasnstoLLel cMeLLeHns (CM. 6.2), a Takke perynsipHo NpoBOAAT NPOBEPKU NpaBuib-
HOCTM BbINOSIHEHWS MeToAa (KOHTPOIb U obecneveHmne KayecTsa UCNoNHeHWs: MeToaa (CM. 6.4)).

6.2 [leMOHCTpaLUA KOHTPONUPYEMOCTU NabopaToOpPHON CoCTaBNsAKLLEN CMeLLleHUs

6.2.1 O6wue TpeboBaHUA

6.2.1.1 Nabopatopuns AomKHa NPOAEMOHCTPUPOBAThL, YTO COOTBETCTBYIOLLLEE e/l CMeLLeHNe NPW BbiNonHe-
HWUKM MeToAa ABNAETCS KOHTPONMpyeMblIM, T.e. NabopaTopHas cocTasnsitoLLas CMeLLEHWs He BbIXOAWT 3a npeaerbl
CMeLLeHUs, NMoNy4eHHOro rnpy COBMECTHbIX UccneosaHusx. flanee npeanonaraeTcsi, YTO KOHTPOSb CMeLLEeHUs
BbINOMHEH Ha obpasLax MaTepuanos, 3Ha4YeHUS XapakTepUCTUK KOTOPbIX Brnsku K 06bekTaM UccregosanHuns npu
06bI4HbIX MCNbITaHKUAX. B Tex cnyyasx, korga matepuansl, UCnofbayemble AN NPOBEePKA CMELLEHUS, UMELOT
3HaYEHNs XapaKkTepuCTUK 3HAUMTENbHO OT/MYatoLLMecs OT MaTepuanoB, UCCnegyembIX Npy oBbI4HbBIX UCMbITa-
HWSIX, UTOTOBbIE BKIaAbl CMeLLLeHVs B HeonpeaeneHHOCTb A0MKHbI BbITb CKOPPEKTUPOBaHbLI B COOTBETCTBUM C 7.4
n7.5.

6.2.1.2 B obiem crnyyae npoBepka nabopaTopHON cocTaBNsOLLEA CMELLEHWUS CBOANTCS K CPaBHEHUIO
pe3ynbTaToB, MONyYeHHbIX B nabopaTtopuun, ¢ HEKOTOPLIMU 3TaNOHHLIMU 3HAYEHUAMMW U NpeacTaensieT cobol
oLeHKy B. YpaBHeHue (2) nokasblBaeT, YTO HeonpeaeneHHoCTb, CBA3aHHas ¢ M3BMeHeHUsMU B, xapakTepuayeTcsi
S, HenocpeacTBeHHO BXoAsLel B sg. OgHako NpoBepke CMeLLEeHUsi COOTBETCTBYET CBOS HeONpeaeneHHOCTb,
NMosToOMy HeonpeaeneHHOCTb CpaBHEHWS B OBLLEM Criydae yBennuMBaeT HeonpeaeneHHOCTb PesynbTaTos, KoTo-
pble MOryT BbITk NOMyYeHbI MY NPUMEHeHWU MeToda. Mo 3Tol MpUUKHe BaXKHO rapaHTUpOBaTh, YTO HeornpedeneH-
HOCTb, CBSI3aHHas! C NPOBEpPKO CMeLLEeHUs, Mana Mo cpaBHEeHWIO C Sy (B uaearne MeHblue Yem 0,2sg) W, cnegosa-
TenbHO, COOTBETCTBYOLLEE YBEeNNYeHe HeonpeaeneHHOCTY SIBSIeTCA He3HauuTeNbHbIM. B aToM cnyyae, ecnu
cBUAeTENbCTBA Ype3mepHoi NabopaTopHol cocTaBnstoLLen cMelleHNs He oBHapyxXeHbl, ypasHeHue (3) npume-
HAtOT 6e3 nsmeHeHWin. Ecnn HeonpeaeneHHOCTb, COOTBETCTBYIOLLLASA NPOBEpKe CMeLLeHUs], ABNsieTcs 60sbLUON,
Lenecoobpa3Ho yBenm4neaTh HeonpeaeneHHOCTb, OLeHEHHYH0 Ha OCHOBE ypaBHeHWS (3), Hanpumep, nyTem BKo-
YeHVsl B CyMMapHYHo HeonpeaeneHHoCTb JOMOMHUTENbHBIX YeHoB (CM. 2.15).

8
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Ecnu Ha ocHOBe COBMECTHbIX MCCNeaoBaHWi NpaBUIbHOCTU U3BECTHO, YTO METOA UMEET He3HauMUTeNbHoe
cMelleHWe, U3BeCTHOe CMeLLeHWe MeToAa cregyeT y4UTbIBaTh NPy oLeHKe NabopaTopHOro CMeLLEeHUs, Hanpu-
Mep, NyTem KOPPEKTUPOBKM pesynbTaToB Ha M3BECTHOE CMeLLeHWe MeToda.

6.2.2 MeToabl AEMOHCTpaLIMKU KOHTPONUPYEMOCTU NabopaTopHOM cocTaBnsAOLWENA CMeLLeHUs

6.2.2.1 OB6Lne nonoxeHus

KoHTponnpyemocTb cMeLLleHns MoXeT BbITb NPOAEMOHCTPUPOBaHa 04HUM U3 METOAOB, NPUBEAEHHbLIX B
6.2.2.2—6.2.2.4. NS Bcex TeCTOB Ha CMeLLeHNe, NPUBEAEHHbIX B HACTOSILLEM cTaHdapTe, nocneaoBaTenbHO
MCNoMb3YHT 04HU U Te Xe obLumne Kputepuu. JonyckaeTcs npMmMeHeHne 6onee CTPorMxX TECTOB U NPOBEPOK.

6.2.2.2 UccnegosaHne obpasLia cpaBHEHUst Uy aTanioHa cTaH4apTHOro MeToaa UaMepeHuii

TNaGopaTopus / 4omkHa BbINMOMHUTL 1; TOBTOPHBIX M3MEpeHUii Ha 3TanoHe CpaBHEHWS B YCIIOBUSX NOBTOPS-
eMOCTH, YTOoBbI NMONYYNTh OLIEHKY CMeLLeHUsi Ha HeM A, (paBHyto cpegHeMy nabopaTopun m MUHYC nacnopTHoe

3HaveHue [1).Mpu aToM n; creayeT BbIGUpPaTL Tak, YTobbl HeonpeaeneHHOCTL YAOBNETBOPsiNa HEPABEHCTBY

ss /n; <0,2sR. ) €M e 3TallOHOM,
2 | n; <0,2sg. CneplyeT 3amMeTuTb, 4TO 3TasIOH CPABHEHWs B 06LLEeM crydae He ABNAETCA T

KOTOPLI UCNONB30BaNK NpK OLEHKe NpaBunbHOCTN MeToda. Kpome Toro, A;, kak npasusno, He pasHo B. Crnieays
Pykosoactey MICO/M3K 33 (c cooTBeTCTBYOWMM M3MeHeHnem obo3HaveHuni), npouecc U3mMmepeHuii BbInosi-
HsleTCS aeKBaTHo, ecniu

|A, | < 20p. (4)
[INs OLieHKN Gp U3 HepaBeHCTBa (4) MCNONb3YIOT OLIEHKY Sp, 3aJaHHYto ypasHeHem (5)"

2_ .2, S
SD=SL+,-,_‘AI./’ 6)

rae n; — KONM4ecTBO MOBTOPEHUIA naGopaTtopum /;

Sy — BHyTpurnaGopaTopHoe CTaHAapTHOE OTKMNOHEHWe, NOMTy4eHHOE Ha OCHOBE N;MOBTOPEHWIA UK APYTUX

nccrneaoBaHunii MoBTOPSIEMOCTY;
S| — MexnabopaTopHOe CTaHAAPTHOE OTKNOHEHUE, NOMYyYeHHOe NPU COBMECTHBIX UCCIIENOBAHNAX.
BbinonHeHve HepaBeHCTRa (4) ABNAeTCA NoATBEPXKAEHWEM TOro, 4To NlaGopaTopHas cocTaBnAwLasa cMe-

LieH1st B Haxo4uMTCA B MHTepBare sHauyeHWiA, ycTaHOBINEHHOM MPY COBMECTHbIX MccnegosaHusax. Cneayet obpa-
TUTb BHUMaHWE Ha To, YTO 0GpaseL, Unu 3TanoH CPaBHEHUS UCTIOMNb3YHOT 3AeCh ANA HE3aBUCUMOI NPOBEPKA UK B
Ka4yecTBe KOHTPOSILHOTC MaTepuana, a He Ans KanMbpoBKu.

MpumevyaHnunsna

1 NaGopaTopusi MOXET MPUMEHSITL Gonee CTPOrWii KPUTEPUIA, YEM HEPABEHCTBO (4), ncnonb3ys koaddULUUEHT
oxBaTa MeHee 2 U BbINOIHAA 6onee YyBCTBUTENbHLIN METOA Ha BbISIBNIEHNE CMELLEHUS.

2 3T npoueaypel NpegnonaratoT, YTO HeoNnpeaeneHHOCTb, COOTBETCTBYIOWAA 3TANOHHOMY 3HAYeHWIo, Mana no
CpPaBHEHUIO C Op.

6.2.2.3 CpaBHeHWe ¢ 3aaHHbIM METOAOM UCTIbITaHUIA, 06naaatoLLMM U3BECTHON HeonpeaenNeHHOCTLIO
NaGopaTopu / Heo6X0AMMO NPOBEPUTL COOTBETCTBYHOLLIEE KONUYECTBO 1;06BEKTOB UCTILITAHWIA, NPUMEHSIS
3afaHHbIi MeToA WCMbITaHUA M MeToA, ucnonb3yemMbli nabopatopuei, nony4us, Takum obpasom, n, nap

i, y;) (¥i— pesynsTaT npuMeHeHus 3agaHHOro MeToaa K i-My o6bekTy, a y; 3HadeHue, noslydeHHoe NpuMeHe-
HueM oBblvHoro AnsA nabopaTopun MeToda UCnbITaHWi 4ns i-ro 06bekTa). 3aTem naGopaTopus AoIKHA BLIYUCIIUTL

COOTBETCTBYIOLLEE CpeJHee CMeLLeHne Zy , Ucronb3ys ypasHeHue (6) U cTaHdapTHOE OTKITOHEeHUE pasHoCTen
s(Ay) (em. (7)):
ny

Ky=%—fﬁ—m% (6)

K

S(Ay)= # (Ay,_Ay)Zs (7)

i=1

rae Ay =Yi-Yi

1) Cwm. n. 4.3 TOCT P UCO 5725-2—2002 u n. 4.2.3 FOCT P UCO 5725-6—2002.
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Ha npaktvke 3HaueHue n; [omkHO 6GbiTb  BblIGpaHO Tak, 4YTOGbl BLIMOMHAMNOCL HEpaBeHCTBO

,/sz(Ay)/n, <0,2sg. Mo ananorvm ¢ (4) n (5) npouecc MaMepeHWid yaoeneTeopsieT TpeboBaHWsM, ecnu

‘Ky‘< 2sp, rae sh=st +s%(A,)/ n;. B aTom criyuae (3) nCronbayroT 6e3 uaMeHeHMiA.

MpuvumedvaHue 1— Jlabopatopus MoxeT BblbupaTe Gonee CTPOrUii KPUTEPUIU, YEM HEPABEHCTBO (4),
MCnonb3aysn koahdMLMEHT OXBaTa MeHee 2 unv NpumMeHsst 6onee YyBCTBMTENbHbIM METOA BbISIBIEHUSI CMELLEHUS.

MpumedaHune 2— ITU Npoueaypbl NPEANONAraloT, YTO CTaHAAPTHAsA HEONPEAENEHHOCTb, COOTBETCTBYIOWLANA

STaNoHHOMY MeTOAy, Mana Mo CPaBHEHMIO C Op M OTKMOHeHus Ay =¥ —¥; npuHaanexar K COBOKYMHOCTM C MOCTOSIH-
HOWM gucnepcuen.

6.2.2.4 Vicnons3oBaHWe MeToaa rnpu cpaBHEHUU € ApYruMy nabopaTopusamu

Ecnu las nabopaTtopus y4acTByeT B AOMOMHUTENBHBIX COBMECTHbIX UCCNedoBaHUAX (Hanpumep, Npu Npo-
Bepke keanudpurkaLmm B cooteeTcTBUU ¢ MCO/MOIK 17043), AN KOTOPLIX OHa MOXET OLIEHUBATL CMELLeHUe, AaH-
Hble 3TUX UCCregoBaHNIA MOXHGC UCMONb30BaTL AN1st KOHTpoNsA cMmelleHus. NpUMeHsIIoT 1Ba BO3MOXXHbIX BapyaH-
Ta.

a) Mpw BbINONHEHWUW UCNBITAHWIA UCTIONbB3YIOT 3TANOH UK 06pa3eL, CpaBHEHUS C HE3aBUCUMO Ha3HAYEHHbI-
MW 3HaYeHWEeM 1 HeornpeaeneHHOCTLIo. 3aTeM NpUMeHsIIoT Npoueaypy 6.2.2.2 6e3 nsmeHeHuiA;

MpoBoasAT nocrenoBaTenbHYO MPOBEPKY COOTBETCTBUA ¢ (= 1) 3aaaHHbIX 3HAYEHWUI ¥y, Vs, ..., Yo Na6opa-

TOPWSi MO PE3YTLTaTaM ¥y, ¥a,....Yq [OIDKHA PACCYNTATL CPEHEE CMELLEHNE A, B COOTBETCTBIM C (8) U CTaH-
AapTHoe oTknoHeHVe s(A,) (M. ypaBHeHue (9)):

Ay =2 30y ®)
i=1
N Y
S(Ay)_ q_1i2(Ay, Ay) ’ (9)

1

me Ay, =9~ ;.

MpoLiecc uamMepeHil yaoBneTopseT TpeBoBaHUAM, ecriu ‘Zy ‘ < 2sp, e sp=si +s*(A,)/q .Batomcny-
yae (3) ucnonbaytoT 6e3 N3MeHeHNIA.

Mpumedvanune 1— IJta npoueaypa Npeanonaraer, YTo 3a4aHHLIE 3HAYEHNSI OCHOBaHbI HA KONUYecTBe
PesynbTaToB, MPEeBbIWAWEM ¢, 1 06NafatoT HE3HAYNTENLHOW HEONPEAENEHHOCTbIO, 8 OTKNOHeHUA A, NpuHaanexar
COBOKYMHOCTU C MOCTOSHHOW Oncrnepcue.

MpumMeuvaHne 2—B HeEKOTOPbIX CXEMax MPOBEPKM KBanMWMMKALMM BCE 3HAYeHUsA y; npeobpasyioT B

z-3Havenus (z;=(y;—y;)/ Gp), BbIUMTAA U3 §; Ha3HAYEHHOE 3HAYEHUE ¥; U AENs PasHOCTb HA CTAHAAPTHOE OTKIIOHE-
Hne o (em. MCO/MIK 17043). B aTom criydae AN NPOBEpkM KBanMMMKauuy CTaHaapTHOE OTKIIOHEHUE MEHbLLe UIKn

paBHOEe Sg ANS MeToda U cpefHee z-3Ha4YeHWN B npegdenax + 2 /4/g ans g HasHavyeHHbIX 3Ha4YeHuh obecneumBaioT
JOCTaToOuHOe CBUAETENbCTBO KOHTPONMPYEMOCTN CMeLWeHUs. 3To yaobHo Ans BeluMcrieHuii u o6ecneumBaeT MEHbLUYIO
YYBCTBMTENBHOCTbL K NPEANnonoXeHUo 0 NOCTOAHCTBE avcnepcun (cMm. npumedanve 1). OgHako 3To obbluHO Gonee
CTPOruiA KPUTEPUIA, YeM OMnncaHHbIR B 6.2.2.4. JlabopaTtopusi MOXET MCMONb30BaTh Gonee CTPOrWiA KpUTepWii (cMm. npu-
mMevaHue 3), HO BblUMCIEHWs], yCTAHOBIEHHbIe B 6.2.2.4, Heo6xoauMbl Ans NPOBEPKN 3KBUBaTEHTHOCTU.
MpumeyvaHune 3 — Jlabopatopusi MOXeT UCNONb30BaThL Bonee CTPOrMin KPUTEPUIA, YeM ONUCAHHbLIN B 6.2.2.4.

6.2.3 BbifiBNeHue cyllecTBeHHOW NabopaTopHOM cocTaBNAOLWEeN cMelleHUs

Kak oTmeuveHo B pazgene 1, HacTOALWMUA cTaHaapT NPMMEHUM TOMbKO B TEX CryYasiX, korga nabopaTtopHas
COCTaBMsitoLLas CMeLLEeHWst HaxoguTcs o KoHTponeM. Ecnv obHapy»keHo YpeamepHoe cMeLLeHne, npeanona-
raeTcs, YTO AOMKHbI BbITh NpeanpUHsITLI HE0BX0AUMbIE AeACTBUSA ANs NpUBeAEHUs] CMELLEeHUs B rpaHunLbl Tpeby-
emMoro guanasoHa Ao NpoAoSIKeHUs BbINOMHEHWUS uaMepeHunin. Takne gencTems obblYHO TPeBYOT NpoBeaeHus
nceneaoBaHWin U ycTpaHeHWsl MPUYUHBI, BbI3blBaKOLLEN CMeLLeHNe.

' Cwm. Take MOCT P MCO 13528—2011.
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6.3 Bepudmkauus nosTopsiemocTu

6.3.1 VicnbiTaTensHas nabopatopus / AomkHa NpoaeMOHCTPUPORATL, YTO ee MOBTOPSIEMOCTb COBMECTMMA
CO CTaHAapTHLIM OTKITOHEHUEM NMOBTOPSEMOCTH, MOMYYEHHbIM MPY COBMECTHbLIX UCCneaoBaHusx. Ans AeMoHcTpa-
LMW 3TOro NPOBOASAT aHaN M3 04HOro U Goree CoOTBETCTBYHOLLMX UCTILITLIBAEMBIX MATEPMANOB U NonyyatoT (06be-
ANHAA pesynsTaThl MpU HeoBX0AMMOCTH) CTaHAAaPTHOE OTKIIOHEHWE NMOBTOPSIEMOCTU §; C v, CTeneHs M1 cBo6oabl.
3HaJeHue s;HeobxoanMO CpaBHUTL, MCMoNb3ys F-TecT ¢ 95 % ypoBHEM A0BEpUs], CO CTaHAAPTHLIM OTKITOHEHUEM
MOBTOPSIEMOCTH S,, NONYyYEHHBLIM NPW COBMECTHbLIX UccrneAoBaHUAX. Ha npakTuke ans nonyyenus v;> 15 cnegyet
BbINOMHWUTL 4OCTAaTO4HOE KOJIMYECTBO MOBTOPEHMIA.

6.3.2 Ecnu s;3HaunTenLHo 6onblue s,, nabopaTtopus 4omKHa UM AEHTUULMPOBATL 1 YCTPaHUTL COOTBET-
CTBYIOLLME MPUYMHBI, TMBO UCMONb30BaTh S;BMECTO S, BO BCEX OLiEHKax HeonpeaeneHHOCTH, paccuuTaHHbIX ¢
ncnonb3oBaHNeM HacTosiero cTaHgapTa. Criegyet o6paTTe BHUMaHWE, YTO STO BbI3blBAET YBENNYEHNE OLIeHKM

CTaHOApTHOTO OTKNIOHEHUS! MOBTOPSIEMOCTU Sk, TaK Kak Sg-sP+s’ ByaeT sameHeHo Ha 3'R=1/3L2+312

( S’k ABNAIETCA CKOPPEKTUPOBAHHON OLIEHKON CTaHAAPTHOIO OTKIOHEHWS] BOCNPOU3BOANMOCTH). ECNn s;3Ha4UTENBHO
MeHblUe S,, abopaTopusi MOXET TakKe UCMOoSb30BaTh S;BMECTO §,, MoSlyvast MEHbLUYH OLeHKY HeonpeaeneH-
HoCcTH.

Bo Bcex nccnegoBaHusix NpeLmM3anoHHOCTY BaXKHO NoATBepKaaTh, YTo AaHHbIe CBOOOAHbI OT HEU3BECTHbLIX
CMeLLIeHUIA, ¥ NPOBEPATL NOCTOSHCTBO CTaHAAPTHOrO OTKIIOHEHUS S, AN pasNUyHbIX 06LEKTOB UCTIbITaHUA. Ecnun
cTaHAapTHOE OTKIOHEHWE S, He NMOCTOSIHHO, MOXET BbITh NOEe3HO OLEeHWBATb NPELM3NOHHOCTb OTAENbHO ANst
Kaxkgoro kracca 06beKTOB Unn NocTpouTs 0bLLyo Mogens (CM. 7.5) Ans 3To 3aBUCUMOCTU.

MpumedvaHne —Ecnu Tpebyetca cpaBHeHWEe C 3afaHHbIM 3HAYEHWEM MNPeun3MOHHOCTH, PykoBOACTBO

NCO 33 Goree geTansHO ONUCHIBAET COOTBETCTBYIOLLMI TECT, OCHOBaHHbIN Ha X<2: =(sy /cwo)z, B KOTOPOM Gyyg COOTBET-
cTByeT TpebyeMoMy 3Ha4YeHWIo NPeLU3UOHHOCTY.

6.4 NMpoBepka BepudbukaLum UCNonHeHUA MeToAa

KpoMe npeasapuTensHoi OLeHKU CMELLIEHUS 1 MPeLM3MOHHOCTU TaBopaTopua A0MKHa NPUHUMATL HEOBXo-
AMMble Mepbl Ans obecrneveHns cTaTUCTAYECKo KOHTPONMPYeMOCTU npoleaypbl u3MepeHuii. ns aToro
NpoBOAAT:

- COOTBETCTBYIOLLMIA KOHTPOb KAYECTBA UCTIONHEHUS METoAa MBMEPEeHUIA, BKIoYas perynspHbIe NpoBepKu
CMELLLEHS M NPELIM3NOHHOCTI. [ns 3TUX NPOBEPOK MOTYT BbITh UCNOMNb30BaHbI NH0BLIE YMECTHLIE YCTOMUMBbLIE
FOMOreHHble 06 bEeKTbI UCTILITaHUI UK MaTepuansl. HacTosTensHO peKoMeHayeTCs YCTIONb30BaHNE KOHTPOMbHBIX
kapT (cm. [10]m [11])";

- MeponpusTIs Mo obecneyeHuio Ka4ecTsa BhINONHEH VSl METoAa U3MepeHUit , BKNtouasi npusieyeHmne oby-
UEHHOTO Y KBANNULMPOBAHHOTO NepcoHana, NpeayCMOTPEHHbIE CUCTEMOI MeHepKMeHTa KauecTsa.

MpuMeyaHue— lpu UCNONb3OBAHUM KOHTPOMNBHbIX KAPT CTaHAAPTHOE OTKIOHEHKE HabniogeHui 3a paccMar-

pvBaeMbIii Nepuo BPeMEHN JOIKHO BbiTh MeHbLUe S'r , BbIMMCIEHHOTO B COOTBETCTBUM C 6.3.2, ecriv NpeLmM3noHHOCTb
M CMeLLeHNe HaxodsATCsl Nof KOHTPOMeMm.

7 YyeT ocobeHHOCTeN 00beKTa UCNbITaHUN

7.1 O6LWuKe nonoxeHus

B coBMecCTHbIX MccreaoBaHWsIX U OLEHKE NMPOMEXKYTOYHbLIX NoKasaTenel NpeLM3MoHHOCTM B COOTBETCTBIM
cUCO 5725-2 n 'CO 5725-3 06bI4HO NPOBOAAT U3MEPEHUWS Ha FTOMOTreHHbLIX MaTepuanax unu oobektax Heborb-
LLIOrO KONM4YeCcTBa TUMOB. OTO ABNSIETCA 0OLIMHON NpaKTUKol ANs pasaeneHunsl oaroToBeHHbIX ANA M3MepeHUiA
mMaTtepunanos. OgHako 06beKTbl UCNbITAHUA MOTYT UMETh LLUMPOKWIA AWana3oH BO3MOXHbBIX MU3MEHEHUIA, YTO MOXET
TpeboBaTb A0MNONHUTENLHOM X 00paboTKX 40 UCNbITaHWIA. Hanpyumep, 06pasLibl Ans 9KONorM4ecknX UcnbiTaHUA
4YacTo NOCTABNAOT BbICYLUEHHBIMW U FOMOreHN3MpoBaHHbIMU. OBbIMHbIe 06pasLibl, Kak NPaBUNo, ABMAKTCS BraX-
HbIMW, HEOAHOPOAHBIMU W rpy6o pasgeneHHbIMU. COOTBETCTBEHHO HEOBX0AMMO UccreaoBaTh 06pasLbl 1, ecru
HeoBXoAMMO, y4UTbIBaTL pasnnyme X COCTOSIHUS.

1) Cm. Tawke MOCT WCO 5725-6—2002.
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7.2 OT60p BbIGOPKK

7.2.1 Mpouecc ot6opa BLIGOPKU

CoBMeCTHbIe MCCNeaoBaHMs PefKo BKITIoHaloT 3Tan oT6opa BoiGopku'). Ecniv MeTos, NCrionb3yembiit BHYTPU
naGopaTtopuu, BkIo4aeT hopMUpoBaHWe NOABLIGOPKN MK OLIEHMBAETCA CBOWCTBO MaTepuana 60nbLuoro o6bema
rno obpasuy mManoro obbema, To BNusiHue 0TOopa Bbibopku Heobxoaumo nccnegosartb. [py 3TOM BO3MOXHO KC-
rnornb3oBaHue AoKyMeHTaLum no otéopy Beibopku, Hanpumep UCO 11648-1 unu gpyrx ctaHgapTos.

7.2.2 HeromoreHHoCTb

HeromoreHHoCTb (HEOAHOPOAHOCTL) 06LIMHO UCCNEAYHOT SKCNIEPUMEHTAITBHO C MPUMEHEHWEM AUCTEPCUOH-

Horo aHannaa (ANOVA)? k HeckonbkuM 0B6beKTam UCTbITaHuiA, A4St KOTOPLIX COCTABMSIOLLAS AUCTIEPCHN siﬁh,

onuckIBatoLLas pasbpoc Mexay o6bekTamu, xapakTepuayeT HeroMoreHHoCTs. Ecnn nocne Bcex ycTaHOBRNEHHbIX
[AeACTBUIA N0 roMoreH13aLmmn UcnbiTbiBaeMble MaTepiarbl NpUaHaHbl CyLLEECTBEeHHO HEOAHOPOAHbLIMM, 3TY OLIEHKY
Aaucnepcun cnegyeT npeobpasoBaTh HEMOCPEACTBEHHO B CTaHAAPTHYHO HeonpeaeneHHOCTb (T. €. Uin, = Sinn)- B
HeKoTOpPbIX 06CTOATENLCTBAX, 0COBEHHO Koraa CTaHAapTHOE OTKIIOHEHWE HErOMOIeHHOCTU HalaeHo Ans BLIGOPKU
no Q oGbekTam, B3ATbIM U3 MapTUK, a CPeaHUIA peaynbTaT NpeanonaraeTcsl MPUMeHsITb K ApYrum o6GbekTaMm napTum,

BKNa/l B HEOMpeaeneHHOCTY OLIEHUBAIOT Ha OCHOBE MPEANKLIMOHHOTO MHTEPBANA (T. €. Uiy = Sinn (Q+1)/ Q) .
MokHO Takke TEOPETUHECKM OLIEHUBATL BIUSIHUE HEFOMOTEHHOCTU, UCTIONb3YA 3HaHWe npoLecca oTéopa BbiGopku
V¥ NPEAnonoXeHUii o pacnpefeneHn, CoOoTBETCTBYHOLLEM BLIGOPKE.

7.3 NopgroTtoBka U NpefBapuTenbHas o6paboTka

B 6onblMHCTBE nccnegoBaHuin 0bpasLibl ABMASKTCS FOMOreHHbLIMU U MOTYT BbITb AOMOMHUTENLHO CTabunu-
3upoBaHkl. MoryT noTpeboBaTthcs UccregoBaHusi, MO3BOAOLLME YUNThIBATL BO34eACTBUSA cneumduieckux npo-
Leayp npeasapuTtensHoi 06paboTki BHYTpK NabopaTtopuun. Kak npasuio, Takue uccnefqoBaHvsl yctTaHasnmBaooT
BO37eliCTBMeE 3TOl NpoLedypbl Ha pesynsraTbl UBMepeHuii Ha uccnegyemblx MaTepuanax ¢ npubnuanTensHo nu
TOYHO YCTaHOBNEHHbLIMW CBOMCTBaMW. PesynstaTtom Bo34ecTBIS MOXET ObITh M3MeHeHWe pasbpoca unu nosiene-
HUe cuctemaTudecknx sozgenctauir. CyluecTBeHHble U3MeHeHWst pasbpoca cnegyeT ycTpaHsTs NpubasneHwemM
COOTBETCTBYHOLLEV COCTaBsOLLEN Kk BloakeTy HeonpeaeneHHOCTH (Npeanonaras, Yto BO3AeCTBUS yBeNuUMBa-
toT pa3bpoc). Ecnu BhIsSIBMEHbI CYLLIECTBEHHbLIE cUCTeMaTYecke BO34eCTBUSA, Hanbonee yaobHo yctaHaBu-
BaTb COOTBETCTBYHOLLMIA BepxHUiA npeaen. Crneayst pekomeHgaumsm GUM [16], aToT npeaen MoXHO paccmatpu-
BaTb KaK rpaHuLy NpsiIMOYrofbHOro Uik ApYroro orpaHNYeHHOro CUMMETPUYHOro pacrnpeaeneHns, a oLueHKy CTaH-
AapTHOI HeonpeAeneHHOCTM MOXHO 3a4aBaTh B BUAe NONOBUHbI AMWHBI 06nacTi nameHeHuii dyHKUMK pacnpege-
NeHVsA AeneHHoM Ha COOTBETCTBYIOLLNIA KO3D(ULIMEHT.

7.4 UsmeHeHUe TUNa 06 beKTa UCNbITaHUN

Mpu HeoBxoaMMOCTH criedyeT UccrneaoBaTh HeorpeaeneHHOCTb, ABMAIOLLYI0CS pe3ynbTaToM U3MeHeHNs
TNa unu coctasa 06bekTa UCMbITAHWUIA MO CPpaBHEHWIO C UCTIONb3YEMbIMU B COBMECTHBIX UccneaosaHusx. Kak
npaeus1o, NoAocbHbIe BO3AeNCTBIA A0MKHBI BblTh NPpeackasaHbl Ha OCHOBE YCTaHOBMNEHHbIX BO3AECTBUIA, 06 beM-
HbIX CBOVICTB MaTepuana (koTopble AatoT OLEHKY HeonpeaeneHHocTH, nony4YeHHyo B cooTseTcTeum ¢ GUM) nnm
nccnefoBaHbl BBeAeHeM CUCTEMaTUYECKUX MW CNyYaiHbIX U3MEHeHUI TUMa U coctasa 06bekTa UCTbITaHWi
(cMm. npunoxeHwe B).

7.5 U3aMeHeHUe HeonpeaeneHHOCTU B 3aBUCUMOCTU OT YPOBHS OTKNUKA

7.5.1 KoppekTupoBka sg

OB6bIMHO HEKOTOPLIE UK BOosbLIAsA YacTb COCTABAOLLMX HeonpeaeneHHOCTU USMEPEHWA 3aBUCSIT OT U3Me-
peHHoro 3HaveHus. B UCO 5725-2 paccMoTpeHo Tpu NPOCThIX Criydas, Koraa CTaHgapTHOE OTKITOHEHWe BOCTIPOun3-
BOAMMOCTU 41181 NONOXWUTENBHON BENUUMHEI M MOXET BbITb NPUBNImKeHHO onMcaHo 0gHON U3 crneayoLLmMx Moae-
new

Sg= bm; (10)
S =a+bm; (11)
§R =cmd, (12)

1) B cooteetcTBUM ¢ TOCT P 50779.10—2001 (n.4.2)
2) MpuHATas B MexayHapoaHoit npakTuke abbpesmaTypa ana 0603HaYeHUs AMCNEPCMOHHOrO aHanmaa (Analysis
of Variance).

12



rOCTPUCO 21748—2012

rae §R — CKOppeKTUpoBaHHaA oueHKa CTaHAapTHOro OTKNOHEHUA BOCNPOU3BOAUMOCTHU, paccHUTaHHas no npu

BnuwkeHHol mogenu;
a, b, c n d — amnupuueckne koachbULMEHTI, NONYYEHHbIE HA OCHOBE MATU Unu Bonbluero KosmyecTsa
PasnnYHbIX 06 LEKTOB UCMLITAHWI C pPa3NUYHBIMU CPEAHUMU OTKIMKOB m (&, b 1 ¢ ABNSIOTCA NMONOXUTENbHLIMK).
IMpu ncnonbaosaHuu ypasHeHUi (10) — (12) HeonpeaeneHHOCTL A0ITKHA OCHOBLIBATLCS Ha OLIEHKe BOCTpo-
M3BOIMMOCTU, pacCUMTaHHOW C UCNOSIb30BaHWEM COOTBETCTBYIOLLEN MoenN.

B ycnoBusix 6.3 oueHka Sg A0MKHA yUUTbIBATL U3MEHEHHBIN BKNaJ, YneHa s,, oTpaxaloLLero Bkiag nosTo-

psiMocTu. B GonbLUMHCTBE CyYaes MMeeT MeCTo NPOCToe NPONOPLMOHANEHOE UBMEHEHUE S

Vst +s?

sk=(a+ bm)=—

sZ+s2’ (13)

rae S'r UMeeT TO XXe caMoe 3HaJeHue, Kak U B 6.3.

7.5.2 UameHeHUe Apyrux BKNagoB B HeonpeaeneHHOCTb

B obLeM cnyyae, ecnu nobas coctasnaAoLwan HeonpegeneHHOCTU U3MEHSIETCS B COOTBETCTBUM C U3Me-
PeHHbIM OTKIIMKOM NpeckasyeMbiM cnocobom, COOTBETCTBYIOLLAs cTaHAapTHas HeonpeAeneHHOCTb ¥ A0MKHa
ObITb OTKOPPEKTUPOBAHA COOTBETCTBEHHO.

MpumeyaHue— Ecnu Bknagel B HeonpeaeneHHOCTb NPsIMO NMPOMNopLUMOHarbHbl Y, YacTo GuiBaeT yao6Ho
BblpaXaTb BCE CyLLeCTBEHHble BO3AENCTBUS B TEPMUHAX MYNBTUINIMKATUBHBIX BO3AENCTBUA Ha ¥, a BCIO HeonpeaeneH-
HOCTb — B (hOPME OTHOCUTENbHBLIX CTAHAAPTHLIX OTKIIOHEHMWIA.

8 JononHuTenbHble thakTopbl

B pasgene 7 pacCMOTpeHbl OCHOBHbIE (haKkTopbl, Pa3nnyatoLLMECs] B COBMECTHBIX UCCIeA0BAHUSIX U 0ObIY-
HbIX UCMbITaHUAX. BO3MOXHO, YTO B cnieLnduyeckmx cnyyasx MoryT rnposiBnsitbcsi Apyrue Bo3gencTeus. I1o
MOXeET BbITb BbI3BAHO TEM, YTO KOHTPOSIMPYEMbIe NepeMeHHbIE CrydaliHo U NpeaHaMepeHHO paccmaTpyUBanuch
KaK MocTosIHHbIE B MPOLLECCe COBMECTHOMO UCCNEA0BaHNSA, UM TEM, YTO NOJHbLIA AWana3oH yCroBUiA, JOCTMXN-
MbIX B 0BbIYHOM NPaKTWKe, He BblN 0XBaYeH Mpy COBMECTHbIX MCCedoBaHUsAX.

Bo3zpaeiicTeus haKkTopoB, KOTOPLIE CUMTAIOTCH NMOCTOSAHHLIMU UM KOTOPbIE HEAOCTATOYHO M3MEHSHOTCS MPK
COBMECTHBIX UCCIeaoBaHnsax, creayeT oLeHNBaTb OTAENbHO b0 B NpoLiecce aKCNepuMeHTa bHOrO U3MEHEHMS,
nnMBo B COOTBETCTBUU C NPOrHO30M Ha OCHOBE TEOopeTUYecknx Moaenei. B Tex cnydasx, korga Bo3aeicTaus
ABNSAOTCS CYLLECTBEHHBIMUW, HeonpeaeneHHOCTL, CBA3AHHYI C COOTBETCTBYOLMMY hakTopamu, Heobxoammo
OLIEHWTb, 3apPerucTpupoBaTh 1 06beANHITL C ApYrMU BKIagamMm oBbl4HbLIM cnocoGoM (T. . CyMMMpPOBaTh B COOT-
BETCTBUM C ypaBHeHVeM (3)).

9 O6Lwee BblpaXxeHue AnNA CyMMapHOW CTaHAapPTHOM HeonpeAeneHHOCTU

Mpw oLieHKe cyMMapHOW cTaHAapTHOW HeoNpPeaeneHHOCTH U(y), COOTBETCTBYIOLLEN pesynbTaTy y 1 Heobxo-

AMMOCTY UCTIONB30BATH CKOPPEKTUPOBAHHYIO OLIEHKY S3 BMECTO s3 , Ansl y4eTa pakTopos, paccMaTpyBaembix B
pazgene 7, ypasHeHue (3) NpuHUMaeT BUA,

u(y) = 3+u?(®) + 2ol u?(x)] (14)

A

3HaueHVe u(d) noacHNTLIBAOT B COOTBETCTBUM C ypaBHeHWeM (15) (cM. Takke ypaBHeHue (A.8)).

2 . 2
u@) = ys? + u?(fi) = Jwi +u?(fl), (15)

rae p — KonmyecTso Nnabopatopuid;
N — KONMYECTBO NOBTOPEHWIA B kKaxdol nabopaTopuu;

u(fl) — HeonpeaeneHHOCTb, COOTBETCTBYIOLLAS NACMOPTHOMY 3HAYEHWIO (1, UCTIONb3YEMOMY Asi OLEHKM
cMelleHWs B nabopaTopHbIX CCNeaoBaHUsX.

13
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MepemeHHas u(B) He Ucnonb3oBaHa B ypaBHeHUM (14), TOTOMY YTO HeonpeAeNeHHOCTh S| , COOTBETCTBYIO-

was B, yxe BkroveHa B §,§ . Mnpekc i oxBaTbiBaeT BO3AENCTBUA, WAeHTUdMUMPOBAHHbLIE B pasfenax 7 U 8
(MHOekckl nsmensiiotea ot 1 go n'). OueBUAHO, UTO ecni BO3AENCTBUA U COOTBETCTBYIOLLME UM HeonpeaeieHHO-

CTW Maribl M0 CPABHEHWIO C Sk, TO UMW MOXHO NpeHebpeyb Ana 6onblUMHCTBA NpakTUYeckuX Lenei. Hanpumep,
HeonpeaeneHHocTb MeHee 0,2sg BeAeT K uameHeHUo MeHee Yem Ha 0,02sg oLieHKu NonNHOW HeonpeaeneHHOCTU.

10 BioaxeT HeonpeAeneHHOCTN, OCHOBAHHbIN Ha AaHHbIX COBMECTHbIX
nccnenoBaHun

HacToawun ctaHaapT ucnosbayeT TOMbKO OAHY, NPUBEAEHHYIO B ypaBHEHUM (3), Modenb ANA onMcaHnA
pesynsratoB UsMepeHWn unu ucnbitaHuii. UHdopmauums, nogreepkaaroLas crpasearnBocTb Moaenu, MOXeT 6biTb
nony4eHa 13 pasnnyHbIX UCTOUHUKOB, HO eClK HeonpeaeneHHOCTb, COOTBETCTBYOLLAA UCTILITAHWUAM, ocTaeTca
HeaHa4nTenbHOoM’, UCNonb3yloT ypaBHeHWe (3). OgHako cylecTBYET HECKONLKO pasfMYHbIX CUTYaUWiA, Ans KoTo-
pbIX ypaBHeHUWe (3) MpUHMMAET HECKONMbKO UHOW BUA, HAaNpumMep, B ciydae, korga napameTpbl BOCNPOU3BOANMO-
CTW U NOBTOPAEMOCTHU 3aBUCAT OT OTKNWKA. BromkeT HeonpeaeneHHOCTH, eciin HeoNpPeAeNeHHOCTb COBCEM He
33BMCUT OT OTKITWKA B MCCIlegyeMoM auanasoHe, npuseaeH B Tabnuue 1, a ans cnyyasl, korga HeonpeaeneHHoCTb
3aBUCUT OT OTKIMKa — B Tabrivue 2.

Tabnuuya 1 — CocTaBnsowmne HeoONPEAENEeHHOCTH, HE 3aBUCALLME OT OTKNUKA

NeTOUHUK CranpapTHas
BO3ENHCTBUS HEOMPEeLeNeHHOCT?, Mpumeyarne
COOTBETCTBYOLAS Y

8 u(é) Wcrionb3yloT B criydae, ecnn CMeLLEeHUE, BbISIBMIEHHOE MPU COBMECTHbIX
WCCMNEAOoBaHMAX, YCTPAHEHO, a HEONPEAENeHHOCTb SBMNSETCS CYLeCTBeH-
HOW

B S_ Cwm. Tabnuuy 2

e S Ecrv cpegHee, NOMy4EHHOE MO 11, NOMHLIX NOBTOPEHMI meToaa®, npume-
HSIIOT K OOBEKTY UCTbITAHUIA, HEONPeaeneHHOCTb, COOTBETCTBYIOWANA e, NPU-
HUMaeT Bug — §, /\/nr

X; ey |u(x) Cwm. pasgen 7 v npunoxexue B

@ CraHgapTHas HeonpeaeneHHOCTs U3MEPSIETCS B TEX XKe efuHNLAXx, YTO U ¥, 1 MOXeT GblTb NpeacTaBreHa B
OTHOCUTENbHBIX BEMUHMHAX.
b MeTog MOXeT BKIMIOHYAT N, MOBTOPEHUIA BCErO METOAA, BKIIOHAsA BCE NPEAyCMOTPEHHLIE NOBTOPEHNS.

Tabnuuya 2 — CocraBnsiowwpye HeonpeaeneHHOCTH, 3aBUCSILUME OT OTKNNKA

NETOUYHUK CraHpapTHas .
BO3OEHCTBUA HeonpeneneHHoCTE?® °,

COOTBETCTBYIOWAA ¥

MNpumeyvanue

R Mcnonb3yloT ToNbKo B Cryyae, korga BbiIBNEHHOE NPU COBMECTHOM
u(d) nccrneaoBaHun CMELLEeHne yCTPaHeHo, a HeonpeaeneHHOCTb SABMSIeTCA
CYLWEeCTBEHHOMN.

(Mpown3BogHy1o MCNonNb3yIoT, YTO6LI OXBATUTL CIy4awu, KOrJaa ycTpaHe-
HME CMELWEHUs1 He CBOANTCA K NPOCTOMY CMOXEHUIO UMW BbIYMTAHUIO)

4
B

B S =a +bm a, n b — koaduumenTel Npeanonaraemon NUHEHoOH 3aBUCUMOC-
M MeXy S| U CPEAHUM OTKIIMKOM M, aHaNOMMYHOW ypaBHeHuto (11).

HaHHasa dopma npuMeHMMa TONbKO B Criyyae, Korga ycTaHOBNeHa
3aBUCUMOCTb S; OT M. B NpoTUBHOM cnyuyae MCMONb3yloT KOMGUMHMPO-
BaHHYIO OLIEHKY, COOTBETCTBYIOWYI0 By e, Tabnuupl 1

14



roCTP UCO 21748—2012

OkoHyaHue mabnuyst 2

NCTOMHUK CraHpapTHas
BO3AENCTBUS HeonpeaeneHHoCTb
cooTBeTCTBYIOWANA ¥y

a, b MpumevaHue
)

e §r =a +bm a, n b, — koaduumneHTl NpeanonaraeMon NUHENHON 3aBUCUMOC-

TV MeXay S; U CPeAHMM OTKNUKA /M, aHanorM4YHoOW ypaeHeHuio (9).
Ecnu cpegHee, nony4yeHHoOe NO N, NOMHLIX NOBTOPEHUI MeToAa, NPu-

MEHSIIOT K 06bEKTY UCTbITaHUI, HeONpeaerieHHOCTb, COOTBETCTBYIOLW AN

&, NpUHUMaeT Bug — §, /,/nr .

OTa hopma NpUMEHUMA TONBLKO B Criyyae, Korga ycTaHOBNEHa 3aBu-
CMMOCTb S, OT m. B npoTmBHOM cnyyae ucnonb3ytot 06 beANHEHHYI0 OLEH-
Ky, COOTBETCTBYIOLWYI0 B 1 &, n3 tabnuubi 1

B e §R= bm an b — koaPMULMEHTbI NIMHENHBIX OTHOWEHUA MeXay U CPeaHUM
OTKNMKa m, Kak onpeaeneHo B ypaBHeHusx (11) u (12).
Sg =a+bm 31y 06beanHEHHYIO OLEHKY CrieayeT UCMOoNb3oBaTh BMECTO OTAENb-
HbIX OLEHOK B n e (cM. Tabnuuy 1), koraa oTaenbHbIe 3aBUCUMOCTN S| U S,
$g = cm® OT M He yCTaHOBMeHbI
X lc;u(x;) Cwm. pasgen 7 v npunoxenue B

a CraHgapTHas HeonpeaeneHHOCTb M3MEPSIeTCs B TEX Xe eAuHuLaXx, YTo U ¥, U MOXeT ObiTb NnpeacTaBneHa B
OTHOCWTEIbHbIX BEMUYMHAX.

b MpepnonaraeTtcs npocTas NuHeliHas 3aBUCMMOCTb, COOTBETCTBYIOWASA YPaBHEHMIO (21).

¢ MeTog MOXeT BKMOYaTb 1, MOBTOPEHUI BCET0 MeTOAa, BKIoYasi BCE NpedyCMOTPEHHbIE NOBTOPEHUS.

11 OueHka HeonpeaeneHHOCTU KOMOMHMPOBaAHHOrO pe3ynbTara

11.1 KomBuHMpoBaHHLIN peaynsraT hopMUPYIOT 13 COBOKYMHOCTU PE3YNLTaToB Y; pasrvyHbIX UCMbITaHWA,
Kakabli U3 KOTOPbIX OXapaKTepK30BaH COBMECTHbIMW UCCrefoBaHUMU. Hanpymep, aHan1a cocTasa Msica 06bId-
HO BKItoYaeT onpeaeneHne cogepanus B Msice 6enka (paccuMTaHHOro nyTem onpeaeneHvs CoaepXaHusa B MAce
asoTa), kupa v Bogel. Mpu 9ToM cogepXaHre Kaxkaoi COCTORMSIIOLLIEN ONPeAensiloT COOTBETCTBYIOLLMM cTaHAAp-
THLIM METOAOM.

11.2 HeonpepaeneHHOCTb U(y;) ANA KaXA0ro pesynsrara y; MOXeT ObITb Mony4eHa Ha OCHOBE NPUHLMNOB,
yCTaHOBNEHHbIX B HACTOSILLIEM CTaHZApTe UNW HenocpeaCTBEHHO, Ucrorb3ys ypasHeHus (A.1) unu (A.2) cootseT-
CTBEHHO. Ecnu BenuuuHbI y; HesaBUCUMbI, CyMMapHyo HeonpeaeneHHocTs u(Y) ana pesynstata Y = f(y,, ¥, ...)

BbIMUCNAIOT NO hopmyrie
U(Y)=]’Z[C,- U(.Vi]2- (16)

Ecru y; He SBNs0TCA He3aBUCUMBIMU, AOMKHbI BbITh cAenaHbl MPeAnoNoXKeHWA OTHOCUTENBHO KoppenaLnum
B cooTBeTCcTBUM ¢ GUM (Takke ncnonb3yowmum ypasHeHue (A.2)).

12 NpepcTaBneHne nHdpopMauum o HeorpeaeneHHOCTU

12.1 O6wue nonoxeHus

HeonpeaeneHHoCTb MOXeT BbITh NpeAcTaBeHa B BUAEe CyMMapHOW CTaHAapTHON HeonpeaeneHHoCTU u(y)
WK paclunpenrHoit HeonpegerneHHocTn U(y) = ku(y) (k— koadpdmumeHT oxeaTa) (cm. 12.2 n GUM). B HekoTopbix
crnyyasx yao6Ho npeacTaBuUTb HeornpeaesieHHOCTb B OTHOCUTENbHLIX BENUYUHAX B Buae koaddulmeHTa sapua-
LMK UNW pacLLMpeHHON HeonpeaeneHHOCTU B MPOLEHTaX OT 3aperncTpupoBaHHbIX 3Ha4eHWI pesynbLTaTos.

12.2 Bui60op koadchbuymueHTa oxsara

12.2.1 O6wue nonoxeHus
Mpu oLieHKe cyMMapHOi pacluMpeHHOR HeorpeaeneHHoCTU MPUMEHSAIOT criedytoLl e uccnegoBaHnsa Ans
BblGopa koadcpuLmeHTa oxBaTa K.

15



rOCTP UCO 21748—2012

12.2.2 YpoBeHb filoBepuUs

[ns npakTuieckux Lenei AomKHO BbITb ykasaHo 3HaueHne CyMMapHO pacLULMpeHHON HeonpeaeneHHOCTH,
cooTBeTCTBYyOLLEee YpoBHI0 Aosepust 95 %. OgHako BbIGop YpoBHA AOBEpUsi 3aBUCUT OT AuanasoHa pakTopos,
TaKWX KaK KPUTUYHOCTb U MOCIedCcTBUS NPUMEHEHUS] HenpaBWibHbIX pesynsTraToB. 3Tu hakTopbl BMECTe ¢ Niobbl-
MW pekoMeHAAaLMSAMU UNW lopyuandeckumm TpeboBaHWSAMM, KacaloLWMMUCS MPUMEHEHUs], AODKHbI BbITb paccMoT-
peHbl Npu Bbibope K.

12.2.3 Yucno creneHel cBo6oabl, COOTBETCTBYHOLUX OLIEHKe

12.2.3.1 Ansa 6onblUMHCTBA NpakTUdeckux Lenei, koraa tpebyetcst 95 %-Hblll ypoBeHb JOBEPUA U YUCHIO
cTeneHe cBo60bl B AOMUHUPYIOLLIMX COCTaBMsIOLLMX HeonpeaeneHHocTy npeBbiwaeT 10 (> 10), Bbibop k=2
obecneunBaeT 4OCTAaTOYHO HAAEXHbI OXBAT BEPOATHOrO AnanasoHa 3HayeHuid. OaHako ecTb 06CTosATeNLCTBa, B
KOTOPbIX 3TO MPUBOAWT K CYLLIECTBEHHO 3aHWXXEeHHOW oLieHke, 0cobeHHO koraa oauH nnu 6onee 3Ha4YMMbIX HNeHOB
ypaBHeHust (14) uMeloT uncro cteneHel csobobl MeHee 7.

12.2.3.2 Ecnu ognH Takoi uneH u;(y) ¢ v; cteneHsiMmn ceobobl AOMUHUPYET (NpU3HaKoM sIBNsieTCsl BbINoMHe-
Hue HepaBeHcTBa u;(y) = 0,7u(y)), 0bbluHO AoCcTaTO4HO BbIGpaTh B KauecTBe v; apeKTUBHOE YNCIIO CTEMNEHEN
cB0oBOAbI Vi, COOTBETCTBYIOLLEE U(Y).

12.2.3.3 Ecnu HecKomnbKo 3HAaYUMBIX YIIEHOB MMET NPUBMU3UTENLHO paBHYO BEMUYMHY U YUCTIO CTEMNEHU
cBobopael, yaosneTsopsitoLLee ycrnosuio v; < 10, ans nonyveHust 3pdeKTUBHBIX 3Ha4YeHUIA YMcna creneHer csobo-
bl Vg CrieayeT NpUMeHNATL ypaBHeHue Benya-CatTepseiita (cM. ypaBHeHue (17))

(17)

3HaueHuWe k B 3TOM cryyae BbIBMPaIOT Ha OCHOBE V., UCMIONb3YS 3HAYeHWe KBaHTWUNSA ABYCTOPOHHEro
pacripegeneHvs CToloieHTa t ans Tpebyemoro ypoBHS AOBEPUS U V¢ CTENEHEN cBoGoabl. DTo Hanbonee 6e3o-
MacHo MpW OKPYrNeHUW HeLlerbIX 3HaYEeHUI V4 00 6rnnkaiiliero MeHbLUero Liernoro Ynucrna.

MpumedaHune— Bo MHOrMx obnacTax n3aMepeHuii M UCMbITaHWIA ATsi HOPMarbHOIO pacnpefeneHus YyactoTa
CTaTUCTMYECKMX BbIOPOCOB ABNAETCA QOCTaTOMHO BbICOKOW, MNO3TOMY NPUMEHEeHNe BbICOKUX ypoeHen gosepus (> 95 %)
6e3 XopoLlero 3HaHWsl pacrnpegeneHvs He pekoMeHayeTcsl.

13 CpaBHeHMe AaHHbIX BbIMNOMHEHUA MeToAa U HeonpeaeneHHOCTU

13.1 OcHOBHbIe NpeanonoXxeHUs

OueHka HeonpeaeneHHOCTN N3MEPEHUIA B COOTBETCTBUM C HACTOSLLMM cTaHAapTom obecrneunsaeT cTaH-
AapTHYO HeonpeaeneHHOCTb, KOTOPas XOTSA U OCHOBLIBAETCS, MPEXAe BCEro, Ha OLeHKaX BOCNPON3BOaNMOCTH
W NPOMEXKYTOYHOM NPELM3NOHHOCTH, OTAaeT oSkHoe hakTopam, KOTopble He M3MEHSHOTCSA B NpoLiecce ncecne-
AOBaHWI, B KOTOPbIX 3TN OLEHKM NPeLn3noHHOCTM Nony4YeHbl. B naeane ntorosasi ctaHgapTHas HeornpeaeneH-
HOCTb U(y) AOMKHA BbITb MAEHTUYHA HeonpeaeneHHOCTH, NoSyYeHHON Ha OCHOBE AeTarbHOW MaTeMaTUYeCcKol
Mogenu npouecca naMmepeHuii. CpasHeHUe 3TUX ABYX OLLEHOK, eCrniu 3TO BO3MOXHO, o6ecrneynBaeT nonesHyo
NpoBepKy ka4yecTBa oLeHKU. PekoMeHaoBaHHas npoueaypa onuncaHa B 13.2.

Mpoueaypa ocHoBaHa Ha ABYX BaXHbLIX MPeANONoXKeHUsIX:

- BO-TIEPBbIX, OLEHKY CTaHAapTHON HeonpeaeneHHOCTU U(Y) C Vg CTENeHsIMU cBOGOAbI 00bIYHO onpedenstoT
B NPeAnonoXeHn 0 HopMabHOM pacnpeaeneHnn HabnogeHuin (3To o3HavaeT, uTo (n—1 )(s2/02) noa4YuHseTca x2
pacnipegeneruto ¢ (n—1) cteneHsmy ceobogel). T0 NpeanonoXeHne No3BonsAeT Ucnonb3osate F-kputepuin. Oa-
HaKo, NOCKONLKY CyMMapHasi HeornpeaeneHHOCTb MOXET BKNoYaTb HeonpeaeieHHOCTb, CBSI3aHHYHO C BeNMYnHa-
MW, ONMCEIBAEMbIMW pacnpeaeneHusaMM pasnmyHoil hopMbl C pasnnuHbIMU QUCNEPCUAMU, Pe3YnbTaThl UCTbITa-
HWI HeoGX0AMMO paccMaTpUBaTh Kak MHAMKATOP, a YPOBEHb AOBEPUS criegyeT BblbupaTh ¢ HeobXoaMMOoit ocTo-
POXHOCTLIO;

- BO-BTOpLIX, 06bIMHO MpeanonaratoT, YTo ABe OLEHKN HeonpedeneHHOCTH, kKoTopbele ByayT cpaBHMBaATb,
MOMHOCTLO HE3ABUCUMBI. JTO TakkKe ManoBEpPOSATHO Ha MPaKTUKE, TaK Kak HekoTopble dhakTopbl MOryT 6bIT 0BLLK-
MW 4ns 06eunx olieHok. Bonee ToHK1e BO3AEWCTBUS SBMATCA NPeaAMETOM UCCef0BaHWA AN BbISIBNEHWUS BNUS-
HUA coCTaBMsOLLE HeonpeaeNeHHOCTH, COOTBETCTBYIOLLE BbINOMHEHUI0 paBoT B pasHbix labopaTopusix. Mpeano-
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naraeTcs, YTo NPUHATLI HeobXoaUMble Mepbi NPeaOCTOPOXKHOCTH, UTOOLI N3bexaTb 3Toro Bo3gencTsus. Ecnu
3HaYMMble pakTopbl SABMSOTCA 06LWMMK AN 06enx oLeHOK HeonpeaeneHHOCTU, O4eBUAHO, YTO OLeHKU ByayT
noao6Hbl 3HaUMTEsbHO Yalle. B aToM cnyyae, ecnu nocnefosareribHbIe UCTILITaHUS HE NMO3BONSAIOT BbIABNATL
CYLLIECTBEHHbIX Pa3nuuunii, pesyneTaTbl He criegyeT TPaKToBaTb Kak CBUAETENbCTBO aAeKBaTHOCTM Moaen u3me-
peHwiA.

13.2 NMpoueanypa cpaBHEHUA

Ons cpaBHeHUs1 ABYX oueHoK u(y)q U u(y), (u(y) = uly),) ¢ acbcbeKTUBHBLIMU YUCIaMK cTeneHel ceoboabl
V1 UV, COOTBETCTBEHHO M YPOBHEM A0Bepust o, (Hanpumep, ansa 95 %-ro yposHs gosepus o = 0,05), Heobxogumo
BbINOSTHUTL CReayowune eNCcTBUA:

a) Buiunenuts F = [u(y)/u(y),)%.

b) Hariti no Tabnuuam nnu NoNy4nTb C NOMOLLLHO NPOrpaMMHOro obecneveHns OQHOCTOPOHHEE BEpXHee
KpuUTUdeckoe sHadeHue F . = F(a/2, v4, v,). ECnv AaHbl BepxHee 1 HbKHee 3HaveHus], BbIGUpatoT BepxHee 3Have-
HWe, KoTopoe Bceraga GonbLue 1;

c) Ecnu F> F; , To u(y), cnegyeT cuntath 3Ha4MTenNbHO Gonblue u(y),.

13.3 MpUYUHBLI pasnuuuin

CyluecTByeT MHOMO NPUYMH A1 CYLLIECTBEHHOTO Pa3nUYMSa MeXay oLeHKaMu CyMMapHOl HeonpeaeneHHo-
cT. OHKW BKNIOYAIOT:

- HanW4Ke pasnuuuii B paboTe NabopaTopuii;

- CMOSb30BaHe MoAesu, He YYUTLIBAKOLLEN BIUSIHWS BCEX CYLLLECTBEHHbIX BO3AENCTBUIA HA U3MepPeHUs;

- HeBEpHoe onpeaeneHne oLeHKM 3Ha4MMOCTY BKNaaa B HeornpeaerneHHoCTb.

17
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MpunoxeHune A
(cnpaBouHoOe)

Moaxoabl K oLleHKe HeonpeAeneHHOCTU

A1 MNoaxog GUM

B pykoBoAcTBe MO Bbipa)keHWUIo HeonpeaeneHHocTn uamepenuii (GUM) ycTaHoBneHa MeTofornormst oueHkN Heo-
npeaeneHHoCTN n3MepeHnin pedynsrata y B COOTBETCTBUM ¢ MoZenbio npouecca usmepenun. Metogonorna GUM ocHo-
BaHa Ha pekoMeHgdauusix MexayHapoaHoi nanatel mep v BecoB (BIPM) [20], B COOTBETCTBUM C KOTOPLIMU COCTaBISAOWMNE
HeonpeAeneHHOCTM OLEHMBAOT NMMBO Ha OCHOBE CTAaTUCTMYECKOro aHanusa cepuv HabnwgeHuii (oueHka Tuna A), nnbo
apyrmmun cnocobamu (oueHka Tuna B), Hanpumep, UCMONb3ys OaHHblE NyOnUKauui 0 HEONPEAEneHHOCTU U3MePeHUii
06pasuoB MNK 3TanNOHOB CPaBHEHWSA UMW MHEHUs cneunanucToB. OTAenbHblE COCTABNAWME BbipaXatoT B BUAE CTaH-
OaPTHLIX OTKITOHEHWUI W, NpY HEOOXOAUMOCTK, 3aTeM OGbeaNHSIIOT.

BeinonHenne pekomengaumin BIPM B GUM HaumHaeTcsi ¢ MOCTPOEHWUs MOAENU M3MepeHuid B Buae yHKUMU
y = (X4, Xo, ..., XN), CBA3bIBAIOLLEN pe3ynkTaT M3MepeHni ¥ CO BXOAHBIMU BENUUMHamMm x;. Torga B criyyae He3aBnCUMBbIX
BX0AHbIX BenuunH GUM pgaeT HeonpegeneHHOCTb U(y) B COOTBETCTBUM C YPaBHEHNEM

(A1)

rae ¢;— KoM MOULNEHT YyBCTBUTENBHOCTU, OLEHNBAEMbIA B COOTBETCTBUM C ypaBHEHUEM ¢; = 3y/0x;, (4acTHas npon3sBoa-
Has y no Xx;);
u{x;) n u(y) — cTaHgapTHble HeonpeaeneHHOCTU (HeonpedeneHHOCTN U3MEPeHNn B BUAe CTaHOAPTHBIX OTKIOHe-
HUI) X; U Yy COOTBETCTBEHHO.
Ecnv BxogHble BenU4YMHbI HE SIBMSIIOTCA HE3aBMCHMMbIMM, BbipaXeHue Ans HeonpegeneHHocTu siBnsietcs Gonee
CNOXHBIM W ONpegenseTcs ypaBHEHUEM

N
X e Xp), (A2)
1j=1i#j

M=

u(y) = ﬁ&fun+
i=1

i

rae u(X;, X;) — KOBapuaums Mexay X; U X;;
CiU ¢; — KOI(ULIMEHTLI HYBCTBUTENBHOCTU, COOTBETCTBYIOWME YpaBHeHMIO (A.1).
Ha npaktuke 4acto koBapnaumio BbIPAXAIOT Yepe3 KO3 uUMEHT Koppenaunm r;

ul(x;, x;) = ulx;) u(x;) 1y, (A3)

rae -1 <r;<1.

B céyqaﬂx, YUNTbIBAIOLWMX HEMWHENHOCTb MOAENW U3MepeHuiA, B ypasHeHune (A.1) BKNIOHaloT 1neHbl 6onee BbICOKo-
ro nopsgka. 9ta cutyaumus 6onee nogpobHo onucaHa B GUM.

Mocne BblMUCNEHNS KOMOWHMPOBAHHON CTaHAAPTHOW HEONpPeaeneHHOCTU C UCMOMNb30BaHMEM YpPaBHEHWN
(A.1) — (A.3) pacwmpeHHyto HeonpeaeneHHOCTb onpeaensioT yMHoxas u(y) Ha koadbduumeHT oxeara k, KOTOpPbIW Bbibu-
paloT Ha OCHOBe 4Mcna creneHen ceoboawl gns u(y). bonee nogpo6Ho 310 onucaHo B pasgene 12.

B noaxoae GUM cyuwectByeT HesiBHOe MpeafoNnoXeHne, YTo BXOAHbIE AAHHbIE U3MEePeHbl NK HasHaqeHbl. Ecnn
CYLLECTBYIOT BO3AENCTBUA (Hanpumep, BO3AENCTBME oneparTopa), KoTopble MOTyT 6biTb HE onpegeneHsl Yepes namepu-
Mble BENWYUHBI, yA06HO chopMMpoBaThH CyMMapHYI0O CTaHAAPTHYIO HeoNpeaeneHHOCTb u(X;), KoTopas y4YnTbiIBaeT Takue
BO3AENCTBUA, UNU BBECTU AONONHUTENbHBLIE NEPEMEHHbIE B f(Xq, Xo, ..., XN)-

M3-3a opreHTaumMm Ha BXOAHbIE BENWYMHLI 3TOT MOAXOA MHOIAA HA3bIBAIOT BOCXOAALWMM MOAXOAO0M OLIEHKW HEO-
npeaeneHHocTw.

Pusnyeckan uHTepnpetTauma u(y) He AaBNAETCS OAHO3HAYHOW. [NockonbKy NPU oueHKe HeonpeaeneHHOCTU MoryT
6bITb MCNOMNB30BaHb! 3KCNEPTHLIE OLEHKM, TO W(Y) MOXHO paccMaTpuBaTh Kak (DYHKUMIO, XapakTepusyioLwWylo cTeneHb
poepua. OgHako MOXHO MonyquTb Gonee Npsamyilo U3NYECKYIO MHTEpPNPEeTauunio, onpeaenvues CTaHgapTHOe OTKITOHe-
HUe pe3ynsTaToB BbiuMcneHns u(y), kotopoe 6bino 6bl nonyyeHo, ecnu 6bl BCe BXOAHBIE NEPEMEHHbIe U3MEHSNUCH
criyyaiiibiM 06pa3oM B COOTBETCTBUM € NPUHATBHIMU AN HUX pacnpegeneHnaMn.

A_2 NMpyHUMN COBMECTHLIX UCCNEeaOBaHNN

A.2.1 OcHOoBHasa mogenob

MnaHvupoBaHue 3KCNEPUMEHTa NPW COBMECTHBIX MCCNEAOBAHUSIX, UX OPraHn3aumsa n ctatmctuyeckas obpabortka
noapo6Ho onucanbl B UCO 5725-1 — UCO 5725-6. Camas npocrasi Mogensb, Nexalas B OCHOBE CTaTUCTUYECKON
06paboTkM JaHHLIX COBMECTHbIX MCCNneAOBaHWK, 3agaeTcsl ypaBHeHueM (o6o3navennsa no NCO 5725)

y=m+B+e, (A4)

rae m — maremartunyeckoe oxugaHuve y,;
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B — nabopaTtopHasi COCTaBMNAOLWAA CMELLEHNS B YCIIOBUAX NOBTOPSIEMOCTH U NPeanonoXeHUst O HOpMarbHOM
pacnpegeneHun co cpegHum O 1 cTaHOapTHBIM OTKIIOHEHUEM O ;

€ — crydaiHas norpewHocTb B YCIIOBUAX NMOBTOPAEMOCTU W NPeanonoXeHusl 0 HopManbHOM pacnpeaeneHum co
cpegHum O 1 cTaHA@PTHBIM OTKIIOHEHUEM Oy,

Kpome Toro, npegnonaraetcs, 4To B u e HekoppenmpoBaHbl.

MpvmMeHeHne ypaBHeHWs (A.1) K NpocTol modenu aaeT ypaBHeHue (A.5) ans eAVHCTBEHHOrO pesynerata y

UA(y) = U3(B) + u?(e). (A.5)

2

Mockonbky 62 M 62,

ABNAOTCSA AUCMIEPCUSIMU, COOTBETCTBYIOLLMMYN B 1 €, 1 UX OLEHUBAIOT C MOMOLLLIO Aucnep-

cum Mexay nadoparopusimmn sf M QMCIIEPCUMN MOBTOPAEMOCTU 3r2 , MONYyYeHHbIX B Npouecce MexnadopaTopHbIX Ucche-

[0BaHUN, Tak, 4To W(B) = s 1 u(e) = s,, BO3MOXHO Nony4nTb ypaeHeHue (A.6) ansi cymmapHoii ctaHgapTHou Heonpeae-
TNeHHOCTU pe3ynerata u(y)
Py)= s2 + s2. (A.6)

Mo cpaeHennio ¢ MCO 5725-2 ypaeHeHne (A.6) npeactaBnaeT cobol MWL OLEHKY CTaHAApPTHOIO OTKIIOHEHWSA
BOCINPOU3BOAUMOCTU SR.

Tak kak 310T NoAX0A, OPMEHTUPYETCS HA NMOMHOE BbINOMHEHWE METOAA, €r0 Ha3biBaOT MHOIAA HUCXOAALWMWM NOgX0-
Aom.

CnepyeT yunTbIBaTb, UTO Kaxaas naboparopusi BeIMMCNAET CBOKO OLEHKY MO YPaBHEHWMIO ¥ = f(X4, X5, ...), nONaras ee
Hauny4lwen OLEHKON M3mepsieMol BenuuuHbel y ans nabopatopum. Torga, ecnm y = f(xq, x5, ...) — obwaa moaens,
ucronb3yemasl Ans onucaHusi NOBEAEHNA U3MEPUTENBHON CUCTEMBI, TO, CriefoBaTernibHO, NpU BbIMUCTIEHUN M Npeano-
naraetcsi, YTo AUCTIEPCUN, XapaKTEPU3YIOLLMECS OLIEHKAMKN S| U S,, ABNAIOTCS pe3ynbraToM U3MEHEHUS BENUYWH X1, ..., Xp.
Ecnm npegnonaraertcs, 4To ycnoBusi BOCMPOM3BOAUMOCTH 06ecneunBaloTCs Ansl criydyaiHon BeNnuUUMHbI NPU BCEX Cylue-
CTBEHHbIX BO3ENCTBUSX M NPUMEHSETCA hmnanmdeckas nHTepnpetraums u(y), npuBegeHHas Bollle, TO U3 3TOrO cneayer,
uTO W(y) B ypaBHeHun (A.6) siBnsieTcs oueHkol u(y), onmcanHol ypasHeHusammn (A.1) unu (A.2).

CraHpapTHOE OTKIIOHEHME BOCTNPOU3BOAMMOCTU, NOMYYEHHOE B COBMECTHOM WUCCIE0BAHUM, SIBMAETCA OCHOBON
ANsl OLEHKWU HeomnpeaeneHHoCcTn namepennin ([lepsbiil NpUHUMN, Ha KOTOPOM OCHOBAaH HACTOSILLMIA CTaHAapT).

A_2.2 BknioyeHne AaHHbIX NPaBUIbHOCTH

MpaBurnbHOCTL B OOLWEM Cryyae U3MepsieTCsl CMELEHNeM OTHOCUTENBHO NPUHSITOTO OMOPHOTO 3HadeHus. B He-
KOTOPbIX COBMECTHBIX MCCIEA0BAHUAX MPAaBUMNBHOCTbL METOAA B KOHKPETHOW cucteme uamepenuii (06eivHo CU) ncene-
aytoT nyTem aHanuaa obpasua cpasHennsa (CRM1) unm atanona eauHnubl hU3NHECKOH BENMYMHBI C NACNOPTHBIM 3Have-

HUeM (1, BbIpaxeHHbIM B eguHuLax aTol cuctembl (MCO 5725-4). Utoroeas cratucTuueckass Mogent onpegenseTcs
ypaBHeHWEM

y=0 +5+B+e, (A7)

rae I — nacrnopTHoe 3Ha4eHue;
6 — cmelleHne meToaa.

CoBmMecTHOe uccnegoBaHMe MOXeT JaTb OLeHKYy CMelleHnst 8 cOo CTaH4apTHbIM OTKIOHEHUEM S, PacCuUMTaH-

HbIM MO hopmyre
2 2
sg—(1-1/n)s
S:/R(p )r, (A.8)
rae p — KonmdecTeo nabopatopui;

n — KONMM4ecTBO MOBTOPEHUI B KaXaow nabopatopun.

HeonpeaeneHHocTs U(d), COOTBETCTBYIOWAs STOMY CMELLEHMIO, 33AAETCS YPaBHEHMEM
u?(3) = s§+u? (B), (A.9)

rae u(l) — HeonpedeneHHOCTb, COOTBETCTBYIOWANA NACNOPTHOMY 3HAYEHUIO i, MCMONb3yEMOMY ANA OUEHKM
NPaBunbHOCTU MPU COBMECTHOM WUCCIEA0BaHUN.

Ecrm cmelueHve, oueHEHHOE B Npouecce MCNbITaHUK, UCNONb3YIOT NPU BbIMMCIIEHUMN pe3ynbTaToB B naboparto-
pysiX, COOTBETCTBYIOLLYIO €My HeonpeaeneHHOCTb (€CNU OHa ABNAETCA 3Ha4UMTEeNbHOW) criedyeT BKNoYaTh B GlogxeT
HeonpeaeneHHoCTH.

A.2.3 Opyrne Bosne@cTBua. 0O6beanHeHHan moaens

Ha npakTtuke sg u u(3) HeobasaTenbHO BKNIOHAOT BCE U3MEHEHMNS, BNINAIOWME Ha pesynbTaTbl uamepennin. Oteyt-
CTBME HEKOTOPbIX BaXKHbIX (paKTOPOB BbI3BAHO XapaKTEPOM COBMECTHBIX MCCNEAOBaHWM; HeKoTopble hakTopbl MOTyT
OTCYTCTBOBaTb WNWN HE OLEHUBATLCA CRyYalHO UNW B COOTBETCTBMM C MNaHOM 3KCNepuMeHTa. BTopol npuHumn, Ha
KOTOPOM OCHOBAaH HACTOSILLMIA CTAHQAPT, COCTOMUT B TOM, YTO BO3AEUCTBUSA, He Habniogaembie B Npouecce COBMECTHOIO
nccnepoBaHus UNKU ABNSIIOTCH HE3HAYUTENbBHLIMU, UK GONKHBI ObITh YUTEHDI.

1) CRM — certified material.
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Mpole BCero y4ecTb 3TW BO3AEWCTBMSA, paccMaTpuBas BO3AEWCTBUSI OTKITOHEHUI X OT HOMUHAMBHbBIX 3HAYEHUN X;,
HeobXoAUMBIX Anst MONy4YeHUs OUeHKM y, npeanonaras npuonyxeHHy NMHENHOCTb 3TUX Bo3aencTBUi. O6beauHeHHas
MOZenb ONUCLIBAETCSl YpaBHEHUEM

y = 0+8+B+Y cix;+e. (A.10)

CymMMypoBaHve BefeTcsi N0 BCEM BO3AENCTBUSIM, KPOME NpeAcTaBleHHbIX B B, §, e.

MprMepsbl BKNovatoT Bo3aelicTBue otbopa BbIGOPKU, NOArOTOBKM UCMbLITAHUIA 00bekTa U M3MEHEHUS COCTaBa UMK
TMNa OTAENbHbIX O6GBLEKTOB UCMbITAHWIA. B CTPOrom cmbicre 3T0 NMHeapu3oBaHHas popma camoi obuwen mogenu. MNpu
Heob6Xx0OQMMOCTM MOXHO BKMOYATb B HEe YneHbl 6ornee BbICOKOTO NOPSAAKa UMM YMEHbl, YYMTLIBAIOWME KOPPEnsALMIO, KakK
onucaxo B [1].

OueBnaHoO, YTO LEHTPUPOBaHUE X' HE OKa3bIBAET BNUAHMSA Ha U(X;), Tak Kak = u(x’;), U3 Yero crnegyer, 4To Ans OLEHKN
HeonpeaeneHHoCTH, COOTBETCTBYIOLWEN ¥, MOXHO MCMNOnb3oBaTth ypaeHeHue (A.10) u cneayiolee ypaBHeHNe

WA (y)=s2 +82 +u?(d)+ P u?(x;). (A.11)

CyMMypoBaHve BeeTCsl Mo BO3OEUCTBUSM, HE YHTEHHbLIM B APYIMX YlleHaX YpPaBHEHUS.

CnegyeT OoTMETUTb, YTO MPU OLEHKE BbINOMHEHNS MeTOAa YCITOBUS NMPOMEXYTOUHOM NPEeLU3MOHHOCTU TaKKe MO-
ryT 6bITb ONMcaHbl ypaBHeHneM (A.10), XOTS UMCNO YNEHOB CyMMbI COOTBETCTBEHHO ByaeT 6onbLue, NocKONbKY Mo CpaBHe-
HUIO C YCIMOBMSAMM BOCMPOM3BOAUMOCTU B NMPOMEXYTOUHbIX YCINOBUSIX MEHbLLEE KONMYECTBO NepeMeHHbIX ByaeT MeHsTb-
¢a cnyYanHeiM obpasom. B obuwem cnydae ypaBHeHue (A.10) MOXHO NPUMEHSITb K JNIOObIM YCNOBUSIM NMPELU3MOHHOCTH,
YYUTBIBASA, YTO BO3AENCTBUSA CyMMUPYIOTCS. B criyyae, koraa s, 1 S| paBHbl HYTIO, 8 HEONPeaeneHHOCTb 06LLEero cmelLLeHust
He onpepeneHa, ypasHeHue (A.11) CTaHOBWUTCH MAEHTUYHBLIM ypaBHeHuto (A.1).

W3 aToro crneayeT ABa BeiBOAA:

- BO-NEPBbIX, HEOOXOANMO NMPOAEMOHCTPUPOBATDL, YTO KONMYECTBEHHbIE AAHHbIE, JOCTYNHbLIE Ansi COBMECTHOTO
WCCNedoBaHusl, COIMacyloTcs C paccMaTpyuBaeMbIMK pe3yrnbTaTaMu UCTIbITaHWIA,

- BO-BTOPbIX, JaKe NPV COrNacoBaHHOCTU AaHHbIX COBMECTHOIO MCCrea0BaHus AAnsi onpeaereHusl pearbHON OLLEHKM
HeonpeaeneHHoOCTU C y4eTOM AOMONHUTENBHBIX Bo3aencTBui (X B ypaHeHuu (A.10)) moryT 6biTb Heobxoammbl gonor-
HUTENbHbIE UCCreaoBaHus U Npeanonoxenus. Mpu ydete JONONHUTENBHLIX BO3AENCTBUI Npearnonaraercsi npuMmeHe-
HVe ypaBHeHus (A.1).

W, HakOHeU, B HAcTOsILLEM CTaHAApTe Ans YTBEPXKAEHUSs, YTO HAZAEXHYIO OLleHKY HeornpeAeneHHOCTU U3MepeHNi
MOXHO MONMy4YWTb HA OCHOBE aHanusa [AaHHbIX MOBTOPSIEMOCTH, BOCMPOU3BOAMMOCTM M NPaBUIIbHOCTU, MOINYYEHHbIX B
cootBeTcTBUM ¢ NCO 5725-1—MNCO 5725-6, ncnonb3oBaHbl Te Xe NPeanonoXeHnsl, UTO U B NEPEYUCNEHHbIX CTaHAap-
Tax.

a) Ecnu ucnonb3aytoTcs gaHHble BOCMPOM3BOAMMOCTHY, Npeanonaraercs, 1To Bce nadopatopun nogobHel No Bbl-
nonHeHuo pabot. B 4acTHOCTU, MX NPEeLU3MOHHOCTbE MOBTOPAEMOCTM AN AaHHOrO O6beKTa UCMbITaHUIA OAMHAKOBA, a
nabopaTtopHasi cocTaensowasl cmelenns B B ypaHeHun (A.10) cOOTBETCTBYET TOMY K& pacnpeAerneHuio, 4To U npu
COBMECTHbIX UCCNEeAoBaHUsIX.

b) WcneiTbiBaemble maTepuansl, UCNonb3yeMbie B UCCNeA0BaHNM, ABNSKOTCA FTOMOTEHHBIMU U CTAbUIBHBIMY.

A.3 ConocraBneHne nogxonos

MpuBeaeHHbIe paccygeHns OMUCHLIBAIOT ABa pa3nuYHbIX NoAaxoda K oueHke HeonpegeneHHoctu. Mopgxon GUM
ONVCbIBAET HEOMPeaeneHHOCTb B BUAe AUCNEepcumn, NONy4eHHON Ha OCHOBE AUCNEPCU BXOAHBIX JaHHbIX, COOTBETCTBYIO-
WX MaremaTndeckon mogenu. [ipyroi noaxon ncnonb3ayet hakT, H4To, ecriv OHW U TE Xe BO3AEUCTBUS 3aMETHO U3MEHSI-
I0TCSA B MpoLecce MccrnegoBaHusi BOCNPOU3BOAMMOCTHM, Habnogaemast gucnepcusa ABNSAeTCsl OLEHKOW Mccrneayemomn
HeonpeaeneHHocTn. Ha npakTvke 3HaYeHus HeonpeaeneHHOCTH, NoSyYeHHble HA OCHOBE pasfnuyHbIX MoAXoA0B, pas-
JNIMYHBI AN pasHbIX Lenen, BKIYas:

a) HernonHble MatemaTuyeckme mogenu (1. e. Npu HanM4uM HEN3BECTHLIX BO3OEUCTBUN);

b) HenonHoe MnNu HecyLLECTBEHHOE N3MEHEHWE BCEX BO3AENCTBYIOWMX (haKTOPOB B NMPOLIECCE OLEHKN BOCMPOU3BO-
AVMOCTMW.

CpaBHeHMe [OBYX pasnuMyHbiX OUEHOK MNO3TOMY MOMe3HO Arsl OUEeHKM MOMHOThI MoAdenu uameperuii. OgHako
cnegyet obpatMTe BHUMaHWe, YTO Habnogaemyo NOBTOPAEMOCTb MMM APYrylo OLEHKY MPELM3MOHHOCTU OYEHb Y4acTo
paccmarpurBaloT Kak OTAenbHYI0 COCTaBNAoLLYI0 HeonpeaeneHHoCcTn aaxe B nogxoge GUM. TouHo Tak e nHavBuayarnb-
Hble BO34eNCTBUSA O6bIYHO NPOBEPSIOT HA MX 3HAYMMOCTb UMW OLEHUBAIOT KOMMYECTBEHHO A0 OLEHKM BOCNPOU3BOAUMO-
cTn. Ha npaktuke ansi OLeHKM HeonpeaeneHHOCTM YacTO UCMONB3YIOT HEKOTOPbLIE 3MNeMeHTbl 060MX NoAXoA0B.

Korga oueHka HeonpegeneHHoCTV ANA MHTEepNpeTaumMmn CONPOBOXAAETCA pesynbrataMu, BaxHO, YTo6bl npobensbl
B kaxaom nogxoge 6binu 3anonHeHbl. BO3MOXHOCTU HEMOMNHLIX MoAenein Ha NpakTuke o6bIMHO JOMOMHAT rapaHTUpo-
BaHHBIMW OLEHKaMM, pacluMpsIoWwUMN HeonpeaeneHHoCcT Mogdenu. B HacToswmx pekoMeHgauusix ans ycTpaHeHust
HeafeKBaTHBIX M3MEHEHWI BXOOHbIX BO3AENCTBUA PEKOMEHAYETCs onpeaensiTb OLEeHKU JOMNONHMUTENbHBIX BO3OEWCTBUNA.
310 sABNseTCs IMOPUAHBIM NOAXOAOM, 00 BbEAMHAIOWMM SMEMEHTbI M HUCXOASLLErO Y BOCXOASILLEro NoaX040B.
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Mpunoxexve B
(cnpaBouHoe)

SKCHGPMMeHTaanaﬂ OLeHKa HeonpeneneHHOCTHU

B_1 NMpoueaypa oueHkn koapPnLneHTa 4YyBCTBUTENLHOCTH

Ecnv BxogHble BENUUUMHBI X; MOTYT U3MEHSITbCS HEMPEPLIBHO MO BCEMY AWana3oHy 3Ha4eHWi, peKkoMeHgyeTcsl
uccrneaoBaTtk BO3eNCTBME TakMxX MameHeHuwil. [pocTasi npouenypa, npegnonaraowasl npubnuanTensHO NMHENHYIO 3a-
BMCUMOCTb Pe3ynbTaToB OT X; CrieAyloLasn:

a) BbIbUpaloT Anana3oH U3MEHEeHUs! NePeMEHHON X; KOTOPbIA JOMKeH BbiTb OPMEHTUPOBAH Ha NyULLYI0 OLEHKY
(unn Ha 3HaveHue, xapakTepHoe Ans ykasaHHOro meTtoaa);

b) BbINONHAOT BCIO Npoueaypy M3MepeHui (Mnu Ty YacTb, KOTopasi kacaeTcsl X;) B Kaxaom u3 nsatu unu 6onee
YPOBHEMN X; C NOBTOPEHWEM, Npu HeobxoaumocTy;

C) paccunTLIBaOT M U306paxaloT NMHENHYI0 Modelnb B COOTBETCTBMM C pe3ynbratamu, UCMONb3ys X; B KayecTBe
abcumccel, a pesynsraT M3MepeHnin B Ka4ecTBe opavHaThl;

d) ucnonbayoT k0adPULIMEHT YYBCTBUTENBHOCTU, PaBHbIN YINOBOMY Ko3thduLMeHTy ¢;B ypaBHeHusix (A.1) unn (14).

OTOT noaxod, MOXET AaTb pa3nuyHble Ko3dMULUMEHTEI YyBCTBMTENBHOCTU AN Pa3fnyHbiX OObEKTOB UCMbITaHWIA.
3710 MOXeET 6bITb NPEUMYLLLECTBOM BO BCECTOPOHHUX MCCIefoBaHUsIX KOHKPETHOro obbekra unu knacca o6wektoB. [pu
3TOM, ecnv Ko3PMULMEHT YyBCTBUTENBHOCTU AOMKEH ObiTb NPMMEHEH K GONbLIOMY AMana3oHy PasnuyHbIX CUTyaLui,
BaXXKHO ybeamTbes, YTO pa3nuyHble 00beKTHl BeAyT cebsi aHanomyHo.

B.2 MpocTas npoueaypa oLeHKN HeornpeneneHHOCTH, BbLI3BaAHHOW CIy4YalHbIM BO3je MICTBUEM

Ecrin BxoaHble BENMUMHBI X; ABNSKOTCS QUCKPETHLIMW WK HEKOHTPONUPYEMbIMM, COOTBETCTBYIOLLYIO Heonpeae-
NEHHOCTb MOXHO MOMYy4YNTb Ha OCHOBE aHanu3a 3KCNEePUMEHTOB, B KOTOPbIX NepeMeHHasl U3MeHsIeTCsl CryyYaiHbiM
obpasom. Hanpumep, cocTae NoyBbl B 3KOMOMYECKMX UCCMEeA0BaHUSX MOXET UMeTb HenpeackasyeMmoe Bo3AencTene Ha
pesynbTaTtel aHanu3a. Ecnu cnyvariHele owmbkn He 3aBUCAT OT YPOBHSI UCCMeAyeMOW BEMUYMHBI, MOXHO MCCreaoBaTb
AVCnepcuio oWwmnbkK, SIBNAOLLENRCA pe3ynsTraTtoM Takmx M3MEHEHWIA, UCNoNb3ya cepuio 06LEKTOB, ANs KOTOPbIX 3aAaH-
HOe 3HayYyeHue UMM JOCTYMHO, UMK, eCNU U3MEHEeHNE U3BECTHO, MOXET ObITb NONy4YeHO TEOPETUYECKM.

O6was npouenypa BKIoYaeT B cebs:

a) BbINOMHEHWE MOMHOro M3MePeHNs Ha NpeacTaBUTeNbHOM Habope 06LEKTOB UCMbITAHUA B YCMOBUSIX MOBTOPSI-
€MOCTH, UCMONb3ys paBHOE KONMMYECTBO MOBTOPEHWUN ANs KaXAOoro o6bekTa;

b) BbMMCNEHME pa3sHOCTU C 3af4aHHbIM 3HAYEHWEM Ans Kaxgoro HabnogeHust;

C) NpOBeAeHne aHanwusa pesyneTaToB (PaHXMPOBAHHLIX MO BenuuuHe) B cooTBeTcTBUE ¢ ANOVA C ucnonb3oea-

HMEM CyMMbl KBaapaToB Anst HOPMUPOBaHWSA OLEHOK BHYTPUIPYNMNOBOW COCTaBMAIOWER aucnepcum S\%v N MEXIPynno-

BOW COCTaBMsAOLWEN gucnepcmm sg. CraHgapTHasi HeonpeaeneHHOCTb u(x/-), ABNAOWAACH PE3YrNLTaToM U3MEHEHNs X;,
paeHa s,

MpumeyaHune— Ecnu pasnuyHbie 06beKTbl MK Kacchl 06LEKTOB NO-Pa3HOMY PearmpytoT Ha nccreayemyio
BeNM4MHY (T. €. CYLLEeCTBYeT B3aMMOCBsA3b BEMHMHBI M Kacca uccreayemMsix 06bekToR), B3AMMOAEHCTBUE yBENMUmMBaeT
3HaveHue S,. [leTanbHoe UccneaoBaHue aTol CUTYaUNUU B HACTOSALLEM CTaHAapTe He MPUBOAUTCS.
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Mpunoxenne C
(cnpaBou4HoOe)

Mpumepkl pacyeTa HeonpeaeneHHOCTU

C.1 UamepeHue cogepxxaHns moHookeupa yrnepoaa (CO) B BbIXNONHbIX razax asTomobuns

C.1.1 BBepeHne

o noctaBkM Ha PbIHOK NErkoBble aBTOMOBWUMM AOMKHBI MPOXOAMTb UCMBITAHUSI TUMNA TPAHCMOPTHOIO CPeacTBa
Ans NpoBepKW BbINONHeHUs1 0b6s3aTenbHbIX TPeboBaHUIA OTHOCUTENBHO KONMHEeCcTBa YrapHOro rasa B BbIXIOMHbIX rasax.
(BepxHuit gonycTuMbIN Npegen cocTaenseT 2,2 r/km). MeTtoa ucnbitanuii onucax B Aupektuee EH 70/220 [21], rae BBepe-
Hbl cneaytowme TpeboBaHus:

- UMK gBuratens 3apaetcs Kak yHKUMS CKOpoCTM (KM/Y), BpemMeHu (c) n obopoToB aswratensi. Mccnegyemesii
aBTOMOOMINb MOMELLAIOT Ha CreumarnbHbld CTeHd ANs BbINONHEHUs1 33AaHHOI0 KONUYeCcTBa LMKIOB;

- nameputensHoe obopygoBaHme — rasoaHanusatop CO;

- KOHTPOIb OKpyXatowen cpefpl NPOBOAAT C UCMONb30BaHWEM CheLuansHON Kamepbl MOHUTOPUWHIA 3arpssHe-
HUIA;

- MepcoHan MMeeT creunarnbHyo NOArOTOBKY.

Takue MCMbITaHWsl Ha COOTBETCTBUE YCTAHOBMEHHbIM TPeBOBaHWMAM MOXHO BbIMOMHATE B UCNbITaTenbHOW nabo-
paTopun NpeanpusaTUs Mo NPOM3BOACTBY aBTOMOOUNEN nnu B He3aBUMCUMOW ucnbiTaTenbHoW nabopaTtopum.

C.1.2 JaHHble COBMECTHbIX UCcrneaoBaHnn

Mepea NpUHATMEM WM UCNONB3OBAHWEM TAKOro MeToAa WCMbITaHW HEOOX0AVMO OLEHUTb (OaKTOpPbl UMM UCTOHHU-
KW, BIUSIIOWME HA Pe3ynbTaThl UCMbITAHUIA (M, CredoBaTenbHO, HA HEeONMPeaeneHHOCTb pesyrbTaToB UCMbITaHnui). Takas
OLleHKa BbINOMHANACh MO AaHHbIM 3KCMEPMMEHTOB, NPOBOAMMBIX B pasnuyHbix nabopartopusix. [ns KoHTpona meTtoga
UCMbITAaHUI MexXnabopaTopHbI aKCnepuMeHT npoBoauncst B cootBetctBuM ¢ CO 5725-2. Llenb mexnabopatopHoro
3KCMepMMEHTa COCTOMT B TOM, YTOObI OLEHUTb MPEeLM3MOHHOCTb MeTOAa UCMBITaHUI NMpU NPUMEHEHUN ero B 4aHHOM
Habope ucnbiTatenbHbix nabopaTopui. OugHKa NPeLn3MOHHOCTM MOMyYeHa Ha OCHOBE fAaHHbIX, COOpaHHbIX B Mexna-
60paTOPHOM 3KCNEPVMMEHTE CO CTATUCTUYECKUM aHanmaoM B cooteeTcTBUM ¢ MCO 5725-2. Nccneaoeanne npoBeaeHb!
Tak, YToObI KaXXdblli y4aCTHUK BbINOMHAMN BCe He06X0aAMMble NPOLLeCCHl U3MEPEHUIA U yunTbiBan Bo3aencTeytowme hakto-
pbl.

Beino ycTaHOBNEHO, YTO NOBTOPSIEMOCTL B Nabopatopusix 3HAUYMMO HEe pasnuuyaeTcsl, a OueHKa CTaH4AapPTHOro
OTKIOHEHUA MOBTOPSEMOCTU MeToda ucnbitaHui paBHa 0,22 r/km. OueHka CTaHQapTHOIMO OTKITOHEHUS1 BOCNPOU3BOAU-
MOCTU MeToAa ucnblTaHWi paeHa 0,28 r/km.

C.1.3 KoHTponb cmelleHunn

OueHka NpaeunbHOCTU (KOHTPOINb CMELLLEHUS MO OTHOLLEHUIO K 3TAIOHY) BKIIOYAeT MEeTOAONOrM4Yeckue n TexHU-
Yeckue BONpoCkl. He cyliecTByeT «atanoHHOro aBTomobuns», kak o6pasua cpaBHeHust. [paBUNbLHOCTL cneyeT KOHTPO-
nvpoBaTtb npu kanubpoeke obopygoBaHusi cUCTEMbl UcnbiTaHui. Hanpumep, kanubpoBky aHanmaatopa CO MOXHO
BbIMOMHATE € NOMOLLLIO 3TANOHHOTO ra3a, a kKanubpoBKy MCMbITATENBHOIO CTEHAA MOXHO BbINOJHATHL ANS TAKUX Benu-
YMH, KaK BPeMsi, PaccTosiHne, CKOPOCTb M yCKOopeHue. 3HaHne HOpPM BbIGPOCOB BLIXIOMNHBLIX Fa30B [irisl pa3finyHbIX CKOPO-
CTel U Hanu4ne Apyron aHanorm4Hon nHdopmauum NoATBEPKAAI0T, YTO HEONPENENeHHOCTb, CBsI3aHHasi C 3TUMK Kanuob-
pOBKaMW, He AaeT CYLWECTBEHHbIX BKIAZIOB B HEOMNpPeAeneHHOCTb, CBSI3aHHYIO C pe3ynsratamm namepeHui (1. e. Besl
pacyeTHasa HeonpeAeneHHOCTb MHOTO MEHbLLE, YeM CTaHAapTHOE OTKIIOHeHWe BocrnpoussBoaumocTu). CMmelleHne Ha-
X0AUTCA NOA KOHTPONem.

C.1.4Mpeun3noHHoOCTL

MoeTopHble ucneiTatensHele Npobern B nabopatopum nokasanu, 4to pasbpoc cogepxanuss CO B BbIXJIOMHbIX
raszax (NOBTOpPAEMOCTb) He npeBbiwaeT 0,20 r/kM 1 HaxoauTcsl B Npeaenax AuanasoHa NoBTOPSIEMOCTH, HANAEHHOTO Npu
mexnabopaTtopHom nuccnegoBaHun. Takmm o6pasom, NpPeumanoHHOCTb HAXOAUTCS MO KOHTponem.

C.1.5 CooTBeTCTBME O6BLEKTOB NCNLITAHUN

MeTtoa npusHalT nogxogAwuMm ANA BCeX TPaHCMOPTHLIX CPEACTB, OTHOCSLLMXCA K NEKOBLIM aBTOMOOUIISIM.
Mockonbky HeonpeaeneHHOCTL UMEET TEHAEHUMIO YMeHbLIaThCA Ansa 6onee HU3KMX YPOBHEN BbIXIOMHbLIX Fa30B, HEO-
npegeneHHocTs Hanbonee BaxHa Ha ypoBHAX, 6MM3kMX K ycTaHOBNEHHOW rpaHuue. MNoatoMy 6bino pelweHo ucnonb3o-
BaTb OLEHKY HeonpeaeneHHOCTU, PaBHYI0 YCTAHOBNEHHOW FPaHnLE, KaK KOPPEKTHYI0 U HECKONIbKO KOHCEPBATUBHYIO
(rapaHTMpoBaHHy10) OLEHKY HeonpegeneHHocTn ansa Gonee HM3knx yposHel Bbiaenennsi CO. Heobxoaumo 3ameTuts,
€CIN UCMbITaHNA TPAHCNOPTHOIO CPEACTBA NOKA3LIBAIOT BLIXMON CYWECTBEHHO GOrblUe YCTAHOBIEHHOW rPaHuLibl, MOXET
oKasaTbCa Heo6xoAuMbIM NMPoBeAEHNE AOMONHUTENBHBIX UCCNEAOBaHUMA HEONPEAENEeHHOCTH, €ClU CPaBHEHUs ABNSA-
I0TCA KpUTHUHBIMKU. Ha npakTuke, ogHako, Takoe TPaHCNOPTHOE CPeACTBO Henb3sl npeanaraTtb Ansi npogaxu 6es3 ero
Mo epHU3aLuun.
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C.1.6 OueHKa HeonpeaeneHHOCTHU

Mockonbky NpegwecTBYOWME UCCNEA0BaHNST YCTAHOBUITN XOPOLLYIO KOHTPONMMPYEMOCTb CMELLEHUSA 1 NPeLn3NoH-
HOCTU B npejenax ucnbitTaTtensHon nadoparopun, a Takke OTCYTCTEBME BO3AENCTBYIOWMX (haKTOPOB, HE YHTEHHbBIX Npu
COBMECTHbIX UCCMNefOoBaHNsAX, CTAHAAPTHOE OTKIIOHEHME BOCMPOM3BOAMMOCTH, UCMONb3yemMOe ANl OLEHKN CTaHgapTHO-
ro OTKMOHEHWUS1 HEOMPEAENEHHOCTU, AaeT paclmMpeHHyto HeonpegenenHocTe U = 0,56 r/km (k = 2) gns ypoBHs JoBepusi
95 %.

MpwumedyaHune— WHTepnpeTaunsa HeonpeaeneHHOCTU pe3ynbTaTtoB B o6nacti npoBepku COOTBETCTBUS
paccmoTpeHa B UCO 10576-1").

C.2 OnpepeneHune cocTtaBa MAca

C.2.1 BBegeHue

Ans npogykumn u3 msica Heo6XOAMMO rapaHTUPOBaTh, YTO COCTAB MsCa COOTBETCTBYeT 3asiBneHHomy. Coctas
Msica OMPeaensiioT Kak kKoMOMHaumio cogepxanus asoTta (npeobpasoBaHHoro k obwemy Genky) u xupa. NpeacraBneH-
HbIA MPYMEP MOKa3biBAeT NPUHUMN 00beaUHEHNST Pa3NNYHbIX COCTaBMAIOWMNX HEONPEAENEHHOCTH, KaXaYI0 U3 KOTOPbIX
HenocpeaCcTBEHHO ONPEAEnsitoT U3 OLEHOK BOCNPOM3BOAMMOCTU, KaK ONMMcaHo B pasgerne 11.

C.2.2 OcHOBHbIe ypaBHEHUsA

MoNHBIN COCTaB MSICA Wyt ONPEOENsOT B COOTBETCTBUM C ypaBHEHMEM

Wneat = Wpro * Wat 5 (C-1)

rae Wyro — 0BLui Gerok B MACe, BbIpaXeHHbIN B Buae NPOLEHTa Maccsl;
Wiyt — OOlLLiee cogepaHue Xupa, BblpakeHHOe B BUAe NpoueHTa mMaccehl.
Benok B Msice Wy, BEIMMCNIAOT MO hopmyne

Wiro = 100 Wiy /i, (C2)

rge fy  — Ko3dMULUMEHT codepaHnsl a3oTa, COOTBETCTBYIOWMIA uccnegyeMomy marepuany,
Wy — MOMHOE cogepXkaHue asoTa B Msice.

B aTom cnyyae wp,n MOEHTMYHO ObLieMy coaepXaHuio asoTa wyy, ONpeaensiemMomy B COOTBETCTBUM C aHanmM3om
Kbenbaans.

C.2.3 Otanbl 3KCNepuMeHTa No onpegeneHno cocTaBa MAca

Mpv onpegenenun coctaBa Msica BLINOMHAIOT cregylowwme gencTBus:

a) onpeaensitoT COAEPXKaHNE XUPa Wigt;

b) onpepensioT cogepxaHue asota Wy,y Mo Keenbpanio (cpegHee ayGnMpoBaHHbLIX M3MepPeHui);

C) BBIUNCNAKT cofepXKaHne 06e3XMPEHHOro MACca Wy, U fiy (ypasHeHne (C.2));

d) BbIMMCNAIOT OBLLMI COCTAB MACA Wimeat (YPaBHEHME (C.1)).

C.2.4 CocTaBnsolme HeonpeaeneHHoOCTH

Cocraensiowme HeonpeaeneHHOCTM COOTBETCTBYIOT KaXAOW M3 BenuumH, nepeuncrneHHbix B C.2.3. Hanbonee
CYLLECTBEHHBIM FABMSAIETCA Wpro, COCTABNAWMIA NpnbnvxeHHo 90 % Macchl Wiyeq- Hanbonbluaa HeonpegeneHHocTb,
COOTBETCTBYIOLWANA Wy, ABIAETCA PE3YNETATOM:

a) HeonpegeneHHoCTH koaddunumeHTa fy, BbI3BAHHON HEMONHbLIM 3HaHWEM MUcchedyeMoro marepuana;

b) oTknoHeHuih MeToga B yCNOBMSX BOCMPOU3BOAMMOCTU MPW MOBTOPEHUW MeTOAa U MPU TOYHOM BbINOMHEHUU
MeToda B TeYeHWe AMUTENbHOIO BPEMEHM;

C) HeonpeaeneHHoCTH, BbI3BAHHOW CMELLeHNeM MeToaa;

d) HeonpeaeneHHOCTN, COOTBETCTBYIOLEN COAEPKAHMIO KNPa Wigt.

MpunvmeyaHune— HeonpegeneHHocTH, ykasaHHble B Nepeuncrnenusx a), b) n c) otHocaTtcsa k obpasuy
nabopaTtopun u MeTogy COOTBETCTBEHHO. YacTo BbiBaeT nonesHo rpy6o paccMoTpeTb Kaxaylo M3 3TUX Tpex COCTaBnsio-
WUX MpU naeHTudMKaLum HeonpeaeneHHoCTH, a Takke HeonpeaeneHHOCTb, COOTBETCTBYIOWYI0 OTAENbHLIM 3Tanam

npoueaypsi.

C.2.5 OueHKa cocTaBnAKLWMNX HeoNpeaeneHHOCTU

C.2.5.1 HeonpeaeneHHOCTb, cOOTBETCTBYOWAA fy

HeonpegeneHHocTb, cooTBETCTRYIOWAA fy, MOXET BbITh OLEHEeHa Mo NpuBedeHHbIM B NyOGnukaumsax aHaqeHnsm. B
[22] npvBegeHbl pes3ynbraThl UCCNEdOBaHMI CoAepXaHnsa a3oTa B rOBSAMHE, KOTOpble MOKa3bliBAKOT YETKNE pasnuyus
mexay AaHHbIMM, NONyYeHHbIMW NPU nccneaoBaHnm obpasLoB Msica OT pas3nuyHbIX NMOCTABLUMKOB W KyCckoB Msica. B [22]
TaKke gaHbl peKOMeHJaUMK Mo BblMUCIEHUIO HabngaeMoro cTaH4apTHOro OTkoHeHus ans fy = 0,052 n oTHocuTenb-
HOro crtaHgapTHoro oTknoHeHust 0,014 ansa Gonblworo AvanasoHa TUNOB BbIGOPOK.

M pumeyaHune — HenocpegcTBeHHO NPUMEHEHLI JaHHLIE COAEpXaHWa asoTa, onpeaeneHHble B [22],
nony4YeHHble ¢ ncnone3oBanvem metoga Keenbpans.

1) Cwm. Takke n. 4.2.2 (npumevanue 2) TOCT P UCO 5725-6—2002.
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C.2.5.2 HeonpepeneHHOCTb, COOTBETCTBYIOLWANA Wiy

MHdpopmauma 0 aByx coBMECTHbIX ucnbiTaHuax [22], [23] no3sonsieT nony4nTb OueHKYy HEONpeaeneHHOCTH, Bbi3-
BaHHON HWU3KOW BOCNPOM3BOAMMOCTLIO MNK OWMBKaMK BbINONHEHMA METOAA. TliarenbHas npoeepka yCnoBun ucnbiTa-
HWI NOKa3biBaET, BO-NEPBLIX, YTO Kaxagoe uccnegoBaHMe NPOBOASIT NO LWMPOKOMY AManasoHy TMNOB BbIOOPKM M C XOpo-
WKM penpes3eHTaTMBHBIM HAaGOPOM KOMNETEeHTHbIX nabopaTopuii, a BO-BTOPbIX, YTO CTAHA4APTHOE OTKIOHEeHWe BOCNpo-
M3BOAUMOCTU Sg XOPOLWO KOppenupyeT ¢ ypoeHeM asoTta. [lna ob6oux ucnbitanuii Haubonee nogxoasawas nUHeNHas
hyHKUMA 3agaeTca ypasHeHueM sg = 0,021 wyy. Kpome Toro uccriejoBaHne rnokasbiBaeT, 4To CTaHAapTHOe OTKITOHeHWe
NOBTOPAEMOCTU NPONOPUMNOHANbHO Wy € S, = 0,018 wyy n s = 0,011 wyy.

MeTopa TakoB, 4TO Kaxaoe M3MepeHne NoBTOPAIOT U onpeaensiioT BbibopouHoe cpegHee. YneH, COOTBETCTBYIOWMIA
NOBTOPAEMOCTH, KOTOPbIN NpeacTaBnseT coboln OoueHKy NOBTOPSIEMOCTU eQUHCTBEHHOTO pesynbrata, AomkeH BbiTb
cooTeeTcTRYIOWMM 06pa3oM npucnocobneH AnsA ydYera BO3AENCTBUSA C pedHero AByx pesynstatoe B naboparopum
(cM. KOMMEHTapUI, OTHOCAWMICA K S, B Tabnuue 1). HeonpegeneHHOCTb u(wyy), COOTBETCTBYIOWAA COAEPXKaHMIO a30Ta,

umeeT Bua
2, S 2. 00182
U(WtN) = WiNnySL +7r =W 0,011 +’T =0,017 WiN- (C3)

YpasHenve (C.3) paet nyyiuyro OUEHKY HEONpeaeneHHOCTU C Wy, COOTBETCTBYIOWEN Pa3yMHbIM USMEHEHUAM NPU
BbINOMHEHWN MeToaa.

BocnpousBoamMmMocTb Takke MCMONb3YIOT B Ka4eCTBE KPUMTEPUSI OLIEHKN MPELU3UOHHOCTU oTAenbHON naboparto-
pun. MeTog ycTaHaBNMBaeT, YTO pe3ynbTaTthl AOMKHb! ObITe OTEpOLLEHE!, ecnu AaHHbIe nonagatoT BHe 95 %-oro aosepu-

TENbHOIo MHTepBana (¢ rpaHuuamMm NpubnuanTensHo paBHeiMy 1,96s, V2 )- 9Ta npoBepka rapaHTUPyeT, YTO BHYTpUNa-
GopatopHas NPeLV3NOHHOCTb COOTBETCTBYET MPELMU3NOHHOCTM COBMECTHOIO WUCCIEAOBAHUSA.

MpwumeyaHune— Ecrin 9Ta NnpoBepka NoKasbIBaeT OTpULATENBHLIA pe3yneraT vawe, 4em B 5 % cnydaes,
BEPOATHO, UTO KOHTPOMPYEMOCTb NPELM3NOHHOCTM HEZOCTATOYHa U HeOBXoAMMbI AEHCTBUA NO KOPPEKTUPOBKE NpoLe-

nypbi.

Heobxoammo Takke paccMOTpeTb HEONpeneneHHOCTb, COOTBETCTRYIOLLYIO Wy U ABNAIOLWYIOCA Pe3ynbTraToM BO3-
OeliCTBMA HEU3BECTHOIO CMeLLeHUsl MeToga. B oTCYTCTBUM HapeXHblX 06pasLoB CPaBHEHUSI CPABHEHWE C anbTepHaTUB-
HbIMWM METOAaMM, UCMONb3YIOLWMMK APYTMe NPUHLUMNMbI, ABMAETCHA YCTAHOBMNEHHbIM CPEACTBOM OLEHKM cmeleHns. Cpas-
HeHune MeToda Kbenbdansa ¢ MeTogoM aHanmsa npu cxuraHnm obpasua ans onpeaeneHusl NonHoro azota v pasnuyHbIX
TUNOB BbIGOPKM ycTaHoBWNO paznuune 0,01wy. 31O yaoBneTBopseT kputepuio 26p (cm. Pykosogcteo MCO 33, ypaBHe-
Hue (4)), NnoaTeepX)aaloLemy, YTo HeonpeaeneHHOCTb, Bbi3BaHHAA CMeLeHNeM, afeKBaTHO NoAcYMTaHa Ansl AaHHbIX
BOCNPOU3BOANMOCTMW.

C.2.5.3 HeonpepeneHHOCTb, COOTBETCTBYIOLLAA Wiyt

HononHuTenbHbie JaHHbIE COBMECTHbLIX UCTbITAHUIA AN aHanu3aa xupa [25] AaT oueHKy CTaHg4apTHOrO OTKITOHe-
HUsi Bocnpou3BoanMocTn 0,02wiy. AHanm3 CHoBa BbINONMHAT ABaXAbI, a pe3ynbraTtbl NPUHUMAIOT TONMBKO B Crny4ae,
€CINKN pa3HOCTb HAXOAWUTCHA B COOTBETCTBYIOLLMX Npeaerax NnoBTOPAEMOCTH, rapaHTupys, UTo nabopartopHasi NpeLmy3noH-
HOCTb HaxoAuTcs nod KoOHTponeM. MNMpeawecteyowas Bepudukaumsa paboTel Ha COOTBETCTBYIOLEM 006pa3Le cpaBHEHUs!
ONsi OnpefeneHns Xupa yCTaHaBMMBAET, YTO HEONPEAENEHHOCTb, CBA3AHHAs CO CMELWEHNEM, aieKBaTHA 3HAYEHUSM
BOCMPOU3BOANMOCTMW.

C.2.6 CymmapHas HeonpeaeneHHoCTb

B Tabnuue C.1 npvBegeHbl 3HAYEHUs1 M HEONMPEAENeHHOCTb, NOACUNTAHHAS C UCNONb30BAHMEM 3TUX 3HAYEHWUNA.

Tabnwua C.1— brogxeTt HeonpegeneHHOCTU AN cocTaBa MAca

3HaveHue nokasarens
HaumeHoBaHue nokasatens

X; (% macchi) u(x;) u(x;) x;
CopaepxXaHue Xupa Wiy 5,50 0,110 0,020
CopepxaHue a3ora Wyy 3,29 0,056 0,017
KoathpnumenT fy 3,65 0,052 0,014
Benok Woro 90,1 90,1 x 0,022 = 1,98 '0’0172 +0,0142 =0,022
O6wwin coctas MACa Wieat 95,6 /1,982 +0110%2 =198 0,021
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Mpn onpepeneHnn paclwMpeHHOW HEONPeAeneHHOCTH ANA ypoeHA aAosepus 95 % CymMMapHylo CTaHAaApTHYIO
HeonpeaeneHHOCTb YMHOXAIOT Ha ko3 uumeHT oxeata k, paeHbin 2. [pn okpyrneHwn go AeyX 3HaKOB Mocne 3ansTon
nony4aroT pacluMpeHHyYI0 HeonpeaeneHHOCTb Ha cocTaB MAca U = 4,0 %; T. €. Wyeat = (95,6 £ 4,0) %.

MpumeyaHnne— B cooTBETCTBMM C NMPUBEAEHHBIMU pacyeTaMn B HEKOTOPbLIX CNyYasx cofepxaHne msca
moxeT npeBbiwaTte 100 %.

C.3 HeonpenenenHoctb metoaa AOAC 990.12 (c npuMmeHeHneM NNAcTUH ANA NnoacyeTa a3pobHbix 6akTepun)

C.3.1 BBegeHune

MeTtoa npeacraensieT cobon Mukpobuonornyeckuii MeTog aHanusa MUkpobHoON AeAaTenbHOCTU B NpoaykTax [27].
Mertog ncnoneayeT nnacTuHbl Ans 6akTepuanbHOW KynbTypel B BUAE CyXOl cpeabl U pacTBOpuMoro B Boge rens. Mpo6ebl
HAHOCAT Ha NNAacTUHbI B KonuyecTse 1,0 MN Ha MIAcTUHY W pacnpeaensioT No nnowaam npubnuantensHo Ha 20 cm2,
Mocne wHkyGauum NOACUNTLIBAIOT KONMMYECTBO KONMOHWI. N3mepaemon BENUUNHON ABNSAETCA KONUYECTBO hOPMUPYIO-
WMXCA KONMOHMIA. [INs1 MONyYeHWA 3Ha4YeHWIW, OTIIMYHBLIX OT HyNs, B Ka4YeCcTBe pe3ynbTaToB MCNoNb3oBaH Ig(konuyecTteo
konoHuii)"), nonyyeHHoro konu4ecTBa KONOHWIA, T. €. norapudm ¢ ocHosaHueM 10 oT konMuecTea hOPMUPYIOLLNXCA
KOJTOHUI (CFUZ)). OueHka HeonpegeneHHOCTH HeobxoanMa ANa Tpex 3roToBUTENEN NPOAYKTOB NMUTAHUA: NOCTABLWKOB
MOIIIOCKOB, MK/ 1 OBOLLIEMA.

Mpumep ocHoBaH Ha AaHHbIX AOKyMeHTa [28].PykoeoacTea A2LA.

C.3.2 CoBMecCTHbIe AaHHble UCCRneaoBaHnaA

MeTopa yTBepXaeH Ha OCHOBE COBMECTHbIX UCCeA0BaHWi BOCbMbIO NabopaTtopusaMm, Wwectu o6pasuos NpoaykTos
C pPa3snNu4HbIMKU YPOBHSAIMM 3arpa3HeHus, no ase npobel Ha obpasue npogykTa n gea NOBTOPeHUs Ha npoby. MNpoeeaenne
aHanusa AaHHbIX B COOTBETCTBMM C TpeboeaHuammn NCO 5725-2 n nccnegoeanne patudpvkaumm BkNoYano Bce atanbl
NpoBepKM 332 UCKIIOYEHWEM 3Tana onpeaeneHna TOHHOro pasMmepa NoAebIBOpkK (M3MepeHHble NPobbl GbiNK NONYyYeHsbI
B COBMECTHOM mccnegoBanum). B tabnuue C.2 npueegeHbl 3apMKCUPOBaHHBIE OLUEHKW CTAHAAPTHBIX OTKNOHEHW ans
NOBTOPSIEMOCTU U BOCNPOU3BOAWMOCTW COOTBETCTBYIOWME 3TUM Tpem BUAAM NPoAYKTOB B NPOLEHTaXx.

Tab6bnwuuya C.2 — [aHHble COBMECTHbIX uccneqoBaHuin a3pobHbix 6akTepuii B npegenax

Mvwa CraHpapTHoe ormoueu‘:ae CraHgapTtHoe OTKnonoeHue
BocnpouasoaumocTtu, % nostopaemoctu, %
KpeBeTku 11,1 9,8
OBoLuyn 9,2 6,3
Myka 5,8 53

JaHHble NOBTOPSAEMOCTM 1 BOCNPOU3BOAMMOCTU NpeAcTaBeHbl B BUAe CTaHgAPTHLIX OTKNOHEHUI OTHOCUTENbHO
cpegHero Habniogaemoro 3HaueHusl ans Ig (konuyecTeo konoHuit). 1o yaobHo Ana A4aHHOMO MeToaa, Y KOTOpOro pas-
6poc 3Ha4YeHUii NPMONU3NTENBHO MPONOpUMOHaNeH HabrnogaeMbiM 3HAYEHNAM U OTHOCUTENBHOE CTaHQAPTHOE OTKMO-
HEeHne ABndeTcsd I'IpVI6J'IVI3VITeJ'IbHO yCTOVIHVIBbIM.

C.3.3 KoHTponb cmeLweHus

UT06bI YCTaHOBUTB, HAXOAMTCSI N NabopaToOpHOE CMeELLEHNE B OXudaemblX npegenax, naboparopus BbiNoONHAET
CpaBHeHWe CBOWX Pe3ynbTaToB C pesynbratamu aTanoHHon naboparopuu. PesyneraThl gns OBOLLEN U KPeBETOK Bcerga
HaxogsTcs B npegenax £ 10 % (A;< 0,1 x, X — cpegHee COOTBETCTBYIOWMX HabrogeHuit). CpaBHeHWe peaynsTaTos ans
MYKU noKasbiBaeT pesynesraTt 5 % (A;< 0,05 x ). OTW OTKIOHEHUs1 COBMECTUMbI CO CTAHAAPTHLIM OTKIIOHEHWEM BOCMPO-
M3BOAMMOCTH; MO3TOMY CMELLEHWe SIBMAETCS NMPUeMNeMbIM.

C.3.4 KoHTponb Npeun3noHHOCTH

UT06bI YCTAHOBWTB, HAXOAMTCH U NPELU3NOHHOCTL B Mpedenax oxugaemsix rpaHul, B nabopatopun onpeaens-
10T OL€HKN CTaHOAPTHOIO OTKINOHEHUS MOBTOPSAEMOCTH No cepusam 13 10 noeTopeHuin. CTaHgapTHOEe OTKITOHEHWE NOBTO-
psieMoCTK ANns Bcex BUAOB NpoayKuum cocTaenseTt He 6onee 5 % (s;< 0,05 x ). MoaToMy NpUHATO pelleHne, 4TO NOBTO-
psAeMOCTb SIBNSIETCA He TOMNbKO NPUeMIIEMON, HO U SIBMSIETCS HUXKE COOTBETCTRYIOLLEN CKOPPEKTUPOBAHHOW BOCMPOU3BO-
avmocTn (cm. 6.3.2). CtaHaapTHble OTKINOHEHWs BOCMPOM3BOAMMOCTU NpuBegeHsl B Tabnuue C.3.

1 1gx = logqox.
2) CFU — colony-forming units.
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Tab6nwuuya C.3— CkoppeKTUpOBaHHble CTaHAAPTHLIE OTKITOHEHUSI BOCMPOU3BOAUMOCTH

n CraHgapTHoe OTHoCHUTENbHOE OTHoCHUTEenNbHO. CroppekTuposaHHoe
poAyxT OTKNOHEHWe BOCNPOU3BO- | cTaHpapTHOe OTKNOHeHue | cTaHpapTHOe OTKIOHe- crannapTHoe
oumocTn, % mexay nabopatopusimu, % | Hue nosTopsiemocTn, % | CTKIOHESHUE BOCNPOU3-
BoAMMOCTH, %
KpeBeTkn 11,1 5,2 5,0 7,2
OBowm 9,2 6,7 5,0 8,4
Myka 5,8 2,4 5,0 5,5

C.3.5 O6ocHOBaHMe BbIOOPa 00 LEeKTa UCTbITAHUI

C.3.5.1 Moarotoeka o6pa3uoB 1 npegeaputenbHasi 06paboTka

CoBmecTHOE uccriegoBaHue ucknounno ctagui otbopa npob6. C yyeTtom atoro nogrotoBka obpasuor (oT6op
noaBbIGopKM, B3BEWMBAHME) BHOCUT AOMNONHUTENbHO 3,0 % B CyMMapHyIo CTaHOApPTHY0 HEONPeOeneHHOCTb (Ha OCHOBe
MHEHWI akcnepToB). ATOT BKkNag npveeaeH B Tabnuue C.4.

C.3.5.2 ameHeHne HeonpeaeneHHOCT B 3aBUCUMOCTU OT YPOBHST OTKIMKa

BocnponasoganMocTb, NMOBTOPAEMOCTb M BKNa4 AONONMHUTENBHbLIX 3TAMNOB MOATOTOBKU 06pa3LoB npubnuanTensHo
NPONOPLMOHaNbHbI KOMMYECTBY KONOHWUIA a3pobHbIX BakTepuii Ha nnactuHe. o3ToMy OCHOBHas Modenb MOXET UMeTb
topmy ypaBHeHus (10), B KOTOPOM KOIhDULMEHT b paBeH CKOPPEKTMPOBaHHOMY OTHOCUTENbBHOMY CTaHOAAPTHOMY OT-
KIOHEHUIO BOCMPOWU3BOAUMOCTM, a AOMNONHUTENbHbLIN BKNag oT6opa BbIGOpKM BKITIOYEH Kak NpOMNopUUOHAnbHbIA BKaz,.
37O 3KBMBaNEHTHO NPOCTOMY Moaxoay (MCMonb3yeMOMy Bbllle) NPeAcTaBneHnsl BCceX BKNAAOB B HEONPeAeneHHOCTb B
BMAe OTHOCWTENbHBIX YNEHOB.

C.3.6 CymmapHas cTaHgapTHasi HeonpeaeneHHoOCTb

CymmapHast cTaHgapTHas HeonpeaeneHHOCTb (B BUAe OTHOCWTENBHOIO CTaHAaPTHOIO OTKIOHEHUS) ANsl KK[A0ro
TMNa NpogykToB npueegeHa B Tabnuue C.4.

Tabonuuya C.4 — OTHOCUTENBHOE CTAHAAPTHOE OTKIIOHEHWE BOCNPOU3BOANMOCTU

Mesxna6opaTopHoe OTHoCUTENbHOE cTaHaapT- | Bknag noarotoBkm CymmapHas craHaapTHas
Mpoaykr OTHOCUTENbHOE CTaH- |HOe OTKIOHEHWe MOBTOpsie-| obpasuos B craw- | HeonpeneneHHocts u(y) (s
[apTHOe OTKNoHehue, % mocTH, % [apTHylo Heonpepe- | BUAE OTHOCUTEILHOTO CTaH-
neHHocTh, % [apTHOro oTKNoHeHus), %
KpeBeTku 5,2 5,0 3,0 7,8
OBoLuyn 6,7 5,0 3,0 8,9
Myka 2,4 5,0 3,0 6,4

C.3.7 PacwumpeHHasn HeonpeaerneHHOCTb

PacwupeHHyto HeonpeaeneHHOCTb BbIMUCIAIOT, UCNONb3ys koahdULMEHT oxBaTa 2, KOTOPbIN COOTBETCTBYET YPOB-
HI0 goBepusi NpmbnuantensHo 95 %. PacwwupeHHasa HeonpepaerneHHocTb coctaBuna 15,6 %, 17,8 % v 12,8 % (kak
NpoueHT oT Ig (KOnM4eCTBO KOMOHWIA) A5l KPEBETOK, OBOLLEN U MYKWN, COOTBETCTBEHHO).

C.3.8 lononHnTenbHbIN aHaNn3

PesynkTtaThl MeToga TpaavuUMOHHO MOMy4YaloT B BUAE AECATUYHOrO norapudma oT Konmyectsa KONMoHUN a3pobHbIX
HakTepuii. OgHako Ansl eAMHCTBEHHOro 06beKkTa ucnbiTaHui YacTo 6ornee NonesHo onpegenuTb PacWNPEHHBIN MHTEP-
Ban HeonpeaeneHHOCTH (B TexX Xe eanHuuax). [ins 3HaveHuii ¢ HeonpeaeneHHOCTbIO B obnactu 3Haqvenun Ig ato nydwe
BCEro cAaenath, BbIMUCIAA pacLUMPeHHYI0 HeonpeaeneHHoCcTb B obnactu 3Hadenui Ig (cm. C.3.7) n npeobpasya 3Hadqe-
Hne CFU BnocneactBmMmn. 31O MOXHO NPOUNMIOCTPUPOBATL BbIUMCIIEHMEM PACLLUMPEHHBLIX UHTEPBANOB HeonpeaeneHHo-
cTu ans neeneayembix matepuanoe ¢ 150 CFU. CooTeeTcTByloWwmMe BbluMCNeHns NpuBeaeHsl B Tabnuue C.5.

Tab6nwuuya C.5— CkoppekTupoBaHHOE CTaHOAAPTHOE OTKITIOHEHUEe BOCTPOU3BOAMMOCTH

CraHgapTtHas PacwmupenHas Pacwmpennas Utorosbin
MpoaykT HeonpegeneH- Heonpegenen- | 19 01 150 HeonpenenenHocTs | YHTepBan Heonpe- uHTepBan
HOCTb (Kak HocTk (U) (kak CFU B eAuMHMLax AeneHHocTn AnA Iy | yeonpenenen-

cTaHpapTHoe NPOUEHT NeCATUYHOro (CFU) Hoctn CFU

OTKNIOHEHUE) 3HaveHun CFU) norapucpma
KpeBeTku 7.8 15,6 2,1761 0,3395 1,8366 — 2,5156 68 — 328
Osowm 8,9 17,8 2,1761 0,3873 1,7888 — 2,5634 61 — 366
Myka 6,4 12,8 2,1761 0,2785 1,8976 — 2,4546 79 — 285
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C.4 HeonpepeneHHOCTb NpW onpeaeneHNn KonnyecTsa rpyobiX BOMOKOH

C.4.1 Beegenue

MeToa ncnonb3yoT Npu onpeaeneHMn KonuyecTsa rpybbix BONOKOH B KOPMaXx Ans XXMBOTHbLIX. [og rpybbimm Bonok-
HaMu MOHMMAIOT KONMMYECTBO 06Ee3XMPEHHBIX OPraHNYeCKMX BELLECTB, HEPACTBOPUMBIX B KMCABIX W WENOYHbIX cpeaax.
CopaepxaHne BOMOKOH B KOPMax A5l XXMBOTHBIX 0BblYHO M3MeHsieTcst B MHTepBane ot 2 % Ao 12 % ot macchbl kopma.

C.4.2 BbluncrneHne KOHLEeHTpaLun BONIOKOH

CopepxaHune BONOKOH Cijnre, KQK NPOLEHT OT Macchl Npobbl (T. €. MAacCoBylo AONIO B NPOUEHTaxX) BLIMUCHSIOT NO

copmyrie

(Mgp — Mgy )—(Myg — Mpa)
Cﬁbre= sD Sams bd ba %100, (04)

rae ms — macca npobbl (4ns aHanu3a B3aTa npoba maccon 1 r), B rpammax;
mgq — Macca TUms u Npobel NOCNe BbiCyLIMBAHWSA MOCTOSIHHON Macchl, B IPaMMaXx;
msa — Macca Turmsa un I'Ip06bl nocne o03oneHusd, B rpaMmmax;
Myq — Macca TUIIA 1 NycToii Npobbl Nocne BbICyLIMBAHUA 40 NOCTOAHHOM Macchl'), B rpammax;
my, — Macca TUrna 1 nycTto npo6bl nocne o3oneHusl, B rpaMmax.
Brnok-cxema, nnnlCTpUpYIOLLAa OCHOBHbIE 3Tarbl METOAa, NpeacTaeneHa Ha pucyHke C.1.
C.4.3 [laHHble COBME@CTHbLIX UccnepoBaHnn
MeToa Obln 06BLEKTOM COBMECTHbLIX MccnegoBaHuii B cooTeeTcTBumM ¢ MCO 5725-2. MNATb pasnuyHbix BUAOB KOpMa
AN XKMBOTHbIX, NPEACTaBNSAOWMX TUNNYHBIE KOHUEHTpaumm rpybbix BOMOKOH W Xupa, 6binn nccneaoBaHsl B npouecce
MCMbITAHWIA. YYaCTHUKN MCMbITaHUI BLINONHWUAN BCE 3Tanbl METOAa, BKNIoYas pasmon npob. MonyyYeHHbIe OUEeHKN NOBTO-
pPSEMOCTU 1 BOCMPOW3BOAMMOCTM MpuBeaeHsbl B Tabnuue C.6.

Tabnuua C.6 — [JaHHble COBMECTHbIX CCNERoBaHUI cogepKanus rpyoObIX BONOKOH

OBwbekT Cpentee conepxanie CraHgapTHoe OtHocuTensHoe CTaHfapTHOe OTKIOHe-
ACTLITAHMiL BONOKOH. % OTKNOHEHUE BOCMPOU3BO- CranfapTHoe HUE NOBTOPAEMOCTH,
! AUMOCTU (SR) % OTKITOHEHUE BOCMNPOU3- (sr) %
BOIMMOCTH

A 2,3 0,293 0,127 0,198
B 12,1 0,563 0,0465 0,358
C 5,4 0,390 0,0722 0,264
D 34 0,347 0,102 0,232
E 10,1 0,575 0,0569 0,391

C.4.4 KoHTpOonb cMelleHnnA

YTobbl ycTAHOBUTB, HAXOAMTCA N NabopaToOpHOe CMeLLeHVE B OXUAAEMbIX Npegenax, nabopaTtopusi BeINOMNHsET
cpaBHeHue ¢ 06pasLoM CpaBHEHUs], CEPTUEULMPOBAHHBIM paccMaTpuBaeMbIiM METOAOM (3TO CYLLECTBEHHO, MOCKOMbKY
nsmepsieMas BenuuvHa onpegeneHa 3agaHHbiM MeTofdoM aHanwsa). [NacnopTHoe 3HaqeHwe cocTaensiet (93 + 14) r/kr
(9,3 %). NabopaTopus nony4una sHadeHune 9,16 %, cooTBeTCTBYIOWEE NAGOPaATOPHOMY CMeLLeHnIo A; = MuHyc 0,14 %.
OHo HaxoguTca B npegenax oXuaaemoro MHTepBana, ucxodst U3 CTaHgapTHOrO OTKIMOHEHWS1 BOCMPOU3BOAMMOCTU Ha
ypoBHe 9 %. CtaHgapTHas HeonpegeneHHOCTb MacMOPTHOrO 3Ha4eHws cocTaensieT npmbnuamtensHo 0,07 r/kr (0,7 %
MaCCOBOWM ,qOJ'IVI). OHa HeBenvka no CpaBHEHWUIO CO CTaHAapPTHbIM OTKITOHEHNEM BOCNPOU3BOAUMOCTU ANA aHanoOrm4vHbIX
YypOBHel copepxaHusi rpybbix BornokoH B Tabnuue C.6. [NosToMy cMelleHne ABNSETCA NPUEMIeMbIM.

) Nycras npoba npeanonaraeT UCrMonb3oBaHWe MyCTOro TUIMSA Ha BCex CTaansiX MeToaa.
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UamerbyeHune npob
[0 BO3MOXHOCTV MPOCEMBaHNS
yepes peLleTo ¢ AnamMeTpoMm
oTBepcTUa 1 MM

Y

Basewwusaxuve 1 r npobGbl
B TUrMe

BsselunBaHue TuUrns
ANs XonocTon Npoobl

MpuMeHeHne B KayecTBe
BcnomoraresnbHon hunbTpyoLLlein
- npucagxku (NpOTUBONEHHON
pob6aeku) 150 mn kunsiwen

H,S0,

(]

OHepruyHoe KunsHeHue

B TeyeHne 30 MUHYT

{

PUnNbTPOBaHUE U MbITEE ropsyei
Bogomn 3 x 30 mn

DoGasneHne
aHTUBCTEHUBAIOLLErO areHTa >
150 mn npu kmnesum KOH Y

OHepruyHoe KUNsueHue
B TedeHue 30 MUHYT

|

duneTpoBaHNE ropsven Bogon
3 x 30 mn

!

lNpumeHeHne Bakyyma, MbiTbe
auetoHom 3 x 25 Mn

!

BblcylumBanue 0 NOCTOSIHHON
maccel npy Temneparype 130 °C

!

Osonexue Npu TeMneparype
oT 475 °C po 500 °C
¥ B3BElUMBaHUE

\

BbrMucnenue npoueHTta
coaepXaHust rpyobiX BONTOKOH

PucyHok C.1 — [denicTBus No oueHKe copepxaHuns rpybuix BONOKOH




FOCTP UCO 21748—2012

C.4.5 KoHTponb Npeumn3noHHOCTN

Kak yactb Bepudmkauym metoga 8 nabopatopumn 6binv BeINOMHEHbI 3KCNEPUMEHTHI ANS OLEHKW MOBTOPSIEMOCTU
(B Nnpegenax napTum) KOPMOB, KOHLEHTpauus rpybuiX BOMOKOH B KOTOPbIX aHANOrMYHa KOHUEHTPauMn B HEKOTOPbIX
npobax NpoaHanuaMpoBaHHbLIX B COBMECTHbIX UCCneaoBaHusX. Pesynbtatel npueeaeHsl B Tabnuue C.7. CpaBHeHne C
Tabnuuen C.6 nokasbiBaeT, 4yTo nabopatopus nony4aer NPeLU3NOHHOCTb OHYeHb BNU3KYI0 K HaWAEHHON B COBMECTHbIX

nccnenoBaHusX.

Tab6nwuuya C.7 — [JaHHble NOBTOPAEMOCTN ANA KOHUEHTPauumn rpydbix BONOKOH

O6beKT UCNbITAHUI

CpepHee copepxaHue
BONOKOH, %

CraHpapTHOE OTKNOHEHUE
nostopaemoctu (s,), %

F 3,0 0,198
55 0,264
H 12,0 0,358

C.4.6 U3ameHeHne HeonpeaeneHHOCTU B 3aBUCUMOCTHU OT OTKNUKA

CTraHgapTHble OTKITOHEHUs! MOBTOPSIEMOCTH W BOCMPON3BOAUMOCTH, NpuBeaeHHble B Tabnuue C.6 yBennumsatotcs
C yBeNW4YeHNeM KOHUEeHTpauum rpybbix BonokoH. OgHako O4eBMAHO HECOOTBETCTBUE OTHOCUTENBbHOIO CTaHAapPTHOrO
OTKIIOHEHUA BOCNPOM3BOAMMOCTM MPOCTON nponopuunoHansHon mogenu. MNoatomy nabopartopus npu onpepeneHnn
HEeoNpeAeneHHOCTN Ha pa3NUYHbIX HabNIOAAEMbIX YPOBHAX KOHUEHTPaUMM BONOKOH WCNOMNb3yeT BOCMPOM3BOAUMOCTb,
HalAeHHYI0 Ha aHaNOrMYHbLIX YPOBHSIX B COBMECTHbIX UCCNEAOBAHUAX; HanNpumep, Ana ypoBHEN KOHLEHTPaLmMm BONOKOH
He Bbiwe 2,5 % (Maccoeas J4ons) cTaHpapTHOe OTKNoHeHue Bocnpoussogumoctn 0,29 % (maccoeas gons) BbIbpaHo u3
Tabnuubl C.6.

C.4.7 JononHnTenbHbIe thakTopbl

JlaGopatopus npoBena aKcrnepuMeHTanbHble U ApyrMe UccnefqoBaHusl BNUAHUA PasnUyYHbIX BEMWYMH Ha pesynb-
TaThl A4NA TUNWYHBIX 06BEKTOB MCNbITaHWW. MonydYeHHble OUEeHKW HeonpeaeneHHOCTW npueeaeHbl B Tabnuue C.8. Hu
OOVH M3 BKIAAOB He FABMSETCHA CYWECTBEHHbIM KPOME BIMSHWA BbiCyWUMBAHUS A0 NOCTOSIHHOW macchl. Heonpepenex-
HOCTb, COOTBETCTBYIOLAs 9TOMY 3Tany npouecca, nonyyeHa ncxoas na TpeboBaHnsA NOCTOAHHOW MACChl, YCTAHOBNEHHOIO
nabopaTopueit; «NocTosiHHAas Macca» He onpeaerieHa B CTaHAApTHOM MmeTofde, u nabopatopusi NpUHsNa pelweHne
MCMNONb30BaTh METOA BbICYLUIMBAHUA, NPUBOAALLMIA K Macce B npeaenax 0,002 r macchbl. [leneHne 31oro MakcuManbHOro

OTKMNOHEHUs1 Ha J§ JaeT oueHKy HeonpepaeneHHoctm 0,115 % (maccoeas gons) cogepaHusi BONOKOH, ecriv ansi
aHanusa B3sT 1 r npo6si.

Tabnwuuya C.8 — BnusHue pasnuuHbIX BENUHYMH Ha onpeaeneHne coaepaHns rpybbix BONOKOH

CooTtBetcTBYlOWAN
WeTounnk 3HaueHue CranpapThan HeonpeaeneHHoCTsL B WUcTounuk undopmavimn
HeonpeneneHHoOCTn HeonpeaeneH- BUAe CTaHOQapTHOro
HOCTb OTKNOHEHUA NoBTOpAE-
MOCTH
Macca npobsbl 1,0r 0,00020 r 0,00020 CeunaeTenbcTBO O KanubpoBke
KoHueHTpauums — — 0,00030 Ony6nvkoBaHHbIe AaHHble 06 K3-
KUCIOTbI MEHEHUW CoAEepXaHUsl BOITOKHA B 3a-
BUCUMOCTU OT KOHLIEHTpauuu Kucno-
Thl
KoHueHnTpaums — — 0,00048 Ony6nukoBaHHble AaHHble 06 W3-
Lernoym MEHEHUN CoAepKaHusl BOITOKHA B 3a-
BUCMMOCTM OT KOHLEHTPALMK LLENoHm
Bpema paspy- — — 0,0090 OnybnukoBaHHble AaHHble 06 W3-
WweHUuss B KWUCIOWM MEHEHUM CoAepXaHUsl BOITOKHA B 3a-
cpege BUCMMOCTU OT BPEMEHU BbIBAPUBaHWUSA
Bpems paspyuwe- — — 0,0072 Ony6nukoBaHHble AaHHble 00 W3-
HUSI B WeEnoYHOMN MEHEHUM COAEepXaHusi BONIOKHA B
cpepe 33BUCUMMOCTM OT BPEMEHU BbIBapU-
BaHWA
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OkonyaHue mabnuuesi C.8

CooTBeTcTBYIOWAA
MeTouuk 3HaueHune CTannapTHas | HeonpeseneHHocTs B WUcTounuk undopmaumumn
HeonpeaeneHHoOCTn HeonpeaeneH- BUAE cTaHpgapTHOro
HOCTb OTKNOHEeHUA NnoBTopAe-
MOCTH
BbicywmBaHve — 0,00115r — NlabopartopHble TpeboBaHua no-
40 NOCTOAHHOW Mac- CTOAAHHOWN MacChl
Cbl
Temnepatypa u — He3Haum- — Ony6nukoeaHHble AaHHble 06
Bpemsl 030MeHust TenbHas OTCYTCTBUMN CYLLECTBEHHBIX W3MEHe-
HUWA CoAEep>XXaHWA BOMOKOH B 3aBUCU-
MOCTU OT W3MEHEHWA Temnepartypbl
W BPEMEHN 030MeHnsn
MoTeps macchl — Heanaum- — JkcnepMMeHTanbHbIe uccnegoBa-
nocrne o03o0reHus TenbHas HUA
Ans1 XOnocTon npo-
6bl

C.4.8 CymmapHan cTaHgapTHas HeonpeaeneHHOCTb

Mockonbky HeonpeaeneHHOCTb, COOTBETCTBYIOWAA BLICYLUMBAHWIO A0 NOCTOSIHHON MAacChbl, HE MPOMOpLMOHanbHa
YPOBHIO TpyObIX BOMOKOH, HEBO3MOXHO MPUHATHE NPOCTYI0 NPOMNOPUMOHANbHYI0 MOAENb AN OLEHKN HeonpeaeneHHoc-
. BMecTo 3T0ro yao6HO OLEHUBaTb HeONMPEAENEeHHOCTb, COOTBETCTRYIOLLYIO TMMMYHLIM YPOBHSIM MPY6bIX BONMOKOH. OLieHKN
HeornpeaeneHHoOCTW npveegeHsl B Tabnuue C.9.

Tabnwuuya C.9— CkoppekTMpoBaHHOE CTaHAAPTHOE OTKNOHEHNe BOCNPOU3BOAUMOCTH

CopepaHue BONOKOH, % CraHOapTHOE OTKNOHEHUE

BOCMPON3BOAMMOCTH (SR), %

JononHuTenbHbIA BKNAag
BbICyLUIMBaHUA, %

CymmapHasa ctaHgapTHas
HeonpepeneHHocTb u(y), %

<25 0,293 0,115 0,31
25k5 0,390 0,115 0,41
5k10 0,575 0,115 0,59

C.4.9 PacwmpeHHasi HeonpeaeneHHOCTb
PaclwuupeHHasa HeonpeaeneHHOCTb BblMUCTEHA C kO3DULUNEHTOM OXBaTa 2, KOTOPbIA COOTBETCTBYET YPOBHIO 4O-
Bepusi, NpUbNnanTensHo pasHomy 95 %, gaeT paclwupeHHyo HeonpegeneHHocTb 0,6 %, 0,8 % n 1,2 % cooTeeTcTBEHHO
ONs1 PasNMYHbBIX AMana3oHOB CoaepXXaHus BOINOKOH B Tabrnvue C.9.
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MpunoxeHne A
(cnpaBo4Hoe)

CBefeHUs 0 COOTBETCTBUMU CChINMOYHLIX MeXAYHapPOAHLIX CTAaHAAPTOB,
yKa3aHHbIX B 6ubnuorpacpumn HacTosiLero craHgapra,
HaluuoHanbHbIM cTaHgapTam Poccuitickoil ®epepauuu

Ta6nuua OJA1

O6o3Ha4eHne cCblNOYHOro CreneHb O6osHaveHne U HaMMeHOBaHUE COOTBETCTBYIOLLEro
MeXAYyHapOOoHOro ctaHpgapra COOTBETCTBUA HaUUOHaNLHOro ctaHpapra

MCO 3534-1:2006 — *

NCO 3534-2:2006 — *

MCO 3534-3:1999 IDT P 50.1.040 — 2002 Cratuctnyeckne metoasl. Cnoeapb u yc-
noBHble 0603HaueHusi. Yacts 3. MnaHupoBaHne 3KCNepuMEHTOB

MCO 5725-1:1994 IDT MOCT P UCO 5725-1 — 2002 TouHOCTb (MPaBUNBHOCTL U Npe-
LIM3MOHHOCTb) METOAOB U pe3ynbtatoB usmepenun. Yacte 1. Oc-
HOBHbIE MONOXEHNA U onpeaeneHns

MCO 5725-2:1994 IDT FOCT P UCO 5725-2 — 2002 TouHOCTb (MPaBUNBHOCTL U Npe-
LIM3MOHHOCTb) METOAOB U pe3ynbTaTtoB usmepeHun. Yacte 2. Oc-
HOBHOW METO[, OMnpeaeneHns NOBTOPSAEMOCTH N BOCMPOU3BOAM-
MOCTM CTaHAAPTHOMO METOAAa U3MEPEHUN

MCO 5725-3:1994 IDT FOCT P NCO 5725-3 — 2002 TouHOCTb (MPaBUNBHOCTL U Npe-
LUM3NOHHOCTL) METOAOB U pesynbratoB uamepenwmii. Yacts 3. lMpo-
MEXYTOYHbIE MoKasaTenu NPeLn3VOHHOCTU CTaHAApTHOro MeToAa
M3MmepeHun

NCO 5725-4:1994 IDT OCT P UCO 5725-4 — 2002 TouHoCTb (NMPaBUINBHOCTL U Npe-
LUM3NOHHOCTB) METOAOB M pe3yrnbratoB uamepenuii. Yactb 4. Oc-
HOBHble MeTOAbl onpefeneHust NPaBuNbHOCTU CTaHAAPTHOTO Me-
TOAa N3mepeHui

MCO 5725-5:1998 IDT OCT P UCO 5725-5 — 2002 TouHOCTb (NpaBUNbHOCTbL U Mpe-
LUM3NOHHOCTb) METOAOB M PesynbratoB uamepeHun. Yactb 5. Anb-
TEpHaATUBHbIE MeTOAbl OnpeaeneHnsi NPeUM3MOHHOCTU CTaHaapT-
HOro mMeToga U3MepeHuin

MCO 5725-6:1994 IDT OCT P UCO 5725-6 — 2002 ToyHOCTb (NpaBUNbHOCTBL U Mpe-
LUM3MOHHOCTb) METOAOB W pe3ynkTatoB mamepeHuin. Yacts 6. Uc-
Nonb30BaHWE 3HAYEHWN TOYHOCTU Ha MpaKTUKe

NCO 7870-4:2011 — *

MCO 8258:1991 IDT FOCT P 50779.42 — 99 ( UICO 8258-91) Ctatuctudeckue MeTo-
abl. KoHtponeHble kapThl LLyxapTa

MCO 10576-1:2003 IDT FOCT P UCO 10576-1 — 2006 Ctatuctndeckne metoasl. Pyko-
BOACTBO MO OLUEHKE COOTBETCTBUS YCTAHOBINEHHbIM TpeboBaHMsAM.
YacTb 1. O6wue npvHUmMnbI

NCO 11648-1:2003 IDT FOCT P NCO 11648-1 — 2009 Ctatuctnyeckue metogbl. Beibo-

POUHbIA KOHTPOINb HeWTy4YHON npoaykuuun. Yacte 1. O6wme npuH-
uunbl
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OkoHyaHue mabnuusi JA.1

NCO/M3K 98-3:2008

O6o3Ha4YeHUe CCbINOYHOro CreneHb O6o3HavyeHue M HaVMEHOBaHUe COOTBETCTBYIOLLErO
MeXAYHApPOOHOro crtaHgapTa COOTBETCTBUA HaunoHaneHOro craHgapra

NCO 11648-2:2001 IDT [OCT P NCO 11648-2 — 2009 Cratuctnyeckne metogbl. Beibo-
POYHBIN KOHTPOIE HEWTY4YHON npoaykumm. Yacts 2. OT6op BHIGOP-
KW CbINy4MX MaTepuanos

PykosogcTteo MCO 33:2000 — *

MCO/M3K 17025:2005 IDT FOCT P MCO/M3K 17025 — 2009 Obwme TpeboBaHus K komne-
TEHTHOCTU UCMbITATENbHbIX M KanMBpoBOUHbIX nabopaTopuii

PykosoacTeo IDT MOCT P 54500.3 — 2011/Pykoeogcteo NCO/M3K 98-3:2008

HeonpegeneHHocTb namepenus. Yacte 3. PykoBodcTBO Mo Bblpa-
XKEHUI0 HEeOMnpeaeneHHOCTN U3MepeHus

PykoBoacTBo
NCO/M3K 99:2007

*

NCO/M3K 17043:2010

COOTBETCTBUA CTAHOAPTOB!

- IDT — naeHTn4HbIE CTAHOAPTHI.

* COOTBETCTBYIOWMI HAUMOHAMNbHLIN CTaHO4APT OTCYTCTBYeT. [lo ero yTBep)XAeHUsi PEeKOMEHOYETCA UCMOoNb3o-
BaTb NepeBod Ha PYCCKUM s3bIK AAHHOIO MEeXAyHapoaHOro ctaHgapra. lepesoq AaHHOMO MeXayHapOAHOro CTaH-
JapTta HaxoauTcs B PeaepanbHOM MHMOPMALMOHHOM POHAE TEXHUYECKMX PErnamMeHToB M CTaHOapToB.

Mpumeyanune— B HacToAwel Tabnuue UCNONb30BaHO Crieayloliee ycroBHoe 0603Ha4eHne cTeneHn
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Bu6nuorpadcus

ISO 3534-1, Statistics — Vocabulary and symbols — Part 1: General statistical terms and terms used in probability
ISO 3534-2:2008, Statistics — Vocabulary and symbols — Part 2: Applied statistics

ISO 3534-3, Statistics — Vocabulary and symbols — Part 3: Design of experiments

ISO 5725-1:1994, Accuracy (trueness and precision) of measurement methods and results — Part 1: General
principles and definitions

ISO 5725-2:1994, Accuracy (trueness and precision) of measurement methods and results — Part 2: Basic method
for the determination of repeatability and reproducibility of a standard measurement method

ISO 5725-3:1994, Accuracy (trueness and precision) of measurement methods and results — Part 3: Intermediate
measures of the precision of a standard measurement method

ISO 5725-4:1994, Accuracy (trueness and precision) of measurement methods and results — Part 4: Basic methods
for the determination of the trueness of a standard measurement method

ISO 5725-5:1998, Accuracy (trueness and precision) of measurement methods and results — Part 5: Alternative
methods for the determination of the precision of a standard measurement method

ISO 5725-6:1994, Accuracy (trueness and precision) of measurement methods and results — Part 6: Use in
practice of accuracy values

ISO/TR 7871:1997, Cumulative sum charts — Guidance on quality control and data analysis using CUSUM
techniques™

ISO 8258:1991, Shewhart control charts

ISO 10576-1, Statistical methods — Guidelines for the evaluation of conformity with specified requirements
— Part 1: General principles

ISO 11648 (all parts), Statistical aspects of sampling from bulk materials

ISO Guide 33, Uses of certified reference materials

ISO/IEC 17025, General requirements for the competence of testing and calibration laboratories

ISO/IEC Guide 98-3:2008, Uncertainty of measurement — Guide to the expression of uncertainty in measurement
(GUM:1995)

ISO/IEC Guide 99:2007, International vocabulary of metrology — Basic and general concepts and associated terms
(VIM)

ISO/IEC 17043, Conformity assessment — General requirements for proficiency testing

AFNOR FD X07-021 (October 1999), Normes fondamentales — Métrologie et applications de la statistigue — Aide
a la démarche pour l'estimation et l'utilisation de l'incertitude des mesures et des résultats d'essais
Recommendation INC-1 (1980), BIPM

European Directive 70/220, Measures to be taken against air pollution by emissions from motor vehicles
KAARLS, R. Proc.-Verbal Com. Int. Poids et Mesures, 49, BIPM, 1981, pp. A.1-A.12

References for Example C.2

Analytical Methods Committee. Analyst, 118, 1993, p. 1217

SHURE, B., Corrao, P.A,, Glover, A. and Malinowski, A.J. J. AOAC Int., 65, 1982, p. 1339

KING-BRINK, M. and Sebranek J.G. J. AOAC Int., 76, 1993, p. 787

BREESE JONES, D. US Department of Agriculture Circular No. 183 (August 1931)

References for Example C.3

Official Methods of Analysis, 18th Ed., AOAC INTERNATIONAL, Gaithersburg, MD, 2007

METTLER, D. and THOLEN, D. A2LA Guidance Document G108 — Guidelines for Estimating Uncertainty for
Microbiological Counting Methods. American Association for Laboratory Accreditation, 2007

1) Cranpapt ISO/TR 7871:1997 3ameHeH Ha WCO 7870-4:2011 KapTbl KOHTPONbHbIE ANs oBLiel CyMMbI. Pyko-

BOACTBO NO KOHTPONIO KAYECTBa U aHanmn3y JaHHbIX C UCNONb30BaHUEM meToauk obwen cymmel (ISO 7840-4:2011 Culmu-
lative sum charts — Guidance on quality control and data analysis using CUSUM techniques).
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YK 658.562.012.7:65.012.122:006.354 OKC 17.020

KntoueBble cnoa: oLeHKN HeonpeaeneHHOCTH, NOBTOPAEMOCTU, BOCNPOU3BOANMOCTU, NpaBUbHOCTU, MateMaTi-
YyecKkoe oXXungaHue, npeln3noHHOCTb, CTaHOapTHOE OTKITOHeHWe, Ancnepcund, cCMeLleHne
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