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BBegeHune

Lienb cucTeMbl U3MepeHUin saepHbIX MaTepuarnos 3aknodaeTcsl B MOMyYeHUM AaHHbIX O KOMUYecTBe,
3MeMeHTHOM 1 M3OTOMHOM CocTaBe AAepHbIX MaTepuanos B 3oHax GanaHca matepuanos (36M). Heonpege-
NEHHOCTb pesyNbTaToB U3MepeHUii ABNAETCSA BAXHON XapakTepUCTUKON, Tak Kak BNMSeT Ha NpUHMMaeMble pe-
weHna. OT60p Npo6 MoXeT BHOCUTb 3HAYMTESbHLIV BKMad B AaHHY0 HeoNpeaeneHHOCTb, a YacTo CTaHOBUTCSA
AOMUHUPYIOLLM (hakTOpOM. B 3ToM criydae ecnv npu ee oLeHUBaHUM OH He 6bIn yuTeH, To MOTyT 6biTb NpUHS-
Thbl OLWINGOYHbIE peLleHns, KoTopble MOBMEKYT 3a coboit Gonbluve UHAHCOBbLIE MNOTEPU U HeraTUBHbIE opUaN-
yeckue NocrneacTBus.

Hacroswwii cTaHdapT NpeaHasHaveH 4ns npakTUHeckoro NpUMeHeHUs MeToaa oLeHWBaHua Heonpeae-
neHHocTU Npo6ooT6opa B cUCTeMe M3MepeHWid saepHbIX MaTepuanos.
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HAUUWOHANBLHBIAN CTAHOAPT POCCUMUMUCKOWN ®EAEPALUUMU

FocynapcTBeHHas cuctemMa obecneveHUs eAUHCTBA U3MepeHUI
YYET U KOHTPOJ1b AAEPHbLIX MATEPUANIOB

Cucrema usmepeHun.
OueHuBaHUe HeonpeaeneHHOCTU Npo6ooT6opa

State system for ensuring the uniformity of measurements. Nuclear material control and accounting.
System of measurements. Estimation of uncertainty in the sampling

Data BBepenna — 2015—07—01

1 O6nacTtbL NpMMeHeHus

1.1 HacToswwuin ctaHaapT pacnpocTpaHsaeTca Ha aaepHble MaTepuantl U cneumanbHble HeaaepHble Ma-
Tepuanel (aanee — AM), noanexalume rocyaapCTBEHHOMY YYeTY U KOHTPOSIO, U YCTaHaBNNBAeT MeTOA 3KC-
NepuMeHTanbHOro OLEHUBaHWUS COCTaBMAOLWMX HeonpeaeneHHOCTU pesynbTata U3MEpPeHUN, Bbl3BaHHbIX
npobooTbopom, B cucteme usmepeHni AM ¢ yyeToM Bcex aTanoB nepesoga obveanHeHHon npobbl AM B
nabopatopHyto npoby AM.

1.2 O6bekTom usmepeHuit apnaoTes AM, Haxogsawmecs B NOGBIX XUMUYECKUX coeauHeHNaX 1 husu-
yeckunx opmax.

1.3 MepeyveHb AM, nognexawmx rocyqapcTBeHHOMY y4eTy U KOHTPONO, YCTAHOBMNEH NOCTaHOBMNEHU-
em [1].

1.4 OcHoBHble NpaBuna y4yeTa u koHTpona AM yctaHoBneHsb! B [2].

1.5 TpebosaHus k cucteme namepenHni AM yctanosneHsl FOCT P 8.703 u [2].

1.6 HacTtosilwui cTaHaapT He ycTaHaBnuMeaeT TpeboBaHuiA k naHam npobootbopa AM 1 npumeHum npur
ncnonb3oBaHUK Nto6oro nnaHa npo6ootéopa AM.

2 HopmaTuBHbIe CCbINKKU

B HacTosilweM cTaHaapTe ncnonb3oBaHbl HOPMaTUBHBIE CCHINIKU Ha criegyowve cTaHaapThl:

FOCT ISO 9000—2011 CucTtembl MeHegkmeHTa kadyecTBa. OCHOBHbIE MOSIOXEHUS U CroBapb

FOCT P 8.703—2010 lNocypapcTBeHHasi cuctema obecrneyeHnss eAMHCTBa U3MEpPEHUA. Y4eT N KOH-
Tponb AAepHbIX MaTepuanos. Cuctema UsmepeHunin. OCHOBHLIE NOMOXEHNSA

FOCT P UCO 5725-1—2002 To4vHOCTb (NpaBuibHOCTb U NPeLU3NOHHOCTb) METOAO0B U pe3ynbTaToB U3-
MepeHuit. Yactb 1. OCHOBHLIE NOMOXEHUS N OnpeaeneHns

FOCT P UCO 5725-2—2002 To4HOCTL (NpaBUbHOCTL U NPELU3NOHHOCTb) METOAO0B U Pe3ynbTaTos u3-
mMepeHuin. YacTtb 2. OCHOBHOM MeToA onpedeneHns NoBTopsieMoCcT U BOCTIPOU3BOAVMOCTU CTaHAAPTHOIO Me-
ToAa u3MepeHui

FOCT P UCO 5725-3—2002 To4HOCTb (NpaBuUibHOCTb U NPeLU3UOHHOCTb) METOAO0B U pe3ynbTaToB U3-
mMepeHuin. HYacTtb 3. MNpomexyTouHble nokasatenu npeLmnsnoHHOCTU CTaHaapTHOrC MeToda U3MepeHnia

FOCT P UCO 5725-4—2002 To4HOCTb (NpaBUIbHOCTb U NPELM3UOHHOCTL) METOA0B 1 pe3ynbTaTos U3-
mMepeHuir. YacTb 4. OcHOBHbIE MeToAdbl ornpeaernieHnsl NpaBunbHOCTU CTaHAapPTHOrO MeToda N3MepeHuin

FOCT P MCO 5725-5—2002 To4vHOCTb (NpaBuibHOCTb U NPELU3UOHHOCTL) METOA0B U pe3ynbTaToB U3-
MepeHuin. YacTb 5. AnbTepHaTuMBHbIE METOAbI ONpeaeneHust NPeLn3noHHOCTU CTaHAaPTHOro MeToAa usMepe-
HUA

FOCT P UCO 5725-6—2002 To4HOCTb (NpaBuibHOCTb U NPEeLU3UOHHOCTb) METOAO0B U pe3ynbTaToB U3-
mMepeHuin. YacTb 6. Micnonb3oBaHne 3Ha4YeHWA TOYHOCTU Ha NpaKkTuke

U3paHve opmumnansHoe
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FOCT P UCO 11648-1—2009 CraTucTnyeckne MeToabl. BbIBOPOYHBIA KOHTPOMb HELUTYYHON NpodyK-
uuu. Yactb 1. O61Wwme npuHUMNbI

FOCT P UCO 11648-2—2009 CratucTudeckue Metoabl. BbIBOPOYHbIA KOHTPOML HELUTYYHON Npoadyk-
unn. Yactb 2. OT60p BLIGOPKU ChiNy4yMx MaTepuanos

FOCT P 52361—2005 KoHTpornb 06bekTa aHanuTu4ecknin. TepMuHbl 1 onpeaeneHus

FOCT P 54500.1—2011/Pykosoactso MCO/M3K 98-1:2009 HeonpegeneHHOCTb usMepeHus. Hacts 1.
BeeneHune B pykoBoACTBa MO HeonpeaeneHHOCTU U3MepeHust

FOCT P 54500.3—2011/Pykoeoacteo MCO/M3K 98-3:2008 HeonpeaeneHHOCTb usMepeHust. Yactb 3.
PykoBOACTBO MO BblpaXXeHWIo HeonpeaeneHHOCTU U3MepeHust

MpwumeyaHune—Ilpun NONbL3OBaHMN HACTOSILLMM CTaHAAPTOM LenecoobpasHo NpoBepUTL AENCTBUE CChINOY-
HbIX CTaAHOAPTOB B WH(OPMALMOHHOM CUCTEME OOLLEro Monb3oBaHusi — Ha oduumansHOM cante PepepanbHoOro
areHTCTBa No TEXHUYECKOMY PeryrvpoBaHuio U METPONomun B ceT MIHTEpHET nnmn no exerogHoMy MHGOpMaunoHHOMY
ykasarenio «HauuoHanbHble CTaHAapThl», KOTOPLIN ONyGIMKOBaH NO COCTOSIHUIO HAa 1 AHBaPA TEKYLWEro roga, U rno Bbinyc-
KaM exemecsiHHOro MHopMaLMoOHHOrO yka3saTternsi « HaumoHanbHble cTaHaapThi» 3a Tekywun rog. Ecnu 3ameHeH cebinoyu-
HbIM CTaHOAPT, HA KOTOPbIM JaHa HeAATUPOBAHHAs CCbINKa, TO PEKOMEHAYeTCs1 UCNONb30BaTh AEWCTBYIOLLYIO BEPCUIO
9TOro CTaHAapTa € YY4ETOM BCEX BHECEHHBIX B AAHHYIO BEPCUIO M3ameHeHuin. Ecnn 3ameHeH CCbiNoyHbIN CTaHgapT, Ha KOTO-
pbifi AaHa JAaTMPOBaHHAs CChINKa, TO PEKOMEHAYeTCs1 UCTONb30BaTh BEPCUIO 3TOM0 CTaHAAPTa C YKa3aHHbLIM BbilLe FOZIoM
yTBepxaeHus (NpuHsiTusl). Ecnn nocne yTBepXaeHUsi HACTOSILLENO CTaHAAapTa B CCbINOYHbINM CTaHAAPT, HA KOTOPLIN AaHa
[AaTMPOBaHHAas CChINka, BHECEHO U3MEHEHME, 3aTparvBaiolee NooXXeHne, Ha KOTOpOoe [jaHa CCbirka, TO 3TO MOMoXeHue
pekomeHayeTcs NpUMeHsTTb 6e3 yveTa A4aHHOro nameHeHusi. Ecnn CCbIoyHbIM CTaHaapT oTMeHeH 6e3 3aMeHbl, TO Nono-
XeHune, B KOTOPOM AaHa CCbinka Ha Hero, pekoMmeHayeTcs NpuMeHATb B YacTun, He 3anaruBa|ou.|,e17| 3Ty CCbIJIKY.

3 TepmuHbI M onpeaeneHns

B HacTosiwiem craHpgapTe npuMmeHeHbl TepmuHbl no MOCT P 52361, TOCT P UCO 11648-1,
rMCT P UCO 11648-2, TOCT P UCO 5725-1, TOCT P 8.703, NTOCT ISO 9000, NOCT P 54500.1,
OCT P 54500.3, [2]—[5], a Takke cneayoline TepMUHbI C COOTBETCTBYIOLLIMMW OnpeaereHNsIMn:

3.1 o6bekT npo6ooT6opa: Mopuusa AM, koTopas No3BonNAeT cuuTaTh NPoby NpeAcTaBUTENbHON.

[fpumevyaHusa

1 O6bekT Nnpo6ooT6opa MoXeT BbITb ONpeaeneH HOPMaTUBHBIM UMK TEXHUYECKUM JOKYMEHTOM, Hanpumep pasmep
(o6vem unu macca) o6bekta npobooTEopa.

2 Ecnu Heobxoaumo onpeaenuTtb xapakrepucTnky SIM KOHKpeTHOM NapTum, TO BCIO NapTUIO MOXHO paccMaTpuBaTh
Kak 06bekT npobooT6opa.

3.2 roMoreHHocTb (reTeporeHHoCTb), OAHOPOAHOCTbL (HeoQHOPOAHOCTL): XapakTepuctuka AM,
rnokasblBaoLLas, 4To nokasaTtenu coctasa W/WUnu CBOMCTBa pacnpeaerneHsl Mo MaTepuany paBHOMepHoO (He-
paBHOMEPHO).

Il pnmMmevyaHnHune — AM mMoxeT GbITb FOMOréHHbIM B OTHOLLEHUM OQHOro onpegenseMoro nokasarterns cocraBsa
WUNKN CBOMCTBA, HO reTeporeHHbIM B OTHOLWEHUM Apyroro. Hanpumep, npy cmelwyBaHnm NopoLwKOB AMOKCUAA ypaHa C pas-
HblM o6oraleHem no n3oTony ypaHa-235 matepuan MoxXeT GblTb OAHOPOAEH MO COAePXXaHUIO ypaHa u HEOAHOPOAEH NO
ero oboralleHuto.

3.3 npo6a AM: YacTtb AM, oTobpaHHasa oT 6onbLuoro konudecTea AM.

3.4 TouyeuyHas npo6a AM (uHkpemeHT): Yactb AM, oTtobpaHHas 3a oAHYy onepaLuio ¢ MOMOLLbIO
YCTPOWUCTBA Ans B3ATUS Npob.

3.5 o6beauHeHHas npoba AM: Mpoba, cocTaBneHHas 13 0AHOM UM HeckonbKNX Npob AM.

3.6 nabopartopHas npo6a AM: lNpoba AM, noaroToBneHHas K 0TNpaBke B nabopaTopuio AN uccne-
OOBaHWNNA (MI3MePEeHNIA NN NCNbITaHWUIA).

3.7 nop-npo6a AM: lNpoba AM, oTobpaHHasa oT 06beguHeHHo nin nabopaTtopHoli npobel AM nocne
ee COOTBETCTBYOLEN 06paboTkv W/nnm nyTeMm ee AeneHus.

MpumevaHuns

1 Mog-npo6a AM moxeT GbiTe OTOOpaHa TeM e cambiM cnocoboM, KOTOPbIN MCNonb3oBancs 4ns otéopa o6vean-
HEHHOM NPo6kI, NN KAKUM-TO OPYIMM CMOCOBOM.

2 [Mpu oTt60ope npob AM u3 ceiny4mx maTepranos nod-npoby AM vacto oT6upatoT nyTem genenns npobel. OTobpaH-
Hyt0 Takum o6paszom noa-npoby AM HaablBatoT «pasgeneHHas npoba AM».

3.8 napannenbHaa npo6a AM: Opra n3 aByx wnu Gonee npo6, NONyYeHHbIX B O4HO BpeMs ¢ no-
MOLLbIO 0QHOW NpoLleaypbl NpobooTbopa 0T 0AHOro 1 TOro e obbekTa npobooTdopa.

2
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3.9 npoueaypa npo6oot6opa AM: [Npouecc ot6opa Npobbl.
3.10 nnaH npo6ooT6opa 5IM: [JokyMeHT, pernaMeHTUpyoLLuMii npoLeaypy otbopa npobbl, ee KoHcep-
BaLK, TPaHCMOPTUPOBaHUS U NOATOTOBKW UccneayeMoit npobb.

MpumevyaHwns

1 CornacHo MOCT P 8.703 nnaH npo6ooT6opa oopMnsioT M YTBEpXJaloT B BUAE UHCTPYKLMU OpraHu3aLmu.

2 B nnaH npobootGopa He BKNioYaloT npoueaypy NOAroTOBKWA UCCMeayeMOon Npobkl B TOM Criyyae, eCriv oHa BKITO-
YeHa B MeTOAUKY U3MEPEHUIA.

3.11 HeonpegeneHHOCTbL oT6Opa NpobLI AAM: HeonpeneneHHocTs, 06ycnoBneHHas npouenypoi oT-
6opa npobbl AM.
3.12

HeonpeneneHHOCTb (M3MepeHUR): MapameTp, OTHOCALLUIACA K pe3yrnbTaTy U3MepeHust U XapaKTepu-
sylowuii pa3Bbpoc 3HaueHui, koTopble Mornu Obl 6biTb 060CHOBAHHO NPUNUCaHBI U3MEPSIEMOIA BENUUUHE.
[FOCT P 54500.3—2011/Pykosoacteo MCO/M3K 98-3:2008, nyHkT 2.2.3]

3.13 cnyvaiHbii (paHAOMU3MpPOBaHHbIA) oT6op npob AM: OTt6op n-npob ot obwero konuyecTea
AM, cocTosiero ua N-o6bektos npo6ooTGopa, Takum 06pasom, 4To6bl BCe BO3MOXHbIE KOMGMHaLMKM n-Npob
13 N-06beKTOB UMENM OAMHAKOBYIO BEPOSITHOCTb GbiTb BEIGPaHHLIMM.

MprvmMmeuyaHue— MNpobbl AM, 0TOGpaHHLIe AaHHBIM METOI0M, [IOMDKHbI 6bITh NPEeACTaBUTENLHBLIMU A aHANKU-
3upyemoro obbekTa.

4 OCHOBHbIe NMONOXeHUA

4.1 Cxema npouecca UsmepeHun

4.1.1 Tpouecc U3MepeHuil BKNoUaeT B ce651 NPOMEXYTOUHbIE 3Tarbl, TaKUe Kak TPaHCNOPTUPOBaHWUe 1
koHcepBaLus Npob AM, kaxabii M3 KOTOPLIX yBENUYMBAET HeonpeaeneHHOCTb peayrnbTaTa UsMepeHuii. B Ha-
cTosiLleM CTaHOapTe NpuBedeH MeTof OUEHWBAHUS COCTaBIISIOLUX HeonpenereHHOCTU U3MEepPeHuin, ob-
YCNOBMEHHbIV aTanamu npobooT6opa.

4.1.2 O6was cxemMa M3MEPEHUA, HAUMHAIOLLAACA OTOOPOM ToHeYHON Npobbl AM u 3akaHuMBalOLWasCs
nposefieHneM aHanu3aa npob 5IM, npuBegeHa Ha pucyHke 1.

1 5 13
2 6 — 14
|
¥
4 7 — 15
1—war npouecca; 2—npobootbop SM; ]
3 — npoGonoaroToeka; 4 — aHanus; 5 — copma Y
MaTtepuana; 6 — obbekT npobooTbopa; 7 — 06b- 8 | —» 16
egvHenHass npoba AM; 8 —noag-npoba AM;
9 — nabopatopHasa npoba AM; 10— uccneny- 3 < § I
eman npoba AM; 77 —wuccnepyemaa nopums;
12 —uccnenyembiii  06bekT; 13 — onucanue 9 — 17
wara npouecca; 74 — orbop OAHOK UMM HECKOTb- I
KMX TOYEYHbIX Npob; 75— uamenbueHue w/unm {
pasfeneHue Ha 4actu; 76 — panbHenllee U3~
MeNbYeHVEe WWUnu pasgeneHne Ha YacTu, KOHcep- N 10 ™ 18
Bauusi, TpaHcrnopTupoBaHue; 77 — noAroToBka |
(cywka, npoceuBaHue, U3menbyeHue, pasgene- ]
HWE, rOMoreHn3aums u T. n.); 78 — BbIGop nopuyum 11 | | 19
ana nposegeHus o6paboTku, npealecTByloLEi /
aHanusy;, 79— obpaGoTtka, npeawecTBylOWAN 4 ]
aHanuay; 20 — npoBefeHWe aHanusa ]
12 — 20
PucyHok 1 — Obwan cxema namepeHui
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Cxema cocTouT ns Tpex 6nokos:

- «war npouecca» (1), koTopblid BKMoYaeT «npobooT6op AM» (2), «npobonoaroToBky» (3) U «aHa-
nma» (4);

- «cbopma mMaTepuana (5), KOTOpLIA BKMoYaeT onncaHue TpaHcchopmaumm obbekTa npobooTbopa AM B
uccrieayemblin 06beKT, NOAroTOBINEHHbIA ANA NpoBeAeHUs aHanusa: (6)—(72);

- «onucaHue wara npowecca» (73), KOTOpbIA BKOYAET oNMcaHWe NpoLeccoB, HadyuHasa ¢ otbopa npob
AM u 3akaHuMBasn nposeaeHuem aHanusa (714)—(20).

Otanbl npobooTbopa AM 1 npobonoarotTosku NpeAcTaeneHsl Ha cxeme B (6)—(9) n (14)—(17). Stanel
aHanusa, NpegyCcMOTPEeHHbIe METOAMKON UsMepeHun, npeacTasneHsl B (17), (12), (19) n (20). CoctaBnsiioLLyto
HeonpeaeneHHOCTH, CBsI3aHHyto ¢ atanamu (17), (12), (19) u (20), HasbiBalOT HeonpeaeNeHHOCTLI0 aHanmsa.
BeinonHeHwue atanos, 0603HaveHHbIX Ha cxeme (17) u (10), ocywecTBNAKT B NabopaTopuu, 4acTo paccmaTpu-
BalOT KakK YacTb MeTOAUKU uamepeHuin. O6ycrnoBneHHyo MU HeonpeaeneHHOCTb YUMTHIBAOT Kak YacTb He-
onpegeneHHOCTM aHanMaa. B kaxpgow KOHKpeTHON npoueaype nsmepeHua MoryT BbiTb UCNOMb30BaHbI He BCe
aTanbl, NokasaHHble Ha pUCyHKe 1, UK NPUCYTCTBOBATL AOMONHUTENbHbIE 3Tanbl.

4.1.3 ObbeanHeHHyto npoby AM cocTaBnAloT U3 psaa TovevHblX Npob AM (MHkpeMeHTOB) Ao Havana
npoBeAeHNs UsMmepeHuin. 3HaueHue HeonpeaenNeHHOCTU U3MEPEHUI 3aBUCUT OT YMcTa OTOGPaHHBIX TOHEUHbIX
npo6 AM.

4.1.4 Ecnun xapaktepuctuky AM oueHUBalOT Kak cpeaiHee 3Ha4YeHue No pesyrbTaTtam U3MepeHuin He-
CKONbKUX ToueuHbIX Npo6 AM, To cTaHAapTHYO HeonpeAeneHHOCTb pe3ynbTaTa U3MEePEHUn paccHUTbIBalOT
KaK cTaHAapTHOe OTKIOHEHWe cpeaHero 3HadveHua no dopmyne

U=S\/;,

roe s — cTaHgapTHOe OTKNOHeHWe, paccYUTaHHOe Mo 3HaYeHUAM pe3yNbTaToB U3MEPEHUN /1 TOYEUHbIX
npo6 AM un xapakTepuayouiee cTeneHb OTKIOHEHUS Pe3yNbTaToB U3MEPEHUI OT cpedHero 3Ha-
YeHus;
n — KONMYecTBO TOYEYHbIX Npob AM.
4.2 O61beKT npoGooTGopa

4.2.1 ObbekT npobooTbopa onpeaensanT 40 COCTaBNeHNs nnaHa npobootdbopa AM.

4.2.2 O6bekT npobooTbopa MOXeT GbITb onNpeAernieH kak eauHMLa NpodyKum1, napTust UM COBOKYN-
HocTb napTuii AM. B yacTHocTu, 06bekT npobooTbopa MoXeT ObITh onpeaeneH kak Becb AM, noanexxawmn
yyeTy 1 KOHTPOSH.

4.2.3 [ns onpegerneHus XxapakTepucTuki obbekTa namMepeHuii B LIeNom ero pasaensioT Ha N-o6bekTos
npoboot6opa (N = 8), n HeonpegeneHHOCTb U3MEPEHWIA NPY 3TOM A0SmKHA BbiTh OLeHeHa He MeHee YeM Mo
BOCbMU 06bekTam NpobooTbopa, BeIGpaHHbIM crlydaliHelM 06pas3om.

4.2.4 [Ons oUeHK1 NPOCTPaHCTBEHHOrO U BPEMEHHOTO U3MEHEHNS XapakTepucTukin AM, kaxabii 06b-
€KT M3MEPEHUIA, B KOTOPOM HeobXoauMo onpedennTb BO3MOXHOE N3MeHeHne xapakrepuctukun AM, onpege-
NAT Kak oTAenbHbIN 06bekT npobooTbopa. Kaxabll o6bekT npobooTbopa Npu 3TOM XapaKkTepuayeTcst
0ohOPMMEHHBIMX JOKYMEHTAalbHO pe3ybTaToOM U3SMEPEHUIA N OLEHKOW HeonpeaeneHHOCTU.

4.3 UcTOUYHUKU HeonpeaeneHHocTU Npo6ooT6opa

4.3.1 UcTouHukamu HeonpeaeneHHocTu npobooThopa aBnsaTCs:

- reTeporeHHoCTb nccnegyemoro AM (MpocTpaHCTBeHHas, BpeMeHHas);

- BNusiHWe cTpaTterun npobooTtbopa (Hanpumep, cryyainHbiid NpobooToop, cucTemaTnyeckmin npobooT-
6opunT. A.);

- BIUSIHWe pacnpegeneHunst KOHTPONMPYeMOoro nokasatens cocrasa (CBoMCTB) B AM;

- BNUsSIHWE TeMnepaTypbl U AaBNeHNs;

- BNUSIHWE arperaTHOro coctosiHWA (TBepAoe, Xuakoe);

- BNUSIHNE N3MeHeHW cocTasa (CBOMCTB) KoHTponupyemoro AM;

- BNUsiHWe npoLiecca ot6opa npobel AM Ha cocTas oT6Mpaemoit Npobbl (Hanpumep, agcopbLms Ha Yac-
TSIX cucTeMbl 4ns oTbopa nNpob);

- TPaHCMNopPTUPOBaHUe, XpaHeHUe, KoHcepBauus Npobbl AM.

4.3.2 OnpepensioWmMM UCTOYHUKOM HeorpeaeneHHocTn nNpobooTbopa sABMAETCA reTeporeHHOCTb Uc-
cnegyemoro AM.

4
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5 JkcnepuMeHTanbHbIA MeTOoA OLLeHNBaHNA HeonpeaeneHHOCTU
npo6ooTt6opa AM

5.1 BO3MOXHOCTU 3KCNEPUMEHTaNbHOro MeToga

5.1.1 OkcnepumeHTanbHbIN MeToq NpeacTaBnsieT coboi oLeHUBaHUe HeonpeaeneHHOCTN NpobooTbo-
pa AM 6e3 ucnonb3oBaHUs AONONHUTENBHOW UHOopMaLMK O HeonpeaeNeHHOCTU KaXKaoro U3 ee UCTOYHUKOB.

5.1.2 KHegocTaTkam aKCrepUMEHTaNLHOro MeToaa OTHOCUTCSI OTCYTCTBUE yYeTa Yncha uHauBuayans-
HbIX COCTaBISAOLLMX HeonpeaeneHHoCcTU npobooT6opa AM, uTo B psAae cnyvaes Heo6XxoaUMO.

5.1.3 MoXHO BblAENUTb YeTbipe OCHOBHLIX hakTopa, OKasbiBaloWWNX BNUAHUE Ha HeonpeaeneHHOCTb
pesynbTata usMepeHus:

- CryYaiHble UCTOYHUKW, XapaKTepusytoLme MeTo UsMepeHuii, cesazaHHble ¢ oT6opom npob 1 ¢ aHanu-
30M;

- cucTemaTuyeckne UCTOUHUKK, CBsI3aHHbIe ¢ 0TOOPOM Npob 1 ¢ aHann3oMm.

31n pakTopbl MOryT BbITb OLIEHEHbI KONIMYECTBEHHO B BUAE:!

- NpeLu3noHHOCTU NpobooToopa AM;

- NPELM3NOHHOCTM aHan1sa;

- cmeLeHust npo6ooT6opa AM;

- CMeLleHus aHanuaa.

5.1.4 B Tabnuue 1 npeacTaBneHbl METOAbI OLEHUBAHNUS COCTaBNALWMNX HeonpeaeneHHOCTU pesynbTa-
Ta nsmepexuin. CtaHgapTHble HeonpeaeneHHocTn, obycrnoBrneHHble npoueccamu npobootbopa AM n aHanu-
3a, OLEHeHHbIe Mo TUNY A, XapakTepusylolme criydyaiHblid pasbpoc pesynbTaToB U3MepeHUid, oLieHUBaoT
Ay6bnuposaHveM nNpo6 1 BbINOSIHEHUEM NaparnnenbHbIX u3MepeHuin. CTaHgapTHYHO HeonpeaeneHHOCTb, oLe-
HeHHylo Mo Tuny B, xapakTepusyioLlyo cMeLLeHUe aHan1aa, oLueHMBatoT ¢ MOMOLLbIO CTaHAaPTHLIX 06pa3sLoB
WX UCNOMb3YIOT 3HaYeHUe, NPUBeAEeHHOE B aTTEeCTOBaHHON MeToaunke naMepeHuin. B kavectse cnocoba oue-
HUBaHUSA cMeLLeHnUst NpobooT6opa MoXeT BbiTb UCNOMNbL30OBaH MeXnabopaTopHLIA 3KCNEePUMEHT Mo oToopy
npo6 AM.

MpumeyaHune—lNoHATUA «OLEHUBaHWE (HeonpeaeneHHocT!) Tuna A» U «oueHWBaHue (HeonpeaeneHHocTy)
™vna B» yctanoeneHsl FOCT P 54500.3.

Ta6nunuya 1—OueHuBaHue COCTaBNSAIOWMX HeonpeaeneHHOCTU NpY SMMUPUYECKOM MNoaXoae

Cocrasnstowas HeonpeaeneHHOCTH
Mpouecc
Mpeun3noHHOCTb CucremaTnieckas norpeLlHocTb (CMelleHune)
AHanua BbInonHeHne NoBTOPHbLIX M3MEPEHNI MpumeHeHue ctaHgapTHOro obpasua
Mpo6ooT6op OT160p napannenbHbix Npob AM MexnaGopaTopHbIii SKCNEPUMEHT No oT6opy
(gy6nvposanre npob AM) npo6 AM

5.1.5 JKcnepuMeHTanbHbI MeTo MOXeT ObITb peannaoBaH ¢ NPUMEHeHNeM YeTbipex TUMOB MeToAoB
oLeHnBaHUs HeonpeadeneHHocTn NpobooTbopa AM, npnBeaeHHbIX B Tabnuue 2.

Tabnwuya 2—MeToabl OLUEHKU HEONPeaeneHHOCTH, BKINoYas HeonpeaeneHHoCTb npo6ooToopa

CocraBnsioLas HeonpeaereHHoCTU
Mnan npu npobootbope AM npv aHanuae
Meton MpoGooTt6oplivk | npoBooTGopa
AM CnyvanHbIi CnyvaviHbIv
pasGpoc CwmelleHue pasdpoc CwmelleHne
pesynbTaToB pesynbTaToB
n3mepeHuin M3MepeHUi
MeToa Ne 1 («MeTog, OauH OawH Oa Her Na Her'
YOABOEHUSI» )
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OKoHnYaHue mabnuysi 2

CocTaBnsAwLLas HeonpeaeneHHoOCT!
Mnan npu npo6ooTt6ope AM npu aHanuse
Meton Mpo6ooT6opLLmK npo6ooTbopa
AM CnyJaiiHbli CnyyaiiHbin
pasbpoc pasbpoc
pesynbLTaToB CwmeLenne pesynsTatos Cwmeenue
n3MepeHuii n3mepeHun
MeToa Ne 2 OauH Heckonbko Mexay nnaHamm Oa Het’
(«PasHble nnaHbi»)
MeToa Ne 3 Heckonbko OauH Mexay npo6ooT6opwmkamm Oa na’
(«PasHble npo6o-
OTOOPLLMKMY )
MeTtoa Ne 4 Heckonbko Heckonbko Mexay nnaHamm M + mex- Oa [a?
(«PasHble npo6o- ay npo6ooTGopumkammn
OTOOPLLVKN, pasHble
nnaHbI»)
) Mndpopmaums o cMeLLeHny aHanu3a MoXeT 6bITb NonyyeHa ¢ NOMOLLbIO aHanu3a cTaHgapTHoro o6pasua (cMm. Tab-
nnuy 1).
) CMelLeHMe aHanmaa 4acTUYHO UMM NONHOCTBLIO MOXET BbITb ONpPeaeneHo B Xo4e MexnabopaTopHbIX UCTIbITaHWiA
AM, B KOTOPbIX YHaCTBYIOT HECKONbKO nabopaTopui.

5.1.5.1 Metog Ne 1 («MeTog yasoeHus»): oT160p npo6 AM npoBoauT oauH Npo6ooTGOPLIMK NO 0OAHOMY
nnaHy npobootbopa AM. MeToa Ne 1 senseTcs OCHOBHLIM METOI0M.

5.1.5.2 MeTtog Ne 2 («PasHble nnaHbl»): 0T60p Npob AM npoBoaMT oauH NpoBooTEOPLUNK C UCNONb30Ba-
HWEeM pasnuyHbIX NraHoB NpobooT6opa AM.

Mpu nprMmeHeH MeToda Ne 2 MoXeT BbITb 0BHapPYKEHO U BKIMHOYEHO B OLEHKY HeonpeaeneHHOCTU cMe-
LeHWe mMexady nnaHamu npobooTbopa.

5.1.5.3 MeToa Ne 3 («PasHble npobooT6opLukiy ): oT6op npobd AM npoBoasT Heckonbko NpobooTbop-
LMKOB Mo ogHOMY nnaHy npobootbopa AM.

Mpu npumeHeHnn meTtoga Ne 3 MoxkeT ObITb 0GHapPYKeHO U BKIMIOYEHO B OLIEHKY HeonpeaeneHHoCTU cMme-
LeHWe Mexay pasnMiHbIMU npobooTbopLUMKaMu.

5.1.5.4 Metog Ne 4 («Pa3sHble npob6ooTbopLYuKK, pasHble NaHbl»): 0T6op Npob AM npoBoaAAT HeckonNb-
ko NpoB6o0TOOPLLUMKOB C MCMOMb30BaHNEM pPasHbIX MiaHOB NpobooT6opa AM.

Mpu npumeHeHn meToaa Ne 4 MoxeT BbiTb 0BHapY>KeHO U BKIMIOYEHO B OLIEHKY HeonpeAeneHHOCTU CMe-
LeHWe Mexay pasnMiHbIMU NpobooTHopLLMKamMi U NnaHamn npo6ootbopa AM.

5.1.6 MeTtog Ne 1 — «MeTopn yasoeHusi» — aiBnsieTca Hanbonee NPOCTbIM N 3KOHOMUYHBIM U3 BCEX Ye-
ThipEX METOA0B, NPEACTaBNEHHbIX B Tabnuue 2.

5.1.7 «MeTop yaBoeHusi» He BKovaeT B ceba oUeHKy Bknaga cmeleHus npobootbopa AM, KoTopbiM
Heobxoammo Nnbo npeHebpeyb, MMGO OLEHUTL OTAENbHO, UCNOMb3YA OAWH U3 YeTbipeX TUMOB METOAOB OLie-
HWBaHUSA HeonpedeneHHocTn npobooTbopa AM, pekoMeHayeMbix B 5.1.5.

5.2 MnaH akcnepumMeHTa No oLeHMBaHUIO HeonpeaeneHHocTU npo6ooT6opa AM

5.2.1 Cxema a3KkcnepumMeHTa Mo oueHKe HeonpegeneHHocTu npobootbopa AM npeacTaenseT coboun
c6anaHcnpoBaHHbIA MMaH, KOTOPLIN N3o6paxeH Ha pUCyHKe 2. [INa Ka4oro wara npouecca usmepeHvin Ha
PUCYHKe 2 NpuBeAeHbl KONIMYECTBEHHbIE XapakTepUCTMKUA COCTaBMsoLWeNn HeonpeaeneHHoCTn — aucrnepcun
Me>|<,qy 06'beKTaMI/I MPOBOOTEOPA (5204 een. targer)s AUCTEPCUM MEXKTY NPOBAMM (S, ) U MEXAY aHanusamm

onalvsis) COOTBETCTBEHHO. CHanaHcMpoBaHHbIi niaH (W-nnaH) npeanonaraeTt, YTo HeonpeeneHHOCTb Npo-
500Tg0pa AM BkntovaeT B cebs HeonpeaeneHHOCTb NPOOONOArOTOBKN.

5.2.2 OpuH npobooT6opnk Ay6nupyeT YacTb npob (Hanpumep, 10 %, HO He MeHee YeM OT BOCbMU
06bekToB Npo6ooT6opa). MapannensHule Npobbl AM oT6MpatoT No kpaliHelh Mepe 13 BOCbMU OGBEKTOB Npo-
600T6Opa, BhIGPaHHLIX CNyYyaiHbiM 06pasoM Ans NpeAcTaBneHns TUMMYHOMC cocTaBa M/Unu CBOMUCTB Nogo-
GHbIX 06beKToB.

6
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[ucnepcus mexay o6bekramm
ObbekT ™ npobootbopa (s2
npo6ooT6opa P Pa (Shetween-target)
/ \ Ivcnepcus mexay npoGamu
] (Zampie)
Mpo6a 1 Mpo6a 2 sample
/\ /\ Iucnepcus mexay aHanusamu
AHanwvs AHanus AHanwv3 AHanvs (Sanayysis)

PucyHok 2 — C6anaHcupoBaHHbIi nnaH npoboot6opa

Mpy aToM MOXET GbiTk UCMONb30BaH Gonee BbICOKWI YPOBEHL MOBTOPEHUS!, HO Y6NupoBaHue aBnserTcs
Haubonee adpdpekTMBHOI hOpMOK NPU UCCNeaoBaHMAX B LiENsiX OLEHKM HeonpeaeneHHocTn npobootbopa
AM.

5.2.3 MapannensHsie npobbl AM oT6upaeT oauH NPo60OTOOPLUMK C MCMONBL3OBAHWEM TOFO e nnaHa
npo6ooT6opa ¢ fonyckaemMbIM1 BapuaLvsiMu NpoLieAypbl, KOTOPbIE OTPAXKAIOT BO3MOXHYIO MPON3BOSIbHYIO MH-
TepnpeTauuio oOTAeNbHbIX NONOXEHWi NnaHa npobooT6opa. HanpumMep, npu ucnonb3osaHun W-nnaxa ans oT-
6opa 06beanHeHHol npobbl AM [nnaH or6opa To4e4Hbix Npo6 AM (MHKpemeHTOB) B y3nax peweTku], koraa
nepBoHayanbHas ucxoaHas crapToBasi Touka u/unv opveHTauvsa W naMensieTcsl npu otbope napannensHbIX
npo6 AM.

5.2.4 3atem o6e napannenbHble npobbl AM nogsepralot NpobonoaroToBke, B pe3ynbrare 4ero nosnyya-
10T ABe oTAenbHble nabopaTopHble Npobbl AM.

5.2.5 Kaxgyio npoby aHanvanpyloT He3aBNCHMMO B YCINOBUSIX NMOBTOPSIEMOCTH.

5.2.6 lMNony4yeHHble pe3yrbTaThl U3MEpeHUil NpeacTaBnsioT no chopme, NpUBeaeHHON B Tabnuue 3.

Tabnuya 3— dopma npeacTaBneHnUs 3KCNepMMeHTanbHbIX A4aHHbIX AN OLEeHUBAHUS HeonpeaeneHHoCcTH Npo6o-
oTtbopa

Pesynbrat usmepeHuii
Homep o6bekra npo6ootbopa Homep npo6bi AM
1 2
1 1
2
2 1
2
1
2
8 1
2

5.3 CratucTuyeckasa moaenb ANA OLeHUBaHUA HeonpeaerneHHOCTH

5.3.1 Cratncrmueckas mogenb A4ns IKCNePUMEHTasIbHOro METOAa OLIeHUBaHUS HeoNpeaeneHHOCTH pe-
3ynbTarta U3MepeHusi, BO3HUKalolLiel 3a cyeT npoGooTbopa SIM (oanH o6bekT npobooTbopa AM)

5.3.1.1 [Onsa Toro 4ytobbl paspaboTatb IKCNepPUMeEHTarbHbIE METOAbI OLLlEHMBaHWSI HEONPeAEeNeHHOCTH,
Heo6X0ANUMO METb CTaTUCTUHECKYIO MOAENb, ONVCHIBAIOLLYIO B3aMMOCBSI3b MEXY U3MEPEHHbLIM U UCTUHHBLIM
(nencTBUTENbHBLIM) 3HAYEHUEM U3MEPSEMON BENUYMHBI. 3Ty MOAErb Crly4aiHbiX acekToB AN OJHOIO pe-
3ynbTaTta U3mMepeHui Ha oHoi npobe (ToueuHon unu obbeauHeHHoM) OT oaHoro obLekTa npobooTbopa
BbIYUCNAIOT NO hopMyrne
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X= Xtrue + 8sample + sanalysis’ (1 )
rae X, — UCTUHHOE (AeVCTBUTENbHOE) 3HaYeHe N3MePAEMOi BENMNUNHDI;
Esample — COCTaBNAOLLAsA HeonpeaeneHHocTH, obycnosneHHas npoleaypon npobooTtbopa AM;
€analysis — COCTaBIAOLIAA HeonpeaeneHHoCTy, obycnoeneHHas npoueaypon aHanmsa.

5.3.1.2 Ecnv UCTOYHMKN HeonpederieHHOCTU Hes3aBUCUMbI, TO AUCNEPCUI0 U3MEPEHWIA c,"’,,eas 3apatoT
dopmyrnon

2 2 2
G meas = O sample T O analysis » (2)
rAe 62,0, — AMCTepCUs NPo6 OT 0fHOrO 1 Toro xe obbekTa Npo6ooT6opa;
G2 palysis — AVICMIEPCUS PesynbTaToB NapansensHbIX N3Mepernii ofHoi Npobbl AM oT oAHOro 1 Toro xe

o6bekTa npobooTdopa.

MpwumMeyaHu e — B HacTosAwWweM CTaHgapTe NPeArnonaragTcs, YTo MCTOYHUKN HEOMNPEAeeHHOCTY BCeraa siBrs-
I0TCS HE3aBUCUMBIMU, W X KOBapMaums He yUYUTLIBAeTCH.

5.3.1.3 [ns annpokcMmMaumm 3HadeHNin ANCnepcuin NCnomnb3yroT UX CTaTUCTUYECKUE OLIEHKW, ornpeaerns-
emble no copmynam:
2 2 2
Smeas = Ssample + Sanalysis - 3)

5.3.1.4 OueHku ancnepcuin sszamp,e Msgna,ys,-s rnofy4yatoT no Metoamke «aHanus gucriepcum» (ANOVA), ee
AeTarnbHoe onucaHue gaHo, Hanpumep, B FTOCT P NCO 5725-3 (cm. npunoxerue B), B KoTopom sﬁamp,e 7]

2 2 2
Sznalysis ABNAOTCA S(3, N S; COOTBETCTBEHHO.

MpwumeuyaHune—ony4eHHble S3KCNEPUMEHTamNbHbIE AaHHbIe UCCreAyloT Ha Hanu4ue KBa3uebIGPOCOB 1 Bbl-
OpocoB B cOOTBETCTBUM ¢ pekomeHgaumsimm FTOCT P UCO 5725-2, TOCT P UCO 5725-5. [lonyckaeTcss npuMeHeHue po-
GacTHbIX MeTogoB cornacHo FOCT P UCO 5725-5 (pasgen 6).

5.3.1.5 CranaapTHyto HeornpeeneHHOCTb USMEPEHNI U,, OLIEHEHHYIO No Tuny A, ¢ y4eToM BKnaaa auc-
nepcun npobooTbopa paccunTbiBatoT No dopmyne

— — 2 2
Un = Smeas = \/ Ssampte t Sanalysis - (4)
2
prep
ycrnoBsneHHyto npo6ooT6opom sﬁamp,e, n, NpyU HeoBXOAMMOCTU ee OLeHKN, OHa MOXeT ObiTb BBefleHa oTaerb-

HbIM YnieHom B chopmyny (4). Cxema oLeHKM BKTaga npobonoaroToBkM NpuseaeHa B NpUIoXeHuu A.

5.3.2 CtatucTu4eckas Mogenb AN 3KCNEePUMEHTanbLHOro MeToAa OLeHMBaHUS HeonpepeneH-
HOCTU pe3ynbTaTa U3MepeHUsi, BO3HMKaloLwel 3a cueT npo6ooT6opa AM (Heckonbko 06bLekToB Npo6o-
oTt6opa)

5.3.2.1 Mpu1 NpUMEHeHNA SKCTIepUMEHTaNbHOro MeToAa oLieHMBaHUs HeonpeaeneHHocTU npobooTbopa
(ANs HeCckONbKNX 0OBEKTOB) cTaTUCTUYECKas MoAeNb UMeeT BuA no chopMyne

5.3.1.6 B copmyne (4) gucnepcus npobonoaroToBKA S BXOAMWT COCTaBHOM YacTbio B gucnepcuio, 06-

X = )(true + Etarget + 8sample + ganalysis’ (5)

rae [AOMOMHUTENbHbIN YITeH &y, o OBYCMOBNEH M3MEHEHNEM N3MEePSIEMON BENNUMHBI Mexy o6 bekTamu npo-
600T60pa 1 UMEET ANCTIEPCHIO G poteon targe -

MpuMeyaHue—/[aHHas Moaenb MOXET BblTb AETanManpoBaHa Npy OLEeHBaHWU HeonpeaeneHHoCT Ans
KOHKpeTHOro o6bekta npo6ooT6opa 1 KOHKPEeTHON Npoueaypbl aHanuaa.

5.3.2.2 OBLyto ANCTIEPCUIO G 1y, OMPeAenaioT no dopmMyre
2 2 2 2
Stotal = O between —target + O sample + O analysis* (6)
5.3.2.3 [ns npakTM4eckoro NpUMeHeHNs UCMosb3yoT CTaTUCTUYECKUE OLeHKM AUCTepcuit

2 2 2 2
Stotal = Sbetween —target + Ssampl(—:' + SanalysiS' (7)
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5.3.2.4 OUEHKN ANCTIEPCUI S Zotwoon target + S cample Y1 Sanalysis MOTYT GbiTb ONYYEHBI N0 METOAMKE «aHann3

aucnepcun» (ANOVA), aetansHoe onucaHue Kotopon AaHo, Hanpumep, B FOCT P NCO 5725-3 (cM. npunoxe-
2 2 2 2 .2 2
Hue B). Mpn 3TOM OUEHKAMU S popyeen target » Ssample N Sanalysis ABNAIOTCA S(g), S(3) U S; COOTBETCTBEHHO.

M punmeyaHune—lonyyeHHble SKCNepMMEHTanNbHbIe AaHHbIE MCCNEAYIOT Ha Hanuume KBasuebIGPOCOB U Bbi-
6pocoB B cooTBETCTBMM C pekomeHaaumsimmu FTOCT P UCO 5725-2, TOCT P UCO 5725-5. lonyckaeTcsa NpumeHeHne po-
6acTHbIx meTogos cornacto NOCT P UCO 5725-5 (pasaen 6).

5.3.2.5 CraHgapTHylo HeonpeaeneHHOCTb N3MePEHUA, OLEHEHHYIO Mo Tuny A, ¢ y4eToM Bknaga auc-
nepcun npo6ooTbopa paccuuThiBaloT Mo opmyne

— — 2 2 2
Up = Speas = \/ Sbetween ~target + ssample + Sanalysis . (8)

MpumevaHus

1 CraHpapTHble OTKIIOHEHUS CPeJHEro 3HaYeHNA NO pe3ynbTaTam M3MEePEeHNIA HECKONbKMX ToUeUHbIX Npob AM pac-
CUMTLIBAIOT € y4eToM TpeboBanui 4.1.4.

2 BenuuMHY Syeentarget OUEHNBAIOT B CITyyae PacCMOTPEHNs HECKONbKNX 06beKkToB NpoGooTBopa.

3 CranfapTHyto HeonpeaeneHHocTb npo6ooTbopa tvna B ugg,,, . AONYCKAETCA OLEHNBATL B COOTBETCTBUM C PEKO-
mengaumnsimm FOCT P UCO 11648-1.

4 BenuumnHbl Sgpapss M Ug anaysis OUeHmBaiot B cooteetcteun ¢ NOCT P UCO 5725-2, FTOCT P UCO 5725-3,
FOCT P NCO 5725-4, TOCT P UCO 5725-5,TOCT P 54500.1, FTOCT P 54500.3, [5], [6] wnm B npouecce aTTecTauum Meto-
OVKN M3MepeHnn.

5.3.2.6 B cdopmyne (8) aucnepcus npobonogroToBkn s,z,,ep BXOAWUT COCTaBHOW YacTblo B gucnepcuto, 0b-
ycrosneHHyto npoboot6opom AM ssza,,,p,e, W, Npu Heob6Xo0ANMMOCTU ee OLeHUBaHNA, OHa MOXeT ObiTb BBeAeHa

oTAesNbHbIM YnieHoM B chopmyny (8). Cxema oLeHKU Bkiaaa npobonoaroToskv npusedeHa B NpunoxeHun A.
5.3.3 ANropuTM oLieHUBaHUS CYMMapHOW HeonpeaeneHHOCTU U3MePEHUIA ¢ Y4eTOM HeonpeaerneHHOCTH
npo6ooT6opa npneeaeH B npunoxeHun b.
5.3.4 TNpumep oueHMBaHUA HeoNpeaeneHHOCTU U3MEPEHNUIA C YyHeTOM HeonpeaeneHHoCcTN NpobooTHo-
pa AM npuseaeH B npunoxeHuu B.

6 KoHTponb kauyecTBa npo6oot6opa AM

6.1 [na koHTponsa kayecTea npobooT6opa AM mucnonb3yoT:
- Banuaaumio (oUeHKy npurogHocTu) metoga npo6oot6opa AM Ana KOHKPETHOro NPUMEHEHUS;
- KOHTPOb KayecTBa pe3ybTaToB U3MEPEHUIA.

6.2 OueHka npurogHocTu nnaHa npo6ooréopa AM ANA KOHKPETHOTO NPUMeHeHUA

6.2.1 OueHka npurogHocTu nnaHa npo6ooTt6opa AM AN KOHKPETHOro NPUMEHEHU BKMoYaeT B ceba
OLHOKPaTHYO OLIEHKY COCTaBNsIioLLUMX HeoNpeaeneHHOCTU B YCIOBUSAX, OXKMAAeMbIX NPU PYTUHHOM NMpUMeHe-
HUM npoueaypbl npobooTbopa AM.

6.2.2 OueHka NpurogHoCTU MoXeT BbITb BEINONHEHA AN Npoleaypbl NpobooTéopa AM B Lenom u/unm
NS KOHKPETHOro yyacTka npobooTbopa oT kKoHKpeTHoro obbekra npobooTbopa. NepBbid BapuaHT UCMonb3y-
t0T, Koraa npob6ooT6op AM BbINoNHeH kak 0AHOPa3oBas onepaLuusi, a BTOPON BapuaHT MPUMEHSIIOT NpU NOBTO-
psitoweMcsi npoboot6ope AM M NOBTOPAIOT Yepes onpedeneHHble MHTepBalnbl BpeMeHU (Hanpumep, Ons
KOHBENEPHON NpoayKLMK).

6.2.3 OueHka NPUrogHOCTU AEMOHCTPUPYET, Kakie BeNUUUHbI HeonpeaeneHHOCTU U3MepeHuin MoryT
ObITb NOMNy4YeHbl, U, ECN 3TO CornacyeTcsl ¢ COOTBETCTBYIOLUMMUA TPeBOoBaHUSAMU K U3MEPEHNID KOHKPETHBIX
06bekToB, nnaH npobootbopa AM cunTaeTca NpUrogHbIM AnNs PYTUHHOMO UCTIONb30BaHUS.

6.3 KoHTponb kauyecTBa pe3ynbTaToB U3MEpPEHUN

6.3.1 PeanbHble ycriosus npobootbopa AM mMoryT oTnuyaTtbes 0T yCRNoBUiA, Npeobnagatowmx 8o Bpems
OUEHKM NMpUrogHocTu nnaHa npobootbopa AM. B ocobeHHOCTU 3TO cnpaBeanvBO Asst Takoro Npo6ooTbopa
AM, npy KOTOPOM OCHOBHBIM UCTOYHUKOM HeonpeaeNeHHOCTU ABMAETCA reTeporeHHOCTb 00beKTa u cTeneHb
reTeporeHHOCTU MOXKeT 3aMeTHO U3MEHSITbCSl OT OfHOro obbekTa K cneayrowemMy. 3To Takke CnpaBeanvmBo,
Koraa oauH nnaH npobootbopa AM MoxeT BbITb UCMONb30BaH B PasHbIX MecTax. [Mo3ToMy NPUMEHSIIOT eLue U
NOCTOSIHHBIN KOHTPOSb KAYecTBa pe3ysibTaToB U3MepPeHUiA.
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6.3.2 KoHTpornb kayecTBa pe3ynbTaToB U3MepeHnii HeobX04MM A5t AEMOHCTPaLMN MOCTOSIHCTBA B NPo-
CTPaHCTBE M BpeMeHU COCTaBMIALWMX HeornpeaeneHHoCTH, YCTaHOBNEHHbIX MPY OLeHKe NPUrogHoCTH nnaHa
npo6ooT6opa AM.

6.3.3 KoHTponb kauecTBa pe3ynbTaToB MSMEPEHU NPOBOANAT NyTeM B3ATAA ABYX Npob 13 kaxaoro o6b-
ekta npobooTbopa 1 NonHoro (M CooTBETCTBYOLWMM 06pasom paH4oMU3NPOBaHHOIO) Ay6nMpoBaHus nnaHa
npo6ooTbopa AM. Kaxaytio npoby AM aHanusnpytoT U BbIMACASIOT pasHULY Mexay ABYMSA pesynbTaTtamu
namepeHuii no popmyne

D= |x, - Xy, ©)

roe X, U X, — pesynbTaTbl U3MEPeHWUIA, MoNyYeHHble AN Nepsoi 1 BTopoil npob AM.
6.3.4 3aTem paccunTbIBaOT CYMMAapHYI CTaHAapTHYO HeonpeaeneHHoCTb no opmyne

— 2 2
u = usample + uana/ysis ’ (1 0)

roe u nu — HeonpeaeneHHocT npobooTbopa U aHanMsa COOTBETCTBEHHO, YCTAHOBMEHHbIE MpU
npoueaype OLEeHKM NPUrogHocT NnaHa npobootbopa AM B cooTBeTCTBUM C 6.2.
6.3.5 B cootBeTcTBUU ¢ TOCT P UCO 5725-6 cTposiT KOHTponbHyto kapTy LyxapTa (R-kapTy) ¢ npede-
nom npegynpexaexHusa 2,83 - u, v npegenom aenictsus 3,69 - u, npu vicne HabnoaeHnn 2.
6.3.6 3HaueHue D, NpeBblLLatoLlee nNpeaen npeaynpexxaeHus Unu npegen AencTeuns, CBUAETEeNbCTBYeT
0 TOM, UTO pe3ynbTaT A0MKeH ObITb TWAaTeNbHO NPOBEPEH. Tako pesynbTaT MOXET ABNATLCA Pe3ynbTaToM
HapyLueHusi 1 npu Npo6ooTbope, 1 Npu aHanuase. MNMocneaHee AOMKHO GbITb NPOBEPEHO cTaHAAPTHBIMU METO-
AaMn KOHTpoMnsA KadecTBa aHanusa, uanoxeHHoiMu B FTOCT P UCO 5725-6, [8] U KOHKpEeTHbIX MeToAmnKax

NU3MepeHni.

sample analysis

10
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Mpunoxenue A
(pexomeHnyemoe)

A.ﬂl'OpHTM OLIeHUBaHUA HeoNnpeaerieHHOCTU I'Ip060I'IOAI'OTOBKH

A1 [ina oueHnBaHWA HeonpeAeneHHOCT NPOBONOATOTOBKM S, UCMIONL3YIOT ankTepHaTUBHLIN HecGanaHcupo-
BaHHbIA NNaH 3KCNEPUMEHTA, NpeacTaBneHHbIA Ha pucyHke A.1.

Mpo6ooTbop
|
| ]
Mpoba 1 Mpoba 2
(s1) (52)
2 kr 2 kr
1 I_I_|
| |
Moar. 1 Moar. 2 Moar. 1 Moar. 2
(P1) (P2) (P1) (P2)
1kr 1kr 1kr 1kr
Axanus 1 AHanus 2 Ananus 1 Axanus 2 AnHanus 1 Ananus 1
(A1) (A2) (A1) (A2) (A1) (A1)
. . ] .
1 i i 1
Y y Y y
S1P1A1 S1P1A2 S1P2A1 S1P2A2
S1P1A1 S1P2A1 S2P1A1 S2P2A1

PucyHok A.1 — AnbTepHaTUBHbIA HecbGanaHCMPOBaHHbLIA MnaH

A.2 [1se noa-npoGbl AM oT Kaxaoi us asyx npob6 AM nogrotaenueatot otaenbHo. 3atemM ot aTux nog-npo6 AM Ge-
pyT napannensHbie Npobkl ANA aHanuaa, B NOCNeayloLweM UX aHanuanpyroT u obpabaTbiBaloT NoryyeHHble 3KCrepuMeH-
TanbHble JaHHbIE B COOTBETCTBUM ¢ A.3.

A.3 BepxHss yacTb pUcyHka A.1 n3obpaxaeT TpeXypoBHEBIN HecGanaHCMpOBaHHbIV NNaH. [lononHUTENbHbIA Ypo-
BEHb B [JaHHOM MIaHe 3KCMepUMeHTa, HeoBX0ANUMBIN AN OLIEHUBAHUS S, NOKa3aH B NpsiMoyronbHukax Moar. 1 (P1) n
Moar. 2 (P2). HwxHAA YyacTe NokasbiBaeT rpynnMpoBKY AaHHbIX, HEOOXOAUMbIX NS NPUMEHEHNs1 MeToda CTaTUCTUYECKOI
o06paboTku aaHHbix B cooTBeTcTBMM TOCT P UCO 5725-3 (npunoxenue B) u pacueTta BENUYMH S pie» Sprop ¥ Sanaiysis B
HWXHeN YacTu pucyHka A.1 BEPXHssl CTPOKA NOKa3blBAET rPYNMUPOBKY AaHHBIX AN OLUEHNBAHUS S, & HWKHSA CTpo-

Ka — rpynnupOBKY A@HHBIX ANA OLEHNBAHUSA S,moe C YETOM S, .

11
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Mpunoxenne b
(pexomeHgyemoe)

OueHuBaHUe HeonpeaeneHHOCTU U3IMePeHUn U NpeAcTaBneHue pesynbTaTa UsMepeHUi

B.1 CymmapHyto CTaHOapTHYIO HEONPEAEeNeHHOCTb N3MePEHUIA U, C yHeTOM HeornpeaenerHocTn npobooTtbopa AM
paccuunTbiBaloT no dopmyne

= [o2 2
u.= Ssamp/e +ucana/ysisv (5-1 )

TA€ U anayysis— CYMMapHas cTaHapTHas HEONPeAeneHHoCTb aHanum3a.
Benuunha u;, ., MOXET GbITb NPUBEAEHA B METOAVKE N3MepeHuit bo ouerena B cootsetcteumn ¢ FOCT P 54500.1,

FOCT P 54500.3 n pekomeHgauusimu [5], [6].
b.2 [Mpu nccnegoBaHnm HeckornbkMX 06bEKTOB NPO60OTOHOPa CymMMapHy0 CTAaHAAPTHYIO HEONPEAENEHHOCTL N3Me-
PEHWI PACCUMTLIBAIOT C YHETOM COCTABNAOWEN S2poncen.target MO DOPMYINIE

= [o2 2 2
u.= \/ Sbetween—target +Ssamp/e +Ug analysis * (5'2)
b.3 PacwwupeHHylo HeonpeaeneHHOCTb namepennn U paccunTeieaioT no opmyne
U=k-u, (B.3)

rae k — koachuumeHT oxearta.

KoadhduumeHT oxBaTta 3aBUCUT OT NPUHATON A4OBEPUTENBHON BEPOATHOCTHU:

- k =2 npwm y4eTHbIX namepeHusix (P = 0,95);

- k = 3 npy noaTBEpXAAIOWMX U apBUTPaXHbIX namepennsax (P = 0,99).

b.4 OdopmneHne pesynbTaTtoB WU3MEPEeHUn [OIMKHO cooTBeTcTBoBaTb Tpebosannam [OCT P 8.703,
FOCT P 54500.1, TOCT P 54500.3, [7].

B.5 Pesynbtathl UaMepeHwuii ¢ y4eTOM HeonpegeneHHocTU npobooTbopa AM npeacraensaioT B BUAE

XtU, P=095(P=0.99),N,

rge X — pesynbTaT namepeHuni xapakrepuctmkm AM;
U — paclupeHHas HeonpeaeneHHOCTb 3MepeHuid, paccuntanHas no cdopmyrie (b.3);
N — uucno o6bekToB npobooTGopa (N > 8) B ToM cnyvae, ecnv HeonpeaeneHHOCTb N3MepPEeHNI paccHUTLIBANacs No
topmyne (b.2).

MpumeyaHune—B KaXaoM KOHKPETHOM Cry4yae npeacTaBneHne pe3ynbTatoB U3MepeHun JOMmKHO COOTBET-
cTBOBaTh TPeBOBaHUSIM UCMONBb3YEMON NpY aHanmae MeToaNKM M3MEPEeHNA U APYTUX AOKYMEHTOB, NPUHATLIX B OTPacnu
n/unu Ha npeanpuATUn.

12
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Mpwvnoxenve B
(pexomeHayemoe)

Mpumep oueHMBaHUA HeonpeaeneHHOCTU U3MEePEeHUN
C Y4YeTOM HeonpefeneHHocTu npo6ooTbopa

B.1 Mpeamer

OueHvBaHne HeonpeaeneHHOCTU 3MEPEHNIA YCNOBHON MaccoBOM JONU ypaHa-235 B NOpowke guokcuga ypaHa,
OUEHMBaHUe COCTABISAIOWMX HeonpeaerneHHocTn, o6ycrnoBneHHbIx npoboot6opom AM n aHanuzom.

B.2 O6bexT npo6ooTbopa n meToa namepeHnn

B cootBeTcTBUM C [2] ypaH-235 nognexuT rocyAapCTBEHHOMY YYETY M KOHTponio. TpebyeTtca oueHUTb Heonpeae-
TNEHHOCTb U3MEPEHWUI YCITOBHOW MacCOBOW J0ONW ypaHa-235 B NOPOLLUKE AMOKCMAA ypaHa B KaXA0M NapTUM CMELLINBAHUSA,
nony4aemomn npy oTpaboTke TEXHONOIMU MEXaHMYECKOIO CMELLMBaHUS ABYX NMOPOLUKOB C pa3HbiM 06oraleHnem ypaHa no
ypaHy-235. Takum o6pa3om, o6bekToM Nnpo6ooTOopa sIBNSeTCsl KOHTENHEP, coaepXKalmi NapTUIo CMEIMBAHNSA — NOPO-
LLOK, SIBMSIOLLMICS] CMECHIO ABYX MOPOLLKOB C pa3HbiM oboraleHneM ypaHa no ypaHy-235. YcrnoBHyl0 MacCcoBy10 ONI0 ypa-
Ha-235 B npobax namepsiioT No aTTeCTOBaHHON METOAMNKE MACC-CNEKTPOMETPUHECKOTO onpeaeneHnst U30TONMHOIo COCTaBa
ypaHa B Teepgou tase [9].

B.3 Mnax npo6oot6opa AM

MpumeHsembit NnaH npobooTbopa AM onpegensieT, UTo OT Kaxaoro obbvekTa NpobooTbopa (OT kKaxaoW NapTUK
CMelInBaHuA) oTéMpaloT ogHy cnydaiiHyio npoby S, 1 BLINONHAIT 0AHOKPaTHYIO NpoLeaypy aHanusa no MeToamke uame-
PeHUN.

B.4 MNMnan nccneposaHns — 3KCNEepUMEHTaNbLHbIN MeTOA, «MeToA yABOeHus» (meTon Ne 1)

Ot BocbMu 06bEKTOB — NapTWiA cMewwmnBaHus, kpome Npobel SIM S,, Gbina oTobpana cnyyanHbim o6pasom ewe
ofHa napannensHas npo6a AM S,. Kaxxayio npoby AM pacteopunu B a30THOM KMWCNOTE A0 NONHOIO PacTBOPEHUS, 3aTEM €
KaxablM pacTBOPOM BbIMOMHUIM NO AiBa NapannenbHbiX U3MepeHns YCNOBHON MacCOBOM A0NM ypaHa-235. MonyqeHHble
pesynbTaThbl UCNONB30BaNUCL ANs AUCNEPCUOHHOIO aHanu3a cornacHo pasgeny 5.

B.5 PeaynbTtaTbl M3amepeHnn
PesynbTaThl UaMepeHuii NpeacTasneHsl B Tabnvue B.1.

Tabnwuuya B.1— PesynbTartsl M3amepeHuin yCnoBHOW MaccoBOl A0NM ypaHa-235 B NopoLLKe AWOKCHMAA ypaHa

PesynbTaT namepenui, %
Hﬁ&%%gfgfgga Homep npoGbi
1 2
! 1 5,0046 5,0064
2 5,0174 5,0160
2 1 4,9739 4,9718
2 4,9773 4,9798
3 1 5,0095 5.0048
2 4,9992 5.0001
4 1 4,9906 4.9909
2 5,0064 5,0021
° 1 5,0049 5,0027
2 5,0101 5,0040
6 1 5,0003 4,9951
2 4,9989 5.0024
! 1 4,9937 4.9968
2 5,0100 50116

13
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OkonyaHue mabnuusi B.1

Pesynbtat nsmepenui, %
Homep obbekTa
npo6ooT6opa Homep npobei
! 2
° ! 4,9877 4,9858
2 4,9886 4,9891

B.6 OueHuBaHWe CTaHAAPTHOW U paclUMPEHHOW HeonpeaeneHHOCTH

B.6.1 O6paboTka pesynbratos uamepeHwii npoeegeHa no FOCT P UCO 5725-3 (npunoxenune B).

PesynbTaTel aHanusa gucnepcuii (ANOVA), npoBeaeHHOro no sKcnepuMeHTanbHbIM AaHHbIM, NPEACTaBNeHbl B
Ttabnvue B.2.

Tabnuua B.2— Pesynbratsl aHanuaa aucnepeuii (ANOVA)
B npoueHTax (ycnoBHasi maccoBas gorsi)

— Oucnepcusa mexay Huncnepcusa mexay [ucnepcusn mexay obbekramu
Cpeanee sraqexme X aHanMsamMm $3,,qis MPOBaMM S 2, e NPoB0oOTBOPA Spemmeeniargot
4,998 0,00000484 0,0000384 0,000106

B.6.2 CrangapTHas HeonpeaeneHHOCTb U3MepeHuii No Tuny A oueHeHa no dpopmyne (8)

2

uA = Smeas = Ssample +S§nalysis = 0,0066 %. (B1)

B.6.3 OueHka cmelleHust O (p) cornacHo meToamke uamepenmni [9] coctaenset 0,0070 %. CtanpapTtHas Heonpege-
NeHHOCTb No Tuny B, xapakrepunsylowas HeONpPeAeneHHOCTb CMELLEHNS 8HamNM3a Ug 4nayss OUEHEHA B COOTBETCTBUM C
FOCT P 54500.3, pekomeHgaumusimm [6] no chopmyne

Ug anatysis = %’3)) =0,0040 %. (BZ)

B.6.4 CymmapHas ctaHgapTHas HeornpeaeneHHOCTb aHanuaa u oueHeHa no copmyne

c analysis

JrSzzznalysis = 0!0046 %. (8-3)

— 2
U, analysis — Uy analysis

B.6.5 CymmapHyta cTaHA4apTHYI0 HeonpeaeneHHOCTb U3MEPEHUIA YCIIOBHOW MaccoBOM 40ONW ypaHa-235 B nopowke
AVOKCMaA ypaHa U, B KaxaoW NapTM CMelLMBaHWs! ¢ y4eToM gncnepeumn npo6oot6opa oLeHmBaloT no dopmyne

u,= Sgamp/e +u§analysis =0,0078 %. B84)

B.6.6 PacwupeHHan HeonpegeneHHocTs namepennii U oueHeHa no copmyne (B.3):

- Npy y4eTHbIX namepenusix (P =0,95) — U =k-u_ = 0,016 %; (B.5)
- NPV NOATBEPXKAALWMX 1 apbuTpaxHbIX namepenusix (P = 0,99) — U= k- u, = 0,023 %, (B.6)
B.6.7 OTHocuTenbHasn paclumpeHHas HeonpeaeneHHoCTb paBHa:

- NPV y4eTHbIX namepenusix (P = 0,95) — U = 0,31 %; (B.7)
- NPV NoATBEPXAaoLWMX U apbuTpaxHbelX nameperusix (P = 0,99) — U = 0,47 %. (B.8)
B.6.8 PesynbTaTbl namepenuit npeacTaeneHs B Tabninue B.3.
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Ta6nuua B.3— Pe3ynbrarsl n3amepeHuin BOCbMMU NapTUiM CMELINBaHUA

FOCT P 8.878—2014

PeaynbTar usmepeHmii PacwmpeHHan HeonpeneneHHocTb, % (YCnoBHas MaccoBas Aons)
Homep o6bekra npobooTtbopa YCNOBHOW MacCoBOW AOMKU
(napTun cMmelLMBaHus) ypaHna-235 B nopolike auokeuaa NPV NOATBEPXAAMLLUX 1
ypana, % nNpy y4eTHBIX U3MEPEHUAX APEUTPAXHBIX HIMEPEHMSIX
1 5,0046 0,0155 0,0233
2 4,9739 0,0154 0,0231
3 5,0095 0,0155 0,0233
4 4,9906 0,0155 0,0232
5 5,0049 0,0155 0,0233
6 5,0003 0,0155 0,0233
7 4,9937 0,0155 0,0232
8 4,9877 0,0155 0,0232

B.6.9 CymmapHasi cTaHgapTHasi HeonpegeneHHOCTb UBMEPEHUI YCNOBHON MACCOBOW JoNW ypaHa-235 B nopoLuke
AVOKCMIA yPaHa U,, NONy4eHHOoro Mo paccMaTpMBaeMoli TEXHOMOIMK C y4eTom ancnepcumn npobootéopa AM n ancnepcun,
06ycrnoBneHHol BapbMpoOBaHMEM U3MEPSIEMON BENUUMHBI Mexay obbekTamn npobootbopa Sf,etween,ta,get, oueHeHa Mo

topmyne

U, = \/ s gample +ug analysis T Sgetween—target =0,0129 %. (B.9)
B.6.10 PacwupeHnHas HeonpeaeneHHoCcTb namepenuii U oueHena no dpopmyne (b.3)
- NPV y4eTHbIX namepenmsix (P = 0,95) — U = k- u, = 0,026 %; (B.10)
- NPV NOATBEPXAAIOWMX N apbuTpaHbix namepenmnsx (P =0,99) — U= k-u_ = 0,039 %. (B.11)
B.6.11 OTHocuTenbHas paclumpeHHasi HeonpeaeneHHOCTb PaBHa:
- NPV y4eTHbIX namepenusix (P = 0,95) — U = 0,52 %, (B.12)
- MpW MoATBEPXAAoWMX U apOuTpaxHbix namepenusix (P = 0,99) — U = 0,77 %. (B.13)
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Pepnaxtop /1.C. S3umunosea
TexHuveckui pegaktop B.H. lpycakosa
Koppektop M.M. Manaxoea
KomnbtoTepHas Bepctka B. M. Mpuwerko

CpaHo B Habop 12.02.2015. MoanucaHo B nevats 03.04.2015. dopmat 60x84 /5. lapHutypa Apuan.  Ycn. ned. n. 2,32,

Yu.-uzg. n. 1,80. Tupax 35 ak3. 3ak. 1512.

WapnaHo n otnevataHo Bo ®IYM « CTAHOAPTUH®OPM», 123995 Mocksa, paHaTHbIN nep., 4.
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