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2 BHECEH YnpasneHuem metponornn degepasibHOro areHTcTaa no TeXHNYecKoMy perysvpoBaHuio n
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HAUMOHANbHBLIN CTAHOLAPT POCCWUWCKOWMW OSELEPALUMN

FocygapcTBeHHas cucteMa obecnevyeHuss eAMHCTBA U3MEPEHUNA

FOCYOAPCTBEHHAA MOBEPOYHAA CXEMA
ONA CPEACTB U3MEPEHWI MACCbHI U AKTUBHOCTU PAANS

State system for ensuring the uniformity of measurement
State hierarchy chart of instruments for radium masses and activity measuring

[ata BBegeHns — 2014—01—01

1 O6nacTtb NpUMeHeHUs

HacToswwnii cTaHgapT pacnpocTpaHsieTcsl Ha CPOACTBA U3MEpEHWA Maccbl U aKTUBHOCTW pagusi U
ycTaHaB/AMBaeT NOPSAOK Nepeaaun efuHULbl Macchbl 1 akTUBHOCTM [1] pagua OT rocyAaapCcTBEHHOrO nepBuuy-
HOTO CMeLuMansLHOro aTanoHa eauHNLBLl Macchl pagus (Ra-226) ¢ NOMOLLbI0 BTOPUUHbIX U pabounx 3TasloHOB
CpefCcTBaM M3MepeHuil ¢ ykasaHWeM MOrpeluHocTell M OCHOBHbIX METOAO0B MOBEpKW. [MoBepoyHas cxema
npuBeAeHa B NPUIOXEHNUM A.

2 FocygapCTBEHHbI NEPBUYHbIA cleunanbHblii 3TanoH

2.1 locyfapCTBEHHbI NEpPBUYHBIA CneuuanbHblii 3TasloH NpefHa3HayeH A8 BOCMPOWU3BELEHUS U
XpaHeHUss eAuHNLbI Maccbl paausa 1 nepefavn eé n eAuHNLbl aKTUBHOCTW pagns C MOMOLLb BTOPUYHbIX U
pabounx 3TasioHOB CpeAcTBaM M3MepeHuid, NpumeHsieMbiM B Poccuiickoli ®egepaunn ¢ Lenbio obecneve-
HVSA eIHCTBA M3MEPEHUIA B CTpaHe.

2.2 B OCHOBY M3MepEeHUiA Macchl paaus AO/KHA ObiTb MOSIOXEHA eAuHMLA, BOCNPOU3BOANMAN yKasaH-
HbIM 3Ta/IOHOM.

2.3 F'ocyapCTBEHHbI NepPBUYHBIN CneunanbHblii 3TafIOH COCTOUT U3 KOMMJIEKCa CNeAyLWMX CPEACTB
N3MepEeHWA:

231 O6pasel, pagmsa Ne 5427. n3rotosnieHHbIn O.XEHUrWMNATOM 2 noHa 1934 r. BMecTe ¢ Apyrumu
19 nofo6HbIMM 06pasuamMu, 06pasyrLLNMKY MeXAyHapoAHY HOPMa/IM30BaHHYK cucTemy. Macca paawvo-
Hyknuaa Ra-226 B obpasue, onpefesiéHHas nNpu M3roTOB/IEHUW U NOATBEPXAEHHAA pe3ynbTataMu MexAay-
HapOAHbIX CAMYEHUA, cocTaBnseT 21,283 Mr Ha gaTy M3roToB/sieHUs obpasya. MNepecyeT 3TOro 3HaYeHUst Ha
nocneaywuime gatbl NPOBOAAT C UCMOMb30BAHUEM 3HAYeHUS nepuoga nonypacnaga (1600 n 7) ner.

Hapsigy ¢ egnHuueil Maccbl pagusi NoBepoYHas cxema No3BOMSeT nepefaBaTtb eAVHULY akTUBHOCTU
pagna A B UCTOYHMKaxX C NCNOSIb30BAHNEM COOTHOLLEHUSA

N In2
A=T— - wim A=T AT, 1)
MT
rae An — akTUBHOCTb efiMHNLbI Macchl pagus {1 r), onpegensemas no opmyne

n NOIn2
m MT

M3panne odpuunanbHoe
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T — macca pagus
J¥a— nocTosiHHaa ABoragpo. paBHas 6,02214078(18)-1023yacTt/mosb [2];

In 2 — HaTypanbHbIli norapudm

M — atomHasa macca, 414 Ra-226 M = 226,0254 — aTOMHble eMHULbI MaccChl
T— nepuog nonypacnaga pagnoHyknuga Ra-226. pasHblii (16001 7) nerT.

C yyéToM TOro, 4To rod. B cpefHeM, paseH 3.15576-10%c

AT = 3,658 1010 BK/T Ra-226
Am = 3.658 107Bbk/Mr Ra-226.
A T= 3.658-1<f BK/INKr Ra-226,

A", = 36,58 bk/HI Ra-226.

2.3.2 DTanoH-konusa — obpasey pagmsa Ne X5. Macca pagnoHykinga Ra-226 B obpasue, onpegenéH-
Has npu W3roTOBMEHUW W NOATBEPXAEHHAs pesynbTataMu MexAyHapoAHbIX CAWYeHWi, cocTaBnseT
17,78 mr Ha 1 aHBapsa 1988 r. MepecyéT 3TOro 3Ha4YeHUsa Ha nocnegyrowme aatbl NPOBOAAT C UCMOJb30Ba-
HMeM 3HauyeHus nepuoga nonypacnaga (1600 » 7) net.

2.3.3 CpepacrtBa nepefaun eguHuLbl Macchbl U aKkTUBHOCTU pajusa OT NepBUYHOro 3TasioHa BTOPUYHLIM
1 paboynm aTanoHam:

» ycTaHoBKka YOW (YcTaHoBka JTasioHHas VoHU3aLMOHHAA) — TPEXANeKTpoAHas UuunvHapuyeckas
MNOHM3aLMOHHasA Kamepa C Kosoauem.

- yctaHoBKa Y3K (YcTaHoBka JTanoHHas KanopumeTpuuyeckas) — gudpdepeHumnanbHblii KanopumeTp
Tuna PKC-01A gnsa pernctpauun anba- n 6eta-nsnyyeHus

» yctaHoBKa Y3C (YcTaHoBka 3JTanoHHas CnekTpoMeTpuueckasl) —a nosynpoBOAHUKOBLIA ramMmMa-
CNEeKTPOMETP Ha 0CHOBE 0C060 YncToro repmaHus tuna GMX35P4.

2.3.4 CuctemMa KOHTPO/IA 3a COXPaHHOCTbI CTEK/ITHHOW aMny/ibl C CUCTEMOI CUrHanmM3auun o pasrep-
mMeTu3aumMmn (BO3MOXHON).

2.4 [nana3oH 3HauyeHWit maccbl pagvs, nepegaBaeMbiX rocygapCTBEHHbIM cneunasibHbIM 3TaIOHOM
COCTaB/ISAET:

-0T 10 380 2 102 Mr — g4 TBEPAbIX UCTOYHUKOB:

-0710.01 go 1106 Hr — gna pacTBOPOB pagus.

[nana3oH 3HauyeHWii akTMBHOCTW pagusa ANS PacTBOpPOB, NepefaBaeMblX roCyfapCTBEHHbIM creuu-
a/lbHbIM 3TaNI0HOM cocTassAeT oT 0.37 o0 3.7 10 Bk.

3HaueHve 3aTasloHa, onpejensiouiee eguHULY mMaccel pagus, coctasnset 20.580 mr B nepecuéte Ha 1
AHBaps 2012 T.

2.5. TocyfapCTBEHHbI NEPBUYHBIA CneunanbHbliii 3TanoH obecneymBaeT BOCNPOM3BELEHNE €4UHULbI
Macchl pagus co 3HaYeHnem:

e CcpefHeKkBagpaTUYecKkoro OTKMOHeHMa pe3ynbTata usmepernuii SO - 0.3 % npu npoBefeHun
10 He3aBUCUMbIX U3MEPEHWIA;

- HEWCK/TIOYEHHOW cucTematnyeckoin norpewHoctn Oo- 0.2 % (Npu [OBepuTeNbHOW BEepPOSTHOCTU
P=0,95);

- OTHOCUTE/IbHOI CTaHAapPTHOI HeonpeaeEHHOCTU. OLEHEHHOI no Tuny A -uon = 0.3%;

- OTHOCWTE/IbHOI CTaHAapTHON HeonpeaeIEHHOCTU. OLEeHEHHOI no Tuny B - noB=0.1%;

- CyMMapHOI OTHOCUTE/IbHOW CTaH4apTHOW HeonpedenéHHoctn — n0= 0.3%:

- pacluvpeHHol oTHocUTENbHOI HeonpeaenénHoctn UO- 0.6% npu K =2.

2.6 F'ocyAapCTBEHHbI NEPBUYHbIN CNeLnanbHblil 3TasIOH NPUMEHSIOT:

* [/191 YCTaHOBJIEHUA SKBUBAJIEHTHOCTU 3TaJIOHOB HALMOHA/IbHLIX METPOJIOTMYECKUX WHCTUTYTOB
(MMW) cTpaH, nognucasLwnx JorosopeHHocTb (3) 0 B3aUMHOM MPU3HAHUKN HALMOHAJIbHbIX 3TA/IOHOB U cep-
TuhukaTosB KaIMGPOBKN 1 M3MepPeHUiA, BbligaBaembix VIMUA. B pamkax MexayHapoAHbIX C/IMYEHWI;

- ANA nepejayn eavHULbI MacChl M aKTUBHOCTU paavs BTOPUYHBIM 1 paboummM aTasioHaMm.

3 BTOpWYHbIE 3TaNIOHbI
31 B kauecTBe BTOPUYHbIX 3Ta/IOHOB UCMNO/b3YT HAbOPbl MCTOYHUKOB Ha OCHOBE pafMOHyKNuaa pa-

AniA-226 B guanasoHe 3HauveHwuii macc pagus ot 0.001 go 200 mr (o1 3,7-104 80 7,3-10" BK) 1 pacTBopbl pa-
Ava B gnanasoHe 3HauyeHuin ot 0.1 go 106 Hr (o1 3.7 go 3.7-107 Bk).
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3.2 CpefHekBagpaTnyeckne OTK/IOHEHUSI pe3ynbTaToB canyeHnii SIO BTOPUYHbIX 3TaJIOHOB C MepBuY-
HbIM 3TasfIOHOM cocTaBs/AaT oT 0.6 % fo 1,2 %.

3.3 BTOpUYHbIE 3TasIOHblI NPUMEHAIT ANA Nepejayn eArHUL, MacCbl U aKTUBHOCTW pagus pabounm
3TasioHaM ¥ CpeacTBaM U3MEpeHWid.

3.4 Ana obecneyeHns COXPaHHOCTW rOCyAapCTBEHHOrO cneuuasnbHOro atasoHa npu nposefeHun py-
TUHHBIX U3MEPEHWI1 NCNONb3YIOT 3TaNIoH-KoNuIo - o6pasel, paansa No X5. N3roToBMEHHbIR YeluckuM UHCTUTY-
TOM MO NPOM3BOACTBY, UCCNefoBaHU0 1 npumeHeHuto paguounsotonos (UWVR) . B kauyecTBe martepuana
[ANA N3roTOBMIEHMS 3TaNoHa-Konuu Gbl/T UCNONb30BaH XMMUYECKU YUCTbIV pajwid, copepxalyuiics B o6pas-
pax X u XI. u3roToBNeHHbIX No 3akaly MexayHapogHoli Komuccun no pagvesbiM aTtanoHam (3. Pesepdopa,
M. Kiopu. C1. Meliep. A. lebbepH, ®. Cogaun. O. F'aH n 3. LLBeingnep) ana pacnpegeneHns Mexagy crpaHa-
MU pagneBblX UICTOYHUKOB, CPABHEHHbLIX C MapPUXCKUM MU BEHCKUM MeXAyHapoAHbIMU 3Ta/loHaMu 1 atTecto-
BaHHbIX. Takum 06pa3oMm, B paHre BTOPUUHBLIX MeXAYHapOoHbIX 3Ta/lOHOB, U UCMO/b30BaBLUNXCA B kayecTse
HaunoHasbHbIX 3TanioHoB CCCP o o6pa3oBaHus HOBOW MeXAyHapoAHOU HOpPMasv30BaHHOW CUCTEMbl
3Ta/IoOHOB MaccChl paavsa Ha 6a3e UCTOUYHUKOB, U3rOTOB/IEHHbLIX O.XEHMTLUMNATOM B 1934 T.

Macca Ra — 226 B o6pasue Ne X5, onpegeneHHasa no pesysbraTam MeXAyHapOAHbIX C/IMYEHW, co-
ctaBnset 17.617 mr B nepecyéte Ha 1 gekabps 2012 r.

OTanoH-konusa obecneuymsaeT BOCNPOU3BEAEHNE efVHULIbI MacCbl pafus co cpefHeKBagpaTuyecknm
OTKNOHEHVEeM pe3ynbTatoB u3MepeHuii SO = 0.4 % npu npoBegeHun 10 HE3aBUCUMbIX N3MEPEHWUIA N Heuc-
KNHOYEHNONM cuctematumyeckoi norpewHocTbio 00= 0.3 %(npu goBepuTenbHON BepoaTHocTn P=0.95).

4 Pabouyune 3TasoHbl

4.1 B kavecTBe paboumx 3TaslOHOB MCMO/Mb3YIOT HAbOpPbl UCTOYHUKOB Ha OCHOBE paguvoHyknuga Ra -
226 B AvanasoHe 3HauyeHuin macc pagusa ot 0,001 go 200 wmr (ot 3.7-10 go 7,3-K05 Bk) n pacTBopbl pagus B
AvanasoHe 3HayeHuin ot 0.1 go 106wur (ot 3,7 go 3.7 107 Bk).

4.2 [loBepuTesibHble TPaHuLbl OTHOCMTEbHOW MOrpeLHocTM paboumx aTanoHoB 60 npu AoBepuTeb-
Hol BeposiTHocTM P=0.95 coctaBnsoT oT 1.5 % fo 3,2 % B 3aBUCHMOCTM OT AnanasoHa.

4.3 Paboune aTasIoHbl NPUMEHSIOT A8 nepejayun eguHnL, Macchbl U aKTUBHOCTU paans CpeacTsaM Us-
MepEeHUIA.

5 CpefcTtBa UsMmepeHuit

5.1 B kayecTBe CpPeACTB M3MEPEHUIA UCMONb3YIOT:

- UICTOYHMKN ramMa-n3nyyeHus Ha OCHOBe paguoHyknuga Ra-226:

- pacTBopbI pagus;

* paguomeTpbl pagoHa:

- 3MaHOMETpbI.

5.2 Mpepgensl fonyckaeMoil OCHOBHOW NpuBeAEHHON norpelwHocTh 3 cpeacTB U3MeEpPEeHWin cocTaBns-
10T 0T 2 % 80 30 %.
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Mpunoxexve A
(o6sA3aTenbHoe)

FocygapcTBeHHasi MoBepoyHasi cxema
ONs cpefCcTB U3MEPEHUI MacChl U aKTUBHOCTW pagus
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