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Mpeaucnosue

Lens @ npuHuMne cTasgapThaaudd B Poccrickod Teaepaldy yCTaHoBNEHEl $eaepansHsi 3akoH0oM
oT 27 nekabpa 2002 r. No184-$3 « 0 TexHAseckoM perynpoBadii:, a Npaenna NpUMeHeEHHas HalKuoHaNke-
HeiX cTaHgapToa Poccuicxod Pegepade — FTOCT P 1.6-2004 «CraHgapTyiaayna o Pocchiackol Senepa-
UM, JCHORHEE NONoMEHWAD

CeefeHWA o cTaHgapTe

1 PASPABOTAH degepankHbi rMOCyODApcTBEHHLIM YHATAPHRIM NpednpuaThies «BoepocouiBciadi
HAYYHO-MCCNenoBaTeNsCkie WHCTATYT MeTponorkd i 0. Medageneesas (OPIYT «BHHMM s 014, Meu-
oereenan)

2 BHECEH ¥Ynpasnedyes smetponondd PegepaneHors areHToeTea No TEXHMYECKSMY DEryIMposaHiin |
BAGTRONOMN

3 YTBEPM,EH W BBEAEH B NEMCTBWE Mpuxazom denepansHoro areHTcTRA N0 TEXHUHECKOMY pe-
PYNAPOBAHARD M METPOROMAK oT 29 HoRbpa 2012 r. N2 1443-c7

4 BEEEH EBIEPBLIE

Mpaeuna NoUMENeHUR HacmoAweas cimandapma yomadoanaqs! ¢ TOCT P 1.0—2012 (pasden 8).
Huchopsayua of USMeNEHUAK K Hachofuwesmy cmandapmy mySnuxkyemcA & exesodHoM (Mo cocmofuuio
Ha 1 Aneapa mMekyless 2o0da) UHhoDMaULOHHOM YRazamene «HauuoHanerie cmakdapmsiz. a oghuuu-
ANBHBI MEKCT LIMENENUD [ TONPDASOK — 8 ENEMECRYHONM UNDODMAYLONHOM yrazamene «HayuoHans-
HbiE Cmasdapmeis. B cnydas nepecMamps [3aMetsl) WL Omaedsl HACMORWEe20 cmandapma Coomasn=
cmeyiowes yaedoMnenus Bydem onyinukoeans 6 Gnuxaiiver eaNyore UMBODMaLLIGHROZD YEa2amens
nHayuoHans ye cmaddapmeds. CooMesmomeEyiowan ubdopMalud, yeedoMieHUs U MENcms DasMeLa-
WOMCHE Makxe & UMDODMALUCHRDD CUCMaMe obLUIead NONLIMEaRUA — Ha cullansHoM catme Pedepans-
HO20 AZeHMCITEa N0 MEeXHUYECcKOMY De2yNupceanio U Memponczuy 8 cemu Mumepuam [gosi.ru)

@ CrangaptuHdgopn, 2014

B Poccuidckol ©efepaudd HACTOAWMA CTAHOART HE MOMET ObiTh NOMAHOCTER MW YACTHYHO BOCNDe-
MaBEOed, THRAMMDOEAH M PACHpOCTRaHEH B KauYecTBe OGMUMANEHONS WagaHya Ges pazpewenda Doge-
paneHons AreHTCTEA M0 TEXHAYSCHDMY PEryTHPORIHMIC W METPONOMMH
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HAUWOHANBHBIA CTAHOAPT POCCHUWHACKOW ©EOEPALUMM

MocypapcTEeHHAA CUCTEMA oBacnNeYeHWA 0MHCTES HIMapeHHA

rMcYaArPCTEEHHAA NOBEPOYHARA CXEMA
ONA CPEACTE W3MEPEHWMM MACCHI M AKTHBHOCTH PAOMA

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

[arta eaegeHnA — 2014—01—01

1 OBnacte NpUMeHEHUA

HacToAWWA cTaigapT pacnpoCTpadAEToA Ha CpedcTea WIMEDEeHWA MAacChki M AKTHBHOCTA paguA W
YCTAHABNKBAST NOPALOK NEPELaYH &0 HHUE MACCkl M AKTHAHOCTH [1] pAgHA OT roCy0apcTBEHHOMD MEQEHY=
HOMD CNEUWANEHOTD TANCH eQUHHLE Mactsl padra (Ra-226) ¢ noOMOWEID BTORHYHEX W pabodnx aTanoHoB
COROCTEAM WAMEDEHKNA C YVEAIAHWEM NOMPEWHOCTEN W CCHOBHBE METoJon noeeprw. MoBepodsan cxema
NpWMBEOEHa B NPHNOKEHWA A,

2 NocypapcTEeHHLIA NEpPBUYHBLIA cNeuWansHbIA 3Tanod

2.1 MNocyoapcTEEHHEIA NEPBMHHER CReUHansHsil 3Tanod NPpegHaiHaqded ans socrpouipegeHds |
ADAHEHWA GOMHWLE MAccsl DAAWA W NEpegaqE od 1 cOMHYLE SKTHEHOCTH PadMa © NOMOWED BTODHHYHBLIX i1
paboduy ATAnoHoB CPROcTRaM HWIMEPEHWA, NEPAMEHAeMEIM B PoccHuickor Denepayny © uenkss obecneye-
HIA EOMHCTES MAMEDEHWH B CTRaHE.

2.2 B ocHOBY MAIMEPEHMA MACCE DAOWMA OOMEHA GblTh NONOCMEHD SOMHKLAE, BOCNPOWIBONAMAR YEAI3H-
MM ATAMOH

2.3 NoeyoapcTaeHHBIH NEQBHYHER CNeUManeHLid 3TANOH COCTONT M3 KOMONEKSa CRedywMs cpeacTs
HAMEPEHAI

2.3.1 DGpaaey, pagna Me 5427, waroToBneHHsIA O XEHWNLMEGTOM 2 WoHA 1934 1. BMecTe © QpyrkMiK
18 noactusim oSpauamy, obpaIvoWMMKE MEXMIYHADOOHYIO HODMANMaoaaHHye cucTemy. Macca paguo-
HyENuaa Ra-226 o obpaaue, onpedeneHHan NpW MAroTORNEHKKA W NOOTEEDHMASHHAA DEIYNETATAMKA MEXdy-
HAPOOHEX CRWHEHHR, cocTaenAeT 21,283 wmr wa gaty WarcToRneqks obpaaua. NepecHeT ITorD IHa%eHUA Ha
nocnenyiolwWe 0ate NPOR0OAT © MCNoONEI0BaAHBEM IHaYSHMA Neproaa nonypacnaga (1600 =« 7 neT.

Hapagy ¢ eOdHMUeR MACCH PAgWA NoRSPOYHAA CXeMa NOABOMAST Nepeiapate SOMHULY AKTHRHOCTK
panua A 8 MCTONHMEAX ¢ MCNONBI0DAHWEM COOTHOLIEHWA

MoIn2
A=m_2

M .ﬂ:m-.ﬂm, (1)

rog Am — aKTHBHOCTE BOMHKLLI MACCkl gaauna (1 1), onpegenaessan no gopmyne

_ Nﬂlnz
L T s
Hzoanue orunansHoe
1
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M — Macca pagws
Ny — nocTosrHan Aporagpo. papsas 6.02214078(18) 10° yactimons 2}

In 2 — HaTypanbHb# norapkdmM

M — aTomHan macca, ana Ra-226 M = 2260254 — aroMMsie eQMHHLE MacCkd
T — nepWog nonypacnaga paguosHykndga Ra-226, pasHed (1600 L 7) net.

C y48TomM TOro, 4TO rod, B cpeaqem, paseH 3,15576.1 0 e

Am = 3.658.10"° Bwiz-Ra-226
A, = 3658107 Brimz-Ra-226,
A = 3,65810" Buidxe Ra-228,

A o = 36,58 Briie Ra-226.

2.3.2 3ranoq-kcnuA — cbpaaey panua Me X5, Macca pagwodyknnoa Ra-226 g cbpaiye, onpeneneH-
Hafd nNoH AOTORNEHWA W NOOTEEPHGEHHAR DEIZNLTATAME MEMIYHADOOHLIX CNWYEHWH, COCTARMAET
17,78 Wr #a 1 Aneaps 1988 r. MNepecyéT 3TOM IHAYEHWA Ha Nocnegyiolde 0aTk NPOB0OAT © WCNoNbLIoea-
HUEM IHAHEHMA Neprola nonypacnaga (1600 « 7) neT.

233 CpegeTea Nepenaqs eguHALE Maccsl M aKkTHEHOCTH PagWA OT NEQEHYHOID 3TAanNoHa BTORMYHEBIM
W paboYHMM aTanoHanm:

- yoTawoBka ¥Y3IM [YeoTawopka ITancHHan FoHAIaUMoOHHaA] — TEEEINeKTpoaHas UHMNMHADKWYeckan
HOHM3AUKOHHAA KAMEDa © KONOOLEs.

- YCTauwoBeka Y3IK (YoTauobka ITanoduas Kanoprserpddecekan) — gudeperudantHsid KEanopy MeTn
mna PEC-01A ana pervcTpagsds ansdra- v Gera-nany4edus

yoTaoaxka YaC (Votanosxa 3TancHHas CRekTpOMeTRHYECKaR) — NoMyNpoROOHAKIBLIA ramMMa-
CHEKTROMETD Ha OCHOBE 0CoBo YACTOrS répMadna Tina GMXISP4.

2.3.4 CHcTeEMa KOHTRONA 338 COXpPasHoCTRID CTEKNAHHOE aMNYNe © CACTEMON CUTHANWIaUMH O paarep-
METHIA LKA {BOIMIHHOA).

2.4 MuanaiaoH IHa4YeHWA Macckl pagWe, Nepeganasmsbly ToCyJAPCTREHHEM CRELKANEHLIE ITANTHOM
COCTABRMAST!

- o7 10° Ao 2107 Mr — OnA TREPALX MCTOMHHKOE:

- 0T 0.01 go 1°10° ur — OnA pacTEopoB pagMa.

OWanaiod IHaYeHWd asTHEHOCTY pagMa gna pacTeopoR, NEpegaBaembly focygapcTEeHHLIM CheUH-
AnbHEM aTanodom coctaenaeT ot 0,37 go 3,71 0" B

JHAYEHKE ATANOHA, ONDEQENSIOWEES BOKMWLY Macckl pagua, coctaenaeT 20,580 wmr B nepecyéte wa 1
AHEapgR 2012 r.

2.5 MocydapcTReHHBIA NEREMYHEIA CNeUnaneHMA 3Tanod obecnedMBaeT BOCNPOUIBEEIEHME BOMHIL B
MACCH PAGWA CO IHAYEHWEM:

- CPEQHEKBAOLATMHMECKOrD OTENOHEHWA pEayNeTaTta vamepeHdir S; - 0.3 % npe nposegeHHAH
10 HEIABHUCHEBIE HIMEDEHWA

- HEMCEMIOYEHHOR CHCTEMATHHECKDH norpewrocT B, — 0.2 % (NpM OCBEPMTENBHONR BEPOATHOCTH
P=0,85);

- OTHOCHTENLHDR CTAHIARTHOR HECNPEIENEHHOCTH, OLUBHEHHDR Mo TWNY A ~dgs = 0,3%:;

* OTHOCHTENEHOR CTAHJARTHOR HECNPEdenNEHHOCTH, OUEHEHHTN No TUNY B — Uz = 0, 1%:;

« CYMMAPHOH OTHOCUTENBEHOR CTAHOADTHOA HEONPEQENEHHOCT — U, = 0,3%;

» PACLWMDPEHHONR OTHOCHTENEHOR HEoNpedendHHOCTH Uy = 0.6% npr K =2.

2.6 NocygapcTEeHHBIA NePEMYHEINR CReUManeHEIR 3TAN0H NDHMEHAKT.

- ONA YCTAHOBMEWWA 3JIKEHBANEHTHOCTH 3TAMNOHCE HAUMOHANEHEX METPONOrHYECcKHY WHCTHTYTOR
(HMK) crpan, nognvcaewiknx JoroaopeHHocTe [3] O BIaMMHOM NPMAHAHHK HEUWOHANLHMbBIX ITANOHOE W Cep-
THhMKaTOR KANMBPoBKM M MamMepeHri, Belaaeaemex HME, B pamiax sMekgyHapog e K CIHYeHAR;

- ONA NEpedady SQrikLsl Macchl M SKTMEHOCTH PAGHA BTODWYHEIM | paboHumM ITanoHam.

3 BropuWyHble 3TanoHbI
3.1 B kauyecTae BTODHYHEX 3TANCHOE MCNONEIYEDT HAB0pDel MCTOMHWEDS Ha OCHOBE DAOMOHYENKAA pa-

AnA-226 B QUManalode 3Hadenyit macc pagua ot 0,001 go 200 wmr (or 3,71 o oo 7.3.10° Bk} ¥ pacTeopw pa-
OMA B A4anasoHe sdadequi or 0.1 go 10% wr (ot 3.7 ao 3,7-10° B).

2
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3.2 CpegHexBafpaTHHEckUe OTKNOHEHWA DE3YNETATOR CNWMEHWA Sy, BTOPUYHEL 3TANOHDE C NEpaMy-
HiiM ATANOHOM COCTaEnNAKT oT 0.6 % o 1,2 %

3.3 BropdqHple 3TANOHE NPUMEHART And Nepegaqn efuHuy Mactkl M aKkTHBHOCTH DaguA paboqMa
ATANOHAM M CPESCTEAM MIMEDEHWA.

3.4 Ong obecnedeHna COXpaHHOCTH rocyJapcTREeHHOro CNewManyHoro AaTanoHa npi NPoReaeHie py-
THHHBIX WIMEDEHWMA HCNONBEIYIOT ITANOH-KoNKID - obpaley paanA Ne X3, MaroTOBNEHHEA HelCKHM HHCTHTY=
TOM MO NPOMIBOOCTEY, ACCMNELOBEAHWED W NPMMeHeHA paguonzoTonoa (UVVYWVERY | B kayecTee MaTepuana
ONA WIrCTORMNEHAA ITANOIHAKONKHKA GbiN ACNONEIOEAH XMMWYECKA YHCTRIE pagui. cogepwawmics & obpaa-
Uax X W X|, MaroToenNeHHBIX No 2akasy MexoyHapooHol KoMUuooHy o pagrensis aTanckas (3. Peaepdopg,
M. Kiopi, C1. Mebep, A. Jebwepd, $. Cogau, 0. Mad ¥ 3. Weedgnep) OnA pacnpeaeneH s Mexgy cTpaHa-
M DASHWEELIX HCTOYHWMKOR, CPABHEHHEX C NADANMCKAM M BEHCEMM MEXDYHADOOHEMA ITANOHAMA W aTTECTO-
BAKHEX, TaxMi 00paI0OM, B PAHME BTODHYHbIX MEXMOYHADOOHEIX ITAMNOHOR, M MCNONBICBARWMKCH B KAYRCTEE
HaUMoHaneMelx aranowos CCCP oo ofpajoRadus HOBOH MEXOYHAPOOHOW HOPMAMHIOBAHHON CHCTEME
ATANOHOR MACCH PAOMA Ha Ba3e WCTOYMHHKDR, HArCTOBNEHHEX O XEHMnWsMKuaTem B 1934 .

Macca Ra — 226 g chbpaaye Ne X5, onpegeneqHHan No peayNeTaras MEeROyHAPOOHbLIX CRMYEHWA, Co-
cTaenaet 17,617 mr B nepec4éTe wa 1 gekabpa 2012 r.

Atancu-konua ofiecnedrBasT BOCTPOMABREOEHWE @0MHMLE MACCH PAOMA CO COBOHEKBampaTHYSCKIMa
OTENOHEHKENM PEIYNETATOR WAMEDEHMA S = 0.4 % npy npoeegerk 10 HEIABUCHMBX HAMEDEHWA KW HEHC-
KMEOYEHHOH CHCTEMATHYSCKOW NOrPeWHOCTED 8y = 0.3 % (NpW JOBEpUTENsHOH BEpoATHoCTH P=0 05,

4 Pabouyue 3TanoHbl

4.1 B kadectee pabodux 3TANOHOB HONONEIYKT HAGOpkl MCTOYHWEOE Ha OCHOBE padqoHyknikaoa Ha -
226 B AManaaoHe aHadenui macc pagua ot 0,001 oo 200 wr (ot 3,71 ik ao 7.31 o’ Bk} ¢ pacTROp:l paOKHs B
aranasoHe asaderit ot 0.1 0o 10° wr (ot 3.7 go 3,710 Bx).

4.2 JoeepWTenibie rpadkusl OTHOCHTENEHOR NorpeluHocT pabodkx aTanoios &, NPW J08eDKTeNk-
HOW BepoaTHOCTM P=095 coctaansnT oT 1.5 % 00 3.2 %% 8 3apMCcHMOCTA OT granaioHa.

4.3 Pabodue atanoubl NpWMEMAINT GNA NEpegaqy edqHid Macckl W akTHEHOCTH paguA CPeqoTBEam Ka-
MEDEHIA,

5 CpeacTBa namepeHui

5.1 B kasecTee CLEACTE MAMEDEHHHA MCNONLIAVIOT!

- METOYHKHEN TamMa-Hany4eHna Ha OcHOBE paguoHyknuoa Ba-2246;

- PACTEOPDE DAGKA;

- PAOMOMETDE PagoHa;

= AMAHOMETDEI.

5.2 Mpegens QONYCEAEMOR OCHOBHOW NPUEEgEHHOR NorpeEwHoCTH Ay CPEOCTE HAMEDEHMN COCTARNA-
T oT 2 % a0 30 %,
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Bubnuorpacua

PR TE-Z2006 MNocyoapCTeeHHaR CHOTEME 0CRCNBEYSHNE S0WHCTEE HAMEDEHHA. Many4eHUR MOHNZMDYIOWHE 1 AL
HamapeHkA. TEpMMEEL W ONPEOENaHME

PHYSICAL REVIEW LETTERS 106, 030801 {2011)

DorosopEHHOCTE 0 B3EMMHOM MPHIHAHMNA HEUWDHANEHEIE 3TANOHO02 W CEpTHENEETOR KANHDROBEK M H3MEDEHHA,
BEbIOSEEEMEIE HEUWHOHAMBHEMA METRONOWHECHHMA HHCTATYTaMA, Mapres, 14 oktabpr 19259
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Knioyebble CNoBa: rocyJapcTBEHHAA NOBEPOYHAA CXeMa, 3TANoH, CoedcTED WIMEDEHWH, NEpEdaqa egHd -
Ubl, MacCa pagnA, axkTHEHOCTE
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