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Mpegwcnosue

Lleni o NpuHyWne CTaHgapTHsauy-y 8 PoccHiickol Defjepaumd yeTauoBEnNe s PeaepansHsiM 3akoHomM
aoT 27 gexabpa 2002 r. Ne184-03 « 0 TeXHHMYECKOM PEryMHpOEIHWN:, 8 NDEBERNa NPHMEHEHKE Ha LKOH2Mk-
HblX cTavgaproe Pococuickol ®egepaupd — NOCT P 1.0-2004 «Crangapryiagna B Poccrickon Senepa-
UKW, DCHOBHEBE NOMOEEHWAD

CeegeHWA o cTaHgapTe

1 PAZPABCTAH depepantHbiM rOCYOapcTEEHHLIM YHATAPHBIM NPeOnpUaTies « BoepoccHiBcidi
HAYYHO-WCCNEO0BATENLCKHIA MHCTHTYT MeTponorkk v 0 K. Medneneesas (PIYT «BHWAM w014, Med-
OEnessan)

2 BHECEH ¥npasnenmess metponomniy degepansHong areqTcTBa No TEXHMYSCHOMY DETYNMpOBasHIo |
METROMOMHM

3 YTEBEP¥OEH M BBENEH B NEWMCTBME MNpukasom SenepansHoro argHTeTEA Mo TEXHHYECKOMY pa-
MYMAPOBEAHKEG H METPONOMAK OT 29 HoAbpa 2012 r. MNe 1443-cT

4 BBEJEH BNEPELIE

Moaeuna NOUMEeMNENLA HACMOAWess cmandapima yomadoanaks: @ FOCT P 1.0—=2012 [{pazden 8).
Mughopmayua of LUIMeNEHURX K Hacmofwewny cmawdapmy nybnukpemcs & exezodnom (N0 COCMOoaHUD
Ha 1 AHESDA Mexyleso 2oda) UWhoDMaUtLuoHKNOM yEazamene sHayuoransRee cmandapmess. & oghuLu-
ANBHBID MEKST UIMEHEHUD L MONDasoy — &8 EXeMecaYHoM WHhopMaLuoHHOM Yrazameans « Hauuorans-
Hbig cMaqdapmeis. B ciydas NepecMamps [IaManb) WU omMessl HACMOAWEesa cmandapma coomasm-
cmayiowes vasdosnenue Bydem onylnuxkodadoe & Gnuwalwen eeNycke UNGODMAULOHROED WESIAMEens
wHauuoHanNsHEe cmaldapmels. Coomesmomeiowan ubpopMauun, peedoMietle U IMENCME DaIMELa-
MR Makxe & UbopMayuoHol cucmeme obweaa NoALIEaaNus — Ha cuyiansyon catime Pedepans-
HO2D A2EHMCITEA [0 MEXHUSECKOMY DeayNUDcEanio U Mempoioauy @ cemu Mumepuam (gast.ru)

@ CtannapTuHdopn, 2014

B Pococrickol Tegapaldd HACTOALHA CTAHZART HE MOMET BbiTh NOMHOCTEK WM HACTHYHO BOCTRO-
Hapeqed, THRAMMPOBAH W PACNPOCTRaHEs B KAYeCTES OdMUWaneHOrs Wigadda Ges pazpewends Dege-
PAMEHONG ATEHTCTES N0 TEXHUHECKOMY DEryNUPOBAHMIO W METRONOMM
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HAUMOHANBHBIA CTAHOAPT POCCUHUCKOW QEOEPAUMMN

FocynapcToeHHan cMCTeMa ofecneYeHMA e0MHCTES WIMapeHHR

rocYnAPCTBEHHARA NOBEPOYHAA CXEMA
ONA CPEACTE U3MEPEHHIA MACChI M AKTMBHOCTUW PALWA

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

Hara eeenexHma — 2014—01—01

1 OBnacTs npUMeHeHUA

HacToAWwME cTaMgapT pacnpocTpaHASTCA HA CPEOCTES MAIMEDEeHMA MACcCkl W aKTHBHOCTA PagKkdA W
YETAHABNMBAST NOSAGOK Nepeaaqn e0dHuUE MACCkl W aKTHEHCCTH [1] pagua oT rocy0apcTEeHHOng Nepady-
HOMD CAELWANEHOrD 3TANCHE 0nHMLE MACChl panya (Ra-226) ¢ NoMOLWEN BTOPHYHBE M paboduy 3TanoHos
COEOCTEAM HAMEDEHHI C YEAZAHWEM NOTDEWHOCTER 1 CCHOBHLEE MeToOoR nopeped. [lopepoddan cxema
NEUBEOEHA B NPANOKEHUA A

2 NocypapcTEEHHBIM NEPEHUYHLIN cNeyranbHbIA 3TanoH

2.1 MocyJapcTREHHEIA NEPENYHEA CNSUHANBHBIA ITANOH NPEOHAIHAYEH N8 BOCNPOMIEE0EHHA K
XDAHEHWA BOMHALEL MACCE! DAUA W NEQEgAYY 28 1 @0WMHWULE: AKTHEHOCTH PAOKME C© NOMOWEID BTODMYHLL K
palfodux ATAnoOHOB CPEOCTEaM HIMEDEHUA, NpUuMeHAeseM B Pococuickon Degepauny © Lenee obecnede-
HIAA BOUHCTEA WIMEDEHKE B CTRAHE.

2.2 B oCcHOBY WIMEPEHWA MACCE DAOWA DOMEHA BblTh NONOWEHa S0MHWMLE, BOCIPOWMIBOIMMAR YEAIAH-
MR ATANOHOR.

2.3 MNocygapoTeeHHBd NEPBEHYHEIR CNEUWaNsHEIA 3TAN0OH COCTOMT M3 KOMANEKCa CRedywKs cpeacTe
HIMEPEHHAL

2.3.1 O6pasey pagda N2 5427, waroTorneHHe O XEUMnumMegTom 2 Wosa 1934 1 BMecTe © gpyraMn
19 noactHerdd 0GpaiuanK, obpaIvioWHME MEXIYHADOOHYIO HODMANHIoBaHHYW cHucTeMy. Macca paguo-
Hyrnwaa Ra-226 o obpaade, onpedenséHHan NpK WAreToRNE KW W NogTRepMIEHHAA DEIYNETATAMK Mk Iy-
HADOOHEX CIWYEHHA, cocTaenAeT 21,283 wMr va garty WaroToenedds cbpaiua. NepecHeT ITOMD IHIHEHHAA Ha
NoCReqyWwme 0aTte NPOR0LAT C HCNoNEI0BAHWEM IHAYEHNA Neprona nonypacnaga (1600 = 7 ner.

Hapagy ¢ egqHduel Macckl pagua NOBEPOYHAA CXeMa NOIRGNAET Nepelisars equHULy aKTHBHOCTH
panUs A 8 MCTOYHHEAX © WCNONLI0BAHKEM COOTHOLLIEHA

N In2
A=m-L

MK A:m-.ﬂm. (1)

rag Am — akTHBHOCTE BOuHHUEL Macckl paaywa {1 r), onpegenfaesan no gopMyne

=Nﬂln2
moowMT

Hzpnanwe ofmunanbHoe
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M — Macca pagua )
Mo — nocToanHan Asoragpo, pagsas BO2214078(18)1 0% yacrimons [2]:

In 2 — HaTypankHbid norapydmM

M — atomHan Macca, ans Ra-226 M = 226,0254 — aroMHbie @0RHH LB MacCkl
T— nepHod nonypacnaga paguosykndoa Ra-226, paeHed (1600 L 7) ner.

C yu270M TOMS, 4TO 104, B cpeaqen, paped 3, 155761 0 ¢

Am = 3,658-10"° Bi/z-Ra-226
A, = 3658107 Brive-Ra-226,
A = 365810 Buikz.Ra-228,

A = 36,58 Briz-Ra-226.

2.3.2 3ranou-konKa — obpaiey pagus Me X5, Macca pagwouyknioa Ra-226 s obpaage, onpenenss-
HaA NoH AIMOTOBMEHMA W NOOTBEPHOSHHAA pEe3yNETATAMM MEHMOYHADCOHLIX CNMYEHWA, COCTaBnAET
17,78 1ar wa 1 aueapa 1985 r. MNepecdyéT aToMs IHaYeHA Ha Nocnegyiowne 0aTkl NPOR0OAT © WCNoNbIoea-
HAEM IHEYEHWMA NepHoada nonypacnaga (1600 £ 7) neT.

2.3.3 CpegcTea nepenaqdy aguHdlb MACCE W AKTHEHOCTE PAOWA OT NEQBHYHOMO STANGHA BTODMYHBIM
W pabodus ATanoHamM.

- yoTawopka Y3 (Yerawoska 3TanceHan Moss3auwmonsan) — TRExXanekTpoasas LunvHapu4eckan
HOHMIAUMOHHAA KaMeoa © KonoOues.

- YoTauopka ¥ 3AK (YoTauopka ITANOHHAS KanopuMeTpyidecean) — oucdhde peHuMansHsid EanopyHMaTp
Tna PEC-01A Ona pericTpaddy ansdra- | SeTa-manyyHeHss

- yoTamopka Y30 (YoTauoBka 3TancHdas CRekTpoMeTpHYeckan) — NonyNpoRsaqdEoBbid ramMa-
CREeKTPOMETD Ha OCHOBE OCoBD YMCTOND réprMaHida Tvna GMX35P4.

2,34 CucTema KoHTRONA 33 COXPaMHOCTRID CTEKMAHHON aMNyNel © CHCTEMOA CHIHANWIaUMK O pairep-
METHIALNAN {BOIMMOMHON]).

2.4 Nuanazod aHaYeHidl MAacckl pangKa, Nepegasasmsix rocyNapCTREHHEM CReUMansHEIM aTANoHIM
COCTARMART.

o7 107 Ao 2107 Mr — Ons TREPALIX MCTOMHUKOE:

- 0T 0.01 go 1107 Hr — ONA pacToopoR pagus.

OuanazoH IHa4eH i asTHBHOCTH pagksa GNA pacTeOpoB, Nepedasasmelx rocyJapcTBeHHbIM CREUH-
ANbHEM 2TANOHMA cocTaenaeT oT 0,37 go 3,71 0 Bk

3HAYEHWE 2TANOHA, ONpEQEnSI0WEes BOMHALY MACCkl pagwa, cocTaenaeT 20,580 mr o nepecyéTe Ha 1
AHBapA 2012 .

2.5, NocyJapcTReHHBIA NepBMYHER CNeunansHER 3TancH oBecneYreaeT BoCNpOHIBEEOeHHNE BOHHNLII
MACCE DAGWA CO IHAYEHMERM:

CPEOHEKBAARATHYECKOrND OTENOHEHWA pEIyNLTaTa MaMepeHdir S; — 0.3 % nper NposegeHHH

10 HEIABACHMELX HIMEDEHA;

© HEMCKNIOYEHHOR CcHCTeMaTMYeckol norpewsocTe B, — 0.2 % (Npw OCBEpMTENEHCN BEepoATHOCTH
P=0 95},

- OTHOCHTENLHOH CTAROADTHOW HECNPEAENEHHOCTH, OUEHEHHDR MO TUNY A —ts = 0,3%;

+ OTHOCHTENEMOH CTAHOADTHON HEONPEOEnNEHHOCTH, OUSHEHHDHE Mo TUNY B = U5 = 0, 1%:;

© CYMMABPHTR CTHOCKTENEHON CTAHOAPTHON HEONPegeneHHOCT — U, = 0,3%:;

» PACLWHMPEHHDA OTHOCHTENBHOW HEONPEJenEHHOCTH L) = 0,6% npuw & =2.

2.6 MNocygapcTeeHHLIA NEPBHMYHEIN CNEURANEHEIR ITAN0H NDHMEHAIDT.

ONA YCTAHOBNEHWA JHEMBANEHTHOCTH STAMNOHCE HAUKOHANBHBIY METPONOMMYECKME MHCTHTYTOR

{HM) cTpan, nognucaswmx JorosoperHocTe [3] O BIaMMHOM NPMAHAHKK HAUWOHANLHBIX ATAN0HOR K CEp-
THHEATOR KanMBpoRkd ¥ MasMepeHdi, BxaaeaeMiex HMK, B pameas sennyHapogHei CIdYe i,

« ANA NEPEadd S0dHELSEl MACChl W AKTHEHOCTH DASHA BTODHYHEIM W PaboHHM ITanoHak.

3 Bropu4Hbie 3TanoHbI
3.1 B rauecTee BTOPMYHEL ITANOHOE MCNONEIY0T Habopel MCTOYHWEDE Ha OCHOBE PanMoHyEnMaa pa-

OuiA-226 B AUANA30HE 3HAYEHKR Mace panks ot 0,001 oo 200 wmr (oT 3,71 o ao 7.3.10° BE) W pacTeopk pa-
OMA B Jdanaiome adadqemdi ot 0,1 go 10° wr (o7 3.7 ac 3,7-107 Bk).

2
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3.2 CpegHexBapaTUIEckUe OTRNOHEHWA PEIYNLTATOR CNUHEHWA Sy, BTOPWYHEL ITANOHOB C NEpaqd-
HEIM ATanoHoM cocTaenawT oT 0.8 9% oo 1,2 9.

3.3 BropHyHble aTanode NPUMEHAKRT NS Nepegadd quHiL Maccsl M aKTHBHOCTH pagua pabodms
ATANOHAM W CREGCTRAM KIMEDEHAA,

3.4 Ona obecnedeHHA COXpaHHOCTd rocCyaapCTREHHOND CNeLMankHoro ITAN0Ha NPY NPOBEOeHKA py-
THHHBIX HIMEDEHMA HCNONBLIVEST ITANOH-KCNHID - obpaley pagua Ne X5, HarcTOBNEHHA HelWCkdmM HHCTHTY-
TOM MO NECWAB0OCTEY, WCCNEOORAHWES W NPUMEeHeHMe pagydoMaoTonos (LVVWVRE) | B kayecTee MaTepvana
GNA WMaArgToRMNEHAA 3TANOHA-KONKK GblN HCNONEI0BaH XMMHYECHEY YHCTEIR pagwni, cogepsawmice B obpaa-
Uax X W Xl MaroTopneHHbx 0o 3akasy MexgyHiapogHol KosMKcoHd no paguensis atancqdas (3. Peaepdopi,
M. Kiopu, C1. Merep, A Oebeepd, . Cogad, 0. MNad ¥ 3. Weedgnep) Ons pacnpedeneHHdn Mexgy cTpasHa-
M PAGHEBLIN HCTOMHAKOE, CRABHEHHEIX C NADHMCKAM W BEHCKMM MEXIYHADOOHLIMIA ATANOHAMY KW aTTeCTo-
BAHHEX, Takku 0Opaac, B PAHMe BTODHYHBIX MEKOYHADOOHEX ITANGHOB, W MCNONLI0BARWHKCA B KA4YeCTEE
HALUMOHANLHEIX 3Tanokoe CCCP oo ofpajcBadns HOBOH MexOyHapolHol HOPMAMMISEAHHON CHCTEME
ATANOHOE MACCH PAOMA Ha Ba3e MCTONHWMKOE, HArCToOBNEHHEX O XEHunummuaTom B 1834 ¢

Macca Ra — 226 g chpaaye Me X5, onpeaeneqqas No peayneTaras MesoyHapoiHblx criuseHriE, co-
cragnaeT 17,617 pr g nepecyéTte Ha 1 gekabpa 2012 r.

ArancH-kenvs ohecneYHBacT BOCNLOMABENEHHE S0MHUUE MaACtH PAOMA 0 CREOHEKBASDATHYECHMM
OTENOHEHWEM DEIVNLTATOR WIMEDEHHA S, = 0.4 %% npu npoeggenia 10 He3aBaWuCHMEL HIMEDEHHA W HEWC-
KMKOMEHHOW CHCTEMATHYECKON NOrPeWwHOCTRID 8y = 0.3 % (npy QoBepUTeNsHOH BepoATHSCTH P=0 85).

4 PaBouue 3TanoHbI

4.1 B kadectee paboddx ITANOHOB MCNONBEIVDT HADOPE WCTOYHWEDD Ha OCHOBE panMoMyvinkaa Ha -
226 B QMANaIoHe IMadeHWid mace pagua ot 0,001 go 200 mr (ot 3,710° go 7.3-1 o’ Ek) d pacTeopsl paOHa B
avanasole anadenmit ot 0.1 go 10° wr (o7 3.7 go 3.7 107 Bx).

4.2 NoeepuTenebHee MpaHdilbl OTHOCUTENEHOE NOTPeWwHoCTH paboynx 3TanoHoe &, NPK J08eprTENk-
HOoW BapoaTHocT P=0 95 cocraanaot ot 1.5 % 0o 3.2 %5 8 3a8MCHMOCTI 0T QUanazoHa.

4.3 Paboqre aTancorbl NPAMEHAINT GNA Nepedadd eddHnL Macck W aKTHEHOCTH pagks CoedcTeam Hua-
ME EHIA.

5 CpeacTea U3aMepeHui

5.1 B kayecTee CLEOCTB MIMEREHHIA MCNONLIYIOT:
MCTOYHMEW MasMMa-Hanydedis Ha ocHoBE paduoHyEniaoa Ra-226;
- PACTEODE DA,
- PAQKOMET DB pagoHa;
IMAHCMET PRI,
5.2 MNpegene QONYCEaIeMol OCHOBHOW NPHBEOEHHOR NOTPEWHOCTH A, CPEOCTE HIMEDEHHH COCTARMNA-
KT oT 2 % oo 30 %.
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|1] PMiC 7E-2006 MNocyoapocTBEHHER CHOTEMA ODBECNEYSHNE SOMHCTED HAMEREHHA. FanyYeHns HOHHZHDYHIWAME 1 Ax
HarmepeHEA. TEDMUHEE W ONPE QN aHis
12] PHYSICAL REVIEW LETTERS 106, 030801 (2011)

3] dorosopEHHOCTE O B3AWMHOM MDU3HEHEN HEUWMOHAENEHBIX 3TANDHOE W CEPTAEWKATOR KENHOROBEM W HIMEDEHHA,
BhIASE8EMbIE HALHOHAMNBHEMHA METRONONE-ECHHMA MHCTATYTaMH, Mapusk, 14 akra@pr 1999 1.
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YK 385 14.085.6: 006354 OKC 17.020
17.240

KMioYepsie CNOBA. MOCyQapcTEEHHAA NOEEPOYHaR CXela, 3TANOH, COedcTED WMAMEDEHKH, Nepeaada egnHi-
Ubl, MaCtca palnA, akTHEHOCTR

Mognecano 8 neqate 012.10.2074, doprmar 808418,
Yononed, n. 0,83, Tupas 42 k3, Z3ak 4136
MogroToBneEHD HE OCHOBE ANEETROHHOR BERGHE, NPEQOCTaEnaHHOR paapatorduscs cTaHgapTa

YN «CTAHOAPTHHDOP M.,
1239495 Mocraa, [paHatHeR nep., 4.
W gastintaoru miodmgostinio.ru
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