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Mpeancnoeue

1 MOOTOTOBIEH ®enepankHbIM rocydapCTBEHHEIM YHUTAPHBIM Npeanpuatuem «Bcepoccuiickuii Ha-
YYHO-UCCNea0oBaTeNbLCKUA UHCTUTYT MeTponori um. .. Mengeneesa» (OIYMN «BHUAWUM um. .. MeHge-
fieeBay) Ha OCHOBE O(MLMANBHOIO NEPEBOAa Ha PYCCKUIA S3bIK aHIMOA3LIYHOW BEPCUM YKa3aHHOMO B NMyHKTe 4
cTaH4apTa, KOTopbli BbiNonHeH ®efepanbHbiM rocyaapCcTBeHHbIM BHOOXKETHBIM yYpexaeHueM «PoCcCUncKMiA
WHCTUTYT cTaHgapTuzauyumy (Proy « HCTUTYT cTaHgapTM3aummny )

2 BHECEH TexHu4eckum KoMUTETOM No cTaHgapTusauun TK 206 «3TanoHbl U MOBEPOYHbIE CXEMbI»

3 YTBEPXAEH W BBEAEH B AEVCTBWE Mpukasom PegepanbHOro areHTcTea no TEXHU4YecKoMy pe-
rynupoBaHnio U MeTponoriun ot 14 mapta 2024 r. Ne 307-ct

4 HacTosawuni cTaHaapT ABNsSeTcA MoguuLMpoBaHHbLIM MO OTHOLUEHUIO K MEXAYHApPOAHOMY CTaHAapTy
MCO 8769:2020 «W3mepeHue akTUBHOCTU paguoHyknuaos. Anbda-, 6eta- u poToHHoe uanydeHue. Tpebo-
BaHWS K UCXOOHbLIM 3TAanoHam Ans KanubpoBKM MOHUTOPOB MOBEPXHOCTHOrO 3arpasHeHusa» (1ISO 8769:2020,
«Measurement of radioactivity — Alpha-, beta- and photon emitting radionuclides — Reference measurement
standard specifications for the calibration of surface contamination monitors», MOD) nyTem n3aMeHeHusi OT-
OenbHbIX opas (CNoB, 3HAa4YeHWI NoKasaTenem, CCbINOK), KOTOpble BblAeNeHbl B TEKCTe KypcuBoM. [pu aTom B
HEero He BKITHOYEHEI ab3aubl NPYMEHEHHOIO MEXAYHAapo4HOro cTaHAapTa, KoTopkle HellenecoobpasHo npume-
HATb B POCCUACKOWM HAaLUMOHaNbLHON CTaHA4apTMU3aLUMK B CBA3WU ¢ OCODEHHOCTSIMU Nepefayv eQUHAL, aKTUBHOCTU
W NOTOKa YacTul U dOTOHOB, pPernaMeHTUpPYEMON rocynapCcTBEHHON NOBEPOYHON CXEMOMN.

HavmeHoBaHWe HacTosWero cTaHgapTa MU3MeHeHO OTHOCUTENIbHO HauMEHOBaHUA YKa3aHHOTO Mexay-
HapOOHOTO cTaHgapTa Ans npuesegeHus B cooteeTcTBue ¢ FTOCT P 1.5—2012 (nyHkT 3.5)

5 BBEJJEH BIMEPBbIE

6 HeKOTOpre ANeMeHTbl HACTOALLero CtaHgapTa MOryT ABNATHCA 06beKTaMn NaTeHTHbIX npase

MNpasuna npumeHeHUss Hacmosaweao cmaHdapma ycmaHosneHsl 8 cmamse 26 @edepanbHO20 3aKOHAa
om 29 uwoHa 2015 a. Ne 162-®3 «O cmandapmu3sayuu 8 Pocculickoli ®edepauyuuy. MHgopmalus o6 u3-
MEHEeHUSX K HacmosiwemMy cmaHdapmy nybrnukyemcs 6 exez00HOM (M0 COCMOSHUK Ha 1 aHeaps mekyuieao
e2o0a) uHghopMayuoHHOM yKazamene «HayuoHanbHble cmaHdapmsbi», a oguyuanbHbil MeKkcm usMeHeHul
U ronpasoK — 8 eXeMecAYHoOM UHOPMayUOHHOM yKkaszamene «HayuoHanbHbie cmaHdapmei». B criyvyae
nepecMompa (3aMeHbl) Uu OMMeHbl Hacmosauw,e2o cmaHdapma coomeemcemeyroujee ysedomieHue bydem
onybnukogaHo 8 bnuxaluwem 6bINycke eXeMecsyHo20 UHGOPMaUUOHHO20 ykaszamens «HayuoHanbHble
cmaHOapmsi». Coomeememayow,as UHGhopmayus, yeedoMIeHUe U MeKCmbl pa3Mewaimcs makxe 8 UH-
ghopmauuoHHoU cucmeme obuieao nonk30eaHus — Ha oguuuansHoM calime @edepanbHo20 azeHmcemea rno
MexXHUYECKOMY peaynuposaHuro U Memponoauu 8 cemu MiHmepHem (www.rst.gov.ru)

© ISO, 2020
© OdpopmneHue. ®IBY «UMHcTUTYT cTaHgapTuzayumny», 2024

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO MMM YACTUYHO BOCMNpPOU3BEOEH, TUPaXXMNPOBaAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OC*)MLI,MBJ'II:HOFO n3naHua bes pa3peleHunsa <De,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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BeegeHue

PagvoakTvBHOe 3arpsis3HeHVWe MOBEpXHOCTeW (Aanee — MOBEPXHOCTHOE 3arpsisHeHWe) MOXKeT DbIThb
pesynbratoMm Ouddy3vM MM yTeuyku pagvoakTUBHOMO BeLlecTBa M3 HesepMemu3upo8aHHbIX OMKPbIMbIX
PagVOHYKIMUAHBLIX WCTOYHUKOB, a Taloke HapPYLUeHWs 2epMemuYHOCTIU 3aKpbiThiX PASUOHYKNUAHBIX MCTOYHW-
KOB. [10OBEPXHOCTHOE 3arpsA3HeHue MOXET MPUBECTU K pacnpocTpaHeHWUo paguoakTUBHOMO 3arpA3HeHus, no-
Tepe KOHTPONs Ka4yecTBa U BO3HUMKHOBEHUWIO CreayoLnX onacHOCTen ANS 3A0P0BbA:

a) BHelIHero BO3AENCTBUSA M3NyYeHMsa Ha YacTu Tena BOnuan 3arpasHeHHoNW NOBEPXHOCTH;

b) BHyTpeHHero obny4eHus 3a c4eT NPOHUKHOBEHNS B OPraHn3M paguoakTUBHOMO BeLUecTBa C 3arpsas-
HEHHOW MOBEPXHOCTMW.

MOHWUTOPWHI MOBEPXHOCTHOrO 3arpsA3HeHUs ABNSETCH OAHWUM U3 BaXKHEWLWNUX HanpaBneHuin geaTenbHo-
cTu B obnactv pagvaunoHHon BesonacHocTu (cM. [1]). MNoBepxHOCTHOE 3arps3HeHUe KONUYEeCTBEHHO onpe-
[enseTcsl akTUBHOCTbI paduoHyknudos, npuxodauelica Ha eaUHULY NAoLWaan noBepxHocTu. JonycTumble
YPOBHW MOBEPXHOCTHOMO 3arpa3HeHns ONpeaensiioTcs C YY4eTOM 3KBMBAMNEHTHBIX 003 0b6nyveHusa unv npege-
noe noctynnenuns (cMm. [2] n [3]). BHayeHusa JoNyCTUMLIX YPOBHEN BKITHOUEHb! B COOTBETCTBYHOLME HALUOHATbL-
Hble ¥ MeXAyHapOAHble HOPMAaTUBHbIE AOKYMEHThI B 06MacTv MOHWTOPMHIa NOBEPXHOCTHOO 3arpsi3HEHWS.

Paspabomka Hacmosiuwie2o cmarHdapma 0bycrnosrneHa Heobxo0UMOCMbI YyCMaHOBMEHUS MEXHUYECKUX
mpebosaHull K s3manoHaM, NPUMeHseMbIM 018 Kanubposku u nosepKu NPubopos KOHMPOIS PAAU0aKTUBHOIO
3arpsi3HeHs NMOBEPXHOCTU (Qanee — MOHUMOPbLI M0B8EPXHOCIMHO20 3a2PA3HEHUS).

B HopMaTtuBHbIX OOKYMEHTax MOBEPXHOCTHOE 3arpA3HeHne paccMaTpyMBaETCs KaK akTMBHOCTb paauo-
HYKNMAO0B Ha eQuHULYy Nnowaav NoBepxXHOCTW, TORAA Kak NMpYMeHsieMble Npyu MOHUTOpMHre npubopsl npea-
HasHayeHbl ANS M3MEPEHUI NOTOKa 3apseHHbIX YacTul Ui QOTOHOB, UCMYCKAeMbIX C MOBEPXHOCTU, a He
aKTMBHOCTW PagMOHYKITMAOB HAa NOBEPXHOCTU. PeanbHble NoBepxHOCTM 0BnagaoT pa3HbiMW NOMMOLLAIOL UMK
¥ paccevBalWUMK CBOMCTBAMKU ONA MOHUIUPYIOLLWX N3MYYEHWA, NO3TOMY HEBO3MOXHO YCTAHOBUTL NPOCTYIO
CBHA3b MeXy MOMoKOM 3apsiKeHHbIX YaCcTUL UMK (DOTOHOB C MOBEPXHOCTWU U aKTMBHOCTLIO PASANOHYKNWAOB Ha
3ToM noBepxHocTu. [ns kannbpoBKW 1 MO8epPKU MOHUTOPOR NOBEPXHOCTHOIO 3arpa3HeHns MPMMEHSIT aTano-
Hbl NOTOKa anbda-, beta-yacTuy, n GOTOHOB MW 3TANOHbI aKTUBHOCTW paguoHyknmaos. Cnocobsl ncnomnb3o-
BaHWUA 3TWX 3TANIOHOB 3aBUCAT OT 0cOBEeHHOCTEN HAaLMOHAaNbLHOro 3aKoHoAaTenscTBa B 0bnactn obecneveHms
e[MHCTBa U3MepeHuid B pasHblx cTpaHax (cm. [4]).

KanwBpoBka n mosepka npubopoB B eANHMLAX aKTUBHOCTM pPaaMOHYKIMA0B AN NOBEPXHOCTEN, uccne-
AYyeMbIX MPWU MOHUTOPUHIE, 3AaBUCHT OT CreayoLWwmx dakTopos:

- pPaAVOHYKMWAHOIO COCTaBa W COOTHOLLUEHUSA KOHTPONMMPYEeMbIX PaauOHYKMMAOB;

- XapakTepa NoBEPXHOCTH,

- rmyBuHbl U Npoduna pacnpegeneHna paguoHYKNTMOoB B Npeaenax noBepxXHoCTH;

- BNUSIHUS TOMLWWMHBI BXOOHOTO OKHa npubopa;

- PaccTOsIHUS Mexay BXOOHbIM OKHOM npubopa v NoBEpXHOCTbIO.

Mony4yeHWe COOTBETCTBYHOLUNX KanMBpPOBOUHbIX KOI(PHOULNEHTOB ANA aKTUBHOCTU PadMOHYKMMA0B fB-
NseTCA 04eHb CMOXHbLIM MPOLECCOM, KOTOPLIA BbIXOAWT 3a paMku gaHHoro AokymeHTta. CooTBeTcTBylOLLEE
PYKOBOACTBO MO 3TOMYy Bonpocy cogepxutcd B [5]. OgHako opveHTMPOBOYHAsA OUEHKa akTWBHOCTW paano-
HYKTMO0B B UCTOYHMKe TpebyeTtca Ansa obwmx uenen pagnaunoHHon 6e3onacHocTu, Takmx kak obpalweHue ¢
pagVoOHYKMUAHBEIMW MCTOYHMKAaMW, MPOBEPKA Ha YTeYKY, 3KpaHWpoBaHWe, ynakoBka M TpaHCMOPTUPOBKa. 370
oBLLmi Bonpoc Ang Bcex paguoHyKNMAHbLIX MCTOMHWUKOB HE3AaBMCMMO OT UX Npeanonaraemoro Cnonb3oBaHus,
¥ NO3TOMY B HACTOALLEM JOKYMEHTE CNeLnanbHO OH He paccMaTpyuBaeTcs.

lMpocnexrMBaeMocTb 3TANOHOB K MeXOyHapoAHbIM 3TanoHaM Unu HauuMoHanbHbIM 3TanoHam ycrtaHas-
nMBaeTcs HAaUWOHaNLHOW CUCTEMOW nepeaaqvv eguHuL.

i
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rOCT P 8.1035—2024
(MCO 8769:2020)

HAUWMOHANBbHBIA CTAHOAPT POCCMUMCKOWMW PEOQEPALUMN

UCTOYHUKU PAOMOHYKNUOHBLIE ANb®A-, BETA- U ®OTOHHOIO U3NYYEHUN

TexHu4eckne TpeboBaHMA K 3TaNOHaM AN KanU6pPOBKM,
noBepKU NPpUMBGOPOB KOHTPONSA pafAvMOaKTUBHOMO 3arpsA3HeHUs NOBEPXHOCTH (MOHUTOPOB)

Radionuclide sources of alpha-, beta- and photon radiation.
Technical requirements to standards for the calibration, verification
of surface radioactive contamination monitoring devices (monitors)

Oara BBepgeHna — 2024—03—30

1 ObnacTb NnpUMeHeHus

Hacrosiwmin cTangapTt onpegensieT TeXxHU4eckne xapakTepuCTUKN 3TanoHOB, MMEKLWKUX NpocnexmBae-
MOCTb K HaLMOHAanNbLHLIM 3TanoHaM WU NpUMeHseMblX ANA KanubpoBKK, Mo8epKU MOHUTOPOB NOBEPXHOCTHOMO
3arpsAsHeHns. CTaHOapT pacnpocTpaHAeTCs Ha amaroHbl NoToKa anbga-, 6eta-yactuy M oToHOB — paduo-
HyKudHble ucmoYHuku 6onbwol nnow,adu Ha ocHoge anbda-, beTa-uany4vawx paguoHyKnMaos 1 pagmo-
HYKNWOOB, pacnaf KOTopbiX CONPOBOXAAeTCs UCnyckaHnem ()OTOHOB C MakCUMarbHOW 3Hepruei He bonee
1,5 M3aB (danee — amanonbi).

B HacTosiwem cTaHOoapTe He onucaHbl Npouenypbl, CBA3aHHbIE C UCNONb30BaHUEM 3TUX 3TaroHOB ATS
KarnunbpoBKM 1 NOBEPKM MOHUTOPOB NOBEPXHOCTHOIO 3arpsasHeHns. Takve npouenypsl npuseneHsl B [6], [7], a
TaKkkKe MOryT OblTb YCTAHOBMEHbI B COOTBETCTBYHLUMX METOLMKAX KanubpoBKM 1 NOBEPKU.

MpumeyaHune — HekoTopble U3 3TANOHOB — WCTOYMHUKM (DOTOHHOTO M3Ny4YeHWs —moaym codepxame PUnb-
TPbl ¥ BOMKHBI NPUMEHSTECA KaK 3TanoHbl 1omoka hoTOHOB C SHEPrUel B onpeaeneHHOM OuanasoHe, a He Kak atano-
Hbl nomoka anbda-, 6eta-yacTny 1 HOTOHOB KOHKPETHOrO paguoHyknuaa. Hampumep, ¢ noBepxHocTu dunsTpa, ycta-
HOBMEHHOTO Ha MCTOHHMK 24'Am, He ucnyckalTca anbda-4acTuLbl UMK XapaKTepUCTMYECKUE HWU3KOBHEpreTUYeckne
L-peHTreHoBCKME (DOTOHBI, CONpoBOXaallme anbda-pacnan 241Am. Takoit aTanoH NpUMeHAETCA Kak 3TanoH Momoka
ghomoHos co cpeagHen aHepruer npumepHo 60 kabB.

B HacToswem CTaHOapTe TakKe yKa3aHbl peKOMeHOoyeMble JMana30oHbl MOTOKa anbcba—, 69Ta-qacmu n
CbOTOHOB 1N aKTUBHOCTU padWOHYKIMNO0B B NCTOYHUKaX GonbLuon nnowaan, npumeHaemMblxX ansa KEU'IM6|DOB}(M
MOHWUTOPOB NOBEPXHOCTHOIO 3arpA3HeHunA .

2 HopmaTuBHbIE CCbINKK

B HacTosileM cTaHOapTe UCMNoNb30BaHa HOPMAaTUBHASA CChiNKa Ha cneayLuii cTaHgapT:

OCT 8.033 locydapcmeeHHas cucmema obecriedeHus eduHcmea uamepeHull. [ocydapcmeeHHas Mo-
gepoyHas cxeMma 0ns1 cpedcme uaMepeHul akmusHocmu paduoHyknudos, ydenbHoU akmueHocmu paducHy-
Knudoes, momoka u naomHocmu nomoka ansgha-, bema-4acmuy, u ¢homoHo8 pPadUOHYKIUOHbIX UCMOYHUKO8

n punMmeyaHune — I'IpM nornb30BaHWM HAcToALMM CTaHOApPTOM LI,eJ'IBCOOﬁpa3HO NpoBEPUTb ,D,EI;'ICTBVIE CCbInOM-
HbIX CTaHOapPTOB B MHClDOpMaLLVIOHHOI?I cucteMe oBLWero NonbL3oBaHUa — Ha OCI'JMLM&J'II::HOM canTe d)e,qepaanoro areHT-
CTBa No TexHN4eCKOMY perynmupoBaHWw M MeTponorui B ceTun MHTepHeT Mnu no exerogHomy Mchopmau,mHHomy YKasza-
Tenw ((HEL}MDHaanbIF.‘ CTaHdapTbl», KDTOprﬁ OI'IySf'[VIKOBaH no cocTosHWKo Ha 1 AHBApA TeKyllero roga, u no BbiNnyckam
exXemecda4yHoro VIHCprMaLlMDHHOFO yKasartena ((HELI,I/IOHaﬂbeIe CTaHOapTbl» 3a TeKyLLLVIﬁ roa. Ecnun 3aMmeHeH cChINoYHbIA
CTaHaapT, Ha KOTOprﬁ daHa HeJaTupoBaHHaA CChblNKa, TO pekoMeHOyeTcAa MCnonbL30BaThk ,D,E‘I?ICTByIOLLlyIO BEpPCUKO 3TOrO
CTaHaapTa € y4eTOM BCeX BHeCEHHbIX B OaHHYK BEPCUID W3MEHEHWUn. ECn 3aMeHeH CCbINOYHbINA CTaHOapT, Ha KOTOprﬂ

MapaHune ochbuumnansHoe
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[JaHa 0aTWpoBaHHas coblfka, TO PEKOMEHAYETCA UCMONb30BaTh BEPCUID 3TOTO CTaHAapTa C YKa3aHHbIM Bbille rofoM yT-
BepaeHWUs (NpuHATKS). Ecnv nocne yTBepXOeHWs HAcTOSALIEro CTaHAapTa B CChIOYHLIN CTAHAAPT, Ha KOTOpbIA AaHa
0aTUpOBaHHAs CChINKA, BHECEHO M3MEHEHWE, 3aTparMBaloLLee NONoOXEHUe, HA KOTOPOE AaHa CChINKa, TO 3TO NONOKEHUE
pekoMeHIOyeTcsa NpUMeHATL 6e3 yyeTa OaHHOTO U3MeHeHus. Ecnu cobiNoYHbIA cTaHaapT oTMEHEH 6e3 3aMeHbl, To Nomno-
XKEHMWe, B KOTOPOM [aHa CChIfKa Ha Hero, PEKOMEHAYETCA NPUMEHATL B YACTU, HE 3aTParnBaloLLe STy CCbInKY.

3 TepmuHbI 1 onpegeneHun

B HacToAwem cTaHgapTe npMMmeHeHbl TepMuHbl no [8], [9], a Takke cnegylowme TePMUHBI C COOTBET-
CTBYIOLLWUMW onpeaeneHuamu:

3.1 BHewHee uany4veHue [NoToK Yactuy nnm ¢goToHOB] MCTOYHMKA: Yrcno yacTuy, unu oTOHOB C
3HEpruen Bblllie YCTAHOBMEHHOMO NMopora, BhiNeTarnlmnx ¢ NOBEPXHOCTU UCTOYHUKA UMW NPOXoOsLWmX Yepes
OKHO MCTOYHMKA 3a CeKyHAY.

3.2 HeonpegeneHHocTb: CTaHgapTHas HeonpeaeneHHocTb (k = 1), ecnu He 3asABMEHO MHOe.

Mpumevyanne — TpeboBaHuA K y4eTy HeonpeaeneHHoCcTen npueeaeHsl B [10].

3.3 paGoyas o6nacTe MCTOYHMKA: BepTukanbHaa npoekumus akTMBHOM oBnacTv UcToYHMKa (obrnacTb
UCTOYHMKA, Ha KOTOPYH HAHECEeHO paauoaKkTUBHOE BELWECTBO) Ha NMMLUEBYH CTOPOHY UCTOUHMKA.

MpumMmevyaHne — YepTex NONEPEYHOTO CEYEHWS UCTOYHUKA C (OUINBTPOM NPeacTaBreH Ha pUcyHke 1.

1 — chuneTp; 2 — noanoxka; 3 — paboyas obnacTte; 4 — akTuBHaa obnacTe MCTOYHUKA
PucyHok 1 — YepTex nonepeqyHoro ce4eHns NCTOYHKKA C (MneTpom

3.4 camonornolweHne UCTOYHUKA: [TornoleHve Nany4YeHns BHYTpU Matepuana caMmoro UCTOYHMKA.

3.5 ToNwWMHa cnosl HacbIWeHUs UCTOYHMKA, M3FOTOBINEHHOro M3 OOHOPOAHOTO PafgMOaKTUBHOIO
MaTtepuana: TonwuHa paguoakTUBHOTO MaTepuana UCTOYHWUKA, paBHas MakCcMMarnbHOMY npobery 3apsiKeH-
HbIX YacTUL.

3.6 agppekTMBHOCTL Npubopa: OTHOLEHWE YMCna 3aperucTPUPOBaHHLIX UMNYNBLCOB 32 CEeKyHAy (3a
BbIYETOM YMCria 3aperMcTpPUPOBaHHBLIX UMMYNLCOB PaguaLMoOHHOIO hoHa 3a cekyHAy) K MOTOKY YacTul, unm
hOTOHOB OT U3MEPSEeMOro UCTOYHUKA (YMCIIO YacTUl UK DOTOHOB, UCMycKaeMbiX 3a CeKyHAay) B 3agaHHOW
reoMeTpum.

MpumMeyaHue — IhhEKTUBHOCTL NpUBOPa 3aBUCUT OT U3MEPAEMOrO PaAUOHYKNUAA, NoLanuM UCTOYHUKA U
nroLagn BXOOHOMO OKHA OeTeKTopa.

4 [pocnexnBaeMoCTb 3TarlOHOB

ObecneyeHve NpocnexmBaemMocT paboymx aTanoHoB 2-20 paspsda, UCNoNb3yeMblX ANa KanuOpoBKM
MOHMTOPOB MOBEPXHOCTHOIO 3arpsA3HeHuUs1, K 20cydapcmeeHHOMY repeudHoMy smanoHy (IT13) ocywecTensa-
eTcsl JOKYMeHTanbHbIM NOATEEPKASHUEM Nepefayn efquHUL, NoToka YyacTul Ui poTOHOB (Qanee — noTok)
pabounm atanoHaMm 2-20 paspsda OT 8mMopuyHbIX U pabodyux amanoHoe 1-20 paspsida 8 coomeemcmeuu ¢
locydapcmeerHol nosepodHol cxemodl (ITIC).

BmopuyHbili 3manoH nomoka — 3TanoH, eduHuya nomoka komopomy nepedara om [T13 B HaUWOHaNb-
HOM MINN MEXOYHAPOAHOM MHCTUTYTE METPONOrnN.

Pabouuli amanoH nomoka 1-20 paspsda — 3aTanoH, eQuHUYa NMomoKa KomopoMmy nepedaHa Memodom
APSAMBIX U3MePeHUL ¢ MOMOLWLID 8MOPUYHbLIX 3ManoHo8 — paduoMempuUYecKUX ycmaHo8oK — Uiu Memodom
KoMmapamopa ¢ NOMOW b 8MOPLYHLIX 3MAanoHO8 — PaduoHYKIUOHBIX UCIMOYHUKOS.

[Onsa pasHbiXx pagvOHYKNWOOB HAaUWOHanNbHbIE METPOSIOTMYECKUE WMHCTUTYThI MO CBOEMY YCMOTPEHMWHD
NPMMEHSAIOT MEeTOObI M YCTAHOBKW U3 cocmasa 113, ¢ NOMOLLbI0 KOTOPbIX OHWM MOTYT ammecnoganms 8mopuy-

2
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Hble 3marioHbl, nogepumb cpedcmea UBMG’,DGHU[;' 8 Kadyecmee 8MmMopuUYHbIX 3MmMasioHO8, BbINONMHUTL Kanuﬁpoe—
Ky C nNokasatenamMmm TO4HOCTK, COOTBETCTBYHOLLNMU Tp96OBaHMHM K BTOPMYHbIM 3TAarioHam.

MpumeyaHne — [Anga Tex cTpaH, KoTopble nognucanu CornaweHne o B3aumMHoM npuaHanuu (MRA) (cm. [11]),
ceptTudukaTbl KanMBPOBKW B3aWMHO NPU3HAIOTCS OEWCTBUTENBHBIMW ANS BEMWYUH, AMana3oHOB W HeonpeaeneHHocTen
namepenun (cm. [17], npunoxenwne C).

AKTWMBHOCTb pagMOHYKNMAOB W MOMoK anbga-, beta-4actuy M OTOHOB BTOPUYHLIX 3TariOHOB U3Mepsi-
loTCA abCoNTHLIMW METOAaMK C UCMOMb30BaHUEM, HanpuMep, NPOTOYHOTO NPOMOPLMOHANLHOTO DEe30KOHHO-
ro getektopa. lpouenypsl kanvOpoBKW A4S onpegeneHvs akTUBHOCTM NpuBedeHbl, Hanpumep, B [12] — [15].

OpraHuzauunmn, 3aHMMaKrLLNECA UCTIbITAHUSAMU C Uebio ymeepx0eHust murna cpedcmea uaMepeHull, Ka-
nubpoekoi 1 nosepkon NnpubopoB, KoTopblie ByoyT MCNOMNBL30BATLCA AN KOHTPOMSi MOBEPXHOCTHOIO 3arpss-
HEeHUs, JOMKHbl MMETL B CBOEM PacnopsXeHuu Noaxoaswime smopuyHsie unu paboyue 3manoHbl nomoka
anbgha-, bema-vyacmuy u pomoHos. Paboune atanoHbl 2-20 paspsda, NpeaHasHa4YeHHble O KannbpoBKM
M NOBEPKM MOHUTOPOB MOBEPXHOCTHOrO 3arpsA3HeHusi, He crnefyeT nyTatbh C KOHMPOSbHbIMU NCTOYHUKAMM,
KOTOpble NpeAHa3HavYeHbl TONbKO AN NpoBepkn paboTbl MOHUTOPOB.

Ecnn pabouuint atanoH 2-2o0 pa3psda ucnonb3yeTca B NpucnocobrneHuy unu B onpegeneHHon reoMe-
TpuK, paduomMempuyeckas ycmaHogka 0ns nepedaqu eQuHUUbI_MoMmokKa 3moMy 3marnoHy OOMKHA UMETbL CO-
OTBETCTBYHOLLY KanubpoBky. B HekoTopkix criy4asx paboqnin aTanoH 2-2o0 pa3psada MOXeT CHAMATLCS C Npu-
crnocoBneHus ana namepeHuid 0bblYHbIM CNocoBoMm.

5 TexHnuyeckue mpeboeaHusi K amasnoHam

5.1 O6LwWwune nonoxeHUs

PasnuyatoT aTanoHbl Ha OcHOBE crnegyowmnx TUMNOB NCTOYHUKOB:

a) UCMOYHUKU, U320MOBHEHHbIE 0 MEXHOMNo2UU HaHeceHUs padluoakmueHO20 seljecmea Ha 00HY
CMOPOHY NOGMAOKKU U3 3M1eKmpornpogodsweso Mamepuarna unu UHKOpnopuposaHus paduoHyknuda & nod-
NOXKy (c 00HOU CMOPOHLI); TOMWKUHA MaTepuana NoAnoXKA OOIKHA ObiTb 10 803MOXHOCMU OOCTaTOYHOM
ONs NpefoTBpaLLeHns M3ny4yeHns Yepes ThiNbHYK YacTb MCTOYHUKA;

b) WcTo4HMKKM, cocTOALLME M3 CNOS Martepuana, B KOTOPOM paguoHYKNWA pacnpeneneH paBHOMEpPHO,
TOMLWKWHA CNos Matepuana He JOMKHA NpeBbIlWwaTh TOMLWKHY CIOs HaCbILeHWs.

McTOYHWKM HhOTOHOB OOMKHBLI UMeTh (OUMNBLTPbI B COOTBETCTBUM ¢ Tabnuuein 1.

[na namepeHuin nomoka ansga-, bema-yacmuy n hoOmMoHO8 He0DXOOMMO YCTaHOBUTL MOPOroBOE 3Ha-
UYeHWe, COOTBETCTBYHOLlEE MUHUMANbLHOW 3HEPTMM perucTpupyeMblx anbdga-, 6eta-yactuy u doToHoB. [ns
peructpauumn beta-4yacTvL NOPOroBoe 3Ha4YeHWe OOMKHO COOTBETCTBOBAThL 3Heprnn oToHa, pasHon 590 3B
(0,1 oT aHeprun peHTreHOBCKOro U3nyyYeHns 55Mn, conposoxaatoLlero pacnaa 55Fe), Ons pernctpayuu anb-
dra-yacTuL NOpor ycTaHaBNMBaloT Bbllle YPOBHSA 3MNEeKTPOHHOro WwymMa ycTtpoucTea. Ona pernctpaumn goto-
HOB MOpOr AOMKeH BbiTb HUXKE NMUKA MOMHOro NornoLleHns oTOHOB M KOMMTOHOBCKOWM YacTW CNeKTpa.

Ona anbda-, 6eTa-uanyyawlmx paguoHyKNUOOB CaMOMOrToLLeHne B MaTepuane camoro MCTOYHUKa
MOKET DbITh LOBOMBHO CYLUECTBEHHbLIM. 3TO NPUBOLAMWT K U3MEHEHUK crekTpa ansda-, beta-uanydyeHus c pa-
©o4ell NOBEPXHOCTU UCTOYHMKA M MOXKET NOBMUATL HA U3MEPEHWS C NMOMOLLbH OKOHHbLIX YCTPOWCTB.

3TanoHbl AOMKHbI COOTBETCTBOBATL HA3HaYEHMWI0; U3FOTOBUTENb HECET OTBETCTBEHHOCTL 3a Onpegene-
HWE pagMoakTUBHBIX NPUMECER 1 NpefocTaBneHne MHopMaumMm o HUX B obbeme, HeobxogMmMoMm Ans rapaH-
TWMW TOTO, YTO NMKOLIE NPUMECKH HE OKa3bIBAKOT BIUAHUS HA MCMOMb30BaHMe aTanoHa. Kak MUHUMYM, OOMKHbI
ObITb onNpenenexHsbl M NpeAcTaBMneHbl BCE paguoaKkTUBHbIE MPUMECK C aKTMBHOCTLIO He MeHee 1 % oT akTuB-
HOCTWM OCHOBHOIO paguoHyknuaa.

[nsa aTanoHoB, KOTOPbLIE MOFYT COAEepXaTb PaguoakTMBHbLIE NMPUMECKH, HeoBXoaMMO YYUTBIBATb, HTO OT-
HOoCWUTENbHas akTMBHOCTbL NPUMEecen MeHSeTCs CO BpeMEeHeM U MOXET OKa3blBaTb 3HaYMTElNbHOE BriMsHWE Ha
nomoxk aneda-, beta-4yacTuuy, 1 POTOHOB.

Tabnuuya 1 — TexHW4eckne XapakTepUCTWKMA OONOMHUTEMbHBIX OUNBTPOB ANS WCTOYMHMKOB — 3TANOHOB MOTOKA
¢oTOHOB
MpubnuantensHas cpeaHssa Mepwog b
aHeprUs hOTOHOB?, K3B PaguoHnyknng nonypacnaza, cyTku MaTtepwan cduneTpa TonwwuHa cunstpa
59 55Fe 1,00-103 Het —
3
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OkoHYaHue mabnuuysi 1

e sl | PO | ooy | Meroren pusa® | Torusne o
16 238py 3,20-10 Lvipkoruii 32?503;_\2&“2
32 129 5.88-10° ATIOMUHWIA 810§r_“23_2
60 241Am 1,58-105 Hepxasetolwlas crans 20%2n,15r-h::m‘2
124 57Co 272 Heps«apetolLas cTanb 20%2n,15r-ng$'2
660 137Cs 1,10-104 Hepxasetolwas ctans 8001MI\:'I\:2M'2
1250 60Co 1,93-103 AIOMUAHMIA o 10;5;_“23_2

Mpumevarnue 1 — MCTOYHMKM C AONOMHWUTENBHBIMKU (PUNBTPaMM ABMNAIOTCA 3TanoHaMu noToka (GoTOHOB C
onpefeneHHon aHepruen, a He aTanoHamu NOTOKa onpefeneHHoro paguoHyknuaa.

MpumeuaHue 2 — B BonblumHcTEe cnyydaer °0Co mcnyckaeT ABa COBMaAaloLLMX BO BpeMeHU (pOoToHa ¢
YrMOoBOI Koppensaumeit mexay HiMKU. CrenyeT y4uTbIBaTh 3TOT hakT npu ucnons3osaHnn kanubposku 50Co ans apyrux
SHEPrUIA UIN HYKIUOOB.

8 MNpubnuantensHasa cpedHas sHeprua doToHa pasHa (En; - E)Zn;, rge n; — 4Mcno vucnyckaembix hOTOHOB C
3Hepruen E,.

b B HacToAlleM cTaHaapTe NPUHUMAIOT CReaylolWmMiA COCTaB HepkagreloLLeh ctanu: 72 % Fe, 18 % Cr, 10 % Ni.

5.2 Bmopu4Hskie 3masnoHkl TOMoka anbga-, 6ema-yacmuy, U ¢pomoHos

5.2.1 O6uwue TexHU4YeCcKne TpeGoBaHuUA

[nsi coOTBETCTBMA TEXHUYECKUM TpeboBaHWsAM, yKasaHHbIM B HACTOALWEM CTaHAapTe, UCTOMHWKN, ABNA-
oL Mecs 8mMopuUYHbIMU 3TanoHaMn NoToka anbda-, beta-4acTuy 1 QOTOHOB, AOMKHbI ObITb NIIOCKMMMK, NoA-
JI0XKKa MCTOYHMKA JOoMmkHa OblTb M3 3MEKTPONPOBOASALLEro Matepuana, paguoakTUBHBIN maTtepwan cnegyet
HaHOCWUTb Ha OAHY CTOPOHY MOAJIOXKKMA UINK BKNOYATb B €€ COCTaB Takum obpasom, 4Tobbl CBECTU K MUHUMYMY
CaMOnMOoroLweHne N3ny4eHns B MaTeprarne MCTOYHMKA M 06ecnevnThb aNeKTPOoNpoBOgHOCTE MO BCEW aKTUBHOM
NOBEPXHOCTM NCTOYHMKA.

AKTMBHa#a nnowagb — He MeHee 104 MM2; pekomeHgyemble paamepbt: 100 x 100 mm, 100 x 150 MM 1
150 x 200 mm.

cTOYHMK QOMmKEeH MakcMMarbHO COOTBETCTBOBATL MAEaNbHOMY «TOHKOMY» WUCTOYHMKY (CM. [6]). OgHa-
KO Oona anb@a-vanyyawLwmx 1 HA3Ko3HepreTuyecknx beta-uanyyawwmx paguoHyknuaoB camonornolieHve
MOKeT ObITb AOBOMBHO cyllecTBeHHbIM. ObecneveHne aneKTponpoBogHOCTM HeoBXoAMMO ANA KOPPEKTHOM
paboTbl BE30KOHHbLIX MPONOPUMOHANbHbIX CHETYMKOB. PekoMmeHOyeMbld maTepuan nognoxKku — antoMuHUn
TOMWWHON 3 MM, ANA MCTOMHUKOB 106Ry/106RK TONWMHY Heobxogumo yBenu4unTb 0o 4,6 Mmm. TonwmHa marte-
puana nofnoXkyu gomkHa beiTe B npegenax £10 % oT 3Ha4YeHUs, yKasaHHOroO B 1acropme Ha UcmoYyHUK. Pe-
KomeHayeTcs, 4Tobel Hepaboyvas YacTb NOAMOXKKM BbICTyNana He MeHee vyeM Ha 10 MM 3a npegenkl akTUBHOW
obnacTn UCTOYHMKA.

HekoTopble aTanoHbl NOToKa POTOHOB AOMKHbI BKMOYAaTE (PUMLTPLI, yKasaHHble B Tabnuue 1. ®dunestp,
KaK npaBuno, AoMKeH OblTb HEOTHLEMMEMOR YacTbio NCTOYHMKA M HE OoMKeH BbiTb CbeMHbIM. HasHavyeHne
hunbLTPOB onucaHo B npunoxeHun A. MNMnowans dpunstpa gomkHa ObiTh Takon, YTobbl OH BbICTYNan He Mme-
Hee 4yeM Ha 10 MM 3a npegensl akTMBHOM 06nacTh UCToYHMKa. TonwmuHa uneTpa AomKkHa bbiTe B Npegenax
+10 % oT 3Ha4eHwus, yKkasaHHoro B Tabnuue 1.

HMcmoyHuku, aBnAKWMeca 3TanoHaMmu MNoToka anbdga-, beta-dacTtuy, U OTOHOB, LOMAKHbI UMETb
rnacropm, coaepxaluni crieqyoLwyo nHgopmauumio:

- paguoHyknua.

M pnmedyaHmne — 3HayeHus nepmoga nonypacnaga v gpyrue Tekywme saHaq4eHns agepHblx JaHHbIX NpyUBeaeHbl
B [75];
4
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- NAEHTUDUNKALMOHHBIA HOMEP UCTOYHKKA;

- nomok anba-, 6eta-4yacTuL, U OTOHOB U NOEPEWHOCMb/HEONPEeaEeNneHHOCTh;

- aKTUBHOCTb PaAWOHYKNUAA W T02peLHOCMb/HeONPeaeneHHOCTh;

- NMPUMECH C aKTUBHOCTLIO He MeHee 1 % OT aKTMBHOCTU OCHOBHOMO pPaguOHYKNUAa;

- [aTy, NPUHATYIO 33 UCXOOHYH ANs NpUBefeHUs XapaKTepUCTUK;

- aKTUBHYIO NNoLanb: ee pacnonoXeHue u pasmep;

- Martepwuar, TOMNLWWHY, NITOTHOCTb U pa3Mepbl MOAMOXKH;

- TWM, TOMLLMHY, NNOTHOCTb M pa3mepsl hunsTpa (ecnu oH ecTb);

- paBHOMEPHOCTb pacrnpeaeneHns paguoakTUBHOIO BELLECTBA U 1o2peliHoCcmbs/HeonpeaeneHHoCTh.

3roToBMTENM MOrYT NPUHATE pPeLLeHe NPeaoCTaBUThL AONOMHUTENBHYI0 MHOPMAaLUK, HanpuMep rmy-
OvHy akTMBHOrO crnosi. MapkMpoBKa Ha CaMOM UCTOYHUKE O0IMKHA BKMNOYaTh PAAUOHYKNUA U uaeHTudUKaLm-
OHHBbIA HOMEP UCTOYHMKA.

5.2.2 AKTUBHOCTb PagUOHYKNUOOB U Momok anba-, 6eta-yactuy u hoTOHOB

AKTWMBHOCTb pagMoHYKNNAA B UCTOYHUKE, KOMOPbILU AGAEMCH 8MOPUYHBLIM 3manoHoM Nomoka anbga-,
bema-yacmuy, u ¢chomoHos, AomKHa OblTb Takon, YTobbl 0GecneynBaTb MOMOK B AnanasoHe ot 2000 ¢! ao
10 000 ¢! onsa onTUManbHbIX YCMNOBUIN U3MepeHUn ¢ y4yeToMm hoHa, CTaTUCTUYECKON HeornpeaeneHHoCTU U
MEepTBOro BpEMEHU OETEKTUPYOLLNX YCTPONCTB. AKTUBHOCTL PaAMOHYKITMAOB B UICTOYHUKE HEOOX0A4MMO onpe-
0ensaTb C OTHOCUMTENbLHOW CTAaHAApPTHONW HEeonpeaeneHHOCTbLI UMK CPeAHUM KBaapaTUYEeCKMM OTKIOHEeHUEM
(CKO), He npeebiwatowmmmn 10 %. lomok ponxeH 6biTe M3MEPEH HaLWOHANbHLIM METPOMOrMYECKMM UHCTW-
TYTOM C OTHOCUTENbHOW cmaHdapmHol HeONPeaeneHHOCTLIO WU cpedHuM Keadpamu4eckum OMKIOHEeHUEeM,
He npesbiwarowumu 2 %.

MepuoduyHocme ammecmauuu 8MOPUYHbLIX 3ManoHo8, No8epPKU LICMOYHUKO8 8 KaJecmee 3maroHos,
Kanubposku UCMOYHUKOE onpedensiomcs 8 coomeemcmeauu ¢ mpebogaHusaMU HaUuUOHarbHbIX 3aKoHoda-
menbHbIx 0oKyMeHmos 8 obnacmu obecneyeHuss eGUHCMEa u3mMepeHul.

MpumevaHune — lNepnogu4HOCTL MOXKET pasnu4arbca B pasHblX CTpaHax U 3aBMCKMT OT ocobeHHocTen rocy-
[JapCTBEHHOTO perynvposaHna B obnacti obecnedeHna equHCTBA U3MEpEHWA.

5.2.3 PaBHOMepHOCTb
PaBHOMepHOCTb pacnpefeneHns pagMoakTUMBHOIO BellecTBa NO akTUBHOW MOBEPXHOCTU WMCTOYHMKA
(Danee — paBHOMEPHOCTb MCTOYHKKA), %, BblMMCAAETCS No hopmyne

(1—2—”)-100, (1)

20e Gy — CKO noToka oT 4acTel, Ha KOTOpble YCNOBHO pa3buT UCTOYHIIK, c
n — cpefHee 3Ha4YeHWe NoToKa OT YacTel, Ha KOTopble YCIOBHO pasbuT MCTOYHMK, c .

PagHomMepHOCMb UCMOYHUKOS, A8MAIOWUXCSH 8MOPUYHLIMU 3TanoHamu, nomkHa beite bonee 90 %. Ons
onpeaeneHns paBHOMEPHOCTU MCTOYHMKA (OTHOCUTENbLHO NOTOKA Ha eguHULLY Nrowanmn) MCTOYHUK CHMTaeTCs
COCTOAILLMM U3 psifla YyacTel ofMHaKOBOW nnowaan 1 dopmbl. [Jna npsaMoyronbHOro UCTOYHUKA hopma Ya-
cTel AomKHa BbiTh MAEHTUMYHA dopMe ero akTUBHOM obnacTu. MNnowans oaHON YacTh — He bonee 10 cm2.
[na pexomeHayembix pasmepoB (cM. 5.2.1) uctouHuk ¢ aktusHoi nnowanso 100 x 100 mm 1 100 x 150 mm
JOMKeH ObITh pasgeneH Ha 16 npAMoyronbHbIX YacTen (4 % 4), a UcTouHUuK paamepom 150 x 200 MM gomkeH
ObITb pasgeneH Ha 36 NnpAMoyronbHeIX YacTel (6 x 6).

3Ha4eHust Tomoka oTAenbHbIX YacTel HeobxoguMo onpeaenaTe C OTHOCUTENbHOW HEONPELEeNeHHOCTEI0
unu CKO, KoTopble 4oMKHbI COOTBETCTBOBaTh HeonpeaeneHHocTy unu CKO, ykasaHHOW 4NsA BCero aTanoHa B
5.2.2 n 5.3.2. 311 HeonpegeneHHocTH unn CKO QOMKHBI y4MTLIBATLCA NPKU pacyeTe CTaH4apTHOrO OTKIIOHe-
Husa unu CKO onpeneneHus paBHomepHocTH (cMm. [12]).

PaBHOMEpPHOCTb BO3MOXHO U3MEPUTL C MCMOMb30BAHMEM TEXHOMOIMMK 3aMOMUHAKLLMX MMACTUH, NO3K-
LWOHHO-4YBCTBUTENBHLIMW N3MEPUTENBHLIMUA CUCTEMAMK UMM METOAOM MAackyu Mexay UCTOYHUKOM U OEeTek-
Topom. Macka fomKHa MMeTb OTBEPCTUSA COOTBETCTBYIOLLEro pasMmepa M obecneynsaTb JOCTATOYHOE SKPaHK-
poBaHWe JeTekTopa.

B Tex crniyyasix, korga nnowagb OkHa geTektopa bonbuwe, YeM akTMBHas Nnolladb NCTOYHKKA, JoMycKa-
eTcsa oTKazartbes oT TpeboBaHuin nogpobHol MHhopMaLuv 0 paBHOMEPHOCTU, MHTErparbHO OXapakTepu3oBaB
noTok pabo4en 4YacTu UCTOYHMKAE, KOTOpasi COOTBETCTBYET BXOOAHOMY OKHY JEeTEKTopa.
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5.2.4 PaguoHyknugbl

MCTOYHMKN, S8ns0uWUuecs 8mopuYHbIMU 3manoHamMu nomoka, AOMKHbl ObiTb M3roTOBMNEHbI, €Cnn 370
BO3MOXHO, U3 Noboro U3 paguoHyKNMAo0B, yKa3aHHbIX B Tabnuue 1, Tabnuue 2 u Tabnuue 3. [aHHble o pac-
nage, NnpuBegeHHble B aTUX Tabnuuax, npeaHasHaveHbl TONbLKO 4151 OPUEHTUPOBOYHON MHbopMaLMiK. [JaHHble
no ammecmauuu 3masoHo8, NMogepke N KanubpoBKe UCTOUYHUKOB rpusedeHsl 6 [16].

B tabnuue 2 n Tabnvue 3 ykasaHbl KaTETOPUKU «MPEanoYTUTENbHLIE» U «BO3MOXKHbIE anbTepHaTHBbIY».
MpegnoyTUTENbHBLIE PALAWOHYKNWALI BEIOMPAKOTCs C YH4ETOM MX 0DLLEeA0CTYNHOCTU, NOAXOAALEN ANUTENbHO-
CTW Mepuoaa nonypacnaga, BbiCOKOW yOenbHOW akTMBHOCTM M 3HEprnin anbda-, 6eta-vyactuy U OTOHOB,
COOTBETCTBYHOLLMX TpebyeMoMy Auana3oHy Ansi onpeaerneHus MeTponorMyeckux xapakTepucTuk MOHUTOPOB
NOBEPXHOCTHOMO 3arpaA3HeHus.

McTOUHMKM U3 KaTeEropun «BO3MOXKHLIE anbTEPHATUBLI» MOTYT BbI3bIBATh TakvMe npobnemsl, kKak Heobxo-
OVUMOCTb WX PErynsapHOW 3aMeHbl NO NPUYMHE:

- OTHOCMTENbHO KOPOTKMX NEPUOAORB NMornypacnaaa;

- HW3KOW yOernbHOW akTUBHOCTH;

- UCMNYCKaHWA OOMNONHUTENBHOIO HEXEeNaTenbHOro NanyyeHus;

- CNOXHOCTKU obecnedyeHns 4OCTaTOYHON paanOaKTUBHON YMCTOThI.

Tabnuua 2— Anbtha-nanyvarowne paguoHyKnuasl

Pagwvonyknug Nepuon g;):zmpac:ﬂaga, MaK;:‘:E;;:i;T;Bpmg MpumeyaHua

MpepnoyTUTEnbHbIE

241am 1,58-10° 5544 —

230TH 2,75-107 4688 —

239py 8,80-106 5157 —

BoamokHble ansTepHaTUBLI
238py 3,20-10% 5499 —
Tabnuua 3 — bera-nanyyarwme paguoHyKnmael
PaanoHyknua Mepuog MakcumansHasa sHeprus MpumenaHus
nosypacnaga, CyTku 3NEeKTPOHOB, k3B

MpegnoYTUTensHbIE

B 3aBMCUMOCT OT MPOLECCa M3FOTOBNEHUS UG-
TOYHWKOB MOTYT noTpeboBaTbcA Gonee vactas
14¢ 2,08-10°8 156 NOBTOPHAasA ammecmauus dmanoHos, Mosepka U
KannBpPOBKa UCTOYHUKOB 13-33 BO3MOKHOTO U30-
TOMHOrO 0BMEHaA ¢ YrnepoaoM B aTMocdepe

97¢ 7,72:107 294 —
36C| 1,10-108 710 —
Ecru TpebyeTcs TOMLKO BLICOKO3HEpreTUyeckoe
1,05-10%(%0Sr) Beta-wanyyerne ot 20, To HeoBxoauM UnLTP
90g /90 , 90 90 :
St 2,67 (°%) 546 (7°Sr) 2280 (°Y) | 439 MICM ™2, HO 3TO MPWUBOAMT K 3HAYNTENBHOMY
yXyALleHuto criekTpa uanydenus 20Y
106
106Ry/196RN 0’3553(5 (1§6u|:\),h) 39 (196Ry) 3546 (198Rh) | OTHOCHTEnbHO KOpPOTKWIA Nepuod nonypacnaga
BO3MOXHbIE ankTEPHATUBI
147Pm 958 224 OTHOCUTENLHO KOPOTKWIA Nepuop, nonypacnana
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OkoHYaHue mabnuusl 3

T, Mepuon MakcnmMmanbsHas aHeprus FlsHSUARE
y nonypacnaga, cyTku 3MeKTpoHoB, k3B P
MpubnuautensHo 3 % pacnagoB NPOUCXOOAT B
2047 138103 764 pesynsrate 3reKTPOHHOrO 3axBaTa, COMpoBO-
i KOAEeMOro peHTreHOBCKUM W3MNy4YeHWeM C 3Hep-
rven ot 70 oo 90 kaB
He sBnaetca «4nucTtbiM» beTa-usnyyarenem. Kc-
80Co 1,93-108 317 y

nyckaet doToHbI ¢ aHeprnen 1173 n 1332 MaB

B 3aBMCMMOCTW OT xapakTepa MpPOW3BOLACTBEH-
Horo npouecca moryT noTtpeboeatecs 6Gonee
3H 4,50-10° 19 yacTtass MOBTOpHAA ammecmayus 3marnoHos,
nogepka U KanubpoBKa WCTOMHWKOB U3-33 BO3-
MOXHOro n3oTonHoro obmeHa ¢ H B atmocdepe

B3N 3,61-104 67 —

Mpumevyanne 1 — Hawbonee vacto ucnonbsyemble npubopbl ANs onpefeneHUs MOBEPXHOCTHOMO
3arps3HeHWs He NpegHasHayeHs! 4na obHapyerus SH unu 83Ni. O6HapyeHue aTuX paguoHyKnMaoB obbi4HO TpebyeT
cneumanbHbIX JeTeKTOPOB, Y 3TANOHbI HA OCHOBE 3TUX PaaMOHYKNUAOR 0BGLIYHO HE MPUMEHSAIOTCA ANA NOBEPKU U Kanu-
BPOBKKU CTAHOAPTHBIX MOHUTOPOR MOBEPXHOCTHOMO 3arpa3HeHus.

MpumeyvaHue 2 — OBbIMHO ANA Kanubpoeku U MO8epKU MOHWUTOPOB MOBEPXHOCTHOTO 3arps3HEeHWs
MCMonbaytoT Habop 3TanoHoB NoToka BeTa-4acTuL, KOTOpble OXBATLIBAIOT KOHTPOMMPYeMbIi AuanasoH aHepruit. Kak
npaeuno, Habop eknioyaet 14C, 36C| n 905/90Y,

5.3 Paboyue amanoHbl Nomoka ansgha-, 6ema-4acmuy u gpomoHoe 1-20 pa3psida

5.3.1 O6wme TpeboBaHuA

Paboyue amanoHbl nomoka anbga-, bema-4yacmuy u ghomoHos 1-20 pa3psda OOMKHbI COOTBETCTBOBATb
TeM xe 0b6lwum TpeboBaHMAM, KOTOpble YCTAHOBMEHbl ONA 8MOPUYHbIX 3TANOHOB. VICTOYHMKM, ABMAKLMECS
pabodumu amanoHamu 1-20 pa3psda, 0OMKHBl BbITb MapKMpOBaHbl TOW e UHopMaL e, YTO U UCTOYHUKMA,
ABNAKLLNECH 8MOPUYHBIMU 3TANOHAMW, U AOMKHbI UMETL 1aciopm B COOTBRETCTBUM ¢ 5.2.1.

5.3.2 AKTUBHOCTbL W NOTOK ankgha-, 6ema-yacmuy u ¢homoHoa

OmanoH noToka anbga-, 6eta-yactvy n poToHOB 1-20 pa3pAada JoMmKeH COOTBETCTBOBaThL TpeboBaHu-
am [TIC k anana3soHy noToka anbda-, 6eta-4yacTvl 1 POTOHOB M COOTBETCTBYHOLMM NMoKa3aTernsaM TOYHOCTK.
AKTUBHOCTb He A8/19emCcs MempoI02udecKoll xapakmepucmukol amanoHa nomoka anbga-, bema-yacmul
U homoHo8 U OoMmKHa BbITb yKaszaHa ¢ nozpewHocmsio (P = 0,95) [oTHocuTensHoW pacwupeHHol (k = 2)
HeonpederneHHOCTLI], He npeBbiwatowen 20 %. Momok anbda-, beTa-yactuy M HOTOHOB 3TanoHa 1-ro pas-
psiAa onpefenseTcs C MOMOLLBI BTOPUYHbBIX 3TANIOHOB — paduoMempuUYecKUX YyCmaHO80K MemodoM MPsaMbIX
usMepeHul umnu UOeHMUYHbIX padUOHYKMIUOHbLIX UCMOYHUKO8 MemodoM Komnapamopa C oepewiHoCmbo
(P = 0,95) [oTHOCMTENLHOW pacluMpeHHon (k = 2) HeonpeaeneHHOCTbIO], He nNpeBbiwanLlen 5 %.

lMepuoduyHocmb ammecmauuu 8MOPUYHBIX 3ManoH08, Mo8epKu PaduOHYKMUOHbBIX UCMOYHUKO8 8 Ka-
yecmee 3marnoHo8, Kanubposku paduoHyKMUGHbLIX LCMOYHUKO8 onpedernsmcs 8 coomeemcmauu ¢ mpebo-
8aHUSMU HaUUOHanbHbIX 3aKkOHoOamenbHbiX 00KyMeHmos & obracmu obecrieyeHus1 eQUHCMea u3mepeHul.

5.3.3 PaBHOMepHoOCTL

PaBHOMEpPHOCTb MCTOMHUMKOB — 3MasioHo8 NoToka anbda-, beta-yactuy 1 oToHOB T-20 pa3psda
AOMKHa COOTBETCTBOBATL TEM K& TPeboBaHMAM, YTO U ANA 8MOpPUYHbIX 3manoHos (cM. 5.2.3).

5.3.4 PaguoHyknuabl

McTouHuKM — 3TanoHbl NoTtoka anbda-, beta-vyactvuy u OTOHOB 7-20 pa3psida OOIMKHbI ObITb LU320-
moerneHb! U3 TEX e pPafgUOHYKNMUAOORB, KOTOpLIe NPeayCMOTPEeHbl AN 8MopUYHbIX 3TAarlOHOB B COOTBETCTBUIM
ch24.

5.4 Pabounin amanoH nomoka anbga-, 6ema-yacmuy, u pomoHoe 2-20 paspsada

5.4.1 O6wme TpeboBaHuA
Obwue TpeboraHua Kk paboymm aTanoHamMm noToka aneda-, beta-yactuy n HGOTOHOB 2-20 paspsda npu-
8e0eHbl HUXE!
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a) paboume aTanoHbl NOToKa anbga-, beta-4acTul u POTOHOB 2-20 pa3psda OomkHbl BbITe NpencTas-
TNeHbl B AOCTATOMHOM KONUYECTBE M pasHbiX pasMepoB, YTobbl yAOBNETBOPUTE NOTPEBHOCTM NO NMOBEpKe W
KanvbpoBKe MOHWUTOPOR MOBEPXHOCTHOMO 3arpsi3HeHUs;

b) UCTOYHMKN OOMKHBI BbITh MapKUpOBaHbI aHANOMMYyHO MCTOMHUKAM — 8MOPUYHELIM 3TanoHam u ama-
noHam 1-20 pa3spsida — W OOIMKHBLI UMETh Macrnopm 8 coomeemcmeuu ¢ 5.2.1. B nacnopte MoxeT ObITe Npu-
BEOeHo nogpobHoe onucaHne reoMeTpun, Ans KOTOPON MCNOMb3YETCA 3TaroH;

c) paboune aTanoHbl 2-20 paspsda QorKHbl ObiTh 4OCTATOMHO MPOYHBIMK, YTOObLI BbIOEPXKUBATE €Xe-
LHEeBHOe obpalleHue;

d) npw oTcyTCTBUM MpOTUBOPEYMBLIX TpeboBaHWi pabo4vne 3TanoHbl NoToka anedga-, Geta-yactuuy u
dhoTOHOB 2-20 pa3psida OOMKHLI COOTBETCTBOBATL TPebOBaHMAM, YCTAHOBRMEHHLIM ANSA 3TanoHoB B 5.3.

5.4.2 AKTUBHOCTL U NOTOK anbgha-, 6ema-yacmuy U ghomoHoe

AKTUBHOCTL pabouux 3TanoHOB MOTOKa anbda-, 6erta-vyactuy U (POTOHOB YKa3blBAET W3rOTOBUTEMbL C
noegpewHocmbro (P = 0,95) [oTHOoCUTENbHON pacwupeHHol (k = 2) HeonpegeneHHOCTbIO), He NPeBbILLaoLLEn
20 %.

Momok anbda-, beta-4yacTuL U POTOHOB 3TANOHOB 2-20 pa3psiia OnpenensaeTcs ¢ NMOMOLLLK BTOPUY-
HbIX 3TanoHOB UMK 3TaNoHOB 1-20 pa3psida — paduoMempuUYEeCcKUX yCMaHO80K MemodoM NMpsMbIX U3MepeHUL
unu paduoHyKMUGHbLIX UCMOYHUKO8 MemodoM KoMmrapamopa ¢ nozpewHocmsio (P = 0,95) [oTHocuTenbHowM
pacuwupeHHol (k = 2) HeonpegeneHHOCTLI0], He nNpeBblwatowen 7 %.

MNepuoduyHocmb ammecmayuu 8MOPUYHBIX IManoHo8, Noeepku PaduoHyKMUOHLIX UCMOYHUKO8 8 Ka-
Yecmee 3manoHos, kanubposku paduoHyKIUOHbIX UCMOYHUKO8 Onpedenaomcs & coomeemcmeauu ¢ mpe-
608aHUAMU HaUUOHAalbHbLIX 3aKOHO8, 3aKkoHo0amerbHbiX JoKyMeHmoe e obnacmu obecrnedeHuss eduHcmea
usmepeHul.

5.4.3 PaBHOMepHOCTb

PaBHOMEPHOCTL MCTOYHUKOB — pabo4uMx 3TanoHOB NOTOKa 2-20 paspsda AOMmKHa ObiTh Takow xe, Kak
ykasaHo Onsa stanoHa 7-eo paspsga. B cnyyae, ecnu npu NoBTOPHOW ammecmayuu 3marnoHa, rnosepke u
KanubpoBKe pagnoHYKNMAHbIX UCTOMHUKOB OBHapyXUBaeTCA 3HAYMTENbHOE M3MEHeHWe noToka anbda-, be-
Ta-4acTuy unu oTOHOB, He CBA3aHHOE C NepPUOAOM nonypacnaga, TpebyeTcsa NOBTOPHOE U3MEpPEHWE PaBHO-
MEpPHOCTHU.

5.4.4 PaguoHyknuasbl

NcTOYHMKM JOMKHBI ObITb M3rOTOBMNEHbI U3 PAAWOHYKNMO0B, MCYCKaKLLMX anbda/beTa-4actuubl 1 do-
TOHbI, KOTOpbLIe MOTYT noTpeboBaTeca 0518 ucnbimaHul, MO8epKU U Kanubpoeku MOHUMOPO8 MO8epPXHOCMHOZ0
3a2pA3HeHUs.

6 YcTpoicTBa AnA nepepadun eQuHUUbI MOMOKa
(paduomempuyeckue ycmaHo8KU U KOMIapamophbl)

6.1 YcTpoicTBa ana nepegayv eamHuubl NoToka anbda-, 6era-yacTuy

YcTpoWcTBa gns n3amepeHnin NoToka anbda-, 6era-4actvy gOMmKHbl UMeTb 3 EKTUBHOCTL perncTpa-
umm bonee 35 % B guManasoHe aHEpryui, yKasaHHOM B HACTOALLEM OOKYMeHTe. YCTpoWCTBa JOMKHbI BbiTb
npegHasHa4YeHbl Ans uamepeHuin MCTodHKKoB nnowagbio go 100 x 150 mm. PekomeHayeMbIM TUMOM YCTPOW-
CTBa SIBNSETCH ra3onpoTOYHbIA 0€30KOHHbBIA NPONOPUNOHAanbHbBIA CHETHMK C PErynpyeMon nogaqen rasa.

B kavecTBe KoMnapartopa pekoMeHAyeTcs NPUMeEHsITb YCTPOWCTBA CO CUMHTUINMALUMOHHLIMW OETEeKTO-
pamu.

6.2 YcTpoicTBa gna nepegavyv egnHuUbl NOToKa (hOoTOHOB

YCcTponcTBa O0MKHLI MMETh CNefylol e XapakTepUcTUKK:

- BblCOKas a(heKTUBHOCTb perncTpaumn oTOHOB;

- CTabWNbHOCTL;

- HWU3KWA COBCTBEHHbIA GOOH.

[ns pa3Hbix 4Mana3oHoB 3HePruil OTOHOB MCMOMNb3YHT pa3Hble YCTPOMCTRA.

[MponopuMoHanbHble cYeTYMKK GonbLIOoN Nnowaan ¢ NoAXoasLW MM ra3oBbIM HaMonHeHWeM noaxoasaT
ONA M3MEepPEeHWIA NOTOKOB (POTOHOB C HW3KOW 3Hepruein. CUMHTUNNALUWOHHbIE OeTekTopbl, Takue kak Nal(Tl),
noaxoaaT Ans poTOHOB ¢ Bonee BbICOKOW 3HEPTUeN.
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MpunoxeHune A
(cnpaBo4Hoe)

OcoBeHHOCTHU 3TaNOHOB NOTOKAa 3NMEeKTPOHOB ¢ aHepruen meHee 0,15 MaB
1 hoTOHOB Cc 3Hepruer meHee 1,5 MaB

PaguoHyknuael, pacnagaowmeca nyTeM 3MeKTPOHHOTO 3axBaTta M M3OMEepHbIX NepexofoB, MOryT UCMyckaTk W3-
NYYEHWUS! pasHblX TUMNOB, BKMKOYAA 3MEKTPOHbI BHYTPEHHEN KOHBepcun, Oe-3MeKTPOHbl, XapakTepUCTUYMECKOE DPEHTre-
HOBCKoe ManydeHue (Hanpumep, oT K, L, M... atomHbix obonoyek), a Tarwke ramma-vanydyeHve. [Ana aTux, B OCHOBHOM
HW3KO3HEPreTUYeCKMX 1, cnefoBaTenbHO, MeHee NMPOHWKAIOLWMX, TUMOB M3MNYYEHUs1 COOTHOLLEHNE MEXOY NOTOKOM M aK-
TUBHOCTbIO O4EHb CUIMBHO 3aBUCUT OT KOHCTPYKLMI MCTOMHMKA (MNK XapaKkTepa 3arpsa3HeHHOr NoBepxHOCTH). Kpome Toro,
CMEKTPbI UCMYCKAEMBIX 3MEKTPOHOB MOTYT MMETb 3HAYUTENBHLIE UCKaXKEHWUA 13-38 IHEPTETUYECKMX NoTephb.

Mcnonb3oBaHne UNLETPOB Ha UCTOYHMKAX — 3TanoHax notoka (OTOHOB — MPUBOAMUT K YIMOBOW KOMMMMALMN,
NPY KOTOPOW KONMMYECTBO (DOTOHOB, MCMyCKAaeMbIX HOPMAanbHO K NOBEpPXHOCTH, Bonbilue, YeM KONUYECTBO (DOTOHOB, WC-
nyckaemblx Nnoj KOCbIMW yrnamu. TakMm o6pasom, YrmoBoe pacnpeneneHve ManyveHust atanoHa MOoXeT OTn4aTbes oT
M3Ny4YeHWs1 3arpsi3HEHHON MoBepxHOCTU. o aHanorMyYHLIM NPUYMHAM U3NyYeHWe C 3arps3HeHHOM NOBEPXHOCTU MOXET
BbiTb aHU30TPOMHLIM.

WMcnonb3oeaHue dounsTpos Tpebyetca, B YaCcTHOCTM, ANA yoaneHUs HexenaTensHbIX N3nydeHunid, Takux Kak anbda-
nanyyeHue, 6eta-uanyyeHne unn nany4eHne anekTpoHoB. Crnenyet OTMETUTL, YTO hMnbTp ANSA ocrnabneHus uanyvyeHus
POTOHOB NPMBOAWT K MCNYCKAHWMIO BTOPWUYHbBIX 3NEKTPOHOB. Takmne 3MeKTPOHbl UMEKT HU3KYHD 3HEPTUio, U BEPOATHOCTb UX
BbIMETa He BENUKa, HO 3TOT apheKT crneayeT y4uThiBaTh.

VICTOYHUMKK, MCMYCKaOLWME 3MEKTPOHbI U (DOTOHLI, UMELOT Cregytolie 0cobeHHOCTH, KOTopble HEOBXOAUMO YYMThI-
BaTb:

- onpepgeneHue fomoka noTpebyeT M3MepeHWii Kak 3aNeKTPOHHOro, Tak U (DOTOHHOTO U3My4eHus;

- [MOMOK U CNEKTP 3NEKTPOHOR C HU3KON 3HEPrMel CUNbLHO 3aBMUCUT OT KOHCTPYKLIMA UCTOYHWKOB;

- €Cnu aTanoHbl ucnyckaT oba Tna uany4eHusl, Ho onpeaenseTcs TONbKo NOTOK DOTOHOB, TO ANs AAHHOTO Hy-
Knnaa KanubpoBoYHbIA KO3 ULIMEHT, NONYYeHHbIA NS MOHUTOPA 3arpsA3HeHns, AeTeKTupytowero oba Tuna nany4eHus,
noTpebyeT 3HaHNA 3hPEKTUBHOCTM pErUucTpauumn dOTOHOR M 3NEKTPOHOB.

HazHauyeHue hUNETPOR COCTOUT B YCTPAHEHUW CNEnyOLLEro HexenaTensHoro NanyyeHna Hyknugos:

129] Geta-uanyyeHue N APYrve HU3KOSHEPrETUMECKUE N3NYYEHNS;

24TAm anbta-nany4eH1e 1 XxapakTepucTM4eckoe L-peHTreHOBCKOe M3NyYeHne;

5TCo xapakTepucTudeckoe K-peHTreHOBCKOE M3MyyYeHue, a Takke (OTOHbI U ANEKTPOHL! BOMee HU3KNX 3HEPTWIA;

137Cs BeTa-nanyyeHne, anNeKTPOHLI 1 XxapakTepucTuyeckoe K-peHTreHoBCKoe M3NyYeHme;

80Co Beta-nanyueHue.
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YK 539.1.07:006.354 OKC 17.240

KntoyeBbie CnoBa: MCTOYHUKK pagnoHyKnugHble, 3TanoHbl, NOBEPKA, KaHM6pOBKa, NnoBepxHOCTHOE 3arpAasHe-
HWe
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117418 Mockea, Haxumogscknia np-1, 4. 31, K. 2.
www.gostinfo.ru info@gostinfo.ru
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