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HacTosiiee pykosoacTteo no GesonacHOCTU CoAEpXUT MeTo-
OVIKY KaTeropMpoBaHUsi 3aKpbiThiX PaANOHYKITUAHbLIX UCTOYHUKOB NO
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TOB (pagWMaLMOHHbIX UCTOYHUKOB) OpraHu3auvii, OCyLLECTBISIOLMX
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1. HABHAYEHME U OBNACTb NMPUMEHEHUA

1.1. Hacrosiwiee pykoBoacTBo no GesonacHoctu “MeTtoauka
KaTEropupoBaHNA 3aKpPbiTbiX paguoHYKIIMAHLIX WCTOYHUKOB MO NO-
TeHUWansbHOW pagvaunoHHOW onacHocT” (panee — MeToauka Kare-
ropupoBaHus 3PHW) coflepxuT cnocobbi, METoAb! U KPUTEPUN OTHE-
cetms 3PHU' Kk OAHON U3 YCTAHOBNEHHbLIX HACTOALLWUM Pyxogo-
ActBom kateropunt 3PHW no noreHuvanbHoK pagnauMoHHON onac-
HOCTU (nanee — xateropus onacHoctu 3PHI).

1.2. Metoauka kareropuposanus 3PHU ocHoBaHa Ha cucTeMe
KaTeropupoBaHvs, nNpuseaerHon B nybnvkauuax MexayHapoaHoro
areHTcTBa no aromHoi aHepruv (MATATQ), u npeaHasHaueHa ons
co3faHua eauHon ocHosbl obecneuennst anddepeHUMpoBaHHOMO
(copasmepHOro ¢ nOTEHUWanNbHOW pafuMauuoHHOW OMNacCHOCTbIO
3PHW) noaxopa k paspaboTke ¥ peanusayuv Mep o obecnedeHuio
6esonacHocTn 1 coxparHocTn 3PHU u uanyeckoil sawuTbl 06bek-
TOB UX MPUMEHEHUSZ,

1.3. Hacrosiee PykoBofcTao npefHa3HaYeHo Ana niy 1 op-
raHusauvii, ocywWwecTBNSIOWUX AEATENLHOCTL B 0ONAcT UCNosb30-
BaHWUA aTOMHOW 3Hepruu ¢ ucnonb3oBaHuem 3PHW, BhLINONHAOWMX
paboTbl U MPeAOCTaBNAIOWMX YCIYrY, a Taikke AN AOMKHOCTHBLIX
Ny 1 creumannucToB OpraHoB TOCYAapCTBEHHOro perynupoBaHus
6Ge3onacHoOCTU NpY MCMONbL30BaHWU aTOMHOW 3Heprun B 4YacTH, ka-
caloljeiicst perynupoBaHus 6e3sonacHocT U coxpaHHocTn 3PHU un
uanyeckont 3almTbl 0GBHEKTOB UX NPUMEHEHUS, BKNIOYas Criegyo-
e OCHOBHbIE HanpaBneHUs:

= paspaborka perynupyioumnx (HOpMaTUBHLIX) AOKYMEHTOB

no obecneyeHuio GesonacHocT U coxpaHHocTu 3PHU M
hnsnueckol 3alyTbl 06 HLEKTOB UX NPUMEHEHUS;

*  NnUueHsuposaHue BUAOB AeATerbHOCTM B obnacTtu ucnenb-

30BaHUSt ATOMHON 3JHEPruu, CBA3AHHLIX C MPUMEHEHUEM
3PHU;

! 3pech v ganee abGpesunarypa 3PHU UCNONb3yeTCcA TOMLKO B TEX Chy-
Yanax, korga peds naert WUMEeHHO o 3aKpbITbhiX PAANORYKIIUAHLIX UCTOYHUKAX B
COOTBETCTBUU C onpeferneHvem, aHHaiM B HPB-99. B uubix cnyvasx B yenax
YNPOLUEHUS BOCMPUATUS TEKCTa WUCMONb3YIOTCH MOHATUS “NCTOYHMK vnmn “pa-
ANOHYKNUAHBIA UCTOMHUK .
[pn HeoBX0AMMOCTU METOAMKY MOXHO NPUMEHSTL U ANA KaTeropupo-
BaHUSA OTKPbITHIX PAAUOHYKNUOHBIX UCTOMHUKOB.
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*  rOCyAapCTBEHHbIM HaA30p U KOHTpOrb 3a He30nacHOCTLIo U
coxpaHHocTbio 3PHU u chusndeckon 3awmTon oBBLEKTOB UX
NPUMEHEHWSA;

* FOCYAapCTBEHHbIA HafA30p 3a (DYHKLMOHWPOBAHUEM CUCTE-
Mbl FOCY/1apCTBEHHOIO y4eTa U KOHTPONs paAuoaKkTUBHbIX
BELECTB U PanoaKkTUBHLIX OTXOA0B B HacTU y4eTa U KOH-
Tpons 3PHU;

=  roCyAapCTBEHHbIA HaZ30p U KOHTPOSb 32 UMMOPTOM M 3KC-
noprom 3PHU, B TOM uucne B coctaBe pagvaunoHHbIX Uc-
TOYHUKOB (YCT2HOBOK, annaparos, U3aenui u T.n.);

* [OCYAapCTBEHHbIA H3A30p WM KOHTPOMNb 3a COCTOAHMEM ro-
TOBHOCTM NOAHAA30PHLIX OpraHv3auuid K nuksugaumm pa-
ANALNOHHbLIX aBapuid;

= paspaboTka Mep Mo BOCCTaHOBMEHWIO KoHTpons Hag Gec-
Xx03HbiMu 3PRU;

= npefoCTaBNeHue LMPOKoH 0BLEeCTBEHHOCTU OBLEKTUBHON
WHbOpMaUMM O MOTeHUManbHOW pafnauMoHHOR onacHo-
CTW, KOTOpYyio MoryT npeactaensTb 3PHU, ecnu He obBec-
rieyeHbl Mepebt 1Mo Ux 6€30M1acHOCTU U COXPaHHOCTHM.

1.4. MpunoxeHna 1 1 2 k HacToaleMy PYKOBOACTBY ABIAIOT-

CSl €0 HEOTLEMIMEMOMW YacTbid U UMEIOT TOT XKe CTaTyc, YTO U OC-
HOBHOM TekcT. [loBaeneHus 1, 2 U 3, NpUMeYanus, CHOCKU 1 Bub-
nuorpaduyeckme ccbifkv copepxar AOMOMNHUTENbHY WHpOopMa-
uwnio, NOnNesHyilo ANA CcneuuwanucToB B obnactu pagmaLUoHHOM
B6esonacHocTu.

2, KATETOPUPOBAHUE 3AKPbITbBIX
PAQUOHYKITUAHBIX WCTOYHUKOB
NO NOTEHUMANBLHOU PAOUALMOHHOWN
ONACHOCTH

2.1. Kosyenyus “onacHo20 ucmoyHuka”

2.1.1. Cucrema kateropupoBanms 3PHI Gasupyetca Ha ux
noTeHLManbHon cnocobHOCTY BbITh NPUYMHOW AETEPMUHUPOBAHHBIX
achpeKToB ANA 340POBLA HENOBEKa M OCHOBaHA Ha KoHLenuuv (ro-
HATUM) “ONacHOr0 UCTOMKWKA", OMPeREnEeHHOro Kak MCTOYHUK, KOTOo-
pblil, €CrM OH He HaxoauTCA NOoJ AOIPKHLIM KOHTPOMEM, MOXET Npu-



BOAUTL K o6nyuyeHuio niogen, JOCTaTOMHOMY ANS BO3HUKHOBEHWS
TSKENbIX AeTEPMUHUPOBAHHBIX 3ddekTos>.

2.1.2. MoHnaTHe “onacHoro ucTtoyHuka” npecbpasosaHo B one-
pauuoHHble (paboune) napaMeTpbl MyTeMm BblYUCHIEHUS TaKOro Ko-
nMyecTBa paauoaKkTUBHOIO BELLECTBA (B eAnHMLIAX akTUBHOCTH) ANs
OTAENbHbIX PaAVOHYKNWAOB, HasBaHHOro D-BenWUMHOW, KOTOpoOe
MOXET MPUBOAUTL K THXENbIM AETEPMUHNPOBaHHBLIM 3 dekTam
Ans Habopa Hanbonee TUMUYHLIX CLUEHapWes u nyTew obny4veHns.

3PHW, ecnu He HapyluieHa uxX LEnoCTHOCTb WNu repMeTuyd-
HOCTb, MOFYT NPWBOAUTL TONMBKO K BHELUHEMY pafvaluuoHHOMY O6-
nyyeHwo. OfHako nosBpexaeHHble N HerepmeTuuHbie 3PHU Tak
Xe, KaK U OTKPbITble pagNOHYKNTUAHBIE NCTOYHMKK, MOFYT GbiTb npu-
YMHOW 3arpsisHEHUs1 OKpYXXaloLWeh cpeabl ¥ NOoCTYMneHnus paauoax-
TUBHbIX BELLECTB B OPraHv3M YenoBeKa, Bbi3biBas BHyTpeHHee 06-
nyyexune. [Mo3ToMy npu BbiYMCrEHUN 3HaAYeHWA D-BenuuuH pac-
cmarpusanuch fise rpynnbl cueHapues (nyTei) obny4eruns:

» CueHapuu obny4eHus oT HeaUCneprupoBaHHOrO (repmeTu-
3MPOBAHHOIC) pPaauoaKTUBHOTO BELeCTBa, ANA KOTOpbIX
BbIYUCNAMOCH 3HaYeHue Di-Benu4uHbL;
«  cueHapum obnydeHus oT AUCNEprupoBaHHOIo PaguoaKkTUe-
HOro BetlecTBa, ANA KOTOPbIX BBIMUCIANOCH 3HaveHue
Do-BENUYUHbI.
B xavecTBe sHayYeHus D-BenuuMRbI NS KaXKA0ro paanmoHyknmn-
Aa Bblbupanocs MUHUManbHoe K3 ABYX 3HayeHuit (D v D,).

3Haverua D-senuuuH Ons pasnuuHblX pagnoHYKNUAOB NpU-
BeAeHbl B npunoxexdun 1. Kparkoe onucanuve cueHapues u nytei
o0nyyeHus, pPacCMOTPEHHLIX MpU  BbIMACNEHWM 3HaveHun D-
BeIMYuH, npeacTaBneHo B aobasrieHumn 1, kpaTkoe onucaHue MeTo-
ponorun Boibopa 1 obocHoBaHua 3HaveHwh D-Benuund — B fobae-
JieHuu 2.

® [leTepMuHMpOBaHHLii IdEKT ONPEABNAETCA KaK PaAMALMOHHLIR 3ch-
chekr Ans 300poBLA YenoBeka, ANA KOTOpOro ofbivHO CyLIecTBYET NoporoBbIi
YPOBEHb A03bl, Bbillle KOTOPOro TRXECTb Npossnelus atoro agdekra sospac-
TaeT C yBeNnuueHneMm 103bl. Takoi 3tdekT xapakTepusyeTcsl Kak TshKenblid Ae-
TEPMUHMPOBAHHLIA 3chheKT, ecnu OH NPMBOAUT K CMEPTYU Yenoseka, unu yrpo-
KaeT ero #M3H1, UMK NPUBOAWUT K HEBOIMECTHMOMY Bpefy, CHUME@IOWEMY Kaye-
CTBO XMU3HU.
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2.2. Hopmupyrowui chakmop (D-eenuvuHa) u 2paHuubi
Kamezopull ONacHOCMU 3akKpbimbiX pPadUOHYKNMUOHbIX UCMOY-
HuKoO8

2.2.1. B xayecTae OCHOBHbIX onepaumonHblX (paboyux) napa-
METPOB B cuUcTeme KateropuposaHust 3PHU NpuHATHI 3HadeHust D-
BEJTUMUH, KOTopbIe ABNSIOTCA HOPMUPYIOWMMIK chakTopamm, UCNomb-
3YIOWMMUCS ANS pasfeneHnsl LMPOKOro JuanasoHa aKTUBHOCTEN
3PHW paznuyHoro paguoHYKTMAHOMO CocTasa C Lienbio paHXuposa-
Hus 3PHU no noTeHuUuansHoi paguauUoHHOR OnacHoCT! nyTem oT-
HEeCeHUs UX K OQHOW U3 KaTeropuii onacHoctv 3PHU.

2.2.2. Kputepvem oTHeceHUs1 kKoHkpeTHoro 3PHU k oagHow u3
YCTaHOBNEHHbIX KaTeropuit onacHocT 3PHU cnyxuTt 6espaamepHas
BEMUMNHA, HasblBaemas B HacTosiuiem PykosoacTee A/D-oTHolle-
HueM. 3HayeHue A/D-OTHOLUEHUA BLIMUCNAETCA NYTEM [ENEeHUs ak-
TUBHOCTM A MaTepuHckoro papuonyknupa 3PHU Ha cooTseTCTBYlO-
ujee 3nayeHne D-BennunHbl Ans 4aHHOro pajuoHyknnga.

2.2.3. CornacHo onpegenenuio D-Benuuundbl, 3PHU ¢ akTue-
HocTbio Gonbuweid, YeM D-BenuyuHa, MoryT ObiTb MPUYNHONA TsKe-
nbiX AeTepMUHUPOBaHHbIX 3ddPeKkToB, NOITOMY OTHOLUEHWE aKTWUB-
HocTen A/D = 1 paccMaTpuBaeTcst B CUCTEME KaTEropupoBaHus Kak
OCHOBHas Norvveckas rpanvya, pasgensioujasi BeCb AnanasoH ak-
TuBHocTel 3PHU Ha aBe ycnoBHbie kaTeropuu: “onacHble” — A/D > 1
M “HeonacHble” — A/D < 1.

Ana Bonee pgeranbHoro kateropuposaHna 3PHW Ha ocHoea-
HUY MeXayHapopHoro onbiTa, 0bobuweHHoro akcnepram MAFATO,
BbiGpaHbi ele TpY FPaHUYHbIX 3HaueHus A/D-OTHOLLIEHUA:

1. A/D = 10 - nockonbky aktusHocTs 3PHW, B 10 pa3 6onb-
was, YeM 3Ha4yeHve D-BennunHbl, MOXET NpUBOAWUTL K Mo-
BbILLEHWIO YTpO3bt ASIA XKU3HW Mioaeit 3a cyeT obnyyexus B8
OTHOCUTEINbHO KOPOTKUA NEPUOL BPEMEHY;

2. A/D = 1000 — Ha ocHOBe onbiTa 3KkcnyaTauuu, npodec-
CVOHamnbHbIX OLEHOK M YDPOKOB, U3BMNEYEHHbIX U3 paccMoT-
PEHURA U3BECTHbIX aBapuii;

3. A/D = 0,01 ~ Ha ocHoBe onkiTa aKcryaTauum, npogeccuo-
HanbHbIX OLEHOK ¥ YPOKOB, U3BEYEHHbIX U3 PacCMOTPEHUs
W3BECTHbIX aBapui.

2.2.4. 3nayeHuns A/D-OTHOLIEHUIA cnegyeT ucrnonbaosaTb ANs

oTHeceHua 3PHU K ofHOW K3 MATK “pacyeTHbIX” kaTeropuii onacHo-
ctu 3PHA.



YcTaHoBMEeHHbIE MpaHuUbl kKateropuii onacHocty 3PuA:

Kateropusa 1 A/D = 1000 YUpesBbluailHo onacHo Ans ye-
noeeka

Kateropusi2 10 < A/D < 1000 OueHb onacHo Ans Yenoseka

Kateropus3 1< A/D<10 Onacto ans yenoseka

Kateropusi4 0,01 A/D<1  OnacHocTb ANs YenoBeka Ma-
roseposiTHa

Kateropus 5 A/D < 0,01 OnacHOCTb ANs YenoBeKa oJeHb
ManoBeposiTHa

MpumMedaHue. HuwxHAA rpaHuua kateropuum 5 onpepensieTcs
ycrnoBusiMu oCBOBOXAEHUSI OT perynupyroLero KOHTPOIs, yCTaHoB-
nenHbimu B OCMOPB-99 (n. 1.8).

2.3. KamezopuposaHue 3aKpbimbiX pPacdUOHYKITUOHBIX
UCMOYHUKOE Ha OCHO8e 00HO20 paduoHyknuda

2.3.1. UcxoAHbIMY faHHbIMK Ans kateropuposaHusa 3PHW sB-
nATCA:

« nacnopTtHas akTtuBHOCTb 3PHW (HayanbHasi aKTUBHOCTb

3PHU Ha paTty usrotoBnenus);

»  D-BenvuuHa gnsa paguonyknupa 3PHU (tabn. .1 npuno-
KeHus 1);

- parta onpefaeneHuns kateropuu onacHoct 3PHA.

2.3.2. Kateropusi onacHocty 3PHWA, U3rotoBneHHoro Ha ocHo-

Be 0AHOro paguoHyknupa, onpepenseTcs (yCTaHaBnMBaeTCs) B He-
CKOfIbKO 3Taros B COOTBETCTBMM € nil. 2.3.3 — 2.3.5.

2.3.3. Ha nepsom aTane cneayeT onpepesnvTb akTUBHOCTL A
3PHU Ha paty kaTeropupoBaHus.

Ecnw nepuop nonypacnapa papguoryknuaa 3P Gonbiue Ha-
3Ha4YeHHOro cpoka cnyxbbi, NpyU onpeaeneHUn KaTeropun onacHo-
ctu 3PHU pexoMeHAyeTcsl UCnonb3oBaTb €ro NacnopTHYK akTue-
HOCTb.

Ecnu nepvoa nonypacnana paguoHyknmaa 3PHA meHblue Ha-
3HAUEHHOro Cpoka CryxGbl, NPWU onNpeAenelnun KaTteropun onacHo-
cty 3PHN:

«  Anst 3PHU, c aaThl U3roToBNEHUs KOTOPOro NPOLLIIO MeHee
OAHOro nepuoga nonypacnaga, crneayer Ucnosnb3oBaTb
nacnopTHyto akTusHocTs 3PHY;

- ans 3PHW, c AaTbl M3roToBrieHnss KoToporo npouwtio Gonee
ofiHOTO Mepuofia nonypacnaga, criefyeT BblYMCIWUTL ak-
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TvBHOCTE 3PHU (no mMaTepuHCKOMY paguoHyKnunay) Ha Aa-
TY KaTeropuposaHus.

MMpu oTcyTcTaMmn nacrnopTHbiX AadHbix 3PHW (Hanpumep, B
cnyyae obHapyxeHus GecxosHoro 3PHU) paguoHyknug W akTue-
HocTb 3PHW cnepyet onpefenuTb MO pes3ynbTaTaMm HernocpeacT-
BEHHbIX N3MEPEHUA.

2.3.4. Ha Bropom aTane cneayeT Bbluucnutb A/D-O0THOLLEHME
ana 3PHU Ha OCHOBe aKTUBHOCTM A, ofpefienerHoi Ha npeabiay-
wem arane, ¥ 3HadeHuss D-BenuuuHbl AN pagMoHyKnuMaa faHHOro
3PHW (Tabn. M.1 npunoxexus 1).

2.3.5. Ha TpeTbeM 3aTane Ha OCHOBaHUWM BblUMCIEHHOrO B CO-
oTBeTCcTBUM C N. 2.3.4 3HaveHus A/D-OTHoOuWIEHMs cneayeT onpege-
nnTb “pacueTHyro” kateropuio onacHoct 3PHW B cooTBeTcTBuM C
YCTaHOBNEHHbIMU B 1. 2.2.4 rpaHAUami KaTeropuini onacHocTu
3PHU.

2.3.6. Ecnu B Tabn. .1 npunoxexHua 1 ans paguoHykinga
3PHU ykasaHo, 4To 3Ha4eHne D-BenuuuHbl “HeorpaHuyeHHo”, faH-
Hblit 3PHU cnepyeT oTHOCUTL K Kateropuu onacHocty 3PHWU 5, npu
YCMOBUW, YTO OH NOANEXMUT perynupyoliemMy KOHTPOSit0 B COOTBETCT-
sun ¢ TpeboeaHusimm OCINOPE-99 (n. 1.8).

2.4, KamezopuposaHue COBOKYNMHOCMU  3aKpblmbiX
PaduOHYKTUOHbIX UCMOYHUKOS8

2.4.1. BoaMOXHbI cUTYaLiuu, koraa Heckonbko 3PHU HaxopaT-
Cs B HenocpeAcTBeHHOW 6nusocTy Apyr oT Apyra, Hanpumep, uc-
norb3ylTCA B €AVHOM NPOU3BOACTBEHHOM npouecce (Hanpumep, B
COHOM ycTaHoBKe, annaparte, 6rioke NCTOYHUKOB).

B Takux cuTyauusx BO3MOXHO NPOSBIIEHWE pajvaunMoHHOro
BO3efiCTBUA OfHOBPEMEHHO OT BCEW COBOKYMHOCTM (arperauumu)
3PHU. C yenblo yCTaHOBNEHUS €4UHOTO KOMNMEeKca opraHu3aumnoH-
HbIX ¥ TexXHW4eckux Mep no obecneveHno 6e30nacHOCT U COXpaH-
HocTu atux 3PHW cnepyeT ycraHaBnuBaTb efMHYIO KaTeropuio
onacHoOCTU ANs BCe coBOKynHocTn 3PHI.

2.4.2. Ecnv 3PHW, BxogsAume B cocTaB nogoOHOW COBOKYMHO-
CTH, U3roTOBNEHbI HA OCHOBE OAHOrO U TOTO Xe paguoHyKnuaa, ANs
oripefieneHust KaTeropmin onacHoOCTU coBokyrnHocTu 3PHU pekomen-
AYeTcA cnenyowmui NOpagok AeCTBUA:

= onpefenuTb akTUBHOCTB Kaxgoro 3PHW B cootseTcTBMy C

n. 2.3.3;



»  BbIYUCIIUTb CYMMapHYO akTUBHOCTb COBOKYnHOCTU 3PHU,
«  BbMUCIUTL arpermposaHHoe A/D-oTHouweHue nytem gene-
HUS 3HAYEeHWS CYMMapHOA aKTMBHOCTW COBOKYMHOCTU
3PHU Ha 3HaueHune D-BenvunHbl paguoHyknuaa;
~  OnpeAenuTb Ha OCHOBE BbIYMCINIEHHOro arperupoBaHHOro
A/D-OTHOLLEHNA “pacHeTHYIO” KaTeropuio onacHOCTU COBO-
KkynHoctn 3PHU B COOTBETCTBMU C YCTAHOBNEHHbIMU B M.
2.2.4 rpaHvuamu kateropuit onacHocty 3PHA.
2.4.3. Ecnu 3PHH, Bxoaswme B cocTaB nogoBHOM COBOKYMHO-
CTW, U3rOTOBMEHbl HA OCHOBE Pa3NUuHbLIX PaAMOHYKIUMAOB, LA Of-
peAenexnns KaTeropuu onacHocT coBokynHoctu 3PHU pekomergy-
eTCs cnepnyiownii NopsAoK AeiCTBUIR:
« onpegenvTb akTUBHOCTb Kaxgoro 3PHU B cooTeeTCcTBUM C
n. 2.3.3;
»  BbMWUCIUTL arpermposaHHoe A/D-OTHOLLUEHWE B COOTBETCT-
BUW C pOpPMynoi:

arpermposaHHoe A/D-OTHoLueHue = Z Z—DA’—

roe A;n — aKTUBHOCTb N-To paauoHyknuaa B i-m 3PHU;

D, - 3HavyeHne D-senuyuHbl 418 N-fo paauoHyknnaa;

- onpepenvTb Ha OCHOBE BbIMUCIIEHHOIO arperupoBaHHOIo
A/D-OTHOLLEHWUA “pacueTHYH” KaTeropuio onacHOCTA COBO-
KynHocTn 3PHU B COOTBETCTBMU C YCTaHOBNEHHBLIMU B M.
2.2.4 rpaHuuamMm kateropuit onacHoctu 3PHU.



Mpunoxexue 1

3HaveHnsi D-BenMUMH NSt PagUOHYKITUAOB

3Kavenva D-senuduH no mepe ux paspabotku npegcraBns-
nuck B psafe nocrnepoeaTenbHbix nyénukauu MATAT3 [1-5].

MpuBereHHbIE B NPUNOXEHUN 3HaYeHusi D-BenuynH aAnsa pas-
NUYHbLIX paauoryknugos (Tabn. M.1) sauMcTBOBaHb! U3 NyGnMKaLmm

MAFATS [5).

Tatnuua .1

3HayeHus D-BenuyunH ans PaguOHYKNNAOB

Ne 3HaveHue MNepuop |
n/n Paguonyknug D-Benuun- | nonypac- .
Hbl, TBK naga |
1| Tpurwi H-3 2,E+03 [123 ner !
2 o Be-7 1E+00 |533cyr |
3 | bepwnii Be-10 3,E+01 | 1,60E+6 neT |
4 c-11 6,E-02 | 0,34 v
5 | Ymepoa C1d 5.E+01 |5.73E+3 et
6 | Asor N-13 6,E-02 0,166 4
7 | ®top F-18 6,E-02 (1,834
8 o Na-22 3,E-02 2,60 net
g | Harpui Na-24 2,E-02 ] 15,004
10 | Marnwi Mg-28 2,E-02 [2091u
11 | Amomunnit Al-26 3,E-02 | 7,16E+5 net
12 - Si-31 1,E+01 2,624
13 | KpemHun Si-32+ 7.E+00 | 4.50E+2 net
|14 P-32 1,E+01 | 14,3 cyT
15 | Pocbop P33 2.E+02 | 25,4 cyT
16 | Cepa S-35 6,E+01 | 87,4 cyT
17 1 vno Cl-36 2,E+01 @ 13,01E+5 net
18 P Cl-38 5E-02 [0624
1 Ar-37 Heorbadt 1 35,02 cyr
20 | AAprou Ar-39 3E+02 | 269 net
21 Ar-41 ‘ 5E-02 | 1,827 v
i 22 o Heorpanu-
| Kanmit K-40 el 1,28E+9 net
: 23 K-42 | 2,E-01 [12,36y
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Ne 3HavyeHue Nepuon
n/n Pagwonyxnug ! D-penuun- | nonypac-
Hbl, TBK naga
24 K-43 7,E-02 2264
25 Ca-41 :"::;g?g}“‘ 1,40E+5 ner |
26 | Kanwum Cad5 1E+02_ | 163 oyt
27 Cad7+ 6,E-02 | 4,53 cyT
28 Sc-44 3,E-02 3,934
29 . Sc-46 3,E-02 :838cyr
30 ] Cranpui Sc47 7,E-01_ |3,35 oyt
31 Sc-48 2,E-02 1,82 cyT
32 | TwraH Ti-44+ 3,E-02 473 rnet
33 _ V-48 2,E-02 16,2 cyT
34 | Banaawit V49 2,E+03 | 330 cyT
35 | Xpom Cr-51 2E400 | 27.7 oyt
36 Mn-52 2,E-02 5,59 cyT
37 HeorpaHu-
MapraHey Mn-53 yenHo @ 3,70E+6 neTt
38 Mn-54 8,E-02 312 ¢yt
39 Mn-56 4 E-02 2,58 4
40 i Fe-52+ 2,E-02 8,28 4
41 Keneso : Fe-55 8,E+02 |2,70 ner
22 T Fe59 6,E02 | 44,5cyT
43 Fe-60+ 6,E-02 1,00E+5 ner
44 Co-55+ 3E-02 117,544
45 Co-56 2,E-02 78,7 cyT
46 Co-57 7,E-01 271 cyt
47 | Kobanet Co-58 7E-02 | 70,8 cyT
48 Co-58m+ 7,E-02 9,154
49 Co-60 3,E-02 5,27 net
50 Ni-59 @) 1.E+03 7,50E+4 ner
I Ni-63 6,E+01 | 96,0 net
52 Ni-65 1,E-01 2,524
53 | Cu-64 3,E-01 12,7 4
54 | MeAe Cu-67 7E01 | 258 cyT
55 Zn-65 1,E-01 | 244 cyr.
56 | LUukHk Zn-69 3,E+01 0,954
57 Zn-69m+ 2,E-01 13,76 4
58 | Tannui Ga-67 5,E-01 3,26 cyT
59 Ga-68 7,E-02 1,13y
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Ne 3HauyeHue Mepuon
n/n Paguonyxnug D-Benuun- ' nonypac-
Hbi, TBK napa
60 Ga-72 3,E-02 14,1y
61 Ge-68+ 7,E-02 288 cyT
62 | l'epmanwit Ge-71 1,E+03 | 11,8 cyr
63 Ge-77+ 6,E-02 11,34
64 As-72 4 E-02 1,08 cyt
65 As-73 4, E+01 80,3 cyT
66 | Mbitubsik As-74 9,E-02 17,8 cyT
67 As-76 2,E-01 1,10 cyT
68 As-77 8,E+00 1,62 cyt
69 Se-75 2,E-01 120 cyT.
70 | “enen Se-79 2,E+02 | 6,50E+4 net
71 Br-76 3,E-02 16,2 4
72 ! bpom Br-77 2,E-01 2,33 ¢yt
73 Br-82 3,E-02 1,47 ¢yt
74 Kr-81 3,E+01 2 1E+5 ner
75 Kr-85 3,E+01 10,72 ner
76 | KPanToH Kr-85m 5E01 |4,484
77 Kr-87 9,E-02 1,27 4
78 Rb-81 1,E-01 4584
79 Rb-83 1,E-01 86,2 cyT
80 o Rb-84 7,E-02 32,8 cyT
g1 | PyouAwd Rb-86 7E01 | 186cyr
82 Rb-87 | Mleoag |4 7E+10 ner
83 Sr-82 6,E-02 25,0 cyT
84 Sr-85 1,E-01 64,8 cyT
85 Sr-85m+ 1,E-01 1,16 4
86 . Sr-87m 2,E-01 2,80y
g7 | CTPoHuH Sr-89 2,E+01_ 1505 cyT
88 Sr-90+ 1,E+00 {29,1 net
89 Sr-91+ 6,E-02 950y
90 Sr-92+ 4 E-02 2,714
91 Y-87+ 9,E-02 3,35 cyT
92| Y-88 3,602 | 107 oy
93 Y-90 5,E+00 2,67 cyT
94 | Urtpui Y-91 8,E+00 |58,5cyT
95 Y-91m+ 1,E-01 0,828 4
96 Y-92 2,E-01 3,54 4
97 Y-93 6,E-01 10,14
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Ne 3HayeHue Mepuon
n/n Paanonyknug D-genuuym- | nonypac-
Hbl, TBK naga
98 Zr-88+ 2,602 |834cyr
99 Lpronut zro3+ | Fleorpas 14 53646 ner
100 Zr-95+ 4E-02 . 64,0cyT
101 Zr-97+ 4E-02 (16904 |
102 Nb-93m 3,E+02 | 13,6 ner
103 |, e Nb-94 4E-02 | 2,03E+4 net
104 Nb-95 9,E-02 | 351 cyT
105 Nb-97 1,E-01 [ 1,20y
1% | vonuGen Mo93+ @ OTT02 |350E+3ner |
107 Mo-89+ 3E01 | 2,75cyT
108 Tc-95m 1,E-01 | 61,0 cyT
109 Tc-96 3,E02 | 4,28 cyT
110 Tc-96m+ 3,E-02_ 0,858 u
t Texvewui Tc-97 ;*::;g%g" | 5,25E+7 net
112 Tc-97m 4,E+01 87,0 cyT
13 Tc-98 5E-02 | 4,20E+6 ner
114 Tc-99 3,E+01 | 2,13E+5 ner
115 Tc-99m 7E01 16,024
116 Ru-97 3,E-01 2,90 cyT
117 . Ru-103+ 1,E-01 39,3 cyT
11g | PyTeHuR Ru-105+ 8E02 |444u
119 Ru-106+ 3,601 | 1,01 ner
120 Rh-99 1,601 16,0 cyT
121 Rh-101 3,E01__ 3,20 ner
122 § Rh-102 3E-02 | 2,90 ner
123 | PoAM Rh-102m 1E-01__[207 cyT
124 Rh-103m 9,E+02 10,935 u
125 Rh-105 9,E01 | 1,47 cyT
126 Pd-103+ 9,E+01 | 17,0 cyT
127 | Nannaaui Pa-107 | NP | 6 50E+6 ner
128 Pd-109 2,6+01 | 13.4 4
129 Ag-105 1,601 41,0 cyT
130 Ag-108m 4,E-02 1,27E+2 nert
131 | Cepeopo Ag-110m 2,6-02 | 250 oyt ‘
132 Ag-111 2,E+00 | 7,45 oyt
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Ne 3HaueHue Mepuopg,

n/n Paguonyknug " D-Benuuu- | nonypac-
! Hbl, TBK naga
133 Cd-109 2,E+01 1,27 net
134 Kanmui Cd-113m 4, E+01 13,6 net
135 Cd-115+ 2,E-01 2,23 ¢yt
136 Cd-115m 3,E+00 44,6 cyT
137 In-111 2,E-01 2,83 cyT
138 - VHauit in-113m 3,E-01 1,66 4
138 In-114m 8,E-01 49,5 cyT
140 In-115m 4,E-01 4,49 4
141 Sn-113+ 3,E-01 115 cyr
142 Sn-117m 5,E-01 13,6 cyt
143 Sn-119m 7,E+01 293 cyt
144 | Onoso Sn-121m+ 7,E+01 55,0 net
145 Sn123 7.E+00 [ 129 cyr
146 Sn-125 1,E-01 9,64 cyT
147 Sn-126+ 3,E-02 1,00E+5 ner
148 Sb-122 1,E-01 2,70 cyt
‘149 c Sb-124 4 E-02 60,2 cyt
150 | wYPeMa Sb-125+ 2,501 2,77 net
151 Sb-126 2,E-02 12,4 cyt
162 Te-121 1,E-01 17,0 cyr
153 Te-121m+ 1,E-01 154 cyt
154 Te-123m 6,E-01 120 cyT
155 Te-125m 1,E+01 58,0 cyr
156 Tennyp Te-127 1,E+01 9,35y
157 Te-127m+ 3,E+00 | 109 cyT
158 Te-129 1,E+00 1,16 4
159 Te-129m+ 1,E+00 33,6 cyT
160 Te-131m+ 4,E-02 1,25 cyT
161 Te-132+ 3,E-02 3,26 cyr
162 Wop -123 5,E-01 13,24
163 -124 6,E-02 4,18 cyT
164 1-125 2,E-01 60,1 cyT
165 1-126 : 1,E-01 13,0 cyT
166 1-129 Heorbau- 14 57E47 et
167 131 2E01 | 8,04 cyr
1168 -132 3,E-02 2,30 4
1169 -133 1,E-01 20,84
170 1-134 3,E-02 0,876 4
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[ Ne 3HaueHue Nepuopn
. n/n Paguonyknua D-enWyM- | nonypac-
Hbl, TBK naga
171 135 4E02 6,61
172 Xe-122 8,602 20,14
173 Xe-123+ 9E-02 |2,084
174 Xe-127 3E-01 36,41 cyT
175 | KeenoH Xe-131m 1E+01 [ 119 cyr
176 Xe-133 3,E+00 | 5,245 cyT
177 Xe-135 3,601 |9,094
178 Cs-129 3601 |1,34cyr
179 Cs-131 2,E+01  |9,69 cyT
180 Cs-132 1,601 | 6,48 cyT
181 Cs-134 4E02 2,06 net
182 | Lleani Cs-134m+ 4,E-02 2,90y
183 Cs-135 *:::; PR 12,30E+6 ner
184 Cs-136 3E-02 |13 cyr
185 Cs-137+ 1,E-01 30,0 ner
186 Ba-131+ 2,E-01 11,8 ey
187 . Ba-133 2,E-01 10,7 net
18g | Dapv Ba-133m 3E01 [1,620y7
189 Ba-140+ 3E02 12,7 cyT
190 | La-137 2,E+01 | 6,00E+4 neT
7o | JlaHTaH La-140 3602 | 1,68cyr
192 Ce-139 6,£-01 | 138 cyT
193 _ Ce-141 1,E+00 | 32,5 cyT
To4 | Hepwi Ce143+ 3601 1,38 cyT
195 Ce-144+ 9,E-01 | 284 cyT
196 Pr-142 1,E+00 119,13y
1g7 | [1PaseoaumM Pr-143 3E+01_ 1360yt
198 Nd-147+ 6,E-01 | 11,0
1gg | Heoaum Nd-149+ 2601|173 EYT
200 Pm-143 2E-01 | 265 cyr
201 Pm-144 4,E-02 | 363 cyT
202 Pm-145 1E+01 | 17.7 net
203 MpomMeTnin Pm-147 4 E+01 2,62 ner
204 Pm-148m 3E-02 |41.3cyr
205 Pm-149 B,E+00 | 2,21 cyT
206 | Pm-151__ . 2E01 | 1,18cyT
1207 | Camapwit Sm-145+ | 4,E+00 [ 340 cyT
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[ Ne | 3uayeHue Mepuog
nin Pagmnonyknug | D-Benmum- | nonypac-
Hbt, TBK naga
208 sm-147 | HleorPat 14 1E+11 ner
209 Sm-151 5E+02 | 90,0 net
210 Sm-153 2,E+00 | 1,95 cyT
211 Eu-147 2.E01 | 240cyT
212 Eu-148 3.E-02 | 54,5cyT
213 Eu-149 2,E+00 | 931 cyT
214 Eu-150b 2,E400 |12,624
215 . Eu-150a 5,E-02 342 ner
216 | £BPOnMit Eu-152 6,602 |13,3 ner
217 Eu-152m 2,E-01 19,324
218 Eu-154 6,E-02 | 8,80 ner
219 Eu-155 2,E+00 | 4,96 net
220 Eu-156 5E-02 152 cyr
221 Gd-146+ 3,602 |483cyr
222 _ Gd-148 4E-01 | 93,0 ner
223 | | aAONMAviA Gd-153 1,E+00 | 242 oyt
224 Gd-159 2E+00 | 18564
225 Tb-157 1,E402 | 1,50E+2 net
226 | Tep6uit Tb-158 9,E-02 | 1,50E+2 ner
227 Tb-160 6,E-02 | 72,3 cyT
228 Dy-159 6,E+00 ' 144 cyt
229 | Oucnposui Dy-165 3,E+00 {2,334y
230 Dy-166+ 1,E+00 | 3,40 eyt
231 - Ho-166 2,E+00 ' 1,12¢
232 | Fonemui Ho-166m 4602 1,20E£ et
233 . Er-169 2,E+02 9,30 cyT
234 | OPOuH Er171 2E01 |7524
235 Tm-167 6,E-01 |9,.24cyT
236 | Tynwit Tm-170 2E+01 [129 oyt
237 Tm-171 3,E+02 |1,92 net
238 Ny Yb-169 3,E-01 | 32,0cyr
23q | ATTeptun Yb-175 2,E+00 | 4,19 cyT
240 Lu-172 4E-02 |6,70 cyT
241 Lu-173 9,E-01 [1,37 net
242 | lroTeuun Lu-174 8,E-01 3,31 net
243 Lu-174m+ 6,E-01 | 142¢cyT
244 Lu-177 2,E+00 | 6,71 cyT
(245 | Tacbumin Hf-172+ |  4,E-02 [1,87 net
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Ne 3HaueHue Nepuon
nin Paauonyknug " D-Benuuu- | nonypac-
Hbl, TBK napa
246 Hf-175 2,E-01 70,0 cyT
247 Hf-181 1,E-01 42 4 cyT
248 Hf-182+ 5,E-02 9,00E+6 ner
249 Ta-178a 7,E-02 2,24
250 | TanTan Ta-179 6,E+00 1,82 ner
251 Ta-182 6,E-02 115 cyt
252 W-178 9,E-01 21,7 cyv
253 W-181 5E+00 | 121 cyT
254 | Bonbtpam W-185 1,E+02 {751 cyr
255 | W-187 1,E-01 23,94
256 W-188+ 1,E+00 1694 cyT
257 Re-184 8,E-02 38,0 eyt
258 Re-184m+ 7,E-02 165 cyT
259 Re-186 4 E+00 3,78 cyT
260 | Pexmi Re-187 | HeOPai |5 0E+10 ner
261 Re-188 1,E+00 [16,98 4
262 Re-189 1,E+00 | 1,01 cyT
263 Os-185 1,E-01 94,0 cyr
264 QOs-191 2,E+00 15,4 cyT
265 | Ocmuin Os-191m+ 1,E+00 13,04
266 Os-193 1,E+00 1,25 cyT
267 Os-194+ 7, E-01 6,00 ner
268 Ir-189 1,E+00 {133 cyr
269 - Ir-190 5,E-02 12,1 ¢yt
270 | ViPnawi 192 8,E-02 | 74,0 cyT
271 Ir-194 7,E-01 19,154
272 Pt-188+ 4 E-02 10,2 cyT
273 Pt-191 3,E-01 2,80 cyT
274 Pt-193 3,E+03 |50,0 ner
275 | MnatuHa Pt-193m 1,E+01 4,33 cyr
276 Pt-195m 2,E+00 (4,02 cyT
277 Pt-197 4,E+00 |18,3y4
278 ~ Pt197m+ 9E-01 (1574
279 Au-193 6,E-01 1764
280 Au-194 7,E-02 1,64 cyr
281 | 3onoto Au-195 2,E+00 1183 cyr
282 Au-198 2,E-01 2,69 cyt
283 Au-199 9E-01 3,14 cyT
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Ne 3Hauenune Nepuog |
nin Paguonyxnug D-senwuu- | nonypac-

Hbl, TEK naga

284 Hg-194+ 7,E-02 | 2,60E+2 net

285 Hg-195m+ 2,E-01 1,73 cyT

286 | Ptym Hg-197 2,E+00 | 2,67 cyT

287 Hg-197m+ 7,E-01 23,84

288 Hg-203 3,E-01 |46,6 cyT_

289 TI-200 5,E-02 1,09 cyT

290 o TI-201 1,E+00 {3,04 cyT

291 ] '2VmA T1-202 2,E01  |122cyT

292 Ti-204 2,E+01 13,78 ner

293 Pb-201+ 9,E-02 9,40y

294 Pb-202+ 2,E-01 3,00E+5 net

295 Pb-203 2,E-01 2,17 cyT

296 | Cauneu Pb-205 | SOTPMA- | 4 43F47 ner

YEHHO

297 Pb-210+ 3,E-01 22,3 net

298 Pb-212+ 5E-02 110,644

299 Bi-205 4 E-02 15,3 cyT

300 Bi-206 2,E-02 6,24 cy1

301 Bi-207 5,E-02 38,0 net

307 | BuomyT Bi-210+ 8,E+00 | 5,01 cyT

303 Bi-210m 3,E-01 3,00E+6 ner

304 Bi-212+ 5,E-02 1,014

305 | NonoHwi Po-210 6,E-02 138 cyT

306 | Acrar At-211 5,E-01 7,214

307 ! PapoH Rn-222 4 E-02 3,82 cyT

308 Ra-223+ 1,E-01 11,4 cyt

309 Ra-224+ 5,E-02 3,66 cyT

310 | Pagui Ra-225+ 1,E-01 14,8 cyt

311 Ra-226+ 4,E-02 1,60E+3 net

312 Ra-228+ 3,E-02 5,75 net

313 Ac-225 9,E-02 10,0 cyT

314 | AkTuHui Ac-227+ 4,E-02 21,8 ner

1315 Ac-228 3,E-02 6,13y

316 | Topui Th-227+ 8,E-02 18,7 cyT

317 Th-228+ 4 E-02 1,91 net

318 Th-229+ 1,E-02 7,34E+3 net

319 Th-230+ 7,E-02 P [ 7,70E+4 ner

320 Th-231 1,E+01 1,06 cyT
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Ne 3HauyeHue Mepuon
nin Papuonyxnua ™ D-Benuumu- | nonypac-
Hil, TBkK napa
321 Th-232+ :'::}:g%;;w "1 4E+10 et
322 Th-234+ 2,E+00 [ 24,1 cyT
323 Pa-230+ 1,E-01 17 4 cyT
324 | MNpoTakTuHKi Pa-231+ 6,E-02 3,27E+4 net
325 Pa-233 4E-01 [270cyr
326 U-230+ 4E-02 [208cyr
327 U-232+ 6,E-02@[720ner
328 U-233 7,E-02 ™ | 1 58E+5 neT
329 U-234+ 1,E-01 ™2 44E+5 net
330 U-235+ 8,E-05 ™| 7,04E+8 net
‘331 U-236 2,E-01 @[ 2,34E+7 net
332 Voan U-238+ :‘::;gag"- 4,4TE+9 net
333 U npupoa- | Heorpaxu-
HbIiA yeHHo @ -
334 U oben- Heorpanu-
HEHHbII yeHHo ¥ -
335 U (10-20 @
) %) 8,E-04 ¥ -
336 U (>20 %) 8,E-05 @ -
337 Np-235 1,E+02 1,08 ner
338 Np-236b+ 7,E-03 1,15E+5 net
339 | HentyHui Np-236a 8,E-01 22,54
340 Np-237+ 7,E-02 2,14E+6 net
341 Np-239 5,E-01 2,36 cyT
342 Pu-236 1,E-01 2,85 net
343 Pu-237 2,E+00 [453cyT
344 Pu-238 6,E-02 87,7 net
345 Pu-239 6,E-02 2,41E+4 ner
346 g UEOBe 6E026 | 241E4 ner
a7 | NyToHu# Pu-240 6.E-00 | 6,54E+3 net
348 Pu-241+ 3,E+00 14,4 net
349 Pu-242 lanw' 3,76E+5 ner
350 Pu-244+ | @yt 8,26E+7 net
351 | AMepuuuin Am-241 6,E-02 4,32E+2 net
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Ne I 3nauenne Mepuoa |
n/n Papuonyknug " D-senwuu- | nonypac-
Hol, TBK naga

352 Am- 5

241/Be-9 6,E-02 ©) | 4,32E+2 ner
353 Am-242m+ 3,E-01 1,62E+2 net
354 Am-243+ 2,E-01 7,38E+3 net
355 Am-244 9,E-02 10,1y
356 Cm-240 3,E-01 27,0 ¢yt
357 Cm-241+ 1,E-01 32,8 cyT
358 Cm-242 4, E-02 163 cyT
359 Cm-243 2,E-01 28,5 net
360 | Kiopuin Cm-244 5,E-02 18,1 ner
361 Cm-245 9,E-02 8,50E+3 net
362 Cm-246 2,E-01 4,73E+3 net
363 Cm-247 1,E-03 ™1 1 56E+7 net
364 Cm-248 5,E-03 3,39E+5 net
365 . Bk-247 8,E-02 1,38E+3 net
366 | DePMA Bk-249 1.6¢01 | 320 oyt
367 Cf-248+ 1,E-01 334 cyT
368 Cf-249 1,E-01 3,50E+2 net
369 Cf-250 1,E-01 13,1 ner
370 KanudgopHui Cf-251 1,E-01  18,98E+2 net !
371 Cf-252 2,E-02 264 ner
372 Cf-253 4E-01  (178cyT
373 Cf-254 3,E-04 [60,5cyT

MpuMeyaHns.

™ [na Bcex paguOHYKNWAOB Npw BbiYUCNEHUM D-BENUYMH

YYMTbIBANOCL HaKoNfIeHUEe PagUOaKTUBHBIX (ZOYEPHMX) NPOAYKTOB
pacnana. PagvoHyknuibl, AN KOTOPLIX foYepHue NPoayKTbl pac-

naga BHOCWNWA CYWECTBEHHbI# BkNag B MOrMOLUEHHYO A03Y ANs
pPaccMOTPEHHBIX CLUEHApUER OONydeHsi, OTMEYEHbl 3HaKOM «+» B
KornoHke 3.

@ Mpy aBapwiiHLIX CUTYALMSIX, COMPOBOXAAIOLIMXCA BhIGPO-
coM B aTMocchepy paAoHYKNUAa B TaKOM KONUYECTBE, ero KoHLUEH-
Tpauus B BO3AYXE MOXET NPEeBbiCUTL YPOBEHb, HENOCPEACTBEHHO
onacHbll Ans XUsHW U 3goposbs Jopgedt (IDLH —~ Immediate
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Dangerous to Life or Health) sBcneactsue BbICOKOK XMMUYECKON TOK-
CUYHOCTW.

® 3HaueHne D-BenuWuMHbI HeorpaHuyeHHo. [laHHbliA paamo-
HYKNUA BCNeacTsue Marnoi y[enbHoW akTUBHOCTU He MOXeET GbiTb
MPUYMHON TAXKENbIX AeTEepMUHNPOBaHHbIX addekTos, ¥ 3PHU, uns-
roTOBIIEHHbIE HA €ro OCHOBe, CriefyeT OTHOCUTb K KaTeropuu onac-
HocT 3PHU 5. Tpu aBapuiiHbix CUTyaLuuAx, CONpOBOXAAIOLLMXCA
BbiSpocom B atMocdepy aTorc paguoHyknuaa B S0MbLIMX Konude-
CTBax, ero KOHLEHTPauusA B BO3AyXe MOXET MPEBbLICHMTbL YPOBEHbD,
HenocpeaCTBEHHO ONacHbI ANA XW3HU U 3g0posbsa nioaen (IDLH),
HanpuMep, BCreACTBUE BbICOKOK XMMUYECKOW TOKCUHHOCTMU.

® D-penuuuHa BbIMUCTIEHA, UCXOAA 13 NPeAena KPUTUYHOCTH,
YCTaHOBIIEHHOIO A/1 AaHHOro pagvoHyknuaa. [ins Bcex paguoHyK-
nuaoB, criocobHbIX NOAAEPXKUBATL LEMHYIO peakumio AeneHus, npu
Bbibope D-BernvuuH yuuTbiBanach aKTUBHOCTb, COOTBETCTBYHOLLES
npepeny npepoTepalieHns KpurtuuHocT (cm. fobaeneHue 2).

© [INs MCTOMHMKOB HEATPOHHOrO ManyyeHus Pu-239/Be-9 n
Am-241/Be-9, peicTBMe KOTOpbIX OCHOBAHO Ha (Q,n)-peakuwu,
D-BenuyuHa coOTBETCTBYET ONacHOW aKTUBHOCTU pPaaMoHyKNMAoB
Pu-238 1 Am-241 kak anbca-uanyyarenei.

21



MpunoxeHue 2

YnpoueHHoe onucaHne KaTeropui ornacHoCTH 3aKpbiTbiX
PaaMOHYKNUAHBLIX UCTOYHUKOB

B Ttabn. 1.2 HacTosiyero npunoxeHus npefcrasneHo ynpo-
WeHHoe onucaHue kareropvid onacHocty 3PHW B cooTBETCTBUM C
nybnukauven [4]. MNpuBeaeHHbIR HWXKE TEKCT MOXeT BbiTb UCNOosb-
30BaH cneuyvanucTaMu B 00ractu pagvayuoHHon BesonacHocTu
(BKNONAA [OMKHOCTHBLIX AL U cneyuanucTos degepanbHor Cryx-
6bl NO 3KONMOrMYECKOMY, TEXHOMOIUUYECKOMY U aTOMHOMY Haa3opy)
ANSA Pa3bACHEHUA LMPOKON OBLECTBEHHOCTU CTENEeHU NOoTeHUW-
anbHOW pagnalMoHHON OMacHOCTW, KOTOPYKD MOryT npeacTaBsaTb
WCTOYHMKM PasfMuHbIX KaTeropui B cnyyae OTCYTCTBUS Hapgnexa-
wux mep no obecnevyeHunto ux 6e3onacHoro NPUMEHEHUA U coxXpaH-
HOCTH.

Cucrema xateropupoBanusi 3PHA no noTeHumanbHoW pagua-
LWWOHHOM ONacHOCTWU COCTOMT M3 NATU KaTeropuit onacHocTu. Takoe
YUCNO KaTeropuil CYUTAETCH AOCTATOYHLIM A1 OBecneyeHus npak-
TUYECKOTO NPHUMEHEHUSI CUCTEMbI KaTErOpMpOBaHUA Al pa3Hoo6-
pasHbix Leneit n 6e3 obecneyeHns Ype3aMepHOM TOUHOCTH, KOTOPYIO
CNoxHo 060cHOBaTh.

B 3Toit cucteme kaTeropupoBaHuA nonaraeTcA, YTO UCTOUHU-
Ku, OTHOCSILUMECA K KaTeropum onacHoctu 1, Hanbonee onacHbl A4S
3710pOBLA Yeroseka, ecru npu obpauieHun ¢ HUMKM He obecreveHbl
mx 6e3onacHoCTb U coxpaHHOCTL. ObnyyeHue oT HesawMuleHHoro
WUCTOYHWUKa KaTeropuu B TEYEHWe BCEro HECKONbKAX MUHYT MOXeET
NPYBECTU K CMEPTU YernoBeka.

[axe HaMmeHee onacHble UCTOUYHMKN KaTEropum 5 MoryT npu-
BECTU K ODMy4eHuIO YenoBeka CBbille YCTaHOBMEHHbIX fNpefenos
003, NpU OTCYTCTBMU Hagnexaiux Mep no obecneyeHuto ux Geso-
NacHOCTU W COXPaHHOCTW, TO3ITOMY OHM AOFKHLI HAaXOAUTLCA Noj
perynupyiowmm KoHTponem.

B Tatn. .2 gnsa kaXxaoi kaTeropuy ONacHOCTU WCTOYHUKOB
paccMoTpeHbl 4Ba TUNA NoTeHUWanbHOW paanaLmMoHHOW ONacHOCTY:

= ONACHOCTb BHELIHEero obnyJyeHus Npyu HaxoXgenwn Bonuau

He3alMLEHHOro (He3KpaHWpPOBaHHOM0) FepMeTU3NPOBaH-
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HOro UCTOYHMKE, BKMIOYAst ONacHOCTb KOHTAKTHOro ofnyde-
HURA (Hanpwmep, B peaynbTaTe HOWEHU UCTOUHMKA B PyKax
unu B KapmaHe);

onacHocTb obnyyeHus B cnyyae AUCNEprupoBaHus paamo-
aKTMBHOro BellecTBa WCTOYHWKA, HanpvMep, npu noxape,
B3pbIBE U APYIUX BO3AEACTBUAX.

TpeTwid TVN onacHocTy (He ykasad B Tabn. M.2) cessaH ¢ no-
TEHUManNbHOW BO3MOXHOCTbIO 3arpASHEHWUS pafuoHYKNUAaMu Cuc-
TeMbl KOMMYHanbHOTO BOAOCHAGKEHUS:

KpaiHe ManoBEepOATHO 3arpsA3HeHMe KOMMYHanbHOro BO-
LOCHabXeHWA WCTOYHWKOM KaTeropuu onacHocTM 1 1o
ONacHbIX YpoBHEH!, AaKe eciu PagvoakTUBHbLIA Matepuan
MCTOYHWUKA XOPOLLIO pacTBOPUM B BOAE;

NpaKkTMYeCcKn HEBO3MOXHO 3arpAsHeHWe KOMMYHanbHOro
BofocHabXeHnst A0 onacHbIX YPOBHER MCTOUHUKaMK KaTe-
ropuil onacHocT 2, 3, 4 wnn 5.
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Tatbnuua N.2

YnpouieHHOe onucaHue Kkareropui onacHoctu 3PHU

Karero-
pus
onacHo-~
CTH Uc-
TOUYHMKA

OnacHocTk obnyyeHua
Npu HAXOXASHUMN
BONM3Ku oTAENLHOro
MCTOYHMKA

OnacHocTb 06nyyeHust B
cnyyae gucneprupoBa-
HUs1 PaANOAKTUBHOIO
BelllecTBa UCTOYHHKA B
pe3ynkTrate noxapa,
B3pbiBa U APYrUX BO3-
AeACTBUM

Ype3BbiuaWHO oOMacHo
BN yesioBeka

Takoi UCTOYHUK, ecnv He
obecneumBaercs ero
BesonacHoe  npumeHe-
HUEe U COXPaHHOCTb, MO-
KeT BbiTb NPUUKHOW He-
BO3MECTUMOIo Bpepa
ONs YyesnioBeKka, KoTopbii
Opan ero pykamu unu
MHbIM 0Bpa3oM KoHTak-
TUpOBaNn C HUM B Teye-
Hue 6onee HeCcKonbKuUX
MUWHYT.

BosmoxeH cMmepTenbHbi#

ncxod, ecnM Yenosex !

Haxoauncsa s6nusu Tako-
ro He3alMUWEHHoro uc-
TOYHMKA B TeyeHue ne-
puoaa BpeMeHu OT He-
CKOMbKUX MUHYT go 1 u.

Takoe KOMWYecTso paguo-
aKTUBHOIC BelecTea, ecnu
OHO [AWCNEPrupoBaHo, Mo-
XKET, XOTA 3To ManoBepo-
ATHO, TNPWUYMHWTE HEBO3-
MECTMMbIV Bpes wnu npes-
CTaBnATb Yrpo3y ANs Xus-
HW Niofein, HaXoAAWMNXCA B |
HenocpefcTeeHHo 6nu3o-
cTu.

3a npefgenamu HECKONbKNX
COTEH METPOB ONacHOCTh
npambix  acdpdekToB  ans
3040POBbA NIOgeH Mana unu
OTCYTCTBYET, HO 3arpsas-
HEHHYI0 TeppuUTOpuio Heob-
XOAWMO [Ee3aKTUBUPOBATL
B COOTBETCTBMM C [OENUCT-
BylOWUMKU Hopmamu. fns!
MCTOYHUKOB Gonbluoi ak- |
TUBHOCTU pasMepbl Teppu-
TOpWK, NoAfexalleh pae-
3akTuBaumu, MoryT ObITh
nopsiaxa 1 km? u Gonee.

OyeHnb onacHo gns yve-
nopeka
Takol UCTOYHMK, ecnv He

Takoe KoNUYECTBO paguo-:
aKTMBHOMO BelLecTBa, €cru
OHO AUCNEpPrupoBaHoO, MoO-

ofecneunsaercs €ro | XeT, XOTs 3TO KpaWHe Ma-
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Karero-
i pus
onacHo-
CTU uc-
TOYHMKA

I

OnacHOCTb 0Gny4eHus
NP1 HaXOXAEHUMU
BONu3u oTAenbLHoOro
MCTOYHUKA

OnacHocTb obnyyeHus B
cnyyae aucrnepruposa-
HMS PafAUOaKTMBHOIO
BeuiecTBa MCTOYHMKA B
pe3ynbTaTe noxapa,
B3pbiBa U APYyrux Bo3-
AeNCTBUM

6esonacHoe  npuMeHe-
HWE N COXPaHHOCTb, MO-
WeT ObiTb NPUUUHOW He-
BO3MECTUMOTO Bpena
ANs YenoBeka, KoTopbii
6pan ero pykamu unu
MHbIM OBpasoM KoHTaK-
TUpOBan C HUM B Tede-
HUe KOPOTKOrO BpeMeHu
(OT HECKOSTBKUX MUHYT A0
HECKOIbKMX Yacos).
BoamoxkeH cMepTenbHblit
WUCXOf[, €ecnu  Yenosex
Haxogunca B6nuaun Tako-
ro HesawwuLEHHOro Wc-
TOYHMKa B TeueHwe re-
puofia BpPEMEHW OT He-
CKONMbKMX 4acoB [O He-
CKOMbKWX AHEN.

NOBEPOSATHO, MPUIUHUTD
HEBO3MECTUMbIA Bpes wnu
npeacTasnsTs yrposy Ans
KU3HW TIOAEN, HaxopsLLmnX-
¢ B HernocpeACTBEHHbIN
6nusocTy.

3a npegenamu 100 m (nnm
OKOMO  TOro) onacHoCTb
npAMbiX adektos  Ans
300poBbA Niofeit Marna nnu
OTCYTCTBYET, HO 3arpsis-
HEeHHYI0 TeppuUTopu1io Heob-
XOAUMO  [e3aKTuBUpoBaTh
B COOTBETCTBUM C AEWNCT-
ByOUWUMK HOpMmamK. Pas-
Mepbl Tepputopuu, noane-
XKallen aesakTusaumu, Be-
POSITHO, HEe  MpPEeBbiCAT
1 kM2,

OnacHo gnsa yenoseka
Takoh UCTOYHUK, ecnu He
obecneunBaercs ero
6GesonacHoe  npuMeHe-
HUE U COXPaHHOCTb, MO-
XeT OblTb NpUYMHOW He-
BO3MECTUMOro Bpeaa
ONA YenoBeKa, KOTOopbif
Bpan ero pykamu wunu
WUHbIM 00pasoM KOHTak-
TMpoOBan C HUM B Teue-
HWE HEeCKONMbKUX YacoB.

BoamoxeH, xoTa aTo Ma-

Takoe konu4ecTso paguo-
aKTWBHOrO BeLLecTBa, €civ
OHO JAMCNEepPrupoBaHO, MO-
KEeT, XOTA 3TO CIULLKOM
MasioBEPOSITHO, NPUYUHWUTB
HEBO3MECTUMbIA Bpea vnn
npegcTaensite yrposy Ans
MU3HW NoAENR, HaXoAALLMX-
Ci B HEMNOoCPeACTBEHHbLIN
6nusocTy.

3a npegenamu HECKONbKUX
METPOB OMacHOCTb MPSIMbIX
acpdekToB Ans  340poBbA

25




Karero-
pus
onacHo-
CTH nC-
TOYHMKA

OnacHocTb 06nyyeHus
APY HaxoXZeHHu
B6NU3N oTAENbLHOrO
MCTOUYHMKA

OnacHocTb 06nyyeHus B
cnyy4ae avcneprupoea-
HUSl PaAMOaKTUBHOIO
BellecTBa UCTOYHUKA B
pe3ynbTare rnoxapa,
B3pbiBa U APYrMx Bo3-
neNcTBUR

JIOBEPOSITHO, CMepTenb-
HblA Ucxon, ecnn Jeno-

-BeK Haxopgurncs BOGnuau

Takoro Hesawjui{eHHOro
WUCTOMHUKA B TedeHue
nepuoga BpeMeHu OT
HECKONbKUX AHEN [O He-
CKOIbKNX Hegefb.

niogein mana wnu oTCyTCT-
BYET, HO 3arpsi3HeHHYIo
TeppuTopuio  HeoBxoaumo
J[e3aKTuBuMpoBaTb B COOT-
BETCTBUW C JEeNACTBYIOLLMMMU
HopMamu. Pasmepb! Teppu-
TopuKu, noariexaulen Aae-
3aKTuBaUWK, BEPORTHO, He
NPEeBLICAT Manoi 4actu
1 kM2

OnacHoOCTb ANA Yeno-
BeKa ManoBeposiTHa
ManoseposTHo, 4TOGb!
KoMmy-nnbo Obut  npuyn-
HeH HEBO3MECTUMbIU
Bpej 3TVM MCTOYHUKOM.
OpgHako TakoW Hesauu-
WEeHHbIA MCTOYHUK, ecnin
He obecneuuBaetcs ero
6esonacHoe  npuMeHe-

. Hue n COXpaHHOCTb, MO-

XeT, XOTA 3To Manose-
POSITHO, NPUYUHUTL Bpe-
MeHHbIA Bpep Yernoseky,
KOTOpbiA Bpan ero pyka-

‘MU WU WHbIM OBpasom

KOHTaKTMpoBas C HUM B
TEUYEeHUe MHOMMX 4Yacos
WK KOTOpbIA Haxoauncs
BONMN3N UCTOYHMKA B Te-
yeHue MHOrnx Hegenk.

Takoe KOrnuM4ecrso paguo-
aKTUBHOrO BelwlecTBa He
MOXET MPUYAHUTL HEBO3-
MECTUMbIA Bpes JogsM
npu AUcnepripoBaHnu.
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OnacHocTb 065y4YeHus B
Ka;:;o OnacHocTs 06nyyeHuns c:x:a: aﬁ:ggzﬁ:ﬂz?:
onacHo- NP HAXOKAEHNM BelecTBa UCTOYMHMKA B
B6nu3M oTAenbHOro
CTU 1c- MCTOuHMKA pe3ynbTare noxapa,
TOYHMKa B3pbiBa U APYrMX BO3-
AencTBUMA
OnacHocTb ans yYeno- | Takoe KONMUYECTBO paguo-
5 BEKa OYeHb MaJioOBepo- | aKTUBHOrO BELLECTBA HU-
ATHA KOMY HE MOXeT NpUYUHATL
Hukomy He MoxeT 6biTb | HeBo3MeCTUMBIE Bpen, npu
NpUYNHEH HEeBO3MECTU- | AUCNePrupoBaHUM.
Mbiii Bpeg TakuMm WUCTOY-
HWKOM.
Mpumevarue.

B cnyyae gucneprvpoBaHns paguoaKTUBHOrO BellecTBa WUC-
TOYHWUKOB KaTeropuit onacHoctu 1, 2 unu 3, pasMmep sarpA3HEHHOW
TEppUTOPUN Nopnierxailen aesaktusauuy, byget saBuceTb OT MHO-
rMx aKTopos (BKHOMAA aKTWBHOCTb, TWM pagwoHyknuaa, cnocod
AUCTIeprupoBaHUsi, NOroAHbIE YCNOBURA U T.M.).
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HDob6asnetue 1

CueHapuu obnyyeHus, paccMoTpeHHbIE NPU BbIYUCIIEHNH
3HauyeHun D-BennumnH

B Hacrosiiem po6aBneHWM npuBeneHO KpaTkoe OonucaHve
cueHapueB U nyteit obnyYeHnA, paccCMOTPEHHbIX NPK BblYUCHEHUN
3HaueHuin D-BenuunH. CBefeHusi ocHoBaHbl Ha nybnukayuw [5], roe
3TW cLieHapui U nyTu obny4eHUs onucatbi getanbHo. KpaTkue cee-
AeHUA 06 OCHOBHBIX hakTopax v AONYLUEHUSIX, YYTEHHBLIX NMPUA Bbi-
yncrnieHun saHayeHuii D-BennuuH, npeacraeneHbl B JobasneHuu 2.
3HaveHus D-senuuuH ANS pasnuyHbIX PagvoHyKUMAOB Bbi-
yucreHsl 4ns Habopa TUNUYHBIX cLEHapuUeBs, KOTopble MOTYT NpuBO-
AVTb K 06nyyeHuto niogert B peaynbTare NoTepy KOHTPONS Hap pa-
OVOHYKIMNAHbIM UCTOYHMKOM. CueHapuu pa3paboTaHbl akcnepTamu
MATFAT3 c yyeTtom onbiTa W3BECTHbLIX asapui U gpyrux obcrTos-
TenbCTB, BKMIOYAA BO3MOXHOE WCNONbL3OBAHWE PARNOAKTUBHbLIX
BEW|eCTB B 3NoHaMepeHHbIX Uensx (HanpuMep, B pagmorornyeckom
auvcneprpyioLleM YCTpolcTee).
PaccmatpuBanuch fBe rpynnel cueHapues (nyTe#t) obnyue-
HUSA:
~  ClieHapum obrniyyeHusi OT HeAUCNEPrUPOBAHHOIO (repmeTu-
3UPOBAHHOMO) PafM0aKTMBHOMO BELLeCTBa, ANs KOTOoPbiX
BbIYUCNRNOCH 3HaYeHue Di-BenuumHbl;

= cueHapuy abfyyYeHUs OT AUCMEPrMPOBAHHONO paguoaKTyB-
HOro BellecTBa, JJIsi KOTOPbIX BbIYUCIISNOCH 3HaYeHue
D,-BenvuuHbl.

B 1abn. [.1 ans kaxpgoro cleHapus ykasaHbl (3aluTpuxoBaH-
Hbie 4YacTu Tabnuubl) KPUTWYECKUE OpraHbl UAUM TKaHu (opraHbl-
MULLEHU), ANA KOTOPbIX PacCyUTbIBanach BENUYMHA NOINOWeEHHON!
[o3bl 06nyyeHus. icxoas U3 sHaYEHNA BbIYUCIIEHHOM NOTTOWEHHON
[03bl 06NyYeHNs M Ha OCHOBAHWM BbIGPAHHBIX [030BbLIX KPUTEPUES,
npuseaeHHblx B nybnukauyum  [5], Boibupanoce  3HauyeHue
D-senuuntel (MuHMMansHoe u3 Dy n D, ona COOTBETCTBYIOWMX Clie-
Hapwues).
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Taénuuya .1

CueHapuu obnyyeHus, paccCMOTPeHHbIe NPY BbIYUCIEHWU
3HaueHunn D-BenuunH

OpraH
Unu
TKaHb

CueHapuu
BbIYKUCNEHUSA
D4-BeNUYUHBLI

CueHapuy BblYMCNeHuA
D,-BenuuuHbl

v

\'/

vi

Kap-
MaH

Nowme-
weHue

Wnra-
nayus

MNo-
cTyn-

3arpa-
3HeHune

Wmmep-
cun

KpacHuiiA
KOCTHbIWA
MO3r

Tonctbin
KULLEYHUK

O6nactb
NerkMx

Koxtble no-
KpOBbI

Msrkue
TKaAHW
LnToBupa-
Has Xenesa

3

neHue
c nu-
weu P

XpycTanuk
rnasa

Penpopayk-
TUBHbIE Op-
raHbt

SR Tty e

' CyeHapuu o6nyqenus om HeducnepaupoeaHHozo paduo-

aKkmueHoz20 seujecmsa:

- cuenapuii | “KapmaH’, B KOTOpOM npepnonaranock, YTO

YeroBeK HOCUM He3alMLLEHHbLIA UCTOUHVK B kapmate, 4To

NPUBOAMIIO K JIOKANbHbLIM MOBPEXAESHUAM MSATKUX TKaHE:R B
pesynbTaTe BHELIHEro KOHTaKTHOro obnyyenus;

« cueHapuit |l “Tlomelyenne”, 8 KOTOPOM npegnonaranocy,

4TO YenoseK Haxoguncs nobnu3ocTu OT He3aLMLLEHHOro
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VCTOUHMKA B TeYyeHue fepuoga BpemMeHu OT HECKOMbKAX
[AHeW [0 Hepenw, YTo NPUBOAMIO K BHellHemy obny4eHuto
BCero Tena Yyenoseka.

CyeHapuu obnydyeHuss om dJucnepauposanHo20 paduo-
akmueHozo0 seujecmaa:

cueHapuit Il “UHranaums”, B KOTOPOM npeanonaranocso,
YTO NPOM3OLYIC AUCNEPrMPOBaHNE PafnOaKTUBHOIO Belle-
CTBa WCTOYHUKA B pe3ynbTaTe noxapa, B3pbliBa Wnun Apyro-
ro BO3gelcTBMA (Hanpumep, B peaynbraTe NpUMEHEeHUA
pPaavoNorMyeckoro AMCNEprupylowiero YycTpoidcTea), 4TO
NPUBOAMNO K BHYTpeHHEMY obnyueHuio B pesynbtate no-
CTYMMEHUA B OpraHM3M 4YeroBeka Haxogsilierocs B BO3Ay-
Xe pafnoaKTUBHOIO BellecTsa Yepes AblxaTernbHble nyTH;
cueHapuit IV “Tloctynnenue ¢ nuwen”, B KOTOPOM WUCNOb-
30Basics Havbonee orpaHuYMTEnbHBIA M3 ABYX BapuaHTos
cueHapusi. B nepom BapuaHTe npepnonaranocb, YTo Uc-
TOYHMK UMES yTeuKy, 3atem ero 6panu pykamu, Yto npuso-
ANWIO K CryYalHoMy (HenpegHaMepeHHOMY) NOoCTynIIeHuto
PagunoaKkTUBHOrO BelecTBa B OpraHu3M 4qenioBeka C nu-
Lieit. Bo sTopom BapuaHTe npefnonaranoch, YTo UCTOYHMK
6bin NomelleH B KOMMYHanbHYK CUCTEMY BOJOCHABXeHMS,
YTO NPUBOAMWIMO K 3arpsi3HEHUI0 PaAVOaKTUBHLIM BetlecT-
BOM BOAbI, KOTOPYIO 3aTeM NUnu noau;

cueHapuit V “3arpsisHeHune”, B KOTOPoM rpegnonaranocs,
YTO B pesynbTaTe YTeuKM pafuoakTUBHOrO BeL|ecTBa U3
MCTOYHMKa Bbinu 3arpAsHeEHbl KOXHbIE NOKPOBbLI YEnoBeka,
YTO NPUBOAWUIIO K NOKAMNbHOMY BHELLHEMY OGIy4eHuio;
cueHapuia VI “immepcus” (Tonbko ansi cnyvyas obnyyeHus
6GnaropoaHbIMK rasamu), B KOTOPOM Npearnonaranock, YTo
npousoLuen BbiGpoc paguoakTMBHOro GnaropogHoro rasa B
noMetleHue, YTo NPUBOJWIIO K BHELUHEMY OOnyyYeHuo Ha-
XOAALLMXCA B HEM NICAEA.
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Dobasnexune 2

Kparkoe onuMcaHue MeTO40NOMMHU BbiGopa n 06ocHOBaHUA
3HaYeHUHW D-BenuumH

B HacTosiwem [oGaBneHWn KpaTKo OnMCaHbl HEKOTOpbie Xa-
PaKTEPUCTUKN PaguOHYKITUAOB, 3HAYMMble ANR ONpefeneHus 3Ha-
YeHuwit D-BenuunH. bonee fetanbHO 3TU BONPOCHI PacCMOTPEHbI B
ny6nvkayum [5].

Pacnad u HaxoneHue 0c4epHUX NPodyKmoe

Kaxabii pafuoHyKIMAHLIA UCTOUHMK UMeeT BnonHe onpege-
NeHHoe BPEeMSA XWU3HU, Ha3biBaeMOE XM3HEHHbLIM LIMKITOM, KoTopoe
Ha4YMHaEeTCA C MOMEHTA ero W3roTOBMEHUSA U 3aKaHYMBAETCS, Koraa
UCTOYHWK NepeBOAUTCA B KaTeropuio pajnoakTUBHbIX OTXOA0B. du-
3M4ecKue CBOMCTBA MCTOYHWMKA U3MEHSAIOTCA B TeueHWe 3Toro ne-
puoga. AKTUBHOCTb MaTEPVHCKOTO PafVMOHYKNWAa Ha8 MOMEHT M3ro-
TOBNEeHUsi (Ha4anbHas aKTUBHOCTb) YMEHbLUAETCR BCNEACTBUE ero
pacnaga, Ho B HEKOTOPbIX CIly4asX BO3MOXHO YBenvyeHue (Hakon-
neHve) aKTUBHOCTY 06pa3yoWMXCA JOYEePHUX PaaUoHYKITMAOB.

Ons OGonbluMHCTBA PagUOHYKNMAOB OMNACHOCTb MWCTOMHUKA
YMEHbLIAETCA BO BPEMEHU BCMEACTBUE YMEHbLUEHUS NEepBOHa-
YanbHOW aKTUBHOCTWA MaTepPWUHCKOro paavoHyknupa. OpgHako Ans
HeKOoTOpbIX UenoyeKk pacnafa paguoHyknvaos (Hanpumep, Pu-
241—->Am-241) PpagUOTOKCUYHOCTL [OYEPHUX  PaAUOHYKTUAO0B
Gonblie ANs HEKOTOPbLIX NyTed obnyyeHUs, YeM pafAMOTOKCUYHOCTb
MaTepPMHCKOro PafuoHYKNviAa, NO3TOMY ONacHOCTb WCTOYHWMKA MO-
eT YBeNUUUTBLCA C ero Bo3pacTtoM. cTouHuk, conepxaumin Pu-241
(nepuop nonypacnapa 14,4 ropa), Haubonee onacen vepes 10 ner
nocne W3roToBneHusi, YTo 0BYCroBNEHO HaKOMIEHNEM aKTUBHOCTMW
Am-241, oBGpa3sywouierocs B pesynbrate pacnaga Pu-241. B ator
MOMeHT Ha 1 bBx HavyanbHoW aktueHoctu Pu-241 npuxoawTca
0,62bk Pu-241 1 0,012 bk Am-241 (nocnegHuit UMeeT CyLEeCTBEHHO
BonbLUYO PagNoOTOKCUYHOCTD NO CpaBHeHuto ¢ Pu-241).

Bpewms, xorga MCTOMHUK MOXET oKas3aTbCA B aBapuiHoMm (He-
KOHTPONUPYEMOM) COCTORHWM, Henpeackasyemo, u, criegosaTtellb-
HO, €ro aKTUBHOCTb B 3TOT MOMEHT BPEMEHU TakKe Henpeackasye- -
Ma. YTobbl yyecTb 3TO OBCTOATENLCTBO, ANA BCEX PAAUOHYKITMOOB
D-senuunHbl Bbiny BoiYMCneHbl Ana Hanbonee onacHoi cMecu Ma-
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TEPUHCKAX W [JOYEPHUX paauoHyknupos. OfHako  3HaveHus
D-Benuumt (cM. Tabn. 1.1 npunoxerus 1) ykasaHbi AnA Ha4anbHoM
aKTMBHOCTU MaTePUHCKOro pafnoHYKNnAa UCTOYHMKA (40 Hakonne-
HUS floNepHUX NPORYKTOB pacnaaa).

Budsb! uoHusupyrowezo usnyq4eHusi, 83aumodelicmeue ¢
sewiecmeom

B pesynbrate sgepHbix npeBpalleHuid paguoHYKNMA0B MOryT
reHepupoBaTbCA PasnuyHbie BUAbl WOHUSUPYIOWIEro W3Ny4YeHUs.
Ons BblYMCNEHUA 3HAYEHNA D-BENUYUH BaXHbI ABE TPyl MOHWU3N-
PYtOLLEro U3NyYeHUs:

«  W3NyYeHWe C BbLICOKOW NMWHEWHOW nepepavert IHepruy,

BKNIoYas anbda-4acTulbl U HEWTPOHbI;
= W3Ny4eHWe C HU3KOI NMHEVHON repefadeil 3Hepruy, BKIO-
yan 6eTa-yacTuLibl U GOTOHBDI.
Huxe KpaTko paccMOTpeHbl CBOWCTBA OCHOBHbLIX BUAOB WOHU-
3UPYIOLLErO U3NYYEHWS U TO, KakuM o6pa3oM 3Ty CBOWCTBA YUWTbI-
Banuncb Npu BbIMUCNEHWUI 3HAYEHNIA D-BENUYUH.

1. ®omoHHoe usry4yeHue

PagnoHyknugbsl, nanydatouiue OTOHbI, NPeACcTaBnsioT onac-
HOCTb KaK BHELUHEro, TaK U BHYTPeHHEero obnyyeHus. $oToHHoe W3-
nyyeHve - ogvH U3 Hauboree NPOHWUKAOLUX BUAOB U3NYYEHUS -
criocobHo nponTu 6e3 B3auMOAECTBUA MHOTUE METPLI B BO3AyXe U
MHOTUME CaHTUMETPLI 8 Tene JenoBeka. PacceaHue poToHOB B BO3-
AyXe He BHOCUT CYLECTBEHHOIO BKNaja B 403y OT UCTOYHWKA, KOTO-
Pblid HAXOAUTCA HA paccTosHUM 1 M OT YesioBeka, COOTBETCTBEHHO
3TO HE NPVWHUMANOCh BO BHUMAaHWE NPU BbIMUCIEHUM 3HAYEHWA D;-
BenuuunH. OfHaKo MHOroKpaTHoe paccesiiue POTOHOB B Tene Yero-
BeKa Y4WTbIBaNoCh Npy JOIUMETPUYECKUX BbIYNCIIEHUNAX.

2. HelimporHoe uznyveHue

He#TpoHb! TepsiloT JHEprUio npexae BCero B pesynbraTe
B3avMORENCTBUA C NerkuMu sgpamu. Mo3ToMy OHU MOTYT Npoxo-
OUTb MeTpbl B CBUHLE, HO 3EKTUBHO 3afepXvBalTCA (norno-
L{AlOTCA) BOAOW MAUM MAMKUMW TKaHAMW Tena Jenoseka. Baaumo-
AeficTBME HEWTPOHOB C BelecTBOM 00bluHO NpvBoauT K o6pasoBa-
HUIO Afep OTAAYUN U BTOPUUHbIX HOTOHOB. T103TOMY PaAUOHYKTUABI,
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UcnycKamime HeWTpoHbl, NPefACTaBnNAlT COBOW OnacHoCTb Kak
BHELUHEr0, TaK U BHYTPEeHHEro obnyyeHus.

OpWH U3 BUAROB WCTOYHWKOB HEATPOHOB — pafMOHYKNWUAL,
cnocoGHbie K CrIoHTaHHOMY AeneHuto (Hanpumep, Cf-252). Kpome
TOrO, HeKOoTopble (cneunanbHO W3roTaBNMBAEMbIE) KOMNAKTHbie
CMeCcK pPagvoHYKNMOOB, UCMycKaloWwuWx anbga-vactuubl (Hanpumep,
Pu-239 n Am-241), c Be, C, N, O nnu F MoryT 6biTb UCTOYHUKaMU
HeATpoHOB, obpasylowmxcs B pesynbrarte (Q,n)-peakuyun. UcTouHu-
kv TMNa Am-241/Be-9 u Pu-239/Be-9 4acTo UCnonb3yloTcs Kak Hel-
TPOHHBIE UCTOYHUKU AN PasnuyHbLIX LEener y MOoryT NpeacTaBnaTh
coboit onacHocTb BHellHero obnyyeHus. OfHako pa3Mmep ¢parmMen-
TOB TakMX WMCTOYHMKOB, KOTOpbie 4enocsBek Mor 6bl BAOXHYTb Mnu
npornoTUTL B pesynbTaTe ANCMEPrMpOBaHUA BELLECTBA ITUX He-
TPOHHBIX UCTOYHUKORB, MO UMEICLLMMCH OLIEHKaM, CIIMLLKOM Marn 4nst
acppexTuBHOro obpasosaHusi HEWTPOHHOTO W3NyJYeHUs 3a cyeT
(a,n)-peakumu. lMosToMmy ans WCTOYHMKOB Tuna Am-241/Be-9 wu
Pu-239/Be-9 sHaueHns Dy-BenuuvH BbIMUCNAEHbI C yYETOM BHELLHEero
oBnydYeHuns HedATpoHamu, 0BpasoBaHHbIMU N0 (a,N1)-peakuuuy, Ho Npu
BLIMUCIEHUKN 3HAYeHU D,-BenuunH BHYTpeHHee obryuyeHue Heit-
TPOHaMMU NpuU NOCTYNNEHWM B OpraHU3M 4ernoBeka Takux pparMeH-
TOB HE Y4UTbIBAIOCh.

3. bema-uanyJyeHtue

BeTta-uanyvatowe paguoHyknuabl 06blMHO MpefAcTaBnAOT
coboit onacHOCTb TONMbKO BHYTPeHHero obnyyeHus B pesynbrare
NOCTYNSIeHUS UX B OpraHnsm Y4enoBeKa W ONaCHOCTb BHELUHEero
obnydyeHns KOXv B peaynbrate ee 3arpsiaHeHns. OfHako ecny Bbl-
cokosHepreTuyeckne GeTa-yacTuubl B3auMOAEWUCTBYIOT C BeLjecT-
BOM, KOTOpPO€ MMEET BbICOKMI aTOMHLIA HoMep Z, 3HauuTenbHas
YacTb WX 3HEPritm MoXeT ObiTb NpeobpasoBaHa B POTOHLI TOPMO3-
HOro uanyyexun. o 3ToN MpuUYMHE WCTOMHUKK, coaepXalive pa-
AVOHYKITAAbI, Mcnyckalowme Gonbluoe KONMMYECTBO BbICOKO3IHEpPre-
Tuyeckux OGeTa-vactuy (Hanpumep, Sr-90), MoryT npefncTaBnNATb
OonacHoOCTb BHewHero obnyuyexus uenoseka. [losTomy nornoileH-
HYl0 [03y BHetlHero o6nyyeHusi, o6ycnoBneHHY0 TOPMO3HbIM U3-
JNiydeHnem, B COOTBETCTBYIOWMNX Cnyvasix yYuTbiBaIM Npu Bbluucne-
HuM 3HadeHnid Di-eenvumH. O6pas3oBaHWe TOPMO3HOIO U3MyYeHWs
HEe3HaUWTEeNbHO, eCnu BbICOKOSHEpreTMieckue HeTa-4acTubl B3aw-
MOJENCTBYIOT C BELIeCTBOM, KOTOPOE UMEET HWU3KUA aTOMHbIA HO-
Mep Z, Hanpumep, MArkWe TkaHu Tena yemnoseka. [Toatomy aToT
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aceKT He paccMaTpuBancs nNpuM  BbINUCNEHWU  3HAYEHW:
D,-BenuunH ans cueHapues BHYTpEHHero obnydeHns npu noctyn-
NEHVN PaAUOHYKNULOR B OPraHiaM Yenoseka.

4. Anbgpa-usnyyeHue

Anbca-uanyyeHme — HauMeHee NPOHMKAOWMA BUA W3nyde-
HuA. Anbda-yacTuubl MOrYT 3aJepXUBATbCA BHELWHWMWU CrGAMU
KOXM U 06bIYHO NpeacTaBnsAloT coboil ONacHOCTb ANA 3[0POBbA Ye-
noBeka TOMbKO Moc/ne TOro, Kak uenyckawlmii anbta-yactuupbl pa-
OMOHYKITUA TOCTYNaeT B €r0 opraHn3m. B HeKoTopbix cnyqasx arnb-
cha-4acTuLbli MOryT B3aUMOAEWCTBOBaTL C NerkMmu aapamu, obpa-
3YA HEATPOHBI no (a,n)-peakumu.

OzpaHu4veHus no Kpumu4Hocmu

MHorne paguoHyknuabl C aToMHbIM Homepom Z Gonee 87
CnocobHbl NofnepUBaTh LIEMHYI0 peakuwio AeneHnusi. 3TO CBOWCT-
BO paccMaTpvBaroch npu sbibope 3HayeHuin D-senuunH Ana TakMx
pagvoHyknuaoB. B Tex cnydasix, kKorja macca Beljecrtsa, COOTBET-
cTeyIOWAA 3HaYeHuo- D-BenuuvHbl paaMoHyknuaa (CornacHo Bbl-
YACNEHWUSAM MO OJHOMY U3 PacCMOTPEHHbIX CLieHapueB obnyueHus ),
fipesbillana npegern, yCTaHOBMEHHbIA ANA npefoTBpalieHus Kpu-
TUYHOCTU (NOAKPUTUYECKYID Maccy), B KayecTse 3Hayenus D-
BeNUYMHbLI BbiBUpanacb aKTMBHOCTL, COOTBETCTBYIOLUAs YCTaHOB-
NEHHOMY npegeny KpUTMHMHOCTM ANA AAHHOro paguoHykupa. B
Tabn. M.1 npunoxeHus 1 ONS TakMxX pagyoHYKNMAOB caenaHbi co-
OTBETCTBYIOLLME NPUMEYAHUS.

O2paHuy4deHust 1o XuMu4Yeckol moKcuyHocmu

Boibpoc B Bo3gyx noboro BellecTsa MoxeT 6biTh onaceH ans
310pPOBbA Yenoseka BCIeACTBUE XMMUYECKON TOKCUMHOCTU ¥ APYTUX
(hakTopOB, €cnu KOHLUEHTPALWA 3TOro BellecTsa B BO3fyXe JOCTa-
TOYHO BbicOKa. HekoTopbie pagvMoHyKnAbl N3-33 UX HU3KOR yAerb-
HOW aKTUBHOCTU MMEIOT Takue 3HadeHus D-BennuvH, Ans KoTopbix
COOTBETCTBYIOL|ass Macca BO3AYWHOro Bhidpoca (npu pucneprupo-
BaHUM) MOXeT ObiTb NOTEHUWANbHO OMAacHOW MO Hepaawuonoruye-
CKM NIPUYMHAM, Hanpumep, 13-3a BbICOKOU XUMUYECKOW TOKCUHHO-
cTh.
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OueHKa OnNacHOCTU pagvOHYKNMAO0B ASA 340POBbA Yenosexa
BCRIEACTBUE BO3AEWCTBUR HEpagvionoruyeckux (aktopos He npo-
Boaunack Npu Buibope 3HadeHuiA D-sennumH. OaHako XuMudeckas
TOKCMYHOCTb pafiMOHYKNWAOB ANA CLieHapueB C AUCNeprupoBaHuem
MCTOYHWKOB Obira paccMoTpeHa NyTeM CpaBHEHWUS KOHLEHTPaLuK,
HEMOCPEACTBEHHO ONACHOM NS XN3HW u 3a0poBbs moaei (IDLH), ¢
KOHUEeHTPauuen paguoHyknuaa B Bosgyxe B pesynbraTe seibpoca
BelecTBa, Macca KOTOPOro COOTBETCTBYET 3HayeHuto Dr-Benu-
YuHbl. Pes3ynbTaTtbi CpaBHEHWs MoKasanu, YTO fpakruyecku Ans
BCEX PaAMOHYKNMAOB KOHLUEHTpauus B BO3AyXe, COOTBETCTBYoas
3HaveHuto Dy-Benmnuunbi, okasanach B 10 pas uvxe 3HadeHus IDLH,
a B GonbuwmHcTBe cnyyaes — B 1000 u 6onee pas Huwxe 3HayeHwUs
IDLH.

[Ans Tex paguoHyKNWAOB, KOHUEHTPaLMsa KOTOPbIX B BO3ayXe,
paccyMTaHHas UCXoAA M3 3Ha4YeHusA D -BenuunHbl, OKasanacb cpas-
HUMa unu npeBbicuna 3Hadyenne IDLH, 8 Tabn. .1 npunoxesus 1
caenaHbi COOTBETCTBYIOLLME NMPUMEYaHUA.
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fo6aBnexHue 3

PekomenpoBaHibie MATATO kaTteropum onacHocTu ans
HEKOTOPpbIX PacnpocTPaHeHHbIX BUAOB NMpaKTU4ecKoun
LeATeNbLHOCTHU C UCNONb30BaHNEM 3aKpPbIThIX
PaAMOHYXITMAHbIX NCTOYHUKOB

B 1abn. 1.3 ans HekoTopbix Haubonee pacnpocTpaHeHHbiX
BMOOB MNPaKTU4EeCKOW AesTenbHOCTM C ucnonb3osanuem 3PHU
npencrasneHb! pekoMeHpoBaHHble MATATO kaTeropun onacHocTn
3PHA.

PekomeHpoBaHHble kaTeropum onacHoctv 3PHU ycraHoeneHbt
He Tomnbko Ha ocHoBe A/D-OTHOLUEHWUA, HO U C YY4ETOM 3IKCNEPTHbIX
oyeHok cneyuanuctos MATATO, T.e. ¢ pacCMOTpeHMeM AONONHN-
TenbHbIX bakTopor (pusnko-xummueckon dopmel Bewtectea 3PHN,
MOBUMLHOCTHA, ONbiTa W3BECTHbIX aBapuii B TOM WK UHOM Buae
npakTudeckol aesTesisHOCTU U T.n.). Mpu 3TOM ANA K2XKAOrO KOH-
KpETHOro BUAa NPaKTUYeCKOW AeATenbHOCTH, Kak nNpasuno, ycra-
HOBNEHa eAuHas PeKOMEHOOBaHHAA KaTeropusa, KOTOPas MOXET He
coBnafarb C pacueTHoW kareropuen onacHocT 3PHWU, vicnonbsye-
MOro B 3TOM BUAE NpakTUJecKol AeATENBHOCTH, €crnv ero paccmar-
pusats Ge30THOCUTENbHO K BUAY AeATenbHocTu. Hanpumep, B Ta-
KOM pacnpocTpaHeHHOM BWAE TNPaKTUHECKOW AEATerbHOCTW, Kak
npoMmbilineHHas paguorpacdus (ramma-gedeKTockonus), npuMeHs-
totcAa 3PHW Ha ocHOoBE paanvyHbIX PagvioHYKNMAOB U B LLMPOKOM
AunanasoHe akTueHocTen. Ecnu paccMatpuBats ramma-gedbek-
TOCKOMbI Pa3nuyHbIX TUMOB, Ucnonb3yemble B HUX 3PHW moryT BbiTh
OTHECeHbl K pa3nnyHbIM pacyeTHbIM kaTeropusm onacHoctu 3PHU
(ot kateropuu 2 po kateropuu 4). Oanako 3kcnepramu MAMAT3
6bin NPUHAT BO BHUMaHWe ToT akT, YTo BO BceM Mupe Habnoaa-
eTca o4YeHb MHOré criyyaeB obnydeHus froaein UMeHHO npu npose-
AeHnu aedekrockonuyeckux paboT, u Ha 3Tom ocHosaHun MAFATO
pexoMeHayeT €AMHYI0 “3aBbileHHYI0” karteropvto 2 AnsA nobbix
3PHU, npumeHseMbix B rammMa-gedekrockonuu. ARanoru4Hbie co-
oBparxeHust yuTeHbl nNpu BbIGOpEe PEKOMEHOOBaHHLIX KaTteropuin u
ANA psifia APYrUX BUAOB NPaKTUYECKOR AeATENbHOCTH.

M3 atoro obulero npaeuna ecTb HECKONbKO MCKOYeHuid. Ha-
npuMep, AN1s TaKoro BUAA NPaKTUYECKOR AEATENbHOCTH, Kak Bpaxu-
Tepanus, B KoTopom npumeHsiioTcs 3PHW Ha ocHoBe pasnuyHblxX
PafMOHYKNMIO0B ¥ B OYeHb LUMPOKOM AMana3oHe akTUBHOCTEN, B Tpu
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oTAenbHble KaTeropumn BobiaeneHs!: BpaxuTepanus BbiCOKUX/CPeaHUX
MoLYHOCTEN A03 (kaTeropus 2), Bpaxutepanus MansiX MOLHOCTER
Ao3 (kaTeropus 4) ¥ fonrospeMeHHble UMNNaHTaHTbl (kateropus 5).

Ctporo rosops, o60cHOBaTb pasfnuuue MeXxay pacyeTHOR ka-
Teropueit 1 peKkOMeHAOBAHHON He NPeACTaBNAETCSH BO3MOXHBLIM, 1
Nno 3TOA NpWYMHE PEeKOMeHAOBaHHbIE KaTeropuuW cnegyeT Bocnpu-
HUMaTb UMEHHO KaK PeKOMEeHHauun B KaXKAOM KOHKPETHOM cryvae.
Ha npaktuke B uensx egukiooGpaaus npoueaypbl KaTeropupoBaHus
3PHW kaTeropuy BUAOB NpakTU4eCcKoW AEATENBHOCTY (B pPOCCUACKUX
AOKYMEHTax — NUueH3vpyeMble BUAbl AESITENLHOCTA) CneayeT oTo-
KAECTBNATE C pacyeTHbIMW KaTeropuamu onacHoctu 3PHU, wnc-
NoMb3yeMbiX NPU UX OCYLLECTBNEHUM, U B COOTBETCTBUM C YCTAHOB-
NeHHbIMKU rpaHMUaMm kateropuit onacHocTu 3PRU (cm. n. 2.2.4).

Tabn. .3 nonHocTbo COOTBETCTBYET pekoMeHZaUMsaM nybnu-
Kauuu [4], 32 uck4YeHUeM KONoHok 3 U 4, KoTopblie gobaBneHsi B
Tabnuyy c uenbto caenatb ee Bonee unocTpaTMBHOW M yBA3aThb
TepmuHonomio MAFATS ¢ poccuickoid TepMUHOSIOrUen U NpakTu-
KOW perynupoBaHus paaunaunoHHoi GesonacHoCcTH, B HAaCTHOCTH, C
[OKYyMeHTOM [6].

MNoscHenus K Tadbn. 1.3

Tabn. [1.3 cocTouT U3 NSATU pasgenos (Mo YUCy peKOMEHAo-
BaHHbIX KaTeropui).

KonoHka 2 — 3PHW, npuMmeHsieMble B TOM WU MHOM Buge
NpaKTU4ECKON JESTENbLHOCTY, Npuyem “obniyyarens” NO cMbiCny siB-
nseTcs cuHoHnmoM 3PHU (unim coBokynHoctu 3PHIA).

Konoxka 3 — HaumeHoBaHWe 06bekTa NpUMeHeHus nuieH3un-
pyeMoro Buaa QEeATenbHOCTU ¢ ucnonb3oBaHweM 3PHU B cocTtase
pagnaumoHHbIX WUCTOYHWMKOB (YCTAaHOBOK, annapatoB, obopypnoea-
HUA, Usfenun) B TEPMUHOMOMMU POCCUMACKUX HOPMAaTUBHBLIX AOKY-
MEHTOB;

Konotka 4 — ko, o6bekra npuMeHeHna NMMUeH3upyemoro suaa
BEATENbHOCTH, B COOTBETCTBUM C [OKYMEHTOM [6]:

201 — cypa v vHble NnasBcpeacTsa ¢ pagnaLMoHHbIMU UCTOY-
HUKaMu;

202 — xocmuYeckne annapathl C pagnaynoHHbiMu UCTOMHUKA-
MU;

203 — xocMmuyeckue annapartbl C UCNOMb30BaHUEM 3HEPrun
paguoakTBHbIX BewecTs (PB);
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204 — neraTenbHble annapaTtbl ¢ paguauMiOHHbBIMU UCTOYHY-
Kamu,

205 — koMnnekcsl, B KOTopbiX cogepxatcs PB;

206 — ycTaHOBKY, B KOTOpbiX cogepxaTtcs PB;

207 ~ annaparbl, B KOTOpbIX coaepxarca PB;

208 ~ obopygosaHue, B koTopomM cogepxarcs PB;

209 — usgenus, B KOTOPbIX cogepxarca PB;

501 — He oTHOCALWMECH K AAEPHbIM MaTepuanam BewecTBa,

UCTIyCKaloOLLMEe MOHU3UpYIoLlee uanyyeHue.

Kononrka 5 — o6o3nauenne pagnoHyknuaa 3PHA.

KonoHka 6 — aHaueHue axtmsHoct 3PHW. Onsa kaxgoro pa-
OUOHYKNMAA Y BUAA NPaKTMYECKOA AEATENLHOCTW yKasaHbl Makcu-
ManbHoe, MUHMManNbHOE U TUNUYHOE 3HaveHWUsi akTUBHOCTU. Heob-
XOANMO OTMETUTb, YTO 3Hauenns “Makc”, “Muvn” n “Tun” B Tabn. 4.3
MOryT He COOTBETCTBOBATb aHanOrMMyHbiM 3HaYeHWsIM Ans pOCCUiA-
CKUX YCTaHOBOK, annapaToB U T.M., HanpumMep, AS18 NPOMbILLNEHHOM
papgvorpacdum 8 Tabnuue HET AaHHbIX MO Ucnornb3oBaHuio 3PHU Ha
ocHose Cs-137, xoTa 3PHU ¢ aTUM paguoHYKITUAOM NPUMEHSIOTCH B
poccuiickux fecekTockonax.

KornoHka 7 - 3Hauehue D-BenuuuHbl Ans pagMoHyknvaa
3PHN.

KonoHka 8 — A/D-OTHOWEeHUs AMS MaKCUManbHOro, MWHW-
MaJibHOro ¥ TMIIUMYHOIO 3HaYEeHUIM aKkTUBHOCTM 3PHW.

KonoHka 9 — pacyeTHas kaTteropua onacHoctu 3PHU, ocHo-
BaHHaA Ha BbIMUCMEHHOM A/D-OTHOLLEHWUM, T.€. 6830THOCUTENBHO K
BUAY NPaKTUYeCcKoh fesaTeNnbHOCTU.

Takum o6pasom, Bce BUAbI NPpakTUHECKOW AEATENBHOCTH C UC-
nonb3oBaHneMm 3PHU B cocraBe kakux-nubo KOMMnEKcos, ycTaHo-
BOK, annapatos, o6opyaoBaHMsA U T.n. MOryT ObiTb COOTHECEHbI C
OAHUM U3 NepeynucneHHbIX Bollle o6LEeKTOB NPUMEHEHNA NULIEH3U-
pyemoii peatenbHocT (koabl 201-209, 501). Heobxoaumo oTme-
TWUTb, UTO B KOHTEKCTE HacTosilero PykoBogcTBa CMHOHUMOM “BUA
npakTndeckod geATenbHOCTU” SIBNSETCH “TUnudHas obnactb npu-
meHeHus” (FOCT 25926-90, MC UCO 2919-80).
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Tabnuuya [1.3

Kateropun “CTONHMKOB, NCNOTb3yEeMbiX B HEKOTOPbIX PACNpOCTPaHEeHHbIX
BMAAX NPAKTUECKOW AeATENbHOCTH

Ne Pacyer-
nn Hag
KaTero-
pHst
Ucrounmnkn B pasnusHeix | OBbeKTh NPUMEHEHNS NULIEHIMPYEMbIX BUA0B ortacHo-
BUAAX NPaKTHMECKON aen- AGATENLHOCTH B TEPMUHOMOMKU PannoHvkny AKTMBHOCTL A D-Benquﬂd A/D- cTu,
TONLHOCTH PocTexnanaopa apuoHyknisn (TBK) (TEK) OTHOWBHWE | OCHO-
(o6nacTax npuMeHeHus) BaHHan
UH MAIAT2 Ha
B TEPMUHONOTUU AD-
OTHOWS-
HUW®
HaumenoBanue Koa |
1 2 3 4 5 6 7 8 4
KaTeropmua 1
1 PannonaoTonHsle 1ep- | VI3Aenus, B KOTOpbIX CollepXaTca PB | 209 5180 Makc | 256404 | 4,E+00 | 25E+04 1
MO3NEKTPUHBCKMNE reHe- PaavonaoTonkuie sHepreTuieckne Sr-90 Mun 3,3E402 1,E+00 3,3E+02 2|
paTopel (PUT3MN ycTpoicTea Sr-90 Tvn 7 4E+02 | 1,E+00 7,4E+02 2
PafnousotonHbie Tepmosnenpwuecxuﬁ ;——Pu-238 Makc 1 ,0E+01 6: E-02 1,7E+402 2
rewepatopsl (PAT3N), Pu238 | Mun_| 1,06+00 | 6,E-02 | 1,7E+01 | 2
@, B) Pu238 | Tun | 1,0E+01 | B6,E-02 | 1.JE+02 2 .
2 O6nyuaTeny, MCNOAb3ye- |YCTaHOBKH, B KOTOPLIX coaepxaTcs PB| 206 Co-60 Makc | 56E+05 | 3E-02 1,9E+07 !
Mbi@ ANA CYepUnNaaLmum u PaanaunoHHble yCTaHOBKM ANA Co-60 MuH 1, 9E+02 3,E-02 6,2E+03 1
KoHCepaauuy NpoayKTos CTEPUAUIALIMYK U KOHCEpBALUWW, L— Co-80 Tun 1,5E+05 3,E-02 4,9E+06 1
(v "Cs137 | Maxc | 196405 | 1,01 | 18E+08 1
Cs137 | Mwn | 19E+02 | 1,E-01 | 18E+03 1
Cs-137 | Tun | 1,1E+05 | 1,E-01 1,1E+06 1




814

Pacver-

Haf
Karero-
pua
Merouruiv B paannuHeiX | O6bextel NPUMEHEHNA NMLIEHINPYEMbIX BUAOB onacHo-
BHABX NPAKTUMBCKOK Aes- AEATENLHOCTY B TAPMUHONOTHK PanuoHyknw AKTMBHOCTE A D-Berinunh A/D- cTH,
Ne TenLHOCTH Pocrexuaasopa AUOHYKNMA (TBk) {Tbx) OTHOWIEHWe | OCHO-
n/n (obnacyAax npuMeHeHhn) BaHHas
B TepMuHonoruu MAFAT3 HA
A/D-
OTHOLLS~
HUK
-
Haumeropanne Kon
1 2 - 3 4 5 6 7 8 9
3 CamoakpanupoBaHHbie |YCTaHOBKM, B XOTOpbiX coaepxarca PBl 206 Cs-137 Makc | 1,6E+03 1,E-01 1,BE+04 1
ofinyyarenu PapuouaoronHuie obnyyarenchoie Cs-137 MuH 9 3E+01 1,E-01 9 3E+02 2
YCTAHOBKY CaMO3ALULL{@HHDIE, Cs-137 Tun 5,6E+02 1,E-01 §,6E+03 1
© NORBUNHEIM UM HENORBUKKLIM Co-60 | Makc | 1,9E+03 | 3,E-02 | 6,2E+04 1
°5"y“a’)°“°”' Co-60 | Mw | 5,6E+01 | 3,602 | 1,0E+03 1
. Co-80 Tun 9,3E+02 | 3,E-02 316404 1
4 OBnywatenw KPOBI/TKERW |YCTAHOBKM, B KOTOPBIX COAGPXATCA PB| 206 Cs-137 | Maxc | 4,4E+02 | 1.E-01 4 4E+03 1
MeauumHckan papuonomms Cs-137 Muw | 3,7E+01 | 1,E-01 3,7E+02 2
Panuousoronsvie ycTaHobxu Ans Cs-137 | Tan | 2,6E+02 | 1,E-01 | 2,6E+03 i
vt g Co60 | Maxc | 1,1E+02 | 302 | 3,7E403 | 1
Y CoB0 | Mmn | 56E+01 | 3,602 | 1.9+03 | 1
Co-60 Tun 8,9E+01 3 E-02 3,0E+03 1 |
5 WMeTounnkn gnA Mroronyye-|Annapare!, B XoTopbiX copepxatcs PB| 207 Co-60 Makc | 3,7E+02 3,E-02 1,2E+04 L
BOIl TeNETEpannm JlyyeBan Tepanus (raMMa-HoX), Co-60 MnH 1,5E+02 3,E-02 4,96+03 1
(ramma-Hox) ) Cof0 | Twn | 2,6E+02 | 3,E02 | B6E03 | 1 |
6 Werounvkm Annaparsl, B KOTOpbIX copepxarca PB| 207 Co-60 Makc | 5,6E+02 3,E-02 1,9E+04 1
4NA TeneTepaniy flywepan Tepanus Co-80 Mnn | 3.7E+01 3 E-02 12E+03 1
Paguou y Ase 8
O T cme Co-80 | Tun | 1,5E+02 | 3,602 | 49E+03 | 1
) Cs-137 Make | 5,6E+01 1,E-01 5,BE+02 2
Cs-137 Mnn 1,96+01 | 1,E-01 1,9E+02 2
Cs-137 Tun 1,9E+01 1,E-01 1,9E+02 2




Ly

| Pacuer-|
Has
Karero-
pvs
McTournku B paznuytiblx | O6bekTbl NpUMEHBHUA NULIBH3UPYEMbIX BWIOR onacHo-
BUAAX MPAKTU4ECKON fen- LEATaNLHOCTY B TEPMUHOMOrAH PamnoHyKIMg AKTUBHOCTb A {D-BEAMYMH A/D- cTH,
Ne TeNbHOCTH Pocrexnapaopa (Tbk) (TBk) OTHOWEHUEe | OCHO-
n/n (obnacTax npuMeHeHun) BaHHAaR
B TepMUHOnorusn MACATI Ha
AD-
oTHOLIe-
HUK
HaumeHosanue Kop,
1 2 3 4 5 6 7 8 9
Karteropua 2 )
7 McTouMUKM ANR NPOMBIW- | AnrapaTl, B KOTOpbIX cogepkarca PB| 207 Co-60 Maxc | 7.4E400 | 3.E-02 2,5E+02 2
NEHHOA pajmorpacvi Famma-aedexrockonua Co-60 MuH | 4,1E-01 3,E-02 14E+01 | 2|
PaaMon3cTonHbie 16EKTOCKONS, Co60 Tan | 2.2E+00 3E-02 7 4E+01 2
v 192 | Mac | 7.4E+00 | 8.E02 | 9,3E+01 2
Ir-192 MuH 1,9E-01 8,E-02 2,3E+00 3
ir-192 Tun | 3,7E+00 | 8,E-02 4 BE+01 2
Se-75 Makc { 3,0E+00 2.E-01 1,5E+01 2
Se-75 Mun | 3,0E+00 2,E-01 1,56E+01 2
Se-75 Tun | 3,0E+00 | 2,E-01 1,5E+01 2
Yh-169 Makc | 3,7E-01 3,E-01 1,2E+00 3
Yb-169 ) MuH 9,3E-02 3,E-01 3,1E-01 4
Yb-169 Tvn 1,9E-01 3,E-01 8,2E-01 4
Tm-170 Makc { 7,4E+00 2,E+01 3,7E-01 4
~Tm-170 Mae | 74E01 | 2E+01 | 37E-02 4
" Tm-170 Tun | 58E+00 | 2,E+01 2,8E-01 4
8 VicToqnuky ana Bpaxurepa-|Annaparsl, B KOTOpbIX conepxatca PB| 207 Co-60 Makc | 7,4E-01 3,E-02 2,5E+01 2
NV BBICOKMX/CPEarmX lyuesasn Tepanun Co-60 Mur | 1,9E.01 3,E-02 8,2E+00 3
MOLUYHOCTEeM 003 Paauon3oTonHbie TepaneeTyeckue Co-60 Tun | 3,7E-01 3,E-02 1,2E+01 2 7]
annaparsl, Cs-137 Maxc | 3,06-01 | 1,E-01 3,0E+00 3
- ) Cs-137 Muan | 1,1E-01 1,E-01 1,1E+00 3
B Cs-137 Tun [ 11E-01 | 1EOT | 1.1E+00 3




A4

Pacuet-
Has
KaTero-
pus
UcTouHnxy B pasnvuHbix | O6bexTs NPUMOHEHWA NUUGHSUPYEMbIX BUAOB ONacHo-
BUlax NPaKTHYeCKOH Aes- ABATE/ILHOCTY B TEPMMHONOIMN PannoHyKua AktusHocTe A D-Benuunng AD- cm™,
Na T&NBLHOGTU PocrexHagaopa (TBx} (Tbk) OTHOLWEHHE | OCHO-
n/n (oBnacTax NpUMeHEHUR) BaMHan
B TepmyHonoruy MAIATO Ha
AD-
OTHOLLe-
HIAW
HawmeHoBanve Kon,
17 2 3 T4 5 6 7 8 9 ]
- Ir-192 Makc | 44E-01 | 8E-02 | 58E+00 3]
ir-192 Muu | 11E-01 | BED2 | 1,4E+00 3
Ir-182 Tun | 2,2E-01 | 8,E-02 | 2,8E+00 3
9 KannBporouHsie YCTaHOBKM, B KOTOPLIX COAEpKATCA PB| 206 Co-60 Makc | 1,2E+00 | 3,E-02 4,1E+01 2 ]
UCTOMHIKN ¢ YCTAHOBKN METPONOTHYECKOTO Co-60 Mue | 2,0E-02 3,E-02 6,8E-01 4
HaaHaveHna ¢ obpasuoBLIMK 3TANOH- Co-60 Tun 7 4E-01 3,E-02 2 5E+01 2
HLIMU UCTOHHUKAMU Hany4eHHA, T Cs-137 | Makc | 1,4E+02 | 1,E-01 | 1,1E+03 1
" Cs137 | Mwn | 56E-02 | 1ED1 | 56E-01 4
Cs-137 Tun | 2,2E400 | 1,E-01 2,2E+01 2
Kateropus 3
10 YposHemeppt Wapenws, B KOTopeIX cogepxarca PB 209 Cs-137 Maxc 1,9E-01 1,E-01 1,89E+00 3
Paauonaoronkuie npubops! (yporHe- Cs-137 Mur 3,7e-02 1.E-01 3,701 4
Mepsi), Cs-137 Tan 1,0E-01 | 1,E-01 1,9E+00 3
W7 Co-60 Makc | 3,7E-01 3,E-02 1,2E+01 2
Co-60 Mun | 3,7E-03 | 3,E-02 1,2E-01 4
] Co-60 Twn | 19E-01 | 3,E-02 | 62E+00 3
11 KanuGposouHpie YCTAHOBKM, B xoropm?&iépm‘rca PB| 208 ~ _Ar_n-241 Makc 7,4E-01 6,E-02 1,2E+01 2
HCTONHUKH OtanowHsie u kannbposounbie 3P, T Am-241 MH 19E-01 | 6.E-02 3.1E+00 3
@ Am-241 | Twn | 3.7E-01 | 6,E-02 | 6,2E+00 3
12 KoHBeepHble iaTunkn | N3AenuA, B KOTOpLIX coaepxarce PB | 209 Ca-137 Makc | 1,5E+00 | 1,E-01 1,5E+01 2
PaauonsoTonksie npnbop! Cs-137 Mui | 1,1E-04 | 1.E-01 1,1E-03 5
(GaranuaaToph! Cs-137_ | Twn | 14E-01 | 1E-01 | 1,1E«00 | 3
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PacueT-
HafA
Karero-
pus
HUcTouHukm B paanuueix | O6bekThl NpuMEHeHUR NWLIeH3MPYBMLIX BU0B OnacHo-
BHASX NPAKTHNECKON Aes- AGATENLHOCTU B TEPMUHONOTWK Pavonyxa AKkTneHocTs A D-BEHWMHT A/D- cTm,
Ne TONbLHOCTH PocrexHapsopa (TEx) (Tbx) OTHOLLEHWE | OCHO-
nn {(oBnacTax npumeHeHnn) BAKHAR
B TapMuHonormn MAFAT3 Ha
A/D-
OTHOWwe-
) HUM
HanmeHoBaHue I Konp
1 2 B 3 4 5 ] 7 8 9
HANAUAIOTCY TCTBIAR), Cf-252 Makc | 14E03 | 2,602 8,8E-02 4
(v.a) Cf-252 Muw | 14E-03 | 2,E-02 6,8E-02 4
Cf-252 Tvn 1,4E-03 2,E-02 6,8E-02 4
13 CPeACTBA MBMEPeHWN Ha | Y134enis, B KOTOPLIX COAepxarcA PB | 209 | Co-60 Makc | 7,4E-02 | 3,E-02 2,5E+00 3
AOMEHHLIX 1eHax PagnounaoTonHkie npubopsi Co-60 MuH 3,7E-02 3,E-02 1,2E+00 3
(yposHemepei), (y) Co-60 Tun 3,7E-02 3,E-02 1,2E+00 43"_1
14 Oatyuku semnevepnanok | Usaenvs, B kotopelx copepxartcs PB {209 'JF Co-60 Makc { 9,6E-02 3,E-02 "3,2E+00 3
PaguousoTonHsie npuopst, Co-60 M | 99E-03 | 3E02 | 3JEDT | 4
\Y Co-60 Tan | 28E-02 | 3E-02 | 93E-01 4
Cs-137 Makc | 3,7E-01 1,E-01 3,7E+00 3
Cs-137 MwuH 74E-03 1,E-01 T4E-02 4
Cs-137 Tun 7.4E-02 1,E-01 | 7.4E-0 4
15 Bpawaumeca namepure- | Magenus, B koTopeix cogepxarcs PB | 209 Cs-137 Makc 1,9E-01 1,E-01 1,9E+00 3
nv TonwmrHel CTeHOK TpyS |PaauonscTtonHele npubopel (TonumHO- Cs-137 MuH 7.4E-02 1,E-01 7 4E-01 4
mepsi), (Y) Ce-137 | Tun | 7,4E02 | 1,E-01 | 74E-01 4
16 MycxoBbI8 UCTOUHWKM W3penun, 8 koTopbix copepxarca PB | 209 Am-241/Be | Makc | 1,9E-01 6,E-02 3,1E+00 3
uccnenosaTenbCkux peak- [ MyckoBbie CTOYHUKK M3NYHEHUS, Am-241/Be | Mun 7.4E-02 6,E-02 1,2E+00 3
L Topos . {n) Am-241/Be | Tun | 74E-02 | 6E-02 | 1,2E+00 3]
17 craunuiv Ang reodmande WUagenus, 8 koTapkix copepxavcs PB | 200 }_Am-241/Be Maxc | 8,5E-01 6,E-02 1,4E+01 2
CKWX CPBACTE UIMEPCHUA U PaavounsoTonHble npubopbt Am-241/Be Mun 1,9E-02 8,E-02 3,1E-01 4
| KAPOTaXa CKAGXUR CrBaxuHHbie NPUEOPLL, NpUMEHREMblE Am-244/86 | Twn 7 4501 6.6-02 126401 3 =




V44

B [ Pacuer-
Han
Kartero-
pus
WUeTounmki B paanuysbix | OBBeKTsl NPUMEHBHUY NULIEHIUPYOMBIX BUAOE onacHo-
BUABX NPaKTHYeCKOA fes- OEATENLHOCTU B TEPMHUHOSIOMUU PaavoHyKIHA AxTHBHOCTL A D—nenmm«% A/D- cTy,
Na TEIBLHOCTH PocTexnaasopa (TBr) (TEx) OTHOWeEHK® | OCHO-
n/n {oBnacrax npuMeHeHnn) BaHHasn
B TepMuHonorun MAFAT3 Ha
AD-
oTHowe-
. HMW
HaumeHoranue Kog
1 2 3 4 5 i ] 7 ) 9
- npu reocbmméémx UccneaoeaHusx Cs-137 Makc | 7,4E-02 1,E-01 7 AE-01 4
¥ kapoTaxe, Cs-137 Mwn | 37E-02 | 1.E-01 3,7E-01 4
- (v, n) Cs-137 | Tun | 74E-02 | 1,601 | 7.4E01 i j
Cf-252 Maxc 4,1E-03 2,E-02 2,0E-01 4
Cf-252 Mwe | 1,0E-03 | 2E-02 5,0E-02 4
Cf-252 Tun 1,1E-03 | 2E-02 586E-02 4 |
18 KapauocTumynsitopsi Wanenws, e koTopbix coaepxatca PB | 209 Pu-238 Makc | 3,0E-01 6,E-02 49400 | 3
MCTOUHKKIA U3NYYEHWA, NPUMEHAEMbIe Pu-238 Mun 1,1E-01 6,E-02 1,8E+00 3
B kapguonoruy, (a) ) Pu-238 | Tun | 11E-01 | BE-D2 | 1,9E+00 3
19 Kanubposoyrble W3penus, 8 KOTOpPbIX copepxarca PB | 209 Pu-238/Be | Makc | 3,7E-01 | 6,E-02 6,2E+00 3
MCTOYHWKN OranoHHele v kanuGpoBoYHbIC Pu-239/Be Mun | 7.4E-02 6,E-02 1,2E+00 3
WCTOUHUKK ManyyeHws, (n) _Pu-239/Be | Tun | 14E-01 | B,E-D2 1,9E+00 3
Kareropus 4
20 WcTouHuku ans Gpaxvrepa-He oTHoCAWMeEcs K AfepHbIM MaTepua-| 501 - Cs-137 Makc | 2,6E-02 1,E-01 2,6E-01 ) 4
FIMK HUBKMX MOLUHOCTEIA 03)N1aM BEUIECTBA, NCNYCKAIOIWHUE NOHUIN- Cs-137 Mun 3.7E-04 1.E-01 3,7E-03 5
pyriiee nanyeHue Cs-137 Tun 1,9E-02 1,E-01 1,9E-01 4
Paﬂ"°"3°T°""ag g pan: Ra226__ | Maxc | 1,96-03 | 4E-02 | 4.6E-02 4
(a.8.v. 33) Ra-226 | Mun | 1.9E.04 | 4E02 | 46600 | 3
'Ra-226 Tun 5,6E-04 4,E-02 1,4E-02 4
T 125 Makc | 15E-03 | 2E-01 74AE03 | 5 |
1-125 Mun_ | 1,5E-03 | 2,E-01 74E-03 5
1-125 Tun 1,5E-03 2,E-01 7.4E-03 5
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Pacuer-|
Han |
Kartero- |
pus |
MCTouHWKM B paanuuHeX | O6bekTbl NPUMEHBHUS NKILEH3NDYEMbIX BUAOB ORACHO-
BKAAX NPAKTUHECKON Nen- NEATENbHOCTH B TePMUHGIOMKY PaaMoHyKMz AKTMBHOCTE A D-senuuunna A/D- CTH,
Ne TEeNLHOCTH Pocrexxasiaopa (TBK) (Tbk) OTHOLWIEHUE | OCHO-
n/n (obnacTax npuMeHeHun) BaMHas
B TopMUHoRorun MAMATS3 Ha
AD-
OTHOLIe-
S - HWK
HaumeHosanue Kop,
1 2 3 4 5 6 7 8 g
Ir-192 Makc | 2,8E-02 | 8,E-02 3,5E-01 4
i-192 Mwn | 7,4E-04 | 8,E-02 g,3E-03 5]
192 | Tun 1,9E-02 | B,E-02 2 3E-01 4
Au-198 Makc | 3,0E-03 | 2,E-01 156-02 | 4
Au-198 Mun | 3,0E-03 | 2E-01 1,6E-02 4
Au-198 Tvn 3,0E-03 | 2,E-01 1,5E-02 4
Cf-252 Makc | 3.1E-03 | 2,E-02 1,5E-01 4
Cf-252 MuH 3,1E-03| 2,E-02 1,5E-01 4
. Cf-252 Tun | 31E-03 | 2E02 | 1,5E-01 4
21 TonumHoMEpbI Wasenwn, 8 KOTOPLIX COAEPKaTe PB 203 Kr-85 Make | 3,7E-02 3,E+01 §,2E-03 5
PanvouaoTonHsie npubopsl (ToNLWWHO- Kr-85 Mnx 1,9E-03 3,E+01 6,2E-05 5
MBpbI), Kr-85 Tun 37E-02 | 3E+01 1,2E-03 5
(@ B.v. 33) Sr90 | Makc | 74E-03 | 1,E+00 | 7.4E-03 5
Sr-90 Mui | 3,7E-04 | 1,E+00 3,7E-04 5
Sr-90° Tun 3,76-03 | 1,E+00 3,7E-03 5
Am-241 Makc | 22E02 | 6E02 [ 37E-01 | 4
Am-241 Maw | 1,1E-02 | 6E-02 1,9E-01 4
Am-241 Tun 2,202 | 6E-02 3,7E-01 4
Pm-147 Makc | 1,9E-03 | 4,E+01 4,6E-05 5
Pm-147 Mud | 7,4E-05 | 4,E+01 | 1,9E-06 5
Pm-147 | Tun | 1,9E-03 | 4E+01 | 46E-05 5
Cm-244 | Makc | 3,7E-02 [ 5E-02 | 74E-01 4




%) 4

Pacyer-
Haf
KaTero-
pua
VicToukKEM B paanuusblx | OGBEKTE NpUMEHEHKS NUUSHIUPYBMbIX BHAOR OMacHo-
BW/aX NPAKTUYECKOH BER- ABRTENBHOCTU B TEPMUHONOMMK PapuoHyknua AKTMBHOCTE A D-BennunHA A/D- CTH,
Ne TENLHOCTN Pocrexnapaopa (TBK) (TBk) OTHOWIEHKUE | OCHO-
n/n (oBnacTax npumeneius) vaHHan
B TepmuHonormn MATATS Ha
A/D-
OTHOwWe-
Hitut
HaumeroBakme Koga
i 3 3 4 5 8 7 8 9
B Cm-244 | Mwn | 74E-03 | 5E-02 1,5E-01 4
Cm-244 Tun 1,5E-02 5,E-02 3,0E-01 4
22 Cpeactea namepenudd | Napenus, B koTopbix cofepxarca PB | 209 Am-241 Maxc | 4,4E-03 6,E-02 7,4E-02 4
YPOBHA 3anonHexns Pagron3oTomnHeie npubopet (yporHe- I Am-241 " Mun 4 4E-04 8,E-02 7 4E-03 5
Mepk), | Am-241 [ Twn | 22E03 | 602 | 37E02 4
(@.y) Cs-137 | Makc | 24E03 | 1E-01 | 24E02 | 4
Cs-137 Mun 1,9E-03 1,E-01 1,9E-02 4
__Cs-137 Tnn 2,2E-03 1,E-01 2,2E-02 4
Co-80 Makc | 1,9E-02 3,E-02 6,2E-01 4
Co-60 Mur 1,8E-04 3,E-02 6,2E-03 5
. B Co-60 Tun 8,7E-04 3,E-02 2,9E-02 4
23 KanubpoeouHble Manenws, B koTopkix copepxartca PB 209 Sr-80 Makc | 7,4E-02 1,E+00 7.4E-02 4
ncrounukm 3ranotHbie v kannbposouHkie neTou- Sr-80 Mur 7.4E-02 1,E+00 74E-02 4
HAKY HanyMeHnR, (F) 5r-80 Tun | 74E02 | 1E+0Q0 | 7,4E-02 4
24 RaTdvku BRaxHocTd Wagenus, B xoTopbix cofepxarcs PB | 209 Am-241/Be_| Makc | 3,7E-03 6,E-02 62602 | 4
PaauouaoTonHele npubopsi Am-241/Be | Muw | 1,9E-03 | B,E-02 31E-02 | 4
(BnAroMepel, KOHUEHTPATOPE! NLINK, Am-241/Be | Twn | 1,9E03 | 6E02 |T34E02 |74
sonomepst), {n) o N
25 MnoTHomepb! Wagenus, B KOTOPbLIX conepxatcs PB 209 Cs-137 Makc | 3,7E-04 1.6-01 3,7E-03 5
PaauonaoTonHeie npubops! (NNoTHOMe- Cs-137 MuH 3,0E-04 1 .E-f)l 3,0E-03 5
p(*\:;))- Cs-137 Tun | 3,7E-04 | 1,E-01 3,7E-03 5




A4

Pacuer-i
Ha® |
Karero-
pua
UCTOUHUKM B pasniyHbiX | O6BHEKTbI IpUMEHEHUS NULIEHIKPYEMbIX BUA0B onacio-
BUIAX NPAKTUMECKOW fAeR- AEATENLHOCTY B TEPMUHONOMMU PaavoHyknnA Am’mayomb A p—aenuuwu A/D- CTH,
N TenNuHOCTH PocrexHaa3opa (TBk) (TBK) OTHOLUEHWe | OGHO-
n/n (o6rnacTax npumeHeHus) BaHHan .
B TepMuHonorny MAFAT2 H& !
A/D-
OTHOLWe-
HKUH
— Haumenopanve Koa |
1 2 3 4 5 ) 7 8 9
26 Cpeactea usmepenvs Mapenun, B koTopbix cogepxatcs PB 209 Am-241/Be | Makc | 3,7E-03 6,E-02 6,2E-02 4
BAAKHOCTV/ HNNOTHOCTH PaﬂHOMSO‘TOHHMe ﬂp‘lﬂGOpbi Am-241/Be MuH 3-0E”04 G'E-Dz 4]9E.03 5
(RnaromepbI/NNOTHOMEPLY), Am-241/Be | Twn | 1,9E-03 | 6,E-02 | 3,1E-02 '
(@.y) Ts437__| Mexc | 4,1E04 | 1,601 | 41603 | 5 |
Ce-137 Man | 3,7E-05 | 1,E-01 3,06-04 5
Cs-137 | Twn | 37E-04 | 1,E-01 3,7€-03 5
Ra-226 Maxkc 1,5E-04 4,E-02 3,7E-03 5
Ra-226 Mun 7,4E-05 4,E-02 1,9E6-03 5
Ra-226 | Tun | 7,4E-05 | 4,E-02 | 19E-03 5
Cf-252 Makc | 26E-06 | 2,E-02 1,3E-04 5
Ct252 | Mwn_| 1,1E-06 | 2,E-02 | 5,6E-05 5
‘ Cf-252 Tun | 22E-08 | 2,E-02 1,1E-04 5
27 Werounnkm ans koctHol | Magenus, 8 koTopeix copepxkarcs PB 208 Cd-109 Makc 7,4E-04 2,E+01 3,7E-05 5
AEHCUTOMETDUK Paguounaoronkeie npubop! Cd-109 MuH 7,4E-04 2 E+01 3,7E-05 5
(ReHcuTOMETPLIMNOTHOMEDS), Cd-108 | Twn | 74E-04 | 2E+01 | 3TE0S 5
(@, 33) Gd-153 | Makc | 56E-02 | 1,6+00 | 58602 4
__Gd-153 Mux 7,4E-04 1,E+00 7,4E-04 5
| Gd-153 [ Twn | 37E-02 | 1E+00 | 37E02 [ 4 |
1-125 Make 3,0E-02 2,E-01 _1,5E-01 4
-125 Mun | 15E-03 | 2E-01 | 74E-03 | &
1126 | Twun 1,9E-02 2,E-01 9,3E-02 4
| Am-241_ | Makc | 1,06-02 | 6,02 | 1,7E-01 4
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Pacvet-

HaR
Kavero-
pus
CTOMHUKU B paannulibi | OGbexTs! NPUMeHeHHA NTULeH3UPYEMbIX BU/I0B onacHo-
BMABX NPAKTUYECKOW AeR- BEATENEHOCTU B TEPMUHONOTV PagmosyrMa AktMBHOCTL A D-senuyung A/D- CcTH,
Ns TeNLHOCTY Pocrexvagaopa (TBK) (TBk) OTHolenue | ocHo-
n/n {oBnacTAx NPUMBHBHWURA) BaHHAs
B Tepmuronoru MAFAT3 Ha
A/D-
OTHOLUE-
Hi1tH
HanmeHoBauue Kon
1 2 3 4 5 6 7 8 [
Am-241 MuH 1,0E-03 6,E-02 1,76-02 4
= - Am-241 | Twn | B50E-03 | BE-02 | 83E-02 4
28 HeiATpanusaropol cTatuue-! Usnenun, B KOTopbIX copepxarcs PB | 209 Am-241 Makc | 4,1E-03 6,E-02 6,8E-02 4
CKOTO SMeKTPYHECTRA HeRATpanuaaTopbl CTATUYECKOro Am-241 MuH 1.1E-03 8 E-02 1,9E-02 4
anekTpuuecTaa, Am-241 Twn 1,1E-03 | 6,E-02 1,9E-02 '3
@ Po-210 | Makc | 4,1E-03 | 6,602 | B8E-02 | 4
Po-210 MuH 1,1E-03 §,E-02 1,8E-02 4
) L Po-210_ | Twn | 1,1E-03 | 6,E-02 | 10E-02 4
29 [marHocTuyeckue naoran- | Uapgenus, B KOTopuix cogepxarcs PB 209 Mo-99 Maxc | 3,7E-01 3.E-01 1,2E+00 3
Hblé reHepaTopbl PHAHOMJOTOHHGR AKArHoCTnKa, Mo-899 MuH 3.7E..02 3.E'01 1|2E-O1 4
. v | Mo99 | Twn | 37602 | 3E-01 | 1,2E-01 4
N ‘ Kaveropua §
31 WcTounmku ang Visnenvs, B KOTOPLIX COAepKarcs PB | 209 Fe-55 Maxc | 5,0E-03 | BE+02 | 6,2E-06 5
peHrreHodnyopecUeHTHLIX 3PHW, npumetinemble B Fe-55 Muk 1,1E-04 8,E+02 1,4E-07 5
aHanuaaTtopos (P®A) PEHTreHOIYOPECLeHTHLIX Fo.55 Ten | 7.4E-04 8 E+02 9,3E-07 5
“""?g“gg‘}pa"- Cd-100 | Makc | 56E-03 | 2,E+01 | 2,8E-04 5
' Cd-109 Muar | 11E-03 | 2E+01 | 56E-05 5
Cd-109 Tun 1,1E-03 2,E+01 5,6E-056 5
Co-57 Makc 1,5E-03 7.E-01 2,1E-03 5
Co-57 Muv | 56E-04 | 7.E-01 7,9E-04 5
Co-57 Tun 9,3E-04 7,E-01 1,3E-03 5




6V

PacueT-
HaA
KaTero-
pun
Yietounuiu B pasnuukbix | O6bexTbl NPUMBHEHUA NULIEHIUPYEMbIX BUOB onacHo-
Br/1AX (IPAKTUUECKON per- AERTENLUACTY B TERMUHONOTAN Y—" AKIWBHOCTL A P—Benuquad A/D- Ty,
Ne TelbHOCTH PocTtexHagaopa AMOHYKIMA (TBk) (Thk) OTHOWEHNE | OCHO-
n/n (oBnacrsax npumeHeHns) maHHan
a repMuHonaru MAFAT3 Ha
AD-
oTHOLWE-
. Huu
Haumenosarue Kon
1 2 3 4 5 8 7 8 8
32 WcTounnkn aaTuvkoB anek-| Mapenus, B KOTopbix cogepkarcsa PB | 209 Ni-63 Make | 7.4E-04 6,E+01 1,2E-06 B
TPOHHOIC 3axpeaTa YCTaHOBKY KOHTPOSIA FepMETUHHOCTH Ni-63 MuH 1,9E-04 8,E+01 3,1E-08 5
anekTporosaxsaTitie Ni-83 Tun 37E-04 | BE+01 | 6,2E-06 5
3,12"’(?;2!“’:::::;::;:& H-3 Makc | 1,1E-02 | 2,6+03 | 5.6E08 5
(6-) ) H-3 Mun 1,89E-03 2,E+03 9,3E-07 5
H-3 Tun 9,3E-03 2,E+03 4,6E-08 5
33 CpomMoaTROAK! Wafenus, 8 XOTOPLIX copepxarca PR | 209 Am-241 Mexc | 4,8E-04 6, E-02 8,06-03 5
3PHU, NPUMEHAEMBIe B rPOMOOTBOAAX, Am-241 1 Mun 48E-05 | B.E-02 8.0E-04 5
(@, B-) Am-241 Tun | 48E-05 | 6,E-02 8OE04 | 5
Ra-226 Makc | 3,0E-06 4, E-02 7.4E-05 5 |
Ra-226 Mu# 2,6E-07 4.E-02 6,6E-06 5
Ra-226 Tun | 11E-06 4, E-02 2,8E-05 5
H-3 Makc | 74C-03 | 2,E+03 | 37E-06 5
H-3 Mun 74E-03 2,E+03 3,7E-06 5
- _ B H-3 Tun | 7,4E-03 | 2,E+03 | 37E-06 5]
34 Wetounuku 4ns Bpaxyte- |He oTHoCAWwMECA k RAePHLIM MaTepua-| 501 Sr-90 Maxkc 1,5E-03 1,E+00 1,5E-03 5
panui: Manbix MOLLHOCTEN | f1aM BELLECTBA, KCNYCKAIOWWE MOHWAN- Sr-90 MuH 74E-04 1E+00 | 7.4E-04 5
03! [NaaxLIe anuikaTops pyouiee uanydyedue ——’“Sr-QD Tun 9.3E-04 1,E+00 9,3E-D4 5
“ AOHFOBpeMeHHble um- PBAMOHSOTOHHGH Tepan"ﬂ, RUIIRF\'106 MaKC 2'28_05 3.E_01 7,4E'05 ».5__
nNaKTaHTbI @) RWRh-106 | Mwun | BE06 | 3EO1 | 2.7E06 | &
Ru/Rh-106 | Twn | 22E-05 | 3E-01 | 74E-05 5
Lo Pd-103 Maxc 1,1€-03 8.E+01 1,2E-05 5




0%

PacueT-
Has
Karero-
pHA
MCTOMHUKM B PasnUUHbIX | O6bexTl NPUMEHEHUR NULIGHIMpYeMLIX BUA0B onacHo-
BYAax NPaKTU4ECKOH aen- AEATENBHOCTH B TEPMUHOMNOMMU PaavoHyKnua AKTUBHOCTbL A |D-penuunHE A/D- cTh,
Ne TONBHOCTH Pocrexnanaopa (TBk) (TEK) OTHOLWIEHWEe | OCHO-~
n/n (obnacTax npUMeHeHnn) BanHan
Tepmmunonorin MAFATS Ha
A/D-
OTHOLLIe-
HAK
HaumeHosarue Kog,
1 2 3 4 5 6 7 8 9
Pd-103 | Mwn 11E-03 [ O.E+01 | 1,2E-05 5 |
Pd-103 Tun 1,1E-03 9. E+01 1,2E-05 5
35 KOHTpONbHBIB UCTOMHWUKM | Annapartsl, B KOTOPbIX copaepxatca PB [ 207 Ge-68 Makc 3,7E-04 7.E-01 5,3E-04 5
ANA NOSUTPOHHON BMUCCH- MeavuvHCKan qnarHocTrka, " Ge-68 Mu 3.7E-05 7 E-01 5,3E-05 5
OHHOR TOMOTpathik (33 Ge-88__| Twn | 1,1E-04 | 7,601 | 1,6E-04 5 |
36 WUcrotnugu ans mecclay- | YeTanoBku, 8 KOTOpLIX cogepxatcst PB| 206 Co-57 Maxc 3,7E-03 7.E-01 5,3E-03 5
3POBCKONW CIEKTPOMETPUM [YCTAHOBKM RABPHOIG raMMa-pe3oHanca, Co-57 MuH 1,9E-04 T.E»b1 2,6E-04 5
) #) Co-57 | Twn | 10E-03 | 7E-01 | 2,6E-03 5
37 TpUTHeEbIE MULLIBNN Hanenus, B xoTopLIX cogepxarcs PB 209 H-3 Maxc 1,1E+00 2, E+03 5,6E-04 5
TpuTHEBLI MHLLIGHH, H-3 MuH 11601 | 2E+03 | 5,6E05 5
(B-) H-3 Tvn 26E-01 | 2,E+03 | 1,3E04 5

Mpumeyanue.
KannuBpoBouHble UCTOUHUKM YKasaHbl BO BCEX KaTeropusx, kpoMe kateropuu 1. OHu npusegeHbl B

Tabnuue OnNs COOTBETCTBYIOWUX KAaTEropuii U B COOTBETCTBUU C PagnOHYKNNAOM W aKTUBHOCTbIO. Pery-

NVPYIOLLMIA OpraH MOXeT U3MEHUTb 3TO HazHAYeHWe Ha OCHOBE KOHKPETHLIX 3HaUYWMMBbIX thakTopos u 06-
CTOATENLCTS.
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