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IlBelleDo 

I'IuPoIIYJ<.II1l\ 201 TI "'POJCO DPlU"'''''OTCR 11 lUIep"ot MOl!lDlillle .IW! 

BCCJ!e,l[OlISlId coAAe'tllo-cocy ,I!IIOTlIX oa60J10ll8l!H.l 6J!aroJUlJl'l CBOm. JUlejlIIC­
41D....ecllDl (TI/2"'?3, 5 q, /'x':,S9-83 KoB, E¥ . 135 B IS? ltBll) B dJ!QJlOI'll ­

qeellDl 18pe.mejllloTIll!aIl /1 . ~~ C 1970 r . , xor .A8 201 Ti OHJl BIleJ>­
SIi.e DPOJl)loaeH .IW! nD Q8.4.1 2 , lJHTepoc It RYIlJIIIlIY HQC, cw,1lO ac'poe, 
'Ire .IW! 01'0 DPOBl!BO)lCTlI8 • BBC'!'()JIIIlee I>P""" DOCTpoeH CD.~bma yCJW­
jlIIT..... , 1I0SBOJIJIIIIId DOIY'I8'" 20I TI )l0 500 lUI I> BeneJlll 3, II oO...,e 

oro DPOOBOACTBO B ""'PO DO Il/lR""" tiS 1982 r. lOes ynoMllHY'!'()ro yOKOp .... 

Te.IIJI) onellDlUOCL ~pol OKOJIO 1000 Kls .lroll 4/ , 
B peCloTe 151 DPJUJe)l.... ""JlU1'.pICTllllJl ClIOOOOOI> DOIIY'Iell1lJl 201 TI 

DjlI ~"HD ....ea... .a.uu 8 CIiIIIU8; 11 pe6o're lsi no)tp06Ro pecc",,'!' ­

peHW D~.CTBB • Re.IlOCTnTIII lTD CDecoOoD B OttlCBHO DOIIY'IeRBe 20!rl 
." 206 Pb, o6JIrleBHoro DJ!OTOHIUOI 0 ••eJll'!leA 65 Ll. B. l!oDOJILSOBBRlO 

TOIorol ~ellI (2,6 ric,",,! OOcI'BIQUHRoro 206 Pb (95 ,9%) DOBJlQO.tO DOJIY­

'IBn OJtO.lO 4 IIb!III<A-q 20 TI 0 )lIUD!oll}'ltJPWfol 'IlIc'I'O'!'()A 9>9~. 
Be YCJ<O£1I'l'8.IIHX , .....IIIIIX njlO. olllllil nyqOIl C SHepI'JIe' 100 1Iell, 

Oo.ry'leBBII 20 n DpellOTaJWIe~ BOIIIIOZH1IIoI 10DQI1,SOBBTL lIIIIIIe.. III CBlIH­
lIB, 0601'&lll88"oro CTa61l1lLH1D01 830.0llllJ<ll 208 Pb, 207 Pb I 206 Pb , DPlI 
~ellD KOTOPIIX 201 TI odpa8ye,!,()11 B poaltlUlll% : 

208Pb (p 8 n) 


207 Pb (p:? n ) 2019, m Bil1.8 " u S9M , llJ!:.. 201 Ph (9.4 4 J 12- 201 r ll n,s '!) . 

206 Pb (1',6 n ) 


II BBo'l'OJllllll p!l00Te ODp!I.IlJWIDCL SHXo)lll 201 II , 200 Tl B 202 n B. 

_eael OBllHllB , o60rallOHBIIX Dorona... 208 Pb , 207 pb • 206 pb , opt 

o~.1ID D DPOTOHIIIPI 0 nel'rael 100 lIaB B8 JlBollB"" YCltOl'ne.ae 
J!Y- 100 II II!!CTlTyTO 4JD1IJ<lI BIICOItU ea.prill (Dponmo). 

3!<on.pmtel!fM1oll8J! ..en 

I!a (lo,ILra lIeTalWA.oltoro IlBlllDlll (- 0,2 JaI), o6or BllOlIlIoro DOTC­
Dalla 208 Pb , 207 Pb au 206 Pb (78~. I, npB06pe~e. " rOO1;l\8PO~"'lIlI"" 
iI>ollM CT8dlLDoHIIX DOTODOB CCCP) Bllpo_C. m8MII"" J[IIOIII .uaIlOTPOJ( 

10 ... 1'QI!JUlIoi O,I{;-(),20 r/e.,2, .u.CKII coO.pulIa.. B .....1Ilo .JWI oClq­
qeDl (pte, I), ynaKOlIQIIII11l B '!'()HKOc.elllDll AI -I<OHTel!Hep. ORa cOAep­

r :icl.c.bJj(~ ~1IC1lIf)'l I 
, CIJqIIJW ocr~.mIlUllC I 
I 5MSm"OT~ _ I 
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Ta6Jmnf! I. I1s0'f0IIHWI COCT8:B IIOUIeHsl . 3 oOorallOHBOro CJWIIlB 

1la000lO1Id COOY89 , % 

MmeH1> 
 2~ ~ 2071'lo 208p", 

206py, 0,01 94.~.I 4,04 1,96 

20?1'lo 
 o,or 2,66 89,O.tO,I 8,24 

2O~ 0,08 0,82 I,S 97,S.tO, I 


lJuorieCJ<lIe nPJDolOCR )ijly"!'1Ct MeMeH'rOB (no MCDOpry) lie npe_
r0-3 - 10--"%; )lJIJl TJII[8J!loC[ 8Jle....nOB )'ltBSIUl8 njlJll<eCl> ""CMy'ra 

<3.1~. 

PIIC . 1. i'Ilcno..onllJle Al JI Ph Ijlo.nor 1) 

JG1118Hl1 no OCH 1JY1lK8 !!J'OTOHOB: 
20II AI- "I'lo _ 

e;s _ os i 007' 2M..' 
PJj 1I::E:r:,I , --n r.tIW 

P,100M3B 

AI Pb 

lI8.IUI 2 .IOIlOIC8 .3 """""11l1li (0,028 r/CJlZ) " 60 ClIJUDlpllWX .IOIlCIWB , peco,,"<>­

....eHIila DO OCK OjXl'rOHlIOro JIY'Il'8 yp_1III ZOBp.. - 207p., - 2~ npR oel­

" eft 'rOJIIIlIIIe DCex TPll8Jl OK,,"O II r/al-. Tuoe YCTpolc'PlIO ......JIB n0811O­

Aano • OnROM ce.HCO odoyqeRBA oAUo.peweaao D~a'Pb AQHWW. 0 DSXOAQI 

BYJ!.l!1IIIOB T!WDIH B OHepreYlI'leOlWll oOlaOTa or 100 AO 50 Moa )UIJI 0601'8­

~HBOro ~ B.9 STU 1190'1'0008 cmnma . 

MHmeam 9KODOHIpOBanBOL D BWBe~eHHOM nyqae nporoHoB 0 8HeprMel 


100 ''''B "" .IlY-loo Dp. opeJlHe.. TOKe- 20 IIA " ore'lene 3-5 '18001) . Ko.u­
Qe01':9Q D~'fOHOB, npol!le,lDllX Qepe3 Mlt:!IeH.L 9, UTa BpetlR. onpelle.a.cuJ.OCIl DO 

pe"KT!WB 7AJ (p,3pn )24 NQ;G24Na. 10 ..6/7 • Dor..o.,,,,,,. D.OP7a.' npo'P<>­
BOB D Al "Ph peCC'IlI'I'lllllUOOb 00 UueCT1III>II T86JIFmw1 JUlIlllWl / • 

ilBxoJ[Y jl8JO/lOIIYKnJlOB 201 rI, 200 n a 202 Tl peCC'IlITIIB8.UICl> BE 33 


....es DOCJJe ItOUI\D O~eHI!II (ODTI!loI!W>Hoe llpe.... 8eKOWl8HIUI 201 Tl •• 

2OII'lo) Ba OCROse ~-CDeKTjXl""Tp""OCKIIJ[ 18...pe"" 1UIQ0ro 06jl83­
ur/G, 9/ . 

~'7Zl>Ta'PB • o60x.&eHBo 

K_ lIB pac. 2 U0K881l118l11' 88lU1CBMOcn .lI1ON>ePBI<ItDnHllX IIIIX<>­

.lOB 20J TI , 200 n a 202 n OT TOJmIIIIIII MlllIIeaol 2O~, 207PJ.. 2~. 
To""" He KpIlBIlZ npeAcTflBJUIDI' cpel1lleap.eT""eOKIIO ~ BUXO,1l0D, 


paCO'lllT8B81le no pesy~~raTeM 4-5 ••wcpea.t aKTBBHOOTB KalAoro ~CR8 
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Aoa (~5%) , ",,,,er pllpoB81Wl WlOlQ8llll nOA <f>oTOIIlIKBfoIlI t'aI.I>I8- nyqcA npH o6pe­

6""KO cneKTJ>OlI HO 3JI,I (+J:' ) . 
DpltlleA8111WO peBY.u.:;:""" DpeAC~1lJI.IUD!r KYJ(YAA1'KB"He Dlll<OlD/ 201 TI , 

200 II H 202 Tt • peaKlll1/lX TBIl8 ( p,r n ), ( ~,p In l. ( p,dl.n) (T8<1n. 2 ). 
JIM. 20I TI II 200 TI anpeJte.JlJ<QJlldl BK.II8.ll ,IIIl.' peSKUlU! ( p, y n ), CeqeH"e 
KO""po! • JISyqeHHoM Wl""P"""O anepl'l!1l (IOOiOO MaUl "II O.PUIIf-JUIB nopRJ1­
RB !!We (HecKOnKo COT lOLIlJlIIoopn), q... JUIH JUJYX It!IJI'Ill\:r!l0oKllJl1l (He­

I CRanbRO ~eUHTROB B eJtHHMU MHALHOOpB). COO'BeTC~aeHHO I ,II .12/ . 
~ nu.rtHo as pt!lc. 2 . .JT;IIJI IC8.QOl'O od.P8BUS o6ol'H1QeUHOf'O CBID[It8 B.bI­

XOltH 1 TI B 200 TI B ••epreft'leoJlllX IIHTtlP""JJax, c001I>eTCTBYQDIX RJtep­
IIlBI peaKUllP.M nplIBO_ R "" oOjlllaoH8R1I1l , HMelrr OJurnKlle Bem!'lHIl" . 'l'!t. , 
B ro'llUlX ""~1Dq1o'3 BIoIXOUH 201 n ua 206 Pi> , 207 Ph. 206 F h , paBIlJl COO~ 
e''''CT1IOU80 1 , 3 ; J,6. 2,1 IIKlVwtA-•. r/aw2, 8 D""OIW -<OOTt - I.O ; r.~ 
H 1 ,9 MlU/•.!l<A-••r/c,l. 

qTO IWCS8TCJI 202 n , TO ero Dlll<O,ll all :!OH Pb , ~O? ~" H 206 PI1 pIl ­

BeH O,OO7-O ,OI? MKII/IIKA-•.rletlnc aeen BCCJle)lOBSIIRott 'lIepreTH" "CKoQ 
OMSO"!'.. OTHOCll1'eJloHO mmn1t BtlXOJl 9TOI"O HYKJtlS...D;D. ~omw f){1'WfClHlth Tt"fJ. 

qrO 011 DOny<rHOTCJI B peSY1lLT""e pelU'l{lfA (~.r ' , ,) B ( .' r ) (Tn6.., .2). 
B 1'a~e 3 DplIBO.I{'HH ltlITepB8Jllj 9neprllA OP01'OUCH (" COOTB1!1'CTBy.... 

IDe .Btl 'l'o..I1l(RHW c~muw) , OJlTm.&n.4hHHe no ' lll!lI1IM O[leHY.,nM JIJUt IiBpaCioTKlt 

Ta6.Jnm/.l 3. &rxOJl It OTHOCIITO.IIbUCe coJteJlllllHile PRJUlOHl'IUIII.IlOn 
!'8JLIIllJ! I! 1'OJlcna: P.d!IIIewa p83,lt8JJCTfHIlX H301'OnOB 
cmnmaB/f: o6J!yqenu npoTOliElMH C Hattwt:bHoA slIepl'l!"8R
IOO Ma H8 3J 'lace nOCJle KOHDB odIryqefllUl) 

lIImJelfh MKlJb·KA- q Er(r/c.l-) II. 201 'I 200 Tl G02 ' I 

20B Pb 76+68 1,5 0,21 0 ,014 
(r, B) (8?,os) (12.2%) (0 ,8% ) 

207 pb 68t5'7 3 ,0 0,35 0 ,023 
(2,4) (88.9:1 ) (10, 4%) (0,,/%) 

20€pb 57+49 3,5 0,42 O,OI6 
U ,5) (89,o,C) ( IO.~) (0 , 4%) 

208Pb 
207 Pb' 76+49 

8,0 0 ,98 0,053 

206Pbt (00,6%) 00,6%) (0,6%) 
(5, 7 ) 
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20r Tl ~ IllIl!IeIUU .3 odomlllOH1Ioro elllllll\8 . B .Tn lIIITeplllWlX OTBoeHTeJUr­
110 !WeODO mao.Dl:l 201 Tt Jloo".Hramo.n npl! tDRBMA'LHBI sarPJISuellJUl:l. 
200 TI . Bwxo)l. 200 TI .3 206 Pb . o<1JlyqeHlloro npoTOlUIJ<JI 0 .Hepl'lleA 0'1' 

57.lto 49 M.B,0K83W1CJ1 nO'l'l'1 ~ 3 pass ""'"" . "ell Ba<1lml\aIDdCJI paJles /6/ . 
la1t6o.ltee HepoHnto t ti'!"O 8T'O!' 9CfJIIe.ItT CBK98.lt C YC.IIOB&JDlll o6JJ:J1:leHl'Ul 

D .TlIX 9XenepH>reHT8.I: as roneTy1J _n DIWUI Bel<O.UJOdlpoB8.llRlll lI)"I01I 

npoToHoD C 3aeprlleA 100 MaB. D.lO~ llonepe""oro ce'felW! KO'I'Oporo 6""" 

6<>l1l>1M rur01llUDl. nDpn.H.II;IIJ\)'JlJlPHOI It D)"Il!Y nOIl8J1X11oc"nI _1111. B AIlHHOII 
-AJ"Ule KeJ[b3R "CKJIII'DIU OOJIrIeHle r.l;}'6olt1!X MoeB """,eUl OpoTOl\8IoOI C 

,,"..a....Hol ILI[JI d.a119KOA /I uel snepI'lIe•• Opo.\llU1>ROCU upeJlllMOIIe""" 

nO)ll'MplI,IIIIeTCR pe.Y.l1oT8T8MIl oo..;,..e"l:11 us JIY-l oo crolllU! <I!oJru 206 Pb 
ITpoTe"""" 0 BII'lMJ,UOJl .uep"".U 73 M.B. AMDOOCTI> 200 Tl B npenapaT. 
fl8.IU!OT3.4JIH8' I 1l000000e.mw.c B OoJtec IUllPOKOM JJ;mm8SQue ijfWprzA - OT 65 ,D,O 
'i() l.I.n.- ()WID 4.S.{).5%. 'fTC COOTBeTOTDOIIBJIO paRe. nOJIY'le1JlIllll 1lO.IJI'I1!­

",... 16/. o-.CBIUllIO: .TO odnyqeHBa TpexCJlellllOI I<IIIIIe"" 119 ClIlIB1IIl-208 • 
~07 "206 KCWOOUP08QUIIlOoI IIY'D<OII DPOTOOO~ C ••epneA - 76 l'-ll .. 
iV••" ••H1Ie op_oeft CSo..Iree nerltllX omonOB eBlIIIl\1'l (Jle 0.5% II HUO) B 
cBllHUe OOOI'BllleHUOII DOTeDalm 208 Pb • 207Pb, ,0'BO.U'I' II,IIIl(le nOJUlll'l'b 

"""on ~I Tl • DO Cp&IIII.H1!II C ......Il10., 206 Pb 76 • K oemnn np"""c]' 
zooT! • 202 Ti 88 ypoBH8 4,lI%. 

B 3B1tB'I8H11e 8ln'ojlll BY""""llT ()QJtUIy1) GJmroJlOPHOCTI> IlBY'IOBY A.A . • 
'PO""BY R.Il. I TelLllJ<KOuy B.A. 8a uOOlJlepuy II BDTepec K pe6OTe. aepeo­

II8.IY YCKOP"BTeJIJI JIY-lOO 38 opoJle)l.e81l8 oM}nlolJd. bpy,lUlHlHY B.S.• 
lloBl'Opo)l.oBY A .~. 88 oOocoe..eole pa60TH B.arepll'r"""UOI'O I\8HTpa. J<:ysuouo­
ncft M.lI. 38 OOJle98~e CODaTU, CoCSo..lreBY B.ll. II Pem A••8 DOI«l1lUo B jl800Te. 
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