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BBEAEHI1E 

Cp e AH npHMe p HO AB aA~aTH pa AHoHy Kn HAo B, KOT O p~e nOnY4a~T CH 

B pea K~HH X C Y CKOpe H H~MH HOHa MH An H MeA~ ~HH CK OH pa AHOAHarHOCTH
KH, OAHHM H3 Ha H60nee Ball< HbIX B HaCTOHU\ee epeMA ABnACTCA He Hr pOHO
Aeet>H~HTH~H H30TOn r annaa 201Tl. Ero nepaon nony pac na n a I Tl/2 
= 73,5 4/, 3HeprHA peH TreHOBCKOr O I EX = 69- 83 K3BI 101 raMMa-H 3
n Y4eHHi1 lEy = 135 101 167 K3B/ , B03MO>K HOCTb nony-ra r s pa AHOXHMH 
4 e CKH 4HCT~e npen apa T~ pa AHoH y Kn HAa C B~ COKOH YAe n b Ho H a KTHB
HOC Tb~ H, HaKO He~ , GHo n o rH4eCKHe c aOHCTBa OAHO Ba n CHTHo r o Tan 
nHR n03BonA ~ T ycnewHo Hcn o nb30Ba Tb 20111 AnA AHar Ho c THKH 3a6o 
n eBaHHH KopoHa pHoi1 apT epl1H I ll . 

CyMMapHoe npOH3BOACT BO 20111 B MHpe AO nocn e AHe r o Bpe Me HH 
rO A / 2 l o ueuaeanoc s aenH4HHOH oxono 1000 KH B . CpeAH pa a aoodpa a

HOH paAHoH30Ton HoH np OAYK~H H J nonY 4aeMoH Ha ~HKnOT pOHax, B Ta KOM 
ll<e K0l1H4eCTBe npOH3BOAHTCR nHwb 6 7ea. KaK cnc Ay e T H3 HeAasHe r o 

13 1 20 1 cooGU\eHHfl . Gon bWHe Ko n H4eCTBa Tl l AO 500 KH B H eAen~1 6 y 
Ay T npOH3BOAHT bCA B CWA Ha cne~HanH 3 HpOBaHHOM A11 A 3TO H ue11H 
CHn b HOT0 4HOM l1HHe HH OM yC KopHTe n e n p OTOHOB C 3Hep r He i1 ~ 5 H3 B 
101 TOKOM 5 MA. Bce 3T H ~H$p~ nOKa 3~aa~T, KaKoe 3Ha4CHHC np HAa e T
CH 3 TOMy paAHOH{,K11HAY. 

nonY4 e HHe 20 TI C paAHOHYK11HAHOH 4 HCTOTOA, YAOB11e T B opA~U\eH 
Tpe60a a HHAM RAepH OH MCAH UH Hbl, B npH HUHne B0 3MO>K HO n p H 6 0 MGap
Al1pOBKe npOTOHaMH MHweH e i1 203TI ,20&TI , 206Pb ITa6n . 11 14 / . PaAI10
Tan n HH, nonY4aeM~A n p H 06 n Y4C HI1 H PTYTI1 19 / I111H CBI1 Hua 11 BI1CMy
Tall O n pOTOHa MH C 3 He p r He H 36 H3B 11 660 H3B COOTBeTC TBe HHO, 
B HAepHoH MeAH~ I1 He He Hcn ol1b3ye TcA H3- 3a OTHOCI1Ten bHO Go nb WHX 
npHMeceH paAHo HYKnl1AOB 20 011 IT1/2 = 26,1 4 , E y = 367 K3B 101 B~ 

20211weI 101 IT1/2 =12 c Yl , E y = ~39 K3B/, Gonee HleCTKoe H3nY4e
Hlo1e KOTOP~X YXYAwae T pa3peWeHI1e 11 30Gpall<eHHR pa c n p CAe n e HI1 R paAl1o
Ta n n lo1 H. B opraH~~77 n a UHeH Ta , nonY4 a e Mo r o C nOMOU\b~ C~H HTHnn A

~HOHHOH KaMep~ . 
I1cnonb30BaHHe 203TI 101 20&11 B Ka4e CTBe MaTepl1a110B MHweHeH 

Tp c 6 YCT npOBeAeHI1H AByxcTyneH4a TOH npou en y pu nonY4eHIo1A 201 11 
B COCTOHHHH, ca060AHOM OT HOCI1T e nR. Ha nepBOH CTaAl111 B~AenReT
CA npenapaT, COAep>KaU\HH paAHoaK1HBH~H CBHHeU , TU\aTcnbHO 04101
U\eHH~H OT 3arpH3 HeHI1H MHK pOKOnl14eCTBaMH B~COKOTOKCI14 HO rO Tan n HH. 
Aa n e e , 4epe3 30-~ 0 4aCOB, He06X OAI1M~X An A HaKonneHHA 201TI 

113 201Pb, npOH3BOAI1TCA o TAe n e Hl1 e paAI10 Tannl1R OT CBI1Hua 11 e r o 
04I1CTKa. 04eBHAHO, 4 TO n p l1 TaKOH MeTOAHKe npOH CXOAAT 3Ha4 l1 Te nb 
Hble no r epa 201 p b IH, cnenoaa r ens ao , 201'11 I aa C4eT paAH oaKTHBHo ro 
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pac naAa l<a K BO a pe MR 06 nY 4e H ~R, Ta K ~ Ha nepBOM 3Ta ne p aA ~O X~M~

4eC KO~ n epepa60T K~ 06nY 4eH HO~ M~we H ~ Tann~R . 

Ecn~ ~e B Ka 4e CTs e Ma T e p~ ana M~weH ~ ~cnon b 30BaT b CB~ He 4, ~, 

COOTBe TCTBe HHO, pea K~~ ~ 

20 1m Bi ( 59 M HH) } 
3 3 , f3+ 201Pb(9,4 Y) ~ 201Tl (73,5 Y), 

P b(p, m ) { ""gB' (1, 8 " ) 

201
TO r e o pe r avecxa n c enc r a a n a e r ca B03MO~HbIM CH~ 3 ~T b no r epa Tl 
~ ynpocT~Tb Me TOA~KY e ro BWAen e H~R . B 3TOM cn Y4ae: 1/ n pa K T ~ 

pa cnaAOM20 1P b4e C K~ He 6YAe T nOTe pb , C B fl 3 a HH~X C BO Bpe Mfl 06 

n y 4eHHfl , 2/ c 6 po c Ma T ep ~a na M~we HH ~ BWAeneH ~e T ann~fl MO~HO
 

npOBOA~T b B OAHO~ CTaA~H , 3/ nonHOCTb~ ~C Kn~ 4aeT C fl 3arp fl 3 H eH ~e
 

npe na para pa A~OTann ~ fl c Ta6~n b Hbl .~ Ta n I1He M, 4/ aa BpeMR, He06xoA ~ 


Mo e AI1fl HaKOnI1eHllfl 201Tl B C B ~H~OBO~ M~weH ~ , c yure c r aeuu o 6 YAe T
 
C H ~~aT bC fl ee 06l1\a fl a KTHBHo CTb , 4TO 06I1e r 4a e T ne pepa6oTKY.
 

l1cxOAR 101 3 rn- rre pa r y puux Aa HHblX ° c eueaus x p ea K ll~i1 (p , 6n ) 
Ha MHwe HflX TaI1I1~ R ~ CBHHlla 17 , 12, 13/, MO)l<H O 6blI10 o )t( ~ Aa T b d 4 TO np H 
0 6I1Y4e HI1 H 206P b BblXOA 20 l Tl 6 YAe T He MeHbwe , 4 e M 1-13 2 3 Tl , np ~ 
OA I1 Ha KOBO~ paA~0~30TonH O~ 4~ C TOTe / Ta6n . 1/ . 3 T~ ~ PflA APyr ~x 

co06 pameH ~~ Ae n a n l1 llenec o06pa 3Ho~ 3 Kc ne p~Me HT an b HY~ np oBep Ky 
B0 3MomHOCTI1 non y -re u aa 201T1 ~ 3 M I1 W e He~ CB~H~a . AHa n o r H4HblMl1 
co06p a )t( eH H RM ~ a llene co o6pa3Ho cTH Hcnonb 30Ba H~ fl M I1W e H e ~ CB HH lla 
npu npO~3BOA C T Be 201Tl PYKOBOACTBOBa n l1 Cb r a xx e 11 a a ro pu o nyfin a 
KO B a HHO~ BO Bpe Mfl 3a B epwe H~ fl Ha WHX H c cneAOB a H~~ CTa TbH ~ : B KO
TOPO ~ c o06l1\anOCb 0 pe 3ynb Ta Ta x 06nY4eHI1fl n p l1 pOAHOr o CBI1H lla n po 
TOHaMI1 C 3He pr He~ 65, 6 M3 B. 

3 K cnE P HME HTAn bHA~ YAC Tb 

AnR 06I1Y4e Hl1fl I1c non b3 0 BanCR XI1M~~ eC K I1 4 I1C T W~ np l1 pOAHbl ~ CBI1 
Hell 101 CBI1f1el.l, 060r a ll\ eHHbI~ 1130TOnaMI1 206 P b 11 207Pb /T a6n . 2/ , 
n p l106 pe T eH H bl~ B r OCYA<:l pCTBe HHo M llJoHAe c T a6 \.1 I1 bH~X 101 30T o nOB CC CP. 
~ 3 CB HHllOBO~ ~OI1b rl1 T Onll\HHO~ - 0,2 MM WT a MnOM Bblpe3an lo1 Cb A Io1 C K ~ 

Al1 a Me TpOM 10 MM. T OI1ll\~ H a KalKAor o AI1 CKa onpenena na c s no aec y 
(- 0,22 r / cM2 ) . 1-1 3 3 Tl1X A~C KOB c o6 l1 pan l'1 Cb M...,we HI1 TOn ll\ I1 HO~ AO 
3- 4 r/cM 2. 

Mlo1we HI1 06 n Y4a n lo1 c b BHe WHI1 M ny 4 Ko M n pOTOHOB C 3H eprl1e ~ 64+1 M3 B 
Ha 10130XpOHH OM 11I1KnOTpOHe Y-2 4 0 11Hc TI1 TYTa RAe pHblX Io1c c ne A o BaHI1~ 
AH YCCP /K lo1 e s/. CooT Be T c T By~aR 3 TO~ 3 Hep r l111 Ben...,4l1Ha Ce 4 e H\.1 fl 

M6 / 14;GblllaMOH I1TOPHO~ pea K~ "" ~1 27Al(p, 3pn)24Na. paB HaR 11 , 2 e a a r a 
AnR paC 4e Ta nOTOK a npo ToHo B, n pOXOAflll\ I1X 4epe 3 MI1We Hb . Ta K KaK 
MI1WeH I1 npl1 0 5nY4eHI111 He OXnalKAa I1I1 Cb , Be n H411 Ha TaKa n pOTOHOB 
6bln a Or paHI14eHa 20- 30 HA . 
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Ta 6nHll,a 2 

1130 TonHbID COCTa B MHlIJe HeH 113 np HpOAHOr O 11 060ral.l\e llHOrO CBHHll,a 

HSOTOllHRtt COCTaB B % 
MHweH:b 

204 pg 206PI 207P8 208PI 

PC rrpHpo.IUUrtt 1,4 24,1 22,1 52, 4 

206p(, 0,02 95,9 2,76 1,34 

207PB 0,01 1, 39 93,20 5, 41 

XH MHQe CKHe npnxeca npyr'n x 3ne MeHTOB I no na c no p-rv / He npe a sr
- :3 4 %lIJalOT 10 - 10- 0; np HMe CI1 TR)I(enblX art esre n -ro n , D TOM "llHCne Ta JI

nHH, OTCy TCTByIOT . 

Ta6nHll,a 3 

3Hepr l1H raMHa - KDaH TOB TannHfl Ii c ua u ua Ii I1X OT HOCH Ten bHble 
HHTeHCHBHOCTH 1 15( a c rtoru. ac u a nuu e nnx p a c -re r-a a KTHBHOCTH 

HsOTon T1/ 2 EI ' RaB %aa pacnan 

200 r t 26,1 'laC 367 88, 6 
20IT~ 73, 5 'laC 167 9,0 
202rl 12,2 ,IUi . 439 91,0 
201P8 9, 4 'laC 331 78, 4 

AKT ~B HOC T H H30 To nOB TannHR B AHC Kax o npeAenRn HCb no HHT e H
CHBHOCTH raMMa-KBaHTOB, con p O BomAa~~HX pacnaA pa,QHOH YKnHAOB 
200Tl ,20 1 Tl H 20 1P b ~ 202Tl / Ta6n . 3 / . 1t1 3MepeHI1R npOBOA~n~Cb 

C nOMO~b ~ cneKTpOMeTpa C Ge (Li) - Ae Te KTo pOM 06 beMOM 4 0 CM3
, np l1

coeA~He H H oro K 4 09 6 - KaHan bHoMY aHan~ 3a TOpy . P a 3 pe llJeH~e c ne KTpo 
MeTpa pa BHO 1,2 K3B Ha nH H ~H 122 K3 B H 2 , 1 K3 B Ha nHHHH 1332 K3 B. 
KamAbl i1 AHCK H3MepR nCR 3-4 paaa B HHTepBan e Bpe Me HH OT 30 AO 
ZOO 4a COB no cne K O H~a o6n y4eHHR / nKO/. nnOl.l\aAH nOA $OTo nHKaMH 
r a MMa - nY4ei1 o n pen ens n ac s B 1-1 3Me pe HHbiX raMMa- c ne KTpa x C nOMO~b~ 

3TAn / 16 / Ha 3BMnpo rpaMM~ EC- 1010, H I-1X 3Ha 4e HHH Hcn on b 30Ba n~C b 
AnR pa C4e Ta SbIXO,QOB pa AHOHYKn HAOB TannHR Ha Bpe MR , onT ~ ManbHo e 

AnH HaKonn eHHH 20 1T l H3 201 P b • paSHoe 3 2 4a c a M nKO . 
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PE3yn bTATbi It1 It1 X 06CY )!{ .aEH~E 

, 00 201 T 1 Peaynsra ru H3Mepe HHi1 AH$$e peH ~HanbHb l x SblXOAOB Tl,
 

20 2 ~
 H Tl B 3aS ~CHM OCT H OT Ton~H H bl MHwe HeH H3 ofio r-aute uuo r-o CSHHlIa 
206 20 7 P b H Pb 11 npw pon uo r o C B H H~a nOKa 3a HbI Ha pHC. 1- 5. T0 4KH 
Ha pHcy HKa x npeAC T a BnR~T c peAHea pH$MeTH4 ec K ~e BenH4 1.1HbI aKTHB 
Hoc Te i1 , pa CC4H Ta H H ~X ,QnR oTAenbHblX A~C KOB MHWe HI-1 . 3 Kc ne pHMeH
Ta n bHble no r pe WHOCTH onpen eneuas Be m14HH BblXOAOB paAHoHyKn H
AOB Tann HH n e maT B npeAena x +1 0%. npH6 nHme HHo o~e HeHHaR CHCTe 
MaTH4e CKaR oW H6 Ka , o6ycnoBn eHHa R PRAOM $a KTo poB, B TOM 4Hcn 
HeT 04 H OC T b~ xO,Q a KP~ BO i1 a6con~THo i1 3$$e KT H BHOCT~ per ~cTpa~~ H 

r a MMa -nY4e i1 AeT eKTopoM H o npe Ae neHHe M nOTOKa npo To Ho B, COCTaB 
nHeT OKo no + 20%. 
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20 1 20 6 
PHC. I . BblXOA Tl B 3a llHCHMOCTH 0 '1' TOJIIlJ)1Hbl MlillJe He H Pb 
I N' ~lHwe lle fJ : 1 - . , 2 - 0, 3 -0 I .E p = 6S t-b B. 

113 aaanvaa npHBe Ae HHblX Ha pHc y HKax pe ayne r a r oa H BeJlH4HH au 
"200 - 20 2rM ~ 32 XOAOB pa,QHOHYKnHAOB ~ . B TonCTOH MHweHH 4epe3 4a c a nKO 

/ Ta6n. ~ / cne nye r , 4TO Ha H60n bWH il BblXOA 20 1Tl (- 4 MKI1 / MKA- 4a c ) 
npH Ha HMe HbWH X 3a rpR 3He HMRX ,Q py r MMH paAI-1 0 HYKn l-1Aa MM Ta nnHR no 
nY4ae TCR np a o6 nY4e HHH MHwe Hei1 20 6P b . npH 06I1Y4e HHI.1 20 7p b BblXOA 
20 1T 1 Ha nopRAOK Me Hbwe np H OTHOC HT e n bHO BblCOKHX COAepll<aHHHX 
200 T l H 202 Tl. np H o6nY4e HHH npnpon uo r o CBl-IHlIa BblXOAbl 2011'1 
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T a 6.r1lil.\a 4 

BblXO,o; H OTHOCHTe JIbHOe co.o;epJf.aHHe n30To n OB TaJIJIHSI 

B r on c r srx MHlueHSIX CBHHl.\a p a 3JIH<J. Ho ro Ji30TOn Ho ro COCTaBa , 
0 6JIyt:l e HiIbIX npOTOHa MH C 3Hep r Hel i z: 65 Ib B . BeJIn<i IiHbJ 
paCC'lHTaHbI a a 3 2 <ia c a IIKO 

MKKB!MKA- tIaC J>eHl> Ji T0JlJI{ml8
 
MHJ118 Hli1 WI1118HB
 20Irl 200re 2021l 20Ir& 20'1l 2°2rtrIeL?

206 P8	 I 2, 57 4030 162 24 95,6 3, 8 0,6 

~ 2,57 4600 237 24 94, E 4,9 0 ,5 

3 2, 60 3680 120 18 96,4 3,1 0,5 

Dp~ .pt	 4 2,42 II70 154 16 87,3 II ,5 1, 2 

5 2, 53 1330 190 21 86,3 12, 3 1,4 

6 2,42 1220 157 17 87,5 II ,3 1,2 

7 2,44 1350 266 26 82,2 16,2 1,6 

Jr) 2, 6 1230 200 BI, 5	 19, 5 
2071'8 8 2,45 480 96 18 80, 8 16, 2 3,0 

/ 8 /.* LlaHHble pa6oTb1
 
'>00
 1-1 202 Tl6~n l-1 np l-1MepHO B 3 paaa HHme , a np l-1MeCH - T l B Tpl-1-4e

T ~ pe paaa B~w e, 4eM npl-1 o6nY4eH I-1 H 206 p~ 
H 200PaCC4HTaHHbi e Ha OCHOBaHI-1H HaWHX l-1 aMe peHl-11ii BblXOAbl 20 i Tl T l 

Ha npapon ucro cB ~1 H 4a o x a a an a c b 6nH3 K I-1 M ~1 K Ben H4 I-1 HaM, npl-1 Be AeH
HblM B pafior e 18 / 

Pa3AeneH He MHKp OKOn l-1 4eCTB paA I-10 Tann HA 1-1 T p ex- 4eT ~ pex rpaMMoB 

CBHH4a OTHOCHTen b HO n e rKO n po BeC TH He CKOn bK I-1MI-1 H36 Hp aTenbHblMI-1 
AnA TannHR MeTOAaMH , Han p HMep , OT rOHKO~ $ TOPI-1AOB Hn l-1 O K~cn OB 

Tannl-1 R l-1a C OO T e e Tc T By~~ HX coeAHHeHHi1 C8 1-1 H4 a / 17.18 / Hn l-1 aAc o p64 Helii 

aH HOHHblX KOMn neKC0 8 Tpe XBan e HTHo ro Tan n l-1H Ha Ka T HOHoo6Me HHblX 
CMonax THna KY- 2 Hn l-1 AaY3 Kc - 5 0 / 1 ~/ M~ OCTa HOBHn l-1 Cb Ha nocneA He M 

MeTOAe 6na r OAa pR ero xopouie si BOCn p0 1-13B OA I-1MOCH I 1-1 n pOCTOTe a sr
nonHe HHH 110 

Cx eaa Me TOAHKH BblAeIleH HR paAHOTan IlHH 1-1 3 06n Y4 e HHo ro CBHH4 a 
6blna CJ1eAYIOUlaH . CBHHe 4 pa CTBopHIlH B HNOs 1-1 o c ax a an a B 8H AePb,Br2• 

no n Y4eHHbli1 no c n e OTAen e HI-1H o can x a ¢ll-1nbTp a T 3 MOJ1 b n o K Br, co 

Ae pmaUlHIii He6 o J1 bWOe KOIlH4eCTBO Br2. n ponycKan l-1 4epea Ko noHKy , 
a a n onHeH Hy lO HOHo o 6MeHHo lii C Mon o~ KY - 2x4 /l-1nH Aay3 Kc 50 x4 / , 8 KO
TOPOi1 aa n epx a a an ca KOMnne K c H~i1 110 H [ T l Br41- . llocne ruia TenbH O~ 
npOMbJ8 Kl-1 KOnOHKI1 AnH YA a J1e HHR CJ1eA OB C8 11H4a 1-1 paAHOaK TI-18HOrO 

BHcMyTa TanJ1HIii 3niOI-1 pOaaIlCH 1 Monb Hel. XHMI14 eCKI1i1 BblXOA paAHo
TannHR 6 brn o xono 8 0%. 
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HOMEP KAHA I\A 

PHC . 6 . r aMHa- c n elcTp n p e rra para p anaoax-ras nor-o TaJI.rUUl , 
s unen e uno r-c H3 206P b <.rep e3 31 <i IIKO II H3 Mep eHHblH 'le p e 3 

5 'I ri oc.ne nunerreun a , 

raMMa - c n e KTp n pena paTa paAl10TannHH, BWAeJ1eHH Or O 1-1 3 06nY4eH
Ho r o nOTO KOM n pOTOHOB C Ep = 6 4+ 1 M3B 206P b . no x a aa u Ha pHc .6. 

PaAHo HYKJ1 I-1AHaR 4 HCTOTa n p e n apa Ta no 201Tl p a BHa 9 5- 96%. npl1MeCH 
200Tl H 202 T l Mo mHO , B n p I-1 H4 l-1ne, c o xca r wr s , Me HRfl 3H e p reTH4eCKoe 

OKHO. Hanpl-1Me p , ecn l-1 CHH3 HT b 3Heprl-1~ HaJ1e TaIOUlI-1X npOTOHOB Ha 
22 M3B H TonUl I1HY MI-1We HH AD 1 , 6 r / c M , TO npl1Me CH 200Tl H 202 Tl
 

CHl-1aRTCR AD 2,5% H 0 ,4% COOTBeTCTBeHHO ; npa 3 TOM au xon 201 Tl
 

YMeHbWI-1TCR AD 2 , 5 - 3 MKI-1 / MKA- 4. AaJ1bHe ~Wee CHl1meHHe 3HeprHI-1 
npOTOHOB He 4enecoo6pa3Ho, TaK Ka K BblXOA 20 1Tl 6YiJ,eT nanar s npH 
npaKTI14eCKH nOCTORHHblX aux c n ax 200TI H 202Tl /pHc.1 H 3/ . 9 



OTHoc ~TenbHo B~COKOe cOAep~aH~e pa A~OH YKn~AH~X np ~ HeCe~ 
eA~H C T BeH H ~H HeAOCTaTO K n p~HeHeH~A M~We H~ 206Pb AnA non Y4e H ~A 
201T1 no c paB He h ~JO C H~weH b JO ~3 203Tl. OAHaKO co r nacuo n po a e-
Ae HHblM oueu xaa 161 C Y4eToH nepnona nonYBblAeneH~A Tann~A 113 op
raH~ 3Ma / 35 , 6 4/ OTH OC~Ten b Hoe cOAep~a H l1e paA~oHYKnHAHWX n p~

Me ce~ oxono 3-5% B npen apar e 201 Tl He 6YAeT CYUleCTBeHHO noau
uiar s nonY4ae HYJO na uae ur on paAHa l~ ~O H H YIO Aoay, ~ npl1 r OAHOCTb 201T1, 
B~A ene H Horo ~ a 206 p b , AnA AAe pHO - MeAH lI ~ Hc K~X HccneAOBa HHH 6YAeT 
onpeAenATb cA Ka4 eCTBOH A~a r HOC T ~4 eC KO~ ann a p a T YP~. npOBeAeHHble 
3Kcn e p~ Me HTan b H~e ~ccneAOBaH~A /20 / nOKa a~BaJOT, 4TO COOTBeTCT BYJO 
UI~A B~6op KOnn l1MaTOpa ~ 3He preTH4eCKo r o OK Ha aHanH3aTopa AnA 
C lI~HT ~nn A lI ~oHHO A KaMep~ n03BonAeT CH~3HT b OTp~ lI a T enb Hoe BnHA
H ~e n p~ Mec e A 202Tl Ha Ka4ecTBO ~ 3 06 p a~eH I1 A . 

B 3aK nJ04 eH~e aB T op~ B~pa~aJOT 6naroAa pHOCTb r pynne 1Il1KnOTpOHa 
3a n pOBeAeH ~ e 06nY4eHHA, B . 6 . 6pYAaH ~ HY , A.$ . HoBr opOAOBY aa o6ec
n e 4 e H~e pa60 Tbi 113Me p~Tenb Ho ro lI eHTpa ~ r. a06e peHlI aa nOMOUl b 
B pa60Te . 
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