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/l/ -
Co3.z:i;aHHe HEP - 2 , peKoHCTPYKUHH CHHXPOUHKJIOTpo-

12 /, 
Ha , ' n rrpe.ri;rronaraeMoe yeeJIH':leHne MOW:HOCTH .ri;pyrnx 

H.ri;epHo-qin3H':leCKHX ycTaHOBOK B OHRH npneenn K Heo6-

xo.ri;nMocTH HMeTh .ri;aHHhie - 0 pa.ri;noaKTHBHOCTH BHetimeii 

cpe.ri;h1 B -paiioHe pacnoJio:>KeHHH OHRH JJ;JIH ycTaHOBJieHHH 

BJIHHHHH BHOBh BBOJJ;HMhIX ycTaHOBOK Ha pa.ri;naUHOHHYIO 06-

CTaHOBKy. C uenhIO' noJiy':leHHH TaKOH HHqJOpMaUHH naMH 

6Lmn "npoee.ri;eHhI H3MepeHHH __ co.nep:>KaHHH raMMa- pa.ri;noaK

THBHhIX. "n30TOilOB B Tpaee H IlO':IBe, ypoBHeii cyMMapHOH 

6eTa-pa.ri;noaKTHBHOCTH IlO':IBhl n 'TpaBhl, CYMMapHOH aJihqia

H 6eTa-pa.ri;noaKTHBHOCTH BOJJ;hl OTKphIThlX BOJJ;OeMOB, a 

TaK:>Ke qioHa raMMa- H3Jiy1:1eHHH n 3apH:>KeHHh1x 1:1acTHU. 

8 .z:i;aHHOH pa6oTe npe.z:i;cTaBJieHhl pe3yJihTaThl H3Mepe

HHH pa.ri;noaKTHBHOCTH BHenmeii c11e.ri;hl B paiioHe - OHRH 
3a nepno.n 1971-1975 rr. -

1. CooepJtCa11Ue 2aMA1a- paouoaKmuew,1x u3omonoe 
e eepx11eM c11oe no'leb1 u mpaee 

,UJIH onpe.ri;eJieHHH co.ri;ep:>KaHHH pa.ri;noaKTHBHhIX 3JieMeH -
' ' 

TOB IlPOH3B0~HJICH OT6op npo6 BepxHero /TOJIW:HHOH _5 CM/ 

CJIOH IlO':IBhl n TpaBhl a IlHTH, a c 1974 ro.ri;a B mecTH KOHT

POJihHhIX IlYHKTax, noKa3aHHhIX Ha pucy11Ke. 0T6op npo6 

npOH3B0JJ;HJICH OJJ;HH pa3 B ro.ri;y, B ceHTH6pe. 

03MepeHHH raMMa-cneKTPOB npo6 IlO':IBhl H TpaBhl 

npOH3BOJJ;HJIHCh Ha noJiynpoBOJJ;HHKOBOM raMMa- cneKTpo

MeTpe C repMaHnii-iIHTHeBhIM .ri;eTeKTOpOM 061>eMOM 40 CM
3 

B Te':leHHe 12 H 24 'IQC06 COOTBeTCTBeHHO. 
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J 18 l<M ISIS 

CxeMa pacnoAoJKeHUJI nyn1<moa om6opa npo6 no'lab1 u 
mpaab1: ■ - cmpoJ11J1UiicJ1 HEP-2; 181 - nyn1<mb1 om6opa 

Ta6Au11a 1 

Koun.euTpaIJ.HH ecTeCTBeHHhIX pa.u,noaKTHBHhIX 3JieMeHT0B 

B Il0'IBe, z/ 2 

-

~ 
232~, 238u, 226aa, 4<Jx 4<Jx ,, , 

: ,1-<i 

,It!l x10-7 x10-7 x10-14 x10-7 x10-7 

82±15 10±2 
4, 

1971 - 17.t4 ~0,5:t5,4 I 
1972 62!11 12.±2 34±6 18:t4 

'!i, 
1973 62±11 12:t:2 39±6 18.t4 19,7.t~,3 I 

;3±2 
<, 

1974 68:t.12 39:t:6 17±4 18,3±3,7 

1975 55:t10 10.±2 31±5 19:t4 -
Cpe,IlHee 66±11 Ht.2 36±6 1at4 -
JJamrHJJI 60 12 32 -1+35 -

~o~ · 6 2 Ta AUi/a 

AHaJIH3 pe3yJihTaTOB H3MCPCHHH noKa3aJI, 'ITO xapaK

TepHhIM .U,JIH BCCX npofi Il0'IBhl .liBJI.!ICTC.!I HaJIH'IHC B HHX 

raMMa-pa.u,uoaKTHBHhIX H30T0Il0B CCTCCTBCHH0ro npoHCXQ)K

,!J,CHH.!I: KaJIH.!1-4O, npo.u,yKT0B pacna.u,a TOPH.!1-232, ypiua-

. 235. H3 H30T0il0B HCKYCCTBCHH0ro npoHCX0)K,!J,CHH.!I HaH

fiOJihllIHH BKJia.U, B CYMMapHylO raMMa-aKTHBH0CTh .u.aeT 

IJ.C3Hii-137. Co.u.ep)KaHHC .u,pyrHx raMMa-pa.u.noaKTHBHhlX 

H30T0il0B HCKyCCTBCHHoro npoHCX0)K,!J,CHHH HC3Ha'IHTCJihH0. 

raMMa-pa.u,uoaKTHBH0CTh TpaBhl ofiyCJIOBJICHa B oc

H0BH0M H30T0ilaMH, o6pa3oBaBUIHMHCH B pe3yJihTaTe nc

IlhITaHHH .!l.u,epuoro opy)KH.!1, a TaK)Ke KanneM-4O - H3oionoM 

ecTeCTBeuuoro nponcX0)K.U,eHHH. 

B ma6A. 1 npe.u,cTaBJieHhl ycpe.u,HCHHhlC no BCCM nyuK

TaM BeJIH'IHHhl KOHI.(eHTpan.nii ecTCCTBCHHhIX pa.u.noaKTHBHhlX 

:weMeHT0B B Il0'IBe; 3TH pe3yJihTaThl xopollI0 cornacyIOTCH 

C .U,aHHhIMH pafiOT / 3 - 6/. · 

B ma6A. 2 npHne.u,eHhI pe3yJihTaThI H3MepeuHii co.u,ep

)KaHHH n.e3HH-137 · B nepxueM · cnoe no<IBhI; uaUIH .u,aHHhie 

4 
t .. 

Co.u,ep)Kaune l.(C3H.!I- 137 B no<IBC ", MKu/KM 2 · 

.. 
~,It!l I97I I972 I973 1974 I975 
,_,.v" 

l 40 23 30 12 16 
2 . 47 60 58 25 I8 
3 63 55 67 39 21 
4 83 . 52 47 24 32 
5 98 73 I9 28 20 
6 - - - 27 39 

cT\A1mee 66±24 53±18 44±20 26±9 24-~ 
,na.HHHe 4-7 54, 7 ·:i I4+85 7 9~I8 :i, 94±15 ·r. -

(5cM)** (20cM) (30cM) (50cM) 

74sI9
4

'1 

(IOcM) 

* OUIHfiKa HaUIHX H3MepeHHH C0CTaBJIHCT 25o/o. 
** B KpyrJihlX CK06Kax yKa3aHa T0JIIIJ.HHa CJI0H OTfiHpaeMOH 

npofihl Il0'IBhl. 
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cpaBHHBaIOTCH c peJynhTaTaMH pa6oT/4- 7 I. B ma6A. 3 H 4 
npe.zi;cTaBneHhl pe3ynhTaThl H3MepeHHH co.zi;ep)KaHHH ue-
3HH- 137 n CTPOHl.(HH .. 9O B T~aBe. CTpOHl.(Hii:-9O BhI,!J;enHnCH 
pa,!J;HOXHMHqecKHM MeTO,!J;OM1 

/ H H3MepHnCH Ha YCTaHOBKe 
c ManhIM qioHoM YM<I>- 15OOMI12( B 3THX )Ke Ta6nnuax 
.zi;nH cpaBHeHHH rrpHBO,!J;HTCH .zi;a.HHhie pa6oT/4- 6 ,9 ,IO/. Yae

nuqeHne, no cpaaHeHHIO c 1973 ro.zi;oM, KOHUeHTpaunnue
JHH-137 H CTpOHl.(HH-9O B TpaBe B1974ro.zi;yB 3 H 1,3 pa3a, 
COOTBeTCTBeHHO, o6ycnoBneHO yBennqeHHeM pa.zi;noaKTHB
HOCTH OKpy)KaIOll.(eii: cpe,!J;hl B peJynhTaTe B3phrna TepMo
H.zi;epHoro ycTpOHCTBa, IIPOH3Be.zi;eHHOro B KHTae B HIOHe 
1973 ro.zi;a. ABTOphl pa6oThl 16 1 OTMeqaroT' qTo KOHl.(eHTpa-
1.(HH ueJHH-137 B B03.zi;yxe B 1974 ro.zi;y B 4,2 pa3a BhIIIIe, 
qeM a 1973 ro.zi;y, a KOHl.(eHTpal.(HH CTPOHl.(HH - 90 yBennqn -
nach Ja 3TO )Ke BpeMH a 3,7 paJa . 

2. CyMMap11a.R zaMMa- 6ema paouoa1<mu611ocmb . 
npo6 no'l6bl u mpa6bl 

lIJMepeHHH ypoaHeii: cyMMapHoii: raMMa - 6eTa - pa.zi;noaK -
. THBHOCTH rroqahl H TpaBhl npoBO,!J;HilHCh Ha ycTaHOBKe YM<I>-
15OOM c noMOll.(hIO cqeTqHKOB CTC-5 / 12 ,;'.zi;nH CO)K)KeHHoii: 
TpaBhI/ H CTC-6I12/.zi;nH rroqBhI/, paBHOMepHO OKpy)KeHHhlX 
rrpo6aMH. O6'heMhl 'npo6 COCTaBnHnH: 30Ilhl - 41 CM3 ' 

rroqBhl - 120 CM 3-PeJynhTaThl H3MepeHHH npe.zi;cTaaneHhl 
a ma6A. 5 u 6.· 3.zi;ech TaK)Ke JaMeTHO yBenHqeHHe YPOBHH 
cyMMapHOH raMMa- 6eTa -aKTHBHOCTH TpaBhl a 197 4 ro.zi;y 
no cpaBHeHHIO C 1973 ro.zi;oM, rrpHqeM 3TO yBenHqeHHe paBHO 
1, 73, qTO xopOIIIO cornacyeTCH c . .zi;aHHhIMH pa60ThI/6/ -

1,75. 

3;, CyMMapHa.R aAb,fJa- u 6ema- paouoa1<mu611ocmu 
600b1 OmKpblmblX 6000eM06 

)];nH orrpe.zi;eneHHH 3arpHJHeHHOCTH B0,!J;hl OTKPhIThIX 
B0,!J;OeMOB rrpo6hl OT6HpanHCh Herrocpe.zi;cTBeHHO B MecTax 
c6poca CToqHhIX BO)];. B KaqecTBe qJOHOBhIX rrpo6 6hinH B3HThl 
npo6h1 BO,!J;hI HJ MocKoacKoro MopH H p.,IJ;y6HLI. B I 974-
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Ta6AUlJU 3 

KoHueHTpaUHH ueJHH- 137 B TpaBe *, nKu/1<2 BhICyIIIe_HHOii: 
TpaBhl 

;~ 0 
1971 1972 1973 1974 1975 

1 440 910 640 1960 1170 

2 520 170 270 830 680 

3 - 270 420 1260 1630 
-

4 - 330 700 1870 1300 

5 590 390 JOO 1100 660 

6 - - - 1470 910 

Cpe,IUiee 520 410 460 1410 1060 
19.10. 

313..-1995(/ ~e,_ 
1200 IO, - - -

* OIIIH6Ka HaIIIHX H3Mepe1mii: ,He rrpeBhIIIIaeT 3Oo/o. 

# 

Ta6AutJa 4 

KouueHTpal.(HH CTPOHl.(HH -90 B TpaBe, nKu/z 30Ilhl 

r~ 1971 1972 1973 19'/4 

1 - · 2~8t1.1 2. 6t1 .o J.3±1.3 

2 9.6.tJ.8 - - J.0±1 .2 

3 - - - 1. 7'±0. 7 

4 6.0±2.4 J.3±1.J - 2.0~0.a 

5 - - 1 .1±0.4 1.9±0.6 

cpe.IUiee 7.8±1.a J.1±0.2 1.8±0.7 2.4±0.8 

,namn{J-6/1 4. 1i41 2.6 151 2.1 ,'S, 2.816/ 
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Ta6AU1Ja 5 

YpoBeHh CYMMapHoii 6eTa ~ raMMa- aKTHBHOCTH BhICymeHHOH 
IlO'IBhl: UMn/MUH • 2 

~ 1972 1973 1974 1975 fi1f 
B . 

l 0,35 0,57 0,42 0,34 
2 0,54 0,54 0,77 0,61 
3 0,3I 0,32 0,32 C,23 
4 0,43 0,45 0,40 0,45 
5 0,59 0,60 0,53 0,46 
6 - - 0,51 0.25 

:,,," 

--
cpe,IUiee 0,44±0,12 0,50±0,II 0,49±0,16 0,42.:t0,15 

* ourn6Ka OT,!J.CnhUOr0 HJMcpeHHJI HC npcBhilllaCT 2Oo/o. 

Ta6AU1Ja 6 

YpOBCHh cyMMapuoii 6eTa • raMMa·aKTHBHOCTH TpaBhI, 
UMn/MU11·2 JOnhI 

~~ 1973 19'{4 -/975 

B 

1 15,9.!0,4 32.2:t1,1 9, / t QJ 

2 9,1:±0,.2 12,0:to,4 . /8,() t Q6 

3 22, 5±o ,5 37, 7±1 ,o 27,6 t qg 

4· 24,0:to,6 28,5:t0,B 23,{) t QT 

5 14,7:to,B 25,6±o,B 1J,() ± QJ 

6 -· 24,4-t0,4 U{7 :t Q6 

cpe,IUiee 17,2:t6, 1 29,'7±9,3 18,3 -t 5.2 

8 
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197 5 rr. HJMep1mach pa.I(HOaKTHBHOCTh BO,!J.hl HJ Bo.u.onpo -

BO,!J.a.' O6beM npo6 paBH1IJI,CH 3 A. Ilo.u.roTOBKa npo6 .u.n,i 

pa.I(HOMCTPH'ICCKHX HJMepeHHH npoBO.I(Hnach no MCTO,!J.H,Ke, 

OilHCaHHOH B pa6oTe /R/_ lfaMepeHHJI anhqia • aKTHBHOCTH npH -

rOTOBneHHhlX o6paJQOB npoHJBO.I(HilHCh Ha ycTaHOBKe 

PB-4
11 ~16eTa·aKTHBHOCTH Ha ycTaHOBKe YM<l>-15OOM 

112~ 
Anhqia-pa.I(HOaKTHBHOCTh Bcex npo6 BO,!J.hl ue npeBhilllana 

BenH'IHHhl 1,0 nKu/A. PeJynhTaThl HJMepeHHH 6eTa· 

aKTHBHOCTH, B0.I(hl npe.u.cTaBneHhl B 111a6A. 7. Ourn6Ka HJ -

MepeHHH He npeBhilllaeT 4Oo/o. 113 Ta6nm,J.hl BH,!J.HO, 'ITO 

y.u.enhHaH 6eTa·pa.u.uoaKTHBHOCTh c6paChIBaeMhIX BO.U. ue 

npeBhilllaeT BCilH'IHHhl 10 nKu/A. Cne.I(yeT JaMCTHTh, 

'ITO cpe.u.Hero.u.oaa,i .I(OilYCTHMaH KOHQCHTpaQHJI .u.n,i BO.I(hl 

OTKph!ThlX B0.I(OeMOB HaH6onee pa,!1.HOTOKCH'IHOro 3IlCMCHTa 

TOPHJI - 232 paaua 30 nKu/A /II/·. 

Ta6Au1Ja 7 

Y.u.erihua,i 6cTa·aKTHBHOCTh BO.U.hI, nKu/A 

~I'O,ItH I97I 1972 19'13 1974 1975 
.B0J108M-

C6poc D1 p. 
BoJiry . 7,0 6,2 5,5 3,7 3,8 
C6poc B p. 
qepHYJ> . 5,2 2, 7. 2,5 3,I 3,4 
MoCKOBCK0e 
uope 4,0 1,6 2,4 2,I 3,I 
p.Jlv6Ha - - 2,7 2,0 3,8 
BoJ10llpoBOJ1 - - - 3,5 3,5 

4. <Po11 2aMMa· U3Ay'leHWI U 3apj,J1CeH1lblX 'lUCTIIUIJ 

11JMepeHHH ypOBHH qJOHa raMMa·HJily'leHHH H 3ap11)KeH

HhIX 'laCTHQ npOBO,!J.HilHCh B 58 KOHTpOilhHhlX TO'IKax, pacno

IlO)KCHHhIX Ha TCXHH'ICCKOH Ilil0UJ.a.I(Ke Jia6opaTOPHH H.I(epHhIX 

npo6neM, a6nHJH Hee, a TaK)Ke Ha TeppHT0PHH HHCTHTyTcKoii 
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'IaCTH ropOAa. ,ll;JUI 3THX H3MepeHHH HCnOJih30BaJICH CTaH

AapTHblH nepeHOCHOH Cl.(HHTHJimll.(HOHHhIH peHTreHoMeTp THna 

CPII-211 ~1KoTopLiii npeAnapHTeJILHo rpaAyHponanc11. B eAH

HHl.(ax MOl.l.(HOCTH 3KCn03Hl.(HOHHOH A03bl C noMOl.l.(hlO .raMMa -

HCTO'IHHKOB 137 Cs H 6 °Co. · .. 
Pe3yJILTaTbl H3MepeHHH 3a 1971-1975_ rr. CBeAeHbl B 

ma6A. 8, B KOTOpoii npeACTaBJieHLI ycpeAHeHHLie noKa3aHHH 

npH6opa no BCeM KOHTPOJihHhIM TO'IKaM, a TaK)Ke cpeAHe

KBaApa TH'IHLie OTKJIOHeHHH OT cpeAHero. AHaJIH3 nponeAeH -

HhIX H3MepeHHH noKa3LIBaeT, .. 'ITO qlOH raMMa- H3Jiy'IeHHH 

H 3apH)KeHHblX qacTHI.( no nceii KOHTPOJIHpyeMOH llJIOl.l.(aAH 

He OTJIHtJaeTcH OT H3MepeHHoro cpeAHero q>oHa 6onee qeM 

Ha ±2Oo/o H B npeAenax ourn6.KH npH6opa /3O-4O/o/o He npe

BLmiaeT o6LilJHOro qJOHa mi. 3eMHOM wape' KOTOphlii paneH 
·. ~l . . . 

npH6JIH3HTeJILHO '10 MKP/tt I. CpaBHeHHe HaWHX pe3yJILTa-

TOB C AaHHhIMH pa6oT / 4- 6// ma6A. 8/ noKa3LIBaeT He 3Ha'IH -

TeJILHYIO pa3HHl.(Y B pe3yJILTaTax. 

Ta6AUIJD 8. 

<l>OH raMMa-H3Jiy'IeHHH H JapH)KeHHhIX tJaCTHI.(, MKP/'l 

ro,Itll 197! 1972 1973 19'/4 1975 

HaIIIH H3Me-
peHIDI 4,I:t0,4 4,0:t0,4 5,6i0,6 5,0~,5 4,~0,4 
lla.mme /4-,1 4 51'1I , 6 0 

151 , 6 0 /51 , 5 4 16/ , -

5. BblBOObl 

B pe3yJILTaTe npoBeAeHHhIX HCCJieAOBaHHH MO)KHO CAe

JiaTb CJieAyIOll.(He BhIBOALI: 

1. PaAHOaKTHBHOCTb BHewHeii, cpeALI o6ycJIOBJieHa ec

TeCTBeHHhIMH paAHOaKTHBHhlMH 3JieMeHTaMn H rno6anLHLI

MH BhIIlaAeHHHMH. 

10 

2. YpOBHJ{ paAH0aKTHBH0CTH ecTeCTBeHHoro H HCKYCCT

Beaaoro npoucxo'fC.l];eHH.H B paiioHe pacnoJio)KeHH.H OlUIH 
He .JIBJI.JIIOTC.JI CKOJILK0.;.HH6yAL Il0BLillleHHLIMH. 

IloJii.3yeMC.H c·ny11aeM BblpaJHTh IlPH3HaTeJILH0CTL 

E.B.BaruHoij H E.<1>~O6JiaKoBoii 3a 0Ka3aHayro noMol.l.(L B 
pa6oTe. 
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