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.1. 88E,llEHf..1E 

8 Ha'lane wecn1,necATbiX ro.noe nocne MHoroKpaTHO npoee,neHHbiX 11C1lbJTa

HI1i1 A,nepHoro opy>KI1A Ha'lani1Cb 11ccne.nopaH11A no onpe.neneHI110 ypoeHei1 cyM~ 
MapHoi1 y,ne1lbHoi1 6eTa-aKTI1BHOCTI1 e 11r11ax cocHbl I 11. On.1e4anaci. onpe.ne

lleHHaA· KOppenAI . .\11A Me>K,ny ypOBHAMI1 y,nenbHOYl pa,ni108KTI1BHOCTI1 B 11rnax COC

Hbl 11 Bbl1la,neHI1AMI1 npo,nyKTOB A,nepHbiX B3pb1BOB. 

,. 8nocne.ncTBI1W 11rnbLcocHbl (11;c.) paccMaTpl1eani1Cb KaK. xopow11i1 6110I1H

,ni1KaTop pa,n.11au11oHH biX 3arpA3HeHI1i1 np113eMHoro eo3,nyxa 
121 . 8 .nanbHei1weM 

pa31l11'1Hble' rpynnbl. cneu11an11cTOB . 6onee ,neTanbHO 113y'lanl1 xapaKTep . K01le6a

HI1i1 co.nep>KaHI1A · pa,nllloaKT11BHOCTI1, nocne 11C1lbJTaHi4i1 A,nepHoro opy>KI1A, aeap~1i1 
Ha, A3C 11 cneu11anbHbiX :~K:cnepi1MeHTOB c · uenbto 11Cnonb3oeaHI1A 3Toro 611011H

A11KaTopa B ·Ka'leCTBe YAOfii-;IOrO M8Tep11ana AllA KOHTpOnA co,nep>KaHI1A pa,n110-

8KTI1BHOCTI1 BO BHeWHei1 cpe,ne. •• f ~· ~ 

.. Pe3ynbT8Tbl 11ccne.noeaHI1i1'noKa3anl1, 'ITO 11.c • .nocTaTO'IHO 6biCTpo 11 aKT11BHO 

a6cop611py10T' npaKTI14eCKI1 ,Bee! 3H8411Mble p8A1108KTI1BHble '1130T01lbl, 1lOAB1lA_IO

LU11eCA BO BHeWHei1 cpe.ne noc~e AAepHbiX B3pb1BOB 1111~ aeapl1i1 Ha peaKTopax: 

1311, 9~sr,.60co, 103Ru, l4'\Je,·,}44Pr, 125sb,140La., 140Ba.,I1T . .n. 

8 TO >Ke epeMA OTCYTCTBI1e pa,ni101130T0110B 1111H 11X He3H8'111Te1lbHOe co,nep

>K8HI1e e· 11.~. cny>KI1T Heo6XOA11MbiM ,noKa3aTe1lbCTBOM 6naronOJlY'IHOfO . CO

CTOAHI1A BHeWHei1 CpeAbl B paccMaTpi1BaeMOM acneKTe. np11 11HTepnpeT8U1111 

pe3y:nbT8TOB KOHTpOilA Ill 11CC1leAOB8HI!IYl He06XOA11MO Y'II1TbiB8Tb 'paHee• 3KCne

pi1MeHT81lbHO YCT8HOB1leHHble 38KOHOMepHOCTI1, ·Ha116onee B8>KHble 113 KOTOpbiX -

Ce30HHble Kone6aHI1A pa,ni108KTI1BHOCTI1 B 11.C. 11 B03p8CT 11.C., OT611paeMbiX AllA .. 
113MepeHI1i1. 

8 'HaCTOALUei1 pa6oTe enepBble npe,ncTaeneHbl pe3ynbTaTbl ~ccne.noeaHI1i1 
CO,nep>K8HI1A pa,ni108KT11BHOCTI1 B 1-l.c., OTOfipaHHbiX B , pai1oHe; paC1101lO>KeHI1A 

Of..1Af..1 &iJ .s oKpecTHOCTAX r.,lly6Hbl. 

' 
·--.-: 

2. OT60P nP06 f..1 VI3MEPEHJ..1E 

8 paHee ony6ni1KoeaHHbiX pa6oTax 1 l-a: Bl aeTopbl noKa3a1111, 'ITO cTap.ble 
: '; - .·· ... · ···-' ,; ,· 

11.c. a6cop611py10T pa,ni10I130T01lbl 113 eoo.nyxa (4epe3 a3po3onl1 111111 110Hbf e paCT-

eope)'"''3a~e'TI-Io aKTI1BHee Mono,nbiX;H;i:. 8 AaHHo~C'pa60-ie ·oTGop npo6 npoeo

,nl1ncA B OAHOM 11 .TOM >Ke MeCTe C r1110LU8A11 - 1 ra, pacnono~eHHOM B .HeCK01lb

K11X Kl11lOMeTpaX OT r. ,lly6Hbl B 38118AHOM HanpaeneHI111, HeKOTOpble np06bl 

OT06paHbl TaK>Ke c Tepp11TOPI111 TexnnoLU8AKI1 nAn Of..1Af..1. Macca CblpbiX 11.C. 

p~IBHRnacb npi1MepHo 2~3 Kr,' eo3paC1' 11.c. cocTaemm 2-9, 10-16/22-26 MecAuee, 

I Obl-C.Rl.n{"ufi~ KH:nrryt I 
1Ul'!lfildX llC:t' l.t.IOIIIIII 

6:""S111r!OTEKA. ---



a nepliiOA11'1HOCTb OT6opa KOJle6anacb OT ABYX HeAellb AO MeCAt.ta. 1/l.c. Hape-

3aJlliiCb AJlliiHOH .1-1 ,5 CM, a 3aTeM BbiCYWIIIBafli!ICb nplil TeMnepaType He 6onee 

100°C. noArOTOBJleHHble TaKI!IM o6pa30M cyx111e l!lrJlbl noMeLUam1Cb B KOHTeHHep 

. Tl!lna Mapi!IHennlil o6beMoM 0,5 11111111 3 11, 111 1113Mep~nlilcb cneKTpbl Ha raMMa-cneKT

poMeTpe c Ge(Li)-AeTeKTopoM o6beMoM 72 cM3 ; I!IMnynbCbl AeTeKTopa 'lepe3 

4096-KaHaJlbHbiH · ~HTepcf>eHC nepeAaBaJli!ICb AJlA aH.a111!13a B. KOMnbiOTep' Tl!lna 

IBM PC/AT. 

,, 

·. 3. PE3YnbTATbllt13MEPEH11117t; 

~J 7 40 ' 
KpoMe ni!IKOB nonHero nornoLUeHI!IR oT 1!130Tonos Be , .. K • 111 HeKoTopblx 

1!130Tonos ceMeHCTBa ypaHa 111 Topi'IR so scex nony'leHHbJX cneKrpax o6Hapy>t<eH 
. 187 
TOJlbKO OAIIIH ni!IK OT liiCKYCCTBeHHoro lii30TOna- Cs • Ha plilc .. 1a, 6 npeA-

CTaBneHbl Tlilnlii'IHble CneKTpbl cPOHa Ill npo6bl COOTBeTCTBeHHo;;He3Ha'II!ITeJlbHOe 

KOJllil'leCTBO Ia7 Cs o6yCJ10BJleHO JlliiWb rno6aJlbHbiMiil BbJnaAeHI!IRMiil Ill He 

npesbtwaeT pe3yni:.TaTos aHanorlii'IHbiX -lii3MepeHIIIHi nposeAeHHbJX B · APYrlilx 
I 3 8/ . 

per111oHax 3eMHoro wapa 2• • • .,. . , , " . . 

Ko11e6aH111R paAI!IOKOHUeHTpaUI!IIil 137 Cs y CTapbiX 111.c. npeAcTasneHbl Ha 

p111c. 2. BIIIAHO, 'ITO y cTapbiX 111.c •. (so3pacT 10-25 MeCRues) YAenbHaR paAI!IoaK

TiiiBHOCTb npaKTiil'leCKiil He 3aBIIICIIIT QT, BpeMeHI!I rOAa, <T.e. Ce30HHble KOJle6aHI!IR 

He Ha6J110Aa10TCR. 
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P111c. 2. KoHqeHrpaquR pacJuoU3oTonoe 

CUMOCTUOT epeMeHu,zocJa:,, 

187 cs 

MECSILJ,bl (1990 r.) 
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YAenbHaR paA~t~oaKTitiBHOCTb Q, 6K/Kr. ,.MonoAbiX 1.1.c. (eo3pacT AO .10 Me' 

CRUeB) npeACTaeneHa Ha pltlc. 3.· np~ CBOeM pOCTe MOIIOAble lti.C. 6onee ltiHTeHCitiB· 
' 187 ' ' ' ' 

HO a6cop6~t~pytoT HeKOTOpble lt1_30TOnbl (B TOM 'llt!Cne · Cs ) 'lepe3 KOpHeByto 

c~t~cTeMy, a 1.13 B03AYxa o'leHb Mano. AocT~t~rHye MaKclt!MyMa, Q MOIIOAbiX ~t~rn . 

Ha'l~t~HaeT cnaAaTb, 3TOT npouecc MO>t<Ho annpoKCitiM~t~posarb Bblpa>t<e~ltleM: 

Q = q
0

exp(-A
1
t) + q

1
exp(-,\t), ( 1) 

rAe q 0 , q1 - KOHCTaHTbl YAeilbHOH paA~t~OaKTitiBHOCTitl; t - epeMR (MeCRU), 

npoweAwee c Ha'lana Ha6ntoAeH~t~R; A 1 , -:\2 - Ko3cjJ!fl11UitleHTbl 3cjJcjJeKTitiBHoro 

BbiBeAeHitiR 1.1 nornor.ueH~t~R. 

An!lpoKc~t~Mau~t~R ( 1) no 3Kcnep~t~MeHTanbHbiM 3Ha'leH~t~RM (p~t~c.3) npo

BOA~t~nacb no CTaHAapTHoi1 nporpaMMe FUMILI; pe3ynbTaTbl cneAYtoi.Uitle: % =:o 

=8,11;·~ q 1 =0,613; A1 = 0,259;_ A2 = -0,0649.1,13nony'leHHb1Xpe3ynbTa

Toe B11AHO, 'ITO nocne AOCTiti>KeHitiR MaKCit!MyMa Q CKOpOCTb nornotUeHitiR (111.160 

1.13 nO'IBbl; 'n~t~6o 1.13 B03AYXa) y MOIIOAbiX lti.C. 3aMeTHO. CHiti>KaeTCR.' 3TO corna

cyeTCR c l-1~eecTHb1Mitl cjJaKTaM~t~ 14•. 51_, 'IT~ no.cne 3arpR3HeH~t~R B03Ayxa pa

AOHOit13oTon.aM~t~ CTap!.le lti.C. nornor.uatoT lt!X 1.13 aTMOCcjJepbl 3Ha'llt!TeilbHO IIY'I· 

We, 'leM MOIIOAble lti.C. 1!13 aHanlt13a nony'leHHbiX pe3yilbTaTOB (plt!C. 2) 3a ne

plt!OA lfiCCileAOBaHitiR He 06H!Jpy>t<eHO Ce30HHbiX KOne6aHitiH )S1 cs B CTapbiX 

.7 

T 0 

• 
B 

5 

x .. 
·ZJ A 
~ 

~· ca 3 

It 5 

... 
Puc. 3. KoHqeHrpauun parJuou3orona 
cul'riocru or eo3pacra, •- u3MepeHun, 

s 7 8 9 -to -ti -12. 

8o3PACT Wrl\ COCHbl, MECIIU, 
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187 
Cs 6 MOnoObiX uznax COcHbl e'3a6U· 

o- annpOKCUMB/.IUR. 

4 

:J 

0. 
~ 
'l 

lfi.C., a CpeAHRR KOHUeHTpaUitiA 3Toro lt130Tona COCTaBnReT.B·CyXItiX 1.1rnax, B nec

HbiX Macc~t~eax s6n~t~31.1 AY6Hbl, Q :: (1,5 ± 0,35) 6K/Kr. YKa3aHHoe 3Ha'leime 

Q AOBOilbHO M~lflO It! He npeBbiWaeT lt13BecTHble aHanorlti'IHble pe3yilbTiiTbl; nony- · ' 

'leHHble B Apyrlt!X per~t~oHax 12• S, S/ .; MO>KHO TaK>KB YTBep>t<AclTb> ~TO AeRTeilb· ·· '' 

HOCTb KaK~t~X·n~t~6o npeAnpltiRTifli1, pacnono>t<eHHbiX epn~t~31.1 Ay6Hbl 1.1 TeM 6onee 

B CaMOM ropoAe, He BHOCitiT BKilaAa B OKpy>t<ator.uyto cpeAY B paccMaTplt!BaeMOM 

acneKTe. CneAyeT TaK>t<e oTMeT~t~Tb; 'ITO AY6Ha 1pacnono>KeHa Ha w~poTe ..;. 60°, 

'ITO cocneercTsyeT 17 1' Mlt!Hit!MYMY rno6anbHbiX BblnBAeH~t~i1. · 

B. pa6oTe 161 npeAcTaeneHbl pe3ynbTaTbl paA~t~au~t~oHtioi1• o6CTaHOBKitl e 

MocKse s 1986-1988·rr., o6ycnosneHHbie 'sbmaAeH~t~eM ue3~t~R. 1113 yKa3aHHbiX 

B 3TOH pa6oTe AaHHbiX CileAYeT, 'ITO AO 26.04.86 KOH,UeHTpaUitiR 187Cs . B 803· 
..,.19 -19 

AYXe KOne6anacb OT 1,3 •10, AO 4 •10 K~t~/n. 3Ha'leHitle q 28-29.04.86 

pasHRnocb 1,2 • 10-15 K~t~/n;· 3aTeM 'koHueHTpau~t~R 187 Cs s B03Ayxe 6biCTpo ' 

cnaAana, 1.1 s Koiiue 1987 r. 3Ha'leH~t~e cocTasnfino or 1,1 AO 4'· 10-19 'K~t~/n. 
. -18 . -19 ' " . . . . ' 
Ben~t~'l~t~Ha q ... 10 7, .10 .. ·. K~t~/ncooTBeTcTeyeT s 1.1.c. Q =(1,5±0,35) 6K:/Kr 

cyxoro e'eca ~t~:c. ~t~n~t~'..;. 0,6 6 ~/Kr Cblporo eeca 1.1.c. · 

BecT~t~ · Maccoebli1''i<oHTponb KOHUeHTpau~t~i1 · e eo3Ayxe cTonb Manoi1 senl1· 
. : ' ' ... ' ' . ' . . ,. • ' 5 3 ' . 
'llt!Hbl o6bi'IHb1Mitl cnoco6aMitl (npoKa'IKa '1epe3 cj:l~t~nbTp -10 M B03Ayxa; raM-

Ma-cneKTpoMeTplt!Rj p·a.it~ox1.1;_,11R 1.1 T . .O:.) - o'leHb TPYAOeMKaR 1.1 Aopo'roci-oR· 

.IUaR 3BAa'la. AnA cpaeHeH~t~R AK6 AnA 
187cs -4,9·10-13 K~t~/n 191 .. ·" -

B pa6on~ /11/, '· Ha OCHOBaHitlltl 3Kcnep~t~MeHTailbHbiX pe3y~bTaTOB yKa3aHa 
. ' . . . '' ' 1 '' 

Ce30HHaR KOppeiiAI.IItiR _KOHUeHTpaUitlltl KOCMOreHHOrO lt130TOna Be , Mlt!Hitl· 

' ManbHoe c6Jiep>K<iHI1e' \ 
1 

Be . "a B03AYXe o6Hapy>t<eHo 31.1MOi1 It! MaKCit!ManbHOe 

eecHoi1 ..:::. neToM. Haw1.1 pe3ynbTaTbl (p'~c. 2) 6n~t~3Kitl K 3Tit!M 'ebll3o.riaM • 

B pa6oTe /7/ · ,TaK>t<e 1 ~t~MeK>'rcR npeAsap~t~TenbHble AiiHHble o en~t~RHitllfl pa3· 

Illfi'IHbiX aTMOccjJepHbiX YCIIOBitiH (sna>KHOCTb, CKOpOCTb BeTpa, AaeneH~t~e, o6-

naliHOCTb, TeMnepaTypa) : Ha coAep>t<aH~t~e 1.1 sbma.iteH~t~e ~t~3oTonos 1.13 np~t~3eMHoro 
CIIOR B03AYXa. Bee in~. cjJaKTOpbl TaK>Ke Heo6XOAHMO Y'llt!TbiBaTb np11 ltiHTepnpe

TaUitlltl KOne6aHitli1 KOHUeHTpau~t~i1 paAit!OaKTitiBHOCT11. B B03AYXe. 

Ha ocHoeaHitlltl nony'leHHbiX pe3ynbTaToB MO>t<Ho CAenaTb cneAYtoll.\ltle oc-, · 

HOBHble BbiBOAbl: 
, , "1 I , .. 

1. ltJrilbl COCHbl RBIIRIOTCR YA06HbiM It! BbiCOKO'IYBCTBit!TeilbHbiM 61t!Oit!H· 
/> ' ••• "' • ) ~ 

AltiKaTOpOM AIIR AOnonHit!TenbHOro KOHTPOIIR paAit!OaKTitiBHOCTitl BHeWHe.i1 CpeAbl 

1.1 B nepeyto O'lepeAb 3a KOHTponeM paAit!OaKTitiBHOCTitl B03AYXB; 

2. Er.ue pa3 nOATeep>r{AeHo -~lO/ , ~~b ,d.eRTenbHOCTb npeAnp~t~RTHi1 e6n~t~31t1 
AY6Hbl 1.1 s caMoM ropoAe noKa He sn~t~ReT Ha co.riep>t<atme paA~t~OaKTitiBHOCTitl 
B B03AyXe; 

' '' 187 ' 
3. CpeAHRR KOHUeHTpaUitiR Cs COCTaBnReT (1,5±0,35) 6K/Kr B CYXItiX 

' ' 18 
lti.C. ('ITO COOTBeTCTBYeT KOH,UeHTpaUitlltl 3TOrO lt130Tona B B03AYXe - 10- 7 
710- 19 K~t~/n); . . 

4. He o6Hapy>f<eHbl Ce3oHHble Korui6aHitiR 187 Cs , B lti.C., a KOHUeHTpaUitlltl 

APYrltlx ltiCKYCCTBe~HbiX lt130TO~OB; ~cnycKaior.u~t~x raMMa·KBaHTbl, npeHe6pe>KitiMO 
' . . . 1 

Mailbl; HO o6Hapy>t<eHbl Ce30HHble Kone6aHitiR KOCMOreHHOrO lt130TOna Be ; 

5 



5. YcTaHosneHa 3aKoHoMepHOCTb lii3MeHeHiiiR KOHUeHTpaUiillil 

nOAbJX 111rnax .. 

137 
Cs B MO· 

. As.Top~J .~blpa>t<aiOT 6naronapHOCTb A.H.KaprliiHY 3a 6onbWYIO noMOLUb s npo· 

senefilillil. r.aMMa'cpe_KTpoMeTplillil, B.A.KynliiKOBY. 3a·, noMOLUb e.. c6ope 111 nonro.-. 

TOBKe npo6 ':' M.M.KoMO~Ki:>By 3anoA.Itep>KKY Ill BHiiiM3Hiile K pa60Te. 

~;. 
>,··· 

~· ... '( h~ 
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