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503090 MdOL 2obLYBOZMOL doBbom. I35, bgdoldogH Fgdmbggzsdo dmbowrmEbyeos,
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69090 046905 ©sd0bdmEMmgdol Lsfyobo 3mb3gbEHMoEo0l 9090 AsbsHowgdgdo

1) () =K, = const,
2) @(r) = Ko6(r), (4)
3) @) =Ko,

Loog— 8(1)-Fo03msa96L ©ot530L @ §MbJcooL: (1) |rz0 = 0, (1) |r=¢ = .
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099 B53m3wom, GMI LEHBWZMDY sd0BIMMGds BMbMHO 350369 MdOLSS, B3 0dol
9930350 9G 005, MM sd06INEMYds 56 33543, Bd039dMPIOLIMZOL 3394695 BogH ™ Lo-
LoBEOZOM 30OHMdS

K(R,t)=0. (5)

36md0os, H®MI OMOL dm3gdmer ImdgbEdo MLslOEM 3MgdsEO XSTom (2) Homdm-
39600 oBWYBool gobEHMmmgdol sdmbsblibo 3Mod@ozmws® LMo bEgds, GmEs n>40. 53

2

59mbsblbol Mo doeg3sl FobLBMZEM3L (ogto: e_(%) bt “Iol bstolbol 3583969890
593009005 M539b0dg FobslosmMYdYBY.(3b50s, MMA Abgoglo IM3535653gEHM0sbo
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A030L 5MLEI30MbIOME A5BBHMMGIOL BMYSO 5TMBbLBom oBLIBLZOHMo BoBOIWGOO
LoEOEOL obsfoegds 8g@)-b6530gds© FoxIMJIMO bYdY, HMES EOMTO (33¢0gdOL gobad-
LYBOZMIWO 6N BMIgo 3565890 530594MBOEIGOL F0MHMOSL Tz(%T)2 Dt > 0.4[10]. (2)
50mbsblbol gl M30Lgds 90deErgdsBELIMYGOM 50FMBBEIL HMLMI30L 396G MMH03s630L
AIO0GHMM05Dg bogo®o fooom 2odmi39mwo ©sdobdmEmgdol LryMsmol Mbgdo MgGOML3Y]-
AMo ©93mbLEHOWMJ300LsMZ0b. 5T MZ5LsBOOLOM Fobliv3MMMHGd0m 0bZMEOTsE0meEo Jgod-
@905 04mb (4) 9mEEgdol dgLsdsdolo 3Mmsx3039wo FoMdmyqbgdo (Lw®.1-5), MmIwgdos
06059696 (2) 298mbobmegdols Bmyso 58Mmbsblbol M30L9dM03-MoMmEYbmdMmog 30bvw-
5E0B30L 363M9gEH 9dmbggzsdo.
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Bob.1 B9qbodsdgds (4) 306MMdol 3oMggem Fgdmbggasl, 86y HoMmBrmoygbl bsfyolo sdOE-
dm®gdols 9B mygsmmgabo gobsfoengdol dglisdsdol bry@smb.dmymg 59, sbiggg 999@yma Bobo-
GHYdDY, HG™Imgdog Fo®Imoygbgb (4)-ob @sbsdhgbo Bmpgmgdol 30BvysemobsEosl, 3o6-
39wo Mo dggbsdodgds T=0.1. Gog s3M9m3g Ho@dmoaqbl d90ga0 dMwyadol doxl.
3gbooos, H@I 3oMgzgeo dmmyeols dgdmbgggsdo sdobdydmgdols mbols dsbsliosmgdgemo Lo-
©OE) EOHMmS 3563sgmmdsdo 4zgmsby dmdgo oEgegds. g, dngeol bsbosmol oMy,
3°0m{39os s3Mgmag (5) LobsBEam™m 30MmMmdob 13g3onozom, MHMBEoE sMSEIIQ Av)-
@olb8mdl orwbosl gwsdofiolb BgsdoMoEsh bLoe®mdmwo R9bgdolsggh. Bsb.2 Tgglods-
3905 (4)-ob 89-2 g3o0M0sbGL, 569 HlssliGwmmo oo oo dEommgsbowsdobdrmgdols 9gdmbgy-
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d0bs39b BoL{MoxrgdLmSE s35380Mmgdom, BMmEs gobrbmagmo 35GsdgBHMo T=0,4. Bsb.3-By
8m3gdveos (4)-ob Igmeg dmgmol dgbodsdolbol 3ol 3obGmaMads, GmEs vxMJEHdob
Moibgo m=20, bexme 6sb.4-bg Foddmpgbowmos dgladsdolo 3G mEgb@wmo osyMsds.

< 1%

x10® T
14

¥y 11

124

5%
19%
%
9%
08t
&}
17%
04t
1%
o2t
100 [
13%

50

Bob.3

5%

Gsb.4 |

31939, Lsob@gdglims Bob.3-0ob dgeemgds fHormo ©osy®msdol 4-ol sbsgnmyon dsbos-
LosM BB ™Mb, B@Bgdoi HoMdmpygbomos bsb.5-Bg, Mo 0degzs mzobgdMogo obxm®ds-
305L Tgobrbmdgmo 356589@H Mol gobogM® Fobsstbmsb s353d0M9d0m.

107"

g

bsb.5
93



3969dM, b9 033900905 ORMHBOOL 39B03096EHOL MOMPIbMBIG030 JBIJEHO WOML-
056 303006530530. gl 603bs3L,MMT Ed06ANMIOOL MBOL (33w gdOL MYGOMIZM30v)EO
365¢0Bol EOHML Bo305MmE 3MMYIGI0s 259M30Ygbmo ©d0BIMMGOOL Mbol 33w o gdols
09O IOHIEIO0OMYMOE ©OMOL InEgdner dmdgb@do, obg @OMTo bs3doMOLO© -
6900 A5HMIz900L Jgdmnbzg35d03. 4obLlb3s390Io MgMEMOMEo IMEYEgool 30HvY-
5E0HH305, J00gdo T 356599E Mol bbgasolibgs 3608369wmdolsmzol, 0dwrg3zs m30L906M03
1535EOSL, M5M589RLEIL EdOBINGMIOOL 0bEIHLOZMBOL Jgdol GomEybmdMogo dsbo-
L05MYOYO 3m6309EO HO0BIMMGOOL FMbo399900L 49dmYygbgdom. MMI3s sbgmo Fga3s-
1gds Lo3dom Mbgdo 0946905, F9EIMYO0MO SBsobo TM3390L LEToEgdSL 30aLKX G
©0xbDool 39530309630L 2560339 Fobolivomgdgar 3608369wMdsBg sdOBIMEMIdOL s6g-
5ol BoMengddo. 599sb 35dmdobstg, oHMmIz9d0l M5dgbody MMTo ITIMEMGdMO bg-
ool dmbs39dgd0 dgodergds Aobgl Lohgolo dOBIMMGOOL EMbol MwydEs bgdo, Bopa®sd
R30DB0IMO0 MZ5LOBOOLOM B3ToMm 3MMgJEHwo TgxsLgdol Logrdzgaro.

©33365. OBNYHBOMOHO IMPIWol EIHTsMGIOM sOLGIMBOL MHMLMo3z0L TGEOWMEMROIEXO
3M3d0b65BHT0 459mdd539090 ool 4o09gdmdo sgMol 899 9dmf392eo dglodem
500053090 O0BINMYdOL 0bEHIBLOZMBOL MBS s LogM(3930 (33CP0WgdOL MYGHMML39]-
Ao LOsmol Josbemgdomo M93mbLEMWJ300L 3006303 Mwo Jglsdwgdemds. sbgmo
bgebo B0HB03MOHO MZ5WLsHBOOLOM LOWWOSE 3MOIIEGHNIW0s, M3YPD ORMYDBOOL ABEGHM-
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o, 336bBMIowgdol sG3Jmbg, T 3560599BHMOL obTsMgd0m Fglodwgdgwros g3oxsbmm -
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9.0. 439wsbg 935360, 3609369cmdgd0s: Cs-137,+50 893/3; Sr-90 +20 093/39; K-40+370 893/3%
3bO. 9mbs399930L AbgogLo, b3S BLobxgdol dMbsE)89003 5ILEGHMMYDID, O™ MoOS30IXO
50063900l mby 998mfdgde BsMMNDBY BraMTol GoMrgddos. Jorbgogs sdobs 3bo-
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3 o0bs¢9gd M50m- 3JB035309 b553. bsfgo. 35bma.
oN?, E° 6m3wo@o 093/32 gomdomgds | 3EmIomgds 3MIomgds

% 93/3%

41.54375090, CS-137 11.9 22.6 24.8 4,26
45.00227271 (1) SR-90 0.00 21.2 >100 22,8
K-40 449 109 42 143.4

4151162253, CS-137 11.6 22.1 >100 4,19
45.0035565 (2) SR-90 0.00 214 >100 22,8
K-40 451 98 44 145.8

41.54108039, CS-137 10.4 10.3 >100 4,12
45.00117191 (3) SR-90 0.00 22.8 >100 22,2
K-40 450 96 44 146.3
41.543388201, CS-137 49.8 98.9 >100 14,18
45.00159165 (4) SR-90 23.6 4.1 >100 25,3
K-40 440 89 42 140.3

CS-137 14.1 18.3 >100 8,18

41.5432844, SR-90 195 3.8 ~100 30,5
45.00117014 (3) K-40 457 101 42 148.3
41.530993, CS-137 0,00 2,45 >100 2,45
45.023877 SR-90 243 56,9 11,4 70,0

K-40 485 107 85 135

41.531055, CS-137 1,90 2,26 >100 2,26
45.024001 SR-90 0,00 22,8 >100 22,8
K-40 257 57,1 8,8 71,6

CS-137 0,00 2,74 >100 2,74

ilsziszzszlg SR-90 0,00 239 >100 23,9
K-40 163 41,3 15,1 49,5

41.538881, CS-137 0.00 2.50 >100 2.50
45.016097 SR-90 0.00 24.8 >100 24.8
K-40 270 60.5 9.3 75.5

41.530725, CS-137 0.00 4.05 >100 4.05
45.040754 SR-90 25.7 36.5 >100 36.5

K-40 817 163 4.0 218

41.543262, CS-137 26.8 6.49 13.1 7.90
45.024621 SR-90 0.00 24.4 >100 244

K-40 4.3 84.2 6.3 110

41.544697, CS-137 26.8 6.49 13.1 7.90
45.024183 SR-90 0.00 24.4 >100 244

K-40 43 84.2 6.3 110

41.537309, CS-137 11. 3.90 25.7 4.35
45.017687 SR-90 00 27.4 >100 27.4
K-40 328 72.5 8.6 91.1

41.538089, CS-137 1.27 2.56 >100 2.56
45.019445 SR-90 14.2 244 >100 24.4
K-40 391 81.7 6.4 106

41.539259, CS-137 0.00 2.13 >100 2.13
45.020088 SR-90 26.4 20.1 76.1 21.3
K-40 35.9 30.1 84.6 31.8
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CS-137 315 17.6 55.7 19.4
SR-90 65.9 15.8 12.8 19.3
K-40 24.0 40.9 >100 40.9

@omMMboL 2500539853900l sMBRBowo b5GRgbo (fos)

CS-137 17.0 7.6 40.3 8.20
SR-90 18.6 25.0 >100 25.0
K-40 215 48.2 9.2 60.2

@ommbol ba@gbo (9e9dGHemo)

CS-137 8,33 6,29 75,5 6,66
SR-90 6,00 23,4 >100 23,4
K-40 159 37,2 11,6 45,7

@OoBHIOGHMOS
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HeCTauuonapHaﬂ MO/J€Jb UIBMEHCHUHA MHTCHCUBHOCTH PaAHaAllUOHHO-
XUMHUYECKOI'0 3arpsi3HCHHUA MMOBEPXHOCTH MMOYBbI

Yaunkceananu 3.2K., Maruamsuiu C.b., Kepeceaunnze 3 .A., Uxutynnaze M.C.
Pedepar

B sroii pabore mogens nud¢ys3un, npeacTaBlIeHHAs 10 PaAHAIbHOW CUMMETPUH, JAeT KayecT-
BEHHO-KOJIMYECTBEHHYIO WHQOPMAIMIO JJISl OLIEHKH MpOoIecca YMEHbBIIEHNs BO BPEMEHH WHTEHCHB-
HOCTH 3arps3HEHUS] PaluOHYKIMAaMH MOBEPXHOCTH ITOYBHL.DTO MOXHO CAEIATh C MOMOIIbI0 Oe3pas-

nr
MEpPHOTO TapameTpa T=(?)2 Dt, BXoJsIero B aHaJUTUYECKOM pPEUICHUM ypaBHEeHUs Tuddysuu.B

9TOM H300pakeHun KodpunmueHT nuddy3un oKpyskaromed cpeasl D ydacTByeT B KOMOMHALIMHU CO
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BPEeMEHH ! U B KOMOMHAIIMM XapaKTePHUCTUYECKOr0 IMHEHHOTro Maciiraba 3arps3HeHust R. UToOwl
CO3/1aTh PETPOCHEKTUBHBIA 00pa3 ypoBHEH 3arps3HEHHS OKpY>Kalollel cpeibl, OyIeT T0CTaTO4HO B3STh
COOTHOIICHNE PAJAMAIIMOHHBIX aKTHBHOCTEH MPOO MOYBHI, B3ATHIX B Pa3sHBIX TOYKAX C MOCTOSHHBIMHU
KoopanHaTamu.Ecim mmomanp 3arps3HeHus 3aQUKCHpOBaHa, a KOJTUIECTBO BHIOOPOK JOCTATOYHO Be-
JIMKO, MOKHO ONPEAETHTh pazMep mapaMeTpa I’ ¢ MOMOIIbIO rpad)MuecKuX NpeACTaBICHUN aHAUTH-
YeCKOTo pelleHus ypaBHeHus nuddy3un. BeposaTHo, Takoil MEeTO, TOMHUMO XapaKTEpPUCTHKH, TPY0O0, HO
JIOCTATOYHO HaIEXHO JAaCT HaM HMHGPOPMAIMIO O MHUIPALlMU PaAMALMOHHOTO 3arpsi3HEHHUS U Kadec-
TBEHHBIX XapaKTEPUCTUKAX O €r0 YMEHBIIIEHUN UHTEHCUBHOCTH BO BpEMEHHU. MBI HCTIOJIB30BAIN 3TOT
MeTon I T. PycraBu, e Obutr B34THI 0K0J10 30-40 cM TITyOWHBI TOYBCHHBIX 00Pa3IloB Kallvs, ME3Hs
u crpoHnms. 40% o0pa31oB OBUTH B3STH U3 IICHTPAIBHOTO MApKa, TJE B MEPBBIE TOJbI IIIJTAK MPOU3BO-
JIWIICS B METAIUTyprudeckoM 3aBoie.OctanpHble 00pa3isl ObLTH B3SATHI CIy4YaiHBIM 00pa3oM, HO TIpH-
HUMas BO BHMMaHHE INpeoOiiafaromiee HarpaBiieHHe BeTpa.lcxos 3 mepBBIX pe3yibTaToOB Palno-
HYKJIMJHOTO aHAJIN3a, MOKHO CJIENaTh BBIBOJ, YTO pPaAMALlMOHHOE 3arpsA3HEeHue TeppuTopuur.Pycrasu
MPAaKTHYECKH COOTBETCTBYeT HopMe. llomyueHHbIe JaHHBIE MOTYT CTaTh OCHOBOW HJISI OTIpE/ICTICHHS
HAYaJbHOTO YPOBHS PaJMallMOHHOTO 3arpsi3HEHUs B ropoje PycTaBu M mocieayromero npencraBiie-
HUS IPUOITU3UTENBHON PETPOCKONTNYECKON KaPTHHBI HN3MEHEHHUS BO BPEMEHH.

Non-stationary model of intensity variation in radial-chemical
pollution of soil surface

Chankseliani Z., Matiashvili S., Keresekidze Z., Chkhitunidze M.
Abstract

In the paper the diffusion model given in the radial symmetry approximation gives
qualitative-quantitative information to evaluate the intensity attenuation process of the
pollution of soil surface by radionuclides in time, which becomes possible by means of non-

dimensional T=(Y;T7T)2 Dtparameter belonging to the analytical solution of the diffusion equa-

tion. In this expression D environment diffusion acts together with the linear scale chara-
cteristic of ¢ time and R pollution. To construct a retroscopic image of environment pollution
degree variation it is sufficient to correlate the radial activities of the soil samples taken at
different times at points having permanent coordinates. In case the pollution area is fixed and
the samples are numerous it will be possible to determine the value of 7" parameter by means
of the graphical images of the analytical solution of the diffusion equation. Probably, this
method, besides qualitative, gives rough but reliable information on the migration of radial
pollution and the quantitative properties of its intensity decrease in time. We used this method
for the territory of Rustavi city, where we took nearly 100 samples to determine potassium,
caesium and strontium contents in the soil at the depth of 30-40 cm. 40% of the samples were
taken in the central park from the slag left as waste product by metallurgical works in the past.
The rest of the samples were randomly chosen. However, we took the dominant direction of
the wind into consideration. According to the preliminary results of the radionuclide analysis
we may conclude that the radial pollution of the Rustavi territory does not exceed the
permissible limit. In future, the obtained data may become the basis for determination of the
initial degree of the radial pollution and enable constructing the approximate retroscopic
image of its further variation in time on the territory of Rustavi.
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