Pagnoskonorus necHbIx noxapos B Cudupn
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Wuctutyt reonorun u murepanorun CO PAH, r. HoBocubupck

Bcest teppuropust Cubupu, Haunnast ¢ 1949 r., B pasznuuHble NEpUOIBI MOABEPrayiach
paarMoaKTUBHBIM BbllagieHus M [3, 5]. [locie npunstus MopaTopusi Ha IPEKPAILIEHUE OTKPBITHIX
UCTIBITAHUN AJEpHBIX ycTpoiicTB, nmpoBoauMbeix CCCP u CIIA B atmocdepe, Ha 3emie U MOJ
Bozoi (1963 1.), B ceBepHOM MomyIapuu ObUT CPOPMHUPOBAH IIIO0ATBHBIN paTuOaKTUBHBINA (DOH,
Ha KOTOPOM B Pa3JIMYHBIX MECTaX BBIACISUIMCH IJIOLIAAN C MOBBIIIEHHONW PaJlOaKTHUBHOCTBIO.
OTO SBWJIOCH CIIEJCTBHEM HEPaBHOMEPHOTO  BbINAJCHUS PAJAUOAKTUBHBIX  OCAJKOB,
00YyCIJIOBIIEHHOE METEOPOJOTMYECKUMH XapaKTEPUCTUKAMU BPEMEHHU IIPOXOXKACHUS O00JIaKOB C
HCKYCCTBEHHBIMHU paJuoHykIuaamu. [locie siiepHbIX B3pBIBOB B aTMoc(hepy BbIOpAChIBAIOCH
OKOJIO JIBYXCOT Pa3JINYHBIX DPAJUOAKTUBHBIX H30TONOB, OOJIBIIMHCTBO W3 KOTOPBIX HMMEIU
nepuoAbpl  MONlypacmaja, Hu3MepseMble CeKyHIaMH, MHHYTaMH, 4YacamMH U T.O. OTH
KOPOTKOXXHMBYIINE 3arpsA3HUTEIN B LIEJIOM MPEKpPaTHIIM CBOE CYIIECTBOBAHME, U B HAcTOsIIEE
BpeMs B CHOMPCKHX JIaHAmMAa(Tax OT UCIBITAHUNA OCTAJIUCh JIUIIb gy B'Cs u 2¥2%py. Tocne
1963 r mpoaomkaloch MPOBEACHUE TaK HA3bIBAEMbIX ‘‘MHUPHBIX~ B3pBIBOB, UMEBIIMX CBOEH
KOHEYHOH 11eJIbI0 BOGHHBIC, TEXHOJOTHYECKHE U HAPOAHO-XO035ICTBEHHbIE Pe3yabTaThl. MHOTHE
U3 3TUX B3PBHIBOB 3aKAaHUYMBAIMCH aBAPHIHBIMU BBIOPOCAMHU HMJIM MTPOCAYMBAHHEM CKBO3b TOJIILY
TOPHBIX TIOPOJI HWHEPTHBIX Ta30B, SJEPHbIE MPEBpAIleHUs KOTOPBIX COMPOBOKIAINUCH
o0pa3zoBaHUEM Y¥7Cs. K mcrounmkam pannoakTUBHOTO 3arpsizHeHust Cubupu criexyer 100aBUTh
anepubie npennpusatus Tomcka u KpacHosipcka, a Takke MecTa 3aXOpPOHEHUS PaJiMOaKTUBHBIX
orxonoB. bompmme tmomamun Cubupu wucneiTamm Ha cebe BiusHUE YepHOOBUIHCKOM
KatacTpodbl, a Takke ucnbiTanuii Ha JlobHOpckom monurone B Kurtae [8, 9]. CoBpemeHHOE
paZnoaKTHBHOE 3arps3HEHuE, 00s3aHHOE aTMOC(EpHOMY NEpEeHOCY, OBUIO YCTaHOBIICHO HAMHU
BO MXax U3 pa3lIu4HbIX paiioHoB 3amagHoit Cubupu [10]. Hamm nccnegoBanus B pa3iuuHbIX
toukax Cubupu nmerom 2011 roma mokazanu TPHUCYTCTBUE 134Cs (OH CIYXHUT TIOKa3aTelieM
“peakTOpHOIro” MCTOUYHUKA) B HEKOTOPBIX TOUKax U 0T PyKycUMcKoll aBapuu (SnoHus).

Brinanasmime u3 atMocdepbl HCKYCCTBEHHBIE PAJUOHYKIU/IbI C TOM WJIM UHON CTENEHbIO
IPOYHOCTHU 3aKPEIUISIIMCh B LIEIMHHBIX OYBaX, TOPQSHBIX 3aj1eKaX, JOHHBIX OTJIOKEHHSX 03€ep
U Ppa3IUYHBIX KOMIIOHEHTax JIECHOTO ITOYBEHHO-PACTUTENBbHOrO Komiuiekca. Ilupokoe
pacripocTpaHeHue jecoB B CubupH 1mo3BoJisieT OTHECTH UX K HanboJiee eMKON 4acTH JaHamadra
[0 OTHOIIEHUIO K HCKYCCTBEHHBIM paauoHykiauaaM. [loaTomy, nns u3ydeHHs] TOBEIEHUS
PaMOHYKJIUJIOB TIOCJIE€ BBINAJEHUS MX Ha 3€MHYI0 MOBEPXHOCTb, Hanbojee MHTEPECHBIMH U
pacipoCTpaHEHHBIMU SIBJISIOTCS PAa3JIMYHble OMOr€OXUMHUECKHE Oapbepbl, KOTOPHIMU HACHIIIEH
JIECHOM OMOreoIeHo3: XBOs, KOpa U JIUCTBA JAEPEBHEB, MXH, JIMIIAWHUKYU, TPABbI, KYCTAPHUKHU U
necHble ToACTHIKH. Oco00e MECTO B 3TOM CIIMCKE MPEACTABISAIOT cO00I JIECHBIE MOICTUIIKY.

B necHpIx cooOmiecTBax MOJCTUIKM UIPAIOT BECbMa CYIIECTBEHHYIO poisib. C ofHOM
CTOPOHBI, OHU CIYXaT CyOCTpaToOM JJisi IPOPACTaHUSI CEMSIH JIECHBIX PAaCTEHUN, HCTOYHUKOM U
MOTEHIMAJIBHBIM PE3epPBOM OMOTEHHBIX BEIECTB M MHOTHX BOJIOPACTBOPUMBIX OpPraHHMYECKHX
COoeIMHEHUH, yTo 00ycIoBIMBaeT (popMHupoBaHue crielnGUUecKoil cpeabl B pu3ochepHoil 30He
nozpocra. C Apyroil CTOpOHBI, OJCTHIIKH, UMESI IOBCEMECTHOE PACIIPOCTPAHEHUE, TOPAT MPU
a000M THIIE TOXKapa M B TOM WM HHOM CTENEHU CIyXaT HCTOYHUKOM aTrMmocepHOn
MUTpAllMi HCKYCCTBEHHBIX PaJMOHYKINJOB WM NEPEpacHpefesieHUd HMX I10 BbITOPEBIIEH
TJIOMIAIU B TOCTIUPOTEHHBIN repuos [15].

Cubupckue neca, 3aaumaroT 80 % necHoro maccuBa Poccun (552 mun. ra). Exeromno
Ha 3TOM OrPOMHOM IUIOAAM BO3HUKAeT 30 ThIC. MOXKApOB. 3a MOXKAPHBIA MEPUOJ] CrOpPAET
npubimsutensHo 20 MIH. TOHH OWoMacchl, B atMmocdepy BblOpachiBaeTcs 2 MIIH. TOHH
NpOAYKTOB ropenus. [IpubnukeHHas oLEHKa IUIOMAAH JIECHBIX MOXAapOB COCTABISET OKOJIO 5
MJIH. I'a, a I0’KapOB BCEX BUIOB PaCTUTENbHOCTU — 0K0JI0 10 MutH. ra. [2]. ITo npyrum naHHBIM, B
OopeanbHBIX JiecaXx Poccwu mokaphl MOTYT NMPOWCXOIWTHh Ha Iwiomand B 12 mumH. ra [13].
BriBaroT ce30HBI, Korna 3Ta nugpa CymecTBEHHO yBenu4yuBaeTcs. IIpuMepoM MOXKET CIIyKUTh



2010 rox, koraa TOJNIBKO OAMH IOXKap Ha rOro-zamane AJITaliCKOro Kpas YHHUYTOXHJ OKoJyio 13
TBIC. T4 YHUKAJIbHBIX JIEHTOUHBIX O0pOB. B TOM ke rofy yxe k Hauajly aBrycra oomas Iiomaib,
npoiieHHass mnoxapamu LlenTpansHoit Poccum, npeBbicuna 15 MiH. ra: ropeHHe JIECOB
MPOJIOJDKATIOCh U B JIPYTUX PETHOHAX CTpaHbl 0 IryOokoi oceHu. Ilo coobmenusm CMU,
UPOJIOTHYECKAs JIeCHast cuTyarus B Hamield crpane 2011 r 6buta He MeHee KaTacTpo(pUIHOM.

Tabnuna 1. [loBeneHne pagMoHyKJINI0B IPU JIECHBIX [T0’Kapax pa3HOro Tuna
Paiion, peruon Tox Tox Tun moxapa gy Bics | #9240
noxxkapa | orbopa Pu
. Tapko-Cane (1) 2000 2000 BepxoBoii crabbrii -23 -26 -
1. Beraranyp (1) 1999 2000 BepxoBoii cra0brit - -24 -
. Xaueimeit (1) 1997 2000 BepxoBoil cuiibHbBIN - -31 -
1. 3aBbsIIOBO (2) 1997 1999 Bepxooii* -38 -42 -
. H-eropnseBck(2) 1998 2000 BepxoBoii cHIIbHBIN -50 -40,6 +5,2
1. Pakutsi (2) 1997 2000 | BepxoBoii moBasbHEIN* | -27,5 | -48,2 -
. Cesepka-1 (2) 2000 2003 BepxoBoii moBaJIbHBII - -44 -
. CeBepka-2 (2) 2003 2003 Bepxosoii - -36
. Bomrauxa (2) 1998 2000 BepxoBoii moBanpHBIT* | -33,3 -60,2 -15,3
n. Boznecenka (2) 2004 2004 HwusoBoii Oerspiii +39,5 | +39,3 +4
. Upkyrckoe (2) 2005 2005 Bepxosoii -33,2 | -355 -
1. Epectnast (3) 2004 2004 Bu3oBoii 6erbrii - -23,6 -
. W (4) 2004 2004 BepxoBoii moBasbHBIN -32 -49 -5,2
. Apa-Uis (4) 2001 2004 BepxoBoit -40,3 | -48,9 | -12,3
n. O0yca (5) 2003 2003 BepxoBoit - -40,3 -
n 3aratyii (5) 2003 2003 BepxoBoii crabpbrit - -28,6 -
03. Xananga (6) 2003 2004 BepxoBoit - -29,1
r. Yian — Y (7) 2004 2004 HwusoBoii Oermpiid +6 +5 -
1. Hukonaeska (2) 2010 2011 BepxoBoii moBanpHbIll | -42,2 -56,2 -30,3

[Ipumeuanue. B ckoOkax — cumBoabl pernoHoB: 1 — Smamo-Heneukuit AO, 2 —
Anraiickuit kpai, 3 — HoBocubupckass 001., 4 — Arunckuii Bypsarckuit AO. 5 — VYcrb-
OpnbiHckuit bypsarckuit AO; 6 — YwuruHckas o6n., 7 — Pecnybnuka bypstus; * -
PEKYJIBTUBUPOBAHHBIE MTOXKAPUIIIA.

N3ydeHue noBeneHMs] UICKYCCTBEHHBIX M30TOMOB MPU FOPEHHUM JIECHBIX MacCHBOB ObLIO
WHUIMMPOBAHO BO3HUKHOBEHUEM JIECHBIX II0)KAPOB HA TEPPUTOPHSX, OKA3aBIIMXCS B 30HE
BausHUS YepHoObuUIbCKOM KatacTpodsr [1, 6, 14]. B Cubupu sToii mnpobiemoi cramu
3anuMatbcds B MI'M CO PAH TOnpKO MpU 3KOT€OXMMHUYECKHUX HCCIEIOBAHMIX B MECTax

IMMPOXHBaHWA KOPCHHOT'O HACCIICHUA, YTO ITO3BOJINIIO 06CJ'IG)IOBaTB oXxKapuiia BO MHOTHUX HAIIUX

; Puc. 1. Cxema paiionoB pa6or (1- SImao-
l Henenkuii AO; 2- HoBocubupckas oo, 3 -

AnTaiickuii kpait; 4 — Upkyrckas o61.; 5 -
Pecn. bypstus; 6 — Yutunckas o6:1.; 7 —
Pecn. Kazaxcran.

: pernonax u Ha Bocrtoke Kaszaxcrana (puc. 1) [11,
B iicad T R § 12,]. Camble TmepBBIE Ppe3yNbTaThl  TTO3BOJIMIH
; ©.| BBIICTHTH [BE TPYIIbI SIEMEHTOB IO XapakKTepy
MIOBEICHUS TIPH JIECHBIX MOKapax. B uncio manbonee
akTHBHBIX MmurpantoB Bouun Hg, Cd, As, Pb, Sb u
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HEKOTOpBIE APYTHe SJIEMEHTHI, a TaKXKe %05r, 'Cs, B menpmeii crenenn — 22?Pu. Bruro
nokazaHo [15], 4To MurparMoHHas CIIOCOOHOCTH JJIEMEHTOB BO MHOTOM 3aBHUCHUT OT
TEMIIepaTypbl KUICHUs (BUAMMO, U Hcrapenus). Hanbonee akTHBHO M3 MOXKApHUILl MUTPUPOBAIIN
paauone3uit u paguoctpoHiui (T° coorBercTBeHHO 690 M 1384 °C). ITnyronuii (T°=3227 °C)
CHOCOOEH MHUTPHPOBATH TOJBKO MPHU OOJBIINX TEMIIEpaTypax, 4YTO XapaKTEPHO TOJBKO IS
MOBAJIbHBIX BEPXOBBIX MOXKapoB. TakuM 00pa3oM, OT THUIIA JIECHOTO MOKapa BO MHOIOM 3aBUCUT
NOBEJICHUE HCKYCCTBEHHBIX PAJUOHYKIUAOB. DTOT TE3WC, HAa HAll B3MJIAA, YOEAUTEIbHO
WUTIOCTPUPYETCS JaHHBIMU TaOIUIbI 1.

OnHako CymecTBYIOT OOBEKTHI, i€ UCKYCCTBEHHBIC PAJHMOHYKIUABI HE BBIHOCSATCA 3a
npenenbl MoXapuia, a HaKalUIMBalOTCS B HUX. Takue pe3ysabTaTbl MHOT/A BO3HUKAIOT IPH
HU30BBIX IMOXKapax, HO 3TO HE O3HAYACT, YTO PAJAWOHYKIMIBI, KaK, BIPOYEM, M CTAOMIIbHBIC
9JIEeMEHTBI, OKa3bIBAIOTCS BHE MUTPALMOHHOrO mporiecca. [Ipu HHU30BBIX MOKapax Ha3zeMHbIE
roproune marepuansl (JI'M) odeHb 4acTO BBITOpalOT HEPABHOMEPHO. B 0coboii cTemeHu 3T1o
MPOSIBIISIETCS IPU BECEHHUX IMOXKapaX, KOTJa MXH, JIUIIAHHUKA U JECHAs MOJICTUIIKA BBICHIXAIOT
M0-Pa3HOMY, KaK 3TO MPOM3OILIO HAa OJHOM M3 TOXKAPHIL B AJNTAaWCKOM Kpae. 311eCh OKOJIO
MPUKOPHEBBIX YYACTKOB JEPEBbEB CHETI pacTasyl 3HAYMTEIHHO OBbICTpee, YeM Ha OCTaIbHOMN
wioniaau Jieca (dporo la). DTo mpuBEIO K TOMY, YTO MPH IOXKApPE, NMEPBBIE U3 YYACTKOB
BBITOpENH TONMHOCTRIO ((hoTo 1), a ocranbHast ruIoIaab ObLIa MPOM/ICHA JIUIIb OCTJIBIM OTHEM, H
JecHass TOACTWIKA BBITOpeNlia TOJNBKO HamonoBUHY. CpenHsis yaenbHas aKTHBHOCTD
UCKYCCTBEHHBIX PaJIMOHYKJIMJOB Ha pa3HbIX ydyacTkax coctaBmia (Bk/kr): mis %05y — 28 (Best
momanas) U 13 (mpuUKOpHEBBIE YYACTKH), JJIA BCs — 122 u 60, mua 2Py — 1,45 u 1,1.
Harnsano sto noka3ano Ha puc 2.

s 7 m.as

®doro 1. Xapakrep TasiHUSI CHETa B arpesie (a) U BhIropa

Bx/kr BK/kr Bx/kr
2,0 40 ~ 2,0
1,5 30 A __ 1,5
1,0 1 20 A 1,0 1
0,5 10 A 0,5 4
0,0 0 - 0,0

239-240 Pu SOSr 239-240 Pu

Puc.2. YaenbHas akTHBHOCTh HCKYCCTBEHHBIX PATUOHYKIIHIOB
Ha OCHOBHOM TuTomiaau noxkapuiia (1) 1 moJIHOCThIO
BBITOPEBIINX y4acTKax (2)



Takum oOpa3om, pe3ynbTaThl OOCIEAOBAaHUS JAaHHOTO MOXKAapuWIla IO3BOJISIOT
yTIBEpXKJaTh MPOCTOE MEepepaclpeesieHue HCKYCCTBEHHBIX PaJUOHYKIUAOB IO BHITOpPEBLIECH
wioniaan 0e3 WX BbIHOCA 3a Mpefeiibl BbiropeBiuel miomand. OTdop nmpoO BEpXHUX CIIOEB
PACTUTENBbHO-IIOYBEHHOIO MTOKPOBA IMPOU3BOAWICA HAMU CTAJbHBIM KOJIBLIOM, NPUMEHSEMBIM
IIPU SKOI'€OXMMHMUECKUX MCCIIEN0BaHUAX (BbIcoTa Konblia 50 MM, 1uaMerp — 84 Mm).

WHTepecHO, YTO Ha COBEPLICHHO AaHAJOIMYHOM OOBEKTE, HM3yY€HHOM B paioHE II.
Epectnas (HoBocuGupckas 00i1.) OTMEUEeHa 3aMETHAsi MUTPAIMS] MHOTHX 3JIEMEHTOB (BKIIOUYast
U UCKYCCTBEHHbIE PAaJMOHYKIIU/bI) 3a Ipeaensl noxapuia. Oba noxapa umeror Heboapiue (3-
4 ra) pa3mepsl, 002 IPOM30LUIM B Mae Mecsle Ha OJMHAKOBBIX JIECHBIX HAacaXICHUIX. OTHAKO
HEPBBIN MoXKap NMpousouIesn Npu 6e3BETPEHHOM NOrojie BHYTPH Jieca, BTOPON — IPU yCTOHUYMBOM
BeTpe (6-8 m/cex) Ha Oepery HoBocuOupckoro Bogoxpanwiuiia. HampammBaercs BBIBOZ O
BJIMSIHUU Ha MIPOLIECCHl MUTPALIMK COCTOAHUS Ha3eMHbIX JII'M U OroiHbIX yCIIOBH.

3osabHOCTD, % Sr-90 Cs-137 Pu-229,240 Pu-228 Cs/Sr Pu-229,240/Pu-228
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Puc. 2. Xapakrep pacnpeie/ieHusi HCKYCCTBEHHBIX PAJIHOHYKIHUA0B U 30JIbHOCTH
B IpoduIIe JIECHON TTOACTUIIKH

Crnenyronmm (pakTopoM, TECHO CBSI3aHHBIM C TPUBEACHHBIMU BBIIIC MPUYMHAMH H
BIMSIONIMM Ha IOBEICHHE HCKYCCTBEHHBIX pPAaJMOHYKIUIOB IIPH JIECHOM II0XKape, CIYXKHUT
XapakTep paclpelesiecHus WX B BEPTUKAIbHOM pazpe3e HazemHbix JII'M. Kak BuaHo, u3
JUarpaMM BEpPTHKAJIBHOIO PAclpeAeiieHUs] UCKYCCTBEHHBIX PAJMOHYKIUAOB, NMPUBOJMUMBIX Ha
PHUCYHKE 2, OBBILICHHBIC 3HAUEHUS UX YAEJIbHON aKTUBHOCTU TATOTEIOT K HI)KHUM MHTEpBaJlaM
JecHOM moacTwiIkd. OTMETHM, YTO BO MXaxX M JIMIIAHHUKAX paclpelelcHHe paguoOHYKIHIOB
uMeeT Ty ke TeHAeHuMo. [loaToMy mpu OerjioM HU30BOM MOXape, KOrJa CropaeT TOJbKO
BEPXHAsSl 4YacTh pACTECHMM M MOJACTWIOK, B MUIPALMI0 BOBJIEKAETCS HAWMEHbIIAs 4YacTb
3aKIIOYEHHBIX B HHUX pPaguoHYKIuaoB. OCHOBHOE K€ MX KOJMYECTBO Y4YacTBYET B
MUTPALlMOHHOM IIMKJIE TOJIBKO MY MOJIHOM cropanuu 3Tux HazeMHbIX JI'M. Ckopee Bcero, 310
CBA3aHO C YBEJIIMYEHHEM COpPOIIMOHHOM €MKOCTH pasjararpolerocs Mo Mepe CTapeHus
OpPraHMYeCKOTr0 MaTepuana OTMEYEHHBIX KOMIIOHEHTOB JIECHOTO OHOTreOleH03a, MOTOMY 4YTO
pe3Koe YMEHbIIEHHE aKTUBHOCTH BCEX PAJAMOHYKIHMJIOB B CaMOM HU3Y NPOQUIIsl HAUMHAETCS Ha
IPaHULE C MNOACTWJIAIOUIMMHM IECKaMH, IOYTH IIOJIHOCTBIO JIMIIEHHBIMM OpraHuku. Hamm
HAOJIIOJIEHUsI TIOKa3bIBalOT, YTO BO3AYUIHBIH BBIHOC MCKYCCTBEHHBIX PaJUOHYKIUIOB U3
MOKapHIlla 4acTO CONPOBOXKAAECTCA PAAMOAKTUBHBIM 3arpsi3HEHUEM INPUIIETAIOIEN K HEMY
IJIOMIAAN WJIM HE3aTPOHYTHIX OTHEM YYaCTKOB, OCTAOIIMXCS BHYTpPU Tapu. Takoil cirydai
XapakTepu3yeT OJMH U3 00BEKTOB OT OEerjoro HU30Boro noxapa B Smano-Henenkom AO. 3nech
BHYTPH TapH OCTalnch HeGoibimme (3-4 M%) ydacTKH ¢ KycTHCTBHIM immaitemkom Cladina
Stellaris u HecropeBmIMMH MOJOABIMU KeApaMH. AKTHBHOCTh paJMOLE3Usi B BEPXHEM 5-
CAaHTUMETPOBOM CJIO€ MOYBCHHOTO IMOKPOBAa HA HABETPEHHOH CTOpoHe moxapwuiia (puc. 3-1)
cienyeT cuntath (oHOBONH. OHA HECKOJIBKO BBIIIE, YeM Ha BhIropeBIuel miomanu (puc3-2). Ha
MOJIBETPEeHHOU cTOpoHe (puc. 3-3) aKTHBHOCTH ero eme Bblme. Camoe BBICOKOE 3HaueHue
akTUBHOCTH ' CS B JMIIalHUKaX 3a(UKCHUPOBAHO BHYTPH IMOXKAPHILA, CaMOE€ HU3KOE — Ha
HaBETPEHHOU cTopoHe. Jlumaitnuku HanboJee 0OoTralieHbl PaauoIe3ueM BHYTPHU MOXKaApHUIIA U
Ha €ro IOABETPEHHOM CTOpPOHE. OTHU JaHHbIE CBHUAETEILCTBYIOT O BO3AYIIHOM II€pEHOCE
panuoHykinaa. JlOMOJMHUTENBHBIM apryMEHTOM B IIOJb3y JTOTO IOJIOKEHUS  CIYKUT



oboramenne Ha 38 % XxBoM Ke/ipa B Ipe/eiax BhDKKCHHON TUTOIIAIA OTHOCUTENHHO “‘(POHOBOM”.
Ocraercs 100aBUThH TOJBKO, UTO 00CIeA0BaHNE TTOKapHILA TIPOBEACHO Cpa3y IMoJie moxKapa.
JlaHHBI NpUMeEp YBEIMYECHMS AKTUBHOCTH PagUOLIE3Us B XBOE COCEH 3a Ipelenamu

nokapuila He enuHuyeH. B cpemneM mo neHTouHbIM Oopam HoBocubupckoit oGmactu u
AnTaiickoro kpasi, Te HaMH OOCJIEIOBAaHO caMoe OOJIBIIOE KOJUYECTBO OOBEKTOB, XBOS W3
30HbI BIMSHIS [I0KAPOB [10 CPABHEHUIO C XBOCH 13 (OHOBBIX IUIOMmaei oGoramena *'Cs B 3,4
pasza. AHaJIOTUYHOE SBJICHHE OTMEUYEHO HAaMH U B IpYruX pernoHax Cubupm.

Bi/kr Puc. 3. Cpennsisi ynenbHasi akTUBHOCTb PaHOLIC3HUs

Ha pa3IMYHbIX YYacTKax IOXapulia B pailoHe

noc. Tapko-Cane (SImano-Heneuxuit AO)

120 -

100 -

80 KpoMe BO3MyIIHONM MUIpallMM HMCKYCCTBEHHBIX
pPaIMOHYKIMIOB TPU JIECHBIX IMOXKapax CIeayeT
OTMETHUTH nepepacnpeeieHne 1o IUIOIIA I
MokKapuia. IJTO MPOUCXOAUT Kak BO BpeMs IOXkapa,
TaK W 3HAYUTEIHHO TO3XKE IO BIMSHUEM BPEMEHHBIX
BOJHBIX TOTOKOB WM J0JOBBIX MpoieccoB. Ha
nouBLI [ MOKapUIAX JICHTOUYHBIX OOpOB AJITaliCKOTO Kpas,

o0pa3oBaHHBIX HAa  JIOHHOM  penbede,  dYacTo
HaOJII0aeTCs CKOTUJICHUE 30JIbHO-CAKUCTOT0 MaTepraia B TOHMKEHHBIX ydacTkax penbeda. Kax
MPaBUJIO, 3TOT MaTepuan OKa3bIBa€TCAd OOOTAllleHHBIM MHOTUMH JJIEMEHTaMH, BKIIOYas U
HCKYCCTBEHHbBIC PaIMOHYKIUABL. Tak, Ha OJTHOM U3 OOBEKTOB 3TOTO PETMOHA CPEAHSS yaeIbHas
AKTUBHOCTH IUTYTOHHUS Ha mokapuiue cocrasiseT 2,02 Bk/Kr, a B OTACIbHO COOpaHHOI 301e —
8,43 BK/Kr.

['maBHO# 1eNbI0 HAIIUX HMCCIEJOBAHUN CIYKWJIO OMpEIeTIeHHe MacliTaboB MHUTPAIUU
TSDKEITBIX METAJUIOB U UCKYCCTBEHHBIX PAJMOHYKIUIOB. [[71s1 pacueToB HaM TPeOYIOTCs CBEACHUS
00 ynenbHOW aKTUBHOCTH pPAJAMOHYKIHUJIOB B KOMIIOHEHTaX OHOTreoleH03a, O IUIOIIAIu
noxapuia, 3anacax JII'M u konuyecTBe MUTPUPOBABILETO PaAUOHYKIUAA. B kauecTBe mpumepa
paccMoTpuM OJHO M3 moxapull. Haubonee cBexxuil mpumep — pe3yibTarsl moxapa 2010 r B
paiione cena HwukomaeBka Ha 3amaae Aunraiickoro kpas. OOmrast ruiomajbr Mokapa COCTaBHIIaA
okono 13 teic. ra. CpenHsisi ynenbHas aKkTUBHOCTH BCs B 5-CaHTUMETPOBOM HWHTEpBaje
MOYBEHHOTO MOKpoBa — 47 Bk/kr; BeIHOC paauone3uss — 58 %. 3amackl JECHOW MOJCTUIKU
(MMEHHO OHa BBITOpaeT MpHU Mokapax) B O0pax, MOCUUTAHHBIE HAMU IO HECKOJIBKUM JIEeCATKAM
Touek coctamistoT 10,8 T/ra, yTo OMU3KO K CpeaHEMY 3HAYEHHUIO I CHOMPCKHUX JiecoB [4].
Hecnoxnble MaTeMaTHuecKUe pacueThl MOKa3bIBAIOT, YTO W3 3TOT0 MOXKapuia ObUT BBIHECEH
paguone3nii ¢ aKTUBHOCTBIO 3-10° Bk. Cnenyer nymartb, 4TO 3TOT PaJAMOHYKIIN] aTMOC(HEPHBIM
MyTeM MOT TEPEHECTUCh Ha OOoNbIlKe TUIOMaad ANTalCKOro Kpas, MOCKOJBbKY MOXkKap ObLT
MOBAJILHBIM, H TTOCJIE HETO 00pa30Bajiach MyCTHIHS.

AHAaJOTUYHBIM ITYTEM MOXHO TPHUOIM3UTENHHO MOJACYUTATh MACIITa0bl SMUCCUU Bics
st Cubupu B nenoMm. Haumnas ¢ 1991 r corpynHukamu Hamied 1a0opaTopuy MOCTOSHHO
MOTMOIHsIeTCS OaHK JAHHBIX MO TSHKEIBIM METalllaM U MCKYCCTBEHHBIM PaJMOHYKIUAAM BO BCEX
KOMITOHEHTax OMOreorieHo3a 1 AeTasix JanamadTa. B HameM pacnopspkeHUU UMEIOTCS JaHHBIE
M0 paJvolEe3ni0 M  PATUOCTPOHIINIO, KOTOpPHIE OIMpeAeleHbl B COTHSX OOpas3loB JECHBIX
MOJACTHJIOK; JIJIsl TIOACUETOB IO TUTYTOHHUIO, Ha HaIll B3TJISA/, JAHHBIX HEJOCTATOYHO, MOCKOIBKY
OH ompejeNieH He BO Bcex oObekTax. CpeaHue 3HAYCHHS YAEIbHOW aKTUBHOCTHU BCs B
KOMITOHEHTAaX JIECHOTO OMOTEOIeH03a M0 HECKOJBKUM COTHSIM aHaau30B cocTaBisioT (Bk/kr):
JIUIS JICCHBIX MOACTUIIOK — 11363, ans numaiHukoB — 56,8+52, mist MxoB — 61+56, st xBou —
18,2+3,7, nns tpaB — 1,1+£0,63. B monctunkax cpemHsisi akTUBHOCTh 0gr - 30+16, 23*0py —
1,93+1,6 bx/kr. KoppekTHbIi MOACYET 3aMacoB XBOH, JIMIIAHHUKOB UM MXOB B TOM MU UHOM
paifoHe o0OcreoBaHus MOXKAPHUIL TPeOYeT OTPOMHBIX TPYAO3aTpaT WM MPOCTO HEBO3MOKEH.
HNmMes B BUIy €XeroJlHOE 3HAYCHUE MOXKAPOB — 5 MIIH. Ta U CPEIHEE COJECpKAHUE MOJICTUIIKU B
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necax Cubupu — 11 1/ra (cM. BbIIIE) U IPOU3BEAS T€ K€ apu(PMeTHUIECKUE pacyeThl, Mbl BIIPaBe
YTBEPKJaTh €XKETrOJHbI BBIHOC PaIHAOLE3Us C AKTUBHOCTBHIO 1,82-1012 bx wnu oxomno 49 Ku.
OneHka SMHUCCUM PAAUOCTPOHLMUS COCTaBISAET 4,75-10" Bk (12,8 Ku), To ectb cymmapHoe
KOJIMYECTBO cocTaBisieT Oosnee 60 Ku. DTy oleHKy cienyeT cuuTaTh MUHUMAIbHOM, MOCKOJIBKY
OHAa OCHOBaHAa TOJIBKO HA JIAaHHBIX IO JIECHBIM nojacTwikaM. Ho, kak M3BECTHO, MpU MoXkapax
rOpsT M BCE OCTAJbHBIE JIECHBIE TOpPIOYME MaTepHalibl, OJHAKO BKJIAJ HCKYCCTBEHHBIX
PaZMOHYKIINJOB OT HUX B BO3AYLIHYIO MUTPALUIO MTOACUUTATh HE IPEJICTABIISIETCS BO3MOKHBIM.
Tem He MeHee, cienyerT OymaTb, YTO BKJIAJ OT JIMIIAHHUKOB, MXOB M XBOM MOXET OBITh
CyLIECTBEHHBIM: Haly HaOmoneHus Ha KpaitHem CeBepe MOKa3blBalOT, YTO 3TU KOMIIOHEHTBI
OuoreoneHo3a 3arpsI3HEHbI painoLe3ueM Ha MOPAAOK BhIIIE, YeM B ApYyrux pernoHax Cubupu.

B nocnennee Bpems KaHaICKMMH yYE€HBIMH BBICKA3bIBAETCSI MIPEAIIONIOKEHUE O TOM, YTO
HOBBIILIEHUE paguanMoHHOro (oHa B armochepe Kananpl B JeTHHE Mecslbl 0053aHO B
HeKoTopoil creneHn W CuOWpckuM JIeCHBIM mokapam [7]. IlpsiMbIX JOKa3aTeNbCTB HE
CYLIECTBYET, HO €CIM Y4YeCTb, YTO PaJUOHYKJIHUIbl MOTYT MEPEHOCUTHCS Ha CyOMHUKPOHHBIX
YaCTUIAX JIBIMOBBIX a’p030JIel Ha THICSYM KUIOMETPOB [2, 6 W Ip.], TO TPEANOJIOKECHUE
KaHa/IlleB He KakeTcs (PaHTaCTUYECKHUM.

Takum 00pa3zom, akTUBHAs MUIPALUsS UCKYCCTBEHHBIX PAJHMOHYKIMJIOB IPU CUOUPCKUX
JeCHBIX noxkapax — (hakT HeocnopuMmblil. [IpuBeneHHbIE BbIlIe JaHHbIE MO OOLIEH BEIMYUHE
omucenn  °Sr u 'Cs  u3 nmoxkapuiy otHocstess k rpammme XX u XX| BB. OtH 1Ba
uckyccTBeHHbIX pamuonykiauga (Ti,= 30 yner) B ckOpoM BpeMeHH HCYE3HYT W3 JaHImadToB
Cubupu B pe3yibTaTe E€CTECTBEHHOTO paclajia, €Clid He MPOM30WJEeT KakoW-Tru00 HOBOWM
anepHod KatacTpo(bl M He OyAeT HOBBIX BbIIAJEHUH JOJNOKUBYIIUX HCKYCCTBEHHBIX
paaronykiIu0B. OHAKO ITYTOHUM, UMEIOLINI epruo nojiypacnaja 24 Teicsd JIET, elie J0Jro
Oyzer ywacTBOBaTb B  IUPOJIOTMYECKOM  IIpolecce CHOMPCKUX  JiecoB.  [IporHossl
HEYTEIIUTEIbHBI: KOJMYECTBO KaTacTpopuuecKux JecHbIX moxapoB B XXI| Beke Oyzaer
YBEJIMUUBATHCS.

Astops! 6marogapar U.B.MakapoBy, M.C.Mensrynosa, A.C.Crenuna u H.W.YepHakoBy
3a BBINOJIHEHUE aHAIUTHYECKUX padoT.

Pabora BeImoHEeHA 1TpH moIepkKe rpanToB PODU Ne 04-05-64057 u Ne 10-05-00370.
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