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OBIIAA XAPAKTEPUCTUKA PABOTbBI

AKTyaJbHOCTh padorbl. Pamgmanus — HeoTheMiieMas COCTAaBISAIOIIAS
OKpyKaromei cpeapl. B mo6om Mecte Ha Halleil TuiaHeTe OMOJIOTMYeCKUe O0BEKTHI
UCTIBITHIBAIOT BiIMSIHUE alibda-, OeTa- U ramMma-pajruoaKkTUBHOCTH, OOpa3yroliecs
BCJIEJICTBHE MPOU3BOJIBLHOTO pacmnaga ectecTBeHHbIX (ypana (U), Topus (Th), panus
(Ra), pamona (Rn) u ap.) u uckyccrBeHHbIx (1ie3ust (Cs), crponims (Sr), amepuius
(Am), mnyronus (Pu) u np.) paauonyknuaoB. Bompoc Bo3aeicTBUsl paavaiuy Ha
3JI0POBbE UYEJIIOBEKA COCTOMT B YPOBHE IMOTJIONIAEMOU /103bl, BDEMEHHU BO3/ICHCTBUS
MOHU3UPYIOIIUX ayyen Ha YEJI0BEYECKUN OpraHu3M, a TaK¥XKe
PaJIUOYyBCTBUTEIIBHOCTA M PAJUOPE3UCTEHTHOCTH €ro OTACIbHBIX OpPraHOB U
TKaHEH.

Ha 3emHOM 1Iape CylmecTBYIOT MeCTa C aHOMAJIbHBIM  yYPOBHEM
paguanuoHHoro  (oHa, OOYCJIOBJIEHHBIM  TIOBBIIICHHON  KOHIIEHTpAaILUEH
€CTECTBEHHBIX PauO0aKTUBHBIX 2J1eMeHTOB (EPD) B 00beKkTax oKpysKaroIie cpepl.

[lo 00OOImIEHHBIM JaHHBIM clienHanu3upoBaHHbBIX opranuzanuit (HKJAP
OOH, MAT'AT3, POCCTAT, NRPB u np.) u yu€Heix B cdepe paauosioTuu,
PaTUOTCOXUMUH, PATUOOMOXUMHH, PAAUOOUOIOTUH, PATUOIKOJIOTUH, TEHETHUKH,
MEIMIIMHCKON reonoruu, oHkosorun (P.M. Anekcaxun, W.H. BepxoBckas,
H.Todpman, H.II. Jdyownun, H.H. Wneuackux, JIx. Koramn, A.M. Kys3us,
I'.b. HaymoB, M.B. Muxanes, FO.Il. IluBoBapos, JI.II. Puxsanos, B.b. Illapos,
B.A. lllesuenxko, JI.X. Diiayc, J.E. Allen, S. Billon, B. Bolviken, M. Eizenbud,
D.L Henshaw, N. Kochupillai, E.J. Sternglass, M. Tirmarche u np.) oTMeueHo, 4TO
MOHM3UPYIOIIAs palhallis BbI3IBAET HEKOTOPHIE MEIUKO-OMOIOTUUECKHE TTPOOIEMbI
y HACEJIEHUs, B OCHOBHOM CBSI3aHHBIE€ C MOBBIIIEHHBIM YPOBHEM TI'€HHBIX, TEHOMHBIX
U XPOMOCOMHBIX JiehopMalinii ¥ yBelIndyeHuEeM OHK03a00JIeBa€MOCTH.

CBs3b ypOBHSI €CTECTBEHHOW paJMOAKTUBHOCTH M MajbIX /103 paJvaluu C
nokasareisiMi  3a00JIeBA€MOCTH  HEKOTOPHIMH  HEMH(EKIIMOHHBIMU  OO0JIE3HSIMU
U3y4YeHa HeJ0CTATOYHO AeTalbHO. OCOOCHHO JaHHBIN BOMPOC aKTyalIeH JIJisi pailOHOB
pPaclpOCTPAHEHUSI BBICOKOPAJIMOAKTUBHBIX IOPOJA, B TOM YHCIE Ha TEPPUTOPUU
Poccun.

HeoOxonuMo yduThIBaTh, YTO PUCK OHKO3a0O0JIEBAHHM WMEET TOBBIIICHHBIH
YPOBEHb Yy JIIOJIEH, NOABEPraloOIIUXCs BIMSHUI0 HMOHHU3UPYIOLIEH paJualuu BCEX
TUIIOB U TIPU BceX oOcTosTeNbCcTBAX Bo3aencTBUs (Boyce, 2006).

Heab padoTbi: U3y4YeHHE CBSI3U MHHEPAIOTO-TEOXUMHUYECKUX OCOOEHHOCTEH
BBICOKOPAJIMOAKTUBHBIX  IIOPOJ W  MNPOAYKTOB MX  BBIBETPUBAHUI C  HX
PaIMO’KOJIOTHYECKUMHU  TIOKA3aTeIsIMM M OLIEHKa  MEIHMKO-OMOJIOTMYECKUX
MOCJICICTBUA W PHUCKOB I HACEJEHUs, MPOKUBAIIIETO B PalOHaX C BBICOKOU
€CTECTBEHHOU paJuanuei.

3anaum ucciae0BaHNSA:

1. OmnpenenuTh BEIIECTBEHHbIH COCTaB BBICOKOPAJAMOAKTHUBHBIX T'PAHUTOB U
Pa3BHUBAIOIIMXCSA MO HUM KOP BBIBETPUBAHWS W TIOYB, MPOBECTH CPABHUTEIBHBIN
aHAJIM3 COJIEp)KaHUSI XUMHUUYECKUX 3JIEMEHTOB, B TOM 4uciie EPD, B ucciegyeMbix
o0Opa3iax ¢ MUPOBBIMU U PETHMOHAIBHBIMU TMOKA3aTEISIMU U PAHXXUPOBATH TPAHUTHI
10 TPYIIaM COTJIACHO PaJIMOT€OXUMHUYECKON TUITN3ALIHAH.



2. YcranoButh pactnpenenenue U u Th mo mpoduinto «ucxonHas mopoja —
KOpa BBIBETPUBAHUS — TIOYBA», BBIABUTH PACHPENCICHUE JJIEMEHTOB IO
IPaHYJIOMETPUYECKUM (pakiusM KOp BBIBETPUBAHUS W TOYB M YCTAaHOBUTH
3aKOHOMEPHOCTH HM3MEHEHHS (POPM HAXOXKJIECHHUS €CTECTBEHHBIX PAJUOHYKIUIOB B
Mpolieccax BhIBETPUBAHUS IPAHUTOB U MOYBOOOPA30BAHUSI.

3. Omnpenenuts nuHamukKy o0bEMHONM akTuBHOCTH RN (OAP) B mpormeccax
BBIBETPUBAHUS BBICOKOPAJAMOAKTUBHBIX TIOPOJ, BBIIBUTH OCHOBHBIC TOPU3OHTHI-
reHeparopbl cBoOogHOro Rn B arMocdepy M paccuumTarh MIOTHOCTh MOTOKa RN
(TTITP).

4. OO600lUTh JaHHBIE MO PaJAMOAKTUBHOCTH TOJ3EMHBIX BOJ, YPOBHIM
MOIITHOCTH 3KCMO3UIIMOHHOM 110361 (MDJl) u SkBUBaIeHTHOU A(PGHEKTUBHON O3B
(32A).

5. CoOparp u o00paGoTaTh JaHHbIE IO YPOBHIO BPOXKIEHHBIX IOPOKOB
pasButusa 1ona (BIIP), 3aboneBaeMOoCTHM  HaceleHUsI  3JI0KAY€CTBEHHBIMU
HOoBoOoOpazoBanusamu (3HO) u aneMusimMu B UcCClielyeMbIX paiioHaXx.

6. YcraHOBHTH BO3MOXHYIO CBsI3b 3a0oneBaemoctu HaceneHus BIIP, 3HO u
aHEeMMSIMU OT TIOBBINICHHBIX KOHIeHTparui EPD B mopojax u mouBax, pagoHO- H
TOPOHOBBIJICTICHUS W PAJAMAIIMOHHOTO ()OHA U BBIIBUTH TEPPUTOPUU PHCKA TIO
ypoBHiO BIIP wu 3aboneBaeMOCTM HacelneHUss pakoM JIETKOro, HOCOTJIOTKH,
KPOBETBOPHOW TKaHU, AaHEMUSIMU.

O0BbeKTOM TaHHOTO MCCIIEIOBAHUS SIBISETCS PAaJUOIKOIOTHYECKass U MEIUKO-
Ouonornyeckas CHUTyalusi B pallOHaxX paclpOCTPAHEHHUS BBICOKOPAAMOAKTUBHBIX
rpanuToB (T. bemokypuxa Amnrtaiickoro kpas, nrr. KompiBanb HoBocuOGupckoii
obnactu B Poccum, r. Wxyxait nposunuuu ['yannyn B Kutae, r. Dmiackep pernona
OBepub Bo Opannun).

IIpeamer uccnenoBanus — cBsi3b ypoBHs BIIP, 3a6oneBaemMocTu HaceleHHS
3HO  n€rkoro, HOCOIVIOTKH, KpPOBETBOPHOW TKaHM W  AHEMHUSIMH  C
PaauO3KOIOTUYECKUMU NoKa3aTessiMu B palioHax pacrpoCTpaHEeHHUs
BBICOKOPAJIMOAKTUBHBIX MTOPOJI U MOYB.

DakTHYECKHMI MaTePUAJ U METOAbI UCCJIEAOBAHMS:

PaGotel mo oTOOpY mMpod M U3MEpPEHUAM PaTUOIKOJIOTHUECKUX TOKa3aTee
npoBoawiuch B mnepuon c¢ 2011 mo 2018 rr. nHa Ttepputopusx r. benokypuxa
Anraiickoro kpas u nrt. KonsiBans HoBocubupckoit obmactu B PO, r. Dmiaceep B
pernone OBepHb Bo @paniuu, a takxke r. Yxyxaid B npoBuHuuu ['yanayn B Kutae
COBMECTHO C KoJuleramu n3 KuTaickoro reoyiornyeckoro yHuBepcurera. Marepuaisl
WCCJIeI0BaHMN OBLTM OTOOpAaHbI, MOATOTOBJICHBI M 00pabOTaHBI JIUYHO ABTOPOM.
OO0miee KOTUYECTBO OTOOpAHHBIX OOPA3IOB TOPOJ, KOP BBHIBETPUBAHUSA, TOYB H
m3mepennii — 90. Mertonmamu pentrenodasoBoro anammsa wuccienoBano 40 mpoo,
CKaHUPYIOIIEH 3JIEKTPOHHON MUKPOCKOTHU — /7.

Or6op 1po0d TPUPOTHBIX Cped H  TPOOONMOATOTOBKA K  aHalW3aM
ocymecTtBisuiack B coorBeTcTBUU ¢ ['OCTamu 17.4.1.03-83 u 6613-79, ramma-
CIIEKTPOMETPUYECKHE M3MEPEHHs] — € METOAMYECKUMH  YKa3aHHSIMU 11O
unentudukannu paguonykauaoB (Kapenun, 2011). U3mepenust OAP u pacuét [1T1P
0a3upoBaAIMCh HA METOMYECKUX yKazaHusx MY 2.6.5.009-2016.



JIns  mosiydeHuss — paguOd’KOJIOTMYECKUX  XapaKTePUCTHK  TEPPUTOPUI
HEIMOCPEJICTBEHHO B IOJIEBBIX YCJIOBHUSX B TOYKax O0TOOpa mpoO (TpaHUThI, KOPBI
BBIBETPUBAHUSA, TOYBBI) MPOU3BOJUINUCH TaMMa-CIEKTPOMETPUUECKUN aHalu3
npubopamu SatisGeo GS-512 u pagoHOMeTpusi ¢ TOMOIIBIO TTpudopa «Anbhapan»
mapku PPA-01M-01.

[lokazarenu 3aboneBaemMmoctu HaceneHus benokypuxu 3a 2014-2016 rr. 6bpu1H
B3SThl B ILIEHTPAJbHON ToOpojackoil OonbHULe T. benokypuxa, mnokaszarenu
3a0oneBaemoctn HaceneHuss KombiBanu 3a 2011-2016 rr. — B KombiBaHckoit
LEHTPaJIbHON palloHHOM OoJIbHUIE. MeIUKO-CTaTUCTUYECKUE JAaHHBIE MO OCTATbHBIM
palloHaM HCCleIOBaHUs ObUIM B3AThl U3 OMYOJIMKOBAaHHBIX pabOT POCCUHCKHUX U
3apyOeKHBIX aBTOPOB, a TakKXKe M3 TOCYJAPCTBEHHBIX JIOKJIAI0B O COCTOSHUHU
CAHUTAPHO-IMUAEMHUOJIOTHYECKOTO  0Jaromnoiayudvs  HaceJleHUs  HMCCIEAYEeMbIX
pPaioHOB.

s MHHEpPaIOro-reOXMMUYECKUX HCCIIeIOBAaHUN 00pa3loB TPaHUTOB, KOP
BBIBETPHMBAHUS M TI0YB OBUIM HCIOJb30BaHbl ATTECTOBAHHBIC METOJAUKH B
AKKPEIUTOBAHHBIX Ja0OPATOPUSAX: MHCTPYMEHTAIbHBIA HEHTPOHHO-aKTHUBAIIMOHHBIH
anamu3 (MHAA) u ockonounast paguorpaduss Ha HCCIECAOBATEIBCKOM PEaKkTope
UPT-T B  sanepHo-reoxumuueckoit  madopatropuu  MUILIIP  TITY, wmeton
dbpakiOHUPOBAHUS MUHEPAJIOB, peHTreHoda3oBbi aHanu3 (PDA) u ckanupyromas
anekTpoHHass MuKpockonus (COM) B MeXIyHApOJAHOM WHHOBAIlUOHHOM HAy4YHO-
oOpazoBaTeIbHOM IIeHTpe «Y paHoBas reosiorusp UILIIP TITY.

IHonoxkeHusi, BLIHOCUMBbIE HA 3AIINUTY:

1. MHccnenyemple TpaHUTHl OTJIMYAKOTCS MOBBIMIEHHON KOHLEHTpaLMEN
€CTECTBEHHBIX PAJUOHYKIUIOB U OTHOCATCS K Pa3IMYHBIM PagUuOTr€OXUMHUUYECKUM
turam: rpanutel beigokypuxunckoro (K — 6,5 %, Th — 21,1 r/t, U — 6,4 r/1, Th/U —
3,3) u KonsiBauckoro (K — 6 %, Th — 34 r/t, U — 9,6 r/t, Th/U — 3,5) xoMILIeKCOB
OTHOCSATCS K BBICOKOPAJAMOAKTUBHBIM PEAKOMETAIUIBHBIM; TpaHUThl Yxyxas B
npounnuu ['yanayn, Kurait (K — 4 %, Th — 100 r/t, U — 26,1 /1, Th/U — 3,8) — k
BBICOKOPAJIMOAKTUBHBIM TOPHUEBBIM; I'paHUThl byByap B pernone OBepHb, Opanius
(K -37 %, Th — 1 r/r, U — 18 r/t, Th/U — 0,1) — kK BBICOKOPaIHOAKTHBHBIM
CYIIECTBEHHO  yYPAaHOHOCHBIM,  HWCIBITABIIUM  TJIyOOKHE  METacoOMaTHYECKHE
npeoOpazoBanus. OOIIel 0COOCHHOCTHIO M3y4aeMbIX TPAHUTOB SIBJSETCS OOJBIIOE
KOJIMYECTBO AKIIECCOPHBIX MHUHEPAJIOB: MOHAILUT, HUPKOH U Ap., coaepxkamux U u
Th.

2. OOpasyroriuecs: B MpOIeccax BRIBETPUBAHUS TPAHUTOB KOPHI BEIBETPUBAHUS
M TIOYBBl HACIEAYIOT PaTUOTCOXUMHYECKHE OCOOCHHOCTU TMOPOJ, TPOUCXOIUT
dbopMHupOBaHNE TOPHU3OHTOB, OOOTAMIEHHBIX ECTECTBCHHBIMU PAJAHOHYKIUIAMHU.
OcHoBHas akkymyinsaiusi U u Th B JaHHBIX 30HaX MPOUCXOJUT B TOHKOJAUCHEPCHBIX
dpakmusax  (0,04-0,01 mm; <0,01 mm). U HaxomawTcs MNPEUMYIIECTBEHHO B
copOupoBaHHOW (hopMe Ha TIIMHUCTBIX MHUHEpanax (KaoJdMHUT, MOHTMOPWIJIOHUT U
ap.). Jlaaabie mporecchl COCOOCTBYIOT MOBBIMICHUIO PAIOHO- M TOPOHOBBIICIICHUS U
00pa30BaHUIO TOPU3OHTOB-TEHEPATOPOB CBOOOIHOTO Rn B atmMocdepy.

3. Ycranosnennbie BbicOkne KouieHTparuu U m Th B mopomax m mousax,
TOBBIIIICHHAs TIJIOTHOCTh TOTOKa RN u oObemMHas akTuBHOCT, RN (B paiioHe
Benokypuxu — 0,08-120 kbx/m3, B paitone Konsisanu — 0,09-1570 xBk/M>, B paiione
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Usxyxas — 0,02-1000 kbx/m3, B paitone Dmacwep — 0,02-70 kBbx/m®) 06ycnapnuBaoT
HaMpsHKEHHYIO PaIMO’KOIOTUUECKYTO 00CTaHOBKY u YXYIIIEHUE
AMUJEMHUOJIOTUUECKOTO CTaTyca HACEJCHUs HCCIEAYyeMBbIX TEPPUTOPUN MO TaKUM
MEJIUKO-CTATUCTUYECKUM T[apaMeTpaM, KaK TIOBBIIICHHBIA YPOBEHb BPOXKIEHHBIX
nopokoB passutus mioga (300-1129 %ng0) u 3a001€BaEMOCTH 3710KAYECTBEHHBIMH
HoBoOOpasoBanusamu  nérkoro  (33-352  %go00), mOcormotkm (425 %ooo0),
kpoBeTBOpHOIl TKaHu (6-216 %/oo0) OTHOCHMTENBLHO MMpPOBBIX U  POCCHHCKHX
[oKasaresei.

Hayuynast HoBHU3HA:

1. Bmnepssie uzyueno pacnpenenenue EPD no npoduiio «ucxonnas nopoaa —
KOpa BBIBETPUBaHMs — MOYBa» B pailoHax T. bemokypuxa AmnTailckoro Kpas, TrT.
KonbsiBanr HoBocuOupckoit obmactu, r. Wkyxai npoBuHiuu ['yaHayH u . Dmiackep
pernona OBepHb.

2. BbIABIEHO HAKOIJIEHUE PAJMOAKTUBHBIX U PEIKO3EMEIbHBIX YJIEMEHTOB B
TOHKOJUCIIEPCHBIX (PaAKIUSAX KOP BBIBETPUBAHHUS W TOYB. METOJIOM OCKOJIOYHOM
panuorpaduu uzydensl Gopmbl HaxoxaeHuss U B oOpasliax KOp BBIBETPUBAHUS H
nouB. OnpexneneHo, uro U HaXOAUTCs MPEUMYIIECTBEHHO B COpOMpOBaHHON (popme
Ha TJIMHUCTBIX MUHEpaJiaX (KaOJUHUT, MOHTMOPUJUIOHHT U JIP.).

3. Onpenenensl Topu3oHTHI HakoruieHUss EPD B kopax BeIBETpUBaHUS — 30HBI
JIpeCBbl W TJUHBL. JlaHHBIE TOPU3OHTHI SBISIOTCS OCHOBHBIMH TOPU3OHTAMH-
reHeparopamu cBoOoaHOro Rn.

4. B uccienyeMbIx pailoHaxX BBISIBJIEHA HAIPSKEHHAS PaJUO3KOJIOrMYECKast
00CTaHOBKA, CBSI3aHHAsI C PACHPOCTPAHEHUEM BBICOKOPAINOAKTUBHBIX TPAHUTOB;
30HaMU MHTEHCHBHOTO BBIBETPUBAHHUS TPAHUTOB, YTO CIOCOOCTBYET OOpPa30BaHUIO
TOPU30HTOB-TEHEPATOPOB CBOOOMHOTO RN B atmocdepy; 30HaMH MOBBIIIIEHHON
SKCXAAIUN U SMaHUPOBaHUs 22’Rn; BBICOKOH aKTUBHOCTHIO TopoHa (?°Rn) 3a cuéT
paclpoCTpaHEHUsI TOPUEHOCHBIX IMOPOJ; MOBBIIIEHHBIM coiepkanueM Ra u Rn B
NOA3EMHBIX BOJAaX; HCIOJb30BAHUEM MECTHBIX CTPOUTEIBHBIX MATEPHAIOB C
MOBBIIIICHHON KoHUEeHTpanued EPD; 3nauenusimu MOJ] u D3], npeBblarommumMu
Hopmy HKZIAP OOH.

5. YcraHoBieHa SMIUPUYECKas 3aBUCUMOCTH 3a00JIEBA€MOCTH HACEJICHHUS
3HO nérkoro, HOCOrJI0TKH, KpoBeTBOpHOU TkaHu U BIIP ot paamoskonormyeckoi
00CTaHOBKH B HICCIIETyEMbIX paliOHaX.

IIpakTuyeckass 3HAYUMOCTD !

VYcraHOBIIEHO, 4YTO B pailloHaX pacHpOCTPAHEHUS pPaJUOAKTUBHBIX MOPOJ
HAOJIFOMAIOTCA BBICOKHME II0KA3aTelIW OHKOJOTrHYeckor 3aboneBaemocté u BIIP.
Brigenensl Tepputopun pucka mo gactore 3aboneBaemoct 3HO Bcex BUIIOB y eTei
(benoxypuxa u KoneiBanb), 3HO nérkoro (KonbiBanb) y Bcero Hacenenusi, 3HO
HocornoTku (mpoBuHuus ['yanayn), 3HO xkpoBerBopHoii TkaHu (KosbiBaHb).
Bricoknii puck BIIP ormeuen B KonbiBanu u I'yannyH.

JlaHbI KpaTKHe peKOMEHJAIMU M0 Y4ETY BO3JACHCTBUS paJUallMOHHBIX PUCKOB
OT €CTECTBEHHBIX HCTOYHUKOB (KoHIeHTpauun EPD B mopopax, mouBe, BojAe U
ypoBenb 222Rn, 22°Rn) npu oleHKE CAHMTAPHO-3IMHMAEMUOIOTHYECKOrO CTaTyca
HaCEeJICHUS.



Marepuainsbl, MOJTyYEHHbIE B MPOIECCE BHIMOJIHEHUS paOOThl, MCIOIb30BaHBI
Ipu TMPOBEJACHUM 3aHATHUH MO Kypcam «l'eoxumus» Ha Kadeape TIeoJIoTUU U
MOJIE3HBIX  MCKOIMAaeMbIX  BallKUpCcKOoro  rocyJapCTBEHHOTO  YHUBEPCHUTETA,
«I"eodkoiorusi» u «MeIauuuUHCKas IreoJIorus» B OTAEICHUU reonorun MHxeHepHou
IIKOJIbI MPUPOAHBIX pecypcoB TOMCKOI0 MOJUTEXHUYECKOTO YHUBEPCUTETA.

CreneHb  JOCTOBEPHOCTH  3alIMINAEMbIX  TOJOXEHHH  oOecreyeHa
JIOCTATOYHBIM KOJIMYECTBOM H3MEPEHUN U MpoO0, HUCCICIOBAHHBIX Pa3IMYHBIMU
BBICOKOUYBCTBUTEJIbHBIMU ~ aTTECTOBAHHBIMM  QHAJUTHYCCKHUMHU  METOAaMU B
aKKpeAUTOBAHHBIX Jaboparopusix. Taxxke riayOOKuil aHAIN3 HAYYHOMU JINTEPATYpPHI, B
TOM 4HuCle 3apyO0exHOW (Ha aHTIMHUCKOM, (PpPaHIy3CKOM, KHTAHCKOM s3bIKax) IO
TEME€ MCCJICIOBAHUS TTO3BOJIET CYJUTh O BBICOKOW CTETIEHU JOCTOBEPHOCTH JTaHHOM
paboTHI.

WNutepriperanvsi aHaTUTUYECKUX JAHHBIX MPOM3BEJACHA C HCIOJIB30BAHHEM
COBPEMEHHBIX MporpaMmMHbiXx nakeroB «Microsoft Office» u «StatSoft® Statistica
10.0.1011.0», nmoctpoenue rpaduKoB M KapT BBHIMNOJHEHO C MOMOUIBIO MPOrpamMm
«Corel Draw» u «Microsoft Excel».

Anpodanus pe3yJabTaTOB U MyOJUKALMHA:

PesynbpTatel paboThl O TeMe AUCCepTalluu ObUIM TPEACTaBIEHBI Ha
MexayHapoaHbix W BcepoccHMHCKMX — HAaydHO-TIPAKTUYECKUX — KOH(MEPCHIUIX:
European Geosciences Union General Assembly (2012, Vienna, Austria); 2nd Global
Soil Security Conference (2016, Paris, France); V International Conference
«Radioactivity and radioactive elements in environment» (2016, Tomsk, Russia); IV
International Conference on Radiation and Applications in Various Fields of
Research (2016, Nis, Serbia); 7th International Conference on Medical Geology
(2017, Moscow, Russia); Bcepoccuiickasi KOHGEPEHIHS ¢ MEXIYHAPOIHBIM
yuactueM, nocesméaras 60-netuto Mucturyra reoxumun CO PAH u 100-netuto co
nHs poxaeHust akagemuka JI. B. Taycona «CoBpeMEHHBbIE HaIlpaBICHUS Pa3BUTHUS
reoxumun» (2016, Upkytck); MexayHapoaHbI HAy4YHBI CUMIIO3UYM CTYICHTOB,
acCIMPaHTOB M MOJIOABIX YU€HBIX UM. akagemMuka M.A. Ycosa «IIpoGiaembl reonoruu
u ocBoeHus Heapy» (2011-2019, Tomck) u ap.

I[To teme nmccepramuu onyOnuKoBaHOo 27 paboT, W3 HUX 2 CTaThbU B
poCCHIiCKUX H3AaHUSAX, pekoMeHaoBaHHbIX BAK Mwunob6paayku P® u 2 crathy,
HHJIEKCUPYEeMble MeXKIyHapoaHbpIMU Oazamu nanHbIX (Web of Science, Scopus).

JInuHBIA BKJIAJ aBTOPA 3aKIIOYAECTCS B HEMOCPEICTBEHHOM YYacTHUU Ha BCEX
JTamax MCCIEAOBATENbCKOW paboThl: 0TOOpE MPod U MPOOOMOATOTOBKE K aHATU3aM,
MPOBEACHUN  W3MEPEHU  METOJlaMH  IIO0JIEBOM  raMma-ClieKTPOMETPHUH U
pagoHOMETpHUH. ABTOP CaMOCTOSITENIbBHO OCYIIECTBIIST UCCIE0BaHUS TPOO MOPO U
nmoyB ¢ nomompro COM u POA. ITlouck MeEIMKO-CTaTUCTHYCCKUX JIAHHBIX,
0o0paboTKa, WHTEpIpETaIusl pe3yIbTaTOB aHAJIWU30B, IOCTPOCHHE TpaduuecKoro
Mareprasia U (OPMYITUPOBKA 3aNIUIIAEMBIX TOJIOKEHUN TaKKe MPOU3BOAIIACH
JUYHO aBTOPOM.

baarogapuocru:

ABTOp BbIpakaeT TJyOOKyI0 O0JaroJapHOCTb Hay4YHOMY PYKOBOJMTEIIIO,
JTOKTOPY T€O0JIOTO-MHHEpaIornyeckux Hayk, npodeccopy HUIIIIP TIIY Jleonuny



[lerpoBuuy PuxBaHoBy 3a HayyHoe M 0Opa30BaTEIbHOE COIMPOBOXKIEHUE U
3HAYUTENBHYIO IOMOLIb B HATMCAHUU JUCCEPTALIUH.

Oco0yro 0narolapHOCTh aBTOP BBIpa)KaeT CBOMM HAYYHBIM HAaCTaBHHUKAM:
1n.6.H., npodeccopy UIIIIP TIIY H.B. bapanoBckoii, 3aBeayromieMy Kadeapoit
IEOJIOTUM U MOJIE3HBIX ucKomaeMbIX baml'V, k.r.-m.H. I.M. ®apXyTauHoBy U I.H.,
npodeccopy kadenpbl reodusznku KuTaliCKOro reosoru4eckoro yHHBEpPCUTETa
Hannunr Ban.

3a momepXkKy TpU HAMKUCAHUM JUCCEpPTAllUM, IIEHHBIE COBETHl U
KOHCYJIbTAllUM aBTOp TMpHU3HATENEeH [.I.-M.H., mnpodeccopam C.HU. ApOy3oBy,
E.I'. fI3ukoBy, a.m.H., npodeccopy JI.M. dapxyraunosoii, k.r.-m.H. C.C. WnbeHky,
B.P. CokroeBy, B.A. Jlomapenko, U.C. Cob6oneny, /I.B. FOcynosy, A.B. Tanoscko#,
E.A. ®unumonenko, I.)K. ApeiHoBoii, T.A. Ilepmunosoii, A.C. TopomnoBy, K.X.H.
H.A. OcunoBoit u acnupantam A.W. bensHoBckoi, M.A. [lepurnazosoi,
J.H. I'anymkunou u I'.'M. EcuiibkaHoBy.

ABTOp Onaromaput aHAJIUTUKOB 3a MX MNPOPECCHOHANBHBIA TPYyI: C.H.C
A.®. Cyaeiko u JI.B. boryrckyto.

3a momours npu oTOOpe Mpod M MaTepuana Ijs JUCCEepPTall OTPOMHYIO
OsaroapHocTh aBTOp BhipakaeT HavadbHUKY [ TPOC B 1. benokypuxa A.A. Penuny,
OHKOJIOTY TOpojickoi OonbHUIIEI T. benokypuxa O.B. Kpbikko, coTpyaHukam myses
r. benokypuxa T.A. baryeBoit u E.Il. )KunuHckoii, K.M.H., TJIAaBHOMY CHEIHUAIUCTY-
DKCIIEPTy OTHAeNla CaHuUTapHOro Haa3opa YmpaeieHnus PocrnorpeOHamzopa 10
Cwmonenckoit obmactu B.B. Typounckomy, k.M.H. B.Il. CyciauHy u coTpyIHHKaM
oT/esla MOHMUTOpPUHTA paauanuoHHoW oOctanoBku OI'BY  "OGaxkommpupona"
Tomckoit obactu — B.A. KoHsiiukuny u ap.

ABTOp TIpU3HaTENeH 3a IIEHHbIE 3aMEYaHMs, BBICKA3aHHbIE B MpoLEcCe
00CYXXJIEHUS YCTHBIX JIOKJIAJIOB HA KOH(PEPEHIUAX: 1.T.-M.H. ‘F.B. HayMOByi ('EOXH
PAH), a.r.-m.u1. B.Jl. Ctpaxosenko (M['M CO PAH), n.6.1. C. A. Bacunsery (HUU
MeauuuHcKol reHetuku Tomckoro HUMII), n.6.1. A. 5. BoncynoBckomy (MHCTHTYT
ounodmuku CO PAH) u mpodeccopy P. dunkensmany (University of Texas at
Dallas).

CtpykTypa u 00beM padoThI:

HucceprannonHasi pabota mpejcTaBieHa Ha 122 cTpaHWIlaX U COCTOHUT W3
BBEJICHUS, 6 T1aB U 3akimtoueHus. CIUCOK JuTepatypsl BKItodaeT 164 ncrounuka, 83
13 KOTOPHIX 3apy0OekHbie. [uccepranms BkirodaeT 51 pucyHok u 13 tabmuir.

OCHOBHOE COAEPKAHUE PABOTbI

I'naBa 1 nocesiieHa BompocaM BIMSIHUSL €CTECTBEHHOM PaJWOAKTUBHOCTU U
MajlbIX 703 paJHallid Ha OpraHu3M 4YejoBeKa. PaccMOTpeHbl Kak HEraTUBHbBIC
MOCJIECTBUS, TaK W MOJIOKUTEIbHOE JeucTBUE pamuanuu. ['1aBa 2 BKiIroyaer
OMHMCAaHUE MaTepUalioB M METOJOB HCCIEA0BaHUA: OTOOp mpoOl, J1abopaTopHO-
AHAJIMTUYECKUE HCCIICIOBAHMSI M CTAaTUCTUYECKYr0 00paboTky nanHbix. I'aBa 3
XapaKTEepU3yeT MPUPOJAHO-KIMMATUYECKUE U TEOJIOTUYECKHE YCIOBUS PaiOHOB
uccinenoBanus. B riiaBe 4 omnucanbl 00IIME TEOXUMHUYECKUE U MHUHEPAIOTHYECKHE
OCOOCHHOCTU TPAHWUTOB M PA3BUTHIX MO HUM KOpP BBIBETPUBAHUS U TOYB, a TAKKE
O0COOCHHOCTU HaKOIUIeHUs U xapakrep pacrnpeneneHuss Th u U no npoduinbHbIM
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paspe3zam. PaccmoTpen Bompoc pacnpeaeneHus EPD 1o rpaHylnoMeTpudecKuMm
¢pakuusM KOp BbIBeTpuBaHHMA W 1o4B. OmnpeneneHbl (GOpMBI  HAXOXKACHUS
PaIMOHYKIMAOB B IIpolLleccax BbIBETpUBaHMS rpaHuToB. I[yaBa S otpaxkaer
PaZAMO3KOJIOTUYECKYI0O OOCTAaHOBKY M BOIPOCHI PaJOHOOMACHOCTU HCCIEAYEMBIX
tepputopuid. I'JlaBa 6 comepXuT aHaIWU3 MOKa3aTesnel 3a0071€Ba€MOCTH HACEJIECHUS
BIIP, 3HO u aHemMussMu B paliOHax C BBICOKOM €CTECTBEHHOW paJHALlMOHHON
Harpy3koii. B 3ak/il0ueHun npeacTaBieHbl OCHOBHbBIE BBIBOIBI IO paboTe.

OBOCHOBAHME BHIHOCUMBIX HA 3AIIUATY MOJOXEHUMI

IlepBoe 3amumaemMoe moJioxkeHue. Mcciedyemvle epanumvl OMAUYAIOMCS
NOBLIWEHHOU KOHYEHmMpayuell ecmecmeeHHblX pPAOUOHYKIUOO8 U OMHOCAMCA K
PA3UYHBIM paduo2eoxumuyeckum munam: epanumol benoxypuxuncrkozo (K — 6,5 %,
Th—-21,1 2/m, U — 6,4 2/m, ThIU — 3,3) u Koavieanckozo (K —6 %, Th — 34 o/m, U —
9,6 2o/m, Th/U — 3,5) Komniexco8 OMHOCAMCA K BblCOKOPAOUOAKMUBHBIM
peokomemanivHuiM, epanumel Yocyxas 6 nposunyuu I'yanoyu, Kumai (K — 4 %,
Th— 100 o/m, U — 26,1 o/m, Th/U — 3,8) — Kk 6b1COKOPAOUOAKMUBHBIM MOPUECBLIM,
epanumsl Bysyap 6 pecuone Osepnv, @panyus (K — 3,7 %, Th — 1 o/m, U — 18 2/m,
Th/U — 0,1) — k 6blcOKOpaduoaxmueHvim CyuecmeeHHo yYPaHOHOCHbIM, UCTbIMASUIUM
enyboxue memacomamudeckue npeoopazosanus. Ooueli 0coOeHHOCMbIO U3YYAEMBIX
2paHumos A61semcsi OoNbUoe KOIUYECMBO AKYEeCCOPHLIX MUHEPANo8: MOHAYUm,
yupkor u op., cooepacawux U u Th.

3amuiiaeMoe mojokeHrne 000CHOBAHO B 4 IIaBe AMCCEepTaIUu.

Conepxanue 28 XUMHUECKUX OJJIEMEHTOB B MCCIEAYEMBIX TpaHUTaX U
NPOJYKTaxX MX BBIBETpHUBAHUS ObLIO mosydeHo ¢ momoinbio MHAA. Ycranosneno,
YTO M3Yy4YaeMbIE MOPOJIbI, KOPHl BBIBETPUBAHUSA U MOYBBI UMEIOT PA3JIUYHBbIE YPOBHU
HAKOIUICHUSI XMMUYECKUX 3JIEMEHTOB, B TOM uuciie EPD. CpaBHUTENbHBIN aHamu3
COJIEpKaHMsI XUMHUECKUX OBJEMEHTOB B rpaHuTax byByap, bemokypuxuHckow,
KonpiBanckom, YUKyXallCKOM TPaHUTHBIX KOMIUIEKCAX MHPOBOJIUICS OTHOCHUTEIBHO
CpeHEeMUPOBBIX 3HaUeHUM 171 rpanuToB (I'puropses, 2009).

B rpanuTtax benoKypuXMHCKOTO KOMIUIEKCAa OTMEYAeTCsl IOBBILICHHAS
kounentparus B /T Rb (531,9), Cs (11,8), Nd (50,5), Th (21,1), U (6,4). Th/U
OTHOIICHWE B TpaHUTaX B CpeaHEM cocTaBiseT 3,3, 1o TpoduIto KOpPbI
BBIBETPUBAHUA BapbUpyeT oT 2,9 110 6,5.

KonpiBaHCKHE TPaHUTHI OTJIMYAIOTCS BBICOKUM cojnepkanueM B r/T Cr (59,6),
Co (4,5), As (5,4), Rb (499,4), Sb (1,3), Cs (15,5), Ce (107), Nd (51,1), Sm (10,7), Tb
(2,9), Yb (24,1), Lu (4,1), Hf (8,9), Ta (6), Th (34), U (9,6). Oraomreane Th x U B
JAHHBIX TPaHUTaX — OT 3,5 W BBIIIE, B IPOJIYKTaX UX BIBETPUBaHUSA — 2,5-5,4.

[MToseimennsie kounentpaiuu B r/T Cr (54,3), Co (3,4), Rb (373,9), Sb (1,1),
Cs (12,1), La (93,8), Ce (123,7), Nd (80,2), Sm (14,6), Eu (1,6), Tb (2,8), Yb (16,2),
Lu (2,5), Hf (17,5), Ta (7,3), Th (100), U (26,1) BbIsSBICHBI B TIOPOJIaX IMPOBUHITHH
I'yangyn. Cpennue 3Hauenwst Th/U oTHOmeHWs B JaHHBIX TpaHUTax — 3,8, 10
npoduto Kophl BeIBeTpuBaHus — ot 4,1-7,3.

B rpanutax ByByap pernona OBepHb yCTaHOBJIEHBI BBICOKHME YPOBHH B I/T AS

(13), Rb (3600), Sb (1,9), Cs (265), Hf (4,5), Ta (53,2), U (9-18). Mokasaremu Th/U



OTHOLIEHUs] B MOpoAax MeEHbIIe 1, YTO MOXET CBHUAETEIbCTBOBATH O
METacOMaTHYECKUX MPeoOpa3oBaHMsIX 3TUX TpaHuToB (PuxBaHoB u 1p., 2002).

[To pamuoreoxumuueckor tunu3anuu (oTHomeHwe Th x U) ucciemyembie
IPAaHUTBl OTHOCSTCS K pa3IMYHBIM THUOAM: TpPaHUTHl bBeloKypUXMHCKOro H

KoJbIBaHCKOTO KOMILIEKCOB — K BBICOKOPAAUOAKTHBHBIM PEIKOMETAJUIBHBIM;
rpanuthbl byByap (r. Dmacsep, @paHiuus) — K BBICOKOPAAUOAKTUBHBIM CYIIECTBEHHO
YpPaHOHOCHBbIM; rpaHuThl  Yxyxas (mpoBuHuus ['yanayn, Kwurail) — kK

BBICOKOPAJIMOAKTUBHBIM TOPUEBBIM (PUCYHOK 1).

’
. » Ih_
Th, v/t P U =

100 Vs

/
s
//
/
V.
5 ; e
80 IV,/ P
e
/! s
/ //
I, /,
60 | !’ //
7
II <
/
!
/ m ’
40 |- / ,/
/
4
7 1 -
7 | -
2L / s \ / a” E:z
/ // ['-_ . ”’Vl U
/ -
/ // f”
/7y ’,’
1,7 -
L - U, /1
- L

0

Pucynok 1 — ['maBHeimme pagnoreoXuMM4eCKUe TUTIBI TPAHUTOB U MOJ0KEHUE Ha
HUX TPAHUTOB HccienyeMbix pailoHoB (1o JI.B. KomiueBy, A.A. Cumbicnosy, JLIL
PuxBaHoBy ¢ nononHeHus MU aBTopa). [1oas reoxuMmu4eckux TUIOB TPAHUTOB: | —
HOpMaibHOpaauoakTuBHble, Th/U = 2,5-4,5; || — noBeimennopaguoaktuBabie, Th/U
= 6-10; 11l — BeIcOKOpamnOaKTHBHBIE peakoMeTauibabie, Th/U > 5-10; IV —
BBICOKOPaINOAKTHBHBIC ToprueHocHbIe, Th/U > 10; V — cmabopaaroakTHBHBIC
raruorpanutel, Th/U < 2-5; VI — BeICOKOpanoakTHBHBIC ypaHOHOCHBIC, Th/U = 1—
2. Cpengnue qaHHble IO U3YYEHHBIM I'paHuTaMm: b — paliona r. benokypuxa,
Anratickuit kpaii, Poccus; K — paitona nrr. KonsiBanb, HoBocuOupckas 061acTs,
Poccus; I' — paiiona r. Uxxyxalt, npoBunuus ['yannys, Kuraii; O — paitona
r. Dmaceep, peruon OBepHb, OpaHius

MuHepaJlorii4ecKiii COCTaB M3y4aeMbIX TPAHUTOB OBUT TMPOAHAIM3UPOBAH
Metonamu PDPA u COM. IlonydyeHHble [AaHHBIE TMOKa3alad, 4YTO JJI BCEX
UCCIIEyEMbIX TPAHUTOB MMOPOJAO0OPA3YIOIIMMU MHUHEpPATIaMU SIBISIOTCS: KBapil,
anbOUT, MHUKPOKJIMH, OPTOKJIAa3, MYCKOBHT W OHOTHT. B KONBIBaHCKMX TpaHUTax
TaKXe MPUCYTCTBYET (JIOTOMUT.

Uccnenyemble TpaHWThl MOABEpPrajuch MpOIECCy BbIBETpUBaHUS. B
c(hopMUPOBABIIUXCA O HHUM KOpax BBIBETPUBAHMS MU TOYBaxX MO JaHHbIM PDA
Ha0II0/1aeTCsl U3MEHEHUE MUHEPAIOTMYEeCKOTO COCTaBa — O0pa30BaHHE KAOJIMHUTA,
MOHTMOPWUIOHUTA, WJUIMTA, XJOpPUTA, BEPMUKYJIHUTa (BO BceX oOpaslax), Takxe
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neonura (B obpasuax benokypuxuHckoro um KoiabIBaHCKOro MaccHMBOB), TUIICA U
nukkuTa (B o6pasuax KonmbiBanckoro Mmaccusa), rud0cuta u rematuta (B oOpasnax u3
npoBUHIMY [ yaHmyH).

Mumnepainbi-koHuenTparopsl EPD u P33, oOHapykeHHble B HCCIEIyEeMbIX
npobax nmo ganHeiM COM, mpencraBieHsl B Tadmuie 1. OTMeTuM, 4TO BO BCEX
UCcCleayeMbIX o0pa3lax MOpoA W MPOAYKTOB HMX BBIBETPUBAHMS BCTPEYAIOTCS
MOHAILIUT U LIUPKOH.

Tabmuua 1 — IlpucyrcTBHE aKIECCOPHBIX MHHEpaNoOB-KOHIIEHTpatopoB EPD B
uccieyeMbix oopasiax no ganueiv COM

Paiion
3ona
uccaenopanus / I'panutsl 3oHa n1e3uHTErpaluu I'nmuna ITouBa
ofpasen ApecBbI

Paiiona Jlanrtan-tiepueBbiit Monarut ¢ U, Th, Pr, Nd, | JlanTtan-uepuessiit MoHanut ¢ Th u
r. besokypuxa Sm Pr
(AaTaickuii Kpaﬁ, Topuesbiit MmonaruT ¢ Nd, La, Pr Topuessiii monanut ¢ Nd
Poccus) Hupkon ¢ Hf Hupxon
Paiion Momnanur ¢ Th, U, P3D Momsarur ¢ Th, P3D
nrr. KoabiBanb IMupkon ¢ Th, U, Sc [upkon
(HoBocubupckas Jlantanouepur ¢ Th, Pr, Nd Jlautanouepurt ¢ Th, Pr, Nd
06.1., Poccust) dmrooreput ¢ Th u P35 ®mroorteput ¢ Th u P33
Paiion r. Wkyxaii Mouanur ¢ Th, P33 Mowawur ¢ Th, P30 Mounanur ¢ Th, P35

IMupkon ¢ Hf, Th, U IMupkon ¢ Ag, Hf, Sc
(HPOB; T'yanxyn, Kcenorum ¢ Th, P3D Tupron ¢ Hf,t;l' h, U Kcernorum ¢ Th, P3D
Kuraii) Topur Keenorim ¢ Th, P33 ITmrom6orymmut ¢ Th, La, Nd
F;(;O%;'e?:iaCLep Llupkon ¢ Ag, Sc [upkon

: ’ Momarut ¢ P35 Momnarnurt ¢ P35

Dpanumus)

Brimieyka3zanHble akIeCCOpHBbIE MHUHEpaibl O00JIaJal0T BBICOKOM CTEMEHBIO
YCTOWYMBOCTH, KaK K (PU3NYECKOMY, TaK U K XMMHYECKOMY BBIBETPHUBAHHUIO, YTO
MO3BOJISIET KOpaM BBIBETPUBAHUS M IIOYBAM HACIIEIOBATh UX U3 TPAHUTOB. OTMETUM,
YTO MHUHEpaJbl-KOHUEHTpaTopsl U B TMpOAYKTaX BbIBETPUBAHUS T'PAHUTOB
BCTPEYAIOTCS JOBOJBHO PEAKO, UX OCHOBHASI KOHIICHTPALIMS TPOUCXOIUT B TPAaHUTAX.

Bropoe 3ammmaemoe moJoxkenue. Obpaszywowuecs 6  npoyeccax
8bIGEMPUBAHUS ~ 2PAHUMOS8  KOPbl  6bIGEMPUBAHUS U  NOYGbL  HACIEOVIOM
paouozeoxumuieckue  0COOEHHOCMU — NOpPOO,  NPOUCXOOUm  hOpMUpoBaHue
20pU30HMO8,  0002AWEHHbIX  ecmecmEeHHbiMU  paduonykiuoamy.  OcHosHas
axkymynayuss U u Th 6 0aHHbIX 30HAX NPOUCXOOUM 8 MOHKOOUCNEPCHbIX (DpaKyusax
(0,04-0,01 mm; <0,01 mm). U naxooumcs npeumyuecmeeHHo 6 COpOUpo8anHoll
Gopme HaA 2TUHUCMBIX MUHEPANAX (KAOAUHUM, MOHMMOPULIOHUM u 0p.). /lanHvle
npoyeccol  CNOCOOCMBYIOM  NOBLIUEHUIO  PAOOHO- U MOPOHOBLLOENEHUS U
00pa3068aHUI0 20PU3OHMOB-2eHEPAMOPO8 c80000H020 Rn 6 ammocgepy.

3amuinaemMoe noJjioKeHue 000CHOBAaHO B 4 U 5 ri1aBax AMCCEPTALUU.

[Ipr wu3ydeHMM pa3pe30B KOpP BBIBETPUBAHHS B MCCIEIYEMBIX paiioHax
OoTMeYeHa pasinyHas creuuduka pacnpeneneHus EPD no mnpodwumio. Pasznbiii
YpPOBEHb BbllenaunBaHusi EPD W3 rpaHUTOB M YpOBHM MX HAKOIUIEHHS B KOpax
BBIBETPUBAHUA M T[OYBEHHBIX TOPHU30HTAX MOLYT TOBOPUTH O Pa3JIMYHBIX

11




KJIMMAaTUYEeCKUX M (DU3MKO-XUMHUYECKUX OOCTAaHOBKAaX, B KOTOPBIX (POPMHUPOBAIHCH
JaHHBIC TEOJIOTUYECKHE 00Pa30BaHMUSI.

B Toxe Bpems mis M3ydaeMbIX pa3pe30B XapaKTepHA OOIIas TEHICHIMS
(bopMHpOBaHUST TOPU3OHTOB, OOOTANIEHHBIX TJIMHUCTHIMA MUHEpadaMu (KaOJIMHUTA,
MOHTMOPHWUIOHUTA ¥ JIp.) — 30H JIPeCBbI M TiuHBI (pucyHKu 2,3,4). J{ns maHHBIX
TOPU30HTOB KOp BBIBETpHBaHUs B pailioHe r. bemokypuxa u nrr. KonbiBanb
xapakTepHo Bbicokoe conepkanue U — 10,2-11,4 r/T u 4,5-10,6 r/T, COOTBETCTBEHHO

(pucynku 2,3).
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Pucynok 2 — Pacnipenenenue Th, U, Th/U no nanasim MHAA B mpoduinsHOM
paspese rpaHUTOB, KOpe BRIBETPUBAHUS U MOYBE B paiioHe r. benokypuxa,
AnTaiickuii kpaii, PO
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Pucynok 3 — Pactipenenenne Th, U, Th/U no nanaeim MHAA B ipodunbHOM
paspese rpaHUTOB, KOPE BHIBETPUBAHMS U NTOYBE B paiioHe nrT. KonbiBaHs,

HoBocubupckas o61acts, PO
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I'panutel benokypuxuHckoro u KoJIBIBAHCKOrO KOMIUIEKCOB OTIMYAKOTCS
HeBbICOKOM KoHueHTtpauued U wu  Th, oTHocuTenbHO Apyrux MOpOoQUIBHBIX
rOpU30HTOB (pUCYHKH 2,3). MOXHO NpEeANoNOoXKUTh, YTO B 30HE JE3UMHTErpaluu
IPaHUTOB NPOoUCXoauT BeIHOC Na, Ca, Si ¥ Ipyrux nopogoo0pa3yronmx 3JIeMEHTOB,
YTO MOBBIIAET KOHUEHTpanuo EPD.

B paspese kopbl BbIBETpUBAaHUA B panoHe I. Wkyxall npoBuHIUM |'yaHayH
HaOmonaercst Oonpiiee HakorieHne U B 30HE MEPBUYHBIX I'PAHUTOB U HIDKHHX
TOPU30HTaX KOpbI BbIBETpUBaHUs (pUCYHOK 4). Bo3MokHO, 3TOT mpoliecc CBsA3aH ¢
MHTECHCHUBHBIM IIPOMBIBHBIM PpPEKHMOM B YCIOBHSIX TYMUIHOIO KIHMaTa, IpH
kotopoM U M3 JnaTepuTHOW 30HBI BO3BpAIlA€TCI B HUXKHUE 30HBI KOPBI
BbIBETPUBAHUSI.
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100,00 100,00 100,00
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natepuTtHas
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Pucynok 4 — Pactipenenenue Th, U, Th/U no nanasim MTHAA B npodunbHOM
pa3pese rpaHuTOB, KOPHI BBIBETPUBAHUS Y IOYB B palloHe T. UKyXail, TPOBUHLIMS
I'yaunyn, Kutai

[To pesynmpraramM TEOXMMHYECKHX HcclegoBaHuil otMedeHo, yro U u Th
HanOoJiee WHTEHCHUBHO CKOHIICHTPUPOBAaHBI B 30HAaX TJHMHBI U  JPECBBL
Munepanoruiueckoii  OCOOEHHOCTBIO  JaHHBIX TOPU3OHTOB  SIBISIETCS  Mayioe
KOJINYECTBO MUHEPATIOB-KOHIEHTPATOpOB U.

[lo pesynapTaTam GpakIMOHHOTO aHalW3a KOP BBIBETPUBAHUSA U IIOYB
ompefienuiach TEHACHIMS K Hanbonee WHTCHCHBHOMY HakomuieHnio EPD B
ToHKoaucepcHbIX (pakmusax (0,04—0,01 mm; <0,01 mm) (pucyHOK 5).

Bo3nukiio mnpeanonoxenne o copbuumu U Ha arperate TOHKOIUCIIEPCHBIX
TJIMHUCTBIX 4YacTull. JlanmpHelinee W3y4YEeHUE TJIMHUCTOM COCTAaBIISIIOIIEA KOP
BBIBETPUBAHUSA METOJOM OCKOJIOYHOW paguorpaduu IMOKa3ajio pPaBHOMEPHOE
pacripeneneHue TpekoB oT JeneHus U mno wucciaegyemomy oOpasmy. ITo
CBUJIETENLCTBYET 0 HaxoxaeHuu U B paccessHHOW (opme, BEpOsITHEE BCETO B BUJIE
cOpOLIMM HA TTIMHUCTBIX MUHEpanax (PUCYHOK 0).

B nponeccax BoiBeTpuBaHUs TpaHUTOB opmbl HaxoxaeHuss EPD, B Goubliieit
crenieHd U, MEHSIIOTCS. DJIEMEHThI CTAaHOBATCS 00Jiee MOABUKHBIMU U COPOUPYIOTCA
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Ha TIMHHCTBIX MHHEpanax (KaolMHHMT, MOHTMOPHIUIOHMT W .p.). DTH IIPOLECCHI
CIIOCOOCTBYIOT TOBBINIEHHIO AKTHBHOCTU 2°Rn (mpomykra pacmaga U) u ero
MUTPaLMHU K TIOBEPXHOCTHBIM TOPH30HTaM 3a CYET 1udPy3Hmu.

l —e—dpakums 0,5 dpakums 0,25 pakums 0,1 +— ppakyus 0,04 bpakums <0,01 ‘
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Pucynok 5 — Conepskanne XMMHUYECKUX SJIEMEHTOB B PA3IMYHBIX (PPAKIUAX MTOYBBI
no nanubiM MHAA (r/1) paiiona r. Uxyxait B mpoBuHIMM ['yaHayH,
JorapupmMuyecKas mKana
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Pucynok 6 — Xapakrep pacrnpeeicHus ypaHa B HCCIeyeMOoM 00pa3iie TOYBBI
npoBUHIMY ['yaHyH o gaHHbIM f-paguorpaduu. JleTexTop — ciarona: a) yBeITu4IeHNE
20x, 6) yBenuuenue 90x

30HBI IPECBBI U TITHHBI B KOPaxX BHIBETPUBAHUS PAHOHOB I'. BeOKypuXxu u MrT.
KonblBaHb MpPENCTABIAIOT cOOO0i MOIIHBINA reHepatop 22Rn B aTMocdepy (pUCYHOK
7). OAP B pnaHHBIX ropu3oHTax BapbupyeT or 250 mo 400 Bbk/m® B paiione
r. benokypuxa u ot 390 1o 1000 Bx/m® B paiione nrt. Kosbians.

Taroke nepepactpenencane U B KOpax BRIBETPUBAHUS TPAHUTOB CIIOCOOCTBYET
€ro PacTBOPEHUIO W HAKOIUICHUIO B IMOA3EMHBIX BOJAx. DTOT MpOIecC oOoraimraer
Boabl Ra m Rn. B paiione r. benokyprnxa paguoakTUBHOCTb CKBaXKWHHOM BOJbI
HaxoauTcs B peenax 230—445 Bx/n. B HEKOTOPBIX CKBaXKMHAX aKTUBHOCTH 222Rn B
Boge mnpesbimaetr 740 bx/n (KasnmaueeB m ap. 2011). B kopax BbeIBETpHBaHUS
IPAaHUTOB, 30HAX TPEHIMHOBATOCTH ¥ TOBBIIICHHON NpoHHUIIaeMOCcTH KOJBIBaHCKOTO
IPaHUTHOTO MaccuBa (GOPMUPYIOTCS BOAbI, oboraménusie 222Rn — 1000045700 bx/n
(TTonos, 1994®; TTaxomoB u ap., 1994®, 2003d). Konuenrtpanus >’Rn B rpyHTOBBIX
BOJIax paiioHa T. Uxyxal, KOTOpbIE UCIOJB3YIOTCSA B OBITOBBIX LEJISAX, HAXOIUTCS B
npenenax 1300—1980 bk/a (Chen, 2000).
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Pucynok 7 — Pacnipenenenne 00b5EMHOI akTUBHOCTH 22?RN B IpO(UILHOM paspese
IPAaHUTOB, KOPE BHIBETPUBAHMS U IMOYBE B paiioHax: 1 —r. benokypuxa, AnaTaiicKuii
kpaii; 2 — nrt. KonbiBanb, HoBocubupckast o6nacts. [Ipubop — paguometp
«Anbdapan» mapku PPA-01M-01

Tperbe 3ammIaemMoe MoJa0KeHUE. Y CMaHOBIeHHble 8bICOKUE KOHYESHMPAYUU
U u Th 6 nopooax u nousax, nosviuiennas niomumocms nomoxka Rn u obwvemnas
akmusrnocms RN (6 patione Benoxypuxu — 0,08-120 xbx/m°, 6 patione Konvieanu —
0,09-1570 xbx/m> 6 patione Yxcyxas — 0,02—-1000 xbx/m3, 6 patione Dwacvep —
0,02-70 xbx/m3) obycnasiusarom HANPAHCEHHYIO PAOUOIKOIOULECKYIO 0OCMAHOBKY
U yxyouieHue 3nU0eMU0I02UYeCK020 CMamyca HAcCeleHUs UCCIeOyeMblX meppumoputl
HO MAKuUM MeOUuKo-CIMamuCmuyeckKum napamempam, KaKk NOBbIUEHHBIU YPOBEHb
6podicoénnvix nopokoe pazeumus naooa (300-1129 %w0) u 3ab6oreéaemocmu
3n0KauecmeeHnbiMu Ho60006pazosanuimu 1é2k02o (33-352 %uono), Hocoznomxu (4-25
%0000), kposemeoproti mxanu (6216 %og00) omuocumenvno Mupoevix u poccutickux
noxkaszamejetl.

O60cHOBaHKE TAaHHOTO 3AMIUINAEMOT0 TOJIOXKEHHS TPUBOAUTCA B 5 U 6 TIlaBax
JIUCCEepPTaLUU.

B uccnenyempix paliOHaxX OTMEUEHA HANPANCEHHAA PAOUOIKONOZUUECKAA
00CTaHOBKA, CBSI3aHHAsI C PACHpPOCTPAHECHUEM BBICOKOPATNOAKTUBHBIX TPAHUTOB;
30HAaMU WHTCHCHBHOTO BBIBETPHBAHUS TPAHUTOB, YTO CIIOCOOCTBYET OOpa30oBaHUIO
TOPU30HTOB-TEHEPATOPOB CBOOOMHOTO RN B atMocdepy; HanMUueM paguoaKTUBHBIX
aHomanui u pynomnposiBaeHuid U; pacnpocTpaHeHHEM MPUPOAHBIX BOJ C BBICOKUM
coaepkanueM Rn, Ra, U u wucnongp3oBaHHEM TakKuX BOJ B OBITY; MHTCHCHUBHOM
sKeXansuueil (IJI0THOCTHIO MOTOKa) 222Rn ¢ MOBEPXHOCTH (PUCYHOK 8); 0b6nacTaMu
MOBBIIIEHHOTO SMaHUPOBaHUS 22’Rn (pUCYHOK 8); BBICOKOH aKTMBHOCTHIO TOPOHA
(®®Rn) 3a cudr pacmpocTpaHEHHMs TOPUEHOCHBIX IIOPOJ; HCIONB30BAHUEM
CTPOUTENBHBIX MATEPUAJIOB C MOBBIIEHHON KOHIIeHTpauuen EPD; 3nauennsamu MO /]
u O3/1, npespimarommmu Hopmy HKJIAP OOH.
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Br/m’ MBK/(M*¢)

1200 600
1000 500
800 400
600 | 300
400 200
A é 1
200 | o T T 100
T A
0 il T 0
Paiion Paiion Paiton Paiion
r. benokypuxa |nrr. Konsisansb r. Uxyxah . Dmwaceep Hopwe! s
(Anraiickuii  |(Hoocubuperkas | (11p- rYaHlﬂst (per. OBCPHj’w Pd
Kpaii, PD) 06i1., PD) KHP) Opannus)
OAP wakc., B/ 337 1008 1199 297 2007
OAP mun., B/m’ 88 93 19 19
QAP cp., Br/™’ A 213 346 294 150 100°
TITIP maxc., MBK/(M*¢ 122 276 620 95
TP MuH., MBK/(M™*c) 32 101 21 7
TP cp., MBK/(M*¢)0] 77 125 73 52 80"

! 1o mamneiM Wang et al., 2012; 2 no nanusiv Billon et al., 2005;  nopmbl paguanmonnoii 6esonacuoctu (HPB-99); 4
CII 11-102-97 «MHXeHepHO-IKOIOTHYECKUE U3BICKAHUS JJIs1 CTPOUTEILCTBAY

Pucynok 8 — I'pacduk nanusix uzmepenuit OAP u pacuéra I[1I1P B uccnegyempix
paiioHax

[To pesynbTaTaM KOMIUIEKCHOM PaJMOIKOJOTHYECKON CHEMKHU DKCIEAUIIEH
I'TTI «bepézosreonorusi» OAP B nmouBeHHOM Bo3ayxe I. benokypuxa cocraBusier 1—
120 xbx/m3, B nrr. KonpmBanp — 630-1570 kbx/M3. B 3maHuAX Takke OTMEYaOTCS
3HaueHnus OAP, npesbimatonue Hopmatus HPB-99 (ITonos, 1994®; [TaxoMoB u ap.,
1994@, 2003D).

B coBokymHOCTH BbIIENEpEUHCICHHBIE (DAKTOPHI CO3AAIOT PSIJ MEIUKO-
Ouonornyeckux MpoOjieM y HaceleHHs, TMPOXKMUBAIOIIETO HAa  M3y4aeMbIX
TeppuTopusix. st aHanm3a mokazaTesnei 3J0pOBbsl HAaceJIeHHUs! OBLIM MCIIOIb30BAHbBI
CTaTHCTHYeCKHe JaHHble 1o 3aboneBaemoctd 3HO 7n€rkoro, HOCOTIJIOTKH,
KpOBETBOpHOM TKaHW (Jelko3), a Takxke aHemusmu u BIIP. O6o6maromum
MoKa3aTeJieM YpPOBHsS 3a00J€Ba€MOCTH HACEJICHHS SBIAETCS IOKa3aTelb 4Yucia
3apEruCTPUPOBAHHBIX MAIlUEHTOB C BIIEPBBIE YCTAaHOBJIEHHBIM auarHozoM Ha 100
Teic. uenoBek (“oo0o).

JlokazaHo, 4TO pamuanus UMeeT Oojee BBICOKHI YpOBEHb BO3JCHCTBHUS Ha
neteit, uem Ha B3pociibix (UNSCEAR, 1993; UNSCEAR, 2000; UNSCEAR, 2009).
B cBsf3M ¢ 3TUM TMpuBeAEHBI MOKa3aTelIW NEPBUYHOM 3a00J€BaEMOCTH JIA
pPa3TUYHBIX BO3PACTHBIX Tpymnn HaceneHus (tabmuma 2). I[lpu comocraBneHuu
ypoBHsa 3abonmeBaemoct 3HO y Bcex Tpynm HaceleHUsT C POCCHUCKUMHU U
MUPOBBIMU TOKA3aTEISIMU OTMEUAIOTCSl MPEBBILICHUSI YPOBHS 3a00JIEBAEMOCTH BO
BCEX MCCIENYEMBIX PalilOHAX.

benoxkypuxa, Anmaiickuii kpai. 1lpu CcONOCTaBICHUH TNEPBUYHBIX
nokaszatened 3adoneBaemoctd 3HO B r. benmokypuxa ¢ 0OOIEPOCCUICKHUMHU H
MUPOBBIMU TOKa3aTEISIMU OTMEUAIOTCSl MPEBBIMICHUS YPOBHSA 3a00JIEBAEMOCTH Y
nereit (ot 0 mo 14 mert) B 2,8 pasa. B 2015 romy oTrMedaeTcs BBICOKas IETCKas
3aboneBaeMocts 3HO  kpoBeTBopHO# TkaHM — 7 Opooo, UTO  BbIIIE
cpeaHepoccHuiickux nokaszarenei B 2 paza. B 2015 rogy ypoBeHb 3a00sieBaeMOCTH
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3HO ronosroro mMosra y gereit or 0 1o 14 mer cocrasmn 35 %go00, Bcepoccuiickmii
crangapt — 2,1 %oo00 (Axcens u ap., 2009).

Tabnuna 2 — Csonnas Tabmuua nokasareneil za6omesaemoctu (%oo00) 3a 2010 —
2017 rr. B palioHax MOBBIIIEHHOTO PAJXOIKOIOTHUYECKOTO PUCKA

: | E |E | s
< >} = &
n 6 - g = 2 2
oKa3aTesIb 3200/1€BaeMOCTH Ha = e = = & = S g - 5 &
100 Toic. naceaenust (°/oo00) e~ | 258 z = = 5 = E g 5{"
N
2<Z|2z2¢ | =2 &6 |OE& |25
[lepBuunas 3abonesaemocts 3HO y . . 2 14 5
BCEro HACETCHHS 451 420 250 615 408 242
[epBuunas 3ad6oneBaemocts 3HO y
aereii ot 0 mo 14 aer 36 52 20* 15° 13 137
[epBuunas 3ad6oneBaemocts 3HO y
B3pocjioro Hacejenus ot 18 jer 590 3334 5914 H.IL. 2400 14 H.IL.
IlepBuunas 3abonesaemocts 3HO 4 - 1 5
JIErKOI0 y BCEr0 HACENEHHUS 33 352 45 63 41 24
IlepBuunas 3abonesaemocts 3HO 7 5 114_ 2516 47 512 1.9515
HOCOTJIOTKH Y BCErO HACETEHHS
[TepBuunas 3aboneBaemocts 3HO
KPOBETBOPHOIi TKAHH Yy BCEro 20 216 6'8 17° 19% 14°
HaceJeHusl
[TepBuunas 3aboneBaemocts 3HO
KPOBETBOPHOIi TKaHM y JeTel OT 7 52 3,28 4,28 3,7% 3,8%
0 70 14 ger
Teppianas 3aboneBaeMocTs | ypnp | 5 gags 1030° ma | ~22672 | ~ 36004
aHemusiMu y aereii ot 0 1o 14 jert
[TepBuunas 3a0011€BaEMOCTh
aHeMHUSIMH y B3pocsioro | 566 446° 1107° HLIL ~601% | =~1250™
HacesjeHus or 18 jer
ITokasarenu BPOKIAEHHBIX 2 374 - - 10 - 13
aHoMaJmid y nereii 10 18 et 300 e 1129 A ~632 ~600

H.J1.- HeT JanHblx; * Joknan, 2017; 2 CoumanbHo-ruruenndeckuii nacnopt, 2017; 3 Tocynapersennsiii goknazn, 2015; 4
Meng et al., 2016; 5 Jemal et al., 2014; 8 Xu et al., 2004; 7 Le cancer en Auvergne, 2015; & Isfan et al., 2007; ° Atlas de
la mortalité, 2012; 1° Temuxosa u ap., 2015; * Worldwide prevalence of anaemia, 2008; !? 3nokauecrBeHHbIE
HoBooOpazopanus B Poccuu, 2018; * Hoffman et al., 2002; ** Salem, 2006; *° Tang et al., 2016; 6 Ho, 2017; *" Qu et
al., 2016; 8 Chen et al., 2018; *®* Ma et al., 2008; 2° Akcens u ap., 2009

CoriacHo AOKJIIaay «O cocTogHUHU CAHUTAPHO-3IINACMHUOJIOTUICCKOI'O
Omaromoyuusi HaceneHus: B Antaiickom kpae B 2016 rogy» benokypuxa oTHeceHa
K TCPPUTOPHAM «PHCKA» OTHOCHUTCIBHO KpPaCBbIX 3HAUEHUN 110 IMOKa3aTesIM
3a00JIeBa€MOCTH OPTaHOB JbIXaHWs (OpOHXWTOM, acTMOW | Jp.), KPOBU U
KPOBETBOPHBIX OpPraHOB (aHEMHHM W JIp.) W ICPBUYHOH HHBATUIHOCTH JETCH
(dokmnaz..., 2017).

CHmxeHHE KadecTBa OKpYKalomew cpeabl (3arps3HeHue aTtMochepHOro
BO3/lyXa, TNHUTBEBBIX BOJ U JAp.) CO3Ja€T ONACHOCTh HEUH(PEKIIMOHHOU
3aboneBaemoctn. OmHako, B benokypuxe B 2014-2016 rr. HaOmromancs HU3KHMA
YPOBEHb 3arpsi3HEHUS aTMOC(EPHOTr0 BO3yXa, COOTBETCTBYIOIIMN TMTHEHUYECKUM

HopMaMm. KauecTBO mnuTheBOM BOJBI B beIOKypHXe COOTBETCTBYET CAHUTApPHO-
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SMUIEMHUOJIOTHYCCKUM TpeOoBaHUsAM (COIMAIbHO-TUTHEHHYSCKUN MacIopr..., 2017).
B To ke BpemMs OTMEYEHO, YTO B HEKOTOPBHIX CKBaXXMHAX aKTUBHOCTH Rn B Boje
npesbimaer 740 bx/n. PaanoakTUBHOCTH ra3oB, BBIACISAIOIIUXCS W3 UCTOYHUKOB C
BoJ0M, HaxoauTcsa B mpenenax 2430-2700 bx/n (KazunaueeB u np. 2011). B cBszu
ATUM, MOXHO MPEANOJI0XKHUTh, YTO OCHOBHBIMHU (pakTopamMu pucka 3a00JIeBa€MOCTH
KPOBETBOPHBIX OpraHoB, opraHoB nbixaHus u 3HO B benokypuxe MOryT CIIy>KUTh
noBbiieHHbIe OAP (pucyHok 8), paAnoakTUBHOCTh MOJ3EMHBIX BOJl, UCTIOJIb3yEMBbIX
B ObiTy, 1 MO/ 10 40 MKP/4.

Konwvieanv, Hosocubupckasa obaacme. Ilepuunas 3adoneBaemocts 3HO y
nereit (ot 0 mo 14 ner) u B3pocawsix (ot 18 mer u crapuie) B nrr. KosjbiBaHb
HoBocubupckoit obnactu Ooneme B 4 u 1,5 pasa mnokazareneit mno PO,
cooTBeTCTBeHHO. Takxe B KoJbiBaHM BBISIBIICHBI BHICOKHE YPOBHU 3a00JIEBAEMOCTHU
3HO nérkoro (B 9 pa3 Bbimie nokasarens no P®), KpoBEeTBOpHON TKaHU y BCEro
HaceneHus (B 11 pa3 Beimie nokazarens no P®) u y gereit ot 0 no 14 ner (B 14 pas
BbIlie mokazarenss o P®d). Yposenwr 3aboneBaemoctu anemusimu u BIIP cpenu
JIETCKOTO HaceJeHus Bbilie crangaptoB 1o PO B 1,5 paza. B 2015 rogy ormeden
BbICOKUM Tokazarenb 3HO smuka y gereir ot 0 mo 14 jmer — 26 %0000, IO P® 3TOT
cranzapt He npesbimaetr 1 %000 (Akcens u ap., 2009). B rocynapcTBeHHOM J0K/Iaze
«O COCTOSTHUU CaHUTAPHO-ITHUAEMHUOJIOTUUECKOTr0 OJaromnojydusi HaceleHHUs B
HoBocubupckoit oomactu B 2014 romgy» ykazano, uro KosnbIlBaHCKUN pailoH UMeeT
MOBBIIEHHBI  ypOBEeHb  3a00yieBaeMOCTH  HEHMHQEKIIMOHHBIMU  OOJIEe3HSMH,
OTHOCHUTEJIBHO JIpyrux paiionoB HoBocubupckoit obnactu (['ocymapcTBeHHBIH
nokaaf..., 2015).

Bricokue ypoBHu 3a0oneBaemoctd B KoiibIBaHM MOTYT OBITH CIIE€ICTBUEM
3arpsi3HeHHs] aTMOC(EPHOTO BO3AYyXa B CBS3U C OJU3KUM PACIIOJIOKEHUEM Kaphepa
no J00bIYM  PAJIUOAKTHBHOTO TPAHUTA OTKPBITBIM  CHOCOOOM, BBICOKUMHU
nokazarensimu OAP, TITIP (pucynok 8), aktuBHOcTH RN B moa3zemubix Bojax (10000
45700 bk/m) u ucnoas3zoBanuem mectHoro rpanuta (U — 9,6 r/t, Th — 34 r/1) u
meOHs B CTPOUTENBHBIX IeNaX. TaM HaOMIoIaeTcs TMOBBIIICHHBI YpPOBEHb
paauanuonHoro ¢gona a0 35 MxP/4.

I'yanoyn, Kumai. 110 nanapiMm BcemMupHON OpraHu3anuu 34paBOOXPAaHECHUS
I0)KHble NpOBUHIMU Kutas SBIAIOTCA pailoOHaMM C CaMbiM BBICOKUM B MHpE
nokasarenieM 3aboneBaemoctd 3HO Hocornotku. B mpoBuHnuu ['yaHayH BBISIBIECHO
11-25 cnyuaeB 3aboneBanmii 3HO Hocornmotku mns oboux monoB Ha 100 ThIC.
nacenenus (Meng et al., 2016; Ho, 2017). B Poccun 3TOT okasarenb BappupyeT OT 2
no 7 ciayuyaeB Ha 100 Tbic. HaceneHus, B Mupe — oT 1 1m0 2 (310KauecTBEHHbIE
HOBOOOpazoBanwus..., 2018; Tang et al., 2016). B cBoro ouepenp B NPOBHHIIAU
I'yannyHn BwisiBieHa mnoBbllieHHast yactota BIIP, 3ab6oneBaemoctn 3HO y nereit u
PaKOM JIETKOTO CPeIH B3POCIOr0 HACEICHUS.

B HekoTopbix pailoHaX MNPOBUHIIMM HAOIIOJAIOTCS AHOMAJIbHO BBICOKHE
noka3anust OAP, TII1P (pucyHok 8) u koHIeHTparuu RN B rpyHTOBBIX Bogax 10 1980
bx/n (Chen, 2000). B npoBuHuuu ['yaHyH IIKPOKO PAaCIPOCTPAHEHO CTPOUTEIHCTBO
JIOMOB M3 KMPIIUYCH, CACIaHHBIX U3 MECTHOM paguoaktuBHOM rimHbl (U — 8,5 r/1, Th
— 53,4 r/1). JononHutenbHbIM (HAKTOPOM paJUALMOHHON HArpy3KM Ha MECTHOE
HacesieHue B I. UsKyXail MOKeT CIy>KMTh BBICOKAs aKTUBHOCTb TopoHa (22°Rn unm Tn)
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— nouepHero npoaykra 232Th. Ilepuon nonypacnaga Tn cocrapisgeT 55 ¢, I03TOMY OH
OOBIYHO HE MPEACTaBISET PaJUOIKOJIOTMUYEeCKOor omacHOCTH. OJHAKO B I0XKHO-
KUTAWCKUX MPOBUHIMUAX 3a CUET paclpOCTPAHEHHUsT TOPUEHOCHBIX MOPOJ U IMOYB, a
TaK)K€ MCIIOIb30BAHUS B CTPOMTEIBLCTBE IIMH M IMeOHsA, oOoraméHueix 232Th,
Ha0II01aeTCs BBICOKAs aKTUBHOCTE 22°Rn (o mannsiM Wang, 2012 — no 461 kbk/m3).

Osepnv, @®panuyua. Ilokazatrens 3HO y Bcex TIpynm HaceleHus BO
¢paniyzckom peruoHe OBepHb MNPEBHIIIAET MHUPOBOM CTaHAAapT B 3  pasa.
Onkoza0oneBaHusi JETKOr0 OTIMYAIOTCS TIOBBIIMICHHBIM YPOBHEM OTHOCHUTEIIBHO
MHUPOBBIX 3HAYEHUH M CTaHJIapTU3UPOBAaHHBIX Mokaszatenei nmo dpanuuu (Le cancer
en Auvergne..., 2015). Beicokue coaeprkanust U (10 18 r/T) B rpanuTax, mousax (6,5
I/T) M, KaKk ciejcTBue, Bhicokuii nokasareas OAP (300 bx/m®) MoryTt BelcTymaTh
OMACHBIMU PAJAMOIKOIOTHYECKUMU (PaKTOpaMH, BIMSAIOIMIMMH Ha 3a00J€Ba€MOCTh
HaceneHus B pernoHe OBEPHb.

K meppumopusam pucka no uqactore 3adoneBaemoctu 3HO Bcex BUIOB y
nerert ot 0 no 14 ner moxHo otHectH benmokypuxy m KonsiBanb, 3HO nérkoro —
KonbiBanb, 3HO Hocornorku — npoBuHumio I'yanayHn, 3HO kpoBeTBOpHOI TKaHU —
KonpiBanb. BpiCOKMU pUCK BpOXKAEHHBIX aHOMaIMK OTMeueH B KosbiBanu wu
I'yannys.

Ananus 3aeucumocmu nokazameJei 3a001eeaemocmu pa3InuHbIMU BUJAMU
3HO u BIIP B wucciaenyempix paiioHax OT PaJUOIKOJIOTMYECKUX IOKa3aTeNei
MoKa3aHbl Ha pucyHKax 9-11.

VYcranaBiauBaeTcs CBsA3b MOBBIMIEHHON 3aboneBaemMoctd 3HO Bcex BUAOB y
nereit ¢ yBenudyeHueM ypoBHs OAP u cymmsl koHneHtpauuii U u Th B rpanurtax
(pucynok 9, A, B).
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CpenHan o6beMHan akTMBHOCTs Rn, Br/m’ Cymma cpeaHux koHueHTpauwia U+Th, r/t
Pucynok 9 — 3aBucumocTts nmoka3zareneii 3a6oneBaemoct 3HO Bcex BUAOB y AeTei
oT 00béMHOM akTHBHOCTH Rn 1 cymmbl kortieHTpanuii U u Th B rpanuTax

Poct yposus BIIP B Oombliieii crenenu 3aBucut ot nokasateiss OAP (pucyHok
10, B), wem or cymmbr kouneHtpamuii U m Th B rpanutax (pucynok 10, T).
[loBbilieHWE ypOBHS 3a00JIEBAEMOCTH PAKOM HOCOTJIOTKM HMEET Oojiee SIBHYIO
3aBHCHMOCTh OT KOHIeHTpanuid Th B rpanutax (pucyHok 11, JI), uem ot OAP B
Bo3ayxe (pucyHok 11, K). Ormerum, 4To B Opranm3Me 4esioBeKa OJJHOM U3 OCHOBHBIX
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nokanu3auui s HakorieHus: Th siBnsiercs nuM@oniHas TKaHb, 0COOEHHO 0OJIbIIOE
KOJIMYECTBO KOTOPOM, COCPENOTOUEHO B 00JIaCTU HOCOTTIOTKH.

Bkman ecrecTBEHHOW paJMOAKTUBHOCTH B OOHIMII KOMIUIEKC (haKTOPOB,
BIMSIOIIMX Ha IOKa3aTelnH 3a00J1eBacMOCTH, YCTAHOBUTH OJHO3HAYHO JOCTAaTOYHO
cnoxHO. OHAKO HEOOXOIMMO YUUTHIBATh BO3ACHCTBUE paJuallMOHHBIX PUCKOB MpU
OLICHKE HEKOTOPBhIX MEIMKO-OMOJIOTMYECKUX TIoKa3aTeiaell 3/0pOBbsl HAaCEJCHMS,
0COOEHHO B palloHaX pacIpOCTpPaHEHUS! PaIHMOAKTUBHBIX TOPO/I.
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CpepgHss obbemHan akTUeHOCTe Rn, Br/M’ CpeaHas koHueHTpauus Th, r/t
Pucynok 11 — 3aBucumMocTs mokasarenei 3adoneBaemoct 3HO HOCOTIIOTKH y BCETO
HaceJeHUs 0T 00bEMHOM aKTUBHOCTH Rn u cpeqneit koHmnenTpanun Th B rpaHuTax

SAK/IIOYEHUE

1. Ha tepputopun Poccum (Antaiickuii kpaii, HoBocuOupckas obnactb u
ap.), ®panuuu (pernon OBepHb U ap.), Kuras (mpoBunuus ['yanayH u ap.) u psiaa
JOPYTUX CTPaH CYIIECTBYIOT YUYACTKH C MOBBILIEHHBIM coAepkaHuem EPD B nopoaax,
MPUPOJIHBIX BOJAaX, MouBe. Takue oONACTU SIBIAIOTCA OOBEKTaMH TOBBIIIEHHOTO
pPaauallMOHHOIO PUCKA.

2. HWccrnemyemble TpPaHWUTHI OTJIMYAIOTCS TIOBBIIIICHHOW KOHIICHTpAIHEH
€CTECTBEHHBIX PAJUOHYKIUIOB M OTHOCATCS K PA3JIMYHBIM PagUOTr€OXUMUYECKUM
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TUNaM: TpaHuThl benokypuxuHckoro u  KoJBIBAHCKOrO KOMIUIEKCOB — K
BBICOKOPAJMOAKTUBHBIM  PEAKOMETAUIbHBIM; TpaHuThl byByap (r. Dmiackep,
O®paHiusi) — K BBICOKOPAJAMOAKTUBHBIM CYIIECTBEHHO YPAaHOHOCHBIM; T'PAHUTHI
Wxyxas (mpoBuHuus ['yanayH, Kutail) — K BRICOKOPaJAMOAKTUBHBIM TOPUEBBIM.

3. OOpasyromuecss B  Ipoleccax  BbBIBETPUBAHMS  T'PAHUTOB  KOPBI
BBIBETPUBAHUSA U TOYBBI HACIEAYIOT PaJUOTCOXMMHYECKHE OCOOCHHOCTH TMOPO/I,
MPOUCXOAUT  (HOPMUPOBAHHE  TOPU3OHTOB,  OOOTAIIEHHBIX  €CTECTBCHHBIMU
paanonykauaamu. OtMmeuaercs pasnuuHas crneuuduxa pacnpenenenus EPD mo
npouIbHBIM  pa3pe3aM B HUCCIEAyeMbIX pailoHax. Pa3nuuHblii  ypOBEHb
BhienaurBanus EPD M3 TOpHBIX TOpOJ M YPOBHM HMX HAKOIUIGHHS B KOpax
BBIBETPUBAHUS U TIOYBE MOTYT T'OBOPUTH O PA3IMUYHBIX KIMMATHUYECKUX U (PUBUKO-
XUMUYECKUX OOCTaHOBKaX, B KOTOPHIX (POPMHUPOBAIUCH JAaHHBIE T'€OJIOTHYECKUE
oOpazoBanusa. OHAKO CyHIECTBYET oOuias TeHJaeHIus: K HakoruieHuto EPD B 3onHax
JIe3UHTETPAllMK TPAHUTOB, JIPECBBI U TJIMHBI.

4. Jlns uccnemyemMbIx 00pa3iioB INIMHUCTBIX TOPU30HTOB, 30H JPECBHI U MOYB
HE XapakTepHbl MuHepaibl-KoHIeHTpaTopsl U. Ilo pe3ynbpratam (QpakiiMOHHOTO
aHanM3a OIpe/eNniach TEHJIEHLMS K Hamboliee MHTEHCUBHOMY HakorwieHuto U B
TOHKOJUCIIEPCHBIX (pakiusax. AHaIN3 TJIMHUCTOMN COCTaBJIAIOIEH KOp
BBIBETPUBAHUS W TIOYB METOJIOM OCKOJIOUHOM pajuorpaduu mokaszana paBHOMEPHOE
pacnpeneneHue TpekoB OT jeneHus U 1o  wucciexyemomy o0pasiyy. ITo
CBUJIETENBCTBYET O HaxoxaeHuu U B paccesHHOUM (opme, BEpOsATHEE BCETO, B BUJC
COpOIMU Ha TITMHUCTBIX MUHEpaJIax.

5. T'NUHHUCTBIE FOPHU3OHTHI MPEICTABISAIOT COOOH MOIIHBIA reHeparop 222Rn
(mpoxykra pacmaga 238U) B atmocdepy. Ilepepacmpenenenne U B Kopax
BBIBETPUBAHUSI TPAHUTOB CIOCOOCTBYET €ro pPACTBOPEHUIO U HAKOIUICHUIO B
MOJ3EMHBIX BOZIaX. DTOT Mpolecc oboramaer Boas! 222Rn.

6. Ha UCCIIEyEMBIX TEPPUTOPHUAX BBISIBJICHA HaIpsHKEHHAS
paanodKOJIOTHYEeCKass 00CTaHOBKA, CBA3aHHAs C MOBBIMIEHHBIME TTOKa3zarensiMu OAP,
IITTP, MD]I 1 paiMOaKTUBHOCTH MOA3EMHBIX BOJ (BO BCEX M3YUECHHBIX palioHax), a
TaKX€ aKTUBHOCTH TOpoHa (B . Wkyxaii).

7. VYV HaceneHus, MPOXKHMBAIOIIETO HA TEPPUTOPUAX C MOBBIIICHHBIM
€CTECTBEHHBIM PaJAMAIIMOHHBIM (OHOM, HAOIIOIAIOTCS BBHICOKHME YPOBHH Pa3BUTHS
HEKOTOPHIX HEMH(PEKIMOHHBIX 3a0oneBaHui. BbIsBIEHA 3aBUCUMOCTH YacCTOTHI
3aboneBaemoct 3HO u BIIP oT pannoskonoruyeckux moxka3areiei.

8. K Ttepputopusim pucka mo uactore 3adoneBaemoctd 3HO Bcex BUIOB y
nereit ot 0 mo 14 ner moxno otHectu benmokypuxy um KonsiBanb, 3HO nérkoro —
Konbiaub, 3HO Hocornotku — npoBunnuio I'yanayn, 3HO kpoBeTBOpHOI TKaHU —
KoubiBanb. Beicoknit puck BIIP ormeuen B KonbiBanu u ['yanayH.

9. B HacenéHHBIX IMYHKTaX, KOTOphlE TPUYPOYCHBI K  00JIaCTAM
PacIpOCTPaHEHUS! BHICOKOPAIMOAKTUBHBIX MOPOJ, CJIEAYET MPOBOAUTH MOCTOSHHBIN
paaualMOHHBI MOHUTOPUHT, Npexie Bcero peructpanuio OAP B nomemenusx. [lpu
WCIIOJIb30BaHUU MECTHBIX MaTepHayioB (TJIMHA, TPAHUT, 1I€0CHb U Jp.) HEOOXOJIUMO
MPOBOJIUTH PAAUOMETPUUYECKHE HAOMIOJICHUS. Y HaceleHus, MPOXKUBAIOUIETO Ha
TaKuX  MECTax, CJeayeT OICHUBAaTh  MOJyYCHHBbIE  JI030BbIE€  HArpy3Ku
OMOI03UMETPUICCKUMH METOIAMH.
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