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ANALYSIS OF FACTORS AS OF RADON INDEX EXAMPLE OF VITEBSK
REGION

Abstract: The article addresses the issue of natural radioactive gas — radon. It is
shown that increasing the number of factors that determine the presence of radon in the soil,
increases the coefficient of correlation of the proposed measure radon and radon activity
concentration in the buildings of the rural settlements of the Vitebsk region. The resulting
radon indicator can be used to map the territory for radon risk in a large-scale version.

Keywords: radon, radon index, Vitebsk region, mapping the territory.

AHAJIN3 ®AKTOPOB PAJJOHOBOI'O ITIOKA3ATEJISI HA IPUMEPE
BUTEBCKOM OBJIACTH

Annomayun: B cmamve  3ampacugaemcs — npobiema - ecmecmeeHHO20
PAoUOaKmuerHoeo 2aza — paodoua. Illokasamo, umo npu ysenuyeHuu uucia Gaxmopos,
onpedensAiowux Hauudue paooHda 6 nouee, NOBbIUAemcs KodgduyueHm KOpperayuoHHOU
Ces3U  NPedloNCEHHO20 PAOOH0B8020 NOKA3amensi U 0O0beMHOU AKMUBHOCMU PAOOHA 6
noMeweHUsIX 30aHUll CeNbCKUX HACeleHHbIX NYHKmoe Bumebckoti oonacmu. Ilonyuennvlii
PAOOHO8bIIL NOKA3aMeNb MOJNCeN UCNOIb308AMbCsL Olisl KAPMUPOBAHUSL MEPPUMOPUU  NO
PAOOHOBOMY DUCKY 8 KDYNHOMACUMAOHOM 8apuanme.

Knrwouegvie cnoea: paoown, paoonoswiii nokazamenv, Bumebckas obaacme,
Kapmuposanue meppumopull.

BBenenne. Pamon — paanoakTuBHBIM ra3, oOpasyoluiics B mpolecce
pPaAMOaKTUBHOIO pacnaja B ILIEMOYKE ECTECTBEHHBIX PaJMOHYKIHIOB CEMEICTB ypaHa H
topusi. CornacHo onenke HK/IAP OOH, pagoH u ero maouyepHue MNPOAYKTHI ONPEAEISIOT
npuMepHo 3/4 ron0BOM MHAMBHUIYaJTbHON 3()PEeKTUBHON 103bI OOIydEHMs], IMOJydaeMOi
HAacCeJIEHUEM OT 3€MHBIX MCTOYHMUKOB panuanui [1]. PamoH, sSBassCh KOMIOHEHTOM BO3/yXa,
monajgaeT B JIETKME 4YeJIOBeKa IMpU JbIXaHWM. BosjgeicTBue  o-M3IydeHHs Ha
BBICOKOUYBCTBUTEJIbHBIE KJIETKU JbIXaTE€IbHON CUCTEMbI — OJIHA M3 NMPUYUH BO3HUKHOBEHUS
paka. [lo onenkam skcrieproB MKP3 00irydenue HaceneHus 3a cueT pajioHa 00yCIIaBIMBAECT
10 20 % oOmiero koiauyecTBa 3a00aeBaHUi pakoM Jierkux [2]. EctecTBeHHBIN U30TOMN pajoHa
222Rn, sBIASCH HaMOOJIEe JONTOKHUBYIIMM (NEpHOJ ToNypachana 3,82 1Hs), BMECTE C €ro
nouepHuMu Tpoaykramu pacrnanga ([I1IP) BHocsaT Hamboiiee CYIIECTBEHHBIM BKJIAaJl B
00JTydeHHE YeI0BeKa.

86


file:///C:/Users/Alexx/AppData/Roaming/Microsoft/Word/www.T-Science.org
mailto:chehovskii@mail.ru

ISPC «Integration of Science & Education», 30.03.2014

[TpuHIMNHUaIbHO HOBBIE MOAXO/bI K OLIEHKE PaJOHOBOM ONACHOCTH M paJHallMOHHOMN
3ammte oT panona u ero TP Obuin mokazausl B [lyOnukammu Ne 65 MKP3, 1993 r. [3].
OnHUM U3 OCHOBHBIX TE3MCOB JaHHOHN MyOiMKalMU SBISETCS HEOOXOAMMOCTh BBEACHUE
MOHATHUSL U KPUTEPUEB ISl OLICHKH PaJOHOOMACHBIX 30H, YTO SIBJISIETCSI OYEHb Ba)KHBIM B
cllyyasix HEJOCTaTKa PecypcoB JUIsl NMPOBEIACHMS IMOJHOMACIITAOHBIX HCCIENOBaHMH, Kak,
Hanpumep, B benmapycu. M3BeCTHO, YTO OCHOBHBIM HCTOYHMKOM TOCTYIJICHHS pajioHa B
BO3/1yX NMOMEUICHUH sBisgeTcs nouysa [4]. YuuTbIBas 3TO, MOXKHO NPOBECTH KapTUPOBAHHE
TEPPUTOPUU MO PAJTOHOBON OMACHOCTH C HCIIOJIB30BAHMEM T'€OJIOTMYECKUX MOKa3aTesei,
OTIpeNIeNAIOMUX KOHIIEHTPAllMU pajoHa, BBIICIUTh HauboJee paJoHOONACHBbIE 30HBI U
MPEII0KUTh HEOOXOAUMbIE IPOTUBOPALOHOBBIE MEPOIPUATHS.

Leabto HacTosmIel pabOTHI SBISUICA aHATU3 U3MEHEHHS KOPPESILIMOHHON CBSA3H MPHU
YBEJIMYEHUM KOJIMYECTBA T[IOKa3aTesiel, ONpeAeNdIolnX Halu4yhe paJoHa B IOYBAX U
MIOpO/JAaX, COYETAaHUE KOTOPHIX BBICTYMAET B KAdyeCTBE pPaJOHOBOIO  IIOKa3aTels,
YKa3bIBAIOLIETO Ha CTENEHb PaIOHOONACHOCTH TEPPUTOPHUH.

Marepuanbl ¥ MeTOAbI HccAeA0OBaHUil. MarepuanamMu JUisi JaHHOM pabOTHI
ABISUICh PE3yJbTaThl H3MEpeHuss 00beMHOM akTUBHOCTH (OA) pagoHa B THIHWYHBIX
MOMEUICHUSAX CENIbCKUX HACEJICHHBIX MYHKTOB 15 paiioHoB Burebckoii obmactu. ITH AaHHBIE
ObUIM MOJYYEHBI NPH MUPOKOMACIITAOHBIX 00CIEIOBAHUAX, BBIIIOJHEHHBIX CIIELUAINCTAMU
HUN wmopckoit u npombinuieHHoi wmeauuunbl (r. Cankt-IletepOypr) [5]. W3mepenus
IIPOBOJIMJINCH B TIOMEIIEHUSAX CEINbCKUX OJHOATAXKHBIX 3/1aHUM, B KOTOPBIX MOKHO OXXKUIATh
MakcuMalibHble ypoBHU OA pajioHa, MOCTYNAIONIIEr0 B OCHOBHOM U3 IOYBBI.

B uccnenoBaHMsX MCNONB30BAJICA psAll KapT: JOYEPHOOBLIBCKHE KapThl MOIIHOCTH
skcno3uionHo 1036 (MDJ]) nHa Teppuropun benapycu B mepmon 1969-1985 [6];
reoJloruyeckre Kaprtel bemapycu, Ha KOTOpBIX IOKa3aHO PACIOJIOKEHHE MOPOA M IOYB C
pa3IMYHBIM COJIep’)KaHUEeM ypaHa [6]; AaHHBIE MO MPOHUIAEMOCTHU PA3NIMYHBIX MOPOJ JIs
panoHa [7]; ruaporeojoruyeckue KapTbl TeppuTopuu benapycu ¢ riyOmHamu 3aneraHust
IIEPBOrO OT MIOBEPXHOCTH BOJOHOCHOI'O FOPU30HTA [8].

Pe3yabTaThl ucciaenoBannii u ux oocy:xaenue. Cieayer oTMeTuTh, yTo OA pagoHa
B NIOMEIICHUSX XHUJIBIX 3/JaHUHN SIBIAETCS BeCbMa BapuaOeNbHON BEIMYMHOW M BO MHOT'OM
3aBUCUT OT KOHCTPYKTHBHBIX OCOOCHHOCTEH M 3aIUTHBIX CBOWCTB 31aHUi. Eciau npunsTh,
YTO B CEJIbCKUX HACEJICHHBIX MyHKTaX MPeo0aaloT OJHOATAXKHBIE JEPEBSIHHBIC CTPOCHHS C
IPOCTBIMU (pYHAAMEHTAMH U JIEPEBSIHHBIMU IOJIAMH, TO MOYHO CUMTaTh, YTO MOCTYILJICHUE
paZoHa B IOMEILIEHUE ONPENEINAEeTCS, B OCHOBHOM, CBOMCTBaAMM MOJCTHJIAIOIIUX HOPOI.
Hcxons U3 3TOro, MOXKHO MPEAJIOKUTh B KAayecTBE PAJOHOBOIO IOKa3aTelss BEIMUYUHY,
pPaBHYIO TNPOM3BEIECHHUIO ITOKa3aTelNeil, O0YyCIaBIMBAIOIIMX HAJIWYMSA pPajoHa B TOYBAX M
1OopoJax, B OTHOCUTEIbHBIX €JUHMIIAX: MOIIHOCTb JI03bl JIOUEPHOOBLILCKOrO (oHa, 3amac
ypaHa B TOYBax, MPOHUIIAEMOCTb TIOYB U MOPOJ JJIS pajloHa, W TIYOHHY 3ajleTaHus IIepBOro
BOJIOHOCHOTO Topu3oHTa. Ilpyn noGaBieHUM KakIOro W3 IMEpPEeYUClIeHHBIX IOKa3aTened K
MPEIBIIYIIAM OXHIACTCS yBeIHueHHe Kod(duuumeHTa KOppesiuu MEXAy pPaJlOHOBBIM
nokazarenem u OA pasoHa.

[To matepuanam usmepennit OA pajoHa, IpoOBeIEeHHBIX B ButeOckoit ob6nactu, Obuin
olIpeziesIeHbl cpeiHepaiioHHble 3HaueHuss OA paznoHa.

[lepBbIM BakHBIM TOKa3aTesneM, KOTOpbIM cBsizaH ¢ OA pangona sisiercss MOJI.
VY4uThiBas, YTO raMma-(GpoH Ha MECTHOCTH ONPEJEINIAETCsI, B OCHOBHOM, PAAMOHYKIHIAMH 3-X
€CTECTBEHHBIX PaJIMOAKTUBHBIX PSI0B YPAHOB M TOpHUs, a Takxke Kaiusi-40 (MOLIHOCTH JJ03bI
OT KOTOPOro MpHHATA MOCTOSHHOW) — KosebaHus MOl ompenensercs KOHUEHTpauen
€CTECTBEHHBIX PaJMOHYKIUAOB B moyBax. Takum obpasom, MDJ[ MoxkeT omnocpeaoBaHHO
yKa3bIBaTh HAa HAJIMYUE PaJOHA.

st Toro 4To0bI UCKITIOUUTH BIMSIHUE UCKYCCTBEHHBIX PAJMOHYKIIN/IOB, BHIMABIINX HA
tepputopun  benapycu mocne aBapum Ha YepHoObuibckol ADC B HCCIIEIOBaHUIX
HCIIOJIb30BAJICH 104epHOOBUTbCKHE KapThl MO/, 3HaUeHHs KOTOPBIX OBLIIM HOPMHUPOBAHBI Ha
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MakCUMallbHyl0 BeanuuHy — 12 MkP/dac, mpunsryio 3a 1. [lo kaptam OblIM ompeneseHsl
CPEIHEB3BEIICHHBIC 3HAYEHMs OTHOCUTEIBHOrO mokasaresnss MOJ[ g ucciexyeMblx
paifoHoB Burtebckoit o0nacrtelt, mocie 4ero 0bl1 MPOBEIEH KOPPESAIIMOHHbIN aHaIN3 JaHHBIX
JUISL OTIpENIETICHUS CTETIEHN U XapakKTepa CBsI3u nosyuuBiuxcs 3HaueHnii MO/l u OA panona
B [TIOMEILEHUAX CEIBCKUX 31aHUM.

Koaddunment nuHeiHON KOppensiuy, yKa3blBalOIIUKA Ha CBA3b CPEIHEB3BEIICHHBIX
3HAYCHWH OTHOCUTEIBHOTO TMoKazatens MOJ| nns wuccienyemblx pailoHOB BurteOckoit
obmactu u cpegHepaiionHbix 3HaueHuit OA panona, coctasui I = 0,48. Mimeet mecTo cpeanss
mo cuie, mpsimas cBsa3p mokaszatens MOJl u OA pamoHa. DMmupuyecKkoe 3HAYCHHUE
t-kpuTepusi He MPEBBIIIACT CTATUCTUYECKOE 3HAYCHHE MpH ypoBHE 3Hauumoctu P > 0,05 —
KOppEJsIus ABISETCS HE JOCTOBEpHOM. TakuM 00pa3oM, MOKa3aHo, YTO MPHU UCIOJIb30BAaHUU
TOJIBKO OJTHOTO TOKA3aTesisi MOKHO JaBaTh JIMIIL NMPUOIU3UTENbHYIO olleHKy OA panoHa B
MOMEIIECHUIX 3MaHUI.

Cnenyromum mokaszareneM, omnpenenstonmm OA pajgoHa, SBISIETCS 3amac ypaHa B
nousax u nopozgax. [IpuHumMas Bo BHUMaHUE, YTO ypaH SIBISETCS MaTEPUHCKOW MOPOION ISt
o0Opa3oBaHUS pajJoHa — KOHIIEHTPAllMM ypaHa B IMOYBAX OyayT OMpPENENsATh COICp)KaHUE
pazioHa U Kak cienctsue ero OA.

Bouto BeIAENIEHO 9 TeonornuecKkux Mnopos, CylecTBYIOIUX Ha Tepputopun benapycu,
pa3uyaroIirecs Mo ypoBHIO cojepxaHus ypaHa [9]. DT maHHbIe ObUTH HOPMUPOBAHBI Ha
3HaUEHUE MAaKCHMAJIbHOI'O COJAEpXaHMs ypaHa B Iopojae (IVIMHA), HOpHUHATOE 3a 1 u
OTIpe/ieNieHbl CPEHEB3BEUICHHbIE 3HAYEHHMsI OTHOCHTEIBHOIO IOKa3aTelsl 3amaca ypaHa B
MOYBax AJisl KOKIOro u3 pailoHoB. [lomyueHHBI MAacCUB AaHHBIX OBbLI H00ABIICH B KaueCTBE
COMHOHTENS K 3HA4YEHUSIM OTHOCHTENIIbHOro mokaszarens MO/, u  mnpoBeneH
KOPPEJSIUOHHBIM aHalu3 JaHHBIX JJI ONPEJCNICHUs CTENEHU M XapakTepa CBA3U
MOJIYYMBIIUXCS 3HAYEHUN PaJOHOBOrO IOKa3aTelnsi (COCTOSIIEro W3 CpPeJHEB3BEIICHHBIX
3HAUYEeHHM OTHOCHUTENBHBIX Mokazarened MO/l u 3amaca ypana B mouBax) u OA pagoHa B
MOMEILIEHUSAX CENTbCKUX 3TaHHM.

Koapduument nuHEHHOW KOppeNlsuud IOJYyYeHHOTO paJOHOBOrO IOKa3aTens u
cpenHepalioHHbIX 3HaueHud OA pamoHa, coctaBui I = 0,54. FimeeT MecTO CpenHss 10 CHJIe,
npsiMasi CBs3b JaHHOTO Tokasatenss u OA pamona nns paiioHoB Butebckoii oOmactu.
DOMIMpruecKkoe 3HadeHHue t-KpuTepusi NPEBBINIAET CTATHUCTUYECKOE 3HAUYEHUE IPU YPOBHE
sHagumoctu P < 0,05 — koppensaus siBisieTcs JOCTOBEPHOM.

HeoOxonuMo Takxke y4uThIBAaTh, YTO IKCXAJSIUS paJioHa 3aBUCHUT OT NMPOHULIAEMOCTH
MOYBBI, KOTOpask B CBOIO ouepeab B OoOybIIel CTENeHH 3aBUCHT OT Koddduuumenra
¢bunpTpanuu pagonHa B rpyHrtax [10]. Mcxoas u3 Toro ¢akra, 4To mepuoj Mmojypacmanua
pagona ?%2Rn cocraBiser okono 3,8 CyTOK, CKOPOCTb €r0 IPOXOKICHHUS depe3 CIOH MOUBBI
(koTopast ompenensercs KodpdurueHToM (UIBTpPAIIMKM) HWMEET Ba)KHOE 3HAYCHUE, W
oOycnaBnuBaeT KoHeuHYI0 OA pajioHa B TOMEIICHUSIX 3IaHUH.

3naueHuss kKodpduipmenta QGuiabTpauuu ObBUIM HOPMHUPOBAHBI HA MaKCHMAIbHYIO
BEJIMYMHY (TecyaHO-TpaBUiHAs CMeCh), MpUHATYIO 3a 1. OmnpeneneHsl cpeHEB3BEIICHHbIE
3HAYEHUS OTHOCHUTENBHOTO TMoKazaTens koddduimenta GuibTpalyu pagoHa B MOYBE IS
Ka)KI0ro U3 paiiloHOB. 3HAUYEHHUS MOoKa3aTess KodppuiueHTa GuiabTpauuy OblIu 100aBIEHbI B
KaueCTBE COMHOXKUTEJNS K TIOJy4YEHHOMY IPOU3BEEHUIO CPEIHEB3BEIIEHHBIX OTHOCUTEIbHBIX
nokazareneit MO/ u 3amaca ypana B mouBax. Ilocie 3Toro mpoBelneH KOppensuOHHBII
aHaJIU3 JIJIs1 ONPE/ICIICHNsI CTENIEHN U XapakTepa CBS3M MOJYUYHBIIUXCSA 3HAYEHUN PaJJOHOBOIO
nokasaressi (COCTOSILEro W3 CpPEeAHEB3BEIICHHBIX 3HAUEHUH OTHOCUTENIBHBIX IOKa3aTenei
MD/], 3amaca ypaHa B mouBax, kodpdunuenta punptpanun) u OA pajoHa B MOMEMICHUAX
CEJIBCKHX 3/IaHUM.

Koapduuuent nuHelHONW KOppenslUM, YKa3bIBAIOUIMA Ha CBA3b 3HAYCHUH
MOJIYYEHHOTO PaJIOHOBOTO MOKa3aTelsd U cpelHepalloHHbIX 3HaueHui! OA panoHa, COCTaBUII
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r = 0,66. Imeer mMecTo cpenHss MO cuile, MpsiMasi CBsI3b JaHHOro nokasarens u OA panoHa
JUIsL MCClieAyeMbIX paiioHoB Butebckoil obiactu. DOMmnupudeckoe 3HaueHue t-kputepus
MIPEBBIIAET CTATUCTHUYECKOE 3HaueHue npu ypoBHe 3HaunmMmocTH P < 0,05 — koppensuus
SIBJISIETCS] JIOCTOBEPHOI.

Takke, BaXXHbIM (PAKTOPOM, ONPEICISIIOIIUM KOHIIEHTPAlUM pajioHa, SBIAETCS
YPOBEHB 3aJIeraHus NIEPBOr0 OT MOBEPXHOCTH BOJOHOCHOrO ropusoHTa. Ilpu yposHe B 1-2 M
OT TIOBEPXHOCTH — MOYBEHHBIN PaJIOH MOYTH MOJIHOCTHIO MOTJIOIIAETCS, a IPU YpOBHE OoJiee
10 M — Bech BbIICJICHHBINA PaJOH OCTA€TCsl B TOUBEHHOM Bo3ayxe [11].

3HaueHus MIyOUHBI 3aJIeTaHus IEPBOTO BOJIOHOCHOTO FOPU30HTA ObUIM HOPMUPOBAHbI
Ha MakcuManbHylo BenumuuHy (10 M), mnpunaryro 3a 1. Ilocme ompeneneHsl
CPE/IHEB3BEIICHHbIE 3HAYEHHUs] OTHOCUTENIHOTO IIOKA3aTessl YpOBHS 3aJIeTaHUsl IEpPBOTO
BOZIOHOCHOI'O TOPU30HTA ISl KaKA0r0 U3 pailoHOB. 3HAUEHUs MOKA3aTells YPOBHS 3aJeTraHus
MEPBOr0 BOJOHOCHOTO TOPHU30HTAa ObUIM J100aBIE€HBl B KAaueCTBE COMHOXHTEIS K
MIOJIYyYYUEHHOMY IIPOMU3BEIACHHUIO CPEIHEB3BEIICHHBIX OTHOCUTENBHBIX MoOKaszaTesned MO/,
3amaca ypaHa B TouBaxX, kodddunmenta ¢unabTpanuu. Ilocme a3Toro mpomeneH
KOPPEJSLMOHHBIM aHalIu3 AJIs ONpEAENICHUs] CTENEHW U XapaKTepa CBA3U IMOTY4YMBILUXCS
3HaYeHUH pPaJOHOBOrO IOKa3zaTessi (COCTOALIEr0 M3 CPEAHEB3BEIICHHBIX 3HAYCHUMH
OTHOCHUTEINIbHBIX Moka3zaTeneii MOJI, 3anmaca ypana B mouBax, kod¢¢uienta Gpuibrpanuy,
YPOBHS 3aJleraHusl NEPBOr0 BOJOHOCHOTO ropu3oHTta) 1 OA pagoHa B IOMEUIEHUAX CEITbCKUX
3naHuil. MToroBblii Tpaduk TaHHOM KOPPENSIMOHHON CBS3H, OOpa30BAHHOM YETHIPHMS
KOMITOHEHTaMH PaJIOHOBOTO IOKa3aTes, MpecTaBlieH Ha (puc. 1).
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PapoHoBbIN NOKa3aTernb, OTH.eA.

Pucynok 1 — 3aBucumocTs cpeqHepaiioHHbIX 3HaYeHuii OA paoHa B NOMEIIECHUSIX OT
paaonoBoro nokasareasi (M - U - F - W).

Koaddurnment nuHEHHON KOppenmsuuH, YKa3blBaIOMIMKA Ha CBSI3b 3HAYCHUU
MOJIYYEHHOTO PAJIOHOBOTO IOKAa3aTelsl Ui MCCIEAYEeMBIX pailoHOB BurteOckoi obmactu u
cpenHepaiioHHbIX 3HaueHnit OA pagona, coctaBuia I = 0,73. imeet MecTo CwibHAs, MpsMast
CBSI3b JaHHOTO Nokazarelnss U OA pajoHa. DMIUPUUECKOE 3HAUCHUE t-KpUTEpHs MPEBHIIIACT
CTaTHCTUYECKOE 3HaueHue npu ypoBHe 3Hauumoctu P < 0,05 — xoppensauus sBusercs
JIOCTOBEPHOM.
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3akarodenue. [IpennoxeHHbINH PalOHOBBINA MOKAa3aTeNb UMEET JOCTATOUYHO CUIBHYIO
U JIOCTOBEPHYIO CBsi3b cO 3HaueHusiMu OA pagoHa B TOMEIICHUSX 3JMaHUN. JaHHBIN
MOKa3zaTejdb YUYUTHIBACT IENblii psag  (HakTOpoB U MPUBEIACHHBIE KOPPENSLUOHHBIE
3aBHCHMOCTH I1OKa3bIBAaIOT, YTO YBEJIMUYEHUE YHUCIA MOKA3aTeslel, OoNnpeaesionuX Haludue
pagoHa B TMO4YBaX M TMOPOAAX, 3HAUUTENHHO TMOBBIMIAET KOIPPUIMEHT KOppEIsIuu
PaJOHOBOTO TIOKAa3zaTelii M CHocoOCTByeT Oosiee TouyHOM omeHke OA pamona. Takoi
MOKa3aTelb CIYXUT OCHOBOW Mg ompeneieHus pajaoHoonacHocTH Tepputopund. C ero
MMOMOINBI0  MOXHO  ONpPENENUuTh TeorpaduyecKkoe IOJOKEHHE  KPUTHYCCKUX  30H
PaJOHOONACHOCTH U COCTaBUTh TEMATHYECKUE KapTbl 3TUX TEPPUTOPUN IO PaJOHOBOMY

PHUCKY.
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