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UTOMM MHOTOJNIETHEFO MOHUTOPUHTA TPAHCTPAHUYHOIO BO3AYILHOIO
NEPEHOCA TEXHOTEHHbIX PAAWUOHYK/IUAOB HA TEPPUTOPUIO
CBEP/JIOBCKOW OE/IACTU C OEbEKTOB SIJEPHOIO TOTUIMBHOIO LIMKJIA,
PACMOJNIOXEHHBIX B YENAEUHCKOW OBJIACTU

WUHCTUTYT aKoNorum pacTeHuii U XXUBOTHBIX YpanbcKoro otaeneHus PocCUIiCKoi akamemumn Hayk
(Poccus, r. EkatepuHbypr, yn. 8 MapTa, g.202)

B nepebie rofsl CyLIECTBOBaHUA NPOU3BOACTBEHHOrO 06beauHenus (M0)«Masik» u3-3a HEeCOBEpPLUEHCTBa
UCMONb3YEMOro ra3o04MCTHOr0 060PYA0BaHUS CYLLECTBEHHBIA AOMONHUTENLHLIN BKNaa B 06ay4eHue Hacene-
HUS H0XHOI YacTu CBepanoBCKoii 061acT BHEC/IM ra30a3po30ibHble BLIBPOCH! PaavoHYKNAOB B aTMoche-
py. MO «Mask» 1 ceroaHa NPoAoIXaeT 0CTaRaTLCH UCTOYHUKOM PaIM0aKTUBHOMO 3arPA3HEHNS NPUNEraloLLMX
TEPPUTOPUIA, COXPaHSETCA NOTEHUMANbHAA Yrpo3a HOBBIX KPYMHOMACLITabHLIX PaguaLUMoHHBIX KaTacTpod.
Henbas NosHOCTLIO UCKIIOYUTL BOSHUKHOBEHUE KaKUX-IMBO HELLTaTHLIX CUTYaUWii Ha NPeAnpUaTAM, a Takke
BEPOATHOCTEL TPAHCIPAHUYHOrO BO3AYLUHOMO NepeHoca paguoHyKIUAOB G paHee 3arpa3HeHHbIX TEPPUTOPUIA.
Llenb uccneposaqus — NpoBeCTV KOHTPO/b TEPPUTOPUM I0XHOM YacTu CeepAnoBcKoii 06nacTu, NoaBepXeHHOM!
BEPOSATHOMY BO3AYLHOMY NEpeHocy PaauoHyKIUA0B ¢ 06LEKTOR SAEPHOro TONIMBHOIO LKA, PACNONOXeH-
HbIX B YensibuHckoii obnactu. PaspaboTaHa u anpo6upoBaHa KoHUenTyankHas Moaens paauoakonoruyeckoro
MOHUTOPUHIA Ha MYTU TPAHCTPaHU4YHOIO BO3AYLIHOrO NepeHoca pPaguoHyKIMAOB Ha Tepputopuio Ceepanos-
CKoVi 061acTH G 06BLEKTOB ANEPHOr0 TOMNAUBHOIO LMKNA, PACNONOXEHHbIX B YenabuHckoit o6nactu. OHa BKO-
yaeT B ceba onpeseneHne coaepXaHus A0NMOKUBYLLIMX PAAUOHYKAMAOB (°St u '¥Cs) B 06beKTax OKpyXato-
Lieii cpefbl, KOTOpbIe UFPaloT PoJib NPUPOAHBIX MNAHLLETOB. K HUM MOXHO OTHECTU CHEXHBIIA MOKPOR, BEPXHUI
0-20 cM cnoii No4Bsl U BOAY OTKPbITEIX BOAOEMOB. Moay4eHHbIE peaynkTaThl NOATBEPXAAIOT, Y4TO TEKYLUME aT-
MochepHsIe BeiNaaeHus 8 nepuop, 2004-2016 rr. He OKa3bLIBAIM CYLUECTBEHHOrD BAWAHUS Ha PaaUaLMOHHYIO
06CTaHOBKY NOAKOHTPONBHOM TeppuTopUU. MoYBH I0XHOI YacTu CBepANOBCKOA 06NacTu 1 aksaTtopuu o3epa
YepesaHoe u npyaa 4. KoMapoBo xapakTepuayioTcs 60s1ee BHICOKUM coaepxaHueM ©Sr, 4To MOXET SBAATLCH
CneacTeUem JOMONHUTENLHOMO PaAVaUUoHHOMO 3arpa3HeHns B Npeasiayuime roasl. PaspabotaHHas KoHLen-
TyanbHaa MoJeNb PaA0o3KOIOrU4ECKOro MOHUTOPUHIA MOXET BbiTh C YCNIEXOM NPUMEHEHA KaK A1 U3y4eHus
BAUAHUS AEACTRYIOLLMX NPEANPUATUIA ANEPHOr0 TOMNIMBHOMD LMKNa Ha NpUneraowme TeppUTOpum, a Takke
ANS OpraHu3aummn 3aLuuTLl HACENEeHUS NPU PasnyHbIX PaAUALMOHHBIX aBAPUAX U HELUTATHBLIX CUTYaLIMAX, CBS-
3aHHbIX C HEKOHTPOIMPYEMbIM BLIXOA0M PaaVoHYKITUOOB B aTMOchepy v BogHble 06bexThl.

Kniouegbie cnosa: YpeasbiuaiiHas cuTyaLus, paauMobuonorus, paauoHyKnab!, PaauoakTUBHOE 3arpssHeHUe,
9KOJIOrUs YENoBeEKa, TPaHCrpaHUYHbLIA BO3AYLUHbIA NepeHOC, CHEXHLIA NOKPOB, No4Ba, BOAA OTKPHITLIX BOA0EMOB.

Beegenue

CyLuecTByIOT paguoakonoruieckue npobne-
Mbl, KOTOpbIe crieumduyHbl ana Ypana v gena-
10T STOT PEruoH COBEPLUIEHHO OCOGEHHLIM Ha
3eMHOM wape. B 1949 r. Ha cesepe YensbuH-
ckoit 06nacTu Bbin OCYLWECTBAEH MYCK NepBOro
B CCCP komMnnekca no HapaboTke niayToHUs
u nepepaboTke OensilMXcA MaTepuanos, Ha
6ase KOTOpOro BrocnefacTsuu GbiI0 CO3aaHO
npoussoacTeeHHoe o6begurenue (MO) «Mask».
WM3-3a HecosepLUeHCTBa TEXHOMOIMKU, HeJocTa-
TOYHOCTU 3HAHWUI1 O NOBEAEHUMN PAAUOAKTUBHBIX

BELLECTB B OKpyXaloweil cpeae, OTCYTCTBUA
addekTuBHOro pelieHus npobnemsl obpalue-
HUA C paguoakTuBHbIMKU oTXodamu MO «Masik»
ABUNOCH UCTOYHUKOM PaAUOaKTUBHOIO 3arpsa-
HEHUs TeppuUTopuUn U pasuaunoHHOro BO3Nei-
CTBUS Ha HaceneHue. B nepeble rogpl cyuie-
creoBaHus O «Masik» n3-3a HecoBepLUeHCTBa
UCMoNbL3yemMoro rasooyuctHoro ob6opynosa-
HUA CYLLEeCTBEHHbI OOMNONHUTENbHLIN BKNag
B obny4eHuneé HaceneHus oxHoi Yactu Ceepa-
NOBCKOW 06NnacTv BHECU ra30a3po30SibHble
BbIGPOCH PaauOHYKIMAOB B aTMocdepy. O6yc-
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NOBNEHHaa UMW KONNIEeKTUBHAsA [03a JocTUra
7,2 Tic. yen. - 38 [7].

Jo Havana 1960-x rogoB pagMoakTUBHLIE Be-
LLeCTBA MOCTYNan C ra3oaspo30/bHbIMU BLIGPO-
camMu B atMocdepy nouTn 6e3 o4UCTKU, NOCKOSb-
Ky pabo4me NpoeKTbl OCHOBHbIX TEXHONOMYECKUX
3aBO/0B He NpefycMaTpUBaIu YCTaHOBKU crieum-
anbHOrO0 ra3ocoyucTHoro obopyaosanusa. Oc-
HOBHbIM TEXHONOTUYECKUM MPUHLUMNOM 3aLLmThi
aTtmocdepbl 0T BbIGPOCOB PagUOaKTUBHBLIX Be-
LLIECTB, 3a/I0XEHHLIM B NPOEKT, ABSA/ICS NPOLECC
pa3baBneHus U pPacceuBaHVsi PaaUoaKTUBHBIX
rasoB 1 aspo3onei nytem BbIGpoca Ux B aTMoC-
depy 4epes Boicokue (Ao 150 M) Tpy6bi. Beero Ha
MO «Masik» aKCnNyaTMpOBaNUCh 25 BLICOKUX U HEe-
CKOJIbKO COT HUSKUX UCTOYHUKOB BbIOPOCOB [5].

PanvauvoHHOe BO3[eiCTBUE Ha HaceneHue
B pesynbrare BbiOPOCOB PaguOHYKIMOOE B ar-
Mocdepy NpocnexuBanoch Ha pacCcTosHUU [0
60-70 kM ot MO «Masik». OHO BKNIOYANO BHELL-
Hee obnyyeHue 3a cHeT paauoakTUBHOMo obnaka
U Y-U3NyHaoWmUX paguoHyKNIUL0B, HakanaMeas-
LIMXCS Ha MOBEPXHOCTU MOYBbI, @ TAKKE BHY-
TpeHHee obnyyeHue B peaynstaTe NocTynieHus
pagvoHyKInaoB U3 obnaka yepea opraHbl Obi-
XaHus U notpebneHva 3arpsa3HEHHOM CenbLCKo-
XO3AWCTBEHHON NPOAYKLUM, NPOU3BOAUBLLIENACH
Ha TeppuTopusx, NOABEPriLUXCA BO3OENCTBUIO
paguoakTUBHLIX BbiNageHuii U3 aTtMochepHbIX
eul6pocos. Co BpeMeHeM MOLUHOCTL BLIBPOCOB
B aTMOChEPY CYLLECTBEHHO CHU3UAACh B COTHU
U ThicA4M pa3 Gnaropgaps nosbileHuio addex-
TUBHOCTU CUCTEM ra3004UCTKU U YCOBEpPLUEH-
CTBOBaHUIO TexHonoruu. Mo gaHHsiM MO «Masik»,
B HacToslee BpeMs BbIOPOCH pafuoHYKIUAOB
B atMocdepy 13 Tpyb NpeanpuaTuUa B LUTATHOM
pexvMe He OKa3biBalOT 3aMETHOro BAUSHUSA Ha
¢dopMupoBaHUE pagualUoHHOM OBCTaHOBKU
n obnyyeHue Hacenewus. Bknag TeKylUX Bbi-
6pocoB B 06ny4eHue xutenei r. O3épcka B Ha-
cTosiliee BpemMs He npeebiwaet 0,5% [11].

HecmoTps Ha CyWECTBEHHOE CHUXeHue
YPOBHSA ra30a3p030sibHbIX BbIGPOCOB B aTMo-
cdepy, psn BONPOCOB, CBA3aHHKIX C BO3MOXHO-
CTblO BO3AYLUHOW MUrpaLun paguoakTUBHbIX Be-
LWEeCTB, OCTAIOTCH aKTyanbHLIMUA U B HAacTosLLEe
Bpems. Tak, Henb3s NONHOCTLIO UCKIIOHYUTL BO3-
HUKHOBEHME Kakux-nubo HewTaTHbIX CUTyauui
Ha NpPeanpuaTUuM, a Takke BepOATHOCTb TPaHC-
rpaHUYyHOro BO3AYLIHOrO MNEepeHoca PaguoHy-
KNUO0B C paHee 3arpa3HeHHbIX TEPPUTOPUIA.

Jo koHua 1950-x rogos Ha MO «Masik» u npu-
neratoLiei TeppuToOPUU YPOBHU PanuoakTUBHO-
ro 3arpa3HeHus 0OLEKTOB OKpYXaloLei cpe/ibl
onpepensnu no nokasaTtensiM CyMMapHOW oi-,
B- v y-akTuBHOCTU. CUCTEMAaTUHECKUN paauaLm-

OHHbI/i MOHUTOPUHT B 30He BAUAHUA MO «Mask»
6bin opraHuaosaH B 1971 r., korga 6bina passep-
HYTa CeTb MYHKTOB KOHTPONS PaguoakTUBHBLIX
BbiNageHuii Metogom nnaHwetos. K 1976 . Ha
TepPUTOPUUN MOHUTOPUHIa Obifla OKOHYaTENbHO
cpopmupoBaHa cxema npobootbopa. Tepputo-
pus 6bina yCNoBHO pasaeneHa Ha 16 cermeHToB
(4 cekTopa no 4 cerMeHTa B Kaxaom) 5 asumy-
TanbHbiMK niydamu (C, CB, B, 0B, 10) u 4 nony-
OKpYXHOCTsiMu ¢ paguycamu 10, 20, 40 u 70 km.
INyHKTaM KoHTpons 6bIv NPUCBOEHbI Homepa [1].
Takvum 06pas3om, cxeMa paavoaKoNoruiecko-
ro MoHutopuHra MO «Mask» Bkmo4aeT B ceba
KOHTPOJIb 32 TEPPUTOPUSIMU, PACTIONOXEHHBIMU
B BOCTO4YHOM, CEBEpO-BOCTO4YHOM U IOro-BOC-
TOYHOM HanpaBNEHUSX U pPacnpoCTpaHseTcs
Ha paccTtosHue go 70 kM oT npegnpuatus. Ha
OCHOBaHUM 3TUX AaHHbIX B CEBEpPO-BOCTO4HOM
HanpasneHun Ha Tepputopuu CBepasioBCKOM
obnactu 6binM BbIGPaHLI penepHbie y4acTku 3a
npegenamu  70-KUNOMETPOBOM 30HLI MOHUTO-
pudra MO «Masik». PacnonoxeHue penepHbix
y4acTkoB Ha Tepputopuu Csepmnosckoii obna-
CTW, C OHOW CTOPOHBI, ABNAETCA Kak 6bl noru-
YECKUM MNPOAOMKEHUEM CXEMbl MOHUTOPUHra
MO «Masik», a ¢ gpyroit — obecrie4msaeT Makcu-
MaJibHbI KOHTPOJIb TEPPUTOPUN BEPOSTHOIO a3-
po3onbHOro nepeHoca (puc. 1). TepputopuansHo
OHWU COOTBETCTBYIOT HAaCENEHHBIM MYHKTaM C He-
NPOTO4HLIMU UAM CNABONPOTONHBIMU BOAOEMa-
MU (03epamu U UCKYCCTBEHHLIMU BOAOEMaMM).
3BECTHO, 4YTO NO Mepe yAaNneHusi OT UCTOYHUKE
3arpsasHeHus UHTEHCUBHOCTL BbiNafneHuii paguo-
aKTUBHLIX BELLECTB YMEeHbLUaeTcs U npubnuxa-
eTca K (OHOBbIM YPOBHSAIM, XapaKTEpHLIM AN
AaHHoro pervoHa. [ns onpeneneHns GOHOBbIX
3HAYEHUIn copepXaHus PaguoHYKIUOOB B UC-
cnenyembix 06bEKTaxX NPeasioXeHa KOHTPOSIbHAs
Touka (n. Maneiweso, Ceepanosckas 061.), KOTo-
pas BbiHeCeHa 3a 30Hy BAuaHUsA M0 «Mask».
MNpepnaraemass Hamu Mogens PaguoaKoso-
MMYECKOro MOHWUTOPUHIa TPaHCrPaHWYHOro BO3-
OYLWHOro NepeHoca TEXHOreHHbIX PaaUOHYKNTUA0B
Ha Tepputoputo CBepANOBCKO 061acTu BKoYa-
et B cebs oripeneneHne copepxaHus AONroXu-
BYLLUMX [03000pasyolmx paguoHyknuaoos: 0Sr
n '¥'Cs B obbekTax okpyxalowleii cpeapl, KoTo-
pbie UrpaloT posib NPUPOAHLIX naHweTos. K Ta-
KUM 06BEKTAM MOXHO OTHECTU CHEXHBIV NOKPOB,
BepxHUiAi 0-20 cM CNoiA NOYBLI Y BOAY OTKPLITLIX
BOA0eMOB. CHeXHbIi NOKPOB akKyMynupyeT ra-
30a3p030JbHblE BhiNafaeHUs npeanpuaTuin saep-
HOro TonAuBHOro umkna (ATL,) B oceHHe-3uMHuiA
nepuos, a NoYBEHHbLIN — OaeT UHTErpanbHylo UX
XapakTepucTuky. BoaHas noBEpXHOCTL OTKPbIThIX
BOJOeMOoB cobupaeT aTMochepHbie BbinageHus
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Puc. 1. PacnonoxeHue penepHbix y4acTkos KOHTPONS Ha TeppuTopuu CBepanoBcKoii o6nacTu.

PaguoHYKNIMAOB B TE4EHUE BCEro rofa, a Takke
C TeppuTopuu BopocGopa noclnie TasHus cHera
1 C AOXOEBLIMU BOAAMMU.

Cucremaruyeckue MOHUTOPUHIOBbIE Habnio-
AeHus Hamu nposogunuck ¢ 2004 r., B AaHHoM
paboTte npencrTaeneHsbl peaynstarthl 3a nocneg-
Hue 5 ner.

Marepuan u metoabl

Ot6op nNpob6 cHera NPoOBOAUAU B KOHLE 3UM-
Hero CHerocTosiHus (Mapt — Hayano anpens)
C y4acTKoB pa3mepoM 3 x 3 unu 4 x4 M B 3aBUCU-
MOCTU OT rNyOuHbLI CHEXHOMO NOKPOBA Mo ABe No-
BTOPHOCTU B K&XO0M pEnepHoM y4acTtke. CHer
cobupanu B 60nbLIUE NONUSTUNEHOBLIE MELLIKU,
MapKupoBanu, Nnepeso3unsn Ha Guopuanyeckyio
CTaHuuio MHCTUTYTa 3KONOruu pacTeHuit U Xu-
BOTHbIX YpO PAH, rae cHer pactannusanu, Tanyto
BOAY C/MBaNU B alOMUHUEBLIE DNIArU U Cpasy
MOAKUCTIANIN a30THOW KUCNOTOW ANA NpeaoTepa-
weHus copbuum Ha cTeHKax cocynoB. Ons nony-
YEHUsi [OCTOBEPHbIX Pe3yNLTaTOB COAEpXaHus
PafVOHYKNUAOB B CHEXHOM MOKPOBE HEOOXOAM-
MO 60/bLLIOE KONMYECTBO UCXOAHOro MaTepuana,
noatoMy o6bem Tanoi Boabl, NONYYEHHOM U3 04~
HoW nNpobbl cHera, coctaensan ot 900 oo 1200 n
B 3aBUCUMOCTU OT TOJNLUMHbBI CHEXHOMO MOKPOoBa.

Tanyio Booy OTOWNLTPOBLIBANM 4epe3 BaT-
HO-MapneBble GUILTPLlI OT MEXaHUYECKUX Mnpu-

Meceii U BbiNapuBanuy B cneuuanbHbiX KoThax no
nony4eHus KoHueHTpara o6bémoM 1-2 n, KoTo-
phi Takke BbINapuBanu B XMMUYECKOW nocyne
[0 cyxoro ocrtatka. Cyxoii ocTaTtok A0BOAUNU
[0 NOCTOSIHHOM Macchl Npu Temnepatype 450-
500°C v npoBOAUNY UaMepeHus - 1 y-akTMBHO-
CTU NPUCYTCTBYIOLLUX PAAUOHYKNUAOE.

Mpo6bl BOALI U3 BOLOEMOB OT6UpPanu B anio-
MUHUEBbIE DAY U TAKKE NOAKUCAANN a30THOM
kucnotoi, [na nony4eHuss OBBLEKTUBHBLIX pe-
3ynsTaToB Bce Npobbl BoAkl 0TbMpanu B ABYX No-
BTOpHOCTSIX No 110-120 n B kaxpoii. B nabopa-
TOPHBIX YCNOBUSAX NPOO6LI BbiNapuBanu Ao Cyxoro
ocTarka.

OT60p NOYBEHHLIX NPOG NPOBOAUAN MO yrNam
PaBHOCTOPOHHEr0 TPEYrofibHUKa C ASIMHOM CTO-
poHbl 10 M. B aTom cny4ae ycpenHeHHas (13 3)
npoba npefcTaBUTENIbHO XapakTepuayer no-
waane 0,01 kM2, Ita MeToauka Gbina ycnewHo
MUCNoNb30BaHa Ha NPOTAXEHUWU pPsaa NET Npu pa-
AnoaKonoruyeckoM o6cnenoBaHnM 3arpsi3HeH-
HbIX TEppPUTOPUA Ypanbckoro pervona [3].

Mpo6bl NO4YBLI OTOUPaNU U3 nosHoNpodUbL-
HbIX pa3pe3os. Mocne 3arnybnexus paspesa Ha
Heobxoaumylo rny6uHy OauH Kpali BbipaBHUBA-
JI1 U U3 Hero NocnoiHo oTéupanu Npobsl B BUAE
pamku 20x20 cM, nocnenoBaTenbHO CHUMas
cnou no 5 cm #o rnybuxbl 30 cm. Mpobsl Map-
KUPOBanu U YNakoBbiBaNM B ABOWHLIE NONU3-
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TUNEHOBbIE NaKeThl AN BPEMEHHOrO XpaHeHus
1 TPaHCMNOPTUPOBKU, B nabopaTopHbiX yCnoBusX
nNpobkl BLICYLUUBANU, B3BELUUBANU, Nepemaibi-
Ba/X Ha LWAapOBO MeNbHULE U NPOCEeUBanu Yye-
pes cuTo ¢ a4eiikoi 1 MM.

Ina onpepeneHus cogepxaHua '¥Cs B Ha-
TUBHBIX 06pasuax okpyxawuieih cpegsl uc-
rnosib30Ba/lM  UHCTPYMEHTaNbHbIe MeToabl. W3-
MepeHuss NPOBOAMAN Ha HU3KOHOHOBOM MOJy-
NMPOBOAHUKOBOM Y-CMEKTPOMETPE PEHTreHOB-
CKOro u y-uany4eHus «Dspec-jr» dupmsl «Ortec»
(CLLA) ¢ koakcuansHol 0eTeKTOPHO CUCTEMOIA
Ha 6a3e BbICOKOOYMLLEHHOrO repmaHua (HPGe)
¢ addekTuBHOCTbLIO 40 %, NO Y-NUHUM PAGUOHY-
knupa '¥'Cs - 661,2 kaB npu owmbke usmepeHus
He 6onee 10% U HUXHEM npegene obHapyxe-
Hua 1 Bk/kr,

OnpeaeneHue *Sr 8 06pasLax ¢ HU3KON ak-

. TUBHOCTbLIO NPOBOAWIUN PagUuOXUMUYECKUM Me-

TopoM. UamepeHue B-akTUBHOCTU MPOBOAWNAU
Ha ManodoHoBoit yctaHoBke YM®-2000 ¢ HuX-
HUM nipegenom obHapyxenus 0,4 Bk/kr, ctatu-
cTU4eckol owmnbkoii uamepeHus He 6onee 10%.

Cratuctuyeckan obpaboTka pesynsraTtos 3a-
Ko4anacb B onpeneneHun cpegHeapudmMeTu-
4YEeCcKOoro 3Ha4eHus U CTaHOAPTHOIO OTKJIOHEHUs!
cpeaHel apudMeTUHECKON BENUYUHDI,

PesynbraTbi U UX aHANU3
ConepxaHve pafvuoHyKIUA0B B CHEXHOM M0~
kpoBe. [NOTHOCTb 3arpsi3HEHUs CHEXHOro Mo-
KpoBa '*’Cs 1 *°Sr Ha npoTskeHun 2012-2016 rr.
npeacrtasneHa Ha puc. 2, 3. Npexae Bcero, cne-
AyeT OTMETUTb, YTO YPOBHU COAEPXaHUA pasmno-
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aKTUBHLIX BELLLECTB B CHEXHOM MOKPOBE B pasHbie
rogbl He cTabunbHbl, MOryT CYLLECTBEHHO pas-
nM4aThCcs Aaxe B npeaenax ogHoro penepHoro
yyactka. bonee HarnsgHo nopobGHbie u3MeHe-
HUS 3aMEeTHbl Ha NpuUMepe Auarpammbl 3arpas-
HEeHUsi cHexHoro nokposa '*’Cs (cM. puc. 2). Ha
penepHbIx y4acTkax ¢, CocHoBckoe, ¢. Tpouukoe
U ¢. PbIBHUKOBCKOE B pasHbie rogabl Obinv oTMme-
YeHbl C/lydau BHE3anHOro CHUXEHUA copepXa-
Husa '¥’Cs B CHEXHOM NokpoBse B 2 pa3a u Gonee.
Kak npasuno, 310 Gbinx COHTaHHLIE U3MEHEHUS,
rnocne 4ero nokasarenu 3arps3HeHUs CHEeXHO-
ro NOKPOBa BO3BPALLASIUCH K MPEXHUM YPOBHAM.
Mopo6Hoe sBnexve Gbino oTvedeHo B 2015
1 B KOHTPOJIbHOW TOYKE, XapaKTepuayloLlei ypo-
BEHb rNobankbHbIX BbinaneHuid. B ToM xe rogy Ha-
6ni00anock CHUXeHUe cogepxaHua '¥’Cs Ha pe-
nepHbIX yMacTkax ¢c. Tpouukoe u ¢. PeIGHUKOBCKOE.
A3 npencTaBneHHoOro MaccuBa AaHHbIX MOX-
HO BbIAENUTL 2 pEenepHbIX y4acTka C OTHOCU-
TeNbHO CTabunbHBIMU NOoKasaTeNaMu, KoTopbie
B 60NLWKUHCTBE Cnyvaes Obin HECKONLKO Bbille
YPOBHS KOHTPONBHOW TO4KM (n. Mansiweso). 310
penepHble Y4acTKu, pacrnonoXeHHsle B . Len-
KyH u a. KomapoBo. Haubonee Bbicokue no-
kaszatenu cogepxaHus ''Cs 6binv OTMEYeHbl
B 2015 1 2016 1. Ha penepHoM y4acTke c. Lien-
kyH — 0,173 u 0,185 Bk/M? COOTBETCTBEHHO.
Tak xe Ha yqacTtke c. PbiGHukoBckoe B 2014 . -
0,165 Bk/m? 1 Ha yqacTke o. Komaposo B 2012 1. —
0,160 Bk/M2. YpoBeHb mo6anbHbIX BbinageHui
87Cs B KOHTPONLHOW TOYKe B yKa3aHHble roabl
konebancs B npegenax ot 0,037 go 0,091 Bk/m2.
YpoBeHb rnobanbHbiX BhiNageHuid °Sr B KOH-
TPOJILHOM TOYKe 3a Nnepuog HabniogeHus (2012-
2016 rr.) coctaBun ot 0,53 po 2,2 Bk/M2. Mu-
HUManbHOe 3Ha4eHue 6bino nonyvyeHo B 2012,
a makcuMmansHoe — B 2013 . Ha penepHbIx y4acT-
Kax MIoTHOCTb 3arpPsi3HEHUS CHEXHOro NoKpoBsa
no *Sr sapsuposana ot 0,9 no 4,43 bk/m2, Bo-
fnee BbICOKOE COAepXaHue yKasaHHOro paguo-
Hyknuga Obno 3adUKCUPOBAHO B CHEXHOM
NoKpoBe penepHoro yyactka gA. Komaposo
B 2014 r.— 4,43 Bk/M?. Take OTHOCUTENLHO CTa-
B6uUnbHbIE NOKa3aTeNn U B OCHOBHOM BbILLE YPOB-
Hl KOHTPONbLHOW TOYKM ObLIM OTMEYEeHbl Ha
penepHbix y4acTkax cen CoCHOBCKOE U PbibHU-
koBckoe. Ha penepHbix y4yacTtkax cen LLlenkyH
u Tpouukoe copepxaHue °Sr B CHEXHOM NOKPO-
BE He CTabuNbHO U Pas3Myanoch Mo roaam.
Takum 06pa3om, 3a yKas3aHHbI nepuoa noka
TPYAHO BbIABUTL YHACTKU C ABHO BblPaXeHHbIMU
npusHakaMu [OOMNOSIHUTENLHOMD 3arps3HeHus
CHEXHOro NoKpoBa TEXHOMEHHbLIMU PAAUOHYKIN-
namu. M3 penepHbix y4acTKOB MOXHO BbIAENUTH
Touky B A. KoMapoBo, rae otMeyeHsl 6onee Bbi-

COKMe NoKasaTesnn 3arpasHeHns no CpaBHEeHUIO
C YPOBHEM 006asibHbIX BbINMaAeHUid, HO U 3AeCh
B 2016 . cogepxanue *Sr 6LIN0 HUXE NoKasa-
TEeNA KOHTPOSIbHOW TOYKM, YTO HE MOATBEpXKAa-
€T HaJuyue nNOCTOAHHOro AOMNOAHUTENBLHOrO
paguoakTMBHOro 3arpsisHeHus. OfQHO3HAYHO
MOXHO CKa3aTh, YTO MMEET MECTO BpeMeHHas
BapuabenbHOCTL B BUAE BCMIECKOB U MOHUXE-
HUWIA Ha OTAENbHBLIX YHacTKax, KoTopble, No BCel
BUAVMOCTU, CBA3aHbl C PAAOM aTMochepHbIX
SIBNEHUIA 1 HEPaBHOMEPHLIM BbiNafeHueM ocaf,-
KOB Ha 06cnenoBaHHON TEPPUTOPUUA.

OyeHb BaXHbIM Nokasatesnem Ana noHvMma-
HUSI XapakTepa PagvoakTUBHOIO 3arpsa3HeHus
N MAEHTUOUKALMU UCTOMHUKA ABNAETCH aHa-
JIU3 U3OTOMHLIX OTHOLIEeHUN. Takue xapakrepu-
CTUKU, KaK OTHOLUeHUn %°Sr/'87Csg, 239:240py /90Gy,
2Py /24Py n psag Opyrux, SIBNAOTCA KOHCTaHT-
HbIMU KaK ans rmobanbHbiX BbINageHUid papguo-
aKTUBHbLIX BELLECTB MPU UCNLITAHUU ALEPHOro
opyXus, Tak U npu paboTe KOHKPETHbIX npep-
NPUATUIA aAEpHOro TonnuMeHoro uvkna [8]. Uso-
TOMHbLIE OTHOWeHus %*Sr/'¥’Cs (tabnuua) no-
KasbiBaloT, 4TO NpeobnafaolyM 3NeMeHTOM
B CHEXHOM rokpoBse siBnfetca *Sr. Mexay Be-
SIM4UHAMU UZ0TOMHBLIX OTHOLLEHUIA HA PenepHbIX
y4acTkax U KOHTPOJILHOW TOYKe HEeT A0CToBep-
HbIX Pa3NU4Uii, NOBTOMY MOXHO NMPEANONOXUTb,
YTO HaKOTMJIEHWE TEXHOTEHHbIX PaAUOHYKNIULOOB
B CHEXHOM NOKpoBe 06YC/OBNEHO B OCHOBHOM
rnoGansHbIMU BbINaAEHUAMU.

B KOJMYECTBEHHOM OTHOLUEHUU pa3HuLa
MeXay NAOTHOCTLIO 3arPA3HEHUA CHEXHOrO Mno-
KpPOBa Ha penepHbIX y4acTkax u rnobansHbIMU
BbINaAEHUAMU B KOHTPOJILHOW TOYKE COCTaBNAeT
OT HEeCKONbKUX Lenbix Bk/M? no %°Sr fo aecatbix
u coTbix Bk/M? o '¥7Cs, noaTomy TekyLuue Bbina-
[EHUS NoKa He MOTYT OKa3biBaTb CYLLECTBEHHO-
ro BAUAHUS HAa PaauauMoHHYI0 06CTaHOBKY Moa-
KOHTPONBHbLIX TEPPUTOPUIA.

lnoTHOCTL 3arpsi3HEHUs] MOYBEHHOIo 0o-
kpoBa. (OHOBbLI YPOBEHb PAAUOHYKIUAHOIO
3arpAa3HeHUs MOYBEHHO-PACTUTENBHOIO MOKPO-
Ba chOPMUPOBAICA B OCHOBHOM 3a CHYeT ro-

W30TONHLIE OTHOLWEeHUs PSr/'¥Cs B NPUPOAHLIX 06BLEKTaxX
penepHbIX Y4aCTKOB U KOHTPOJILHOMA TouKe (ef.)

HaceneHHblii CHeXHbIA Mousa ms::fb'x
NYHKT NOKPoB 0-30 cm BofipeNoR
c. Wenkyn 19,09+7,95 (1,85+0,83|21,88+11,89
c. CocHoeckoe [35,06+10,36(1,67+0,35( 14,05+4,08
c. Tpouukoe 30,21+16,05(1,12+£0,69| 15,46+9,45
c. PuibHukoBckoe |35,87+22,76(1,61+1,43| 88,29+409,92
A. Komaposo 33,44+13,63(1,42+0,51|37,13+20,27
n. Mansiweso 20,94+8,89 (0,73+ 0,47 12,39+7,38
(KoHTpONb)
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6anbHOro 3arpsasHeHusi 6uocgepsl B nepuopn
MaCCUPOBaHHOI0 UCTILITaHUSA AAEPHOrO OPYXusi
(1950-1960-e rogwl). Mo panHeiM UNSCEAR
[13], B nosce mexay 50° u 60° ¢. Ww. uHTErpans-
Has MNOTHOCTb 3arpsisHeHus °Sr ¢ yyeTtom pa-
AnoakTUBHOro pacnaga cocraensiet 1,5 kBk/m?,
COOTBETCTBEHHO YPOBEHb coaepxaHusa '*'Cs
B 1,6 pasa Bblwe - 2,4 kbk/M% B npegenax
Ypanbckoro peruoHa, a Takke Ha Gonbliei Ya-
ctu CeepanoBckoii obnactu peansHoe cogep-
xaHue *Sr B noyse cocraensiet 1,6—1,8 KBk/M?;
87Cs — 3-4 KBK/M? 4TO YCPEOHEHHHO MOXHO
cyutath (OHOBLIMU 3HaueHusMu ana Ceepa-
nosckoit obnactu [3]. CpeaHss ans 6onblioro
nepuoga HabnoaeHuii (c 1960 no 1971 r.) senu-
YuHa CooTHoLEHUA *°Sr/¥’Cs B rnobanbHbIX Bbl-
nageHusx pasHa 0,6 eq. [2].

Mpu 3ToM, copepXaHue PanUoHYKNULOB
B NMOYBax U UX COOTHOLUEHUE MOTYT CYLLIECTBEH-
HO paanuyaThCs B 3aBUCUMMOCTU OT YCOBUIA pe-
rMoHa U XapakTepa aHTPOMOreHHbIX Harpysok.
Tak, no gaHHbiM [6], NpoBOAUBLUMX UCCnenoBa-
HUA B Pa3/IMYHBIX NOYBEHHO-KIUMATUYECKUX 30-
Hax, B 30He cpegHeli Taiirn B Pecnybnuke Caxa
(AkyTuS), B MeHblUel CTeneHn UcnbiTbiBatoLeit
aHTpONoOreHHoe BO3QEWCTBME, 3anac PaguoHy-
knupos B 0-30 cm cnoe ansa °°Sr cocrasun 1,7—
3,0 kBk/Mm?, a ansa ¥Cs - 2,3-3,7 kBk/M2, Benu-
4YuHa cooTHoweHus *°Sr/'¥Cs konebanack ot 0,7
0o 0,8 eq., npubnuxasick K TaKoBLIM B rnobasik-
HbIX BbiNaaeHusx. Moysbl reOXMMUYECKUX Conpsi-
XeHuit KOxHoro Ypana xapakrepusyioTcsi NOBbi-
WEeHHbIM cofepxaHuem '¥Cs (4,6-6,8 kBk/m?),
4YTO CBSI3A2HO C AOMONHUTENbHLIM MOCTYNSIEHUEM
3TOro HYKNUAA B MOYBEHHLI NOKPOB B peaysibTa-
Te AeATeNbHOCTU NPeanpuUATUA SaepHO-3Hepre-

Tuyeckoro komnnekca. Moatomy B kavyecTse ¢o-
HOBbIX 3Ha4€HU aBTOPbLI PEKOMEHAYIOT NPUHATL
cneayloLime BeNUYUHBE: Ana PSr oHM HaxoaaTca
B npegenax 1,2-3,0, a ona '¥’Cs — B 3aBUCUMO-
CTU OT pervoHa BapbupyloT ot 2,3 80 6,8 kBk/m2.

OuHamuka 3arpsisHEHUsi MOYBEHHOr0 MOKPO-
Ba TEXHOMEHHbIMW PaAMOHYKNIUZAMU Ha penep-
HbIX Y4aCTKax U KOHTPOSLHOW TOYKE NpeacTas-
neHa Ha puc. 4, 5. Npexae Bcero, Heob6xoaAMMOo
OTMETUTb, 4TO OTOOP MO4YBEHHLIX NPo6 NPoBO-
AUNCH eXEerogHo B OQHUX U TeX Xe TouKax, npu-
611M3UTENBHO B OAHO BPEMS, HO NMPU 3TOM MAOT-
HOCTb 3arpsi3HEHUA NMOYBEHHOro NOKpPOBa Aaxe
B npejenax 0AHOro pPernepHoro y4acTka no ro-
AaM MOXET CYWECTBEHHO pasfuyatbca. Takas
0Co6EHHOCTL CBA3aHa C NPUPOAHON reTeporeH-
HOCTbIO [aHHbIX O6GBLEKTOB U HEepaBHOMEPHbLIM
pacnpenefneHveM paguoHYKIULOOB B MO4YBEH-
HbIX CNOsiX. Tak, MJOTHOCTbL 3arpsA3HEHUs Moy-
BEHHOr0 NoKpoBa *'Cs B KOHTPONLHOW TO4Ke
B cnoe nou4sbl 0-30 cM konebanack B npeaenax
ot 614 no 2154 Bk/m?. Ha penepHbix y4acTkax
MAOTHOCTL 3arpsAISHEHUA NO AAHHOMY PafUOHY-
Knuay 6bina Heckonbko Beiwe. Bonee Bbicokue
nokasarenu coaepxaHusa '3’Cs 6bI1M 0TMEYEHb!
B pasHble rofbl Ha penepHbix yHacTkax c. Tpouw-
koe — 4013 Bk/M?, ¢. Pui6HUKOBCKOE — 3866 BK/M?
n 4. Komaposo - 3026 Bk/M?. B apyrue rogpsl aTu
nokasartesiu Ha penepHbiX yyacTkax Guinu cono-
CTaBUMbI C KOHTPOSILHOM TO4YKOA.

PasHuua no cogepxaHuio *°Sr B noysax pe-
NEepHbIX Y4aCTKOB U KOHTPOJbHOM TOYKM Bbina
6onee cywecTBeHHoW. Ecnu nnoTHOCTL 3arpsas-
HeHust No °Sr B KOHTPONLHOA TOYKE HAX0AUNACH
B npeaenax ot 349 no 1109 Bk/M?, To Ha penep-
HbIX YHaGTKax OHa Morna aoxoauTs A0 4072 Bk/m?
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4013

2017

c.lWenkys c.CocHosckoe c.Tpouukoe c.Pui6HukoBckoe A.Komaposo n. Manbiweso
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Puc. 4. MNnotHOCTL 3arps3HeHus NoYBEHHOro Nokpoea "¥Cs.
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Puc. 5. MNoTHOCTL 3arpa3HeHun NOYBEHHOro Nokposa Sr.

B ¢. CocHoBckoe, 3945 Bk/M? — B ¢. PblbHUKOB-
ckoe u 3951 Bk/m? — B a. Komapogo.

AHaNU3 U3OTOMHBLIX OTHOLLEHUIA (CM. Tabnuuy)
MoKa3bIBaET, YTO MOYBLI KXHOI YacTu Ceepanos-
cKOW 0bnacTv XapakTepusyioTCs MOBbILLEHHBIM
copepxaHuem *Sr, B koHTponsHoi Touke (n. Ma-
JIbILLEB0) U30TOMHOE OTHoWweHue *Sr /'*Cs 3a
nepuog HabniopeHus coctasuno (0,73+0,47) eq.,
YTO NPaKTU4ECKU COOTBETCTBYET rNoBanbHLIM Bbi-
nageHusam. Ha Bcex penepHeIx y4acTkax aToT no-
Kasaresb Obin BilLE, YEM B KOHTPOSILHOM TOYKE.

ConepxaHue paaunoHyKIMOOB B BOAE OTKPbI-
Tbix BogoemoB. O6beMHas aKTUBHOCTb paguo-
HYKNMOOR B BoAe 06CnenoRaHHbIX BOAOEMOB
npencrasneHa Ha puc. 6, 7. Kak nokassiBaloT
peaynsTaThl UCCnesoBaHuii, 6onee BbICOKOe CO-

pepxaHue '¥’Cs 3a nepuopg HabniogeHus 6bi10
oTMme4eHo B Boge o3ep LLienkyHckoe, YepeaHoe
1 COCHOBCKOE, HECKONbKO HUXe B 03. Kapacke,
npyay B 4. Komaposo u p. PedpT (KOHTpOnbHas
Touka). MakcumasnbHble YPOBHW COAEpXaHus
97Cs 6binu oTMedeHsl B 2014 r. B Boge o03ep
YepeaHoe - 0,010 Bk/n n CocHosckoe — 0,0088,
nB 2015 . BBoae 03. LLenkyHckoe — 0,0092 Bk/n.

Haubonee Bbicokoe cogepxaHue %Sr Ha-
6nioganock B Boge 03. YepesaHoe. Makcumans-
HOe 3Ha4yeHue 06LEMHON aKTUBHOCTU PafUOHY-
Knupa 6eino 3adukcupoBaHo B 2012 1., paBHoe
0,608 Bk/n. O3epo YepeaAHoe HaxoguTcs Ha
Tepputopu BocTo4HO-Ypanbckoro paguauu-
OHHOro cneaa, a OCHOBHbIM KOMMOHEHTOM U3
LONrOXUBYLLMX PaOUOHYKIMAOB B [NAHHOM pa-
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Puc. 6. O6bemHan akTUBHOCTL '*'Cs B BOJIE€ OTKPBITHIX BOAOEMOB.
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Puc. 7. O6bemHas akTUBHOCTb *°Sr B BOJE OTKPLITHIX BOAOEMOB.

OVAUUOHHOM UHUMAOEHTE ABNSANCA UMEHHO 2°Sr,
4eM U OOGBLACHAETCA HECKONLKO MOBLILIEHHOE
cofepXaHue paguoHyKinaa B Bo4e AaHHOMo Bo-
noema. Takke HeCKONbLKO Bbillie, YeM B Bogoeme
KOHTPOSIbHOW TO4KW, copepxaHnue *°Sr Habnio-
Aanock B Boge o3ep LLienkyHckoe u CocHoBCKoE.
CtabunbHo HU3KOe cogepxaHue %°Sr 3a Bech
nepuog HabniogeHus 6bUI0 OTMEYEHO B BOAE
03. Kapacbe 1 BogoeMe KOHTPOJIbHOW TOYKM.

Bonee BbiCOKME 3HA4EHUs M3OTOMHLIX OTHO-
WweHuit °Sr/"¥’Cs (cMm. Tabnuuy) no cpasBHEHUIo
C BOOOEMOM B KOHTPOJILHOW To4Ke Gbliv oTMeue-
Hbl B Boge 03. HepeaHoe v BopgoeMe 4. Komapogo.
Mpu 3TOM U30TOMNHLIE OTHOLLIEHWS B BOAE 03. Yep-
BAHOe 1 npyaa A. Komaposo (88,3 u 37,1 ea. co-
OTBETCTBEHHO) N0 CPABHEHWUID C U3OTOMHLIMU OT-
HOLLIEHUSIMU MPU CHErOBbIX BbINAAEHUSIX B 3TUX Xe
Toukax (33,4-35,9 en.) ykassiBaloT Ha Gonee paH-
Hee 3arps3HeHue akeaTopuii o3epa v npyaa *sr.

HecMoTpsa Ha UMEWYd MecTo AuHaMu-
KY, C TOYKU 3peHus paguauuoHHoi 6Gesonac-
HOCTH, OOCnefoBaHHbLIE BOAOEMbl, B LENOM,
MOXHO cuyuTath GnarononyyHsiMu. CornacHo
HPB-99/2009 [4], ypoBHU BMeLLaTeNbCTBA NpU
coaepXaHuu B BOAE OTAENbHbLIX PaaUoHYKNUL0B
coctasnaoT: '¥Cs — 11 Bk/kr, ®°Sr — 4,9 Bk/kr.
Jaxe 6onee BbICOKUE NoOKa3aTenu CogepXaHus
87Cs B 03epax YepesiHoe, CocHosckoe u Lllen-
KYHCKOE Ha TpU MopsAaKa BENUYUH HUXE YPOBHS
BMewartenbcTBa. Camblii BbICOKUMIA NokasaTenb
cogepxaHua *°Sr B Boge 03. YepssiHoe B 8 pas
HUXe YPOBHA BMeLLaTeNbCTaa.

O6cyxaenue. Paguoakonoruyieckas obcra-
HOBKa Ha YpaJie He0gHOPOoAHa U B Psfe PaioHOB
Becbma HebnaronpuatHa. Ha Tepputopuu Ypa-
na QyHKUMOHMpPYIOT 13 KpynHbLIX NpeanpusaTui

1 OpraHu3aLuii, B COCTaB KOTOPbIX BXOLAT Takue
0cob0 paguauuoHHO-0MNacHble U aaepHo-onac-
Hble Npou3BOACTBa, Kak MO «Mask», Yeneukuit
MEXaHU4eckuii 3asof, YpanbCKuii 3NeKkTpo-
XuMU4eckuii kombuHat, Benosipckas aTtomHas
3nexkTpocTaHuus, cneukomMbuHar «PanoH», Bece-
POCCUICKUIA Hay4HO-UCCNEeAOoBaTENbCKUA  UH-
CTUTYT TexHu4eckol ¢uauku um. E.U. 3ababa-
xvHa u gp. Hanbonee onacHoe B aTOM CMbICNe
MO «Mask» 8 YenabuHckoit obnactu [9].

3a nepuop pestensHocTu MO «Masik» npo-
MU30LWN HECKONBKO KPYMHbLIX TEXHOrEHHbIX aBa-
puWii, CONPOBOXAABLUMXCHA MOCTYMAEHUWeM pa-
AMOAKTUBHLIX BELLECTB B OKPYXaloLylo cpeay
U 3arpssHeHveM OBLUIMPHBIX TeppuTopuid. Ham-
6onee 3Hayumoili ans CeeponioBckoii obnactu
saBnseTca asapua 1957 r., korga B pesynsrate
B3pbIB2 EMKOCTU ANS XPaHEeHUs HUTpoauerar-
HbIX COnel B OKpyXaiowyio cpeany 6bino BeIOpo-
weHo okono 740 MNBK pagvoakTUBHLIX BELLECTB,
13 KoTopbix 74 TMBk 6binu paccesiHbl BETPOM
B CEBEpP0-BOCTOYHOM HarpasfiieHuu, 00yCnoBue
pPaAuoaKkTUBHOE 3arpsa3HeHue CEeBEepHON 4acTu
YensabuHCKOM, 10XHOM YacTu CBephsioBCKOM
1 Hebonbwon Tepputopuu TioMeHckoit obna-
cTeil. HasBaHHas BocTo4HO-YpanbckuMm paguo-
aKTUBHbLIM CNEeSoM, 3Ta TEPPUTOPUA B rpaHULaX
MUHUMANbLHO AEeTeKTUPYEMbIX YPOBHEN paauoak-
TUBHOro 3arpasHeHus *Sr 3,7 Nbk/km? obpaso-
Bana rsowaas okono 20 Teic. kM2 B Ceepanos-
cKoli 06nacTu HanbonblieMy PagvoakTUBHOMY
3arpsA3HeHuio NogBeprnuck Tepputopun KameH-
ckoro, BorpaHoBuyeckoro v KambilLnoBckoro
parioHOB. B HacToAwMiA MOMEHT TeppuTopuA
BoCTO4HO-Ypanbckoro paguoakTUBHOIO cnepa
B npenenax CeepanoBckoli o6nactu BKo4aeT
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267 HaceneHHbIX NYHKTOB, B TOM YUCne ropoga
KameHck-Ypansckuii, Kambiwnos, Tanuuy u no-
cenku ropogckoro tuna Meiwma, Tpouukoe [10].
[Mpu atom MO «Mask» u cerogHa npoaomxa-
eT ocTaBaTbCAd WMCTOYHUKOM PagUMOaKTUBHOMO
3arps3HEHUs NpUNeralwmx TEPPUTOPUIA, CO-
XpaHAEeTCHA NoTeHLMaNbHas yrpo3a HOBbIX Kpyri-
HOMAcLWTabHbIX paguMauMoHHBIX  KaTacTpod.
B xope peatenbHOCTU NpeanpusTus HapaboTa-
HO ¥ AEenoHUPOBaHO Ha NpoMnaoLwaaxke Gecnpe-
LeNeHTHOe KONIMYECTBO XUOKUX U TBEepabiX pa-
AMOAKTUBHBIX OTXOA0B, CyMMapHas akTUBHOCTb
KOTOpbIX npe.siwaet 1 mnpa Ku (37 3bk) [12].
B aToi1 cBA3u pa3paboTka u BHegpeHue Mone-
1 NOCTOSIHHOrO Pagyo3KON0rMYEeCKOro MOHUTO-
PUHra TEpPUTOPUIA, FpaHUYaLLIMX C NOTEHLMANBHO
onacHbIMU 06bEKTaMU, NPEeACcTaBNAeTCa BecbMa
akTyansHoii. Mpu paspabotke cxembl paguo-
3KOJIOrMYECKOro MOHUTOPUHra 6uinvM peanusosa-
Hbl Tpe6oBaHuA PepepanbHbix 3aKoHoB: Ne 3-03
or 09.01.1996r. «O paguaumoHHoi 6Gesonac-
HocTu HaceneHus» u Ne7-®3 ot 10.01.2002r.
«O6 oxpaHe okpyXaloleid cpefpl», a TaKkke Mme-
ToaMYecKux pekomeHgauuii MP 2.6.1.27-2003
«30Ha HabnopeHus paguvaumMoHHoro obbekTa,
OpraHuzauuss v npoBefeHue pasuauuoHHOro
KOHTPOJIA OKPYXatoLueli cpeab» U ap.
PaspaboTka 1 BHeOpeHue yKa3aHHOW CXeMmbl
NPOUCXOOMAN B HECKONBLKO 3TanoB. Tak, ¢ 2004
no 2006 r. npoeogunu anpobaumio OaHHONU cxe-
Mbl, YTOYHSIU U KOPPEKTUPOBANM PACTIONOXEHUE
TouYek Ha Tepputopun obnactu. B 2007 r. coTpya-
HUKU OTOena KOHTUHEHTANbHOW pPagMo3Kosno-
rmu UHCTUTYTa 3KOMOrMU pacTeHUIA U XKUBOTHbLIX
Ypansckoro otgeneHns PAH cosmecTHO ¢ [Mmas-
HbIM YNpaBNEHUeM rPaXaaHCKoM 3aluTsbl U no-
XapHoii 6e3onacHocTu no Ceeppnosckoii 06-
NacTu NPeacTaBuIu OAHHYIO CXeMy, U OHa Oblia
YTBEPXAEHA MUHUCTPOM MPUPOAHLIX PECcypCcoB
CeepaioBckoii obnactu Kak «KoHuenTtyansHas
MOAENb PaAU03KONOrMHECKOr0 MOHUTOPUHIa Ha
nyT¥ TpaHCrpaHW4YHOro BO3AYLUHONO nepeHoca
PaauoHYKNMA0B Ha Tepputopuio CBEpPAIOBCKOM
06nacTu ¢ 06LEKTOB AAEPHOrO TOMUBHOIO LIMK-
na, pacnonoxeHHbix B YensbuHckoi obnactu»,
[Mpepnaraeman KoHuenTyanbHas MOAENb pa-
ANO3KONOrMHECKOr0 MOHUTOPUHIa Ha rpaHuue
YenabuHckoit u CeepanoBckoit obnacreit obe-
crnevyuBeaert:

— CnexeHue 3a MOCTYMJIeHUEM PagUOHYKIU-
[,0B C NPeanpUSTUA SAEPHOro TOMNJIMBHOMO LMKNa
YenabuHckoi o6nactu nyTemM BO3AYLLHOMo nepe-
Hoca Ha TeppuTopuio CBepaoBcKoi obnacTu;

— KOMUYECTBEHHYID OLEHKY €XErofHoro no-
CTYNJIEHUA OOArOXUBYLLUX [003006pasyromx
pPanvoHYKIUAOB B OKPYXaloLLylo cpeay B cocTta-

BE ra30as3po30JibHbIX BbINAAEHW OT Npeanpusa-
TUI AAEPHOMO TOMJIMBHOO LMKNA;
— OLEHKY UHTerpanbHoOro CogepXaHusi pagvo-
HYKIUA0B B NOYBEHHO~PACTUTENBHOM MOKPOBE;
— OLEHKY pafvo3KONOrMyeckoro COCTOSHUSA
BOA0EMOB, PaCroNOXEHHbIX Ha TEppUTOpUX 06-
nacru.

Mpu opraHu3auumn cxeMbsl MOHUTOPUHIa Bk
peanu3oBaHbl NPUHLUNBLI HEMPEepPbLIBHOCTU Ha-
6nlofeHUs B TEHEHUE rofa, a Takke OLEeHKU Kak
TEKyLUMX, TaK U UHTErpanbHbIX BbINageHun non-
TOXUBYLUMX PaOUOHYKNULOB, YTO JAET LenocT-
HYIO KapTUHY Pafiuo3KONOrMYecKoi cuTyauum Ha
obcnepnoBaHHol TeppuTopuu. PaspabortaHHas
KOHLeNTyansHaa MoAenb PaguoaKonoru4yecko-
ro MOHUTOPUHIa MOXET GbiTb C YCMEXOM Npume-
HEeHa Kak Onsl U3y4eHUs BIMAHUA Ha npuneraio-
e TeppuTopuM OENCTBYIOWUX NPEennpuaTuin
A0EPHOr0 TOTUIMBHOIO UUKNA, a TakkKe MOXeT
6bITb UCMONB30BaHa ANA OpraHn3auu 3almThl
HaceneHusa Npy pasanyHbIX paguaLMoHHBLIX aBa-
PUSIX U HELUTATHBLIX CUTYaLUsX, CBA3AHHbIX C He-
KOHTPONUPYEMbBIM  BbIXOAOM  PagUOHYKIUA0B
B atTMochepy Wiu BOAHbIE 06LEKTHI.

3aknioueHue

1. 3arpsisHeHue CHexHoro nokpoBa °Sr
1 "Cs Ha penepHbIX y4acTkax U KOHTPONbHOM
Touke 06YyCNOBNEHO B OCHOBHOM rnoGanbHbiMU
BbiNageHuamMu. Mpu 3TOM UMeEeT MecTo Bpe-
MeHHaa BapuabenbHOCTb B BUAE BCMNIECKOB
Y NOHUXEHUI Ha OTAENbHbIX Y4acTKax, KoTopble,
no BCeW BUAMMOCTU, CBA3aHLI C PAAOM aTMOGC-
depHbIX ABNEHUIA U HepaBHOMEpHLIM Bhinage-
HUEM 0CaAKOB Ha 06CNEn0BaHHOW TEPPUTOPUNA.
Tekywme BbINaaeHUa rnoka He MoryT okasbiBaTb
CYWECTRBEHHOr0 BAUAHUS HA PaauauMoHHyo 06-
CTaHOBKY NOAKOHTPOSILHON TEPPUTOPUM.

2. MoyBbl 10XHOI YacTu CeepanoBckoit obna-
CTU Xxapaktepuaylotca 6onee BbiICOKUM copaep-
XaHueM *Sr, 4TO MOXET ABNATLCA CReaCcTBUEM
OOMOMHUTENBHOTO  PaAMALMOHHOIO  3arpssHe-
HUA B npegblgywme roapl. BenuunHa CoOTHO-
weHus %°Sr/"¥’Cs B KOHTPONLHOW Touke 6nuska
K TakoBOl B rnobanbHbiX BbiNageHUsaX, Ha BCEX
penepHbIX y4acTkax aToT nokasaresb Obin cyle-
CTBEHHO BbiLLE.

3. O6beMHasi aKTUBHOCTL pPaZUOHYKNUOAOB
B BOOE OTKPbITbIX BOOOEMOB Ha 2-3 nopsgka
BE/IMMMH HUXE YPOBHA BMeELIaTeNbCTBa, npeg-
ycmoTpenHoro HPB-99/2009. Bonee BbiCOKOe
coaepxaHue *°Sr oTMe4eHo B Boae 03. YepBasHoe,
MOCKONbLKY AaHHbIA BOJOEM HaxoauTCa Ha Teppu-
TopuM BOCTOYHO-YPansCcKoro paavoakTUBHOMO
cnepa. Mpu aToM copepxaHue *°Sr B BoAe AaH-
HOro 03epa B 8 pa3 HUXe YPOBHS BMeLLaTenbcTea.
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Abstract

Relevance. Due to the imperfection of the used gas cleaning equipment in the early years of the Production Association
«Mayakn» existence, the significant additional contribution to the exposure of the population of the south of the Sverdlovsk region
were made by the gas and aerosol emissions of radionuclides into the atmosphere. Even today the PA «<Mayak» continues to
be a source of the radioactive contamination of the surrounding areas, and there is the potential threat of the new large-scale
radiation disasters. It is impossible to completely eliminate the occurrence of any emergency situations in the enterprise, as
well as the likelihood of the cross-border air transport of the radionuclides from the areas contaminated earlier,

Intention. To assess radiation background levels in the southern part of the Sverdlovsk region subject to the probable air
transport of radionuclides from the nuclear fuel cycle facilities located in the Chelyabinsk region.

Methodology. The conceptual model of the radiation monitoring on the way of the cross-border air transport of radionuclides
into the territory of Sverdlovsk region from the nuclear fuel cycle facilities located in the Chelyabinsk region was designed and
tested. Itincludes the determination of the content of the long-lived radionuclides (**Sr and, '¥’Cs) in the environmental objects
playing the role of natural plates. These include snow cover, the upper layer of the soil (0-20 cm), and open ponds water.

Results and Discussion. The results confirm that the current atmospheric precipitates for the period of 2004-2016 had no
significant effect on the radiation situation at the controlled territory. Soils of the southern part of the Sverdlovsk region and the
waters of Chervyanoe lake and the ponds of Komarova village are characterized by a higher content of *Sr, that may result from
the additional radiation contamination in the previous years.

Conclusion. The developed conceptual model of the radiation monitoring can be successfully used for studying the
impact of the existing nuclear fuel cycle enterprises on the surrounding areas, and also for organizing the protection of the
population in various radiation accidents and emergency situations involving the uncontrolled release of the radionuclides into
the atmosphere or water objects.

Keywords: emergency, radiobiology, radionuclides, radioactive contamination, human ecology, transboundary air
transport, snow cover, soil, open ponds water.
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