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J1. . Tpuropbesa

HYepHomopckuii rocyaapCTBEHHbIV YHUBEPCUTET
um. lNetpa Morusi

PaanaumoHHasa
Harpy3ka Ha 4YesnoBeka
B panoHe ASC

Mo pesynbTatam MHOrOJAETHUX UCCAEA0BaHWii B parioHe pac-
rnonoxeHusi KOxHo-YkpaunHckori n 3arnopoxckori ASC onpeaeneHa
appekTnBHas 403a BHELIHEro v BHyTPEeHHEro obsy4eHus 4eaoBe-
Ka BcJieAcTBue TNOCTYrJIeHNs PaanoHyKInAOB BO BHELLUHIOKO cpe-
Ay C razoaspo30/ibHbIMU BbIGpOcaMu v xuakumm copocamm A3C.
lMpoaHann3upoBaHbl pas/indHele 403000pasyroLme nyTn Murpa-
Lmn paamnoHykInagoB BO BHELLHE cpese.

J1. I. Tburop’esa
PapiauiliHe HaBaHTaXeHHS Ha NIOAUHY B paloHi AEC

3a pesynbtatamy 6aratopiyHUX AOCAIAXEHb B pavioHi po3Ta-
wyBaHHs KOxHO-YkpaiHcbkoi Ta 3anopisbkoi AEC Bu3Ha4eHo
epeKTUBHY 03y 30BHILLUHbOrO Ta BHYTPILUHbOrO OMPOMIHEHHS
JIIOAUHW  BHACigOK HaAXOAXEHHS PafioHyKaigiB Yy AOBKIiss
3 ra3o-aepo30sibHUMU Bukuagamm i pigkummu ckupgamm AEC. lNpo-
aHaJsli3oBaHO PIi3Hi [O030YyTBOPIOKOYI LUISIXM MirpaLii pagioHykigiB
Y 30BHILLIHBOMY CEPELOBULLI.
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npenejeHue M03bl O0JydyeHHUsl 4yesloBeKa OT raso-
ad’pPO30JIbHBIX BBIOPOCOB U XMIKUX COPOCOB aTOM-
HBIX DJIEKTPOCTAHLIMI B PEXMME MX HOPMaJbHOM
SKCITIyaTallud O4YeHb akTyanabHO [6], [10]—[12],
[25]. Kpome Hay4yHOIi 3HAYMMOCTM, BOIIPOC JI0-
3UMETPUM  TEPPUTOPHIA, PACTIOJOXEHHBIX B HEMOCPEACTBEH-
Hoii 6m3oct K ADC, cBsSI3aH C ODOILIECTBEHHBIM PE30HAHCOM
B pailoHaX pacrojioXeHUsl OOJbIIMX SIEPHBIX KOMILJIEKCOB,
[JJaBHBIM O0Pa3oM M3-3a HETaTUBHOI'O OTHOILEHMSI HaceJeHMS
K aTOMHO! MPOMBIIIJIEHHOCTU U OTHECEHUsI BCEX YXYyAILICHUI
COCTOSIHUSI 3IIOPOBbsI UEJIOBEYECKON MOMYISIUUM K BIMSIHUIO
TEXHOT€HHBIX UCTOUHUKOB MOHU3UPYIOLIETO U3TyYeHUsI.
B paboTe mnpencraBieHbl pe3yabTaThl paglo3KOJOTUUECKUX
U TO3UMETPUYECKUX MCCICIOBAaHMM, BBITTOJIHEHHBIX B paiioHe
pacrnionoxenuss HOxHo-YkpanHcKoii M 3aIIOpOXCKOML aTOM-
HbIX anekTpocTaHuuil (FOY ADC u 3ADC) Ha IpOTSIXEHUU
1980—2005 rr.

Marepunaiabl 1 MeTOOAMKA. MarepuajlaMu CIYXUJIU pPe3yJib-
Tarbl MHorojetHux (1982—2000 rr.) paauMo03KOJOTMYECKUX
U TO3UMETPUYECKUX HUCCIAECAOBAHUI B PallOHE pPacCHOJOXKEHUS
IOy ADC u 3ADC, BeinonHeHHBIX B HukomaeBckoili Hayu-
HO-MCCIIeAOBaTeIbCKOM JIabopaTopuu II0 MpobjieMaM paau-
allMOHHOII 0e30macHOCTU uYejioBeKa «JlapaHW» M 4YaCTUYHO
OCBelLIEHHBbIX B MOoHorpadusax [9], [25], a Takxe Marepuabl
paguoMeTpuu Ipo0O BHelIHeil cpedbl B paiioHe IOY ADC 3a
1999—2005 rr. IlpoBeaeHbl wucciaenoBaHus (GOpPMUPOBAHUS
I03bl OOJTyYeHU sl YesloBeKa B pe3ysibTaTe 6era-, raMMa-u3Jyye-
HUS OT (akena pagrOAKTUBHBIX BHIOPOCOB U MHTAISIIIUOHHO-
ro MOCTYMJIEHUS K YeJIOBEKY BBIOPOIIEHHBIX PaAMOHYKJIUIOB,
a TakXe 3a CUeT MHKOPIIOPMPOBAHHBIX B OPraHU3Me 4ejioBeKa
PaIVMOHYKIWAOB, MOCTYNUBIIUX Yepe3 pa3jIuyvyHble MUIIEBbIE
Henouku. as 3TOro M3yyeHbl COIepXKaHUE PaJIUuOHYKJIUIOB
B IIPU3EMHOM cJioe aTtMocdepbl U aTMOC(HEPHBIX BbIMAAECHUSIX,
MUTPAIIMOHHBIE TPOLIECCHl «CTAHIIMOHHBIX»' pagMOHYKJINIOB
B BOJAHBIX CUCTE€MaX, NMPUHUMAIOIIMX XUIKUE COpPOCHl paauo-
aKTUBHBIX BelecTB ADC.

Jlo3za eHewineeo obayueHus 4YeOBEKa OIpenessijgach Mo pe-
3yJIbTaTaM U3MEPEHUM:

1) MOIIHOCTU 3KCIO3ULIMOHHOM 03bI Ha OTKPBITON Mec-
THOCTU B MECTax pACIOJIOXEHUsI CTAallMOHAPHBIX TMOCTOB Ha-
omoneHust B 30-kunomerpoBoii 3oHe HOY ABDC ¢ momoiibio
npu6opos CPIT-88H u JABI-06 [17]—[23];

2) MOIIHOCTM 3KCIO3MIIMOHHOM T03bI Ha OTKPBITOIl MECT-
HOCTHU B MecCTax pacrnoJjoxeHus natruukoB cuctembsl ACPK [9];

3) MHTerpajJbHOI IOIVIOIIEHHON M03bl B BO3AyXe C IOMO-
LIbI0 TepMOJIIOMUHUCLHeHTHUX go3umeTpoB TJII-500K B cta-
LIMOHAPHBIX IYHKTax HaOmoneHus Bokpyr OY ABC [17]—[23];

4) paIMOHYKJIUIHOIO COCTaBa aTMOC(EPHBIX BhIMAACHUII>
CEAMMEHTAllMOHHBIM METOIOM IyTEM PaJAUOMETPUU COOpaH-
HOI MBLIX Ha CIIEKTpOMeTpUYecKoil ycraHoBKe SBS-50M ¢ mo-
JIyIpoBOoAHUKOBBIM netekTopoMm AT AK-175B-3 [17]—[23];

5) paauMOHYKJIMIHOIO COCTaBa a’po30Jieil aTMochepHOro
BO3JyXa aclMUpalMOHHBIM METONOM B IMYHKTaX HaOIIOAEHUS
Bokpyr KOY ADC ¢ exeHeneabHBIM OTOOPOM IIPOO MpPHU IMOCTO-
SSHHOM peXHuMe paboThl (UIBTPO3TEKTPOYCTAHOBKU U TOCTE-
NYIOIIUM €XeKBapTaJlbHbIM 030JIeHUEM IMPOoO, 00bEAUHEHHBIX
MO0 MyHKTaM, KOTOpble€ HaXOASATCS Ha OAMHAKOBBIX paauycax
BoKpyr ADC: mepBbiii paguyc — 0...3 kM, BTOpoit — 3...8 KM,
Tpetuit — 8...16 KM, 4eTBepThIii — 16...24 KM U KOHTPOJIbHBIA
NYHKT Ha paccTtossHuu 33 kM ot ADC.

' PagmoHyKJIMIbI, KOTOPbIE TOCTYIAIOT BO BHEIIHIOW CPey B pe3yJibTa-
Te BHIOPOCOB 1 copocoB ADC.
2 ExxeMecsiuHbIe U3MEPECHUS.
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Jloza enympenneeo 00ayuenus 4eloBeKa OIpeAessiach 0
pe3ysbraTaM:

1) wmuoronetHux (1980—2005 rr.) paaMO3KOJOTMYECKUX
ucciaenoBanuii B paitoHe IOY ADC u 3ADC, BHINOIHEHHBIX
B HukonaeBckoli Hay4yHO-UCCIEOOBATEIbCKONM JIabopaTopuu
«Jlapanu»;

2) I03UMETPUYECKUX MCCIeIOBaHUM, MPOBEACHHBIX J1a00-
paropueii BHelHei no3umerpuu IOY ADC 3a 1999—2005 rr.

MonenupoBanue paccenBaHus BbiOpaceiBaemoii ¢ ADC
CMeCU PaJUOHYKJIMIOB BHITTOJIHEHO Ha OCHOBAaHUM TayCcCOBOI
MOZEeN B COOTBETCTBUU ¢ peKoMeHmanusimu MATATO [1], [2].

IloaroToBka mpo0 BOIBI, MMILUEBBIX IIPOAYKTOB (MOJIOKO,
MsICO, XJieO, OBOLIM, pbIOa) I paguOXMMUYECKOro aHaJIu-
3a ¥ raMMa-CIIeKTPOMETPUM OCYIIECTBJIsIIach MO METOINMKaM
[13]—[15].

BDddexTuBHAs A03a 32 CUET MHKOPIIOPUPOBAHHBIX PaaMO-
HYKJIMJIOB OIpeaesieHa COIMacHO CYIIeCTBYIOLIel B chepe
paaualoHHOK 0€30IMacHOCTH METONMKE BhIUMCIEHUS 3¢ heK-
THUBHOM 3KBUBAJIEHTHOW N03bl YEpe3 CyMMAapHOE IOIOBOE II0-
CTYIJIEHHE DPaaMOHYKJMIOB B opraHu3M ueyoBeka [12], [13]
C UCHIoJb30BaHMEeM peKoMeHnoBaHHbIX MKP3 no30Bbix KO-
addpunuenton [3], [4]. DddexkTuBHAs I03a pacCUMTHIBaIach
IS omHOro u3 pedepeTHbIX Bo3dpacToB 1o HPB Ykpaunbt
[16] — «B3poCHBIii». I CpaBHEHUS ITOJYYEHHBIX pE3yabTa-
TOB HUCIIOJIb30BaHbl MaTepualibl palMO3KOJOTUUYECKUX U JO3U-
METPUUYECKUX UCCICTOBAHUYN B TOIKCILIyaTallMOHHBIN TepUOL
(1976—1980 rr.) [24].

Pesyabrarsl. [1o pe3ynbTaTaM M3MepeHUN MOILIHOCTU 3KC-
MO3ULIMOHHOM 103bl HAa OTPBLITOM MeCTHOCTU BOKpyT IOY ADC
B TeueHue 1980—2005 rr. paaualiMoHHbIKH (DOH HaxOOMJCS Ha
ypoBHe 15—22 MKP-u™', 4TO COOTBETCTBYET €CTECTBEHHBIM IJISI
perrvoHa 3HavYeHUsIM. AHAJIOTUYHBIE MCCIENOBaHUSI Ha Tep-
putopumn Bokpyr 3ADC mokazanu 3HaueHHss 13—15 mxP-ul.
TlornoieHHast B BO3Ayxe J03a raMMa-M3Jy4YeHUusl, B CpeIHEeM
3a nepuoxa 1999—2005 rr., nas TeppuTopuit BOKpyr obeux ADC
cocraBuina 0,851+0,30 mI'pron™ u He mpeBbIIIaNa «IOMYCKO-
Boie» ypoBHHU (1,13 MIp).

PesynbraThl HaGMIOMEHU 32 CYMMapHO# [} -aKTMBHOCTBIO
u cogepxxanueM °°Sr u ¥’Cs B mpobax ocefalolleil MbUIM Ha
Tepputopuu Boau3u HOY ADC B cpenHeronoBoil [uHaMUKe Ha
npotsxkeHun 1999—2005 rr. cBUAETENbCTBOBAIU O XapaKTep-
HBIX HE3HAYUTEIbHBIX YBEIMUEHUSIX CyMMapHO! [} -aKTHBHOC-
TH aTMOC(EPHBIX BHITIAJCHUI B MapTe — aBrycTe, UTO CBSA3aHO
C CE30HHBIMU SIBJIEHUSIMU M MECTHBIMU METeOXapaKTepHCTU-
kamu. CpenHeromoBble 3HAUYCHUSI CYMMAapHOM [3-aKTHBHOCTH
aTMOC(EepHBIX BBHITIAJCHUII Ha TEPPUTOPUM CTAIIMOHAPHBIX
MOCTOB MPAKTUYECKW HE OTIMYAIMCh OT AAHHBIX <«HYJIEBO-
ro donHa» 3a 1976—1980 rr.: 1o nycka ADC B 3KCILIyaTallHio
cyMMapHast [ -aKTMBHOCTb aTMOCGhEpPHON MBI HAXOTUJIACH
B npeneaax (2,2...5,2)-10" bkkm2 B mecsau [24]. Ilo cpenHero-
noBbIM (3a mepuon 1999—2005 rr.) gaHHBIM UCCIIEOBaHUS CO-
Jep>KaHWST PaAIUOHYKJIUIOB B aTMOC(EpPHOM BO3Myxe IMpU3EM-
HOTo cjosl B paiioHax obeux ADC paIuMOHYKJIUAHBIA COCTaB
MPU3EMHOr0 CJIOS aTMOC(EpHOro Bo3ayXa ObLI OOYCJIOBJIEH,
B ocHOBHOM, '*’Cs, comepxaHue Kotoporo [(3...6):107¢ bxm™]
HaXOJAMJIOCh Ha JOCTAaTOYHO HU3KOM YPOBHE IO OTHOIICHUIO
K BeJIMYMHAM B JOIKCILIyaTallMOHHBIN mepuoa. ComepxkaHue
%0Co, **Mn B BO3ayxe ObLIO 3HAUMTEIBHO HUXE HOIMYCTUMBIX
3HAUYEHMIi, YCTAHOBJIEHHBIX HOPMaMM pagudallMOHHON OGe3oIac-
HocTu Ykpaunbl. ComepxaHue °°Sr B BO3oyXxe HaXOIUJIOCh Ha
OIHOM YPOBHE U He 3aBuceo oT paccTossHus or ADC. Kpome
9TOTO, Pe3yJabTaThl HAOMIOACHUI CBUAETEIbLCTBOBAIM, UTO HE-
KOTOpPO€ TIOBBILLIEHWE CONEPXKaHUS PAAWMOHYKJIUAOB (B Tep-
Bylo ouepenb ') B atMmocdepHoM Bozmyxe Bokpyr IOY ADC

20

B OMpeIeIeHHBIX TOYKaX 3aBUCEJI0 OT BEJIMYMHBI BEHIOPOCOB 13
BEHTWISALIMOHHOK TpyOsl ADC BO BpeMsl IIPOBENCHUS PEMOHT-
HBIX paboT 06opynoBaHus 0J10koB ADC 1 61aronpusITHBIX IS
3TUX MECT METEOPOJIOTMYECKUX YCIOBUIA.

Ha ocHoBaHUM TpPUBEAEHHBIX PE3YJIbTaTOB CPEAHSIS 103a
BHEIIIHEro Oo0Jy4YeHHus OJisl HaceleHMs, mpoxupalouiero B 30-
kujaoMmeTpoBoii 3oHe FOY ADC, cocrasnsia 0,80+0,05 m3B-Ton!,
a IJIs HaceleHus, IpoxuBaloiiero B 30-KMJIOMETPOBOII 30HE
3ADC, — 0,97+0,05 m3BTon!. Ilo maHHBIM JabopaTopuu
BHelnHel mosumerpuun IOY ADC [17]—[23] mo3a ramma-us-
JIy4eHMsI Ha MecTHocTu BOMu3u ADC B cpegHeM paBHSLIACh
0,75...0,95 M3BTon!. B moskcrutyatalluOHHBIN TIEpUON 3HAYESHUST
3TOI 03Bl Haxomuauch B mipenenax 0,95...1,09 m3s-rom! [24].

PaccesHHble B Bo3oyxe  pagMOHYKJIMIbI, BBIOPOILIEH-
HBlE U3 BEHTUJISLIMOHHBIX Tpydo ADC (CTpyKTypa BBIOPOCOB
10 PaguOHYKJIMUAAM B COOTBETCTBUM C JaHHBIMU [17]—[23]
npuBeAeHa Ha puc. 1), Kpome (GOTOHHOTO OOJYy4YEeHHUSI, MOI'YT
00yclaBJIMBaTh TaKxXe BHYTpeHHee oOyueHue, rmornajgasi B op-
raHM3M 4YeJIOBeKa Yepe3 JAbIXaTeJbHble TMYTU U XEeTYA0YHO-KU-
IeYHBIN TpakT. [1o JTaHHBIM PagNO3KOIOTMYECKUX UCCIeI0Ba-
HUI Ha TeppuTOopuH, mpuieramiieii K 1OY ADC, yctaHOBJIEHBI
nyTu (GOpMUPOBAHUS IOJHON (MHTETrpaabHOI) HO3bI BHYTPEH-
Hero oO0Jy4YeHUsI YeJIoBeKa OT «CTAaHIMOHHBIX» PaJUOHYKIIU-
IIOB B pe3yJibTaTe Ia30a3p030JibHBbIX BbIOpocoB ADC U B pe-
3yJIbTaTe TMOCTYTJIEHUS] PaAUOHYKJIMAOB BO BHEIIHIOIO Cpexy
¢ xxuakumu copocamu ADC.

Cs-137 Cs-134 Co-60 _ Co-58 Cr-51
0,
29 1% 6% 2 |v/fn-54 6%
1%
Fe-59
0,3%
Nb-95
0,3%
Ag-110m

H-3
61%

1%

1-131
20%

Puc. 1. CtpykTypa razoaspo3onbHbIX BeIOpocoB IOY AEC
Mo paguoHykauaam (rmo gaHHbM 3a 1999—2005 rr. [17]—[23])

CHavana paccMOTpUM (hOpMHUPOBAHME HO3bI OOJTYyUYEHUS,
CBSI3AHHOW C 2a30a3po304bHblmU 8blIOpOCAMU.

IlepBbIii MyTb OOYCJOBJIEH MMTIpalMell «CTaHIIMOHHBIX»
PaIMOHYKJIMIOB TIO ILIETIOUKE 2a30aspo30abHble  8bIOPOCHL
ADC — ammocghepruotii 6030yx — uenosex. DPpdexTBHAA 1032
BHYTpeHHero (internal) oOiy4yeHusI 4yejaoBeKa IpU WHTaJISLIU-
oHHOM (inhal) mOCTYIJIEeHUM «CTAaHIMOHHBIX» pPaIHMOHYKIN-
JIOB, TIOMAJAIOIIMX BO BHELIHIOI CPely C Ta30a3pO30JbHBIMU
BBIGpOCaMi (extrass) KOY ADC, — EMnhal) - priyycnena
Mo pe3yjbTaTaM raMMa-CIeKTPOMETPUUYECKUX W PaIUOXUMMU-
YeCKMX aHaJu30B MHpoO aTrMoc(epHOro BoO3ayxa 3a IIepPUOL
1999 — 2005 rr. B cranMoHapHbix mnocTax 3(0-KUJIOMEeTpOBOM
30HbI BOKpyr IOY ADC. MHrepBan 3HaueHUN >PGhEKTUBHOI
JIO3bI E;?ﬁ(g’cf’r‘”) OT NPUCYTCTBYIOLIUX B BO3AYXE pPaglUOHYKIIU-
noB coctaBua (10...100)-107'? 3s-Ton'.
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PanuaumonHas Harpy3ka Ha yesoBeka B paiioHe ADC

J1s1 yTOUHEeHU S MOJIyYEeHHBIX JaHHBIX 3Ta 1032 BbIYMCIIEHA
pacyeTHbIM METOIOM MCXO/ISl U3 CBEJEHUIA O TOJIOBBIX BEIOpOCaX
pamnoHyKInaoB (¥134Cs, 360Co, %*Mn, 5'Cr, ¥Fe, %Nb, 1'mAg,
BIT) IOY ADC 3a 1999 — 2005 rT. ¥ IUTEpaTypHBIX CBEACHUI
OTHOCUTEJIBHO TOIOBBIX BbIOpocoB *H u pagmoakTHBHBIX OJia-
roponHbix razoB ADC c peaktopamu BBOP. DddexktunHas
11032 OT MHTAJISIIMOHHOIO MOCTYTJIEHUST 3TUX PAAUOHYKJINIOB
YyeJIOBeKy oIlpeneseHa s pacctosHus 2,5 km oT HOY ABC
(aT0 paccrogHue Mmexay IOY ADC u 6amxailliuMm K Heil Ha-
CeJIEHHBIM IMYHKTOM — TI. FOXXHO-YKpauHCKOM) 1o 16 pymbam
HalpaBjeHUs BeTpa. YKa3aHHOE PAacCTOSHUE B3SITO C TOYKU
3peHUs MPOBENCHMSI BEPXHUX OLEHOK 3(GeKTUBHOI TO3bI 00-
JIy4eHHUsl 4ejloBeKa M3-3a ra30a’po30JIbHBIX BbIOpocoB ADC.
CpenHerogoBasi 3¢ deKTUBHAS 1032 OT MHTAJISIMOHHOIO IIO-
CTYIUIEHHUS] Y€JIOBEKY BbIOpachiBa€MbIX PAJUOHYKIUIOB COCTa-
BUJIA:

Paauonykiaun HurepBan pa3opoca 3HayeHui, 3-rom !
.............................. (2..8) 1072
............................. (2...5) 1072

(5...13) 1072
(0,1...0,8) 10712
. (0,04...0,4) 1012
(0,04...0,8) 10712
............................. 0,2...1) 1072
(0,05...0,2) 1072
(0,5...2,5) 1072
... (2..200) 1072
(1...3) 1072

CpenHeromoBasi cymMmMapHasi 3(p¢eKTuBHas 1032 OT MHra-
JISIIIUOHHOTO TIOCTYTUJIEHUST YEJIOBEKY CMECH PaguOaKTUBHBIX
BELIECTB B pe3yJIbTaTe ra30a3pO30JbHBIX BHIOPOCOB aTOMHON
cranmmn EMAD = (10..200)-102 3p-ron'2. CrpykTypa 9T0ik
O3Bl TI0 paIMOHYKJIUIaM MpUBeaeHa Ha puc. 2. OTMeTUM, YTO
MOJTYyYeHHbIe pacueTHBIM METOJOM 3HAu€HMs XOPOIIO Corjacy-
I0TCS ¢ pe3yabTaTaMy BBIYMCACHUST WHTAJSLIMOHHON TO3bI 10

JaHHBIM HaTypPHBIX HCCJIC,H,OBaHHﬁ, IPUBECACHHBIM BBILIEC.

Cs-137 Cs-134

Fe-59
0,3%

Cr-51
0.1%

__ Mn-54

0,01%
Nb-95
0,1%
S,
LR 7
Puc. 2. CrpykTypa 3¢GheKTHUBHOI 103bI
int(inhal)
E,”, 4 ' TO PATMOHYKJIMIAM

(a5 TeppuTOopuit paguycoM 2,5 KM Bokpyr IOY ABC)

Bropoit nyTh oOycioBiIeH MUTpalueld  «CTaHIMOH-
HBIX» PAJAMOHYKJIUJIOB TIO IEMOYKE ea30a3po304bHble GblOPO-
Cbl PaoUOHYKAUA08 — ammochepuvlii 8030yX — nouea (Aucmos
pacmeHuil) —  CeabCKOX03AUCMBEHHble PACMEHUs —  4eA08eK.

Sloepna ma padiayiiina beznexa 1(45).2010

DddexkTuBHAd I103a BHYTPEHHETo O0JIyUYeHMs 4yejloBeKa OIIpe-
JieJieHa 1O CPEeNHETrONOBbIM NAHHBIM BBIOPOCOB 3THX Paauo-
Hykaunos IOY ADC 3a 1999—2005 rr. [17]—[23] u rayccoBoii
MOJEIU pacIpocTpaHeHus npumeceir B Bo3ayxe [1], [13] ¢ uc-
MOJIb30BaHUEM M3BECTHOI MOIENIU MepeHoca paguOHYKJIMIOB
B pacTeHHUsI 4yepe3 KOPHEBOl U CTeOJIeBOil IIYTU BCIEACTBUE
ocelaHusl BBIOPOILIEHHBIX TpUMeceil Ha TOBEPXHOCTb MOY-
Bol U pacteHus [13]. BepxHue oueHKU 3¢GhEKTUBHON T03bI
B pe3yJbTaTe BTOPOTO MYTHM TOCTYIUIEHUSI K YEJOBEKY «CTaH-
IIMOHHBIX» PAAUMOHYKJIMIOB paccuuTaeM C ydyeToM dakTopa
METEOpOJOTMYECKOro pa30aBjeHUsI IJIsI PacCTOSHUSA 2,5 KM
or IOY ABC u B npeamnonoxeHuud, 4to 4desoBek Ha 100 %
MUTACTCA MPONYKIIMEN, BbIPALIEHHOW Ha MNPUBEICHHOM pac-
crosuuu. Ilpu takom monxoxe >PGdEKTUBHAA 103a BHYTPEH-
HETO O0JyYEeHUS YeI0BeKa E;‘;i(é%) OT IepopajbHoro (ingest)
nocrymienus ’Cs, '*#Cs, 3#Co, °Co, **Mn, °'Cr, *Fe, *Nb,
HomA o 131 3H cocrasuia (6...10) Mx3BTon . CTpyKTypa 3TOit
O3Bl TI0 PaJUOHYKJIMIAM TIpUBEIeHAa Ha pHUC. 3. OCHOBHOI
BKan (40 %) B 103y E8) pHocuam paamMom3oTONbl me3ns
(¥Cs, 134Cs).

H-3
2%

1-131
9%
Cs-137

Cs-134
14%

3% e
SR
Co-58

Co-60
26 %

o int(ing)

Puc. 3. Crpykrypa 3cpdpekTuBHOI 103bI ES,_ex‘tg,
IIpH TIepOPaJTbHOM IMTOCTYIJICHNH YEJIOBEKY paauOHYKIINIOB

B pe3yJibTaTe ra30a3p0o30JbHBIX BeIOpocoB ADC

(mns repputopuit paguycom 2,5 kM Bokpyr IOY ADC)

Ilo pesynbraTaM HaTYpHBIX MCCJIEIOBAaHUMN  CEIbCKO-
XO3SIMCTBEHHOM MPOAYKIIMM B HACEJIEHHBIX MTyHKTAaX, PacroJio-
JKEHHBIX Ha pa3zHoM pacctosHuu ot ADC [8], [9], monyueHbl
3HaueHMs 3 OEKTUBHON O03bl BHYTPEHHETO O0JIyUYEHUS YesIo-
Beka ot ¥'Cs, *°Sr, *H npu noTpe6ieHUun MPOAYKTOB MUTAHUS
Ha ypoBHe 25...160 mx3B-Ton'. I3 aTOrO CiIedyeT, 4YTO 3HAYye-
HUs 3(pdeKTUBHON D03bI, MOJYyUYEHHbIE PACUETHBIM METOIOM
KaK BEPXHME OLEHKM MO03bl, HE TPEBBIIIAIOT (M JAaXKe MEHBbIIIE)
3HAUYEHU I, TIOJYYeHHBIX MO pe3yJibTaTaM HaTyPHBIX UCCIIen0-
BaHUU. DTO CBUICTENBLCTBYET O TOM, YTO YPOBEHb Comepxka-
HUS PAaIMOHYKJMIOB B CEJIbCKOXO3SIMCTBEHHBIX pPACTEHUSIX
(opMupyeTcs He TOJNBKO OCelmaHWEM paguOaKTUBHBIX a3p030-
JIei, HO M MO JpPYTMM MUTPAllMOHHBIM IiernovykaMm. Hampumep,
«CTAaHIIMOHHBIE» PATMOHYKJUIBI TOMAgaloT B PacTeHUST TPU
OpOLIEHUM MX BOOOH, OTOMpaeMoOi M3 ITOBEPXHOCTHBIX BOJO-
€MOB, KyIa MOTYT MOCTYNAaTh XXUAKWE COPOCH pafUOHYKJINI0B
¢ ADC. Kpome Toro, mocTymjeHue B pacTeHUsI TaKUX pPaauo-
HYKJIUI0B, Kak *°Sr u 7Cs, BO3MOXHO HM3-3a HaJUYMSI B 3TUX
paiioHaX y4acTKOB, 3arpsi3HEHHBIX «aBapUiiHO-UY€PHOOBLIbCKIM»
BBIOPOCOM paIMOHYKJIMIOB.
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PaccmorpuM  dopmupoBaHue O03bl OOJYUYEHMsI YeIOBE-
Ka B pe3yjbTaTe TOCTYIUIEHUS BO BHEIIHIOIO CPENy MCUOKUX
copocoé ADC. TlepBblii MUIPALMOHHBINA MHyTh IPOJEraeT II0
nernouke xcudkue copocot ADC — mexrnonoeuueckue 600oemvl —
NOBEPXHOCMHblE 8000eMbl — OPOCUMENbHAS 6004 — No46a (AUC-
Mmbsl pacmeHull) — CeAbCKOXO3AUCMBEHHble PACMEHUs — YeAo-
gex. COIJIACHO HAIIMM MCCJIEIOBAaHMUSIM IO comepxkaHuio *°Sr,
17Cs, 3H B celIbCKOXO3SIIICTBEHHBIX PACTEHUSX, BhIPAILICHHBIX
B yCJIOBUSIX opolueHus (irrigation) [8], addexkTrBHas no3za
BHYTpeHHero oOiydenuss E;° cocrasiwia 20..100 Mx3BTon .
OO000IIMB 3TU pe3yJbTaThl C MOJYYEHHBIMU BBIIIE, HMEEM,
YTO OCHOBHOM IMYTh MOCTYTIJIEHUST «CTAHIIMOHHBIX» PAIUOHYK-
JINOB K YEJOBEKY JIEKMT 4epe3 MPOAYKTHI MUTAHUS — Opo-
IIEHWEe CeIbXO3YTOAMi, KOrma IJIsl 3TUX LieJieil UCTIONb3yeTCs
BOJIa MOBEPXHOCTHBIX BOMOEMOB C BO3MOXHBIM IMOCTYTIJICHUEM
«CTAaHLIMOHHBIX» PaIUOHYKIMUAOB mpu copocax ADC.

Kpome Toro, B yCJIOBMSAX MCHOJIb30BAaHUS IMOBEPXHOCTHBIX
BOIOEMOB IJIsSI OPOIIEHUS] CeJbCKOXO3SIMCTBEHHBIX YTOMUiA
paavaliMoOHHas Harpy3ka Ha yeJoBeKa MOXET CO31aBaThCs He-
MOCPENCTBEHHO TIpU Pa30pBI3TMBAHUM OPOCUTEIBbHON BOMIBI
U TIpY TIbIIe00pa3oBaHUM, T .€. TO LIETIOYKe Jcudkue cOpocol
ADC — mexHonoeuveckue 6000emMbl —  NOBEPXHOCMHblE 8000-
emMbl — 0pocumenvHas 600a — ammocepuvlii 6030yx — 4eno-
eex. DopMupoBaHUe paguallMOHHON HArpy3KU IO 3TOMY IMYTH
MOCTYTIJICHUST K YeJOBEKY «CTaHLIMOHHBIX» pPagUOHYKJIUIOB
TpUcCyIie IJIs JItonei, 3adeiiCTBOBAaHHBIX B IMOJIEBBIX M arpo-
TEXHUYECKMX paboTax Ha TMOJMBHBIX 3eMJIsiX. OCHOBHBIM HC-
TOYHHMKOM TIOMaAaHUsT PATUOAKTUBHBIX BEILIECTB B OPOCUTEb-
HYIO BOAY SIBJASIOTCS Xuakue copocsl ADC, cpenu KOTOpPHIX,
KaK HaMM MOKa3aHo, npeobianaet H.

Ha ocHoBe pe3ynbTaToB HCCledOBaHUiIl comepxaHus *H
B Bone HOxHo-Byrckoii u benoycoBcKoil OpOCUTENBHBIX CHUC-
TeM, WCITOJIb3YIOUIMX BOAY MOBEPXHOCTHBIX BOJAOEMOB B paiio-
He pacnonoxeHus: KOY ADC, a takxke KaxoBckoit u KpacHo-
3HAMEHCKOM OpOCUTENBbHBIX CHUCTEM, MCIOJb3YIOIIUX BOLY
TMOBEPXHOCTHBIX BOAOEMOB B paiioHe pacrojioxeHus: 3ADC (8],
paccuMTaHHas 1o pekoMeHaoBaHHO MATATO metonuke [13]
a¢ddekTuBHAasI 1032 BHYTPEHHETo O0JyYeHUs YeJOBeKa OT I10-
crymieHus H K yenoBeKy M3-3a pa30pbI3TUBAHUS TOJTUBHON
BOJIBI Eé"H“ coctaBuia ot 0,1 1o 25 Mk3BTOn !, a U3-3a MbI-
ﬂeo6pa3035ﬁrm1 — ot 0,1 mo 35 Mx3BTOon ' (B 3aBUCUMOCTU OT
comepxaHust *H B opocuTenbHOI Boje).

®opMHUpOBaHUE paTMallMOHHON Harpy3KM Ha 4esloBeKa BO3-
MOXHO TaKXe 3a CUEeT MUTPALlUU «CTAHLIMOHHBIX» pagUOHYKJIU-
IIOB IO LIETIOUKe dcudkue copocot ADC — mexnonocuveckue 6000-
embl — nod3emHbvle 800bl — numbesas 600a — uenosek. B cBs3u
¢ TeM, uTo *H saBsieTcss 0cCOGEHHO XOPOIITMM MUTPAHTOM B BOTHOM
cpene, hopMUpPOBaHUE NO3bI BHYTPEHHETO OOJIYYEeHMS YeToBeKa
Yyepe3 MUTHEBYIO BOMY TaKXKe PACCMOTPEHO IJIST 3TOTO PagUOHYK-
nuna. PesynabraThl McciemoBaHWI OTHOCHTENBHO paclpocTpa-
HeHus *H B MOBEPXHOCTHBIX BOAOEMAaX M MOA3EMHBIX MUTHEBBIX
ucToyHuKax B paiioHe HOY ADC yacTMYHO OCBEIEHO B OPYIUX
Hamwux padorax [7], [25], roe mokazaHo, YTO 3a IEPHOM KCILIY-
arauuy ADC NpoU30ILIA HEKOTOPbIe U3MEHEHUSI B «TPUTUEBOM»
Harpy3ke Ha BOIHYIO CHUCTEMY peruoHa. DTHM M3MEHeHUs Kaca-
JIMCH TIOBBIIIIEHUST YPOBHS *H B MOBEpXHOCTHBIX BOJAX €llle B Ha-
yase 1990-x romoB, 4To CBsI3aHO CO cOpocaMu (upcast) KaHaju-
3allMOHHBIX Bon ADC B MaJIOBOIHYIO pedkKy ApOYy3MHKY IIOCIIe
OUMCTKHU WX B MPYAax-OMOOTCTOMHUKAX XO3SIMCTBEHHO-(eKab-
Hoit kaHanuzauuu (XPK) ADC. @unsrpanus *H u3 npynos-
OMOOTCTOMHMKOB U Ipyna-oxjaautessi ADC cKBO3b MOA3eMHBIE
BOIIOHOCHBIE TOPU3OHTHI CIIOCOOCTBOBAJIA TIOBBIIIIEHUIO €0 YPOB-
HS B TION3EMHBIX BOJAX, PACIIOJIOXEHHBIX HUXE TIO TIPUPOTHOMY
CTOKY OT 3THUX TeXHOJorn4eckux BomoemoB ADC.
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Ha ocHOBaHMM 3TUX Pe3yJbTAaTOB HAUIMX MCCIENOBaHUIA,
a TakXe pe3yJbTaTOB WCCIENOBAaHUN APYTUX YUpEXKAECHUI
[26] ycTaHOBIIEHO CylecTBOBaHME IU(PGEpPEeHINALITN TEPPUTO-
puu B paiioHe QY ADC no addekTuBHON 103€e O0IyYeHUsT OT
SH uyepe3 MUTHEBOM IyTh MOCTYIJICHUS paAMOHYKIMAA Y€JIOBEKY

ing (drink .
E;"Ii( "ink) . 1ist HaceNeHUsl, IPOKMBAIOLIENO B PAllOHe, PACTIO-
—upcast
JIOXKeHHOM BBI1LIE BOJOEMOB, Ky/a cOpachIBaJINCh 3arpsisHEHHbIE

’H Bonpbl, 3HaYeHUs E5' (drink) e npepbrmanu 0,16 MK3BTOx
—upcast

IUUIST HaCeJIEHMSI, TIPOXUBAIOILETro B paiioHe 10 10 KM HUXe IO
MPUPOIHOMY CTOKY OT mpyna-oxjanutensi OY ADC, 3Haue-

ing (drink -

HUS E;’fl( rn )t coctaBiasau o 0,27 MK3B-TOm !, AJIsl Hacele-
> H—upcas

HUS, TIPOKIBAIOLIETO HIKE TI0 MTPUPOIHOMY CTOKY OT TIPYIOB-

ouootrcroitnukos XPK IOY ADC, — ot 0,25 1o 0,60 Mx3B-To1 "
IpY MakKCUMallbHbIX 3HaueHusx 2,0...2,2 Mk3BTom ! (B rombl
MOCTYIUIEHUS XKUIKuX copocoB KOY ADC B MaJIOBOIHYIO PEKy
ApOy3UHKY).

Kpome Toro, MHOrojeTHue HaOMIOACHUS TMO3BOJUIN Cle-
JIaTh BBIBOJZl O CYILIECTBOBAHUM €1lIe OJHOTO J103000pa3yIolero
MMyTA MWTPAIlUM «CTaHUIMOHHOro» *H, TocTymalomero B TeX-
Hojiornyeckue BogoemMbl ADC ¢ xuakuMu copocamu. Kak us-
BECTHO, U3-32 HOCMYNACHUS 3A2PA3HEHHbIX N000ePembiX 600 01
UX 0XAaxHCOeHUs 8 HeNnpPoOmoUuHble 6000eMbl TIPOUCXOIUT HauOOb-
mas mMurpauus *H B BO3myx; 3TOT IMpolecC XapaKTepeH st
ADC, UCMONB3YIOINX JIST OXJIaXIEHUST BOAY OTKPBITHIX BOAO-
emMoB. 1o HamuM HaGmoaeHUsAM [25], 32 BpeMsl aKcITyataiuu
IOY ADC, nauunag c 1983 r., comepxanue *H B Bome mpynpa-
OXJIAIUTENIS CYIIECTBEHHO U3MEHEHSIJIOCh (0COOEHHO ToCIe Tiepe-
Hoca B 1993 1. cOpoca B HEro nocjie OYUCTKHU XKUJIKUX COPOCOB
IOy ADC), a u3-3a BBICOKOII TeMIIepaTypbl BOABI 3TOTO BOIO-
eMa (maxke B 3MMHMeE MeCsI1Ibl) BMECTE C TTapaMU BOAbI B BO3YX
MMOCTOSTHHO TIOCTYIMaiu Tapbl okucu *H. DddexkTuBHas nosa
obnyyeHust ot *H B pe3ynbrate MOCTYIJICHUSI palMOHYKJIMIA
B BO3/yX IpY MCMApeHUHU (evaporation) ¢ MOBEPXHOCTH TIpyJa-
oxyanutenas KOY ADC paccuuraHa mist Jiofeil, MpOBOIASIIINX
IUTUTEJIbHOE BpeMs B paiioHe Tipyna-oxiaautens FOY ADC, —
3TO pbIOAKM, a TaKXke CIIOPTCMEHBI (3aHMMarouuecs, Harpu-
Mep, rpebseit). YuuTbiBas CpeaHEeCTaTUCTUYEeCKUE TaHHbBIe
JUIMTEILHOCTH TIpeObIBAaHUS UeIOBEKa B palioHe IIpyaa-oxJja-
IUTENs: TIpU pbIOHOI ioBsie — 320 4 (M3 pacyeTa MpeObIBaHUS
yeJIoBeKa JIBa pasa B HeNeslo Mo 8§ 4 Ha MPOTSKEHUU 5 Mec),
a IpU CIIOPTUBHBIX 3aHATUAX — 360 4 (10 2 4 eXeqHEBHO Ha

MPOTSIKEHUU 6 Mec), cpemaHeronoBasi 3 GeKTUBHAs 103a 00JIy-

int(inhal) 3
YCHUA E3 IPpU MHTAJIALIWOHHOM ITOCTYIIJICHHUN H nnga

H—
PbI6OJIOBOB cocrasua 0,007£0,001 Mx3B-TOn™!, IJISI CLIOPTCME-
HoB — 0,009+0,001 mx3B-TOm™".

Ha ocHoBaHWM MOJyYEeHHBIX PE3YJbTaTOB BKJAI WHTAJs-
LIMOHHOTO Y TIEPOPAJIBHOTO TIYTel TMOCTYIUIEHUST «CTaHILIMOH-
HBIX» PaIMOHYKJIMAOB 4YeJOoBeKY IIpu (opMupoBaHuu 3¢hdeK-
THUBHOI 103bl BHYTPEHHETO OOTY4YeHMS B paiioHe PaCIOIOXKEHUS
IOY ADC B pesynbrare ra3oa’po30JIbHBIX BBIOPOCOB U XKUAKUX
copocoB ADC B yCIIOBUSIX HOPMaJILHOM 9KCILIyaTallui CTAaHLIUU
MOXHO IIpeICTaBUTh B BHIAE, M300paxkeHHOM Ha puc. 4. Kak
BUIHO, ONpeensaoomas poib (0oixee 99 %) B popMupoBaHUU
JI03bl BHYTPEHHETO OOJIyYeHHUS yesloBeKa M3-3a ra30a3po30Jib-
HBIX BBIOPOCOB B YCJIOBHUSIX HOpMaJbHOH 3KcIutyaTauuu ADC
MPUHAJIEKUT TEePOPATbHOMY TIYTU TOCTYIJIEHUS — C Mpo-
IYKTaMU IMMTaHUS U MUTheBOI Bomoil (puc. 4, a). DTOT BHIBOI
corjacyeTcsl ¢ pesyJbTaTaMy JIpYrux UCCleaoBareieil OTHO-
CUTEJIbHO 103000pa30BaHUsl OT Ta30a3pO30JbHBIX BBHIOPOCOB
Posenckoit ADC [5].

Sloepna ma padiayiiina 6eznexa 1(45).2010




PanuaumoHnHas Harpy3ka Ha yesioBeka B paiione ADC

MHransiLMoHHoe
noctynnexve
"CTaHLUMOHHBIX"
paavonyknuaos 1%

nocTynnexue

"CTaHUMOHHbIX"

paavoHyKN1AoB
99%

a

MepopankHoe nocTynnexue

C NUTbeBoIt Boaon 2%
VHransiu1oHHoe

nocTynneHue npu
opoLueHu
23%

nepopasnbHoe
noctynneHue

C NpoayKTamun nutTaHusa
(Bpe3ynbTaTe OpoLLeHNst)
75%

6

Puc. 4. Bkyiag MHTaISILIMOHHOTO U TIEPOPATBLHOTO MyTel MOCTYIIJICHUS “CTAaHIIMOHHBIX” PaIUOHYKJIHUIOB YEJIOBEKY
npu (popmupoBaHuM 3(PPEeKTUBHOI A03bI BHYTPEHHEro o0JiyueHus: B paitoHe pacnojioxeHus KOY ADC
B pe3yJIbTaTe ra30a3p0o30JIbHBIX BEIOPOCOB (@) U XUAKUX copocoB ADC (6)

IlepopanbHoe MOCTyMJIEHUE PAIMOHYKIUAOB YEJOBEKY SIB-
JISIeTCS OMpPenesIolUM U TIpU (OPMUPOBAHUU pagUaALlUOHHOM
Harpy3ku Ha 4ejioBeKa OT TMOCTYIJIEHWS BO BHEIIHIOK Cpeay
PagVOHYKIUIOB C Xuakumu coOpocamu ADC. B pesynbrare
noragaHusl MX B BOAY, KOTOPOM OPOLIAIOTCI CEJIbCKOXO3SM-
CTBEHHBIE KYJIBTYPhl, Ha MEPOpPaIbHOE MOCTYIJIEHUE «CTaHIIU-
OHHBIX» PAJUOHYKJIMIOB YeJOBEKY (Uepe3 OpollaeMble Ceb-
XO3KYJIBTYpBI) TIpuxonutcst Gonee 75 % (puc. 4, 6).

BbiBOAbI

1. Mo pesynbraTaM uccieaoBanuii B nepron 1980—2005 rr.
romoBas 3¢ dekTuBHasI H03a BHEIIHEro OOJyUYeHMs 4eloBeKa
Ha Tepputopusx, npuiexaiux K OY ABDC u 3ABC, cocras-
ssuta 0,75—1,15 M3B-Toa™!, YTO He MPEBHIIIAIO0 BEIMYUH JOIKC-
TUIyaTallMOHHOTO TIeproaa.

2. OcHoBHoe MecTo (Gonee 99 %) B bopMHpPOBaHUU
IO3bl BHYTPEHHETo OOJyuyeHMs 4yeJoBeKa B pe3yjbTaTe raso-
a3p030JIbHBIX BHIOPOCOB PAIVMOHYKJIMIOB B YCIOBUSIX HOPMaJTh-
Holt sKkcmiyaTauuu ADC OpUHAMIEXKUT IIepOopabHOMY IIO-
CTYIJICHUIO 3TUX PAAUOHYKIMIOB YeJOBEKY (C MpOdyKTamMu
MUTaHUsI U MUTbeBol Bomoit). ITo pe3yiabraraM MHOTOJETHUX
uccinenoBanuii B parione FOY ADC u 3ADC uHTerpajibHas Bejlu-
yrHa 3¢ ¢GEeKTUBHON O03bl BHYTPEHHEr0 OOJy4YeHUST YeIOoBeKa
BCJICACTBUE I'a30a3PO30JIbHBIX BBIOPOCOB U KUIKUX COPOCOB
ADC (o BepxHUM oueHKaM) coctaBisiia 20—80 mx3Brom .

3. OCHOBHBIM TIYTeM TIOCTYIUIEHUSI <«CTAaHLIMOHHBIX» pamuo-
HYKJIMIIOB K YeJIOBEKY TepPOpaJbHBIM IyTeM BBICTYIMAIOT OpOIlla-
€MbI€ CETbCKOXO3SICTBEHHBIE KYJIBTYPhI, KOTIa IS Liesieil opo-
LLIEHUST UCTIONIb3YETCsI BOJa MMOBEPXHOCTHBIX BOIOEMOB, B KOTOPBIE
BO3MOXHO TOCTYTUIEHUE «CTAHIIMOHHBIX» PaIMOHYKJIMIOB U3-32
Kkuakux copocoB ADC. KpoMe mepopajibHOro IOCTYILIEHMSI pa-
MHUOHYKJIUIOB (C MPOAYKTaMU TUTAHUSI U MUTHEBOM BOMOM) M3
OpPOCUTENIBHOM BOABI BECOMBIM SIBJISIETCS MHTAJSILIMOHOE II0-
CTYIUIEHUE «CTaHIMOHHOro» *H mnpu monmBHBIX paborax (uU3-
3a pa3OpBI3ruBaHus U NbLIeoOpa3oBaHus): 3(pheKTUBHAS 03a
BHYTPEHHETro OOJy4YeHUs JIIoAeil, 3al1eliCTBOBAHHBIX B IMOJUB-
HBIX paboTax, MOXeT cocTaBisITh 1—35 Mk3BTOm .

Sloepna ma padiayiiina beznexa 1(45).2010
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