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1 Bcepoccuinckuin HayuHO-MCCNEeaoBaTENbCKUIA MHCTUTYT PagUONOnn U arposKomnorim,
Poccus, 249032, r. O6HuHCK, Knesckoe wwocce, 109 km.

2 VIHCTUTYT 9KOMOTW PaCcTEHUI W KMBOTHBIX Yparbckoro otaeneHns PAH,
Poccus, 620144, r. Ekatepunbypr, yn. 8 MapTa, 202.

AxkmyanbHocmb. [TocmynieHue 8 okpyxatowyro cpedy mexHoeeHHbIX paduoHyknudos npu skcninyamayuu ASC Moxem npugecmu K ux
aKkKymynayuu 8 omoenbHbIX 36eHbSX MPoghuYeckoll yenu, Ymo nosnusem Ha hopmuposaHue 00308bIX Hazpy30K Ha HaceneHue. Cenb-
cKoxossticmeeHHas npodyKyus u MecmHble npodykmbi numaus, npoussodswuecs 86nusu ASC, agnsomesi 0OHUM U3 OCHOBHBIX UC-
MOYHUKO8 NOCMyneHus paOUOHYKUA08 8 OpaaHU3M Yerloseka, NPoXusarwe2o 8 patioHe pasMeweHuss amomMHOU 31ekmpocmaHyuU.
Llenb: oyeHka cospemerHoll paduayuoHHol obcmaHosku e patioHe benosipckotl ASC u AO «MHecmumym peakmopHbIX Mamepuasnos» Ha
0CHoBe co30aHHOU cucmemb! paduayUoOHHO-3K0M02UYECK020 MOHUMOPUH2a a2papHbIX 3KOCUCMEM.

06Bexkmbl. MoHumopuHeosble uccredosaHus azpapHbix akocucmem nposedeHbl 8 2013 u 2019 2e. 8 30-km 30He 80Kpy2 paduayuoHHo-
onacHbix 06bekmos. Ha pasnuyHoM paccmosHUU U HanpasneHuUsix Om HUX 3a/i0KeHbl KOHMPO/bHbIE y4acmKu Ha nawHe — 15, myeo-
nacmbuwHbIx y2o0bsx — 13 u 02opodax HaceneHHbIX NyHKMos — 13. Ha KOHMPOMBHBIX ydacmKkax uamMepsnu MowHocme 003bl, ombupanu
npobbI no4s, npodyKyuu pacmeHuesodcmea, Kopmonpou3godcmea u npodyKmoe nUMaHusi.

MemodsI. Bcezao uccnedosaHo 8 2013 2. — 137, 8 2019 2. — 94 obpasua. B komnoHeHmax azpoakocucmem oueHuganu codepxaHue 4K,
226Rq, 232Th, 908y, 137Cs u 239.240Py, B cenbckoxossticmeeHHoU u nuwiegoli npodykyuu donoiHumessHo onpedensnu 3H u 14C.
Pe3ynbmamsI. [TokasaHo, Ymo codepxaHue %0Sr 8 noyge asposkocucmem e palioHe padualyUoHHO-0nacHbIX 06bEKMos cocmasnsem
4,3...7,2 bk/ke, 17Cs gapbupyem e npedenax 7,5...18,9 bk/ke. Juana3oH eapuayuu codepxaHusi eCmecmeeHHbIX paduoHyknudos co-
cmaensiem: dns YK 286...432 bk/ke, dns 226Ra 16,1...21,7 Bk/ke, dns 232Th 20,1...25,5 bk/ke. CpedHee codepxaHue 239240Py g noyee ae-
poakocucmem cocmaeuro 0,13 bk/ke npu eapuayuu 0,07...0,25 Bk/ke. MowHocme 003bi Haxodunack 6 Ouana3oHe 0,08...0,13 mk3e/,
npu cpedrem 0,10 mk3e/4. YposHu 3a2psisHeHusi 17Cs nawHu eapbuposanu 8 npedenax: 1,1...3,9 kbk/m? e 2013 2. u 1,3...2,5 kbk/m? 8
2019 2. Juana3oH 0aHHbIX N0 NNOMHocMaM 3agpsisHerus 197Cs nyeonacmbuwHbix yeodull okasasnca wupe: 1,5...4,5 kbk/m? g 2013 2. u
1,6...5,2 kbk/m? 8 2019 2. MnomHocmu 3aepsisHeHus 17Cs noye 02opodos Haxodunuck 6 npedenax 0,9...7,7 kbk/m2. CodepxaHue “K 6
npodykyuu pacmeHuegodcmea patioHa AOC eapbuposano 8 npedenax om 48 do 526 bk/ke, ymo onpedensiemes 8u008bIMU 0COOEHHO-
cmsaMu pacmeHull U xapakmepucmukamu noys, ede ebipawjueaomes Kynbmypsl. B npodykuuu kopmonpousgodcmea HakonneHue “0K
ommedeHo 8 Ouana3oHe 260...543 bk/ke, 8 npodykyuu xusomHosodcmea 8 npedenax 18...97 bk/ke. YOensHas akmueHocmb paduo-
Hyknudoe 8 3epHe ommeyeHa 6 OuanasoHax: ons %Sr 1,03...2,8 bk/ke, dns 197Cs 0,15...0,94 Br/ke. MakcumarbHble ypo8HU HaKoNIeHus!
137Cs 3agpukcuposaHbl 8 sumeHe (0,94 bk/ke) u bbinu Huxe Hopmamuea CaxlTuH 6 64 pasa. Cpedu osowel, kapmogens u baxdyesbix
MaKcuMarnbHble yposHU yoesnbHol akmusHocmu kak 90Sr (0,84 Bk/ke), mak u 137Cs (0,26 bk/ke) ommeyanucs 6 ceekne 6 2013 2., 0dHako
OHU 6binu Huxe Hopmamueos CarlluH e 45 u 300 pa3, coomeemcmeeHHo. B corome 3epHo8bIx cpedHee codepxaHue YSr eapbuposasno
6 npedenax 2,3...3,6 br/ke, 137Cs 0,7...2,1 bk/ke. B mpagocmoe amom duanasoH cocmaensin 1,2...3,5 bk/ke dns %0Sr u 0,5...1,8 Bk/ke
ons 1¥7Cs, coomeemcmeeHHO. MakcumarbHble yposHu yOenbHol akmusHocmu %Sr @ conome (3,6 Br/ke) okasanuck & 50 pa3 Huxe Hop-
Mamusa no codepxaHuro 3moeo paduoHyknuda 8 kopmax, no '37Cs (2,1 bk/ke) ama pasHuua cocmasusna 190 pa3. MakcumarbHble ypos-
Hu codepxanust %0Sr e mpase (3,5 bk/ke) bbinu 8 14 pa3s Huxe Hopmamusea, no '37Cs (1,76 bk/ke) noumu 6 56 pas. B 2013 u 2019 ee. du-
HaMuka coOepxXaHUsi mexHo2eHHbIX paduoHYKIUGos 8 MosoKe bbina pasHoHanpasneHHol: no %0Sr oHo Heckombko 803pocso, no '37Cs
ymeHblunocs. OOHako daxe MakcuMarbHble 3HadeHus yOenbHol akmueHocmu 90Sr (0,41 bk/n) u '37Cs (0,11 bk/n) e Morioke oka3asnuck
HUXe 2paHU4HbIX ypoeHel, ycmaHosneHHbIX Hopmamusamu CanllluH 6 60 pa3 no paduocmporyuto u 8 900 pa3 no paduoyesuro. Hopmu-
pyemoe codepxaHue 37Cs e 208sidure (0,12 bk/ke) 8 2019 e. okasanock bonee 4em 6 1,5 mbic. pa3 Huxe mpebogaHuli CaHlTuH. Moka-
3aHo, Ymo 3H u ™C e cenbCcKox03slcmeeHHbIX U nUWesbIX npodykmax 8 bonbuieli CmeneHu Hakanugaomes 8 KopmMax CerbCKoxo3s li-
CMBEHHbIX XUBOMHbIX (82...255 BK/ke), 4ymb MeHbue 8 npodosonbcmeeHHoM 3epHe (40...82 B/ke). Janee no cmeneHu Hakonnienus 3H
u ™C cnedytom monoko u kapmochens (10...95 Br/ke) u 8 HauMeHbwel cmeneHu OaHHble PaOUOHYKNUOK! akKyMyupyomcs 8 0gowjax
(3...8 Bk/ke). Pesynbmambi paduayUuoHHO-9KO02UYECKO20 MOHUMOpPUH2a a2po3KOCUCMeM nokasanu, Ymo MHO20IemHUe HopMasnu3o-
8aHHble 8bibpochi benosipckoli ASC u AO «MHecmumym peakmopHbIX Mamepuanos» He npusesnu K peaucmpupyemomy yeenuyeHuto co-
OepXaHusi MexHOREHHbIX PadUOHYKIUO08 8 NOYBE, CEMbCKOX03AlcmBeHHOU NPodyKUUU U hpodykmax NUMaHUsi N0 CPaBHEHUIO C peauo-
HanbHbIM (hoHoM. OmmeyeHa Heobxodumocms OanbHelieao u3yyeHus 3akoHoMepHocmell Hakonnerus 3H u 4C e cenbekoxosalicmeeH-
Hol u nuwesoll npodykyuu palioHa pasmeweHus ASC.

Knroyesnble cnoesa:

AmomHas anekmpocmanyus, paduayuoHHas 6eaonacHocmb, paOUOHyKﬂUObI, Ce/bCKOX03ALlICMeeHHast npo@yKuu,q,
npo@meb/ numarusi, paduayuoHHb Il KOHMPOITb, NOY8a, NIIOMHOCMb 3a2PSA3HEHUS.
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BBeaeHune

bonee wem 65-netnuit ombiT 3kcmnyaranud ASC B
TEXHOJIIOTHYECKH [ITATHOM PEXHUME HE BBISABHI HEraTHB-
HOTO BIMSHHUS aTOMHBIX JIEKTPOCTAHLMI Ha YeloBeKa U
KUBbIE OpraHm3Mbl (0MOTy). B TO ke Bpems paxe B
YCIOBHAX HOpManbHOH paboTl ADC mpou3BoIuT B
CTPOTO PErIaMEHTHPOBAHHEIX KOJIMYECTBAX BHIOPOCHI I'a-
30a3p0o30yiell 1 cOPOCHl TEXHOJOTMYECKHX BOJ, COAEp-
Kamux paguonyknuasl [1-3]. Iloctymienue B okpyxa-
IOLIYI0 CPely TeXHOTEHHBIX PaJIMOHYKIUIOB CTaHLIMOH-
HOTO TPOHMCXOKIEHHS MOXET NMPUBECTH K MX aKKyMYJIs-
MM B OTHENBHBIX 3BEHBAX TPO(QUIECKOH eI , UTO TI0-
BIUSET Ha (POPMUPOBAHUE JOTOIHUTENBHBIX JO30BBIX
Harpy3ok Ha HaceneHue. CelbCKOXO34iiCTBEHHas MHpo-
IOYKUHS ¥ MECTHBIC MPOAYKTH TUTAHMUS, TIPOU3BO/ISAIIINE-
cs BOmm3u ADC, SBIAIOTCS OJHMM M3 OCHOBHEIX HCTOY-
HUKOB TIOCTYIUICHUS PAafHOHYKIHIOB B OPTaHM3M HYeio-
BEKa, MPOXKUBAOIIET0 B paiioHe pa3MelIeHHUs aTOMHON
snektpocTanuuu [4]. KpuTuueckue 3BeHbS CETbCKOXO-
3MHCTBEHHBIX IIETIOYEK IS PA3HBIX PETHOHOB MOTYT OT-
JMYATHCS, YTO 00YCIOBIECHO MOYBEHHO-KIMMATHISCKIMM
YCIOBHAMH, CIEIU(UKOH BEIEHHIS arpolpOMBIIIICHHOTO
MPOM3BOJACTBA M OCOOCHHOCTSAMH PAIMOHOB IHTAHUS
HacesneHus. BaxHocTh omeHku BosneiictBus ADC Ha
chepy cembCKOX03IHCTBEHHOTO MPOU3BOJCTBA JUIS 00ec-
TIeYeHHs paiUalliOHHOH 0e30MacHOCTH HACENeHHS CTa-
BUT 3aady pa3pabOTKH MPOTpaMMEl, OpTaHW3AINN H
IPOBEACHHS PaJUAllHOHHO-IKOIOTHIECKOTO MOHUTOPHH-
ra (POM) arposkocucteM, KOTOPBIHA JTOMKEH JaTh HEOO-
XOIUMYI0 HH(QOPMALIIO /IS aHANH3a MOCIEACTBHI BIIH-
SHUSA pabOTHl ATOMHBIX 3TEKTPOCTAHINN Ha YeIOBEKa U
OKPYKAIOILYyI0 Cpeny.

Ha Poccuiickux ADC B HacTosiee BpeMs dKCITya-
THPYIOTCSL HECKOJIbKO THIOB peakTopoB (PBMK, BBOP,
BH, OITI) pasuoil momHocTd. B BbINONHEHHBIX paHee
MCCIIEIOBAHAAX HA OCHOBE PE3yNbTaTOB MHOTOJETHHX
HaOIIO/ICHNH JIaHBI OLIEHKH BO3JEHCTBUS HOPMATH30BaH-
HBIX BHIOPOCOB aTOMHBIX CTAHIMI Ha arpO3KOCHCTEMBI U
HAKOIUIEHHUS PAJUOHYKIIMA0B B MECTHBIX THINEBBIX MPO-
aykrax ot pabotel peaktopoB BBOP (Poctosckas ADC)
u PEMK (Kypckas ADC) [5, 6]. B Hacrosmie#l craTthe
NPEeNCTaBIeH aHAIN3 PaJUOIKOIOTHYECKON CHUTYaluH B
CeIbCKOM X03siicTBe paiona bemospekoit ADC u Bius-
HIISl OKCIUTYaTallid PeakTopoB Ha OBICTPBIX HEHTpOHAX
(bH-600 w BH-800) ma 3arps3nHeHue paanoOHYKIHIAMA
CENbCKOXO3SMCTBEHHOW U MUIIEBOM MPOIAYKIHUA MECTHO-
T0 MPOU3BOICTBA.

benosipckas  aromuas cranmus (BADC) sBnsercs
enuHcTBeHHOI B ctpane ADC ¢ pa3HbIMH THIAMU SHEp-
ro6mnokoB. [lepBble Ba peakTopa Ha TEIUIOBBIX HEUTPO-
Hax (AMB-100 u AMB-200), 3anywenssie B 1964 u 1967
IT., ocTanoBieHsl Oonee 30 eT Ha3ax U cefiuac HaXOmAT-
Cs Ha CTaJuH BBIBOJA W3 dKcIUTyaTanuu. Peaktopsr Ne 3
(BH-600 patotaer ¢ 1980 r.) u Ne 4 (BH-800 BBeneH B
neiictue B 2016 r.) Ha OBICTPBIX HEUTPOHAX HKCILTYaTH-
pyroTcs, BhpabarbiBas exerogHo Oomee 8§ mupa kBru
aeKkTposHeprun. Iueprooaok bH-800 ¢ xuakum Hatpu-
€M B Ka4ecTBE TEIUIOHOCHTENS SBISICTCA HA CErOAHAII-
HUH JIeHb KPYMHEHIINM B MUPE PEAKTOPOM Ha OBICTPBIX
Heiirponax [7, 8].

BADC pacnonoxena B 42 kM ot I. ExatepunOypr u B
3,5 kM ot T. 3apeuHblii Ha Oepery bemospckoro Bomoxpa-
HWIKILA — BOJOEMA-0XJIaAUTeIs aTOMHOH cranimu. Paan-
yc caHuTapHO-3amuTHON 30HBI ADC coctaBmser 3—5 kM B
TpaHHlAX NPOMIUIOMAJKA CTaHIMH, BKIIOYAS TEPPHUTO-
puto OnbxoBekoro 6omnota (5 kM ot ADC) u Tpybompo-
BOJ X03()EKANBHOrO KOJIEKTOpa. 30HA HAONIOACHUA
aTOMHOW CTaHIMM OTpaHHYeHa paguycoM 13 Kwm.
K mpommnomanke BADC mpumbikaer tepputopust AO
«MHeTuTyT peaxktopHelx Marepuanos» (UPM), B koto-
pOM 3KcIUTyaTHpyeTcst peaktop OacceiiHoro tuma MBB-
2M momHocThi0 15 MBT (3amyen B 1966 r.). [lockonb-
Ky paJMOHYKIHIHBIA cocTaB BbIOpocoB MIPM ananorn-
4eH TakoBbIM ¢ BADC, To mpu OleHKEe BO3AEHCTBUS HA
OKpY’KAIOIIYI0 Cpedy, 00YCIOBIEHHOTO pPaadO0aKTHBHBI-
MU BBITIAJEHUAMH, YKa3aHHbIE PpaJUallOHHO-OTACHBIE
00BeKTH O0BIMHO paccMaTpuBaroTcs Bmecte [7, 8]
Heo0xoauMo OTMETHTB, YTO pPaaModKOJOTHYECKas 00-
craHoBka B pernone BADC ompenensercs MHOTO(aK-
TOPHBIM BO3/IEHCTBUEM. DTO HE TOJIBKO BHIOPOCH! U COPO-
CBI caMO aTOMHOM cTaHImH U VIPM, HO M Tio0anbHbII
pamManuoHHbIi (GOH, BEIOPOCH PACIONOKEHHBIX Ha pac-
crostaun 125 xm npeanpustait OI'VII «I10 «Masky, pa-
nnoakTuBHOe 3arps3Henne BYPCa u, B HekoTopoii cre-
TieHH, YepHoObUTbckue BhimaaeHus [9, 10]. [Toatomy mpu
orenke Bknajaa BeiopocoB BAIC u UPM B obuiee paamno-
aKTHBHOE 3arps3HEHHE paiioHa WX Pa3MEIIeHHs, 0OBIYHO
TPUMEHSETCS. CPAaBHEHHE C PETHOHANBHBIM (POHOBEIM
YPOBHEM COJICPKaHUS PAJUOHYKIMAOB B KOMIIOHEHTAX
OKpY>Karolel cpefbl, BKIOYas arpapHbIe.

B ommume ot paiioHOB pacrionoxeHus PocToBckoil u
Kypcroit ADC [5, 6], Tme 3emin cenbCKOX03SHCTBEHHOTO
Ha3HaueHus 3aHuMaroT 93 u 90 % Tepputopuu, cooTBET-
CTBEHHO, B 30HE HaOMoneHus benospckoit atomHo# cTaH-
MM TUIONIAJ arpodKOCHUCTEM COCTaBisfeT Jwmmb 5,3 %
(cenbCKOX03SICTBEHHOE TPOM3BOACTBO — 4,6 %, campl u
oropozpl — 0,8 %) [11]. B 15-30 xunomeTpoBoii 30He Bis-
Huss BADC momans cenmbekoX03sHCTBEHHBIX YTOMUH CY-
IIECTBEHHO YBENMYMBACTCS, 0COOCHHO B F0)KHOM HarpaBJie-
HuM. Ha 9THX 3eMIIX BemyT arponpOMbIILIEHHOE TPOU3-
BozicTBO 21 mpemnpustie U 114 KpecThsSHCKHX U (epMmep-
CKHX X03siicTB. Hambonee KpymHBIME arponpeIpHsTHsIMiA
peruona BADC ssrstorcs: OAO «Kocynunckoey, [Iure-
¢abdpuxa «Csepmiosckas», OAO «Komocy, OO0 «Hekpa-
coBoy, DI'YTI «YUXO03 «Yparneiy, AO AIIK «benopeuen-
ckuity, 1K «Mesenckoe». OCHOBHBIE BH/IBI POM3BOUMON
CENMbCKOXO3SICTBEHHON MPOMYKIMU — 3€pHO, KapTo(elb,
OBOIIM, MOJIOKO, MsCO, AiI0. B cTpyKType cembckoxo3sn-
cTBEHHBIX yroauit 30-kM 30Hbl BiusHusA BADC mamns 3a-
HuMaet 87,9 % ot obmielt miormam, KOpMOBbIE YTo/bs (ce-
HOKOCHI 1 TacTOMIIa) cocTaBIsioT 12,1 %.

[TouBeHHBIN MOKPOB CENbCKOXO3AICTBEHHBIX 3€MENb
paiiona BADC onpenensioT AepHOBO-MOA30IUCTbIE MOY-
BBI C TISTHAMH TEMHO-CEpBIX JiecHbIX. Ha 3amane u tore
BCTPEUAIOTCS YEPHO3EMBI BBINIENOUYEHHBIE. | paHymoMeT-
pUYECKHH COCTaB TIOYB BapbUpyeT OT Cymeceid 10 cy-
TIMHKOB C TIpeoONaflaHieM TI0YB JIETKOTO M CPETHETO
TPaHyJIOMETPUYECKOTO cocTaBa. [laxoTHBIC MOYBBI Mpe-
MMYIIECTBEHHO CIA0OKUCIBIC WM ONIM3KKE K HEHUTpalib-
HBIM.
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lazoasposonbubie BoiOpochl BADC u UPM uepes
BO3IYIIHBIA ~ OacceilH TOCTYmalT Ha  ITOYBEHHO-
PACTHTEIBbHBIN TTOKPOB CETLCKOXO3AMCTBEHHBIX YTOIUN 1
Ha IOBEPXHOCTh BOJOEMOB, HCIOJB3YIOLMXCA B TOM
qycie IS OpOLICHUS MONed U BOJONOS CENbCKOXO035il-
CTBEHHBIX KMBOTHBIX. TakuM 00pa3oM, arpodKOCHCTEMBI
¢ WX OOJBINOKW OTKPBHITOM IIONIANBI0 SBJIAOTCS €CTe-
CTBEHHBIMH IIPUPOAHBIMH IUIAHLIETAMU, aKKyMYJIHpPYIO-
IUMH JIOJITOKUBYIINE PATHOHYKIHABI BEIOpocoB BADC
u UPM. VuurbiBasg BaXHOCTb IyTell MOCTYIUICHHS TEX-
HOTEHHBIX PAJUOHYKIMAOB B OPraHM3M 4eJOBEeKa C
MECTHBIMU CENBCKOX03IMCTBEHHBIMI MHUIIEBBIMU MPO-
IyKTamy, LENbl0 HacToAmedl paboThl SABIUIACH OLCHKA
COBPEMEHHOH paJualMoHHOil 00CcTaHOBKM B paiioHe be-
nosipekoit ADC u AO «MHCTHTYT peakTOpHBIX MaTepHa-
J0B» Ha OCHOBE CO3/[AHHOH CHCTEMBI pPaJUALIOHHO-
3KOJIOTMYECKOr0 MOHUTOPUHTA arpapHbIX IKOCHCTEM.

Matepuanbi U MeToAMKa UCCNeAOBaHUA

B cootBerctBum ¢ pexomenmammsiva MATATO [12],
tpedoBanusamMu MY-13.5.13-00 [13] u pa3paboTaHHBIM Me-
TogonornyeckuM mopxonaoM [4] B 2013 r. B paiione pas-
memenns BADC cosnana cetb POM arposkocucrem. Ha

PA3NMYHOM PACCTOSHHM M HAINpPAaBICHUSAX OT aTOMHOH
9JIEKTPOCTAHIIMN 3AJI0KEHBI KOHTPOJBHBIC y4acTku — 15
Ha TIalmHe, 13 Ha JyromacTOMIHBIX yroapsix U 13 Ha oro-
pOZiax HACENEHHBIX MyHKTOB. KOHTPOIbHBIE yUacTKH BHI-
OHMpaNKCh C Y4ETOM «pPO3bl BETPOB» B TEPHOA BETeTAUU
pacTeHuit ¥ BbINAaca )XMBOTHBIX TakK, YTOOB HA TOMUHHUPY-
FOIMX TUIAX [0YB PETHOHA BEJIOCH BO3IETBIBAHIE OCHOB-
HBIX CENbCKOXO3SHCTBEHHBIX KYJIBTYp, oOecreunBas Ta-
KHM 00pa30M OIIEHKY MaKCHMAIbHO BO3MOXKHOTO BO3JICH-
crust BAOC u MPM Ha arposkocuctemsl. KomuuecTso
KOHTPOJBHBIX YYaCTKOB, UX Pa3MeIleHHe U YHCII0 0TOupa-
eMBIX P00 SBINOCH JOCTATOYHBIM JUTS NIPOCTPAHCTBEH-
HOW XapaKkTepu3allii ypOBHEW COMEPKaHUS PaIHOHYKIU-
JIOB B TIOYBE arpo’KOCHCTEM M CEIbCKOXO3SHCTBEHHOM
npoaykuuu. [lamns B 30-kM 30HE BAUSHUS aTOMHOH 3MIeK-
TPOCTAHIMH PEUMYLIECTBEHHO PACTIONOKEHA B F0XKHOM 1
I0T0-BOCTOYHBIX HANpaBlieHusX Ha pacctosaun 15-30 kM
OT CTAaHIHH; JyTONAacTOMIIHEIE YTOIbS — BO BCEX HATIPAB-
JeHUsX, KpoMe ceBepHoro, Ha paccrosHuu 10-30 kM oOT
BADC; oroposmbl Ha TEPPUTOPHH HACETEHHBIX MYHKTOB
BBIOpaHbl PaBHOMEPHO B Pa3HBIX HampapieHusx oT ADC
Ha paccrosaud oT 5 10 30 kM (puc. 1).
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Puc. 1. Kapmvi-cxemvl pasmeujenuss KOHMPOIbHbIX yUACHI-

xkog cemu POM 6 30-kxm 30ne enusnus Benosapckoil
ADC: a) Ha nawne, 6) Ha TY2ONACMOULYHBIX Y200bAX,
8) HA 020POOAX HACENEHHbIX NYHKMO8 — nrowao-
ka BADC; yugper — nomepa xonmponvuwix yuacm-
K08)

Fig. 1. Schematic maps of control sites of the radioecologi-

cal monitoring network in the 30-km zone of Belo-
yarsk NPP: a) arable land, b) grassland, c) vegeta-
ble garden of settlements (3§ — Beloyarsk NPP;
digit —number of control sites)
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MOHHTOPHHTOBBIE HCCIENOBAHMS TIPOBOMIHCH B OI-
HO U TO *ke Bpems (aBryct) B 2013 1. Ha 3Tane 3aBepuie-
HUs cTpoutenbcTBa 3Heprodmoka bH-800 u B 2019 1.,
9epe3 TPH rofa MocIe Hayaaa ero MPOMBIILICHHOH JKC-
IUTyaTaly. JT0 a0 BO3MOXKHOCTD OLIEHUTh Kak MHOT'0-
netHee BiusHUE pabotsl peakTopa BH-600 Ha arposko-
CUCTEMBI, TaK U N3MEHEHUE PaH0IKOTIOTHICCKOH CUTYya-
VU T0CTIe Hadana (yHKIHOHMPOBAHHS HOBOTO SHEPrO-
omoxa BH-800.

Ha KOHTpOJNBHBIX ydacTkax M3MepsiIH MOILIHOCTH aM-
OueHTHOro 5kBUBaNeHTa 1036l (MAD]L), oTOMpamm mpoOs!
T0YB (Ha MAITHe MAXOTHBIN ropu3oHT rayOuHOH 0-20 oM,
Ha JIyrax W TAcTOMIIAX BEPXHUH CIOW TOYBBHI TIyOHHOM
0-10 cm), mposyKIuK pacTeHNEBOICTBA, KOPMOIIPOU3BO/-
CTBa ¥ JKMBOTHOBOJICTBA. Ha macTOumHbIX yuactkax Ne 10
1 Ne 12 Gpanuch npoObl OYBbI IOCIOMHO, YTO HO3BOIMIO
OLICHHTH TUHAMHKY BEPTHKAIBHOTO PACIPEICTCHHS Paii-
OHYKIHIOB B TI0uBeHHOM mpodmne. [Ipoxykuus pactenu-
€BOJICTBA OTOMpANAch COMPSHKEHHO C MOYBOH U Jiajiee pas-
Jensnach Ha XO3AHCTBEHHO-LIEHHYIO (3epHO, KIyOHe- H
KOPHEIIO/bI, OBOIIH) ¥ MOOOYHYIO YacThb (Cojoma H Ap.).
Ha ywactkax, rie Benoch HaOMIOCHHE 32 MHUTpaIeH pa-
IVOHYKIHAOB TI0 JKABOTHOBOOYECKOH IIETIOYKE, IIPOBO-
Juics oT0op mpoO MOYBHI, PALMOHA CETbCKOXO3SIHCTBEH-
HBIX KMBOTHbIX, MOJIOKA M TOBSIIMHBI. Beero nccienosato
B 2013 .- 137,82019 1. — 94 o6pa3ua B KOMHOHeHTaX
arpodKOCHCTEM OLCHHBAINH COTIEPIKaHNE K a, #Th,
*Mn, *Fe, ©Co, *sr, 1, BCs ¥ Cs, 29240py, B coTpyI
HuyectBe co crempanuctaMd AO «PajueBblii HHCTUTYT
umenu B.I'. Xnonuna» B pane npo6 CEIIbCKOXO3S/CTBEH-
HOH MPOIYKIIMH OTIPEACIISITA Hn “C. [IpobomoaroroBky
1 W3MepeHus o0 TPOBOMMIM B JTAOOPaTOPUN pavally-
onnoro konrpoisi ®I'BHY BHUMUPAD (arrectar akkpe-
muranm RA.RU.21AJIST). [lns aHanu3a copepxaHus pa-
AUOHYKIINJIOB UCIIOJIB30BaJIM BHICOKOYYBCTBUTCIIBHBIC pPa-
IVOMETPHYCCKAE M CHEKTPOMETPHYECKHE KOMILICKCEL
lFamMa-m3ydaromue  pajuoHyKIAAB  ONMPENesul  Ha
cnexktpomerpe TAMMA-1IT ¢ nBymMS HM3MEpHTENILHBIMU
TPaKTaMH C TIOJTYNPOBOJAHUKOBBIMH JIE€TEKTOPAMH U3 0c000
yucroro repmanus («JICPMy, Poceust, «<EG&G ORTEC,
CHIA) ®  MHOTOKaHATBLHOM raMMa-CIEKTPOMETpe
CANBERRA («Canberra Industries, Inc.», CIIA). *Sr u3
npo0 BBIACTIN PafHOXUMUIECKUM criocoboM. Anbda- u
0eTa-aKTHBHOCTD npenapaTroB MU3MEPAIN Ha KUAKOCLWH-

TwsnuonHoM  cnektpomerpe  TRI-CARB 4810 TR
(«Perkin Elmer»,  CIIA), KMAKOCHMHTWUIALMOHHOM
CIIEKTPOMETPUIECKOM KOMILIEKCE CKC-0711-b11

(«Green Stary, Poccus) u anpha-0era paguoMeTpe ¢ KpeM-
HUEeBBIM JieTekTopoM YM®-2000 (HIIIT «/{o3a», Poccus).
OTHocuTENbHAS TIOTPENTHOCTh M3MEPEHUH aKTHBHOCTH
pamoHyKIHIoB cocTapisma 6—30 % B 3aBHCHMOCTH OT
Tuma npudopa u Metona mMmepenus [14]. cmonbzyemble
CpelcTBa W3MEPeHHH W MeTouyecKoe obecrieueHue,
o0ecrieunBaIi JIOCTOBEPHOE ONpEJICTICHHE COEPKAHMA
PaJMOHYKIIM/IOB B TIOYBE M CENbCKOXO3AHCTBEHHOH Mpo-
IYKIMA Ha YPOBHE 3HAYEHWH permoHanbHOro (oua. Ilo-
Jy4eHHbIE JAaHHBIE MO COAEPKAHUIO PATUOHYKIUIOB B
TPOJYKIIMKA PACTEHUEBOJICTBA M JKUBOTHOBOJCTBA HA MX
COOTBETCTBHE PAJUONIOTUYECKUM CTaHAAPTAM CPaBHUBAIM
¢ Hopmarusamu [15, 16], npoxyKiun KOpMOIIPOKU3BOACTBA
¢ [17].

Pe3ynbTathl UcCnenoBaHusa u OGCV)KA&HVIG

OcHoBHo# 1ienb0 POM sBiisiercs obecredyenue pajiu-
aIlUOHHON 0E30MACHOCTH HACENECHUS U BBISABICHHE TECH-
JCHILMH M3MEHEHUs Pafu03KOJIOrHuecKoil 00CTaHOBKU B
peruoHe pasmemenus ADC B mpoliecce ee HKCILTyaTaluy.
[losToMy Ha mepBOM 3Tame aHANM3a Pe3yIbTaTOB MOHH-
TOPHHTA OLEHHIN TUIOTHOCTb 3arpsA3HEHNS KOHTPOIbHBIX
y4acTkoB ~ CS — OCHOBHBIM PaJHONIOTHYECKH 3HAYMMBIM
JONTOXKHUBYIUM PAJUOHYKIHAOM (puc. 2).
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Puc. 2. IInomnocmo 3aepsaznenus 1¥7Cs nous cenvcroxossii-
cmeennbvlll yeooull: a) nawinu, 0) 1y20nacmouyHIx
yeoouii, 8) 02opo0oé & paiione benoapckou ADC 6
2013 u 2019 ee. na pazniuuHoM pAaccmosiHuu Om
amomHol Cmanyuu

1¥7Cs contamination density of agricultural lands:
a) arable, b) grassland, c) vegetable garden in the
vicinity of Beloyarsk NPP in 2013 and 2019 at dif-
ferent distance from the nuclear power plant

Fig. 2.
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VYpoBHU 3arps3HEHHSA ¥'Cs nous nammn B 30-kM 30He
Brusiaust BADC BapbHPOBAI B NPE/ENaX: 1,1...3,9 KBr/M?
B2013r.m1,3...2,5 kBx/M’ B 2019 T. I[Hana30H MAHHBIX
0 TUIOTHOCTSIM 3arps3HEHHS s JIyFOHaCT6I/IHIHLIX
YroAuil oKasaics HECKOJILKO ILIHpe: 1,5...4,5 kbi/m’ B
2013 r. 1 1,6...5,2 kB/M® B 2019 1. IlnotHoCTH 3arpss-
merms 0 Cs NOYB OrOpOJIoB HAXONWMICH B Mpeienax
09...5,0 kBr/M’ 3a HCKH}OquHeM JIBYX HaCGJICHHBIX
nyHKTOB: Pexuk (7,6 Kkbx/M? ) u Usympyn (7,7 kbk/m )
pacronoxeHHbIX B 5 1 24 kM oT BADC, cooTBeTCTBEHHO.
3a Bpems Oosnee ueM 50-neTHel pabOTHI ATOMHOIH CTaH-
IV CJICICTBHEM HECOBEPIICHCTBA HA PAHHUX JTamax ee
SKCIUTyaTallidl TEXHOJIOTHH OYHCTKH BBIOPOCOB CTAalo
00pa3oBaHUE JIOKANBHBIX YYAaCTKOB C MOBBILICHHBIM
YPOBHEM COZIEpXKAHUS PAJAUOHYKIHAOB B IOYBEHHOM IO~
KpoBe ¢ nozBeTpeHHoi ctoponsl BADC. B 1o xe Bpems
3T [IBa KOHTPOJBHBIX y4acTKa HENb3S OTHECTH K Pajio-
aKTHBHO 3ATPA3HEHHBIM, OCKOJbKY IUIOTHOCTb HX 3arpsi3-
HeHns 'CS He TOANAZAET MO TPaHHLIG! 30HHPOBAHNA
3eMenb JaHHOW kateropuu (37 KBK/M) IIpencrasnen-
HBIE Pe3yJbTAaThl CIYXkaT MPUMEPOM PATUOIKONOTHYE-
CKOH CHTyalli¥l B paiioHe HE TOJIBKO JCHCTBYIOIIMX 00B-
€KTOB, HO M MECT PaJHUAlMOHHOTO HACTIEIus, XapaKTep-
HBIX JUISl TAKOTO POJia MPEANPUATUIA SIEPHO-TOILTUBHOTO
uuKia. M3 puc. 2 Takke BUAHO, 9TO 0 TOKasaTelH MI0THO-
CTell 3arpsA3HEHNS CENbXO3Yromii ' Cs HAXOMMIHCH
TpUMEPHO HAa OJHOM YpPOBHE BHE 3aBHCHMOCTH OT pac-
crossaus o BADC u roga ot6opa mpod, T. €. Havajo 3Kc-
nnyataiuu peakropa BH-800 He TIPHBENO K PETHCTPHPY-
€MOMY YBEIIMYEHHUIO TIOCTYILICHHUS Cs B OKPYXAIOIIYI0
cpeny, BKITIOYas arpoOdKOCHCTEMBL B memom MoxHO 0T-
METHTb, YTO Ta30a3p030ibHBIe BBIOpockl BADC n IPM

He BHOCAT 3HAYMMOTO BKJIaJa B YPOBHU TEXHOTEHHOT'O
3arps3HEHHS CEMbCKOXO3SHCTBEHHBIX YTOIUH 30HBI BIIH-
SHUS aTOMHO# dnekTpocTanuy. [lo TaHHBIM IpyTHX HC-
CNEMIOBAHUM, MAEATENBHOCTh YPAIBCKUX MNPEATPUITHI
ATIL yBeanHBaeT IIOTHOCTD 3aTPASHEHNA MOUB PErHo-
Ha *'Cs — 10 4,6...6,8 KBK/M’, B OTIEIBHBIX TOYIKaX 30-
HBI Ha6JIIO,£[CHI/I}I BADC ona gocruraer 9,0 KBK/M? [18].
[lo pesynpraTaM MOHHTOPHHTA CpEIHEE COIEpIKAHME
Sr B mouBe arposkocucTeM paiioHa pasmenens BABC
u UPM cocrasuser 4,3...7,2 Bi/kr, *'Cs BapbUPYET B
npez[l%nax 7,5...18,9 br/kr. Bapuarmm ypOBHeH 3arpsi3He-
Hitst ' CS 1104B HauGONEe KPYIIHBIX XO3SHCTB 30-KM 30HEI
aToMHO# crapumy HesHauntesbHbl: 11 OI'YII « YUXO03
«Ypanemy onu cocraBsiior 4...16 br/kr, mis AO AIIK
«benopeuenckuity — 10...12 br/kr. [lnanazon Bapuammn
CPEIIHETO COJEPIKAHUs B IOYBE PACCMATPUBAEMOTO PETHO-
Ha €CTCCTBEHHBIX PalIOHYKIMIOB COCTABIAET: AU K
286...432 Bikr, wia “Ra 16,1...21,7 Bikr, i “#Th
20,1...25,5 Br/kr gTa6n 1). B 10 npo6ax moyB arposxo-
CHCTEM H3MEPEeH %pu, CpelHee CoJiepiKaHne KOTopo-
ro cocrauiio 0,13 bx/kr npu Bapuanuu 0,07...0,25 Br/kr.
[TockonbKy YpOBEHb YIEIbHOM AKTHBHOCTH H30TOIOB
IUTYTOHHS B TI0YBE HU30K M HAXOAWTCS B MPEIeNax peru-
OHANLHOTO (pOHA, JOCTATOYHO CIOXKHO OMPEAETUTh HC-
TOYHHUK €ro mpoucxoxueHus: Beiopocsl BADC u UPM,
npennpusatait GIYIT «[10 «Masik» uinm riao0anbHbIe BbI-
TaJeHHs OT UCTBITAHNH sIepHOTO opyXus. [lomyueHHbIe
PE3YNBTATHl MO0 COMACPIKAHHI0 PAIMOHYKIHAOB B TIOYBE
XOpOIIIO COTNACcyOTC Kak ¢ JaHHBIMH M3 MEXIyHapoJ-
HBIX UCTOYHMKOB [19], Tak ¥ ¢ pe3yJapTaTaMu HCCIEI0Ba-
HOH, TPOBEACHHEIX B PETHOHAX PA3MEMICHHS JPYTHX
Poccuiickux ASC [3, 6].

Tabnuya 1. Codepoicanue ecmecmeeHHbIX U MEXHOLEHHBIX PAOUOHYKIUO08 8 NOUEE CeNbCKOXO3AUCBEHHbIX V200Ul 8 patioHe

pasmewenust benospcroiu ADC, bx/ke

Table 1.  Content of natural and artificial radionuclides in soil of agricultural lands in the vicinity of the Beloyarsk NPP,
Ba/kg
Tox Yucno npod MABL[, MK3B_/LI o - - " -
Year Number of | Ambient dose equivalent K Ra Th Sr Cs
samples rate, uSv/h
IMarmmsi/Arable land
2013 15 0,11* 299 16,6 24,1 5,0 10,1
0,10...0,12 194...440 6,8...26,2 12,8...32,7 24...8,1 44...16,3
2019 14 0,11 400 19,0 255 4,3 75
0,08...0,13 248...463 14,3...28,8 13,1...30,9 1,4...8,5 5,4...10,0
Jlyra u macr6ua/Meadows and pastures
2013 13 0,10 286 16,1 20,1 5,6 13,5
0,08...0,13 225...389 6,2...29,4 8,4...37,3 10...114 6,3...18,3
2019 9 0,10 377 21,7 24,6 4,6 13,1
0,09...0,10 265...450 13,5...34,0 13,9...30,0 1,6...7,3 6,7...21,8
Oropomsi/Vegetable gardens
2013 13 0,09 357 16,1 21,1 6,0 18,9
0,08...0,10 186...567 6,4...31,7 7,9...36,6 2,5...11,6 8,8...32,1
2019 6 0,11 432 21,3 20,8 7,2 11,9
0,09...0,12 306...640 17,3...28,2 15,8...32,6 1,3...12,9 43...17,8
Jpyrue peruonst Poccun/Other regions of Russian Federation
Cpennee B PO 520 27,0 30,0
Average in Russia [19] - 100...1400 1,0...76,0 2,0...79,0 - B
TTo nanHBIM 0,13 589 25,1 34,6 4.0 10,2
According to [5] 0,11...0,13 561...634 23,4...27,5 32,7...35,9 1,7...7.4 5...149
TTo nanHBIM 0,13 572 25,5 35,5 3,6 27,4
According to [6] 0,11...0,15 481...625 20,6...29,5 28,2...39,2 2,7..45 14,6...40,8

* Yueaumens — cpednee, snamenamens — mun.—maxc./Numerator — average, denominator — min.—max
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Onenka MAD]I mpoBoauiach C 1IENbIO BBISABICHHS
BO3MOJKHBIX MECT JIOKAJIbHBIX PaJJMOAKTUBHBIX 3arps3He-
HUH W YYaCTKOB C TIOBBIIICHHBIM TaMmMa (oHoM. MAD]]
Ha KOHTPOJIBHBIX Yy4acTKax HaxOAWIach B JHalla3oHe
0,08...0,13 mx3B/4, mpu cpearem 0,10 mMx3B/4. [Tockob-
Ky 3HauuMOW pasHuibl B MADJ Mexny mNaxoTHBIMH
YTOMBSIMHE W JTyTOMACTOUIITHEIME YIaCTKAMH 00HAPyKEHO
He OBLIO, MOXHO TOBOPUTH, YTO OOJBINAS YACTh IENHMH-
HBIX CENbCKOXO3HCTBEHHBIX YTOAMIl paHee ObUIH HApy-
IIeHEl MHOTOKPaTHOM arpoTeXHH4eckod 00paboTKOil.
Anamuz pesyinbpratoB uzmepenuss MAD] Takxe He BbI-
ABUJI JOCTOBEPHBIX OTJIMUMI B BEIMYMHE MOLIHOCTH JO-
3bl BO BPEMEHH U Ha paznuyHoM pacctostaun 0T bBADC u
WPM. /luanason nanueix MADJ] cooTBeTCTBOBAN per-
OHAJBHOMY (JOHY C y4ETOM CBOWCTB MOYB W BHJA arpo-
9KOCHUCTEM.

Ha mpumepe aByx macTOMIHbIX yyactkoB Ne 10 u 12
JaHa OLIEHKA pactmpesencHis  Cs B IOYBEHHOM TPOQu-
Jie Ha TyOuHy 710 20 M U JUHAMHKH BEPTHKAJIbHON MH-

rny6rHa NoOYBEHHOro CNOA, CM
Soil depth, cm
tn
=

yaenbHaa akTMBHocTb Cs-137, BK/Kr
Content of Cs-137, Ba/kg

Tpallii JTAHHOTO PaJUOHYKINJA g)?plc. 3). Ormeuen pas-
TMYHBIN XapakTep HaxoxnaeHus — Cs B mouBe. Tak, Ha
yuactke Ne 10 ot 60 no 80 % 3amaca pagnonesus akky-
MYJIHPOBAHO B BEPXHEM IITHCAHTHMETPOBOM CJIO€ T0Y-
BB, UTO TOBOPUT 00 OTCYTCTBHH BJIUSHWSA HA TOYBY
nacTOuia aHTpororeHHol aearensHocti. Ha yuactke Ne
12 pamuonyknuast — Cs pacnpesieseHsl J0CTaTOYHO PaB-
HOMepHO (110 15-30 % B KakIoM cioe), H, CIe[0BaTeNb-
HO, y4aCTOK paHee MepenaxuBajics. 3a CEMIIETHHH Ie-
pUOA Ha 000UX y4acTKaX IPOM30ILIO HEKOTOpOe Imepe-
pactpe/eneHne paJuoHyKIN/I0B B Oonee riyOoKue cIou
MOYB, YTO OOYCIOBJICHO KAaK OTCYTCTBHEM 3HAYMMOTO
BHEIIHETO IOCTYIUICHHS ~ CS, TaK H ONpENeTIeHHBIMH
MUTPALMOHHBIME TIPOLIECCAMH  PaclipeleNieHus pPajuo-
HYKIMI0B B TouBeHHOM npodune. Takum obpasom, 3a
BpeMs HabmroaeHui Beiopocsl BADC 1 3I;IPM HE OKa3alu
BIUSHUS Ha YBEMHYEHHE conepxanns — Cs B OYBAX ar-
PODKOCHCTEM, TPHIETAIOMMX K aTOMHOH 3IEKTPOCTaH-
150708

|

m2019
02
02013

[
&

]
N
=)

T'Ii

ny6rHa NOYBEHHOTO CAOA, CM
Soil depth, cm

10-15

15-20

olb

10 15 20 25 30 35 40 45

o
w

YaenbHasa akTMBHOCTb Cs-137, BK/Kr
Content of Cs-137, Bg/kg

Puc. 3. Pacnpedenenue **'Cs 6 nousernnom npoune KonmponsHwix yuacmios ayzonacmouiynwix yeoouii: a) Ne 10; 6) Ne 12 &

patione benospckoii ADC 6 2013 u 2019 ee.

Fig. 3. *¥Cs distribution in the soil profile of grassland control plots: a) no. 10; b) no. 12 in the vicinity of Beloyarsk NPP in

2013 and 2019

Coneprxanue MpUPOLHOTO “K 8 HPOJYKIUH PacTeHU-
eBojicTBa paiioHa benospckoit ADC BapbupoBano B 10-
CTaTOYHO MIMPOKHX mpefenax — ot 48 1o 526 br/kr, uto
Onpenensercss BUIOBBIMH OCOOCHHOCTAMH PAcTeHUH H
XapaKTepPUCTUKAMU MOYB, TI€ BBIPAIMBAIOTCS KYJIbTYpPbI
(Tabn, 2). B mpoayKmuy KOpMOMPOM3BOJCTBA HAKOTIIE-
mne K ormeueno B mranasone 260...543 Bx/kr, B xu-
BOTHOBOJIYECKOH MPOAYKIMH B O0Jiee Y3KUX Mpejenax —
18...97 br/kr. JlaHHBIC PE3yIbTaTHI SBISIOTCS CPEIHUMH
TMOKa3aTeNIMH, XapakTepHBIMU IS CENbCKOXO3SANUCTBEH-
HOY MWIIEBOM MPOAYKIMK Y PAITBCKOTO PETHOHA.

C Touku 3peHHs paauMalroHHON Oe30TmacHOCTH Hace-
nenus, npoxusatomero B paifone bASC u UPM, Bax-
HBIM SIBIISIETCS aHAITM3 COJIEPKaHMS TEXHOT€HHBIX Pajio-
HyKINJ0OB B TPOU3BOJMMOMN CENbCKOXO3SHCTBEHHOW M
NULIEBOI MPOAYKIHH, a TaKXKe OLEHKA €€ COOTBETCTBU
YCTAQHOBJIEHHBIM PaJIMOJIOTUYECKUM CTaHIapTaM. 3a Bech
TIepHOJ MOHHTOPUHTOBBIX HAOMIOAEHHH HU B OJHON W3
npo0 arponpoiyKiud He OOHApPYKEHO IPEBBINICHHUS
HopMmatuBoB [15-17] mo coxepxanuio %Sr u ®'Cs

(Tabmn. 2). Tak, yaenbHas akTUBHOCTh PAJHOHYKIHIOB B
NIPOJI0BOIILCTBEHHOM 3€pHE Ha6n11307;[anaCL B JMana3oHax:
o Sr 1,03...2,8 br/kr, qma —'Cs 0,15...0,94 Bx/kr.
MaKCHMATBHEIE YPOBHH HAKOIICHHS 'CsS 3a(yHKCHPO-
BaHbl B SYMEHE, HO OHM OKAa3alMCh HIKE HOpMATHBA
CanlluH B 64 pasa. HeoOXoquMo OTMETHTB, YTO HH Ha
OJHOM KOHTPOJIbHOM yqagOTKe H&Bbmeneﬂm TPEHIBI Ha
yBeIMUYEHHE Coepkanusi ~ of U CS B 3epHOBBIX. Bapu-
allui JaHHBIX I10 ylleJ'[LHOﬁ AKTUBHOCTHU PAJUOHYKIUI0B
B JIAHHOM BHJIE CENbCKOXO03SHCTBEHHON MPOIYKIHH 00b-
SCHAIOTCS TPaHyJIOMETPHYECKUM COCTaBOM II0YB TAIlHH,
COPTOBBIMH ~ OCOOCHHOCTSIMH ~ PACTEHHH, MOTOJHBIMA
YCIOBUSMH ¥ J03aMH BHOCHMBIX MHHEPAIBHBIX ya00pe-
HI/If/i, 4TO B COBOKYIIHOCTH BJIMACT Ha CTCICHb HAKOILIC-
HiA PaJHOHYKIHAIOB B PACTCHUAX. Tak, oTnuyus B KOH-
LeHTpauy K B 3epHE Ul OJHOM U TOH %€ KyJbTyphl B
pasusle ToAbl coctaBwin 1,9...2,7 pasa, mis TeXHOTEH-
HBIX paguoHyKknuaoB 1,2...3,9 pasa.

[Ipn MOHHTOpHMHIE pajUAlMOHHON OOCTAHOBKH Clie-
Ayet obpamarb 0coboe BHIMAHHE Ha TIPOAYKTHI MUTAHAS
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MECTHOTO MPOU3BOJCTBA C MUHUMAIBHOH TEXHONOTHYE-
CKOM KyJIHHApHOW mepepaOdOTKOM. Pe3ymbraThl OLECHKH
COZEpKaHUs PaIMOHYKIHIOB B OBOMAX, KapTodene u
OaxueBbix paiiona BADC n UPM mokazanm, 4to MaKcu-
MaJbHBIC YPOBHH VJCNBHON aKTHBHOCTH Kak — of
(0,84 Br/kr), Tak u ~'Cs (0,26 Bi/kr) oTMedamuch B
ceekie B 2013 r., 0HaKO ¥ OHM OKa3aJIMCh HUKE HOPMa-
tiBoB CanlluH B 45 m 300 pa3, coorBerctBeHHO. 3
JaHHBIX Ta0n. 2 TaKXke BHAHO, YTO TIPH JOCTaTOYHO
OonbIoM Habope aHATU3UPYEMOH POIYKUUU pacTeHUE-

BOJICTBA, TPOU3BOJIAIICHCS B paiiOHE BIUSHUS aTOMHOU
9JIEKTPOCTAHIINH, HEJb3S BBIICIUTh KaKne-TH00 TPOIyK-
THI C TMOBBINICHHBIMA YPOBHSIMH HAKOIUICHHS Pajfo-
HYKJIUJIOB MJI UMEIOIIMMH TEHJICHITHIO K TAKOMY YBEJIH-
yeHuto. Takum 00pa3oM, 3KCIUTyaTalus HOBOTO 3HEPIro-
onoxa bH-800 He mpuBena K NOBBIMIECHUIO COACPKAHUSL
TEXHOTCHHBIX PAJMOHYKIIMAOB B TPOAYKIMU pacTEHHe-
BOJICTBA, & B HEKOTOPHIX M3 HUX (HAmpHuMep, B CBEKIE U
THIKBE) OTMEUCHO CHIKCHHME KOHIICHTPAIUH %5y 1 B'Cs
B TEUCHHUE 7 JIET.

Taonuya 2. Codepoicanue paduonykiudos 8 celbCKOX035UCMBEHHOU NPOOYKYUU, NPpou3sedeHHol 6 paiione benospcroi ADC

62013 u 2019 22., Bx/xe(n)

Table 2.
2019, Ba/kg(L)

Content of radionuclides in agricultural products produced in the vicinity of the Beloyarsk NPP in 2013 and

CenbCKOXO03sHCTBEHHAs IPOLYKLIUS Yucno npod 0K s0g 137 EOHYCT.HW’IG YpOBHH
: r Cs Permissible levels
Agricultural products Number of samples g, | TGS
Tpoxykuus pacrenueBozactsa/Crop products
STamenn, 3epuo/Grain of barley 4 146412 1,35£0,11 0.94+0,48
' 3** 3954244 1,03+0,57 0,24+0,15
O3uMas MIIeHNIA, 36PHO 4 159+24 2,37+1,58 0,36+0,23
Grain of winter wheat 3 373+174 2.8+1,44 0,54+0,39
Osgec, 3epno/Grain of oat 1 178233 1,5740,22 0.84+0,41 . »
' 1 3344269 2,16+1,21 0,26+0,22
Tpuruxane, 3epuo/Grain of triticale 1 8619 2,18+0,31 0,39+0,20
' 1 164+13 2,8+1,1 0,15+0,05
Topox/Peas 1 466+19 0,8+0,11 0,83+0,70 B 3
1 526+44 1,05+0,31 0,32+0,1
- 7 56+9 0,15+0,07 0,05+0,04
Kaauen/Zucchini 5 78:14 0,05:0,02 | 0,0440,03
4 56+11 0,4+0,03 0,04+0,03
Kanyera/Cabbage 1 726 0,6£0,02 | 0,012£0,006
10 139+58 0,22+0,14 0,06+0,03
Kaproger/Potato 6 157460 | 0,120,090 | 0,0520,04
Mopkos/Carrot 6 129+18 0,16+0,01 0,05+0,02
3 125+81 0,23+0,15 0,06+0,01 40 80
Orypusy/Cucumber 5 48+12 0,04+0,02 0,08+0,06
2 72+2 0,03+0,01 0,01+0,001
3 128+28 0,84+0,08 0,26+0,22
Creicra/Beetroot 1 9610 0.120,03 0,07£0,02
Tomars/ Tomato 2 113£27 0,08+0,06 0,13+0,05
2 70+1 0,18+0,03 0,05+0,03
Tomsa/Pumpkin 2 91+1 0,17+0,02 0,03+0,01
1 62+5 0,08+0,02 0,01+0,006
IMpoxykuust kKopmornponssozctaa/Feed production
Meoronernue cesHsie Tpasbl/Seeded grass 8 330115 1,78+1,66 1,33+0,70
6 543+126 1,24+0,66 0,52+0,36 50 100
Ecrecrennnie Tpassi/Natural grass > 383106 3,540,5 1,76£0,73
3 441478 2,97+1,88 0,72+0,32
11 303+79 2,34=1,42 2,05+1,99
Conoma 3epHOBBIX/Straw 5 5212278 3.6051.00 07505 180 400
Kom6urxopm/Animal feeds 4** 260+76** 1,59+1,08** | 0,15+0,06%** 140 200
IMpoaykims )XUBOTHOBOJICTBA U nTHieBoscTBa/ Livestock and poultry products
. 10 57+14 0,18+0,14 0,11+0,09
Moroko/Milk 7 39+4 0412021 | 0,04+0,02 25 100
Tosuna/Beef 1** 35£3%* 2,4+0,1%* 0,12+0,03** 200
Caununa/Pork 1* 97+10* 0,18+0,1* 0,26+0,2*
. 1 56+3 0,29+0,02 0,13+0,1 -
Msico kyp/Chicken meat 1 ) 02701 0.1650.1

*—2013, ** - 2019.

EctecTBeHHbIC 1 cestHBIC TpaBbl, @ TAKIKE COJIOMa 3€P-
HOBBIX, UCTIOJIB3YIOIIHUECH 1A KOpMa CEBbCKOXO03IMCTBEH-
HBIX JKUBOTHBIX, HAKAIUIMBAKOT PaJUOHYKIAABI B OoJtpImeit
CTCIICHU I10 CPABHCHHIO C 3€PHOM, YTO CBA3AaHO C Ouomno-
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TUYECKUMH OCOOCHHOCTSIMU pacTeHuid. B comome 3epHo-
BbIX C KOHTPOJILHBIX Y4ACTKOB paitona BADC cpennee co-
JepKaHue ~ SI BapbHpoBano B mpexenax 2,3...3,6 Br/xr,
Bics 0,7...2,1 Bx/kr. B TpaBocToe 3TOT IMana3oH cocTaB-
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s 1,2...3,5 Br/kr mi1s 05y u 0,5...1,8 bx/kr ans 137CS
COOTBETCTBEHHO. MaxkcuManbHbIe YPOBHH YHENBHOH aK-
tuBHOCTH °ST B ConoMe B TIepro.] HAOJIOICHHH OKa3aIiCh
B 50 pa3 Himke HOpMaTI/IBa 119 COAEPKAHMIO STOTO Pajiio-
HyKIuaa B kopmax [17], i ¥'Cs ara pa3HHIA COCTABHIA
190 pa3. MakcumanbHble ypOBHI/I COZIEPKAHML 951 5 TpaBe
OKa3almch B 14 pa3 HmXe HOpMATHBa, 10 — CS TOYTH B
56 pa3. B 1enom mpescTaBieHHbIE Pe3ybTAThl IOKA3bIBA-
10T, YTO TPOIYKIWS PACTCHHEBOACTBA, TIPOU3BOIAIIANCS B
paitore BADC u UPM, COOTBETCTBYET paJjONOrUIECKIM
CTaHIapTaM ¢ OOMBIIMMHA KOI(QUIMeHTaMH 3amaca U He
OKa3bIBaCT BIMSHIS HA (POPMUPOBAHHE IOTOTHHTEIBHOMN
JI030BOW HATPY3KM Ha HACETIEHHE PETMOHA aTOMHOM HIeK-
TPOCTaHIIHY.

JlaHHbIE MOHUTOpHHTA 33 7 JIET IEMOHCTPHUPYIOT, YTO
JMHAMUKA COJIEPKAHUS TEXHOTEHHBIX PaJUOHYKIHIOB B
MOJIOKE SOHBI BIMAHIMA BASC u UPM | pasonanpasiena:
110 “°Sr oHO HeCKOIBKO BO3pocIo, 110 ~ CS YMEHBITHIOCH.
OpnHako J@Ke MAKCHMATBHEIC SHAYCHIS yAENbHOU aK-
usrocTH St (0,41 Br/m) u **'Cs (0,11 Bx/1) B Mooke
OKa3aJIUCh HWXKE TPAHUYHBIX YPOBHEH, yCTaHOBIEHHBIX
neiictBytomumu HopMatiBamu CanlluH B 60 pa3 mo pa-
muoctportmio 1 B 900 pa3 mo paguoresunto. MHoronet-
His 3kcmtyataus BASC u UPM, a takoke 3amyck HOBO-
ro sHeprobnoka bH-800 He mpuBenu kK perucTpupyemo-
My VBEIMYCHHIO COIEPKAHWS TEXHOTCHHBIX DAaiHo-
HYKIIHI0B U B MSCHOW IPOAYKIHH (TOBSIIUHE U CBI/IHI/IHe)
a TaKke nTuie. B Msace Kyp KOHIEHTpaIus 05r 1 ¥'cs B
TNOCTIEHNE FOfBI OCTAeTCS Ha CTa6Hn},Ho HU3KOM YPOBHE,
a HopMupyeMmoe conepmaﬂne %'Cs B ropsmuse B 2019 1.
OKa3aJoch Oonee 4eM B 1,5 ThHIC. pa3 HIbke TpeOOBaHMH
CanllnH (Tabmn. 25? TaKHM 00pa3oM, MOXKHO 3aKIIOYHTb,
YTO COJIEPIKaHNE Oy uB'Cs B TPOIYKIINH KABOTHOBO/I-
CTBa, Ipom3Bo IAIIeiics B 30He BusHus BADC u UPM, B
TIOCTIETHUE TOJIbI HAXOAUTCS HAa OYeHb HU3KOM YPOBHE, a
Hadano Jkcrutyararuu peakropa bH-800 we mpuBemo x
TIOBBINICHHIO B HEll cOMEpKaHAsS OCHOBHBIX J103000pa3y-
IOIIMX TEXHOTEHHBIX PAUOHYKIIHJIOB.

ITo naHHBIM MOHUTOPUHTOBBIX HccnenoBanuit 2013 u
2019 rr., cenbCKOX034HCTBEHHYI0 U MNHUIIEBYIO IPORYK-
uuto, npomsBopumyto B paiione BADC u UPM, mno
HAKOIUICHMIO ~ Sf MOYKHO PacloJOXKHUTh B CICTYIOIIHi
pam: conoma (2,7 br/kr) > tpassl (2,6 Br/kr) > 3epHo (2,0
bx/kr) > msco (0,8 Br/kr) > monoko (0,3 bx/n) > kopHe-
wiozst (0,29 br/kr) > oo (0,18 Br/kr). [To cpennemy
comepxanmio — CS psl CebCKOX03MHCTBEHHBIX H ITHIIC-
BEIX TPOAYKTOB OYZET BBIIJINETh aHAJIOTHYHO: CONOMA
(1,2 Bbr/kr) > tpass! (1,1 br/kr) > 3epuo (0,5 Bx/kr) >
msico (0,2 Br/kr) > momoko (0,08 Bk/m) > kopHemnoasl
(0,08 Bx/xr) > oBomwu (0,05 bx/kr). Kak BugHO U3 mpen-
CTaBIICHHBIX TIOCJIEIOBATENBHOCTEH, BO BCEX BUAAX CEllb-
CKOXOSSII/ICTBCHHOI/I NPOJYKUMH YPOBEHb HAKOIUICHUS

NSrp2,2...4 ,0 pasa BBIIIE 110 CpaBHEHHIO ¢ — CS, Ha UTO
B OTIPEJICTICHHON CTENEHH, BO3MOXKHO, BIUSET CTPOHIIHE-
BOE 3arps3HEHNE OT aBapuiiHbIX Boinagenuil Ha [10 «Ma-
ax» B 1957 1., obpasoBasimx BocrouHo-Ypanbckuii pa-
quoaktuBHbIi cien (BYPC).

[Ipu oreHKe paaManMOHHOH OOCTAHOBKH B paiioHax
pa3MelieHus A3C H606X0211/IMO YUYUTBIBATH HE TOJBKO
PaJHOHYKIBL Sr 1 **'Cs, HO ¥ TaKue MalOH3yUCHHBIE,
kak °H, “C, "I. B nocnemsne rogpl mokasaH cyie-

CTBEHHBIH MOTEHIUAN ITHX OHO(IIBHEIX H30TOIOB, IPH-
CYTCTBYIOIIMX B COCTaBE BHIOPOCOB M COPOCOB aTOMHBIX
JMEKTPOCTAHIMH W Jpyrux  OOBEKTOB  SAEPHO-
TOIUTUBHOTO IIMKJA, B JOPMHUPOBAHUE JO30BBIX HATPY30K
Ha 4elloBeKa i ouoty [20-22]. Tak, no ouenkam HKJIAP
OOH °H u *C Brocsr ot 81 10 92 % B 103y 0GMyUEHHs
Hacemnenus ot peaktopos PWR, BWR, FBR [23]. Tpuruii
¥ yTliepo-14 akTHBHO MHUTPHPYIOT B IPHPOJHBIX Cpeaax
M CIIOCOOHBI TIPOHUKATh B TKAHM WM TEHHBIE CTPYKTYPHI
KHUBBIX OPTaHU3MOB, BBI3BIBAs MyTATCHHBIC U COMATHYE-
CKHE HapyLleHHs. B oTimune oT apyrux paguoHyKIHIOB
OHH TUIOXO yAEPKUBAIOTCS OYMCTHBIMHU Oapbepamu, cia-
00 copOMPYIOTCS T'PYHTAMH W TO3TOMY B NPHPOIHBIX
YCIOBHSX MEpeHocATcs Ha Oonbiune pacctosuus. Tputui,
HaxXo/ICh B BOJITHOM Tlape, BKIIIOYaeTcs B YopMUpOBaHHeE
0CAJIKOB, TEM CAMBIM IOCTYIMAs B MPOIYKTHl MUTAHUS H
THTLEBYIO BOLY, KOTOpBIE MOTPEOIAIOTCS HACENICHIEM.

Orenka poiu *HuCs (OpMHPOBAHUY JIO30BBIX HATPY-
30K Ha HaceneHue oT BbIOpocoB ADC sBisieTCs COKHON
METOMYECKON 3a/iauel, IIOCKONbKY B HACTOAIIEE BpeMs
OTCYTCTBYIOT BEpH(UIMPOBAHHBIE MOJEIHN, YYHTHIBAIO-
IHe BEeCh KOMIUIEKC MPOIECCOB MUTPALUH 3TUX Pajio-
HYKIHJOB B OKpYXaloledl cpexe, BKIIOYAsS arpapHbie
dKOCUCTEMBI [24, 25].

B 2013 r. mpu mpoBeAeHHMH pPamHO3KOIOTHIECKOTO
MOHHUTOpHHTA COBMECTHO co crermanuctamu AO «Pagu-
BB HHCTHTYT» BBITIOMHEHE! OLICHKN HAKOILICHHA Opra-
HHYECKH CBs3aHHBIX “H 1 **C B OTACNBHBIX BHIAX Cellb-
CKOXO3SICTBEHHOH M NHIIEBOH MPOAYKIMHU paiioHa pas-
memerus BASC u UPM (tabn. 3). AHamu3 NOMy4eHHbIX
AHHBIX TIO3BOIIILI ONEAICIHTS CXOXHH XapaKkTep HAKOTI-
nernst °H i ¥*C B arponpoykum. i pagnoHyKIns B
OOTBIIEH CTeNEHN HAKAIUTABAIOTCS B KOPMaX CEIbCKOXO-
3HCTBEHHBIX JKUBOTHBIX, 4YyTb MCHEC B MPOAOBOJIb-
CTBEHHOM 3epHe. Jlaiee 1o CTeneH! HaKOIUIEHHs TPUTHS
U yriepoia-14 clemyroT MOJNOKO W KapTodenlb, W B
HaUMEHBIICH CTETICHN JaHHBIE PaIMOHYKIHABI aKKyMy-
JHUPYIOTCS B OBOLIAX.

Tabnuya 3. Codepacanue opeanusecku ceazannvix °H u **C
8 CeNbCKOXO3AUCMEEHHOU NPOoOYKYuu patioxa
benospckoii ADC 6 2013 ., br/ke(n)

Table3.  Content of organically bound *H and *“C in ag-
ricultural products in the vicinity of the Belo-
yarsk NPP in 2013, Bg/kg(L)

Cenbckoxo3siictBeHHass | Yucno npod
TPOYKIHS Number of °H 4c
Agricultural products samples

slavien, sepHo 3 81,5435 | 64,5:4,8

Grain of barley

OsuMasi IIIEHU1A, 36PHO

Grain of winter Whea%) 3 40.2£34.8) 48,9+14,7

Ka6auku/Zucchini 3 3,2+1,3 6,1+4,6

Kamycra/Cabbage 2 8,742 4,1+0,8

Kaptodens/Potato 5 28,349,9 | 18,5+6,1

Orypusr/Cucumber 2 5,9+4,5 4,6£3,9

Teixa/Pumpkin 1 5,8+2,3 8,0+2,4

EcrecTBeHHbBIE TpaBbl 3 193423 108i8,0

Natural grass

Komb6ukopm/Animal feeds 2 255+166 | 82,1+4.2

Momoko/Milk 2 10,4+0,9 | 95,1+37,5

Cnenyer OTMETUTB, YTO OLEHKU 03 IUIAHUPYEMOTO
00ydeHns: HaceneHuss OOBIYHO TMPOBOJATCS TI0 PAIHO-
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HYKIHJaM, KOHTPOJIUPYEMBIM B cocTaBe BbiOpocoB ADC
B armocepy. Ha BADC u I/HZIO\/I B HiCIle TAKHX pajno-
HYKIHJIOB PACCMATPHBAIOTCA: %9 gés, MHEPTHEIE Pa-
auoakTuBHBIE Tasel, ~ Na, ~ 1, ~°Cs, ~°Sr, “Mn u >°Cr
7-8]. B cBsi3u ¢ OTCYTCTBUEM JAaHHBIX O BHIOpOCAX *Hu
“C, perncTpupyeMeIX B mpobax aTMOC(EPHOro BO3ZyXa
pu pafnannoHHoM MoruTopuare paiiona BASC u UPM,
BKJIAJ 3THX PAIMOHYKINIOB B 103y INTAHUPYEMOTo 00ITy-
YEeHNS HAaceNIeHHs HE YUUTHIBAETCS, 9TO B KOHEYHOM HTO-
re NPUBOJUT K HEKOPPEKTHOM OLIEHKE pafHaliuoOHHON 06-
CTAHOBKH B pailoHe pa3MEICHHs JAHHBIX PafiHalluOHHO-
omacHeIX 00bekTOB. [IpobnemMa HE0OX0MMOCTH 000CHO-
BaHUS TIEPEYHS KOHTPOJUPYEMbIX B BhIOpocax ADC pa-
JUOHYKINJ0B TpeOyeT 0c000ro BHUMAHUS U OTAENBHOTO
m3yueHus. [Ipu TpoBeIeHMH MOHMTOPUHTOBBIX PadOT
HEO00XO/IMMO OLICHUBATH BCE PAJUOIOTHUECKU 3HAUMMBIE
PaZMOHYKIIHBl B COCTaBE PAJMOAKTHBHBIX BHIOPOCOB
cOpoCOB MPEANPHUATHI ANEPHOTO TOIUMBHOTO LHKIA, a
TaKXKe aHAIM3MPOBATH MAPAMETPhl UX MUTPALHUH B KOM-
TMIOHEHTAX arpoIKOCUCTEM M YPOBEHb 3arps3HEHUs Cellb-
CKOXO3MCTBEHHO! U MUIIEBOM IPOLYKLHHY.

3aknioueHue

[IpoBeneHHbIE HCCIEIOBAHMSA MOKA3aJH, YTO PaiHo-
AKTHBHOCTH TI0YB CENBCKOXO03HCTBEHHBIX yroauit 30-km
30HbI BiusiHUA benospekoit AOC u AO «MHcTutyT peak-
TOPHBIX MTEPHANOB) ONPEACIACTCS COACPIAHIEM ecTe-
creennsix (K, “°Ra, Thg) u texnorennsix ('Cs, *°Sr
U B HEKOTOPOW CTENeHH 3 ’24°Pu) paxuonyknunos. Co-
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JepXkaHue pPaJUOM30TOIOB HABEJEHHOM aKTHBHOCTU
C*Mn, *Fe, “Co), a taxxe I u**Cs B nousax arpo-
9KOCHCTEM W CETbCKOXO3SIICTBEHHON MPOIYKIMU HAXO-
JWJIOCH HIDKE MOpPOTa MX OOHAPYKEeHHUs TPUOOpaMH | HC-
TI0J13YEMBIMH METOJUKAMH H3MEPEHHUIH.

PesynbTaTel paanaliOHHO-3KOJNOTHYECKOTO MOHHTO-
pUHTa arpapHBIX 3KOCHCTEM TaKXke ITOKA3ali, YTO MHO-
TOJIETHHE TI'a30a3p030JIbHbIE BHIOpOCcH bemospckoin ADC
u AO «MHCTHTYT peakTOpHBIX MaTepHalloB» HE MPHBO-
JAT K PETUCTPUPYEMOMY YBEIUUYEHHIO COJEPIKAHUS TeX-
HOTEHHBIX PaJUOHYKIUIOB B TOYBE M CEIbCKOXO3SH-
CTBEHHOW NPOAYKIWH O CPABHEHHIO C PETHOHATBHEIM
¢onoM. IIpu 3TOM OTMEYEHO, YTO COCTaB KOHTPOIHpYE-
MBIX pPafHOHYKIuoB oT BeiOpocoB BADC u UPM 1pely-
€T KPUTUYECKOTO aHAJIW3a, BO3MOXKHOIO JOTONHEHHS U
COBEpIICHCTBOBAHKS TIPOTpaMM MOHUTOpHUHTa. [loka3aHa
HEO0O0XOAMMOCTh JATBHEHINEr0 M3yYeHHS 3aKOHOMEPHO-
creii nakomwernss “H u *C B cenbcKoxo3siicTBeHHOI 1
MHUIIEBON NPOAYKIUH paiioHa pazMemenus ADC.

Takum 00pasoM, paaualMOHHO-IKOIOTHYECKH MO-
HUTOPHHT arpo’KOCUCTEM B 30HE BiHsHUS benospckoit
ADC nomkeH SBIATHCA YaCThI0 KOMIUIEKCHOIO MOHHTO-
pUHTa BCeX cpel, MPOBOAMMOTO Ha JAHHOH TEPPHUTOPHH,
Ha OCHOBE KOTOPOTO ClieAyeT MPUHHMATh YIpaBleH4Ye-
CKHUE PEIICHHUs M0 03J0POBIEHHUIO IKOIOTHYECKOH 00cTa-
HOBKH B PETHOHE PAa3MEIMICHAS aTOMHOH 3NEKTPOCTAHIH.

Paboma  evinoanena npu  noddepycke  Poccutickoeo
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The relevance. The release of artificial radionuclides into the environment during NPP operation can lead to their accumulation in separate
parts of the trophic chain, which will affect the formation of radiation doses for the members of the public. Agricultural products and local food-
stuffs produced near the nuclear power plant are one of the main sources of radionuclides ingestion by humans living in the NPP vicinity.

The main aim of this work was to assess the current radiation situation in the vicinity of Beloyarsk NPP and Research Institute of Nuclear
Materials, JSC location based on data from the developed system of radioecological monitoring of agricultural ecosystems.

Objects. Monitoring studies of agricultural ecosystems were performed in 2013 and 2019 in a 30-km zone around radiation-hazardous fa-
cilities. 15 control plots on arable lands, 13 control plots on grasslands and 13 control plots on vegetable gardens in the settlements at dif-
ferent distances and directions from these facilities were established there. At the control plots, the dose rate was measured, samples of
soil, crops, fodder, food were taken.

Methods. In total, 137 samples were examined in 2013, and 94 samples — in 2019. The content of 4K, 226Ra, 232Th, 90Sr, 137Cs and
239.240Py was assessed in the agroecosystems’ components. In agricultural and food products, 3H and ™C concentration were additionally
measured.

Results. It is shown that the content of %Sr in the soil of agroecosystems located in the vicinity of radiation hazardous facilities was
4,3...7,2 Ba/kg, and concentration of 17Cs varied within 7,5...18,9 Bg/kg. The range of variation of the content of natural radionuclides was
286...432 Bg/kg for 0K, 16.1...21.7 Bg/kg — for 2Ra and 20,1...25,5 Bq/kg — for 232Th. The average content of 239290Py in the soil of
agroecosystems was 0,13 Bq/kg with a variation of 0,07...0,25 Bq/kg. The dose rate was in the range of 0,08...0,13 uSv/h, with an ave-
rage of 0,10 uSv/h. The '37Cs contamination levels of arable land varied within: 1,1...3,9 kBqg/m2 in 2013 and 1,3...2,5 kBg/m? in 2019. The
range of data on the 3’Cs contamination density of grasslands turned out to be wider: 1,5...4,5 kBq/m? in 2013 and 1,6...5,2 kBq/m? in
2019. The 137Cs contamination densities of vegetable garden soils were within 0,9...7,7 kBg/m2. The content of “°K in the crops produced
in the NPP region varied within the range from 48 to 526 Bq/kg, which is determined by the species’ characteristics of plants and the cha-
racteristics of the soils where crops are grown. In fodder products, the accumulation of °K is noted in the range of 260...543 Bg/kg, in livestock
products — in the range of 18...97 Bq/kg. The specific activity of radionuclides in the grain was recorded in the ranges of 1,03...2,8 Bq/kg for
98Sr and 0,15...0,94 Bq/kg for 137Cs. The maximum levels of '37Cs accumulation were recorded in barley (0,94 Bq/kg) and were 64 times
lower than the SanPiN standard. Among vegetables, potatoes and gourds, the maximum levels of the specific activity of both %0Sr
(0,84 Bg/kg) and 137Cs (0,26 Bq/kg) were noted in beets in 2013, but they were below the SanPiN standards in 45 and 300 times, respec-
tively. In cereal straw, the average content of 9Sr varied within 2,3...3,6 Bg/kg, the content of 137Cs was 0,7...2,1 Bg/kg. In the herbage,
this range was 1,2...3,5 Bq/kg for 9°Sr and 0,5...1,8 Bg/kg for 137Cs. The maximum levels of the specific activity of %0Sr in straw (3,6 Bq/kg)
were 50 times lower than the standard for the content of this radionuclide in feeds, for '37Cs (2,1 Bq/kg) this difference was 190 times. The
maximum levels of content of %Sr in the grass (3,5 Bq/kg) were 14 times lower than the standard, and '37Cs content (1,76 Bq/kg) was al-
most 56 times less. In 2013 and 2019, the dynamics of the content of artificial radionuclides in milk was multidirectional: it slightly in-
creased for 9Sr and decreased for '37Cs. However, even the maximum values of the volumetric activity of %Sr (0,41 Bg/l) and 13Cs
(0,11 Bg/l) in milk turned out to be below the boundary levels established by the SanPiN standards by 60 times for radiostrontium and
900 times for radiocaesium. The measured content of *37Cs in beef (0,12 Bg/kg) in 2019 turned out to be more than 1,5 thousand times
lower than the requirements of SanPiN. It is shown that 3H and "#C in agricultural and food products accumulate to a greater extent in the
feed of agricultural animals (82...255 Bq/kg), slightly less in food grains (40...82 Bq/kg). Further, milk and potatoes (10...95 Bq/kg) follow
according to the degree of SH and ™C accumulation, and to the least extent, these radionuclides are accumulated in vegetables
(3...8 Bg/kg). The results of radioecological monitoring of agroecosystems showed that long-term normalized emissions from Beloyarsk
NPP and JSC «Institute of Nuclear Materials» did not lead to a registered increase in the content of artificial radionuclides in soil, agricul-
tural products and food compared to the regional radiation background. The need for further study of the patterns of 3H and C accumula-
tion in agricultural and food products of the NPP location area is noted.

Key words:
Nuclear Power Plant, radiation safety, radionuclides, agricultural products, foodstuffs, radiation control, soil, contamination density.
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