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nPEANC/10BUE

26 anpens 1986 2. npou3owno cobbimue, 8CKOAbIXHYBLWEE BCIO CMPAHY U 8eCb MUp 3ampoHysuiee
cyO0bbbl munauoHos ntdeli, — Ha YepHobbinbcKoli amomHoOU 3aekmpocmaHyuu npousowna
KpynHeliwasa 30 8CH0 UCMOPUKO AMOMHOU 3HepeemMuKU asapusa — paspyuieHue 4-20 peadKmopHo20
6710Ka U 8bI6POC 60aALWO20 KOAUYECMB8d PAOCUOAKMUBHLIX NMPOOYKMOB 8 OKpyMuaruwy cpedy, 8
pe3ynbmame 4Yez2o noz2ubau Ha cmaHyuu 30 4esnoeek. PaduoakmusHomy obsayvyeHUo nodeepasocs
HacesneHue HA 02pPOMHOU meppumopuu, d MAK#e me, KMo MNPUHUMAA y4acmue 8 aAuUKsudayuu
nocnedcmeuli asapuu Ha camol cmaHyuu u nepugepuu.

06 smoli asapuu MHO20 HAMNUCAHO, MHO20 2080PUAOCL, U COBEPWEHHO ACHO, YMO OHA rnocmasuna
Mod COMHEHuUe WUPOKO pacnpocmpaHeHHoe MHeHue 06 amomHol 3Hepezemuke, KAK Haubosee
«qyucmom» u 6e3onacHom sude sHep2emMuKuU.

be3 npeysenu4vyeHud, 8CA CMPAHA MNpuUWAAd HA MOMOWbL Npu aAukeudayuu nocaedcmesuli asapuu,
MHoz2ue decamKu msicay Adell yyacmeosaau u yyacmeyom e amol pabome.

H. W. Poeixkos, HaszHa4vyeHHbIl npedcedamenem onepamusHol epynnel Moaumb6ropo LK KIMCC no
aAukeudayuu nocaedcmeuli yepHoboelasckol asapuu, Ha lepsoli ceccuu BepxosHozo Cosema CCCP 12
urona 1989 2. ckasan:

«3Imo bbina ocobaa cumyayusa. A donxeH ckazams, Ymo bblau npussaeyeHsl o2pomHeliuiue aocKue
Cunbl, MamepuanbHele pecypcsl 0748 moeo, Umobbl Mozacums o4yae asapuu, KOMopbsili mam 803HUK.
Mbl He 3Haau 0 mex nocaedcmausax, Komopele Mmoaau npousolimu, oHU nopoli Moeau 6eims 20pa30o
Xyowumu, Hexceau me, Komopble npouzowau. Mol 8biHy#OeHbl bbiau, U NpasusabHO coenanau, 4Ymo
MOOKAYUAU AYYUUX YHEHbIX...

...Bce Oenanoce 018 mozo, ymobbl 8 nepsyd ovepedb y4umobl8AMb UHMeEpPecsl, 4Yesno8eKd, €20
300posbe, e2o cocmoaHue».’

O6pazosaHHaA 8 OeHb asapuu [lpasumenbcmeeHHAs KOMUCCUS, HO38AHHAA 8blWe onepamusHas
epynna [oanumb6ropo LUK KIMCC, onepamusHbie npasumesnbCmeeHHble 2pynnsl 8 pecnybauKkax,
meppumopuu Komopsix nodsepasauct 302pA3HeHuUt0, 6oabwoe Yucao cneyuanucmos — B0EHHbIX U
2PaXOAHCKUX — B8/0MUAU KOAOCCAAbHbIU MpPYOd, 8bIMNOAHUAU U BbIMOAHAOM 02POMHYI0 MpPo2pamMmy
rno cnaceHuto awdell u Aukeudayuu nocaedcmaeuli yepHobbiabcKol asapuu.

B smoii pabome nouymu 8ce bbl10 Heu38eOAHHbIM, He 80 8Cex HAMPAB/AeHUAX OHA WsaAa 00UHAKOBO
agppekmusHo, 0enaauce owWubKu — HO amo bbian eepouveckull mpyd nepsonpoxoodyes, U AOOU He
Hanenu cun u 300po8bA, CMapaAacs, cesnames 8ce om Hux 3asucaujee.

M. C. lopbaues, sbicmynasa 14 mas 1986 2. no coeemckoMy menesudeHuto (8 cesaszu ¢ asapuell Ha
YepHobbinbckoli A3C), ckazan:

«Cyposblili 3K3aMeH 0epxanu u Oepxam ece — MOMAPHbIE, MPAHCIOPMHUKU, cmpoumenu, meduKu,
creyuansbHele vYacmu xumsauwumei, sepmoaemyuku u Opyzaue nodpazdesneHua MuHucmepcmea
o0b6opoHbl, MuHUCMepcmea eHympeHHuUXx oedl...

! Cm.cmeHoepammy 3acedaHuli lMepsoli ceccuu BepxosHozo Cosema CCCP 12 utonsa 1989 e.- N30. BepxosHoz20
Cosema CCCP, bronnemeHs Ne 23, 1989, c. 31.



OpeaHuzayuu memeocayxbel sedym nocmosHHoe HabawoeHue 3a paduayuoHHol obcmaHosKkol Ha
3emne, Ha s8o0de u 8 ammocgepe. OHU OCHAWEHbI HEOBXOOUMbBIMU MEXHUYECKUMU cpedcmeamu,
ucrnone3dytom cneyuanbHo o06opydosaHHble camoaemesl, 8epmosemsi U MYHKMbsl HA3eMHO020
KOHMpoAsa».

3a spems, npoweduwee nocse asapuu, coesaHo oYeHb MHO20€, HAOKOM/AeH 02POMHbIU onbim U nosay4eH
cepobesHbili Hay4yHolll U mexHu4Yeckuli mamepuan. Hekomopsie 8onpocel pewaromcsa U
paccmampusaromca u celivac, uéem bypHoe obcyxwcoeHue Haubosee ocmpbix 80MNPOCco8 — 0CoObEeHHO
Kpumepues B803MOMXHOCMU [POMUBAHUA HACEAEHUA HA 302PA3HEHHbIX 8 pa3aAu4vyHol cmeneHu
meppumopusax. 30ecb OCHOBHAA CAOHHOCMb CB8A30HA C MeM, 4ymo, € OOHOU CMOPOHbI, MApu
cywecmsyrowem xapakmepe 340epA3HEHUA, YPO8EHb KOmMopo20 MoCmeneHHO yMeHswaemca C
paccmosHUemM om 8ecbMa CyWecmeeHHbIX 3HaYeHUl 00 Hysesbix, HyHHbl ornpedeseHHble Kpumepuu
B803MOMHOCMU MNPOMXUBAHUA, XO03AUCMBOBAHUA HA MAKUX meppumopuax;, ¢ Opyaol CMOPOHbsI,
u3eecmHo, Ymo paduoaKMuUBHOE U3sny4YyeHue, 8bi3bl8AIOW,EE MOPAHEHUE OP2aHU3MA, He umeem meo -
pemu4yeckoeo nopoza. 0O4eBUOHO mMaAK#e, 4YmMo, 4YemM MeHbWe 3dz2pA3HeHUe, memM MeHbuwe
gepoamHocme yuwepba u 3ab6onesaHull, HO Kak onpedeaums amy mepy? W kmo ee onpedeaum?
Cneyuanucmesl — pecnybauKaHCKUe, CO3Hble, MexOyHapoOHble? ObuecmseHHoCMb? BepxosHble
Cosemol pecnybauk u CCCP? (Xomsa cpa3y nocae asapuu MuH30pasom CCCP 6biau ssedeHbl
spemeHHble «asapuliHele» Kpumepuu). [o cux nop Hem ACHO20 omeema HA 3mu eonpocesl. [lo-
sudumomy, sonpoc ob 3sakyayuu 00AXeEH pewambca HO OCHoge 006pP0B0AbHO20 CO2AACUA CAMUX
ndell, HO rnocse MuwamesnbHo20 O03HAKOMsaAeHUA xomAa 6bl ¢ meopemuyecku B03MOMHbIMU
nocnedcmeuaMU MPOXUBAHUA HA 302pA3HeHHOU meppumopuu U onpedesneHuas COOMHOWeEHUA
«onacHocme — 6e3zonacHocme». M, no-eudumomy, Kpumepuu 803MOHHOCMU MPOHUBAHUA OO0AHCHbI
66IMmb HE MOALKO MEeOQUUUHCKUMU, HO U COUUAAbHbIMU, Yy4UMbIBAOWUMU 8C€ CMOPOHbLI 3M020 0YeHb
C/I0XHO020 U 8axcHeliweezo 044 nwodeli sonpoca.

be3ycs08HO, 02pOMHYIO posb 8 OasabHeliwemMm peweHuu npobsem 4epHobbIALCKOU asapuu ceieparom
coto3Ho-pecnybaukaHckaa [lpoepamma HeomaoxcHbix mep Ha 1990—1992 22. no auksudayuu
nocnedcmeuli asapuu Ha YepHobolabckoli ASC, ymeepxdeHHas Il ceccueli BepxosHozo Cosema CCCP
25 anpena 1990 2. (Ha amy npoepammy 6biano evideneHo 18 mapd. pybaeli), u coomsemcmayroujue
pecnybaukaHckue npoepammesi (YCCP, 6CCP, PC®CP), odobpeHHble amoli xce ceccueli BepxosHozo Co-
eema CCCP.

Cpedu 02poMHO20 4ucaa 3a0a4y, Komopble NPUXodua0Cb pewams Npu AUK8UOAYUU asapuu, o0HOU u3
Haubonee 8axHbiIx b6blAO0 onepamugHoe u3yvyeHuUe pPaduayuoHHOlU o06CmMaHOBKU U cmeneHu
pPaOUOAKMUBHO20 3A2PA3HEHUA MNPUPOOHbLIX cped. UmeHHO amu OaHHble bblau Heobxodumel 04
MpUHAMUA 3KCMpeHHbIX peweHuli no obecnevyeHuto b6e3onacHocmu HacesneHus: 06 3sakyayuu us
OMACHbIX UAU MOMEeHYUANbHO OMACHbIX Mecm; 0 Mepax, Komopslie HY¥HO NPUHUMamMob 3a npedeaamu
30H 38aKyayuu; o NpoduaaKkmuxke pPaduOGKMUBHO20 302PA3HEHUA U MeOUYUHCKOM 0b6CAyHUBAHUU;
06 obecneyeHUU NPOOYKMAMU NUMAHUA U 02pAHUYEHUU UX UCMOAb3080HUA 8 C/AyYae 3a2pA3HEHUSA, O
sgedeHuU Ab2om u m. .

OmeemcmeeHHOCMb 3a nposedeHue u3MepeHul, u3y4yeHUe pPaduayuoHHol 06cmaHOBKU,
so3delicmeuli paduauyuu u ux nocaedcmeuli, 3a opaaHuzauyuw pabom no aAuxkeuoayuu 3mux
nocaeocmeuli pacnpedesneHa caedyrouum obpazom:

1 lposedeHue u3mepeHuli u u3yvyeHUe pPaduayuoHHol ob6bcmaHoB8KU HaA camoli amomHol
CMaHyuu, Ha npomnaowadke cmaHuuu, 8 e.llpuname — xumu4veckue e8olicka MO CCCP,
cneyuanucmesl MuHamomsHepaonpoma.

2 lMposedeHue usmepeHul u uzyvyeHue paduadyuoHHOU 06CMAHOBKU 3a npedenamu YyKA3aHHbIX
30H — l[ockomeudpomem CCCP coemecmHo ¢ MuH3dpasom CCCP, MuHucmepcmeom ob6opoHsl CCCP,
Akademueli Hayk CCCP u coomeemcmeyrowumu pecnybaAuKAGHCKUMU MUHUCMepcmeamu U
sedomcmeamu (PCOCP, YCCP, 6CCP).

3 YcmaHosneHue Kpumepueg 803MOMHOCMU POMUBAHUA HACEAEHUA HA 30a2pA3HEHHbIX
meppumopuax, Heobxodumocmu 38aKyayuu U B8PeMEeHHO020 omcesneHUA, B88e0eHUA MHeCmKo20
KOHMpoaa 3a npodykmamu MUMAHUA, HOPMAmueo8 HA 3d2pA3HeHUe MnpodyKmos numaHua —
MuH30pas CCCP u AH CCCP.

4. OyeHKa noay4eHHbIX U Npo2Ho3Upyemblx 003 8BHEWHE20 U 8HympeHHe20 0bayyeHuA HaceneHus



Ha 3a2pA3HeHHbIXx meppumopusax — MuH30pas CCCP u pecnybauKaHCKUue MUHUCmepcmaed.

5. OnpedeneHue 8030elicmeua HA HacesdeHue paduayuoHHolU 06CMAHOBKU, MNpuUHAMUE
npodunakmuyeckux u seyebHolx Mmep, PEKOMEHOAUUU N0 NPOHUBAHUI HACEAeHUA HA 3a2pA3HeHHOU
meppumopuu — MuH30pae CCCP u pecrnybauKaHCcKUe MUHUCMepcmad.

6. PaduayuoHHbIl KOHMpPOoab npodykmoe numaHuas — MuH30pas CCCP, locaeponpom CCCP u
pecnybauKaHcKue MuHUcmepcmea u eedomcmaad.

7. Mepbl, HanpasneHHble HA YMeHbWeHUe 3a2pA3HeHUs U peKomeHOauuu 014 eedeHus
cenbcKkoxo3alicmeeHHbIx pabom Ha 3aepa3HeHHoU meppumopuu — Focazponpom CCCP u pecnybauk.
8. Jesakmusayusa 3a2pA3HEHHbIX meppumopuli, cmpoeHuli u mexHuku — MuHucmepcmeo
o60opoHbl CCCP coemecmHo ¢ AH CCCP u MuHamomaHep20npomMom.

Heobxodumo cdename pasvAcHeHUe no nyHkmam 1 u 2.

OuyegUOHO, Ymo 8 cay4Yyde asapuu HA meppumopuu npednpuasmus (8 OAHHOM cay4Yyae — Ha
A3C), usmepeHus Ha cmaHyuu, 3Hep20b6a0KaAX, NPOMMNAOWAOKe, 8 CAHUMAPHO-3AWUMHOU 30He, a
makxe Ha meppumopuu c80oezo Xusno2o 20podKa (e. MMpuname) nposodam dozumempucmsl camoli
cmaHyuu. B ceasu ¢ macwmabHocmeto asapuu, 26 anpena (8 0eHb asapuu) K onepamusHsim
usmepeHuamM 6blau npusnevyeHobl xumu4yeckue eolicka MuHucmepcmea o06opoHel CCCP. OHuU senu
usmepeHusa HAzeMHbIMU cpedcmeamu HA meppumopuu CMAaHyuu, npomsiwaneHHol naouw,adku, 8 a.
Mpuname u 6auxcHeli 30He (2nasHeim obpazom, 10-kunomemposoli), npumeikaroueli K YepHobbinb-
ckoli A3C, ¢ 26 anpens u 3amem OaumenvHoe 8pemMs, 8MaA0mMb 00 YKPbIMuUA pPa3pPyWeHHO20
peakmopa, u npedcmasnanu UHGopMayuro no ceoeli AUHUU.

Fockomeudpomem CCCP 8 coomeemcmeuu ¢ npoepammoli, pasdpabomaHHol 0n4
3KCmMpemasnabHblX cumyayuli, nposodusa u3MepeHUs pPAouUayuoHHol obcmaHo8KU HaA Mme-
meoposoeu4eckux CMAHUUAX, OCHAWEHHbIX peHmaeHomempuyeckol annapamypol; 26 anpens K
pabome noodkawYuUaCcA sepmosaem, 27 anpesaa — crneyuanbHo 060py0o8aHHbIl paduomempuyeckol u
npoboomb6opHol annapamypol camoaem AH-30pp, Komopeolli 8es, 8 OCHOBHOM, U3MepeHUs
«easzosoli» cmpyu.

WWupokoe u demanbHoe o06cnedosaHue pPadUOAKMUBHO20 3A2PA3HEHUA MNPUPOOHbLIX cped
loczuopomemy CCCP 6obino nopyvyeHo OnepamusHol epynnoli Moaumb6ropo LK KMNCC seyepom 29
anpensa, u ¢ amoz2o momeHma [ockomeudpomem CCCP peeynsapHo npedcmasnsan 0emasabHyo U
06WuUpHY0O UHGopMayuto o 3az2pa3HeHuu. OHA OMHOCUAACL K meppumopuu 3a npedeaamu 30Hbl
delicmeua nodpaszdeneHuli xumeolick MuHucmepcmea o0b6opoHsl CCCP — 10-Kunomemposoli 30HbI
sokpye YAIC, nockonbKy K 29—30 anpena sma 30Ha 6biaa obcnedosaHa, u peweHue o0b 3sakyayuu
HaceneHus u3 Hee 6bia10 NpuHAMo, a U3 2. llpuname u pada cen HacesneHue yxce 6b1aA0 38AKYUPOBAHO.

KoHe4Ho, 8 danbHeliwem usmepeHus, nposodumesle xumeolickamu u F'ockomeudpomemom CCCP
(u Opyeumu sedomcmeamu), 6biaAU CKOOPOUHUPOBAHLI, HO pazdeseHUe OMeBemcmeeHHocmu o
meppumopuu ocmasasaoce u Oasee — [ockomeudpomem CCCP npedcmasndan 0emanbHyKO
UHpopmayutr 3a npedeaamu 10-kunomemposoli 30HbI no eceli meppumopuu CCCP.

C 29 masa 1986 2. omeemcmeeHHOCMb 30 8blMO/IHEHUE 8CeX 8bluleriepeyucsieHHbiX mep bbiaa
go3noxeHa Ha [ockomeudpomem CCCP, MuH30pas CCCP, MuHucmepcmeo ob6opoHbl CCCP u
Akademutro Hayk CCCP. B pabomy no maccossim usmepeHUuam bbiau 8ogaeqyeHsl, MOMUMO YKA3AHHbIX
sedomcmes, MuH30passl pecnybauk (PCOCP, YCCP u 6CCP), AH pecnybauk, locazponpom CCCP u
pecnybauk, focydapcmeeHHbili kKomumem CCCP no ucnons3osaHuto amomHoli aHepauu, MuHeeo CCCP
u pecnybauk, f'ockomnec CCCP u pecnybauk u mHoaue Opyaue opeaHu3ayuu. BHavyane uszmepanuce
YpOBHU paduayuu (MowHocmb 003bi, Yypo8eHb 2aAMMA-u3ay4vyeHus), 3amem U30MOMHbLIU cocmas
3a2pA3HAOWUX sewecms (C camosnemos U sepmosemos onpedensanca chneKkmpanbHelll cocmas
usnyvyeHua, 8 aAabopamopuax MNPUMEHAAUCL CleKkmpansbHselie U paduoxumuyeckue memoosl),
onpedenandace MNA0MHOCMb 302PA3HEHUA MECMHOCMU o0moeabHbIMU PAOUOHYKAUdaMU U  UX
KOHYyeHmpauyus e 8o3dyxe, sode u buome.



Bca oepomHas UuHgopmayusa onepamusHo 0b6pabameieanacb, AHAAU3UPOBAAACL U
nepedasanace 8 OnepamusHyto epynny lMoaumb6ropo LUK KINCC u lpasumenscmeeHHy0 KOMUCCUIO,
pykosodcmey pecnybauk (PC®CP, YCCP, bCCP) u obaacmeli, meppumopuu Komopbix nodeepaaucs
cywecmeeHHOMY 302pA3HeHUlo, a 3amem U 8 pA0 3a2pA3HEHHbIX palioHo8, a4 Makie 80 8ce
MUHUCMepcmea U sedoMcmed, 3aHUMAwWuUeca aAuKkeudauyueli asapuu u Hyxcoaruwueca 8 amoli
UHgopmauuu.

Ob6obweHHasas UHpopMayuda, HA OCHOBAHUU KOmMoOpol MNpUHUMAAUCE UEeHMpPAasau3oB8aHHbIe
peweHusa, u Opyeue, ocobeHHO Cc800Hble Mamepuasabl paccmampueanuce Ha MexsedomcmeeHHoOU
Komuccuu no paduayuoHHOMY KoHmMposrw npu Fockomeuopomeme CCCP, Komopas KoopOuHuposanaa
pabomel no u3y4yeHuto paduauyUoHHOU O06CMAHOBKU U KOHMPOAUPO8Asaad uUX mMemoodu4yeckoe U
npubopHoe obecrieyeHue, @ MAK*HE NPABUAbLHOCMb U HO0eHHOCM®b nposedeHus uamepeHud.

Bonpoc pacnpocmpaHeHua UHGOpMayuu O 3a2pA3HeHuUuU pewana [IpasumenscmeeHHan
Komuccus.

14 masa 1986 2. 8 sbicmynaeHUU no mesaeguldeHUto 8 853U ¢ asapueli Ha YepHo bbinbckoli ASC
FeHepansHebll cekpemaps LUK KICC M. C. lopbaves sHec npedaoxeHua o cO30aHUU MeXOYyHAPOOHOo20
pexcuma 6e3zonacHozo paszsumus AdepHoll sHepeemuKku U obpamusaca ¢ coomsemcmeyuuMU
nocAaHUAMU 8 pPA0 MeMOYyHAPOOHbIX opeaHuzayuli: MexdyHapoOHoe azeHMcmMeo Mo amomHol
aHepauu (MATAT3), BcemupHyo Memeoposao2uvyeckyo opeaHusayurw (BMO), BcemupHyro
opeaHuzayuto 30pasooxpaHeHus (BO3), [lpoepammy OpeaHuzayuu Ob6veduHeHHbix Hayul no
okpyxcaroweli cpede (OHEN).

Bce saxtHeliwue mamepuanasl Mo asapuu u ee nocaedcmsuam, d MAKHe Mo AUK8UOAUUU
nocneocmesuli (KaKk onepamusHsie, MaK U Hay4Hsele) bbiau nepeddHsbl 8 YKA3aHHble MeXOyHAPOOHble
opaaHu3zayuu: npexode ecezo, 8 MAFTATS — 8 aseycme 1986 2., 6 BMO u HHEIN — e 1987 e.
(Mamepuanel npodoaxarom nepedasamecs Mo mMepe noay4eHus).

MexcOyHapoOHble opeaHu3ayuu 6biIcmpo U MNO0A0XUMENbHO OMKAUKHYAUCb6 HA nocaaHue M.C.
lopbayesa u npednpuHAnU Heobxodumesle Mmepbl.

boinu paszpabomaHel U NpuHAmMbsl 08e MexOyHapoOHble KoHeeHUuuu (Cosemckuli Coro3
MpucoeduUHUACA K 3MUM KOHBEHUYUAM).

Ha ocHosaHuu npedcmasnaeHHolU uHgpopmayuu u obcyrdeHuli bbin NpuHAmM umozo8sili 00KAao
mexOyHapoOdHol KoHcyanemamugHol epynnsl no AdepHoli 6esonacHocmu. lepedaHHble mamepuasnbl
(ux o6vem 8 KOHe4YHOM 8ude onpedensan FocyoapcmeeHHbIl Komumem o UcrnoaAb308AHUK AMOMHOU
aHepeuu) b6biau onybaukosaHsl 8 HaAy4yHol neyamu u 6 6ude omoesbHbIX bpowwp, 8 3MOM
mamepuase coo0epianucs U Kapmel paduayuoHHol o6cmaHo8Ke 8 30He 302PA3HeHUA (Ha KoHey Mas
1986 2. u KoHey 1987 2.). AaHHble 0 paduayuoHHOU obcmaHoBKe 8 wecmu MyHKMAax HernpepbieHo
nepedasanuce Nockomauopomemom CCCP e MATATS.

C chespana 1989 2. ecAa UHPoOpMaAuua O 302pA3HEHUU MeCMmHoCmu U npupooHbIX cped
nybaukyemcsa e maccosoli omkpeimoli neyamu (eazemsi «llpasda», «Cosemckaa benopyccusar,
«PadsaHbcKka YKpauHa», «bpaHckuli paboyuli» u 0p.). B urone—aszycme 1989 2. lockomeudpomemom
CCCP u30aHbl 60AbWUM MUPAHOM U HANpassaeHsl 80 8ce palioHbl bpowtopsl ¢ UHpopmauyuel o
302pA3HeHUU MecmHocmu doazoxusywumu uzomonamu 2’Cs u °°Sr, npedcmasafouUMU 0CHOBHYIO
onacHocme, 8 HacesneHHbix NnyHkmax PCOCP, YCCP, ECCP (sce2o HecKoabKO mbica4). Bo MHo2ux Hace-
AIeHHbIX MYHKMaAx UHgopmayua 00800UMCA MeCMHbIMU 8AACMAMU 00 HdAcesneHUs e8cemu
docmynHeiMU cpedcmeamu.

B npednaeaemoli yumamenio KoaaekmueHoli moHozpaguu o0b606uweHbl 0CHOBHble OOHHbIE O
padUOAKMUBHOM 3a2pA3HEHUU [MpupodHbuix cped 8 pesysbmame 4YepHobbinbckoli asapuu,
fnosy4YyeHHble 30 nepsblie mMpu ¢ NoA08UHOU 200a, m. e. 3a nepuod 1986 — 1989 e2. (smu OaHHbIe
donosaHeHsl 8 1990 2.) 3a npedeaamu camoli CMAHYUU U NPOMbIUuIAeHHOU Naou,aoKu.

Amu OaHHble A8UAUCL OCHOBOU 078 onepamusHbIx U NaaHosbix Oelicmeull, npednpuHUMaemsolx 018
obecnevyeHua besonacHocMu HacesneHUA, 8 MOM yYucae onpedesneHue 30H OMYyHOeHUA, 30H
58aKyayUU HaceneHUA U Yecmkoz2o KOHmMposasa. OHU WUPOKO UCMO0Ab3YomcA 04aA onpedesneHus
ycnosuli eedeHus xo3Alicmead Ha 30epA3HeHHOU meppumopuu, nApuHAmua peweHul no



de3akmueayuu, 00NOAHUMENBHOMY OMCesneHU U Opyeum mepam no aAukeudayuu nocaedcmeul
asapuu.

B noayvyeHuu amux OQHHbLIX MNPUHUMAAU y4acmue Ccrneyuanucmel nepevyucseHHblX ebllie
sedomcma.

B KHu2ze 8 OCHOBHOM MpedcmasseHbl Mamepuasnsl, Noay4yeHHole 8 pamrkax pabom Fockomeudpomema
CCCP.

JlaHHbIe 0 padUOAKMUBHOM 302PA3HEHUU MpupoOHbLIX cped npu asapuu obcyxcdanuce Ha
nepeoli Bcecotw3Holi KoHgpepeHyuu «PaduayuoHHble acrnekmesl YepHobblAbCKOU asapuu»,
nposedeHHoli ¢ 22 no 25 uwHA 1988 2. 8 2. O6HUHCKE 8 coomeemcmeuu C peweHuem
Frockomeudpomema CCCP, [Ipeszuduyma AH CCCP, MuH30pasa CCCP, [locaeponpoma CCCP u
MuHucmepcmea obopoHbel CCCP, u Opyaux Hay4yHbix KoHpepeHyuax 8 CCCP u 3a pybexcom. Llenovro
HacmoAauwel KHU2u A8AAemcA O03HAKOMJeHue Ccrneyuanucmos U WUPOKUX C/oe8 HacesneHus ¢
0606WEeHHbIMU OAHHbLIMU O PAOUOAKMUBHOM 3a2pA3HeHUU nMpupodHoli cpedsl 8 pedynbmame asapuu
Ha YepHobbinsbckoli A3C. Asmopbl cmapaauce o0b6vekmusHo o0606wums UHpopmMayuw o
paduayuoHHol obcmaHoBKe, PAOUOAKMUBHOM 3d2PA3HEHUU MNPUpPOOHbIX cped mnocqae dasapuu, a
makxe npedcmasume OdHHblE, Jaexawue 8 O0CHOoB8e HAy4YHO20 O0OO0CHOBAHUA MPUHAMbIX U
IpuHUMaemMobix Mep 8 30HAX, 3ampoHymeix asapueli Ha YA3C, m. e. uHgopmayurw, Komopas
Heobxoo0uma u maccosomy nompebumesnto, U MHO2UM Creyuaaucmam.

KHuea paccyumaHa KaK Ha Maccosozo Yumamessa, MaK U Ha WUpoKuli Kpye cneyuaaucmos.

KoHeyHo, 6onee ckpynynesHoll HAy4YHbIl AGHAAU3 MOAYYEHHO20 02POMHO20 Mamepuand u e2o
obobweHue — Oeno bydyuwezo. C Hawell MOYKU 3peHUSA, 8 KHU2e He 8ce mamepuasnsl U3/10HEeHbl
00UHAKOB0O 0emasnbHO; K COXaAneHU, He npedcmasusnocs 803MOIKHbLIM rpussedyo K pabome Had
amoli «npedsapumensvHoli» KHuU20lU 6ecb HAy4HbI KOHMUH2EHmM Ccrneuyuaaucmos, npuHUMasuwux
yyacmue 8 AUKBUOAUUU asapuu.

MHoeue npusodumesie 8 KHuUee OdHHble 0nybauKosaHbl npu nepedaye 8 MeMOYyHAPOOHbIE
opaaHuzayuu — MATFAT3, BMO, IHEI, a makxe 8 MypHAAax «AMOMHAA 3Hepaua» U
«Memeopoaoaus u eaudposoz2us», npedcmassneHbl HA MeEMOYHAPOOHbIX KOHpepeHuuUax u
cosewaHusax, npugedeHbl 8 2a3eMHbIX Ny6aAUKAUUAX.

KHuea cocmoum u3 0syx uacmel. B nepsoli ocHosHol mamepuan obobweH 8 ¢opme,
docmynHoli 0a4 €aAMO20 WUPOKO20 Kpyaa vYumamenel; 8 3my 4acmb BK/AOYEeHbl mMamepuansi
UMnposuU3UpPOBAHHOU a8MOpPCKOl npecc-KoHgepeHyuu, 20e cmasaAmMca 80Mpocbl, UHMepecyruue
MHO2UX Y4YeHbiX U WUPOKYyo obuecmseHHoCMb, U Npusodamca omeemsl HA HUX. Ima 21a8ad
ompaxaem ocmpomy U HONPAXHEeHHOCMb cumyayuu, cywecmsayowel 6 3a2pA3HEHHbIX 8
pesynbmame asapuu palioHax. 30ecb xe Oeanaemcsa MNoNb6IMKA pPaA3bACHUMb GaKkmuyecKkoe
nonoxeHue u 0ams 06beKMUBHYy0 0606WeHHY UHGPOPMAyU O paduayuoHHol obcmaHogKe U
3a2pA3HeHUU NMpupodHbIX cped. Bmopaa yacme KHuUz2u KAk 6bl A815emcsa Hay4YHoIM 060CHOBAHUEM C
npusnevyeHueM WUPOKO20 (AKMUYECKo20 mamepuaaa nepeoli yacmu KHueu u eceli npobaemel,
Komopol nocedawieHa KHuaa.

Asmopamu Hacmosauwel KHU2u A8AA0MCA cneyuanaucmel, NpuHUMasWue AUYHOE yyacmue 8 usy4yeHuu
paduayuoHHol 06cmMaHOBKU U pPaduoaKmMueHO20 3d2pPA3HEeHUSA MNPUPOOHbLIX cped U AuKeudayuu
nocneocmeuli agapuu 6yKkeasnbHO ¢ nepsbix OHeli nocse Hee.

Paboma Had KHuzoll pacnpedeneHa caedyrwuwum obpaszom: npeducnosue HanucaHo (O.A.
U3pasnem; 2nasa 1 HanucaHa H0.A. U3pasnem, C.M. Bakynosckum, B.A. Bemposeim, B.H. lNlempoasbim,

®.A. PosuHckum, E.[l. CmyKuHbim; enasa 2 — H0.A. N3pasanem; e2nasea 3 — [0.A. U3pasanem, B.H.
MemposbiMm, a makxce B. A. Bemposvim (n. 3.1) u E. A, CmykuHoim (n. 3.8); enaea 4 — E./[.
CmyKkuHbiM, a makxe B.H. Mempoebim (n. 4.1); enasea 5 — B. A. Bempogsim; e2nasa 6 — C.M.

Bakynoesckum, ®.A. PoguHckum, a makxce B. A. Bemposawsim (n. 6.7); enasa 7 — 0.A. U3pasnem, B.H.
lemposbim; 2nasea 8 — B. A. Bemposgsim.

Asmopbl 8bipaxcarom eaybokyo 6aaz00apHOCMb 8CeM creyuaaucmam, MnpUHUMas wWum
yyacmue 8 pabomax no cbopy mamepuanos U 8 rnoay4eHUU OAHHbIX, KOMoOpble UCN0/b3080/UCH 8
Hacmosauwel moHozpaguu.



YACTb 1

Fnasal
BMECTO BBEAEHUAL.
OTBETbl HA HAUBOJIEE BAXXHbIE BOMNPOCHI

B HacToswel rnase Mbl MOMbITaeMCA OTBETUTb Ha Haubosnee BaXKHble, CNONKHblE
BOMNPOCHI, CBA3aHHble C NPOH6NEMON PAaLMOAKTUBHOIO 3arpA3HEHMA OKpYyXKatowelh NpUpoLHOWM
cpeabl B pe3yabTaTe YepHOObINBLCKOM aBapumn. Bonpocbl coCcTaB/ieHbl TaKMM 06pasom, YTO OHMU
3aTparvBatoT npobnembl, KoTopble 6bosee BCero MHTepecyrdT M becnoKosaT ntoaei. YacTb u3
HUX ABNAETCA CMHTE30M BOMPOCOB W CYXAEHWI, BbICKa3aHHbIX HaceneHuem r. bparuHa, n.
Monecckoro, n. Hapoauuu, Haposnsa u gp. BO Bpema BCTpe4y aBTOPOB C MX HaceneHuem, a
TaK)Ke BOMPOCOB, C KOTOPbIMM 06pallanncb K Ham HapoAHble AenyTaTbl, XYPHAAUCTbl B
oduLManbHbIX U YacTHbIX becenax. OTBeTbl B OCHOBHOM Haxo4ATCA B paMKax KOMMNETeHL UM
aBTOPOB KHUTK (reodmn3nYecKme acnekTbl).

OTBeTbl Ha HeKOoTopble BOMPOCbI BXOAAT B KOMMNEHTEHLMIO CMEXHbIXx obnactei
AEeATeNbHOCTU (34PaBOOXPAHEHMNA, arponpoma), Ho Takum 06pas3om AO0CTUraeTCs LEeNoCTHOCTb
oTBeToB (Cc 06f3aTeNbHbIMM CCbINKAMM Ha COOTBETCTBYHOLWME MCTOYHUKM WMHOPMALUK);
OTBETCTBEHHOCTb 3a aKTUYEeCKMe JaHHble WU KPpUTEepUW, B KOHEYHOM WTOre, NeXUT Ha
npeacTaBUTENIAX COOTBETCTBYIOWLMX CNEeLMaibHOCTEN.

B oTBeTax WWPOKO ucnosnb3oBaHa WMHPoOpmMaLMA O NOCNEACTBUAX YEPHOObIIbCKOM
aBapuu, onybnavkoBaHHaa B nocnefHee BpemAa B rasetax «lpaspga», «M3BecTuay,
«MeanunHckan raseta», «CoseTckan benopyccua», «PagaHbcKka YKpauHa» v ap.

Bonpoc 1. Kakaa 0015 paduoakmusHbiXx seujecms (U 1o KAKum rnpuvyuHam) esiina u3 aKmusHol
30HbI peaKkmopa npu asapuu 8 npupooHyto cpedy? Oe Haxo0amca ocMasnbHble PAOUOAKMUBHbIe Mpo-
OyKmoI?

B pe3synbTaTte HeagepHOro B3pbiBa peakTopa 4-ro 6s10ka YepHobbinbeckot A3C (YAIC)
6bl1M  NOBpeXAeHbl W pasrepmMeTM3MpoOBaHbl TenaoBbligendatowme snemeHTtol (TBIJ),
copeprkaume agepHoe Tonamneo (ypaH-235) n Hakonuewmeca 3a Bpema paboTbl peakTopa (4o
Tpex NeT) pPaAMOAKTUBHbIE MPOAYKTbl AeneHuA (COTHM PaAMOHYKAMAOB, BKAOYAA pPAg
AONTOXUBYLLMX) U aKTUBALUU HENTPOHAMMU.

Mo Hawum oueHkam, obuiee OTHOCUTE/NbHOE KO/IMYECTBO MNPOAYKTOB AAEPHOro
AeNneHnAa, BblleaWNX B NPUPOLHYIO cCpeay U3 pa3pyWeHHOro peakTopa, cocrtasafaeTr 3,5—
4,0%. 3Ta umdpa nonyyeHa NyTeM UHTETPUPOBAHMA AKTUBHOCTMU (TOYHEE, SHEProBbIAENEHMUA)
BCEX PaAMOAKTUBHbIX BELW,ECTB, BbINaBWMUX HA 3eMHYIO NOBEPXHOCTb Ha Tepputopum CCCP 3a
npegenamu YASC M ee NPOMbIWIEHHON NAOWAAKN, U CPAaBHEHUA MOAYYEHHON CyMMapHOW
aKTUBHOCTU C TEOpPeTUYECKMM 3HaYeHUEeM aKTUBHOCTU MPOAYKTOB, HAKOMUBLUMXCA 3a Bpema
paboTbl peakTopa. Mbl He noAcYMTbIBAaAM BbIOPOC 3TUX BewecTB B aTmocdepy B Apyrux
eaAnHULAx (Hanpumep, B KUAOrpammax) M nybAnMKYyemM TONIbKO TO, YTO U3MEPAAN U USMEPAEM.
HekoTopasa 4acTb pagMOaKTUBHbLIX NPOAYKTOB Oblna yHeceHa BO34YyWHbIMM NOTOKamMKW 3a
pybex, npuyem netyyme M30TONbl — B 3HAYUTENbHOM Kosau4vectBe. OCHOBHAA 4YacTb
PaAMOaKTMBHbLIX BELWEcTB, MNO-BUAMMOMY, OCTajlacb B 30HE pas3pyleHHOro peaktopa (B
npeaenax NOBPEXAEHHOro Kopnyca M 34aHWA) MU HEKOTOpPOe KOJIMYeCTBO MOMaso B 30HY



pa3bpocaHHbIX 31eMEHTOB pa3pyweHHoro 610Ka B HenocpeaCcTBEHHON 61M30CTU OT peaKkTopa
(B HacToALWLee BpeMSA BCE 3TU 3/IEMEHTbI B OCHOBHOM CO6paHbl U 3aXOPOHEHDI).

Ob6uwasn gona BbI6pOCa HECKONbKO MpeBbilaeT Ha3BaHHOE 3Ha4YeHMe, HO, NO-BUAMMOMY,
HEe3HauYUTeNbHO, MOCKO/bKY Ha 6onblune paccTosHUA (3a pybexk) moram ymutm nuwb netyyune
paAMOaKTMBHbIE MNPOAYKTblI, A0NA KOTOpPbIX B obwem Bblbpoce OTHOCUTENbHO HeBEeNWKA
(Kpome mn3oTonoB 61aropoAHbIX ra3oB, KOTOPbIE Mbl HE YYUTbIBAEM NPU ONpeneieHUn [0Nu
BbIOpOCa, TaK KaK OHM He y4yacTtBoBasM B GOPMMPOBAHUM 3aArpA3HEHUA MECTHOCTU WU He
norAoWannce OpraHMamamm awaen, xoTa W npeacraBnanm cobol MUCTOYHUK ramma-
nsnydyenua). Ona ues3na-137 npoBeneHbl pacyeTbl [A0AM BbINAaAEHUA WM HA [AaNbHUX
paccToaHMAX (N0 3apybekHbIM AaHHbIM). M30TONHbLINM aHanAU3 Npob Ha JaNbHUX PACCTOAHUAX
MoKasan, YTo BKJAAg APYrMX M30TOonoB B obuwyt ponato Bbibpoca 3a npepenbl CCCP Becbma
He3HayuTeneH.

Kpome nepBoHavyanbHOro Bblbpoca B MOMEHT aBapuu, B TeYEHUE HECKONbKUX AHEWN
(okono 10) n3 30HbLI peaKTopa MPOAO/IKANU BbIXOAUTb /leTyyne BelecTBa (M30ToNbl MopAa,
Tennypa, uesunda, pyteHua u ap.). NMos3Tomy OTHOCUTE/NbHOE KOJAMUYECTBO 3TUX 3/EMEHTOB
(apons) B BbIBpOCcax 6onbwe. MocTynneHWe paaMOAKTUBHOIO Moga B MPUPOAHYH cpeay
coctaBuno okono 30%, uesma — okono 15%, B TO BpemA KaK BblIBpPOC «TyronnaBKUX»
paavoHyknAnaos coctasun meHee 0,5— 2 %. NMoBTopAaem, CyMMapHbI BbIXO4, pagMOaKTUBHbIX
npoayktos oueHusaetca B 3,5—4,0 %. MoasuBwuecAa B nocneaHee Bpema (1989 r.) B
HecneuManmsnpoBaHHbIX XypHanax («HoBblh mup», No 6; «CmeHa», N2 24) KonnyecTBeHHble
OLEHKM BbIOPOCOB PAAMOHYKAMAOB HE OCHOBaHbl HA KaKUX-AMB60 odULMANbHbBIX
3KCMEPMMEHTANbHbIX AaHHbIX U OTHOCATCA K Bblbpocy AagepHoro Tonavea. HasbiBaeTca fons
Bblbpoca Ao 70 %, B TO BpemAa KaK akagemuk E. M. Bennxos Ha ceccum BepxosHoro CoseTa
CCCP 25 anpensa 1990 r. otmeTtun, 4to 97 % AapgepHOro TonaMBa OCTAeTCA BHYTpWU capkodara
(cm. «U3BecTuA», Noe 117 ot 26.04.90).

Bonpoc 2. Cayyanucb AU paHee asapuu, nodobHvlie 4epHobbinbcKol? CpasHUMbI AU OHU 10
8bI6POCAM PaOUOAKMUBHbLIX BEU,ECME 8 OKPYHAOWYHo cpedy?

Menkux u cpeaHnx asapuin y 6onee yem 400 gelcTBYIOWMNX B MUPE PeaKTopoB 6bino
MHOTO.

Echn roBopuTb O KpynHbIX aBapuAx, TO HeobxoAMMO HanoMHUTb 06 aBapun B
Yunackenne (BenukobputaHma) B 1957 r. n aBapumn Ha peaktope Tpumann-Annena 8 CLUA
HEeCKONbKO neT Hasag. Mpu aBapum Ha Tpumain-AkineHg 3a npeaenbl Kopnyca peakTopa
BbIWAO 25 % paamMoakTMBHOro nopa, 53 % uwesna (No AaHHbIM KypHana «MHBAaMPOHMEHT» 3a
ceHTAbpb 1986 r.), HO B NpUPOAHYIO cpeay 3a NpeAenbl BHEWHUX 3aLUTHbIX COOPYXKEHUN
peaKkTopa BblAENNA0Cb OTHOCUTENbHO HEBONbLIOE KOAMYECTBO PAAMOAKTUBHBIX NPOAYKTOB.
Yto KacaeTcA Bbibpoca pagMOAKTUBHLIX BeWecTB B MNPUPOAHYIO cpeay, TO aBapua Ha
YepHOObINIbCKOM CTaHUMM — camas KpynHas B Mupe.

Bonpoc 3. Kakasa paduayuoHHaA 06CmMaHoBKa CA0XUAACL 8 HAWel cmpaHe 8 yes0M nocse asapuu u
Kakoli oHa npedcmasssemcsa celiuac? Bedemca nu HenpepoigHbIl KOHMPOabL 3ad paouayuoHHOU
obcmaHosKoll u Kem? HaCKos1bKo Ha0ex Hbl osy4YeHHble OaHHbIe ?

Ecnn oTBeTUTb KpaTKo — o06CTaHOBKa Hanpa)keHHas. O6was naowaab C YPOBHEM
3arpAs3HeHna uesmem-137 Bbiwe 15 KM/KM2 coctasnaetr okosno 10,2 Tolic. km2. Ha 3Tol
Tepputopuun (3a npepenamu 30HbI npoBegeHHol B 1986 r. saBakyauum) K Havany 1990 r.
npoxusano 230 Tbic. yen. TeppuTOopuUA C YPOBHEM 3arpA3HeHMA Bblwe 5 KM/KM2 coctasnder 28



TbiC. KM?, a Bbiwe 1 Ku/km?> — HemHorum 6onee 100 Tbic. KMm>. (Moppo6bHO 06 3TOM CM. rA. 2.)

HazeMHbIMM n3MepeHnAMN YypOBHEN pagmnaLmnmn 3aHMmatoTca bonee 15 opraHmMsaumnm u
MHCTUTYTOB  MHOIMX BeAOMCTB, B TOM u4ucne  pecnybamkaHckmx.  Cyuwectsyer
MEBEJOMCTBEHHbIN COBET MO KOHTPOAK paAMauMOHHOM 06CTaHOBKM (ronoBHaA
opraHusauma — lockomrugpomeT CCCP). Bce 0606uieHHble AaHHble pacCMaTPUBAlOTCA Ha
cogeTe. Ecnn obHapykmBatoTCA NPOTMBOPEYMBbLIE AaHHble, OHM TWATE/NIbHO MPOBEPAIOTCA,
M3MepeHna NpoBOAATCA MOBTOPHO CNEuMannCTaMWU HECKONbKUX OpraHusauui. B Kakgom
HaceNeHHOM MNyHKTe nNpoBOAATCA AOECATKM, COTHU PEHTTeEHOMETPUYECKUX WU3MEPEHUN
(M3mepseTcs MOWHOCTb A[03bl FamMma-u3nyyeHua), oTbupatoTca AecATkM npob [ns cnek-
TPOMETPUYECKOTO U PAAUOXMMUYECKOTO aHANN30B OTAE/IbHbIX M30TOMOB MO PACCMOTPEHHbIM
M NPU3HAHHbLIM KONZIETMAaNbHO METOAMKAM (BCero 3a 3Tu rofbl NnpoaHaansnposaHo 6onee cTa
TbiCAY NP06, B OCHOBHOM Ha A0NTOXMBYLWME N30TOMNbl — Le3ni-137, cTpoHuMin-90, NAYyTOHUM-
239).

B nepBbli roa NpPOBOAMACA LWKMPOKOMAcCWTabHbIM aHann3 npob u Ha 6onee
KOPOTKOMUBYLLME M3OTOMNbI: NaHTAaH U 6apuii-140; LMPKOHUN U HMOBUIK-95; pyTeHnn-103, -
106; uepuin-141, -144; uesnin-134 n ap., a B Ha4anbHbIN Nepuos — Ha HenTyHUI-239; noa-
131, -132; tennyp-132 n gp. 3TN M30TOMblI YYUTbLIBANIMCb KAaK MNPU pacdeTax A03 BHELWHEro
obayyeHuAa, Tak U Npu onpefeneHnUn ypoBHA 3arpsA3HEHMA NPOAYKTOB MUTAHMA U A030BbIX
Harpy3oK BHyTpeHHero obayyeHna (MuHsgpasom u focarponpomom). MamepeHusa oTAeNbHbIX
M30TONOB BEAWCb W NO3Xe, HO WX BKAag B A03y CTAaHOBUJACA BCe MeHblle
(cm.cooTBeTcTBYlOWME TNnaBbl). Kpome TOro, BCcA Tepputopua perynapHo obcnepyetca c
NMOMOLLbIO aBMacpeaCcTB. Takaa cMCTeEMA U3MEPEHUIM AaeT AOCTAaTOYHO BbICOKYH TOYHOCTb (B
cpeaHem 30%), XOTA BO3MOXHbI oTAeNbHble 60bline OTKNOHeHUA. HaumHana ¢ 1990 r. (a B He-
KOTOopbiXx mecTax u ¢ 1989 r.) npoBoaATcA «NoABOpPHbIe» obcnenoBaHUA, T. €. USMEPEHUA B
Ka*AoMm ABOpe, Ha MHAMBMAYANbHbIX y4aCTKax MU B AOMAX Ha 3arpA3HEHHbIX TePpPUTOPMUAX,
ocobeHHO Tam, rae npakTuUkyeTca fobpoBONbHOE OTCeNeHUe C rocyAapCTBEHHOM KOMMNEHca-
unen.

HoBble KpynHble 30Hbl 3arpA3HeHna nocne 1986 r. He ob6HapyXKeHbl. Ewe B Havyane mas
1986 r. 6blAM NpoBepeHbl TwWaTesbHble aBMALMOHHble 06CNenOBaHMA NPAKTUYECKUM BCeu
eBponeickon yactm CCCP (kapTa npuBeaeHa B KHUre). Ha aTon KapTte oT4eTAnBO BUAHA 3a-
rPA3SHEHHAA TEePPUTOPUA K CEBEPO-BOCTOKY OT OCHOBHOMW 30Hbl — Ha CTbike MormnescKom,
fomenbckoit (BCCP) n bpsaHckon (PCPCP) obnactenn, B8 Opnosckoi, Tynbckon, Kanyskckon
obnactax (PCOCP), a TakKe K 3anagy OT OCHOBHOW 30Hbl B palioHe NnHcKa u POBHO, K tOry U
toro-3anaay B parioHe benoi Llepken n KaHesa, B palioHe MBaHO-PpaHKOBCKA U B MeHbLUel
cTeneHn — B pAde Apyrux panoHos esponeinckor yactm CCCP. OpHako nocnepnoBaTesbHO
YTOYHAKTCA W30/JMHUM 3arpA3HEHUA B OTHOCUTENbHO C€Nabo 3arpA3HEHHbIX 30HaX,
focarponpomom 1 MunH3apaBoM M3y4atoTca KOIGOULMEHTbI Nnepexoaa M30TOMOB B NuULLEBbIe
NPOAYKTbl, KOTOpble 3aBMCAT OT TMNA MNOYB, BbICOTbI M COCTaBa TpaBocCcToA M T. 4. Tak, B
PoBeHCKOM 06/1aCTV NPU OTHOCUTENBHO HEBbLICOKMX YPOBHAX 3arpsa3HeHnsa (okono 5 KM/KM2 7
MeHee) 6bl10 06HapYKEHO YCTOMYMBOE NPEBbILIEHME HOPM MO 3arpaA3HEHUI0 MOJIOKaA.

Echn BHauyane Bce cuabl b6poweHbl 6blM HAa MaccoBble U3MEPEHWUA U CbEMKMU
TEPPUTOPUM C NNOTHOCTAMM 3arpA3HEHMA BblWe YCTAHOBJ/IEHHbIX B KayecTBe KpuTepwus
JKECTKOro KOHTpons (Hanpumep, no uesmio-137 — sbiwe 15 Ku/km?), To 8 1989—1990 rr.
NPOBOAMUANCL CbEMKM Ha TeppUTOPMAX C NAOTHOCTbIO 3arpAsHeHmAa 1 ... 5 KM/KM2 C uenvto
YTOYHEHUA N3ONNHUIA B 3TUX Npeaenax.

MyTem TwWaTenbHbIX ABUMALMOHHBLIX M HA3EMHbIX 06CNefo0BaHUM MNpaKTUYECKU BCeM
Esponenickon 4vactm CCCP yTOYHAKOTCA WM3O0NIMHUW 3arpA3HEHMA B OTHOCUMTeNbHO cnabo
3arpA3HEeHHbIX 30HaX, A TaKXe 3HayeHuAa KoaddMUMEeHTOB nepexona M30TOMOB B MULLEBbLIE



NPOAYKTbl, KOTOpble 3aBWUCAT OT TMMa MNOYB, BbICOTbl M COCTaBa TPABOCTOA W T. A. Tak, B
PoBeHCKOM 061aCTV NpU OTHOCUTENBbHO HEBbBICOKMX YPOBHAX 3arpAsHeHna boino obHapyKeHo
yCTOMYMBOE NpeBblEeHME HOPM 3arpA3HEHUA MOJIOKA.

Heobxognmo oTMeTUTb euie oA4HY OCOBEHHOCTb: MPU MOBTOPHLIX (6oNee AeTafNbHbIX)
M3MepeHnAx B pafe HaceneHHbiXx NyHKToB B 1988 — 1989 rr. o6HapyXMBanucb oTAeNbHble
TOYKM MAM NATHA MANOro pasmepa C MNOBbIWEHHbIMM MJAOTHOCTAMM 3arpAsHeHnA. ITO
obycnoBneHo npexae BCero getasvsaumen CbeMOK Tam, rae 3arpA3HeHMe MmeeT KpanHe
HEepPaBHOMEPHbIN, «MNATHUCTbINY, XapaKTep, a TaKXKe MNOABUBLIMMMUCA MO3XKe BCAeACTBUE
nepeHoca W «KOHLEHTPUPOBAHMUA» TEXHOTEHHbIMW NpUMecsiMKU (NepeHOoC 3arpAsHAKLWUX
BELLECTB TPAHCNOPTHbIMKU cpeacTBaMM U3 6onee 3arpA3HEHHbIX 30H, TOYKWU 3arpA3HEeHMA Noj
«CNMBAMM» KPbll, HA CKOTHbIX ABOPax, B MecTax CBa/ikM 30/1bl U3 neyeKk, HeybpaHHble Kyuu
3emnu nocne gesaktmeauunmn). Tak B r. KopocteHb (YCCP) Ha ¢oHe cpepHero 3arpasHeHnsa 6 —
7 Ku/km?, onpegeneHHoro no paBHOMepHoit ceTke (Mo AaHHbIM aHanu3a okoso 1000 npob),
6blN10 BbIABNEHO HECKONbKO COTEH TOYEK C BECbMa BbICOKMMMW MAOTHOCTAMMW 3arpA3HeHUA (B
20—30 pa3 BbllWe cpeAHero), HO MMEBLWMX JIOKANbHbIA XapaKTep: uMx obuwas naowanb
coctasnana 16 TbIC.Mz, T. e. meHee 0,1 % nnowaaun Bcero ropoaa (35 KMZ). Mepbl no
Ae3aKTuBauum B ropoge O6blIM HanpaBAeHbl MPeXAe BCEro Ha NUKBUAALMIO UMEHHO TAaKWUX
TOYeK.

HenpaBomMepHO M3MepATb YPOBHM 3arpA3HEHUA TaKMX TOYeK B eduHMUax Ku/km?,
MOCKONbKY WX MAOWAAM 3HAYNTENbHO MeHble 1 KM? U COCTaBAAT eAMHULbI UAKU LEeCATKM
KBagpaTHbIX MeTpoB. B Takux cnyvyasax cnepgyet NpUMeEHATb Apyrve eAuHULbl U3MepeHna —
MK1/m? (Ha KBaApaTHbIN METP, @ HE KUOMeTp).

Bce nopobHble nNyHKTbl HeobxoAMMO TwWwaTenbHo obcnenoBaTtb M noasepraTb
nonHemwen pesaktuBauumn. Ha obuwyto reopmnsmyeckyto obCTaHOBKY 3TM NATHA C MasioM
NNOWAAbIO BAMAKT HECYLWEeCTBEHHO, HO MMEKT HEeCOMHEHHOe JloKanbHoe 3HavyeHue. OHMU
TaKXe OYeHb OCTPO BOCMPUHMMAIOTCA C MCUXONOTMYECKON TOYKM 3peHUA Mpu OLEeHKe npa-
BU/IbHOCTM Pe3ynbTaTOB U3MEPEHUI U BO3MOKHOCTM NMPOXKUBAHMA U XO3ANCTBOBAHMA B TaKUX
HacCeNeHHbIX MNYHKTax, MNO3TOMY [AOMXHbl OblTb NpeaMeTOM TUWATENAbHOro BbIABAEHUA U
HemeANeHHOW Ae3aKTMBaLUK.

[JeTanbHoe U3MepeHWe YpPOBHEN pPaJMOAKTUBHOIO 3arpA3HEHUMA TeppUTOpPUA
npoaonxaetca. B M3mepeHMAX y4yacTBylT rnaBHbiMm obpasom [lockomrugpomer CCCP (m
pecny6aunk), MuHreo CCCP (n pecnybauk), Akagemmnun Hayk (BCCP u YCCP), Focarponpombl
pecnyb6ukK.

Bonpoc 4. Mozna 6b1 asapus Ha YAIC umemb bosee maxcensie nocanedcmeus? [1pu Kakux ycaoguax?
Moenu nu 603HUKHYymMb 6os1ee msaxcesnsle cumyayuu npu MAaKoMm e 8blbpoce pPaduoaKMUBHbIX
sew,ecmea 8 csy4yae UHbIX memeoycaosuii?

Hda. Ecnm O6bl paspyweHue nNpu TenaoBom B3pbiBe 6Obi0 6onee macwTabHbiM, 4TO
TEeopeTuyecKM MOrN0 CAYyYUTbCA, B NPUPOAHYH cpedy noctynuna 6bl 6onbwasa pons
PaAMOaAKTMBHbBIX NPOAYKTOB, 4YTO MOrno obycnoBuTb B HECKONbKO pa3 bonee TAXenyw
pagnauMoHHY0O OOGCTAaHOBKY, 0COBEHHO MpPW YCAOBMM AaNbHENWEro pocTa TemnepaTypbl B
peaKkTope (3aecb He obcyXaaeTca BOMNPOC O BO3MOXHOCTM M36eXKaTb CaMoM aBapum — no
Hawemy MHeHuto, 6e3yCc/NI0OBHO, aBapmMM MOXKHO Bbino n3bexaThb).

OfHaKo, ecnun roBopuTb 0 Honee TAXKeNbIX NOCNEACTBUAX NPU UHbIX METEOYCN0BUAX, TO
MOXHO C YBEPEHHOCTbIO CKa3aTb, YTO 3HA4YMUTeNbHO 6onbwuii ywepb mor O6bITb HAHECeH T.
MpunAaTb, KOTOPbINA, HAXOAACL Cero B 2—3 KM OT CTaHLUKN, BCE Ke He nonaja B 30HY CUAbHOIO
3arpasHeHua. lNoa penctsmem BeTpa MNepBOHaya/ibHble paguMoOaKTUBHOe ob6nako wm cTpyA



pasgennaucb B Hanpas/ieHUAX K 3anaay U cesepy, a r. [IpMnaTb ocTanca mexay sTUMU ABYMA
3arpA3HEeHHbIMM BO3AYLWHbLIMM MOTOKAMM, KaK U pacnonoXXeHHbin 6an3ko kK A3C r. YepHo-
6biN1b, KOTOPbIA HEe NOABEPrCA CUAbHOMY 3arpA3HEeHUo0 (B CBA3U C BAIN3KUM K MecTy aBapuu
pacnono)eHnem 3T ropoga ObiM 3BaKyumpoBaHbl). BeTep, M3meHAs cBOe HanpaB/eHMe,
NPUHEC PaAMOaKTUBHYIO BO3AYLWHYO maccy B Kues auvwb yepe3 3—4 CyTOK, YTO NPUBENO K
OTHOCUTENbHO HebO/NbWOMY MNOBbLIWEHUIO TaM YPOBHA paguMauum — 3HAYEHUA MOLLHOCTMU
A03bl ramma-msnydyeHna 1—2 maa pgocturam 1,0 mP/u (mectamm po 2,2 mP/u). Yepes
HECKONbKO AHEeW, Koraa BbiIXO4 pPagMOaKTUBHbIX MNPOAYKTOB W3 peaKTopa BO3poOC,
HanpaBaeHWe BeTpa U3MEHMNOCb CHayana K loro-3anajy, a 3aTem K cegepo-3anagy v cesepy,
M YPOBHU paauaumm B Kuese ymeHbLWUNAUCDH.

C opyrov CTOPOHbI, pAA He6ONbWMX HACENEHHbIX NYHKTOB, PACMNONOMEHHbIX K 3anaay U
cesepy oT A3C, cpa3y nonaau B 30HY 3HAYMTENbHOTO PafMOAKTUBHOIO 3arpAsHeHus (cena
BypakoBka, Tonctbin Jlec u ap.) U 6bIAM CPOYHO 3BAKYMPOBAHDI.

Bonpoc 5. Ymo Bsl dymaeme 06 ssakyayuu awodeli nocae asapuu Ha YAIC? Yem obvACHUMb, YMO
yepe3 3—4 200a nocne asapuu 8HOBb 803HUK 8onpoc 06 omceneHuu? Mo2ym au aHano02uU4HbIe
npobsemeol 803HUKHYMb 8 byoyuiem?

HenocpeactBeHHO M3 palloHa aBapuu HaceneHue bBbiNO 3BaKyMpOBaHO B MepBble Xe
AHW — CPOYHO U3 BAMNKANWKUX cen, a 3aTeM U 6onee oTAaNeHHbIX. N3 30HbI paanycom 30 Km
(«TpMauaTUKMNOMETpPOBan 30Ha») 3BaKyauua 6bina NnpoBeaeHa HeE3aBUCMMO OT Toro, 6bina nu
3arpA3HeHa TeppuTOpPMA MAM HeT, MOCKOJIbKY WM3MEHANO0Cb HanpasaeHue BeTpa M CTpyA
PaAMOaKTMBHbLIX NPOAYKTOB MOr/a nonacTtb B Nt060N HaceneHHbIM NyHKT, @ 30 KM, cornacHo
pacyeTam, COCTAaBAANM PAAMYC BO3MOMKHOIO OMACHOro nopaxeHua. PeweHue o6 3asakyauuu
13 30-KMNOMETPOBOM 30Hbl, KOTOPYI Mbl YCNOBHO HAa3BaNW NepBOM 30HOM OTceneHua, 6bin0
NPUHATO NpPaBUTENbCTBEHHON Komuccuen nopa npeacepatensctsom H. WU. PbiXKKoBa 2 mas
1986 r. B r. YepHobbine. Nlockomrngpomet CCCP HacTamBas Ha NPUHATUN 3TOTO NPEANOKEHUA
BO Bpemsa ero obcyxaeHusa.

Yactb 30-KMNOMETpPOBOM 30Hbl TaK MW oOCTajsacb HesarpasHeHHon (nmMbo cnabo

3arpA3HEHHOM) — 3TO KOXKHAA YacTb 30HbI (TOYHee, IOro-3anagHan U ro-BOCTOYHAA), U B 3TUX
paioHax NPoXXMBaHWE Ntoaen BO3IMOMKHO (B pAL HAaCeNEeHHbIX MYHKTax HaceneHne BEPHYNOCH,
Hanpumep, B KpynHoe 6enopycckoe ceno MaeHnb).
BTopas 30Ha — 30Ha C MOWLHOCTbIO A03bl ramma-u3nyyeHus bonee 15 mP/u, nepecynTaHHoOM
ycnoBHo Ha 10 maa 1986 r. (orpaHMYyeHHaa TaK Ha3blBA€MOW KPACHOW NUHWUEN), BHYTpMU
KoTopoi noaun, ecam 6bl UX He 3BaKyMpoBaiu, MOTIN NONYYUTb B NEPBbIN rog nocsae aBapuu
no3y 10 63p (n 6onee). UmeHHo no3a B 10 63p 6bina onpegeneHa Muusgpasom CCCP cpasy
nocsie aBapuKM KaK KPUTEpPUMN, NpeBbllleHUWe - KOTOPOro ABAAETCA HeAONyCTUMbIM ANf
HaceneHunAa. MoaTomy reodusnkn NyTem TWATENbHbIX U3MEPEHUN KOKOHTYPUBANU» UMEHHO
3Ty Tepputoputo. TeppuTopuA, OrpaHUYEeHHaAA KPAacHOW /NUHMEN, HAXOAMUTCA B OCHOBHOM
BHYTPY 30-KMNOMETPOBOM 30HbI, HO BbIXOAUT 3a ee Npeaenbl Ha 3anaje B BUAE OYEHb Y3KOM
nonocbl Ha pacctoaHun go 75— 85 Km oT A3C, a Ha ceBepe — B BUAE LIMPOKON MNOJOCHI
npumepHo Ao 40 - 45 Kkm ot ASC. Ecam y4yecTb 3Bakyauuto nu3 obeux 30H, To Bcero b6bino
3BaKyMpoOBaHO (NOCTOAHHO, 6e3 Bo3BpaLWEeHMA) npumepHo 116 Tbic. yen. m 6biN10 NOCTPOEHO
*unbe, obecneyeHbl ycnosua ana paboTbl U NPOXKMUBAHUA, U BONPOC 06 MX BO3BPALLEHMUMU
odnLUMAaNbHO HEe CTOWUT.

MpoBeaeHHana 3Bakyauuna obecneumnna 6e3o0nacHOCTb HAaceNeHMA B pamMKax BBeAEHHbIX
MwuH3gpasom CCCP aBapuiiHbix KpuTtepues. Mo aaHHbim MuH3gpasa CCCP, B TeyeHune Tpex
NeT Ha 3arpA3HeHHON TeppuUTOpMKN (BOAM3M 30HbI 3BAKyaLUM) NOAN NONYYUAU CPELHIOD [03Y



O0K0JI0 6 63p (ycTaHOB/NEHHAs 3TUM MWHWUCTEPCTBOM HOpPMa ANA MEepPBbIX TPeX C NONOBUHOM
net — o 01.01.90 — cocrasnset 17,3 63p). NMpobnema nosbilWEHUA YyPOBHA 3a601€eBaeMOCTH
06bI4YHbIMM HONE3HAMUN U HEKOTOPbLIX cneundrnyeckux NocaeacTBmii XpoHUYECKoro obyyeHumnsn
ManbiMUM A03aMK OCTPO 0bCyKaaeTca meanKamu.

A B 1986 r. U3 30HbI, OrpaHMUYEHHOW M30auHUEH 3 MP/y («ronybas nnuHMA»), KoTopasn
onpeaeneHa ycaoBHo Ha 10 mas 1986 r., 6bIA BpeMEHHO — Ha HECKOJIbKO mecsaueB —
oTceneHbl AetTn U HepemeHHble KEeHLWMHbl, T. e. Haubonee 4YyBCTBUTENIbHbIK KOHTUHIEHT
HaceNeHUs, KOTOPbIM B pe3yabTaTe NoJyYnua 3HAYNUTEIbHO MeHbluMe A03bl (B Kuese Ha 10 man
1986 r. ypoBeHb paguauunmn coctasnsan 0,32 mP/y).

Takum obpasom, OCOOBEHHOCTU U3MEPEHUN PafUaALMOHHOM OOCTAHOBKM HA KaxkAoM
3Tane [AWKTOBA/ZUCb KPUTEPUAMWU AOMNYCTUMOCTM TaKoOM OOCTAaHOBKWU, YTBEpPXKAEHHbIMU
MuHsgpasom CCCP. OcCHOBHbIM KpuTepuem B MNepBbI rog nocae aBapuuM ABWAACH
HeAoNyCTUMOCTb NONyYeHUA HaceneHnem Ao3bl 10 63p (Nno 5 63p 3a cyeT BHELWHEro U BHYT-
peHHero o6nyyeHus). Kak yxe OTMeyanocb, U3MEpPeHUAMWU WAU UCCAepoBaHUAMMU Obino
noKasaHo (M 3TO NOATBEPAMNOCH Ha MPAKTUKE), YTO 3TOMY KpuTeputo (Mo BHewHeW fose)
COOTBETCTBOBANA MU30/IMHMA MOLWLHOCTM A03bl 5 MP/4, nepecuntaHHan Ha 10 mana 1986 r. (ana
peanbHOro M30TOMHOrO cocTaBa). Takum ob6bpasom, Haumbonee onepaTMBHOM 3ajayent
paguomMeTpUCTOB M A03MMETPUCTOB OblIO MOBCEMECTHOE OnpeaeneHue 3TON M3O0AUHUM,
BHYTPWM KOTOPOM 3BaKyMpoBanoCb BCe HaceneHuve (HAaMOMHMM, 4YTO MOJIHAaA 3BaKyauus
ocywecTBnanacb Takxe M3 Bcei 30-KmnometpoBoin 30HbI). CooTBeTcTBylOWana KapTa 6bina
npeacrassneHa yXe B Havane maAa 1986 r. [nAa KOHTponAa nNpPoOAYKTOB nNWUTaHUA, a
cnhepoBaTenbHo, AnA obecneyeHMA HenpeBblWEHUA [03 BHYTPeHHero obaydyeHuma 6binu
BBEAEHbl KPUTEPMM MO 3arpA3HEHUIO MECTHOCTU AONTOXMBYLWMMM M30TONamum: 7, a 3atem 15
KM/KM2 ana uesna-137, KM/KM2 ana cTpoHuma-90 (orpaHMYeHMe BHYTPEeHHel A03bl 33 cyeT
nepopanbHoro nocrynnexHus) mn 0,1 KM/KM2 ANnA nayToHuna-239 (orpaHuvyeHue A03bl 33 cCYeT
WHTaNALMOHHOIO NOCTYNNEeHUA).

B mae—wuwoHe 1986 r. OblaiM  OpraHM3oBaHbl HeobOXOAMMbIE  M3MEpPEHUSN
cooTBeTCcTBYlOLULME KapTbl (Mo ue3nto-137, ctpoHuunio-90, nayToHU0-239) Bbinn NpeacTaB/ieHbl
B pecnybnvkn B wuone—asrycte 1986 r. KoHeyHO, B nNepByl o4yepenb [AeTanbHO
obcnepnoBanucb TEPPUTOPUM, Tae NNOTHOCTb 3arpA3HEHUA OblNa Bbille YKAa3aHHbIX 3HAYEHUN
nnun 6nn3Ka K HUM. 3TN gaHHble 6bian A0oBeAEHbI M A0 PAWOHHOTO YPOBHA. 3TO NOATBEpPKAAET
B cBoem penopTtaxe («Hepena» Ne 30, 1989 r.) HapoaHbin aenytat CCCP Anna ApouwunHcKan:
«CeroaHs Koe-KTO M3 MECTHbIX pykoBogutenen obnactn (Mutomumpckon — K. WU.) rosopwur,
4YyTo A0 nocnegHero BpeMeHM He 6blno KapTbl PaAMALMOHHOTO 3arpA3HeHMsa paloHa.
Henpasaa, 6bina. Al Buaena ee nog 60NblWIMM CEKPETOM elle ABa rofa Hasad B KabuHeTe y
npeacenatens panmcnonkoma B. C. ByabKo (HblHe — nepBbli CeKpeTapb palkoma naptuu). U
MBOIrO MecTa NMpPakKTUYEeCKM Ha TOW KapTe He 6bino». KOHEYHO, BONPOC O 3aceKkpevynmBaHUM
3TUX KapT pewanca He fTockomrugpometom CCCP.

Kpome Bblle nepevynciaeHHbIX KapT No AaHHbIM asporamma-cbemMoK Oblin cocTaB/EHbI
KapTbl 3arpssHEHUA MecCTHOCTM (Ha 2—12 wuioHA 1986 r.) UMPKOHMEM WU HUMOBMeEM-95,
NnaHtaHom-140, pyteHnem-103. TwaTenbHO M3MepPSACS U30TOMHbIA COCTAaB 3arpA3HeHUs Ha
BCEX «BETBAX» cneaa.

Ha ocHOBaHMM nNpeacTtaBAeHHbIX AaHHbIX WM KapT M30TOMHOrO0 3arpA3HeHun
NPUHUMANOCh pelleHne: MOXHO n obecneyntb BBeAeHHble MuH3gpasom CCCP Kputepuu
(10 63p 3a nepsbiNt rog; 3 63p 3a BTOpOM roa; 2,5 63p 3a TpeTnii rog nocne aBapuu; 17,3 63p
Ao 1 aHBapsa 1990 r.) B 30HAx, roe HacesneHWe He O6bII0 3BAaKyMpPOBAHO, a MNJIOTHOCTU
3arpA3HeHMA AONTOXMBYLWMUMN n30TONamMmM (ocobeHHO uesmem-137, ero 66110 o4eHb MHOro!)
6binn BbicOKMUMU — 6onee 15; 40, a B HEKOTOPbIX MecTax gocturanm 100 KVI/KMZ!



CneymanucTbl-arpapHUKN U MeAnKK (34eCb Mbl YXKE BbIXOAMM 33 PAMKU KOMMNETEHLLUMN
fockomrugpomeTta CCCP) caenanu BbiBOA, YTO €CAU NOAEN, NPOXKMUBAKOLWMUX B TAKUX MecTax,
CHabXaTb 4YWUCTbIMM (NPUBO3HbIMM) NpPOAYKTaMKU, 4YTOObl He AO0ONycKaTb BHYTPEHHEro
obnyyeHnAa, KOTOpoe MNpPeBbIWANO BHELWHEEe, @ HA CENbCKOXO3AMCTBEHHbIX YroAbAX NPUHATb
pag mep (M3BECTKOBaHWE NOYB, BHECEHME Ka/IMMHbIX yA0OpeHun u T. 4.), TO MOXHO obecne-
YUTb T[N1ABHbIN KpUTEepMN — HenpesBblWeHMe npeaenbHOM p[03bl A8  HACeneHus,
NpoKMBatoLLero B aTux panoHax. PecnybamkaHckne Bnactu B 1986 r. nownm Ha 3TOT BapuaHT
pekomeHAauui: He AONOJHUTENbHOE BbiceNeHMe, a obecneyeHmne 3TUX HAaCENEHHbIX MYHKTOB
YUCTbIMWU NPOAYKTAMMU, UTO KCHUMET» [03y BHYTpeHHero obayyeHna oT NPOAYKTOB MECTHOTO
NPOW3BOACTBA M YMEHbWMUT 06Uy 403y B HECKOJIbKO pa3. B KoHue unions—asrycre 1986 r.
O6bI10 NPUHATO peELleHne He BbICeNATb NAel U3 3TUX AepeBeHb, 3a WUCKadeHuem 34
AepeBeHb, rae Habnoaganncb ocobeHHO BbICOKME YPOBHU 3arpasHeHunna (29 aepeseHb B BCCP,
yeTblpe — B PCOCP 1 ogHa — B YCCP).

UTak, oo 1989 r. cuntanochb, 4ytTo obecneyeHme YNCTbIMU NPOAYKTAMU HACENEHUA ITUX
AepeBeHb MNO3BO/UT He MNpPEeBbICMTb YCTAHOB/IEHHbIX [A030BblX HArpysok M obecneynTb
Kputepuun, sBeegeHHble Munusgpasom CCCP gna nepBoro, BTOPOro, TPeTbero M 4eTBepToro
rogoBs nocsae aBapun.

OpgHako B 1989 r. B nogxogax K OueHKamM AONYyCTMMbIX Harpysok Mpousownu
CYLWEeCTBEHHbIE USMEHEHMNA.

Bo-nepBbiX, B CBA3M C OKOHYaHWem nepBoro 4-netHero nepuoga MwuHsgpasom CCCP
O6bln BBEAEH NpeaesibHbii 4030BbIA KPUTEPUIN «Ha BCHO XU3Hb» — 35 63p, BKAOYas 403y,
NONYy4YEeHHYIO 33 BPEMA HAaYMHAA C MOMEHTA aBapuu. ITa KOHLeEeNuMA noaBepranacb Becbma
OCTPON KPUTWUKE KaK CO CTOPOHbl MHOTMX Yy4YeHbiX M3 benopyccum u YKpauHbl, TaK U CO
CTOPOHbI OOLWECTBEHHOCTU (C y4yeTOM TOro, 4to BCe UMIPbl M KapTbl B HacToslee Bpemsa
onyb6anKoBaHbl).

Bo-BTOpbIX, BbIACHWAOCbL, 4YTO JaneKo He Be3ae, rAe Hafo, MeCTHble BAacCTU
obecneumBatoT 6ecnepebonHoe cHabeHMe HaceNneHna YNCTbIMU NPOAYKTAMMU.

B-TpeTbux, TOT $aKT, 4To B palOHax BbICOKOro 3arpA3HeHMs HaceneHue (maxe npwu
obecneyeHMN UYUCTbIMM NPOAYKTAMW) HE MOXKET MNOoNb30BaTbCA MNPOAYKTaMM MECTHOrO
npon3BoACTBa (Aapbl Ieca, MOIOKO, YaCTb CE/IbCKOXO3ANCTBEHHOW NPOAYKLMU, B TOM Ymncae C
COBCTBEHHbIX YYAaCTKOB, M 4pP.), U CAM PEXMM NOBeAEeHUA Nt0AeN B TaKMX 30HAX CYLLECTBEHHO
M3meHunAcAa (B COOTBETCTBMU C PEKOMEHAAUMAMU OrpaHUYeHbl UAM 3anpeL,eHbl NPOTryaKu U
KynaHusa, ocobeHHO ana geten, U T. A4.), HE MOXET He Bbl3biBaTb 3aKOHHOTO BO3MYLLEHUSA U
6ecnoKomncTBa HaceneHusa.

BO3HWK pAfd HOBbIX KPUTEPUEB, B TOM UYUCAE KPUTEPUMA HANUYUA 3arpA3HEHHbIX
NPOAYKTOB MEeCTHOrOo npon3BOACTBa, 3arpAasHeHunA OKpYKatoLmx nocenKku
CENIbCKOXO3ANCTBEHHbIX YTOAUN N APYTUX KPUTEPUEB, CBA3AHHbIX C COLLMANIbHbIMU aCNeKTaMMU.
B pecnybnunkax u MpaBUTeNbCTBEHHOMW KOMMUCCMM BO3HWUKAM NpepaoxeHua ob oTceneHumu
pAda cen, roe, ¢ O4HON CTOPOHbLI, 3arpA3HeHMe A0CTaTOYHO Benunko (bonee 40 KM/KM2 no
uesunt-137), ¢ Apyro CTOPOHbI, MMETCA TPYAHOCTM B obecneyeHUM HACENeHUSs YUCTbIMMU
NPoAyKTamMM, a TaKXKe B MPOBEAEHUU cneumnanbHblX arpoMenmMopaTuMBHbLIX paboT, T. e. B
npoBeAeHNN MEepPONpPUATUIN, KOTOpble MOTrAM 6bl YMEHbLWUTb 403y BHYTPEHHETO M BHELIHEro

o6/1ydeHNa HUKe BBeAeHHOro npegena — 35 63p 3a XWU3Hb. Takmm obpasom, npu
PacCMOTPEHUM 3TOr0 BOMPOCA PELIAoLWy0 POJib CbIrPasn COLMANbHBIN U NCUXONOTUYE CKUIA
dakTopbI.

C yyetom TOro ¢akTta, 4to B pAfe pPaloOHOB, B 3aBMCMMOCTM OT aArpoOXMMMUYECKUX
0COOEHHOCTEN NOYB, YPOBEHb coAepXKaHnA Le3na-137 B MOJIOKe NpeBbllaeT YyCTaHOBIEHHbIN
MwuH3zgpasom CCCP HOpmaTuB Aaxe NpW NJOTHOCTU 3arpA3HEHUA, 3HAYUTENbHO MeHbweln 15



Ku/km? (T. e. orpaHnumnBaeTca notTpebneHne NPoAyKTOB MECTHOro npoussoacTea), 20 oKTabpA
1989 r. npuHATO nocTaHoBneHne Coseta MuHuctpos CCCP u BLCNC (Ne 886) o BBeageHuu
OOMNONHUTENbHbIX MEP MO YCUAEHUID OXpPaHbl 340POBbA U YAYYWEHUID MaTepuanbHOro
NONOXEHUA HACeNeHUA, NPOXKMBAKOWEro Ha TeppuTOpMMU, NOoABeprwenca pagnuoakTUBHOMY
3arpsA3HeHnt0o B pe3yabTaTe aBapuu Ha YepHobbinbckoit A3C. B 4yacTHOCTH, 3TUM
NOCTAaHOBAEHMEM CEMbAM, MMEOLWMM AeTel B BO3pacTe A0 14 neT, 6epeMeHHbIM }KeHLWUHaM
M ANUAM, KOTOPbIM NO MEAULUHCKUM MOKa3aHUAM He peKOMEeHO0BaHO MPOXXMBaAHUE HA 3TUX
TEPPUTOPUAX, U3BABUBLUNM KeNaHMEe BblexaTb Ha HOBOE MeCTO XUTenbCcTBa, NPefoCTaBAEHO
Nnpaso Bble3ga C COOTBETCTBYHOLWMMM KOMMEHCALUAMU U NbFroTamu.

Mocne npuHAaTMA BepxoBHbimuM CosBeTamu CCCP u pecnybaumk FocypapCTBEHHON WM
pecnybAMKaHCKMX NpOrpaMmm JMKBUAALMKM NOCNEACTBUMA aBapuu Ha YepHobbinbckoit A3C,
BOMNPOC O BO3MOHOCTU MPOXMUBAHUA NtoAel Ha Ntobbix 3arpA3HEHHbIX TEPPUTOPUAX BCTaN C
HOBOW ocCTpoTOM. MHOrMe He nNpu3Hanu Kputepuh MwuH3gpasa, u [paBUTENbCTBEHHOM
KOMMUCCUMEN NO NNKBUAALWUM NOCNEACTBUI aBapumn Ha YepHobbinbcko A3C 6b1n10 gaHO HOBOE
nopyvyeHne o BbipaboTke KpuTepua 6e30MaCHOr0 NPOXKMBAHWUA HACENEeHUA C y4yeTOM BCex
baKTOpoB, T. €. KpuTepus, KOTOpbiM OyaeT yKe He TONbKO «MEeAULUUHCKUMY», HO W
coumanbHbIM (CPOK pa3paboTKM HOBOro Kputepua — KoHel 1990 r.).

Bonpoc 6. Kyda u kem nepedasasnacb UHGOPMAUUs O PAOUOAKMUBHOM 3a2pA3HeHuu? Kak
ucrnone3osanace? bblau AU HAPEKAHUA Mo Mo8ody HeGoCMAMOYHOCMU UAU HeyemKocmu
UHgopmayuu?

Bca nHbopmauma onepatuBHo, 6yKBasbHO B TeYeHWE HECKONIbKUX YacoB, ocobeHHO B
nepBoe Bpema Nocjie aBapuu, nepenaBanacb B NpaBUTENbCTBEHHYO KomMUccUo B YepHobbine,
3aTtem (napannenbHo) — B onepatusHyto rpynny Monntbiopo LUK KMCC B MockBe, pykoBoJ -
CTBY pecnyb/MK — No TEPPUTOPUAM M HACENEHHbIM MYHKTAM, rae BO3HWKAO CYyLW,eCTBEHHOEe
3arpsasHeHne (YCCP, BCCP, PCOHCP), 3aTem pyKOBOACTBY pAga 06/sacTeit, a no3xke — MU
parioHoB. MHPopmaumua nepegasanacb Ffockomrugpometrom CCCP, pecnybanMKaHCKMMKM ynpaBs-
neHnAamm no rugpometeoponormm YCCP n bCCP, Cosetamn MUHUCTPOB — MECTHbIM BJIACTAM
(0 HaNMUMKM 3TUX AAHHbIX B BUAE KAPT 3arpA3HEeHMA yKe YNOMUHANOCh Bbile — CM. OTBET Ha
Bonpoc 5 co ccbinkoi Ha HapoaHoro genytata CCCP A. flpowunHckyto). KoHeuyHo, B nepsoe
Bpems npeaocTtaBnanacb MHPopmauma o Hambonee 3arpA3HEHHbIX TEePPUTOPMUAX, a TaKXke
obobueHHas MHPopmauMa O BCeX 3arpA3HEHHbIX TeppuTopuAax, HO «reorpadpusa»
AeTaNn3NPOBAHHbLIX AaHHbIX BCe Bpemsa pacwmpanack: Tak, 8 1989 r. gaHHbIe O MHOTUX 30HaX
C YPOBHEM 3arpAsHeHmna 1—5 KM/KM2 no ue3nto-137 noctynann Ha mecta. ObobuleHHbIE UK
CBOAHbIE AaHHble HAaNPaBAANUCL B pecnybaMKN nocne pacCMOTPEHMNA HA MeXBELOMCTBEHHOM
KOMUCCUM MO pagnaymMoHHON ob6CcTaHOBKeE.

MNepBble AaHHbIe, NONIy4EeHHble C MEeTeOCTaHUNM U BepToneTa, 6bln A0N0XKeHbl (YCTHO)
Ykprngpometom 26 anpena 1986 r. Cosety MuHuctpos YCCP. HaunmHaa c 27 anpensa Bsce
nonyyaemble AaHHble O paguauMoOHHOW OOCTAHOBKe peryispHO nepegaBasvcb MUCbMEHHO
lockomrugpometom CCCP B UK KMNCC u kKomwuccuun, YKprugpometom — pPYKOBOACTBY
pecnyb6/iuKM (B 4YacTHOCTK, No . Knesy exxeaHEeBHO C MOMEHTA NOBbIWEHNA YPOBHA paavaynm
B 13.00 30 anpena 1986 r.). 3aTem NOAKAKUYUANCL Apyrue opraHusaunm — MuH3gpas CCCP,
focarponpom CCCP, AH CCCP, lockomuter CCCP no Mcnonb30BaHWIO aTOMHOW 3HeEpruu,
MwuHreo CCCP, lockomnec CCCP, B ToM uucne n pecnybamMKaHcKMe opraHusaummn. OyeHb
KkBanuduumposaHHo pabotann nHctutytol AH YCCP u AH BCCP u ap.; B nepsble mecaubl 66110
HanpasneHo 6onee yem B 100 apgpecos 6onbwe 500 AOKYMEHTOB M MHOOPMALMOHHbLIX
OOHeceHUN. Xumuyeckne BoMcKa MuHuctepctea obopoHbl CCCP Take nepepasanu



MHbOPMALUIO MO CBOEN INHUMN.

Bca 3ata wnHPopmauma onepaTUBHO MCMNONb30BasNacb ANA MNPUHATUA pPeWeHUn —
aBaKyauuUnm M BpemMeHHOro BbiceneHuna. EcTecTBeHHO, B 3TOM C/ay4yae HaceneHue cpasy Ke
MHGOPMMPOBANOCH O CUTYyaLUU, @ HA HEOTCENAEMbIX TEPPUTOPUAX — O NPUHATUWN WMNPOKOTO
Kpyra Apyrux mep, TAaKMX, KaK BBO3 YUCTbIX MPOAYKTOB, KOHTPOJb MECTHbIX MPOAYKTOB, a
TaKXe BBeAEeHWEe NbroT ANA HACeNeHNA 3arpA3HeHHbIX PalioOHOB.

3HauYNTEeNbHbIX 3aMeYaHUN WAN NpeTeH3Wi No MNoBOAY KayecTBa M ONEpPaTUBHOCTMU
npeactaBneHMa MHGopmaunm He 6biN0, HECKOIbKO pa3 BO3HUKANKU meToamnyeckue cnopbl. Mo
3TOMYy NMOBOAY CPa3y e c034aBa/MCb KOMUCCUM (B TOM YMC/e, B PaMKaX MEXBEAOMCTBEHHOM
Komuccun). Hanbonee octpbimu BbiiM ABa BONPOCA: KakKMMKU npubopamu M3MepaTb YPOBHU
pagvaumm (HasemMHble MacCcoBble W3MepeHMA) U O MEeTOAMKE MW3IMEPEeHMUs coaepiKaHua
cTpoHUMA-90 Ha YKpauHe. He BoaBaAcb B TEXHUYECKME AeTanun, OTMETUM, YTo oba Bonpoca
6blAM peweHbl B NOAb3y FONOBHOW OpraHuMsauuMm. HeckKonbko pa3 BOMNPOC O HETOYHOCTU
MHPopmaLMKM NoAHMMANCA B Ne4vyaTu, OAHAKO BO BCEX C/Ay4YasXx Hecneuumanamctamu, um nocne
NPOBEPKWU YCTaHABAMBANACb HEKOPPEKTHOCTb TaKMX BblICKa3biBaHWUN.

Mo npowecTBUM HEKOToporo BpemeHW (ocobeHHO ocTpo B 1989 r.) BO3HUKAM
HapeKaHWAa B CBA3M C HEAOCTAaTOYHbIM (MM MONHbIM) OTCYTCTBMEM AOCTYNHOW MHbOPMALLMM
(kak 0 paaMayuMoHHOM Ob6CTaHOBKE, TaK U O MEAULMHCKUX MOCNeACTBUAX U MONOXKEHUU
HaceneHMs Ha 3arpA3HeHHbIX TeppUTOPMAX) B LWKMPOKOM neyaTun. B npecce BO3HUMKaANMU
BOMPOCbl O A0CTOBEPHOCTU npeacTaBnsemon UHPopmaumu. HapekKaHMs BO3HWKAAM KaK B
aApec MecTHbIX U pecnybankaHckux Bnacten, MuHsgpasa, Tak U B agpec flockomrugpometa
CCCP.

Hago oTmeTuTb, 4YTO CNeuuManucTbl BCerga CTapaiucb NPeacTaBnATb MAKCUMYM
uHdopmauun  gnAa NPUHATUA peweHuns, BbICKAa3biBa/IMCb  O4YE€Hb  OTBETCTBEHHO,
KBaNMPMUMPOBAHHO, XOTA He Bceraa 3To 6bl0 NPOCTO cAenaTb, TakK KaK 3MOULMOHANbHbIN
HaKan 6bln 04eHb BbICOK.

Kpome TOro, cneumanuctbl BbICTyNMaauM M 33 WKWPOKOe ocBeu,eHMe OO6CTAaHOBKM B
cpeAcTBax mMaccoBoM MHPOpPMaALMUK, KOTOPOTro He bbiio B 1986—1988 rr. MNpoaemoHCTpUpYIo
CKazaHHoe Ha npumepe obcyxaeHuna Ha BepxoBHom Cosete CCCP. Tak, [lpepcepatens
BepxoBHoro CoBeTa VYkKpauHckoir CCP B. C. LUleBYeHKO, BbICTynaa Ha MNepBOM CeCccuUMm
BepxoBHoro Coseta CCCP 1 KacaAacb paboTbl 3KCNepToB N0 BONPOCY 06 OTCYTCTBMM NOKA3aHUN
K 3BaKyauun HaceneHuma n3 Kuesa, NnpuBena 3aKAO4YeHUE 3TUX IKCNepTOB (NpeacTaBneHHOe
Ha 3acegaHuun Monntbropo LUK Komnaptuu YKpauHbl 7 masa 1986 r.). PekomeHaauusa nepsas
OTHOCWMJIAaCb K 3BaKyauuu HaceneHuA. Btopada rnacuna: «MHbopmmnposBaTb HaceneHue yepes
cpeacTBa maccoBon WHbopmauun, paguoBew,aHMe W TenesupgeHune o6 o06cTaHOBKe MU
npuHAaTMN mep. 7 maa 1986 roaa. NMognuncu: N3pasnb u NnbuH»?

Mocne obcyxaeHusa Monntbopo LUK Komnaptum YKpauHbl He npmberno K aBaKkyauumu
HaceneHus KueBa, BK/AOYaAs AeTel, HO HaMeTuMNOo pAag HeobXoAMMbIX Mep, B TOM 4yucne
BPEMEHHbIN BbiBO3 AeTelr M3 KueBa. 3TM MeponpuAaTMA MOJIHOCTbIO OblnM noadep)KaHbl U
YKa3aHHbIMW 3KCNepTamu.

Bocbmoro masa 1986 r. npuHaTo noctaHoBneHue Coseta MuHuUcTpoB YKpanHckoi CCP
(Ne 169) «O6 opraHM3auuMn Tpyaa M OTAbIXa yYalENCAs MOJIOAENKM U 0340POBNEHUN OAETEN T.
Knesa n Knesckoit ob6nactn B 1986 r.», B KOTOpom 6bl/I0 NPeaoKEHO 3aBEPLWINTb YY4EOHbIN
rog B WKosax K 15 man (T. e. HECKO/IbKO paHblie 06bl4HOro) M yyawmxca 1—7 Knaccos WKON
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UnuTupyeTca yacTb peKomMeHaaLUmnii, Kacatowanaca HeobXoA4MMOCTM pacnpocTpaHeHUa Hbopmaumn cpeam
HaceneHuAa. — Cm. cTeHorpammy 3acenaHusa Mepsoii ceccum BepxosHoro Coseta CCCP 12 utona 1989 r. —
BtonneteHb Ne23, c. 29



r.Kmesa B opraHM3oBaHHOM MoOpAAKe HANPaBWUTb Ha JIETHUM OTAbIX B Mae TeKylWwero roga B
NoAroTOBNEHHbIE arepsa U 0340P0OBUTENbHbIE YUpeXXAeHUA Apyrux obnacten pecnyb nmku.

OfHako peweHna ob oTceneHuUn aeTel AOWKONAbHOTO BO3pacTa MPUHATO He 6blio, M
3TOT BOMPOC HWKAK He Obln goBedeH A0 HaceneHua. O CUX MOP HEACHO, KTO MPUHUManN
peweHne o nposeaeHUN aemoHcTpaumm 1 maa 1986 r. B Knese 1 HEKOTOPbLIX APYrMx ropoax
(npn Hannunm dakTMyeckon MHGopmaumm o pagmauMoHHON o6CTaHOBKE).

OKoH4YaTenbHoO BONpoc 06 MCNONb30BAHUWN M PACNPOCTPAHEHUM MHGOPMALUN B LLESOM
pewana npaBUTENbCTBEHHAA KOMMUCCMA, MMeNnuM npaBo (M [O/MKHbI  OblN) pewaTtb
pecnybiMKaHCKME UM MecCTHble Baactu. A Heobxoammas uHbopmauma O pagnalLUOHHOM
o6CTaHOBKE B TeYeHMe BCEro npolweawero nocse aBapmMmn nepmosa npeactaBaanacb BOBpems
M KaK NpaBMIO UCNONb30BaNaCh B PaMKaXx CYLLECTBYIOLWMX 3HAHUN N KpUTEpuUes.

B cooTBeTcTBUM € NpPUHATBIMKM B 1986 r. peweHMAMW BCA HayyHO-TeXHMYecKasn
nHoopmauma o6 asapum Ha YepHobbinbckon AIC 6bina nepepaHa B asrycte 1986 r. B
MATATS, a HeckonbKo nosxke — B BMO, BO3 n FOHEM u ony6/AMKoBaHa B OTKPbITOM Hay4YyHOM
neyaTtu. TaK, KapTbl pagnaLMOHHOM 06CTaHOBKK Bbinm onyb6amnKoBaHbl 4o 1989 r. B XypHanax
«ATOMHan sHeprua», «MeTeoponorvs U rmaponorna», otTaenbHbimmn 6powtopamnu. C 1989 r.
BCA onepaTMBHaA U 0606weHHaa MHGopmauma Ny6ANKYeTCA OTKPLITO ANA O3HAKOMAEHUA C
HEeM WupoKoh obuecTtBeHHOCTM (B Mae 6bl1 CHAT oduUManbHbIM 3anpeT Ha Takue
nybnaumkaumn). Cpasy xe B rasetax «[pasga», «CoseTckaa benopyccma», «PapgaHbcKa
YKpauHa», «BpAHCKMN pabounit» 6bianM onybAMKOBAHbI AeTaNbHble KapTbl 3arpA3HEHHOM
MeCTHOCTH, TnapometTeonsgaTtom BbiNyweHbl H6ONbWKMM TUpPaxKoOM bGpowopbl ¢ AAHHBIMU O
3arpA3HEHUN AONTOXUBYWMMKM MU30TONamu Lesnem-137 u ctpoHunem-90 tepputopun bCCP,
YCCP n PCOCP (B nepBblii BbiNyCcK 6poLwtopbl BOWwAM AaHHble o 2520 cenax BCCP, 930 cenax
YCCP, 1058 cenax PCHCP, a Bcero — o 4486 cenax).

Kak coobuwmuna, Hanpumep, raseta «M3sectua» ot 12 oktabpa 1989 r. (co ccbinkol Ha
razety «CoseTckaa benopyccua), «... rpud CEKPETHOCTM CHAT C AaAHHbIX O pPagMaALLUOHHOM
obctaHoBKe B pecnybnnke. KpynHomacwTabHble KapTbl 3arpA3HEHHOCTM NOYBbI NO Ue3nto-137
BblBELWEHbl B BUTPMHAX MarasMHoB, Ha BOK3anax, NAOWaAAX BCeX 06/1acCTHbIX FTOPOAOB U
palLEeHTPOB MNOCTpagaBWKUX panoHOoB. MuWHYaHe MOryT yBMAETb KapTbl B KWUHOTeaTpe
«OKTa6pb», [YMe, BenluapomeTey.

NTakK, B 1989 r. lTockomruapomeT CCCP ony61nKoBan B BUAE OTKPbITbIX OpoLWwOp 1 KapT
JaHHble 0 pagunaLMOHHOM OOGCTAaHOBKE Ha TOM 4YacTu TEPPUTOPUN cTpaHbl (28 Tbic. KMZ), roe
YPOBHM 3arpA3HeHna coctasuam bonee 5 KM/KM2 (4yactnyvo 1—5 KM/KMZ). B Hauane 1990 r.
ony6aMKOBaHa KapTa ¢ U30AMHUAMM 40 1 Ku/KM?, faHHble O TbiCAYaX HAaCEeNEHHbIX MYHKTOB,
PacNoONIOXKEHHbIX Ha 3TOMW TEPPUTOPUMU, A TaK¥Ke 3HAYUTeNbHaA YyacTb MHGopmauum O meHee
3arpA3HEHHbIX TeppUTOPUAX, rae nsmepeHua n nccaefoBaHNA NPOJONNKAKTCA.

WnpoKon nybankaumm KapT pagnaLmMoHHOM 06CTaHOBKM MeLLan TaKKe orpaHuyeHun
Ha OTKPbITYO NybaMKauuo camux Tonorpaduyeckmx KapT, Ha KOTOpble HAHOCUAUCH AAHHblIe
06 o6cTaHOBKE. OTU KapTbl (KTOMOOCHOBA») TakXKe OblNn «OTKPbITbI» B 1989 r.

Bbiwnn otaenbHo 6powtopbl ¢ gaHHbimuM no YCCP, BCCP u PCO®CP, npuyem Aana
Ka)[oro nocesika yKasaH CpeaHWN ypoOBeHb 3arpasHeHus uesnem-137 m ctpoHumem-90 wm
obwee uymcno npob, Ha OCHOBAHUWM aHasaM3a KOTOpPbIX NoAyvYeHa 3Ta uudpa. B pec-
ny6AMKAHCKMX rasetax onybaMKoBaHbl AaHHble O 3arpA3SHEHUU MECTHOCTU He TOJIbKO Le3nem-
137, HO 1 cTpoHuMem-90 u nayToHnem-239, -240. (M3onnHUKN 3arpsasHeHUa naytoHuem 0,1
KM/KM2 n cTpoHumem-90 3 KM/KM2 HaXoA4ATCA BHYTPWU 30HbI 3BaKyauun 1986 r.)

EcTecTBEHHO, YTO AN MHOTUX HACEeNEHHbIX MYHKTOB, 0COOEHHO KPYMHbIX, 3TUX AAHHbIX
HeAOoCTAaTOYHO, TaK KaK BCAeACTBME «MNATHUCTOCTUY», HEPABHOMEPHOCTUN 3arpA3HEeHUA Aake B
npeaenax o4HOro HacCeNeHHOro NyHKTa YpOBHU paauaLmMm MOTYT O4YeHb CUJIbHO PACXo AUTbCA.



Tak, B 6enopycckom ropoge bparnHe B ero ceBepHOM 4acTU MAOTHOCTb 3arpA3HEHUA
MeCTHOCTHK ue3nem-137 coctasnsieT HemHorum bonee 1 KVI/KMZ, a B IO)KHOW YacTu ropoga —
ocobeHHO No pycny pekn bparmHka — csebiwe 40 KM/KMZ. AHanormyHaa cuTyauma cnoxkunacb
B MOCEe/Ke ropoACcKoro Tvna fMonecckoe, rae 3arpAsHeHue nameHaeTca oT eguuul, Ku/km? go
COTHM M BblWwe, B nocenkax Hapoaunuu, Haposna un page apyrnx. UMeHHO B 3TUX Hace/leHHbIX
NMYHKTAX 3aKOHOMEPHO C/NI0XKKNACb Hanbonee HanpaAXKeHHaA cuTyaumna. Mo TakMM HaceNeHHbIM
MYHKTaM COCTaB/IeHbl MOAPOOHbIE CXeMbl (KapTbl) yPOBHEM 3arpsa3HeHus.

OpHako TpeboBaHMA K MHPOpPMaUMM pacTyT — BeAb HAaceNeHUe Xo4eT 3HaTb He NPOCTOo
«cpegHue unodpbl» (0COBEHHO €ecnn y4yecTb, YTO BO3HMKAET BOMPOC O A06POBOSILHOM
OTCE/NIEHUN C KOMMEeHcauuei) U UMeTb He TONbKO CXeMy 3arpsisHeHua nocenka. Kaxabii
KUTeNb XxouyeT 3HATb CUTyaLUIO B TOUYKe, rae OH MUBEeT — B CBOEM AOMe, Ha CBOeM oropoje,
Ha csoel yauue. M xoTA oNAa NPOrHO30B M pacyeToB A03 0b6nyyeHua He TpebyeTca CTONb
NoApPO6HbIX AAHHbIX, 3TU }XeNaHUA HaceNeHUA NPeACTaBAATCA BNOJIHE 060CHOBAHHbIMMU.

B cBasu c atum FockomrugpomeTr CCCP Kk 1989 r. (BmecTe C¢ ApyrMMKM BeaOMCTBaMM)
pe3Ko ysennuymnn ob6vem paboT KaK No nsmepeHUAM (BKAOYAA «NOABOPHbIE» U3MEPEHUA), TaK
M No npeAacTaBieHnto MHGopmauuun. MoAroToBaeHbl U ONYH6NNMKOBAHbI KapTbl PAaANOAKTUBHOIO
3arpasHeHnMa mecTtHoctn B BCCP, YCCP, PCHCP (ocobeHHO 3a npeaenamu 30Hbl BbICOKMUX
YPOBHEWM 3arpA3HeHMs, KOTOPaA M3yyanacb U B MepBOe BpPemMsa NOCAe aBapuu), NpUYem Ha
peanbHON Tonorpaduyeckom OCHOBE, OrpaHMYeHMA C NyONAMKALMW KOTOPbIX TaKKe CHATHI.
[aHHble O paguMauMoHHOM 0B6CTAaHOBKE, KapTbl PAaAMOAKTUBHOINO 3arpA3HeHMA Nyb6AMKylTCA
pecnybaAMKaHCKMMU, 06N1aCTHBIMU M PANOHHBIMW CPeACTBAMW MAacCOBON MHOPMaLLMW.

MogrotasnamBatoTca Opowopbl NO BCEM 3arpA3HEHHbIM HACeNeHHbIM MyHKTam ¢
YKasaHuem pe3ynbTaToB BCEX U3MEPEHUN: Hanpumep, B N. NNonecckom 3a yeTbipe roga 6b1n10
nposeaeHo 12 obcnepoBaHuit, npoaHannsanposaHo 6onee 600 npob no uesno-137. Bce
No/Ny4YeHHble [AaHHble nNpuMBOAATCA B 3TUMX Opowpax C YyKaszaHMem oOpraHusauuu-
MCNONHUTENA, @ ANA OPUEHTUPOBKU U OLEHKU cCpegHen A03bl 33 A/IMTENbHbIA NPOMEXKYTOK
BpemeHu npuBeaeHbl U cpeaHue 3HaYeHuA.

Bonpoc 7. MoxHo au cpasHusame asaputo Ha YA3C c ucnbimamesnbHbliM SA0EePHbLIM 83Pbl8OM ?
CpasHumebl U ux nocnedcmeusn?

TaKoe cpaBHEeHWE He COBCEM KOPPEKTHO.

McnbiTaTeNbHbIA AAEPHbIN B3PbIB, Kak NpaBuUa0, 3TO UCMbITaHME AAEPHOr0 OPYKUA, U B
3TOM cmbicie YepHobbinbCcKasa aBapusa HuMYero obuwero ¢ HUM He umeeT. O4HAKO HEKOoTopble
3anajHble CneuuanucTbl CPaBHUBAOT KONMYECTBO PaAMOAKTUMBHbLIX MPOAYKTOB, NMOMaBWWX B
NPUPOAHYIO Cpeay B pe3ynbTaTe aBapuuM U NpuY B3PbiBaX, a TaKKe HaHe CEHHbIN yuephb.

MN3BECTHO, YTO MCMNbITaTeNbHble AAEPHble B3PbIBbl BCErga NPOBOANIUCL HA MECTHOCTH,
yOaNeHHOW OT 4YesioBEYECKUX MNoceneHuin, u Haumbosee MoOLLHble nopaxkatwowme d¢akTopbl

B3pblBA — CBETOBOE M TENJIOBOE M3/y4EeHUA, CBEPXMOLHbIE MIHOBEHHblE HEUTPOHHOE U
raMma-usayyeHue, yhapHaa BOAHA — MNpPaKTUYECKUM HUKOrAa He HaHocuau yuwepba
HaceneHwuio.

OcTaTo4yHana pagmauma, obycnosneHHas, Kak NpaBuao, NPOAYKTaMU AeNeHNA AAEPHOro
MaTepuana, pacnpocTpaHAACb Ha HonblMe PacCTOAHMA, MOrn1a BO34EMNCTBOBATb Ha Nt04eN U
HaHecTu um yu,epb.

Tak, npu ucnbiTaTenbHoM TepmoasepHom B3pbiee CLUA Ha atonne BUKMHM (B Tuxom
OoKeaHe) ewe B 1953 r. oOCTaTOYHble pagMOaKTUBHbIE MNPOAYKTbl BbiNanu B BUAE
PaAMOaKTMBHbLIX OCAaAKOB, YTO NPMBENO (HECMOTPA Ha 3BaKyauMio) K CUAbHOMY 0ONyYeHUto
HaceneHuAa. B cenax, pacnonoxeHHbix pagom ¢ CemMMNAaNAaTUHCKMM MNOJIMTOHOM, YacTb



HaceneHMAa MoJyyYMna 3HauuTesbHyl [03y 06/y4eHMA B TO BpemA, KOrga MUCNbiTaHMA
nposoaununck B atmocoepe (go 1963 r.).

MpM MOLWHBbIX MUCNbITaTENbHbIX AAEePHbIX B3pbiBax B aTmochepe 6onblas 4acTb
OCTAaTOYHbIX PAAMOAKTMUBHBLIX MPOAYKTOB MPOHWKANa BMecTe C AgepHbim ob6nakom B
cTpatocdepy M coxpaHANacb Tam MecAubl U roabl, MeasieHHO ocepana BMNOCAeACTBUM Ha
3eMHY0 NOBEPXHOCTb. JONTOXMBYLLME OCKONOYHbIE NPOAYKTbI — B MEPBY oyepenb, Le3ni-
137 n cTpoHUMin-90 — o6pas3yoT Npu 3TOM rnobanbHble PagMOAKTUBHbIE BbIMALEHUA HaA
NOBEPXHOCTM MNPAKTUYECKM BCEro 3eMHOro wapa, 0cobeHHO 3HauyuTenbHble B CpPepHUX
WMpPOTax ceBepHOro nonywapua. Nx cpeaHUn ypoBeHb, Ka3anocb 6bl, U He BbICOK: go 100—
150 mKu/km? gna ueswsa-137 u go 50—70 mKu/km®> gns cTpoHuuMAa-90, HO OHM pac-
NPOCTPAHUNNCL NOBCEMECTHO, M 00WAanA UX aKTUBHOCTb B rNobaNbHbIX BbiNaAeHUAX OTPOMHA
— BO MHOrO pa3 6onble, YeM NPU YePHODObINIbCKOM aBapuMu.

Mockosckuit pgorosop 1963 r. o 3anpeweHUN UCObITAHUA ALEPHOTO OpPYyXKUA B
aTmocdepe, KOCMMYECKOM MNPOCTPAHCTBE WM NOA4 BOAOWN MONOXKWUA KOHEL, HaKOMAeHWIo
rnobanbHbIX BbiNageHUN OONTOXUBYLLMX PAaLNOHYKANAOB.

Moa3emMHble UcCNbITaTeNbHble AAEPHbIE B3PbIBbl C TOYKU 3PEHUA YPOBHA pagmauumu
npakTU4Yeckn 6esonacHbl, XOTS B HEKOTOPbIX C/ly4yaax Habnoaanacb KpaTKOBPEMEHHan yTeyka
pPaAMOaKTMBHbIX 61aropogHbIX ra3oB, KOTopble 6bICTPO paccemMBanmch.

Bonpoc 8. [lpasomepHo nu cpasHusame asaputo Ha YAIC ¢ peasnbHbIMU 83pbleamu Hao Xupocumol u
Hazacaku? CpasHumel au ux nocaedcmeusa? (Tem b6onee, ymo maxkue cpasHeHUsA 8 3apybexcHol u
omevyecmeeHHOU neyamu ecmpeyaromcs.)

Takoe cpaBHeHWE HEeNPaBOMEPHO HU MO MOPANbHO-3TUYECKUM, HU NO PU3NYECKUM
NpPUYMHaM.

ATomHas 6ombapampoBKa Xupocumbl M Haracakm B aBrycte 1945 r., npeanpuHATaA BO
Bpems BOMHbI C ANOHMEN, — HaMepeHHOe NUCMNO/Ib30BaHNE OPYXKMA MACCOBON0 YHUUYTOXKEHMUSA,
KOTOpOe NPUBENO K TMbBeNmn COTEH TbiCAY MUPHbIX NH04EN.

ABapua Ha YADIC — HecuyacTHbIM cnyyai, HenpeasuaeHHasa bepa, npousollegllasn
BCNeACTBME NPECTYNHOM XanaTHOCTM NepcoHana, B pe3ynbtate yero normbno 30 yenosek m3
ynucna nepcoHana CTaHUMM WM NOXKAPHbIX. HU OAMH KUTenb He nornb oT pagMOaKTUBHOTO
06/1y4eHnn n He 3abonen ocTpoit nyyeBon 6o0ne3HbIO.

dusnyeckoe cpaBHeHME TOXKE HenpaBomMepHO. ATOMHble H6ombbl Ha Xupocumy u
Haracaku 6b1nmn cOpoweHbl Taknm obpasom, 4Tobbl MaKCMMANbHO MCNONBb30BATb UX CTPALUHbIE
nopakatlowme ¢aKkTopbl, CBA3aHHble C LENHOM peakuuen AeneHuA: CBETOBYIO W TenaoBYylO
BO/IHblI, MFHOBEHHble HEWTPOHHOEe W TramMMa-u3NyyeHua, yaapHy BOJAHY. MMeHHO 3Tn
daKTopbl ABUAUCH NPUYMHOM MaccoBOM rubenn noaen.

Mpn YepHobbinbCKOW aBapuu Boobule He 6blN0 nopakalwen UEeMnHOW peakuun
aeneHua. Jlloagu Ha CTaHUMWM NOCTPAfanM OT W3NYYEeHUA OCTATOYHbIX (HAKOMWUBLUMXCA B
peaKkTope) pagmMoaKTMBHbBIX MPOAYKTOB AENEHUA U OXKOTOB.

Mpn B3pbiBEe aTOMHbIXx 6omb6 B Xupocume M Haracakum BTOPUYHbIE PafMOAKTUBHbIE
NPOAYKTbl B CU/ly OTMEYEHHOTO Bbiwe ocoboro cnocoba ucnonb3oBaHms 60m6 6blaM yHECEHDI
B cTpaTocdepy BmecTe ¢ 061akamm A4epPHbIX B3PbIBOB.

Mo3aTomy cpaBHMBaATb PU3NYECKM OCTATOUYHYIO pagMaLMIO MPU ALEPHbIX B3pbiBax B
Xvpocume un Haracakum u npu YepHobbiNbCKOM aBapum (Kak 3TO AenaeTcdA, Hanpumep, B
XypHane «MHBapoHMeHT» 3a anpenb 1988 r. uam B nybamkaumm B. KypkuHa B KypHane
«Apy*6a HapogoB», 1989 r., Ne 3) 6eccmbiCIEHHO, TaK Kak camu GaKTOpPbl MOPAXKEHUA B 3TUX
cnyyaax 6biamM GU3MYECKM COBEpLIEHHO pa3HbiMKU. MOBTOpPUM: NMpU B3pbiBax B XMpocume u



Haracaku 6binM co3HaTeNbHO MNPUMEHEHbl nopaxatowue aKTopbl AAEPHOro B3pbiBa, a
OTHIOAb HE OCTAaTOYHAaA pagMauMsa. ITUM U BbI3BaHO ObINO TamM TaKoe OFPOMHOE KO/MYECTBO
XepTs.

Bonpoc 9. Yem 6b1/10 8bI36aHO HAPACMAHUE 8bIX00a PAOUOAKMUBHbIX NPOOYKMO8 U3 pa3pyuweHHo20
peakmopa 8o emopoli nepuod — nocne 1—2 mas 1986 a.?

Ona nokanusaumm o4vara aBapuM, WCKAKYEHUA LEeNnHOW ALEepPHOM peakuun, aAna
YMEHbLEHUA BbIXOA4A aA3PO030JibHbIX YaCTUL, MO NpPeanoKeHuto ¢Gusnkos 6blI0 NPUHATO
peweHue 3abpocaTb WaxTy peakTopa TeENNOOTBOAAWMMN U GUABTPYIOLWMMUM MaTepuanamu. B
aBapuMHbIN peakTop 6binn cbpoweHbl MHOTME COTHWM TOHH coeguHeHM 6opa, A0N0MUTA,
NnecKa, ruHbl, CBMHUA. B pe3ynbTaTte 3TOro waxrta peakTopa 6blla NOKPbITA CIOEM CbiNy4yel
MaccCbl, WHTEHCUMBHO aacopbupylowen aspo3osibHble 4YacTuubl (CM. KypHan «ATOMHasA
3Heprua» 3a Hoabpb 1986 r.). 3TM mepbl OAHOBPEMEHHO MOF/AM MPUBECTU K MNOBbIWEHWUIO
TemnepaTypbl B peakTope (No KpalHel mepe, NOKanbHOMY) M cnocobcTBOBaTb BbIXOAY B
OKpYyXKaloWy cpegy NeTyynmx BewecTB (B YaCTHOCTM, M30TOMOB Le3MA). ITO — TrMUNoOTesa,
OAHAaKO MMeHHO B 3TWM pAHM (2—5 Mmana) Habnwpganca NOBbIWEHHbIM BbIXOH NETYYUX
PaAMOAKTMBHbIX BELLECTB M3 peakTopa (CM. Tam Ke) U yBennyeHune NOTOKAa PaAMOaAKTUBHbBIX
M30TOMOB Le3uns.

Bonpoc 10. Mpou3owen au nepeHoc paduoaKkmusHbix npodyKmoe rnocsae 4epHobblnbCKol asapuu 3a
npedesnbl CCCP, u ecnu 0a, mo 8 KAKUX Kosauvyecmeax?

Mo paHHbIM Hambonee cepbe3HbIX Hay4YHbIX 3apyberKHbIX WMCTOYHWUKOB M AaHHbIM
MeXayHapoaHOro areHTcTBa MO aTOMHOM 3HEPruM paAMOaKTMBHbIe BO3AYLWHbIE MACChI,
nponas yepes tepputoputo Cosetckoro Corsa, gocturam 27—28 anpens 1986 r. Tepputopmm
Monbwwn, AP, CkaHanHasuuM, 3aTem Habnwpganucb Bo PpaHuun, ®PIr, Asctpuu, Utanum u
ApYyrux ctpaHax LleHTpanbHoW 1 3anagHon EBponbl, a no3gHee — B HEKOTOPbIX CTpaHax Asumu
n CeBepHo AMeEpPUKH.

Hanbonee cyuw,ecTBeHHbIW BKAah B MOBbIWEHWE YPOBHA paavauuum BHECAUM W30TOMNbI
non-131, tennyp-132, uesnin-137, ocobeHHO B 30HaX BbiNafAeHUA NUBHEBbLIX AoXKaen. Obuiee
OTHOCUTE/NIbHOE KOJIMYecTBO Le3na-137, Bbinaswero 3a npeaenamu tepputopun CoBeTCKOro
Coto3a, cocTasnfAeT, N0 pa3HbIM OLeHKaM, 4—6 % NnepBOHAa4YaNbHOrO KONMYECTBA B peaKkTope.

Bonpoc 11. Kakosa paduayuoHHas obcmaHoska 8 bonbuwiux eopodax: Kuese, Nomene, MuHcke,
Moeunesge? Cywecmsyem AU paduayuoHHAsA onacHOCMb 044 HaceneHua 8 amux eopodax? buina au
3aepA3HeHa Mocksa?

CpeaHue yposHu B Knese 30 anpena 1986 r. coctasuam 1,4 mP/4, a makcumanbHbie (Ha
np. Haykn) —2,2 mP/u. K Beyepy oHU cHU3MAUCHL (cm. «MpaBga» ot 17 anpena 1990 r.). 1 man
OoHM cocTasnanun B cpegHem 0,61 mP/y; 2—6 maa — 0,25... 0,85 mP/u; 7 maa — 0,7 mP/u; 8—
14 maa — 0,21...0,5 mP/u, 15 mas — 0,2 mP/u, Bo BTOpO# NnonosuHe mas — ot 0,16 go 0,28
MP/4. PagnaunmoHHana obctaHoBKa B Kmese Ao 7 mana 1986 r. n nporHo3 pa3BopoTa BeTpa B
CTOpoHy KwueBa B pafibHelwem MNO3BOAMAW 3KcnepTam (cm. Bblwe) cdopmynnposaTb
pekomeHaauuo (peyb maet o Kuese) «...06 OTCYTCTBMM B HAcCTOsWEe Bpema MOKA3aHWUN K
9BaKyaLUnN HaceneHua».

HanomMHMM, 4TO TEPMUH «3BaKyaunAa HaceneHUA» o3HayaeT obsa3aTenbHOe BbiCeNeHUe
BCEro HacesieHus.



YKa)Kem AnA CPaBHEHWA, YTO KOIMYECTBO PAAMOAKTMBHbIX BbiNageHuit B Kuese 6bino
TakKMM e, Kak B MIoHXeHe, HaxoaAuwemca Ha pacctoaHmm 1500 km oT YepHobbina (npod.
Nlesun, ®PI, poknag Ha aKonornyeckom KoHrpecce UNTECOL-90, Mokorama).

YKasaHHble ypOBHW paguaumm perynapHo usmepanucb YKplngpometom B pasHbIX
TOYKax ropoda 1 onepaTuBHO npeacTtaBasnnce B LUK Komnaptnm YkpaunHoel, BepxoBHbin CoBeT
YCCP, CoseT MuHuctpos YCCP, wTtab rpa*kaaHcKo o60OpOHbl U Apyrve OpraHmn3saumu.

YpoBHM paguaunn B Kuese ¢ 30 anpena u B TeyeHue Bcero masa 6binn 3HAUYUTENBHO
Bbille (OHOBbLIX €CTeCTBEHHbIX 3HAYEeHWW, HO yTBep)KAeHua B npecce (cm. «MocKoBCKue
HoBocTU» oT 15.10.89, HapoaHbin aenytaTt CCCP 0. H. UWep6baK) o Tom, 4yto OHM «B 100 pa3
npesbiWann npeaesibHble AONYCTUMbIE YPOBHU» ABAAIOTCA rpybon owmnbrkon. Echm npuHATL
BO BHMMaHWE YycCTaHOBAeHHY0 MuH3gpasom CCCP po30Byl0 Harpysky A8 aBapUNHOMN
cuTyaumm B 10 63p B TeuyeHMe nepBoro roga, To B Knese fo03a Oblla 3HAYMTENbHO HUXKE
YCTAaHOBNEHHOMW; ypoBeHb paguaumm Ha 10 mas, NpMMeEpPHO COOTBETCTBYIOLWWUA L030BOMY
KPpUTEepUIo, yCTaHOBNAEHHOMY A8 3BaKyauun HaceneHua, coctasun 5 mP/uy, a 10 maa 1986 r. B
Kunese Habnwoaanca yposeHb pagmaummn 0.32 mP/4 n B ganbHellem NoHUKaACA.

B ApyrMx KpynHbIX ropogax ypoBHU paauaumnm cocTaBasaam (B cKoOBKax yKasaHbl AaTbl,
Korga Habnwaanncb makcMmanbHble 3HayeHusa): MuUHcK — 0,06 mP/uy (01.05.86), Tomenb —
0,5 mP/u (30.04.86), YepHuros — 0,4 mP/y (30.04.86), PoBHo — 0,125 mP/u (29.04.86),
YepHoBubl — 0,45 mP/u (02.05.86), bpect — 0,06 mP/u (30.04.86), KnwunHes — 0,06 mP/y
(04.05.86), YepHobbiNb — 24 mP/u (01.05.86) (3BakynpoBaH). B YepHobbine HaunHas ¢ 5 man
YpPOBHM paguaummn octasnann 10—20 mP/4, 0 yem 6bINI0 3aABNIEHO Ha Npecc-KoHdpepeHuuu,
cocTtoaBwenca 6 maa 1986 r. 8 MockBe, B npecc-ueHTpe MU/

B MocKkBe M JleHUHrpage MOBbIWEHNA YPOBHEN paguauun B pe3yabTaTe aBapuUM Ha
YepHobbinbckoit ADC npakTUYECcKM He Habatoaanoce.

B HacTosuwee Bpema (BecHa—neto 1990 r.) MOLLHOCTbL [A03bl ramma-uU3Jy4yeHUA
coctasnser B cpeaHem B Kuese 0,013—0,018 mP/u, PosHo — 0,013, YepHoBuax — 0,018,
YepHurose — 0,012, lromene — 0,013—0,40, T. e. oHa 6/1M3Ka K POHOBLIM 3HAYEHUSAM.

Bonpoc 12. Kakosbl bbiau Mpo2Ho3bl 302PA3HEHUSA M0B8EPXHOCMHO20 C/108 8 PeKax, 8000XPAHUAUULAX,
a makxce 8 mopaAx? [loyemy COXpaHAAOCL 0huyuanbHOe crokolicmeue Mo 3momy noeody, HecMomps
Ha@ HeKomopble 3KCMPemMasbHble MPo2HO3bl 302PA3HEHUA B00bl, COCMAssieHHble 075 Nepeo2o
geceHHe20 asooKa (8 0CHOBHOM YKPAUHCKUMU y4eHbIMU)?

MepBblA NPOrHO3 BO3MOXHOIO 3arpA3HeHMA BOAbl PEK W BOAOXPAaHUAMUL, NpPU
BO3HWUKHOBEHUW NUBHEBbIX AO0XKAEN U BeCceHHeM naBoaKe 6bin gaH N'ockomrngpometom CCCP
yKe 6—8 man 1986 .

B 3TOomM nporHo3se, KOTOpbIA OnNMpanca Ha npAamble onyb/MKOBaHHble [AaHHble O
BO3MOXHOM CMblBE pPaAMOAKTUBHbLIX MNPOAYKTOB JIMBHEBbIMW OCagKaMuW M MNABOAKOBbIMMU
BOAaMMU U AaHHble O MPOrHOo3e BOAHOCTM pPeK, YKa3blBaa0Cb, YTO PagMOAKTMBHOE 3arpA3HeHune
BOAbl BCEX peK (BKAYaa MpunaTtb) n 6AMMKaNWKUX BOAOXPAHUANLL:

1) He NPeBbICUT 3arpA3HeHUA, KOTOPOEe BO3HWUKJIO KPaTKOBPEMEHHO MNPU MPOXOKAEHUU
NepBOHAYANIbHOTO PAAMOAKTMBHOTO 061aKa U CTPYM PagMOaKTUBHbBIX N1€Ty4YnX BewecTs. B aToT
KpaTKuit nepuog (Hayano mana 1986 r.) KOHUEHTPAUWM pagMOaKTUBHbLIX NMPOAYKTOB BO BCeX
BOAHbIX O06beKTax, Kpome p.lMpunAaTb B 30HE OTCE/NEHMA, He nNpPeBblWANN BPEMEHHO
ycTaHoBneHHbIXx MuH3apasom CCCP Ha 3TOT nepuog HOpM;

2) 6yAeT CPaBHUMbBIM C AOMNYCTUMbIMU HOPMAaMU UIN HUXKE UX.

3ToT nNporHo3 6bln COCTaBNEH NPU YCNOBUU HALEKHOM M3ONALMM PEKM OT CMbIBa C
noBepxHocTM B 30He ADC (npomnaowanKku), Ha Tepputopumn Tr.MIpUNATL U HA HEKOTOPbIX



6/NMKHUX K MeCTy aBapuu y4acTkax bepera p. MpunaTtb, Tak Kak 0XXMAaN0Cb, YTO CMbIB C 3TOM
TEPPUTOPUN MOKET 3HAYUTENbHO NOBbLICUTb YPOBEHb 3arpA3HEeHUA.

B cBA3K € 3TUM OblNN NPUHATBI MEpPbl MO U30JMPOBAHUID 3TUX 30H: 6biIM 06BANOBAHDI
6epera p. Mpunate, ANA nNpefoOTBPALLEHMA MUTPaLMM C NOA3EMHbIMM BOogamu Obina
BO3BeAEeHa MeXAy npomnaowanakon u p. NMNpunate «CTeHKa B rpyHTe» raybuHon 30—35 m;
CcO34aHa «3aBeca» M3 CKBaXKMH (NpobypeHbl AeCATKU CKBAXWUH, KOTOpble MOr/IM B C/ayyae
HeobXo4MMOCTM NepexBaTUTb 3arpA3HEeHHble MNoA3eMHble BOAbl C NOCAeAYWUM  UX
nepekaymBaHUem B NpyL-oxnaguTensb).

MuHBogxosom CCCP u YCCP 6bin0 coopykeHo 6onee cta PUABTPYHOLLUX U TAYXUX Aamb
Ha ManbliX BOAOTOKAX, NepeceKatoWwmnx BbICOKO3arpA3HEeHHY MeCTHOCTb.

Bnocneacteuun b6biav NnpoBefeHbl HATYPHbIE SKCMEPUMEHTbI MO CMbIBY PagMOaKTUBHbIX
BeLl,eCcTB C 3eMHOMW NOBEPXHOCTU /JIMBHEBbIMU AOXAAMMU, MOCTPOEHA MOAesb 3arpA3HeHusA
BOAbl peK W BOAOXPAaHWAULL, BO BpemMA [AOXAEW W BeCeHHero naBoAKa, W, COrnacHo
pe3ynbTaTamM YTOYHEHHbIX PACYEeTOB C Y4YETOM NPOBEAEHHbIX MNPOPUNAKTUYECKUX)
MEepPONPUATUIA, YPOBHU 3arpAaA3HEHUA BOAbl pPeK U BoAoOXpaHuauw, (aaxe p.Mpunatb)
OKa3a/IMCb HUXKe YCTAHOBJIEHHbIX HOpM. Takmm obpasom, nporHo3 Fockomrngpometa CCCP
NONHOCTbIO onpasaanca. OTCYTCTBUIO 3arpA3HEHUA BOAbl peK U BOAOXPAaHUAULL, B nepsoe
BPEMA MOCNEe NPOXOXAEeHUA obnaka u CTpyun M [0 cepeluHbl MoHA 1986 r. cnocobcTBOBaNo
aKTUBHOEe BO34elcTBMe Ha obnaKka (Mx paspyweHune) camonetramum Fockomrugpometa CCCP c
Uenbd He [ONyCTUTb BbINAaAeHUA [A0XAeN B caMoh 30He YepHobbinbckoir A3C u
MAaKCUMANbHOTO NATHA 3arpA3HeHunA.

Bonpoc 13. [losnuana nau asapus Ha YAIC Ha obujecmeeHHoe MHeHUe no Mosody pazsumus
amomHoli saHepeemuKu 8 CCCP? Bo scem mupe?

KoHeyHo, aBapuma Ha YepHobbinbckoh A3C  3acTaBuia  CNeymannctos MU
06LLeCTBEHHOCTb CEpPbe3HO MNepeoCcMbIC/IMBATb BO3MOXHOCTM  Pa3BUTUA  SHEPreTUKMU,
0cobeHHO- aTOMHOM, C aKLEeHTOM Ha Bonpocbl 6e30nacHOCTU. BNoaHe NOHATHO, YTO HepeaKo
MHEHWA HA 3TOT CYEeT BbICKA3blBaUCb BECbMAa 3MOLLMOHANbHO.

B CoBeTckom Colo3e He NpoOBOAMNOCL KaKux-nMbo onpocoB no npobneme pas3BuTUA
aTOMHOM 3HepreTukuM. O4HAKO pAL CNeuManncToB M y4YeHbIX B MeyaTu U No TeneBUAEHUID
BbICKA3blBa/IN CBOE CAEpXKaHHOe, a MHOTA4a U Pe3Ko OTpuuaTe/NibHOe OTHOLWEHME K aTOMHOM
3HepreTuke, K uenecoobpasHOCTM ee pa3BUTMA Yy HAC B CTpaHe, 0cobeHHO B CTO/b
ryCTOHaCeneHHOM pervoHe, Kak YKpauHa wu EBponenckas 4actb CCCP. OctaHoB/eHa
ApmsaHckaa A3C B CBA3M C pPacnNosioKeHMem ee B 30HEe BbICOKOM CENCMUYHOCTMH,
NPUOCTAaHOBNEHO cTponTenbcTBo Kpbimckoit A3C, nnaHMpyeTca BbIBOL HEKOTOPbIX 6N10KOB Ha
paae A3C; oTKasanucb ot ctpoutenbctesa Opgecckon 1 MumuHckon ATIL. OcTpo cTOUT BONpocC O
cTpoAawmxca TaTapckon u PoctoBckoir A3C. B obBoux cnyyaax CTaBUTCA NoA COMHeEHUe
reosiorMyeckans M 3Konornyeckaa ob6oCHOBAHHOCTb BblbOpa MecTa CTPOUTENLCTBA CTAHLMM
(«MpaBga», 30.07.90, Ne 211). Ha ceccumn BepxoBHoro CoseTa YKpauHckoit CCP 16 deBpansa
1990 r. 6bII0O NPUHATO peleHWe O MOo3TanHOM MpeKpauweHun 3sKcnnyataymm YAIC.
MoaBEePrHyTbl }KECTKON 3KONOTMYECKON dKCMepTMU3e cTposuiMecs U npoekTupyemoble A3C, no
CTPOUTENLCTBY pAfa U3 HUX bydeT, No-BMAMMOMY, NPOBEAEH BCeHapoAHbln onpoc. OgHako
LWMPOKO M3BECTHO TaKXe MHEHWE MHOTMX CMeLMannNCTOB O BO3MOMXKHOCTM U HEOBXOAMMOCTH
Pa3BUTMA aTOMHOM 3HEpPreTUKN c o6A3aTeNIbHbIM NOBbLIWEHUEM BHUMAHUA K ee 6e3onacHOCTH.
B pape 3apybexHbix CTpaH NPOBOAMAMUCL CMeuuanbHble ONpPOCbl CpeAu HaceneHus — B
HEKOTOPbIX M3 HUX YNC/IO BO3PAXKAOLWMX NPOTUB PA3BUTMA aTOMHOMN 3HEPreTUKN A0CTAaTOYHO
BennKo. TakK, B ABCTpuM 47 % HaceneHnA BO3paXKaeT NPOTMB Pa3BUTMUA aTOMHOMN IHEPTETUKM,



®paHumm — okono 40%. B Weeunn — okono 30%, B Bennkobputanmm — 65 %, 8 CLUA —
okono 40%. Nocne aBapumn Ha YAIC B 3TUx CcTpaHax 3Ta undpa Bbipocna Ha 5—20 %, 3atem
HECKO/IbKO YMeHbLIMAACb (N0 AaHHbIM XypHana « MHBapOHMeEHT» 3a HOAbpb 1988 r.).

Celyac 0O4YeBMAHO, 4YTO pPaA3BUTME ATOMHOMW 3IHEPreTUKM BO3MONKHO NPU MNPUHATUM
AOMOJSIHUTENbHbIX Mep be3onacHocTn M byaet npogonxatbca B CCCP M mHOrux crpaHax
EBponbl 1 AMepuKH.

KOHeYHOo, pa3BUTUE aTOMHOM SHEPTreTUKN OO0MKHO COYeTaTbCA C pa3BUTUEM TEMI0BbIX
CTAHLUUN, TMAPOIHEPTETUKN U HETPALULMOHHbBIX HanpPaBAeHU (MCNONb30BaHME COTHEYHOMU U
BETPOBOWN 3Heprun), a B byayl,em OpPUEHTUPOBATLCA M HA MCNONb30BAHWE SHEPTUU TEPMO-
ALEePHOro CcuHTe3a. [naBHOe BHMMAHWE AOMXKHO ObiTb 06paweHoO Ha passutue
sHeprocbeperatoWwmx TEXHONOTUN.

34ecb YMECTHO CKasaTb, 4To byaywana CTPYKTypa M pa3BUTUME 3SHEPTETUKU TpebytoT
Cepbe3HOoro uccaenoBaHuA B LEAOM.

B HacToAwWwee Bpema cpean MUPOBOM HAYYHON OBLLECTBEHHOCTU WMPOKO Pa3BEpPHYNOCH
ABUXKEeHMe NPOTUB NOAYYEHUA SHEPTUN NYTEM CHUTAHMUA OPraHMYeCcKoro TONAMBA, TaK KaK nNpu
3TOM B aTmocdepy BbIAENAKTCA ABYOKWUCb yraepoga M Apyrue rasbl, cnocobeTsytouwme
napHukosomy 3¢p¢deKkTy ¢ ero HeraTMBHbIMM MNOCNEACTBUAMM, T[NaBHbIM ob6pasom —
M3mMeHeHuem (notenneHnem) KauMmata. Ha KoHdpepeHUUAX Npeanaraetca yxe B 6aAnxanune
roAbl COKpPaTUTb CXUraHne opraHnyveckoro tonamea Ha 20—30 u gaxe Ha 60 %.

B a3TOomM cnyyae OCHOBHaA Harpyska na)eT Ha pa3paboTky M uMcnonb3oBaHue
3HeprocbeperaroWwmMx TEXHONOTUMA, Ha pPas3BUTUE ATOMHOM W TUAPOIHEPTETUKU, a TaKxKe
HEeTPaAWUMOHHbIX BUMAOB 3HEPreTUKM — BETPOBOM, CONHEYHOW W Ap., KOTOpble He MOryT
obecneynTb MNONIHOCTbIO MNOTPEOHOCTM B 3IHEPTMM U IKOHOMMUYECKU HE BblAepKUBatoT
KOHKYpeHUMM c 06bI4HbIMK cnocobamm NONYyYEHUA IHEPTUMN.

ATOoMHas 3HepretMka npu ee 6es3aBapuiHoM paboTe 3HauuTenbHo 6Gonee
«3KOJNIOFMYHA», YemM 3HepreTuka, OCHOBaHHaA Ha opraHuyeckom Tonamee. OAHAKO BOMpPOC
obecneyeHnna 6e30NacHOCTM 34€Cb BbIXOAUT Ha NepBoe MecTo — 0CObeHHO AONONHUTENbHOM
BHEWHEeM 3alKnTbl, CNOCOBHON yaeprKaTb pasMOaKTUBHbIE NPOAYKTbl B C/ly4ae aBapuu peak-
Topa. Mpu cobnogeHMn TaKUX YCNOBUM aTOMHaA 3HepreTMKa nepcnekTMBHa (Bo ®paHuuu
6onee 70 % aneKTpuyeckon saHeprnm sBoipabaTtbiBaetca Ha A3C, B benbrun — 60 %, 8 CCCP —
TONIbKO OKOM0 3%).

CnoXuBlWanaca B MWUpe 3KO/NOrMYyeckaa pervMoHanobHas W rnobanbHas o6CTaHOBKA
TpebyeT BeCbMa Cepbe3HblX Pa3MbllAEHUN, KBANMOULMUPOBAHHBIX IKONOr0-3KOHOMMUYECKUX
pacyeToB U pPeLleHnn.

Bonpoc 14. CoxpaHumcsa au 30Ha omyyxoeHus 8 patioHe YAIC? Ha kakoli nepuod?

Hda, coxpaHuTtcA. CpaBHUTeNbHO Hebonbwaa no naowaaunm (okono 1000 KMZ), OHa
LennKomMm HaxoamTca BHYTpM 30-KMNOMETPOBOM 30HbI. ITO Ta 30Ha, rA4e YPOBHU pagmaumm Ha
10.05.86 npesbiwann 20 MP/4 u Habnwpganocb nNOBbilLEeHHOE 3arpA3HeHWe uU3oTonamu
nnyToHMA. OHa YeTKO 0603HAYeHa M OropoXKeHa; BO3BpaleHNe HaceneHusa n segeHme nobbix
06bIYHbIX XO3AUCTBEHHbIX PabOT 34eCb KATETOPUYECKUN 3aMpeLLEHO.

B a3tOoM 30He BepyTcA wuccnepoBaTenbCkne paboTbl NpU CTPOroM  KOHTpose
pagvauMoOHHON 06CTaHOBKM, OHA NO CyW,ecTBY ABNAAETCA CNeLManbHbIM HAYYHbIM NOUTOHOM.

ByaeT nvn 3Ta 30Ha BO3BpaLLEeHA K 0ObIYHOM XKN3HU?

KoHeuHo, cneyuanuctel b6yayT AenaTb BCe BO3MOMHOE ANA 3TOro (pesakTvBauums,
NOKPbITUE MOBEPXHOCTEM NAEeHKamMKu, BOCCTAHOBAEHME TPABAHOrO MOKPOBA, 3aneceHue,
BHECEHME B MNOYBY pPA3/IMYHbLIX XMMWYECKMX BewecTs, copbeHTOB, CBA3bIBAOLWMUX



PaAMOaKTUBHbIE M30TONbI U T. A4.), O4HAKO 3TN paboTbl OyAYyT HOCUTb SKCMEPUMEHTANbHbIN Xa -
pakTep, n Bonpoc 06 06bIMHOM HAPOAHOXO3AMCTBEHHOM MCMNONAb30BAHWUWM 3TOW TEPPUTOPUM
MOXeT 6blTb BHOBb PacCMOTPEH, C HalWen TOYKW 3peHMUA, AnNlb Yepe3 MHOro seT u byger
CBA3aH C BO3MOHOCTbIO yAaNeHUA NAYTOHMA U3 NOBEPXHOCTHOTO C/I0A MOYBbI.

Bonpoc 15. Cywecmsyom au HopmMbl pPaOUOAKMUBHO20 3A2pA3HEHUA MecmHOocmu, rpoodyKmos,
ssedeHHble crneyuanbHo rocae asapuu Ha YA3C? Yemy oOHU coomeemcmsyrom U KMO UX
ycmaHasausaem? Kakogbl mo0xo0bl K yCMAHOB/AEHU HOPM?

[a, cyuiecTByloT: B OCHOBe uX nexaT «Hopmbl pagunaynmoHHol 6esonacHoctu HPbB-
76/87», yTBepKAEHHbIE AN UCNONb30BaHUA B Hallel CTpaHe, U HEKOTOpPble AONONHUTENbHbIE
coObpa)KeHnA, NPUHATbIE BO BHMMAHME C y4eTOM TAXKENOW aBapuiMHOM O0BCTAaHOBKWM, B TOM
yncne «aBapuitHbie» HOPMbl (OHM MOTYT HECKONBKO OT/AIMYATbCA OT 06bIYHbIX). TaKMe HOpMbI
yTBepxaaetr MnuHuctepcrteo 3gpasooxpaHeHmna CCCP.

YKaxem, 4To B nepBbl rog nocne aapum MuH3gpasom CCCP 6binn ycTaHOBAEHDI
«aBapuUMHble» A03bl (CyMMa 403 BHELWHEro U BHYTpeHHero obayyenna) 10 63p, Bo BTopoh —
3 69p, B Tpetuh — 2,5 63p, a go 10.01.90 gnsa HaceneHwma b6blna ycTaHoBNeHA obwas
aonyctumasa posa 17,3 63p (B cymme OT MOMeHTa aBapuu). ®aKTUYECKM cpenHAA 4033 B
30HaX EeCTKOro KOHTpoAA cocTaBuna 6,0 63p («MeaunumnHcKas raseta», 26.04.89, Ne 50).

B HacTtoswee Bpemsa MwuH3gpasom CCCP vyTBepXaeHa p[03a Ha [OAWTenbHbli
NPOMEKYTOK BPEMEHU — Ha BCH ¥M3Hb. C 01.01.90 BBEeaeH KpuUTepui HeZONyCTUMOCTMU
npesblweHna ansa nwboro xutena posbl 35 peHTtreH (63p) 3a nocneayowme nocne aBapuu
rogbl *XWU3HW Ha 3arpA3HEHHOW TeppuTopuKM (BKAKOYaAA A[03Y, NMOJYYEHHYK 33 NepBble TpwU
roga). 3TOT KpuTepui BbI3BaN TpeBOory, OypHble BO3pPa’KEHWA MHOTUX YYEHbIX MU
obuiectBeHHOCTU. B HacTtoAwee Bpema (neto—oceHb 1990 r.) paboTaeT cneuuanbHan
KOMUCCUA, Ha3HavyeHHaAa [1paBUTENbCTBEHHOM KOMWCCMEN NO AMKBUAALMW MNOCNEenCTBUN
aBapumm Ha YAIC, KoTOopas 3aHMMaeTcA BblPpabOTKON KpUTepua BO3MOMKHOCTM MPOXKMBAHMUA
HaceneHMs Ha 3arpA3HEeHHON TEPPUTOPUMN.

Ewe B mae 1986 r., ucxoaa w3 yCTAaHOBNEHHbIX MNPEAENbHbIX «aBapWUMHbIX» [A03
obnyyeHua, OblAM  paccyUTaHbl C MNOMOLLbI TFe0PU3INKOB U YTBEPXKAEHbI MPUMEpPHble
«00NYyCTUMbIE» NAOTHOCTU 3arpA3HEeHUA MeCTHOCTM: no uesuto-137 mn -134 — 7 Ku/km?, a
nosgHee— 15 Ku/km?, no cTpoHumio-90 — 3 Ku/km?, no nayToHunto-239 v -240 — 0,1 Ku/km?.
Mpn onpepeneHMM OMNACHOCTM MNPOXWMBAHUA W yCTaHOBAeHUW Hopm MwuHsgpasom CCCP
YYUTbIBANIOCb NPUCYTCTBUE APYTUX U30TOMNOB M B ONpeseneHHON CTeNeHU, Haluune «ropaumnx»
(BbICOKOQKTUBHbIX) 4acTUL, Ha 3arpA3HEHHOW MECTHOCTU. DT HOPMbl ABAANUCL U ABNAIOTCA
BcnomoraTtenbHbiMW. OCHOBHaAa HOpmMa — 3TO CymMMapHaA 4033 BHYTPEHHEero u BHeLWHero
obnyyeHna. MuHsgpasom CCCP 6biin TakKe YyCTaHOBAEHbl COOTBETCTBYHLWME HOPMbl Ha
NPOAYKTbI MUTaHMA U NUTbEBYIO BOAY. Ha MONOKO ycTaHOB/AEHa BpemeHHaa Hopma 10 Ku/n
no uesnto-137. Ta HOpMa HECKONbKO 601ee *KecCcTKaa No CPaBHEHUIO C APYrMMU HOpMamu (B
TOM YMUCNE U OCHOBHOM 4030BON HOPMOI).

O4yeBMAHO, YTO BCE 3TU HOPMbl HECKO/IbKO YC/NIOBHbI, TaK Kak B 3aBUCUMOCTU OT nyTen
NOCTYNNEeHMA B Yes0BEYECKM OpraHMsm C nNuMwesbiIMM MPOAYKTaMWM W  BOAOWN, OT
«A0CTYMHOCTU» Pa3/IMYHbIX U30TOMNOB, YTO B MEPBYI o4vyepenb 3aBUCUT OT TUMa NOYBLI, ITU
HOPMbl MOTYT HECKONbKO WM3MEHATbCA (OCHOBHOW HOPMOM MAN KpUTEPUEM LOMKHO ObiTb
HenpeBbllWeHWEe onpeaeNeHHON 403bl BHELWHEro U BHYTPeHHero obayyeHusn).

Tak, Hanpumep, U3BECTHbl 30HbI, r4e NpuU NPUHATUM Mep NO 3aKpenaeHUlo Le3uda Ha
TEPPUTOPUN C NNOTHOCTbIO 3arpAsHeHua uesuem-137 30—40 KM/KM2 YypOBeHb 3arpA3HeHun
MOJIOKa, NO/y4aeMoro oT KOpOB B 3TUX 30HAX, HAXOAUTCA B nNpeaenax HOPMbl, @ B HEKOTOPbIX



MecTax nNpu MNAOTHOCTM 3arpAsHeHuAa 5—7 KM/KM2 (vnn paxke ewe HUXKe) HabnwpaeTca
3arpA3HeHMe MOJIOKa, NpeBblwatowee Hopmy. Takum ob6pa3om, BO BCeX 3arpA3HEHHbIX 30HaX
TpebyeTcs ocylecTBNEHUE KOHTPOAA PaANOaKTUBHOCTM NULLEBbLIX NPOAYKTOB, B MEPBYO ove-
peAb MOJIOKA, 3aTeEM — MACA. 3epHO, KOPHeENAoAbl U ApP. 3HAYUTENIbHO MeHbLle NOABepKeHbl
3arpA3HeHunto.

Bonpoc 16. Cywecmsyem au onacHocms om paduoaKMuUBHO20 3a2pA3HEHUS 8 30He asapuu 011
npupodHoli cpedbi, OUKoli ¢hriopsl, hayHsl? ONACHO AU UCMOAb308AHUE OUKUX MaA0008 Uau MACA OUKUX
3sepeli 8 nuwy?

Hopmbl ana HaceneHua npu obayvyeHUn ABNAKOTCA BECbMa KECTKMMU — BeAb 34ecCb
paccmaTpuBaeTcs HeAOoMNyCTMMOCTb yuepba ana Ntoboro camoro YyBCTBUTENbHOIO MHAMBMAA.
Mpwn Bo3aenctenm obnyvyeHmna (nnbo gpyrux Bo3fencTBnaAx) Ha NPUPoOAHbIe NONYAALUK, KO-
nornyeckmne cuctemsl (T. e. Nnpn GopMUPOBAHNM IKONOTUYECKUX HOPM) B pacyeT NnpuHMmaeTca
COCTOAHME NONYNALUN UAM SKOCUCTEMbI B LLeZIOM (XOTA MOXKET OblTb U Ha NOKAZIM30BAHHOM
y4yacTKe) — oTcloga cneayeT, Kak NpaBuIo, MeHee KeCTKU Noaxoa K BbipaboTKe TaKUX HOpPM
N OLEeHKe pe3yNbTaTOB BO34EMNCTBUA.

Echn roBopuTb 0 NoparkeHnax NpPUpPoaHON cpeabl BO Bpema aBapuu, TO HaMbonbLmi
yluwepb 6bin HaHeCeH NeCHbIM Haca*KAeHUAaM B HenocpeacTBeHHON 6amnsoctn ot ASC: 3aechb B
3anagHOM — ceBepo-3anagHOM HanpaBAEHWUM HA PACCTOAHMM 1—2 KM OT CTaHUWUK nec norub
oT o06nyyeHMA nNpuM pPaAMOAKTMBHOM 3arpsA3HEeHUU nNpuUpoaHON cpepnbl (KPbIKUA necy)
npumepHo Ha naowaau 400 ra.

3Bepu U NTULblI BCneacTBMEe UX CBOBOAHOM MUrpaLMK He NOoCTpaAanu, XOTs, KOHEeYHOo,
MX MACO MOMEeT CcoAepraTb HEKOTOpOe KO/IMYECTBO paaMOaKTUBHbLIX BewecTB U Tpebyer
KOHTpO/A (M 3a npegenamum CUJAbHO 3arpA3HEHHOW 30Hbl). TpebyeT KOHTpons u pblba,
BbI/IOBIEHHAA B 03epax WAW Npyaax U pekax, pacnosioXKEeHHbIX Ha 3arpA3HEeHHbIX y4YacTKax.
[apbl neca B6/M3N «KKPACHOM» 30Hbl MOMKHO MCMNO/Mb30BaTb B MULLY /JIMWb NPU CTPOrOM WMX
pPaANaLMOHHOM KOHTpoOe.

Bonpoc 17. Pa3Hocamcsa AU paduoakmuegHble npodyKmel 3a rpeodesbl 3a2pA3HEHHbIX 30H 8eMpoMm,
80001(i? IhcheKmuBHaA U 8 3MOM Csly4ae 0e3aKmMuUBayuUu omaoesibHbIX cesn?

BeTpoBaa murpauma paguoaKTUBHbIX MPOAYKTOB OTHOCUTENbHO He3HauyuTesbHa, TakK
KaK OHW, KaK MpaBWNO, CBA3aHbl C A0BOJIbHO KPYMHbIMM 4YacTuuamum noysbl. Obuwee
M3MeHeHne NaowWann 3arpA3HeHNA NpuM BETPOBOW MUTpaLUM NO NpeaBapuUTENbHbIM OLEHKAM
cocTaBnfAeT He 60iee HECKO/IbKMUX MPOLEHTOB, NOJIOXKEHUE OTAENbHbIX U30IMHUIA U3MEHAETCA
B NpeAesax COTEH MEeTPOB M TO/NIbKO B OTAE/IbHbIX C/Ay4asX — eAuHUL, KunomeTpos (B rog).
OAHaKO W Takaa MUrpauMa MOXKeT MNPUBECTU K M3IMEHEeHMUI0 MNJOTHOCTU 3arpA3HeHnA B
OTAENbHbIX cenax. Hanpumep, ecam B KayecTse f0NYCTUMOM HOPMbl YCTAaHOBUTb 3HavyeHue 15
KM/KM2 no uesunto-137, To MOXKET 0Ka3aTbCA, YTO HACENIEHHbIN MYHKT, B KOTOPOM 3arpasHeHue
coctasuno B cpegHem 13,5 KVI/KMZ, Ha cAeaylWWUin roa B pe3ynbTaTe MUTpaLMM MOKeT
NoNacTb B 30HY C NJIOTHOCTbIO 3arpA3HeHuna 15 KM/KMZ.

Mo 3TOM e NpUYMHE 3HAYEeHMUA NJOTHOCTU 3arpA3HEHMA Cen Nocne UX Ae3aKTMBauuu
(cHATMe BepxHero cfoA NoyBbl, achanbTUPOBAHME YAUL, U NAOWALEN, CMEHA KPbIW Ha AOMaXx
W T. A.) MOTYyT B TeYEHNE HECKONbKUX Heaenb UAN MecALEeB BOCCTaHABAMBATLCA 4O CpeaHUX
3HAYEeHWUN NNOTHOCTM 3arpA3HEHUA OKPYKatloLWeN ceno TeppuToOpuUMn.

HakonneHue 3arpA3HAOLLMX BELWECTB, 3aHOCUMbIX TEXHUKON (aBTOMALWIMHAMKN U Np.) U3
3arpA3HEHHbIX 30H WU CMbIBaeMblX OCafKaMW C KpbiWw, BeAeT K MNOABJMIEHUID OTAENbHbIX



HebONbLWKNX BbICOKOAKTUBHbBIX «NATEH». TakMe y4yacTKM obs3aTeNbHO A0JXHbI NoABepraTbea
AE3aKTUBALLMKN, KOTOPAA B 3TUX C/Iy4aAX AaeT BbICOKMN 3 PeKT.

BepTuUKanbHaa BeTpoBaA MUrpaumna, Kak NnpaBuao, HEBEANUKA U HE NPUBOAUT K ONACHbIM
3arpasHeHMam aTtmocdepbl. WCKAOYEHME COCTaBAAT nNblabHble 6ypu, NpuM  KOTOPbIX
BO3MO)HA MWUrpaLMa pagMoaKTUBHbIX NPOAYKTOB Ha HGonee ganbHMe pPacCTOAHUA; NOXOXKanA
06CTaHOBKA BO3MOXHA MPW HAAMYMKU pAacMaxaHHbIX NONEN, KOrga HapyweH 3a4epHOBbIN Uan
3a/1eCeHHbI 3eMHOM NOKPOB. B nocnegHem cnyvyae npu pabote Ha 3arpA3HEHHON MECTHOCTHU
06A3aTeNIbHO NPUMEHEHNE PECNUPATOPOB, 3aLLMLLAKOLMX OPTraHbl AbIXaHUA.

BoagHaa murpaymna pagnoHyKANL0B HEBESIMKA: CMbIB UX HEe NPUBOAUT K MPEBbIWEHUIO
A0NYCTUMbIX HOPM, 06 3TOM y}Ke roBOpPUIOCH paHee.

Kak oTmetun akagemuk b. E. MaToH (B 1989 r.) «... e4UHCTBEHHbIN peasibHbIM NyTb
nepeHoca (pagnoHyknngos — K. N.) — BOAOHOCHbLIA cMbiB. HO MOWHOCTbL Nonagatouwen B
BOAOEMbI «TrPA3M» WU KOHUEHTPaLUMA ee TakK Mana (B AECATKM, COTHM pa3 HUNXKe npenenbHo
A0NYCTUMOTO YPOBHSA), YTO TOBOPUTb O KaKOM-TO ONACHOCTM He npuxoautca» («M3sectua», 26
anpena 1989 r., Ne 116).

BOo3MOHa HeKOTOpaA MUrpauma PagMOHYKANA0B C 3arPA3SHEHHbIMWU AOHHbIMU NIAMMU
(ocobeHHO Npu 6onbWwMX NaBoAKaXx); HO 3TO 3arpA3HEHME B HaCToALWLEEe BPeMA OTHOCUTENbHO
HeBennKo. B 1988 r. oHO cocTaBnAano: B Kuesckom sogoxpaHmnmwe — 4,5 KM/KM2 (no uesuto-
137); KaHeBckom — 1,4; KpemeHuyyrckom — 0,25; [HenpoasepuHckom — 0,12;
3anopoxckom — 0,08; Kaxosckom — 0,07 KM/KM2 (obuwan akKTMBHOCTb PagMUOHYKAMAOB B MAAX
BogoxpaHnnnw, Knesckoro Kackaga coctaBnana 5,5 KKu npu cpegHem obbeme BOAOXpPaAHMU-
v, 43,8 km?).

Bonpoc 18. B nipecce b6bina noaemuxka 4yyme AU He O HOMEPEHHOM PAdUOAKMUBHOM 3a2pA3HeHUU
benopycckux cen nocae asapuu 8 YepHobbisne. AKobbl, «pAOUOAKMUBHYHO Mydy paccmpenanu,
ocadunau Ha meppumopuu bCCP». Ecau 3mo mak, mo Kmo KOHKPemHo ocywecmeus smy onepayuro?

[a, Takoih Bonpoc cTasuaca Anecem Apgamosuyem B «KOMCOMONbCKOM npasae» (u
noske — E. M. MeTpsaeBbim B «BecTHuKe YepHobbinA»), OH abcoNOTHO He COOTBETCTBYET
OENCTBUTENbHOCTU, 3MXKAETCA Ha KaKMX-TO cnyxax. Ha atoT Bonpoc 6binn gaHbl OTBETbl B
npecce MmnHatomsHepronpomom n Fockomrugpometom CCCP. A ToAbKO MmOry npeanonaraTth,
4YTO MOrN0 ABUTbCA NpPUYMHOM 3TUXx cayxoB. C 11 maa no nopyyeHuto H. W. PbiKKOBa
LleHTpanbHaa asponornyeckas obcepsatopma n YkpanHckuin HUN FTockomrugpometa CCCP ¢
yeTblpex Camo/sieToB Benwn Bo3geicTBMe Ha obnaka ¢ 3anafHOM CTOPOHbI, T. €. HAa YUCTble
obnaka, He pgowepwue A0 UeHTpa YepHobbinbcKolM aBapun. Ona yero 3To genanocb? Ana
TOro, 4tob6bl BbI3BaTb BbINALEHUWE [OXAEBbIX OCAAKOB, Mpexae 4Yem ob6blyHble ob6nakKa
OOCTUTHYT 30HblI aBapuu, U TemMm CaMbiM NpPefoTBPaTUTb AOMAb U CMbIB PaAUOHYKANOOB B
paiioHe YepHobbinAa. Kpome TOro, B paoHe YepHob6blNA NPOBOAMIOCH BO34ENCTBME HaA
oTaeNbHble obnaka ana Toro, 4Tobbl OHM He nepepocan B AoXKAeBble. B pesynbrate 3Tux
aevicteuit ¢ 11 mas, Korga yxe 6blno npakTuyecku chopMMPOBAHO pagMOaKTUBHOE
3arpasHeHne, go 15 wuioHA pgoxaen B 30He YepHobObina He BbiNagano, U TeEM CaMblM B
3HAYNTENbHON cTeneHW 6blla yMeHblleHa OMacHOCTb 3arpA3HeHMs BOAHOW cpeabl. Takum
obpasom ypanocb Ha nNepBbiXx MNOpax MNPeAoTBPATUTb NOMNAfAaHWe PagUOHYKAMAO0B B p.
Mpunate M panee B Knesckoe BogoxpaHuauuie. AHanorndyHole pabotbl nposBoaguauncb ¢ 15
ceHTAbpsa no 20 gekabpna 1986 r.

Bonpoc 19. Bbl nposenu 0oszoe epemMs 8 30HAX 3A2pPA3HEHUA npu aAuksudauyuu YepHobbinsckol
asapuu. Kak Bbl oueHusaeme HbIHEWHHOWO cumyauyuto, ocobeHHoO 8 30HaX 38aKyauuu xcumeneli?



Kakyto posneb ebinonHAarom 8 amoli 3o0He [ockomzudpomem u Opyaue 8edomMcmea, 8 4YacmHocmu,
/VIUH30p06?3

OueHnBalD CUTyauMtlo KaK HanpAXKeHHyt. Hanpsa)KeHHy NOTOMYy, YTO HeT MNONHOM
ACHOCTW Y HaceNeHUAa N Yy MHOTUX CNEeLUanncToB, Ha KaKne e A03bl, Ha KakKue HOPMbl HYXHO
onupaTtbcA. XoTA MeAUKN N NpeanoXuUnm 3Ty A03Y, BONPOC BCeE elLe OCTPO AUCKYTUpYyeTCcA.
EcTb HeypAaauubl U C BBEAEHWEM NbrOT HAaceneHUto. B HEKOTOpPbIX palioHax NbroTbl BBEAEHDI
— 3TO xopowo. A rae-To He BBegeHbl. Bonpoc TpebyeT o4yeHb CEpbe3HOr0 PacCMOTPEHUA, U
focyaapcTBEHHAA KOMUCCUA MO Ype3BblYaMHbIM CUTYALUAM HENPEPbLIBHO 3aHUMAETCA 3TUM.

Bonpoc nnkBmnaaumMm nocnenctsuii YepPHOObIILCKOW aBapun sBAAETCA ceivyac ogHUM U3
OCHOBHbIX B 3TOM KOMWCCUWN U NPABUTENLCTBEHHOMW KOMMUCCUM MO NUKBUAALMKU NOCNEACTBUM
yepHobbINbCKOM aBapun (obe KomuccuM BO3rNaBnAeT 3amecTuTenb npepcepatena CoseTa
MwuHucTtpos CCCP B. X. [loryxunes), 1 OHM aKTUBHO 3aHANUCb PelleHNnemM BCeX BO3HMUKAOLWMX
npobnem.

Tak, ¢ 26 utons no 13 ceHTabpsa 1989 r. B fomenbckon n Mormnesckom obnacTax
benopycckoit CCP, Kuesckort u HMutomumpckoin obnactax YKpaumHcko CCP u bpaHckoi
obnactu PCOCP coctosnucb Bble3aHble 3acefaHUA MNPaBUTENbCTBEHHOW KOMWMCCUM MO
NMKBUAALUNN nocneactTsuin asapum Ha HA3C...

FnaBHoe BHWMMaHMe KOMMUCCMM OblNO COCPeaoTOYEHO Ha peweHMnm BOMNpPOCOB,
CBA3aHHbIX C peanus3auMert paHee HAMEYEeHHbIX M HOBbIX Mep MO OXpaHe 340pOBbA
HaceneHuna, NPOXKUBAKOLWEro B paloHax, NOABEPTWMXCA PALUNOAKTUBHOMY 3arpA3HEHUIO B
pe3ynbTate YepHObbINbCKOM aBapum» («Mpasaa», 29 ceHTAbpa 1989 r.).

YTo KacaeTca AbroT, TO NO npeacTaBneHuUto [oCyaapCTBEHHOM KOMMCCUMM MO
ypesBblyaliHbiM cutyaumam Coset MuHuctpos CCCP npuHAn nocTaHoBAeHue, rae 6biau
onpegeneHbl 4ONONAHUTENAbHbIE NbIFOTbl ANA HAaCENEHUA, A TaKXKe BO3MOXHOCTM OTCene H1A u3
30Hbl }XECTKOTrO0 KOHTPO/s U 30H ¢ 60Nee HU3KMM 3arpA3HEeHMEM CeEMEN, UMeLWnx geten a0
14 net, 6epemMeHHbIX XEHWWH UAM N0 MeAUUMHCKMM noKasaHuam. Komuccua npuHAna
aKTMBHOE y4yacTMe B MNOATFOTOBKE COK3HO-pecnybAMKAaHCKOM MporpaMmmbl  NUKBUAALUM
nocnencTeui asapum Ha YASC. BepxosHbin CoBer CCCP, a Takxke BepxoBHbie CoBeTbl YCCP,
BCCP, PCOCP yaensatoT aTum Bonpocam ocoboe BHUMaHUe.

Bonpoc 20. B sbicmynaeHUsxX HEKOMOPbIX HAPOOHbIx denymamos, 8 npecce 6bi10 3000HO MHO20
B0IMPOCOB8 U BbICKA3AHbLI NMpemeH3uu K pabome psada ee0omMcme U opa2aHu3ayuli, 8 mom 4ucae u 8
adpec npasumesnbcmeeHHol kKomuccuu, MuH30pasa CCCP, lockomeudpomema CCCP, 8 adpec
mecmHbix esnacmeli. Cyumaeme Au Bbl, Ymo smu 8bicmyraeHUs Nomoaau U nomMo2arom peweHuro
sonpocos auksudayuu nocaedcmeauli YepHobbinbckol asapuu? Umenuce AU CAYy4AU UCKAHCEHUS
UHopmayuu e npecce?

OTBeT 3aecb byaeT HEOAHO3HAYHbIM U, KOHEYHO, byaeT oxBaTbiBaTb TOJIbKO 06/1acTb
KomneTteHunn Nockomrugpometa CCCP.

be3ycnoBHO, HapoAHble AenyTaTbl M Npecca BO MHOTMUX CAy4aAaX MOAHANAU BaKHble
BOMPOCHI Ype3Bbl4aMHO OCTPO M 3TUM CNOCOHBCTBOBANM CKOPENWEMY peleHUto paga BaXKHbIX
npob6sem, KOTOpoe 3aTATMBANIOChb NO Pa3HbIM, r1aBHbIM 06PaA30M, XO3ANCTBEHHbIM NPUYMHAM,
M B 3TOM 6ONbWION MNONONKUTENbHbIN 3PPeKT 3Tux BbICTynNeHnn. (OcobeHHO aKTUBHO
HapoAHble aenyTaTbl U npecca BbicTynann B 1988 — 1989 rr.). [lymato, COBMeCTHble yCcuauA
LEHTpPaNbHbIX M  MECTHbIX BJIaCTel, HApPOAHbLIX AenyTaToB, CNewuMannucTos, BCEW

3 Bonpoc 6bin 3agaH HO.A. U3pasnto Ha ceccum BepxosHoro Coseta CCCP 12 niona 1990 r.



obuecTtBeHHOCTM cnocobcTBOBaNM GOPMYNIMPOBAHUIO U MPUHATUIO TOCYAAPCTBEHHON WU pec-
Ny6NAMKAHCKMX NPOrpamm AMKBUAALUWN NOCNEeACTBUIA aBAPUN.

MpeTeH3Mn KO MHOrMM BeAOMCTBAaM M MECTHbIM BAACTAM B CBA3M C MOYTM MOJHbIM
oTcyTcTBMEM WMHPOPMALMKM [NA  HACeNeHMA TMNOMOIAM  chenaTb  «NpopbiB» B 3TOM
HanpasneHun: B mae 1989 r. 6blAN CHATbI BCE OrpaHUYEHMA HA OTKPbITYO NybanKauuio
AaHHbIX 0 YepHOObINIbCKOM aBapuu, O pagMauMOHHON OOCTaHOBKE Ha MecTax, O COCTOAHMUMU
300poBbA HaceneHua. (KaKk y»e roBopunochb, YaCTUYHO AaHHble 6biAM onybanKoBaHbl B 1986
— 1987 rr. npun nepepgaye matepuanos ob asapum B MATATI n apyrue mexayHapogHble
opraHusaumn.) OcobeHHO ocTpolr B 3TOT nepuoa b6bina AucKyccus 06 wumeslielca
nHbopmauun (Beab MMEHHO OHa UCMNO/b30Banachb AN NPUHATUA 3PDEKTUBHbBIX MeEpP), O TOM,
Kyga noctynana uHbéopmaumsa o6 aBapuu, UCKaxanacb NM OoHA. B oTBeTax Ha HeKoTopble
npeablaywme BONPOChl yXe roBopuaocb 0 NopAaKe U perynapHocTu nepegavyn nHbopmaynm
Pa3NNYHbIM BEAOMCTBAM, LEHTPAJbHbIM W MECTHbIM BAAacTAM (KakK NpaBuNO, MECTHbIM
BNIaCTAM AaHHble nepegasanncb Cosetamm MuHUCTpoB pecnybanK nam FOCKOMIMAPOMETOM
CCCP).

Tak, HapogHbih genytat CCCP A. ApowMWHCKan, BbiICTynaa Ha HApoOAHOM cxoge B
Hapoaunuax 10 aBrycta 1989 r., coBeplweHHO cnpaBeanmso ewe pas (cm. c. 19) 3aaBuam o
HaAMYUM KapT PagMOaAKTUBHOIO 3arpA3HEHUA MeCTHOCTU (cm. rasety «Monoab YKpauHbI» OT
23 aBrycTta 1989 r.).

N panee, obpawasacb K MeCTHbIM BAACTAM C NpeTeH3uen, 4YTo 3Ta MHPopmauma
FrockomrugpomeTta CCCP He 6blna goBeaeHa Ao HaceneHus, ApoLWKHCKan roBoput: «Ecam aty
KapTy BMAENA A, TO NOYEeMy ee He BUAENM Bbl?» (ONUCAHHbIA 3Nn3o4 OTHOcUTcA K 1987 r.—
0. U.).

C p[pyron CTOpPOHbI, B Mnpecce, B BbICTYMJAEHUAX HEKOTOPbIX HAPOAHbIX AenyTaTos,
YPHANUCTOB U NpeacTaBUTENEN MECTHbIX BAAaCcTeN COAEPKUTCA MHOFo owWMbBOK, a MHOTrAad U
NpocTo «nepegeprmeaHue» GpakToB.

Npueeay HECKONBKO APKUX NPUMEPOB.

KaK yxe oTmeyanocb, AaHHble 06 ypoBHAX pagunaummn B Knese Ha KoHey, anpenda 1986 r.
(nonyyaemble YKpruapometom W perynapHo coobuiaemble PYyKOBOACTBY pecnybinkn wu
ropoga) ceuaetenbcTByoT o Tom, 4yto 30 anpena ¢ 13 4 00 MUH (MOMEHT NMPOXOXKAEHUA
3arpA3HeHHbIX BO3AYLWHbIX Macc) Habawaanucb MaKCMManbHble 3HAYeHUA, KoTopble
CYLW,EeCTBEHHO MpPEBbIWANN eCcTeCTBeHHble $OHOBbIE 3HAaYeHUA, HO He npesbiwann B 100 pas
npeaenbHO AONYCTUMble HOPMbI, Kak O TOM 3aABWA HapoaHbin aenytaTt CCCP 0. H. Wepbak
(cm. «MockoBckne HoBocTu», 1989 r., No 49), xota y 1. Wepbaka nmennco dakTuyeckue
AaHHble YKprugpomeTa. B To e BpemA fo03a OT 3TUX ypoBHel 6biaa 3HAaYUMTENbHO MeHblle
ycTaHoBneHHon MuH3sgpasom CCCP ponyctMmomn A03bl npu aBapuun. [Jarke ecam MCnonb3oBaTb
ONA  pacyeToB AOMNYyCTMMYK f[03y MO A0ObIM  CyWecTBYOWUM KpPUTEPUAM, Hanpumep
AONYCTUMYIO ANA HaceneHua B H6e3aBapuiiHbIA Nepuos, HMW B O4HOM M3 3TUX BAPUAHTOB He
MOXeT OblTb M peyn O CTOKPATHOM MNpPEeBbIWEHUN [ONYCTUMOrO ypoBHA. 3TOo owunbOYHOe
TONIKOBaHMe BbI3BaNo OONbLWON PE30HAHC Yy HAac B CTPaHE M COOTBETCTBYHOLWMUNA OTKAUK B
MHOCTPaHHOM npecce (cm., Hanpumep, «Tanm», 1989 r., No 13).

3T0T 3anun3op4, cTaHOBMTCA 0cob60 3HaunTenbHbiM B cBeTe BbicTynneHua 0. H. Lllepbaka
Ha ceccun BepxosHoro Coseta YCCP 16 ¢eBpans c. r., korga oH notpeboBan npusaedb K
OTBETY 3KCNepTOB, KOTOpPble CYMTANAM, YTO MNOKa3aHMUIM K 3BaKyauumum HaceneHusa r. Kuesa
(BkNtovan peten) B mae 1986 r. He mmenocb. Torga HabnwAaNUCb YPOBHU, NpeEBbIWAOLINE
$oHOBbIE, HO 3HAYUTENbHO MeHblMEe YyCTaHOBNEHHbIX MuH3apasom CCCP aBapuiHbIX HOPM.
Ho no noruke 1. Wepbaka 3Tn ypoBHM Oblnn B CTO pas Bbile AONYCTUMbIX, U ero rpybas
TexHuyeckaa ownbka npueena K cneynduyeckomy noOAUTMYECKOMY TonKoBaHuto! T[o-



BMAMMOMY, ero BbiCTynaeHue Ha ceccumn BepxosHoro Coseta CCCP 25 anpena 1990 r. 6bino
OCHOBAHO Ha 3TOM e OWNBOYHOM CYXKAEHUN.

Oanee. A yxe npusoaun Bonpoc A. AgamoBumya 06 WMCKYCCTBEHHOM OCaAXAEHUMU
PaAMOaKTMBHOM Ty4yM HA Benopycckme cena m OTBET HA 3TOT YyAO0BULWHbLIM Bonpoc. [lobasao,
yTo NpuBoAMMmble A. AgamoBuyYem AaHHble O 3arpA3HEHWUU HaCeNeHHbIX NYHKTOB Jlomaun u
Tynbroenum TlomenbcKonm o06naCTU NAYTOHMEM 3aBbleHbl npumepHo B 200 pas (cm.
«MocKoBcKMe HoBocCTM», 1989 r., Ne 49) um He COOTBETCTBYIOT AAHHbIM, MONYYEHHbLIM
cneynanuctammn lockomrngpometra CCCP m UHcTUTYTa aTOMHOM 3Heprum umeHu WU. B.
KypuaToBa.

B. C. byabko (40 HemaBHero BpemeHW npeacegatenb PanoOHHOTO MCMNOJSIHUTENIbHOTO
KomuteTa B Hapogunyax Mutommpckon obnactm) uckasun gaHHble Fockomrugpomerta CCCP
(cm. «MockoBckue HoBocTu», 1989 r., Ne 49). Mo ero choBam, Ha cxoge B Hapoauyax npea-
ctaButens l[ockomrugpomera CCCP aAKobbl CKasan, 4yTo cpegHue 3HaYeHUs NNOTHOCTU
3arpA3HEeHMnA Tam COOTBETCTBYIOT 5 Ku/km?, xoTsa B oTyeTe o cxoae (cm. «Monoab YKpanHbI»
oT 23.08.89) cKkasaHo, 4To Ha Hem FockomruapomeTtom CCCP 6blna npeacTaBaeHa KapTa NaoT-
HOCTKU 3arpasHeHuAa noc. Hapogunum ¢ undppamum ot 10 go 51 KM/KM2 M coobuwanocb, 4YToO
MMEITCA TOUYKU C elwe 60AbWMM YPOBHEM 3arpsasHeHMUA. ITa KapTa n bpowtopa ¢ A4aHHbIMKU O
OPYrMX HaceneHHbiX MNyHKTax (Hanpumep B cenax PyagHa-OcowHA, Manble MUHbKMY,
WnwenesKka co cpenHelt NAOTHOCTbIO 3arpsasHeHmna 58,9; 46,6 1 44,6 HM/KN\2 COOTBETCTBEHHO)
6binn nepepgaHbl B. C. byabko go ero nybnmkaumu. Fosopuanocb o 12 cenax, KoTopble
lockomrngpometr CCCP pekomeHgoBan oTcenntb, o 41 cene, BKAYEHHbIX B CNUCOK C
NOBbLIWEHHbLIM PAAMOAKTUBHBLIM 3arpA3HEHUEM, U APYIUX Cenax, HyXAalLWnxca B NOMOLWN U
BBEAEHMMN OOMNONHUTENbHbIX NblOT.

N, HakoHey, ewe oAMH npumep. B nybaukauymax I. MeaseneBa (cm. «HoBbI Mmup»,
1989 r., Ne 6), B. CentoHuHa (cm. «3Hama», 1989 r., Ne 11), B. KypkuHa (cm. «CmeHa», 1989 r.,
Ne 24) yTBeprKpaeTca, 4To Ha npecc-kKoHdpepeHuMn B MockBe 6 mas 1986 r. B cBA3M C aBapuen
Ha YASC 0. A. M3pasnb 3aHM3NN faHHble B palOHe pa3pyLleHHOro sHepro6i10Kka B MUIINMOH
(') pa3s. N xoTa HMKTO Ha 3TOM Npecc-KoHPepeHUNUN HEe TOBOPUJI O MOLLHOCTAX A03 B palioHe
pa3pyweHHoro aHeprobnoka, a KO. A. M3pasnsa He 6GbINO Ha Npecc-KoHpepeHUUn (OH B 3TO
Bpems Haxoauncs B YepHobbine), aBTOpbl YTBEPKAAOT 3Ty HenenocTb, a B. CentoHUH ewe u
006aBNsAeT K 3TOMY M30LWpPEHHbIE U3MbILW/IEHNA N 0OBUHEHUA.

KoHeyHO, Takne npumepbl He XapaKTepHbl ANA BCEX BbICTYNAEHWMA U CTAaTeN, HO WX
HemMano W OHM He cnocobcTBylOT 0O6BLEKTMBHOMY MNOHUMAHUIO CUTyauuu, obocTpsawoT
NCUXONOTUYECKYyt0 O0OCTaHOBKY, HEPBUPYIOT /AKOAEN, BCeNsAlOT B HUX HeaoBepue K
cneumMannuctam, BeayT K BO3HUMKHOBEHMUIO OCTPbIX CUTYaUWMM Ha MUTUHrax, MU XOTA MHOrue
BONPOCHI TamM CTaBATCA COBEpPLIEHHO CNpaBeANUBO, HEKOHCTPYKTMBHAA KPWUTUKaA 3aTpyaHAeT
nx sddekTMBHoe peuweHue. CAOXKMBLIAACA CUTyauuAa MNpPUBeENa HEKOTOPbIX MHOCTPAHHbIX
aBTOPOB K MbIC/AM, YTO 3TOT NOTOK HETOYHOCTEM M HEKOPPEKTHOCTEM B Npecce CheumanbHo
opraHusoBaH. B KHure ¢paHuy3ckux aBTopoB W. Jlecepa n 3. MNapkepa «deno YepHobbina:
BOMHA CAYXOB» CKa3aHo: «bnarogapa HeoObIKHOBEHHOMY Ta/laHTY, C KOTOPbIM YMEIT BAUATb
Ha CO3HaHMe macc Hebonbwmne «WTabbl UHTEANUTEHLUNY, UX TONOC 3BYYUT FTPOMYE, YEM F0N10C
npeacraBuTenieii camoil nepenoBOM HayKW, BNAOTb 4O TOro, 4YTO Yy4yeHble Boobuie
OKas3blBaloTCA «3a HoOpTOM», M 3TO CO34AaEeT ONacHblM npeueaeHT nobeabl MppaynMoOHaNbHOTO
MbILWJ/IEHNA Ha4 PAa3yMOM».

besycnoBHo, ans 3¢dPeKTMBHOro peleHna BCEX A0ATOCPOYHbIX Npobaem NMKBMAALMMK
nocneacTBUN YepHOObLINBCKOM aBapuMKM HYXXHA KOHCOAMAAUWUA BCEX KBANMDUUMPOBAHHBLIX M
NO3UTUBHbIX CUJ1 B STOM HaNpaBJ/IEHUM.

OuyeBMAHO, 4YTO AWUKBUAJAUMA NOCNeACTBMA aBapuu, B TOM 4YUCAE U3MEHEHMUe



paAvauMOHHON OBCTAaHOBKM B ee 30He, pelleHuMe COLMa/ibHbIX BOMPOCOB He AO/IKHbI ObiTb
nacCcuMBHbIM npoueccom. B pecnybnukax yxe co3pgaHbl pecnybnnkaHcKuMe nporpammsbl no
NIMKBMAaUMM nocneactenin asapumn, a Ha lll ceccumn BepxosHoro Coseta CCCP 25 anpens 1990
r. PAaCCMOTPEHA M yTBEpP)KAEHA COl3HO-pecnybAnKaHCKaa Nporpamma HeOT/IOXKHbIX Mep Mo
NMKBMAaUMM nocneactsuii asapumnm Ha YASC, paccumTtaHHasa Ha 1990—1992 rr., ogo6peHbl
cooTBeTCcTBYlOWME pecnybamKkaHckme nporpammbl (YCCP, BCCP n PCOCP), oxBaTbiBatolme Bce
CTOPOHbI /NMKBMAAUUW NOCNEACTBUI aBapuM UM MNOMOLWM NOCTPAAABLIEMY HACENEHMUIO.
byaoywee ntopeit, nonaswmnx B 30Hbl 3arpA3HEHMA NpU aBapun, HeobxoaMmo CBA3bIBATb C
3¢ PEeKTUBHOCTbIO BbINONHEHUA NPOrPamMMBbl.

Bonpoc 21. Kakosbl npozHO3bI Ha 6ydywee? Kakoe epema 06CMAHOBKA HA 302PA3HEHHbIX
meppumopusx 6yoem ocmasamoca HaNpAXceHHoU?

Becbma pgautenbHoe Bpema. B 30He «oTuyxaeHua» (30-KmnomeTpoBas 30HA) OHO
onpeaenaeTca nepumoaom nonypacnaga naytoHna-239 (24 Toic. net). N ecnm He Hactynut
BpeMsA, Korga noam cMmoryt ¢usmyeckn «ybpatb» NAYTOHWUM, TO 30HA OTUHYXKAEHUA OCTaHeTCA
HaBe4yHo. Ha TeppuTopuax, rae ypoBeHb 3arpA3HeHMA nayToHnem wu crTpoHumnmem-90 He
npesblWwaeT AONYyCTUMbIKM, 3TO Bpema bOypeTr onpeaenatbca nosegeHnem uesuna-137.
«3pPeKkTMBHOE» 3arpA3HEHME MEeCTHOCTM Lue3nem (BKAKYas ero AOCTYNHOCTb AAA
PaCcTUTENbHOCTU) YMEHbLIKUTCA BCAEACTBME pacnafa M 3a cyeT OGU3UKO-XMMUYECKUX U
6MONOTUYECKMX MEXaHM3MOB nNpumMepHo BABoe 33 7—10 net (arpomenvopaTuBHble U
Ae3aKTUBALMOHHbIE PAabOTbl MOTYT HECKO/IbKO YCKOPUTH 3TOT NpoLecc).

CnepoBaTe/ibHO, HYXKHO ObITb FOTOBbIMWU K ANNTeNnbHOM 60pbbe B TeyeHUe fecATKOB NeT — 3a
6e3onacHoe X03AMCTBOBAHME B paliOHaX NOPAXKEHUA «4epHODBbINBLCKOMY paguaumnen.

FnaBa 2
OBOBLUEHHbBIE AAHHbBIE O PAAUOAKTUBHOM 3AIrPASHEHUU B PE3Y/IbTATE
ABAPUU HA YEPHOBbI/ZIbCKOM A3C

2.1. PAANOAKTUBHOE 3ATPASHEHUE ATMOC®EPbI U MECTHOCTH

Cpasy e nocne aBapuun Ha YepHobbinbckoit AIC 6bin NpeAnpPUHAT PAL SKCTPEHHbIX
Mep MO M3MEPEHUI0 PafMOaKTUBHOIO 3arpA3HeHnA atmochepbl MU MECTHOCTM, a 3aTem U
KOMM/JEKCHble nccnenoBaHnA PafMoOaKTUBHOCTM BCEX NPUPOAHBIX cpea n 06beKTOoB.

KaK n3BecTHO, B pe3y/ibTaTe TEN/J0BOTO B3pbliBa NPOM30LEN KPAaTKOBPEMEHHbIM BblbpoC
PaAMOaAKTMBHbLIX NPOAYKTOB B aTmochepy M3 pa3pyweHHOro peakTopa B HANpaBaAeHUM,
YKa3aHHOM Ha puc. 2.1, a 3aTem 3a c4eT BbICOKOW TemnepaTypbl NPU ropeHun rpadpumta u BHYT-
peHHero pasorpesa B TeYeHWE MHOTMX AHeN (OCHOBHAA YacTb PaAMOAKTUBHbLIX BELLECTB
BbllW/A B TEYEHWe AecATU AHeln) B aTmochepy BblAeNsaNUCb ra3oobpasHbie U as3po30/ibHble
NpoAyKTbl, 06pa3ya paanoOaKTMBHYL CTpyto. Hambonee mouwHaa cTpyAa Habnawoganacb B
TeyeHuWe nepsBbiX 2—3 CyT NOC/e aBapun B CEBEPHOM HanpaBAEeHUN, rae ypoBHU pagnauun 27
anpens gocturanm 1000 mP/y, a 28 anpensa — 500 mP/y4 Ha BbicoTe 200 m Ha yaaneHnn 5—10
KM OT MecTa aBapwu; BbicOTa CTpyu 27 anpensa npesblwana 1200 m (B 30 KM K ceBepo-



3anaay). B nocneaytowme gHU BbiCOTa CTpyM He npesBbiwana 200—400 m [9].

B Bo3gywHbix npobax, Kpome MNPOAYKTOB [AeNeHWA, HaKONUBLIMXCA B peakTope,
N3MEpPANOCH COAEPIKAHNE U30TOMNOB HaBEAEHHOI akTuBHocTn 2" Np, **Cs.

Hanbonee onepaTtMBHO paguMauuMoHHaas o6OCTaHOBKa WM3MepAsacb XUMWUYECKUMMU
BOMCKamMu (HaseMHble cpepncTBa) Ha naowapke YepHobbinbckolt AIC M HenmocpeacTBEHHO
npunerawowenn K Hel Tepputopunm u lockomrugpometrom CCCP 3a npegenamu A3C wn .
Mpunatn (npakTuyecku 3a npegenamu 10-KMNOMETPOBOM 30HbI) Ha 3arpA3HEHHOW Tep-
puTopMn no Bceil esponeirckoh 4vactm CCCP. Cneumanuctamum lockomrugpometa CCCP
HemeaneHHO Oblna oOpraHM3oBaHa W PeryispHO OCyWecTBAANACb A3POramma-cbeMKa
3arpA3HEeHHOM MEeCTHOCTM M aTMmocdepbl: HAaUYMHaA ¢ 26 anpena — c BeptoneTa, 27—29 anpens
— CO cneumranbHo ob6opya0BaHHOIO CamosieTa, @ 3aTeEM — CO CheuManbHO 060pyn0BaHHbIX, B
TOM 4Yucne M raMma-cCnekTpomeTpamu, CamoseTOB M BEPTO/IETOB (MX YMUCAO [OCTUTranNo
aecaTtun).

Famma-cbemMKa atmocdepbl M MECTHOCTM OCYWeCTBAANACL €XeAHEBHO B TeyeHue
anpena n masa 1986 r., a 3aTem — peryasapHoO no rpaduky.

MepBaa nonHasa KapTa 6aukHero cnena (Ao 100 Km OT mecTa aBapum) 6blna NOCTPOEHA
1 maa u npeactasneHa MpaBuTenbCTBEHHOW Komuccum 2 maa 1986 r. cpasy e nocne Toro,
KOrfa CTasio BO3MOMHbIM A0CTAaTOYHO YETKO pasfAennTb raMma-usnyvyeHue, obycnosneHHoe
CTpyel M HaseMHbIM 3arpAsHeHMem (XoTA cnen, OCOBEHHO ero HXKHaA 4YacTb, elie He
cbopmunpoBanca NOAHOCTbIO). 1o 3TOro NPeAcTaBAANUCE AAHHbIe O MONEe FaMMa-U3NyYeHUs
PaAMOaKTMBHbIX Fa3006pa3HbIX NMPOAYKTOB B aTMocdepe Ha BbICOTE MONAETOB CAaMOJIETOB WU
BeptonetoB (o1 200 go 300 m) M oTAENbHbIe AaHHble Ha3eMHbIX U3MEPEHUN, NPOBOAMB LLNXCA
Ha Bcex meTeocTaHumax EBponenckoi yactn CCCP u 0bopynoBaHHbIX aBTOMaLLUHAX.




Kak yxe oTmeuyanocb, OAHOBPEMEHHO OcCylwecTBaanacb cunamu lockomruagpomeTa
CCCP camoneTHaa ramma-cbemMKa NPUMEPHO HA NMONOBUHE TEPPUTOPUM €BPOMNENCKOMN YacTu
CTPaHbl, YTO NO3BOJINJIO BbIABUTb AOMNOJIHNTE/NbHbIE 30HblI 3arpA3HEHMA U OTAEeNbHble NATHA
(Ha puc. 2.2 npuBeaeHbl pe3ynbTaTbl CbeMOK MOLWHOCTM A03bl, NpOBeAeHHbIX 29 anpens—7
mas 1986 r.).

B pesynbTaTe TakKux CcbeMOK Oblia nmosyyeHa OCHOBHAA MHbOpMAUMA ANA NPUHATUA
CPOYHbIX peweHUn. Bnocneacteum B 3Toi paborte npuHAnu yvactme FEOXWU AH CCCP wu
«Asporeonorna» MwuHreo CCCP. PaboTtana n npeacrasnana MHGOPMALMIO TaKKe HaszemHas
ceTb cTaHuu fockomrngpometa CCCP no Bcel Tepputopun Cosetckoro Coto3a (HECKONbKO
TbICAY CTAHLMUN).
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Puc. 2.2. KapTta ramma-nonsa ETC B nepsble AHM nocae asapum (MP/u),
nony4yeHHas B pe3ynbTate cbeMku 6 nepuog 30 anpena — 7 maa 1986 2.

MapannenbHo OCYLWECTBASANACA MaccoBbli 0T6Op, Npob rpyHTa Ha 3arpsisHeHHOM
TEPPUTOPUM C NOCAEAYIWMM AaHAaAM30M B pPasAU4YHbiX nabopatopuAax meTogamum ramma-
CNEeKTPOMETPUN N PAANOXMMUU, YTO COBMECTHO C AAHHbIMW a3poraMma-CnekTPOMEeTpPUYECKOM
CbeMKM MNO3BOIMAO MNOCTPOUTb KapTbl M3OTOMHOrO 3arpA3HEHMA MeCTHOCTU. Bce paHHble
perynapHo npeacrasnanucb B lpaBuTenbCTBEHHYO Komuccuio, pykosoactey YCCP, BCCP wu
PCOCP, obnactelr, a 3aTem pailiOHOB, TEPPUTOPUM KOTOPbIX MNOABEPrAUCL CyLW,ECTBEHHOMY
3arpA3HEHMIO, A TaKXKe B 3aMHTEpeCcoBaHHble BeAOMCTBA, npexae scero, MmH3gpas.

B ¢eBpane—wutone 1989 r. getanbHble KapTbl 3arpsisHEHMUA MECTHOCTM U pPaaMaLMOHHON
o6cTaHOBKM (N0 Ue3nto-137 M HECKONIbKO MO3}Ke No CTPOHUUI-90, nayToHno-239, -240) 6binun



onyb6aMKoBaHbl B LLeHTPanbHbIX U MECTHbIX rasetax — B «[lpaBae» [7a], a Takke «CoBeTCKOM
benopyccumn», «PagsiHbcKoOn YKpauHe», «bpaHckom paboyem» wn ap. Kpome Toro,
nHbopmauma O 3arpA3HEHMM MEeCTHOCTM Ha wutonb 1989 r. 6bina onybavKoBaHa
rmpapomeTteomnsgatom B Tpex HGpowtopax — no YKpaumHckon CCP, benopycckoir CCP u pagy
obnactenn PCHPCP [4—6]. B bHpowtopax npueBeaeHbl [AaHHble O 3arpa3HEHUU MECTHOCTMU
uesmem-137 n ctpoHumem-90 B HECKOJIbKMX TbiCAYAX HacesieHHbIX NyHKTax. B 1989 r. 6biaun
M34aHbl OpoWtopbl, BKAOYalWMe AaHHble U3MepPeHM no uesunw-137 u cTpoHumnio-90.
bonblwoe KoaM4yecTBO MOJYYEHHbIX AaHHbIX 6bl10 npeacTaBieHo B MATATI ewe B 1986 .
[16], a 3aTem B BMO, BO3, IOHEN [8, 10, 14, 17]. B 1989 r. noarotosneHa, a B8 1990 r. nsgaHa
AEeTanbHAA KapTa 3arpAasHeHMA MeCTHOCTM uesmem-137 HauymMHaAa € NAOTHOCTM 3arpAasHeHumAa 1
Kn/km?.

MpuBeneHHble B HacTOALLEN FNaBe pe3yabTaTbl OCHOBAHbI Ha AaHHbIX, MOAYYEHHbIX 3a
npegenamun NPOMbILWIEHHOM NAoWanKN cTaHuMK, (3a npeaenamum 10-KMNOMETPOBOMN 30HbI); B
OCHOBHOM 3TO AaHHble, NONy4YeHHble nogpasaeneHnamm fockomrngpometa CCCP (cm. [3, 7a,
76, 78, 8—11, 13, 14, 17, 21]).

MonyvyeHHble gaHHble NO3BOAUIN PEWMNTb MHOTME OMNepaTMBHbIE U HAyYHble 3a4a4un U
NIernn B OCHOBY Ba)XHEWMWMUX peleHuit 06 3BaKyalLUW HACENEeHMUA, PeXMMaX MNPOKMBAHUA U
BeAEHMA  X03AKMCTBa Ha  3arpAa3HeHHOW  TeppuTOpUM, NPUHATUMN 3aWNTHBIX U
0,e3aKTUBALMOHHBIX MeponpuATUiA. BbONbWKWMHCTBO MPUBOAMMbBIX 34€Cb AAHHbIX WU BblBOAOB
AeTanbHO obcyxaanucb Ha Bcecolo3HOM KOHdepeHUMM NOo PaAMOaKTUBHOMY 3arpA3HeHUto
npupoaHon cpeabl nocne YepHobbINbCKON aBapuu, npoBedeHHoOM B OB6HUHCKe B UioHe 1988
r., U 4PYrnx Hay4yHbIX CAMNO3MYMaX N COBELLAHUAX.

Ha puc. 2.3 [9] npuBeaeHa KapTa MOLWMHOCTM 403 ramma-usnyyeHua Ha 29.05.86 r.,
NoNy4yeHHaAA NyTeM asporamma-CbeMKM, MPUYEM MPU U3MEPEHUN MOLWHOCTM A03 ramma-
MU3ly4eHMA  UCMNONb30BaJINCb BO3AYXOIKBUBAJNIEHTHbIE pPEeHTreHOMeTpUYEeCKMe  OaTyuKu
YPOBHEN pagMauMm oT NOBEPXHOCTHOro 3arpsasHeHnA. O6obuieHHaa cxemaTuyeckas Kapta no
AaHHbIM MHOTOYUCAEHHbIX CbeMOK bbiia npuBeaeHa K 10 masa 1986 r. (puc. 2.4), UMEHHO OHa
ABMNACb 6a30BOM ANA NPUHATUA MHOTUX pPeeHUn — No HeW onpegenanacb rpaHuua 30HbI
3BaKyauuu Hacenenus (yposeHb paavauuu 6onee 5 mP/u)? [7a], 30Ha oTuyxaeHus (6onee 20
MP/4) n 30Ha »ecTKkoro KoHTpona (6onee 3, HO meHee 5 mP/4), rae 6bI10 NpoBeaeHO
OTCeNneHue 4acTn HaceneHna — GepemeHHbIX XeHLWMH n getein. Ha puc. 2.5 npusegeHa 6onee
AeTanbHaA KapTa ypoBHA pagunauunn Ha 10 maa 1986 .

Ha ocHoBaHWW asporpamma-cbeMoOK U M3OTOMHOrO aHanu3a nNpob 6biAM NOCTPOEHDI
AeTaNbHble KapTbl paAMauMOHHOM OOGCTAaHOBKM W M3OTOMHOrO 3arpssHEHWA MECTHOCTHU
uesnem-137, -134, ctpoHumem-90, naytoHnem-239, -240, UUPKOHMEM U HUOOMem-95,
pyTeHnem-103, naHtaHom-140, uepuem-144. Ha puc. 2.6—2.10 (cm. BKNaaKy) npeacrtaBaeHbl
KapTbl 3arpA3HeHUA eBPONENCKOM 4YacCTu CTpaHbl ue3nem-137, ctpoHunem-90 n nayToHnem-
239, -240.

* KaK 13BeCTHO, HaceneHue 6b110 TaKKe NOAHOCTbIO OTCENEHO 13 30-KUIOMETPOBOI 30HbI — AAKe EC/IM YPOBHM PaAMaLmm
34ecb 6bIM MeHbLUE NPUHATBIX 417 3BaKyaunn — c Lenbto obecnevyeHns 6e30nacHOCTM HaceneHus B cyyae
HebnaronpuaTHOro M3MeHeHMA Hanpas/eHns BeTpa. PeweHne 06 aBaKyaunm HaceneHma ns 30-KMNOMETPOBOM 30HbI Obls10
NPMHATO 2 maa 1986 .



Puc. 2.3. Kapta ramma-nons (MP/u), 29 mas 1986 r.

OnpeaeneHo obuwee KONMYECTBO PaAMOAKTMBHbBIX BELWECTB, BbiNaBLllee Ha MeCTHOCTU, U
X M3O0TOMHbIN cocTaB. MMeHHO 3TW gaHHble ABUANCb OCHOBOW ANS AanbHelwunx reodpusu-
YecKkux, BUONOrMYECKUX U MeaNLMHCKUX UCCef0BaHUMN, a TaKKe NpoBeAeHUA NPaKTUYECKUX
MeponpmUATUIN NO YMEHbLIEHMUIO yuepba 340p0BbI0 HAaceNeHUAa U NPUPOAHON cpese.

Mo paHHbIM BPEMEHHOro M MNPOCTPAHCTBEHHOro pacnpefefsieHnin MOLLHOCTEN A03
ramma-ussyyeHma nocae aBapuM OULEHEHO CYMMapHOEe KOJIMY4eCcTBO pPagMOaKTUBHbLIX
NPOAYKTOB, BbiNaBWMX Ha 6amxkHem cnepe (npumepHo Ao 80 KM), U ero M3MeHeHue BO
BPEeMEHMU 3a cyeT pagMOaKTUBHOIO pacnaga v Apyrux ¢akTtopos.

CymmapHOe KOJIMYEeCTBO raMmMa-pagnoaKTUBHbBIX NPOAYKTOB (MO MX SHEProBbIAENEHUIO)
Ha 6/uKHeM cnege B mae 1986 r. u B ganbHenwem npusegeHbl B Tabn. 2.1 (Ha A+15); yepes
rog nocne aBapum 3TO KOMYECTBO yMeHblMaocb B 30 pas, yepes ABa roga nocne aBapum —
B 50 pa3. MNaowagn, orpaHUYeHHble pPasAUYHbIMU WU30/IMHUAMM B pPa3/IMYHbIE CPOKMU,
npueeneHbl B Tabn. 2.2.

Puc. 2.4, Kapma ramma-nong (mP/y), 10 man 1986 1



Tabnunua 2.1
CymMa ramma-paZiMoaKkTMBHbIX NPOAYKTOB B CNeae B pe3yabTaTe aBapumu
EAnHULBI U3MepeHua
[Hata 30Ha Oons (%)
(P/u) *m* MaB/c Kn
BavxHuiA cneq, (8o 80 km)* 7.9%10’ 3,3*10" 1,2%107 16
11.05.86 | Aanehuitcnep ** 1,2%10° 5,0+10"
Bcero (CCCP) ~2,0%10° 9,0¥10" 3,1*10 3,5-4,0
Mait 1987 r | Bavuuii cneg 2,7*10°
1988 . BanxHu cnep, 1,6*106

* 3a npegenamu NPOMbILLAEHHON Naowaakn ASC
** Ha Bcelt eBponelickoi yactu CCCP 3a npegenamu 6avKHero cnega
TlJ.I,aTeJ'IbeIM M3O0TOMHbIN aHaAN3 NOKa3aa Hafnuyme BONbLIOTO KOAMYEeCcTBa OCKOIOYHOMN
n HaBe,ﬂ,eHHOﬁ dKTUBHOCTMU

XapaKTepHo CUabHOeE (I)paKLI,MOHMpOBaHMG n3otTonos (M3MeHeHMe COOTHOLWEHUM
M3oTonoB MO OTHOWEHUIO K MNepBU4HOMY B peaKTope). CDpaKLI,MOHMpOBaHMe netTyyunx
"n- , N0 OTHOWEeHMUI K UUpKOHMI-95 B

cogepxawmx wnoa-131 wn uesmn-137

NpPoOAYKTOB,
paAMoaKTMBHOﬁ CTpye AOCTUrano naTn u bonee pas3
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Puc. 2.5. Kapta ramma-nonsa (MP/u), 10 mas 1986 1
LLITpuxoBas KpmMBasa — rpaHMLa 30HbI OTCeIeHMA (M30IMHUA 5 MP/4)



Tabnvua 2.2

2 .
Mnowaaun (Km?), orpaHUYeHHbIe U3OAUHUAMM PA3INYHON MOLLHOCTKU A03bl, HO CieAe B pa3Hoe Bpemsa

N3o0nnHun 10.05.86 29.11.86. 01.05.87 01.10.87 15.04.88
2 MP/y 8000 560 280 190 130
5 mP/y 3000 180 70 32 16
20 mP/y 1100 20 8 6 -

Ha mecTHOCTM TaKe Habnopanocb cyuwectBeHHoe ¢paKUMOHMpPOBAaHNE — OCOBEHHO
Ha «CeBEPHOM» cneae, 3HaYUTENbHO MeHblUee Ha «3anagHOM» U COBCEM HE3HAYUTe/IbHOE Ha
KHOXHOM» (Ha «CeEBEPHOM» U BAUNKHEM cnepge — A0 5—8 pa3 no M3oTonam feTyuymx 3nemeH-
ToB) [9], Ha «ue3uneBbIX» NATHaX — Ao 100—300 pas.

Ocob6eHHO MHOro aHOManuUih CBA3aHO C 3arpsa3HEeHMEem Ue3MeM, MOCKONbKY BbIXoA
NleTyyero uesua U3 peaktopa 6bin 0bycnoBneH B OCHOBHOM BbICOKOM TemnepaTypowu.
3arpAasHeHne atmocdepbl uLe3nem 6blno CBA3AHO C €ro BbICOKMM COAEpP)KAaHUEM B
BbICOKOZAMCNEPCHbIX YacTMLaxX, KOTOpble BbiNadann HAa 3eMHYI0 NMOBEPXHOCTb B OCHOBHOM C
ocagKamMu Ha AANbHUX PACCTOAHUAX.

NTaK, 3arpAsHeHue ue3nem MMeeT MUCKAYUTENbHO HEOAHOPOAHbIN (KNATHUCTLINY)
XapaKTep, 4YTO O0OYCN0BNEHO KaK AWHaMUKOW Bbibpoca, TaKk M METEOpPOJIOTMYECKUMMU
YCNOBUAMM pPaACNPOCTPAaHEHMA pPagMOAKTUBHbIX NPOoAYKTOB. OCOBEHHO KpynHoe MATHO
3arpsA3HeHna (MOMMMO «OCHOBHOro») obpasoBasiocb Ha cTbike Morunesckoi, fomenbcKkomn
(BCCP) n bpaHckol (PCHOCP) obnacteir, rae cuibHble A0XKAM Bbinagann 28 n 29 anpena, u
Aanee B palioHe Tynbckoi, OpnoBckoi u Kanyxckoit obnacten (cm. puc. 2.3).

AKTMBHOCTb uUe3nA-137, BbinaBwero Ha O6aAMMKHeEM cnefe, MO AaHHbIM asporamma-
CMeKTPanbHOM CbeMKM M aHanmda npob nouysbl, coctasndetr npumepHo 0,28 MKu (xoTs
oTAeNbHble HeboNblKMe BbiNageHMA Habnog4anucb B Te4eHMe BCero mas).

Tabavua 2.3
PacnpepenerHune uesna-137 Ha 6AMKHEM U AaNbHEM caepax
AKTUBHOCTb
30Ha

MKu %
BavskHnin cnep (8o 40 Km) 0,28 1,9
[anvHuii cneg, 0,8—0,9 4,8—5,4
3a npegenamun CCCP ~1,2 8,0
Bcero 2,3—2,4 ~15%

CymmapHaa aKTMBHOCTb BbiNaAeHUN BCEX M30TOMOB B 6AMKHeM U [lanbHel 30Hax (Ha
Tepputopun Cosetckoro Cotosa) coctasnsieTr okono 3,5—4,0 % TeopeTUYeckoro CyMmmMmapHoOro
3HeproBblAeNeHNA PaAMOAKTUBHbLIX MPOAYKTOB B peaKTope Ha 3To Bpems (4ons Apyrux
M30TOMNOB Ha y4yacTke 6anxkHero cneaa B 40 Km npepcTtasaeHa B Tabn. 2.4).

Mo AaHHbIM CNEKTPanbHOW ramma-CbeMKM KonmyectBo uUe3nsa-137 m uesna-134 Ha
Tepputopun CCCP (3a npepenamun 6auHero cnepa) cocrtasnsetr okono 0,8—0,9 MKwn.
CymmapHoe Konu4yectBo Uue3uA-137 B 6AMKHeM W aanbHel 30Hax Ha Esponelickoi
Tepputopun CCCP oueHunsaetca npumepHo 8 1,0—1,1 MKun.



Tabnnua 2.4
PacnpepeneHne paguoHYyKAUAO0B, BbINABWMUX HA BAUKHEM ciege (80 40 KM OT mecTa aBapuu)

PaguoHykang, Ku %* PaguoHykang, Kun %*
7e 2,5¢10° 5,0 7r 1,8 «10° 1,5
B 1,3 ¢ 10° 5,1 ce 1,3 «10° 1,0
%83 9,1 10° 1,4 1%Ru 5,7 ¢10° 0,8
Mce 1,7 ¢ 10° 1.7 Bics 1.3 «10° 0,6
%Ry 1,5 10° 1,4 Bcs 2,8 ¢10° 1,9
By 6,2 015 1,2 sy 8,5 «10° 0,85

My 6,4 ¢ 10° 0,85

Mpumevanna. 1. CymmapHaa aKTMBHOCTb COCTaBAAeT 1,1-107 Ku, B cpegHem— 1,6% obuwero Bbixoga. 2. CymmapHoe
3HeproBsblaeneHne coctaBnnaet 3,3—1017 MsB/c.

* MpuBeaeHbl 40NN aKTUBHOCTU PagMOHYKAMAA MO OTHOWEHWIO K 0buieMmy Bbixo4y Yyepes 15 AH. nocne aBapuu.

PagnoakTuBHbIE NPOAYKTbl OOHAPYKEHbl B BbINAAEHMAX BO MHOTUX paioHax 3anagHomn
yactu Esponeiickoit Tepputopum CCCP. Mopa-131 obHapyxeH B npobax BbiMageHWit uau
npobax Bo3sayxa A0 2 mas 1986 r. B cneayloWmMx KpynHbix ropoaax: Ha YkpanHe — B Kuese,
BuHHMue, WMBaHoBo-®PpaHKoBCKe, llontase, Kpusom Pore, 3anopobe, [doHeuKe, Kepuu,
NlbBoBe, PoBHO; B Benopyccun — B MuHcke, bpecte, Morunese, NpoaHo; B MNpubantnuke — B
KanuHuHrpage, Knanneae, Pure, BunbHioce, a Takxe B Hapse, JIeHUHrpage n MHOTMX 4p yrux
ropofax 1 HaceneHHblx NyHKTax. Moa-131 6bin obHapykeH Takxe nog Mocksoi B O6HUHCKe,
raoe ero KoHueHTpauua B npobax Bo3ayxa 28—29 anpena cocrtasnsna 0,5 5K/N\3. B
6oNbWMHCTBE C/ly4aeB TaKoe 3arpA3HeHMe HOCWUNO KPaTKOBPEMEHHbIN XapakTep M 6bin0
CBA3aHO C 3arpA3HeHnem atmochepHOro Bo3agyxa.

Konnyectso uesna-137, sbinaswero 3a npegenamun CCCP, oueHnBanocb Ha OCHOBaHUU
onybAMKOBaAHHbIX AAHHbIX O 3arpA3HEHUMU TeppuTOpUKM cTpaH EBponbl, a TaKXkKe pacyeTHbIX
3HAYEHWUWN, NONYYEHHbIX NYTEM YUCAEHHOTO MOAE/MPOBAHUA MepeHoca PaZUOHYKNAWNAOB B
aTmocdepe.

OnpepeneHHbIn  UHTepec uMmeloT onybanKoBaHHble 3a pybexom JAaHHble O
pacnpocTpaHEeHUU Ha 3HauuTeNbHOe pacCToAHME pPAAMOAKTUBHLIX MPOAYKTOB nocae
yepHOOGbINbCKON aBapuu. (Mbl npuBOoAMM JAaHHble M3 Haumbonee cepbe3HbIX Hay4YHbIX
MCTOYHWKOB, OCTAaBANAA pPa3/IMYHble CEeHCaLMOHHble coobueHus, KoTopbiMu M3o0b6MnoBana
3apybexxHaa npecca, ocobeHHO B NepBbli Nepuos Nocae aBapuun, Ha COBECTU UX aBTOPOB.)

Mo paHHbIM BbiNycKa «4YepHobbinb» 3a ceHTABpb 1986 r., B KOTOPOM OO6BEKTUBHO
nsnaratoTca nepenaHHble B MATATD coBeTckme gaHHble 06 aBapun, B YaCTHOCTU, AaHHble 06
MCTOYHUKE BbIOBpOCa pPaAMOAKTUBHbLIX MNPOAYKTOB W3 pa3pylweHHOro peaktopa [18],
pacnpocTpaHeHMe NepBbiX NOPLUMA PaAMOaKTUBHbIX NPOAYKTOB B OGaMKaliwee nocne aBapuu
Bpema Ha gasbHUe pacCTOAHWA NPOXOAMAO0 B CeBepo-3anagHOM WM 3anafHOM HanpaBaeHUAX.
Mponaa uyepes Tepputoputo Cosetckoro Cotosa 26—27 anpens oHu pocturau Monbuwwn,
PuHnangnn v Weeunn (27-29 anpensa) — LUeHTpanbHo EBponbl. CunbHble goxau 30 anpens
n 1l masa obycnoBUNN pafMOaKTUBHbIE BAAXKHbIe BbiNageHUA BO PpaHumMn, 1OXKHOM Yyactu OPT,
Weenuapuu, Asctpumn, BeHrpunm n Yexocnosakun. 3aTtem 3arpA3HEHHble BO3AYLHbIE MaccChl
pocturnn lonnaHauu, BennkobputaHuu, nepeceknn Tepputoputo HOrocnasun, Utanuum u
Mpeunn.
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Puc. 2.11.
BbinageHnus ue3na-137 Ha 3eMHyH NMOBEPXHOCTb Ha Tepputopumn OPI B nepuog 30 anpens — 5 masa 1986 r.
1-0...4 KBK/M’; 2 — 4...10 KBK/M’; 3 — 10...45 KBK/M”

Puc. 2.12. MnOoTHOCTb 3arpA3HEHUA pacTUTENbHOCTHK Le3nem-137 (BK/MZ) Ha TeppuTopumn BennkobputaHuu.



MoBbiWeHNe pagmnaumoHHoro ¢poHa oTmeyanocb TakKe B KHP, AnoHun, NHgun, KaHage u
CLLA.

Ha pwuc.2.11 v 2.12 npuBoaAaATca AaHHble O BbiNageHun ue3ua-137 B OPI u
Benukobputanum [18, 20], Ha puc. 2.13 —paaHHble 06 ypoBHAX paguauun B LLiBeunmn B Havane
man 1986 r. [19].

B KypHane «MHBanpoHmeHT» 3a anpenb 1988 r. [20] npuseneHbl 6onee petanbHble
AaHHbIE O CYMMapHOM BblNaZeHUun Le3una-137 B pasIMYHbIX cTpaHax (Tabn. 2.5).

30

Jpebpy

érebopr

Mz ME
’

Puc. 2.13.
MoOWHOCTb A03bl TamMma-usnyyeHus (MkP/u)
Ha YypOBHE 3eMHOI NOBEPXHOCTU Ha Tepputopumn Leeunn 1—8 man 1986 .

M3 Tabnuubl BUAHO, 4YTO MaKCMMa/ZbHOe BbiNaAeHWe Cc AoXaem Habnwaanocb B
AscTtpuu, ®PI, Utanuu, Hopeeruu, LiBeunn. B ctatbe [20] nogyepKMBaeTcs, YTO COAEpKaHue
uesna-137 Bo B/IAXKHbIX BblMaAEeHUAX NPEBbIWAN0 CoAepXKaHNe B CyXux BbinageHmnax B 15—20
pa3. M3 puc. 2.14, rae nokasaHa 3aBUCMMOCTb MOLLHOCTU A03bl BbiNaAeHUM OT pPacCTOAHMUA
(naHHbIE OXBaTbIBAOT TEPPUTOPUIO Kak CoBeTckoro Coto3a, Tak M 3apybexKHbix CTpaH), BUAHO,
HaCKoONbKO 6osee MHTEHCUMBHOE BbiNageHue HabaoAanocb B palioHax CUNbHbIX A0XAeN.
MoayepKMBaeTCA TaKXKe, 4YTO «MNATHa», obpa3oBaBlUMEcCA B pe3y/bTaTe CUNbHbIX A0XKAen,
MMEIOT O4YeHb YeTKune rpaHuubl [20]
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YpPOBHM BHELWHEro 061y4eHnsa Ha MECTHOCTU, U3MEPEHHbIE C Y4ETOM 0CaAKOB B palioHax paaMOaKTUBHbIX BbinageHui cnycta 7—10 cyT
nocne 4YepHobbIILCKOW aBapuu.

10
1Y)

102 10° 104

PaccTosiHue oT YepHobblfA, KM
Puc. 2.14.

YpoeeHb 06s1yueHUA uamepaemcsa 8 eOUHULAX ecmecmeeHH020 hoHa, npednosaazaemozo pasHeim 0,01 mP/4, u 3asucum om
v, -1,4
paccmosaHus 0o YepHobbinsa Kak E= (6,9 ¢ 10°)

MUTaK, cymmapHaa akKTUBHOCTb Le31A-137 B BbiNaAeHUAX Ha Tepputopuun ctpaH Esponbl
Hanbonee 3arpA3HEeHHbIMM OKA3anucCb tOro-
BOCTOYHana 4Yactb OPl (baBapwuAa), roe makcMmanbHoe 3HayeHue cocTaBuao 1,2 Ku/Kkm,

oueHunsaetca B 1,2 MKu (cm. Taba.

ceBepHble palioHbl UTanuu.

Takum obpasom, obuiee KONMYECTBO BbiMaBLWIEro B pe3y/ibTaTe aBapuM Ha 3eMHYIO
nosepxHocTb (B EBpone) wesna-137 coctrasuno 2,3 MKu (npumepHo 15 % obuiero konnyecrtsa

B peaKkTope; cm. Tabn. 2.3 n 2.5).

2.5).

1 — 6e3 00x#0s, 2 — c doxcdem.

Tabnnua 2.5
CopepxaHue uesna-137 B BbiNafAeHUAX HAa TEPPUTOPUM Pa3NNYHbIX CTPAH MOCAe aBapum

CTtpaHbl CopeprkaHne CrtpaHbl CopepkaHne
10" Bk 10" Bk
ABCTpuA 11,0 HupepnaHabl 0,68
AnbaHus 3,9 Hopserus 11,0
benbrusa 0,19 Monbwa 92
bonrapusa 27,0 PymbiHMA 67
BeHrpusa 7,9 CoeanHeHHOoe KoponeBcTBO 4,4
FepmaHckaa lemokpaTuyeckasa Pecnybaunka 5,8 CoeavHeHHble WTaTel AMepuKku 2,8
peuuns 4,4 Typuusa 18,0
JaHuna 0,5 depnepatmBHan Pecnybanka FepmaHum 16,0
N3paunnb 0,05 PUHAAHANA 19,0
WUpnavaunsa 2,5 PpaHuma 8,3
UcnaHua 0 Yexocnosakus 5,9
Utanna 11,0 LWsenuapun 2,0
KaHapga 2,5 Weeyna 31
Kutan 5,4 lOrocnasusa 61
KysenT 0,01 AnoHuA 0,26
Jllokcembypr 0,04
* 10" Bk ~ 2,7*10° Kn

N3yyeHne paanauUOHHOM

obcTaHoBKM Ha EBponelickoit Tepputopun CCCP nokasano,
4YTO NOMWMMO OCHOBHOM 30Hbl 3arpA3HeHUA, rae naowanb C ypoBHAMKU paguauunm bonee 5
MP/4 Ha 10.05.86 r. cocTtaBuna okono 3000 KMZ, MMeIUCb 30HbI (CM. Bbillie) ¢ 6onee HU3KUMMU




YPOBHAMM pagmaLmMm Ha 3Ty AATYy, HO C BbICOKUM cogepKaHuem ue3na-137 K ceBepo-BOCTOKY
OT OCHOBHOW 30Hbl — Ha CTbike Morunesckon, fomenbckoit U bpsAHcKoW obnacten (roe
obpasoBasnoch «Le3neBoe MNATHO»), toXKHee r. Open, tokHee 1. Tyna (MnaBcK); K 3anagy oT
OCHOBHOM 30Hbl — B panoHe [lMHCKa, B palioHe POBHO; K lOry M toro-sanagy oT OCHOBHOWM
30Hbl — B palioHe benon Llepken n KaHesa, B paitoHe MBaHO-PpaHKOBCKa, a BNOCNEACTBUN —
B palioHe toXKHOro nobepexkba PuHCKOro 3anmea, Ha Konbckom n-ose u Ha Kaskase [7a].
Obuwaa naowaab PaAUMOAKTUBHOIO 3arpsa3HeHuA, orpaHuvyeHHas wu3onmHuen 0,2 mP/u,
npesbickAa B nepsbie AHM 200 Tbic. KM (cm. puc. 2.2).

AHanu3snpya pJaHHble 06 ocagKax B LWMUMPOKOW 30HE BOKPYr MeCT aBapuu, Mbl
ybexkpaemca, 4to B 30He GOPMMPOBAHMA «LE3MEeBOro» MATHA 3arpA3HEeHUs Ha CTblKe
fomenbckoi, MoruneBckoir n bpaHckoi obnacten po 28 anpena Aoxaew He 6bino.
MHTEHCMBHbIE A0XAM BbiNann umeHHo 28 anpensa (4o 7—10 mm 3a cyTku); 29 anpena —
0KO0/10 2-3 MM 3a CYTKKU, 1 maa — 0Koso 2 MM, 2 maa —1 mm (BocTouyHee — a0 6 mm). anee
00 OKOHYaHuMA (8.V.86) OCHOBHOrO BbiIXO4a PaAMOAKTUBHBLIX NPOAYKTOB M3 paspylleHHOro
peakTopa ocagKu NpPaKTUYeCcKU He Habntoaanucb. BoKpyr aToro «NATHa» O0CaAKM NPaKTUYECKMU
He BblNadanun, KpoOMe Kak B HanpassieHuax Ha Open n Tyny (28 —29 anpena, 1—2 maa 1986
r.), roe TaKkxe cdopmumpoBanacb 30HA PaALMOAKTUBHOIO 3arpA3HEeHUA, XOoTA U MeHee
MHTEHCUBHaAA.

B LWBeunMn 26 anpens OTMeYanuUcCb CUAbHble oOcagku (go 25 mm 3a cyTku), a B
nocnepytoume g bonee cnabole. Ha cesepe Utanum 27 anpens Bbinano Ao 79 Mm ocaaKos,
28 anpena — Ao 65 mMm; meHee 3HauMTenbHble ocaaKku Habnganuck 29 anpensa n 1 mas.
CyuwecTBeHHble ocagKku Bbinaganu B Bennkobputannum 3—4 mas (40 9 MM 3a CYTKK), B HOXKHOM
yactm ®PT 29, 30 anpena (16—18 mm 3a CyTKM).DTU AaHHbIe KOPPENupyT ¢ bopMmmupoBaHNeEm
pagnNoaKTMBHbIX BbiINAaAeHUN HA 3TUX TEPPUTOPUAX.

Puc. 2.15. Mpoduram BbixoAa CyMMapHOMN akTUBHOCTU ¢ 26 anpens no 5 mas.

Mo-suaMmomy, «NATHUCTOCTb» 3arpA3HeHmA bbina obycnoBneHa MMEHHO BbIMbIBAaHUMEM
PaAMOaKTUBHbBIX MPOAYKTOB AOXKAAMM (CM., Hanpumep, puc. 2.14).

dopmupoBaHMe 30H PaALMOAKTUBHOTO 3arpA3HEeHMA BCAEACTBME NPOAOJIKAOLEroca
NUCTEYEeHUA pPafMOaAKTUBHbLIX BELLECTB W3 30Hbl Pa3pyleHHOro peaktopa (HO B MEHbLMUX
KO/ZIMYecTBax) MOr10 NPOUCXOAUTb MPAKTUYECKM B TeyeHUe BCero mas. B HeKoTopbix mecTax
3TO MOTN10 NPUBECTM K 3aMETHbIM BbINAaAEHUAM PAANOHYKANAOB, HE CPABHMMbIX, KOHEYHO, MO
cBoemy obuiemy KOAM4YecTBy C BbiNaAeHMAMM B KOHLUE anpena—nepBon gekage mas. Ha puc.
2.15 [16] noka3aHa AMHAMMKaA BbiX04a PaAMOaKTUBHbIX NMPOAYKTOB peakTopa (MHTerpanbHas),
a Ha puc. 2.16 — BbiNnageHuUn B paioHe bepesnHcKoro 3anosegHuka B benopyccun [9]. Ha



puc. 2.15 BUAHbI ABa rNaBHbIX MAaKCUMYMa BbIXOA4a PaAMOAKTUBHOCTU — 27—28 anpena un 2—
5 man 1986 .

B mae—wutoHe 1986 r. nocne oKOHYaHMA GOPMUPOBAHMUA 3arpA3SHEHNA YKA3aHHOM 30HbI
6bln pa3BepPHYT MAcCOBbIA M3OTOMHbIN aHAaNN3 NPO6 NOYBbI U3 AaSIbHUX CEBEPHbIX PAalOHOB, U
6bl10 YCTAHOBNAEHO, 4YTO Cpean pPaAAMOAKTMBHBLIX 3arpA3HAKWMX BewecTs npeobnagatort
OONToXuBywme wmsotonbl — ue3nin-137 wn uesuin-134. CopepraHue 3TUX M3OTOMOB Ha
uesneBblx NATHaxX gocturano 50 % obuiero KoanyecTsa paguoHyKAMaos B npobax.

Pe3ynbTaTbl aBMALMOHHbIX MU Ha3zeMHbIX 06cnenoBaHnNii, NpoBeaeHHbIX B 1987 —1989 rr.
Ha naowagn okono 350 Tbic. KM?, B OCHOBHOM noaTsepananm uU AONOAHWUAU paHee
NnoJlyYeHHble AaHHbIE.
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Puc. 2.16. YaenbHas akTUBHOCTb (I'IKVI/Mg) pPaaMOoOHYKANA0B %70 (1) m Bics (2) B aTMmOChepHOM BO3AyXe Ha CTaHUUKN GOHOBOrO
MOHMUTOpPUHra B bepesnHckom brnochepHom 3anoBeHMKe B nepuos 26 anpena—22 mas.

3HauYMTENbHbIX USMEHEHWUI MNONOKEHMA U30/IMHUIA NIOTHOCTM 3arpA3HEHMA MECTHOCTU LLe3nem-
137 (15 1 40 Kun/km?), ctporumem-90 (3 Ku/km?) u naytoHnem-239, -240 (0,1 Kn/km?) He oTmeueHo.

MpyM NOCTPOEHMM U30AMHMIN NNOTHOCTM 3arpsisHEHUA TeppuTopunm uUe3nem-137 6Gbian
MCNo/b30BaHbl pe3y/bTaTbl aHanM3a Npob nous, oTobpaHHbIX 6osee Yem B 3600 HaceNEHHbIX NYHKTaX,
OaHHble a3poramma-creKTPOMETPUYECKMX CbEMOK, pPe3ynbTaTbl 006CNefoBaHMA PagUOaKTUBHOMO
3arpsA3HeHUA NIeCHbIX MacCcMBOB M cenbxosyroamit (cm. puc. 2.6 — 2.10 Ha BKnagke). Bcero 6biso
npoaHann3npoBaHo okono 100 Tbic. npob.’

O6uwan naouwaab 30H C YPOBHEM 3arpasHeHus ue3mem-137 15 KM/KN\2 n bonee (cm. KapTty)
coctasnset 6onee 10 Thic. KM’ (okono 6400 Kkm’ B BCCP; 2400 Kkm’ B PCOCP; 1500 Km’ B YCCP). Bcero
Ha TeppuTOpMM 3TOM 30HbI (3a nNpeaenamu 30HblI OTCENEHWUA) PacCnoNoKeHOo oKono 640
HaceNeHHbIX NYHKTOB C HaceneHnem 6onee 230 Thic. yen.

Ha yKa3aHHbIX Bblle TEPPUTOPUAX, 3arPA3HEHHbIX B pe3ynbTaTe aBapuu uesmem-137,
elLe COXPaHAKTCA NOBbIWEHHbIE YPOBHU paanaumn. Tak, B 3nblHKe U HuKkonaeske (BpsaHckan
06/1aCTb) MOLLHOCTb A,03bl FTaMMa-u3nydyeHus (cpegHue 3HayeHunn) coctasnana (8 1988 r.) 0,15
n 0,35 mP/4 cooTBeTcTBEeHHO, B Bbic. bopke n Cennuie (Mornnesckasa obnacts) — 0,25 mP/u, B
Man. Knewax wn Man. MwuHbKax (Mutomupckaa obnactb) — 0,15...0,2 mP/u, B8
3BaKyMpoBaHHOM r. YepHobbinb (Knesckaa obnactb) — 0,04...026 mP/4y. B r. Mpunatb

5
B 1990 r. obuiee umcno npob cocTaBUIO HECKOIbKO COTEH TbiCAY



ypoBeHb paamaumn B 1988 r. coctasnan 0,2...2,5 mP/y (ropopg aBakynpoBaH).

bonee noapobHoO ocTaHOBMMCA Ha pagMaunMoHHoM obcTtaHoBKe B Knese.

Mo paHHbIM YKkprugpometa, B 1988 r. ypoBHM paguauun B Knese B cpegHem 6binun
6113KM K ¢doHoBbIM M cocTasaanu 0,02..0,03 mP/4 (Nnpu POHOBbLIX 3HAYEHMAX 4O aBapuM
0,015... 0,02 mP/u), al B oTaenbHbix mectax Ao 0,04 mP/u. MoBbllWeHHble 3HAYEHUA YPOBHSA
pagnaumn B Knese Bnepsble Obiin oTmedveHbl 30 anpens 1986 r. 8 13 4 u coctaBaanu B
Hynanax 0,5; Tmgponapke — 1,5 u Ha np. Haykn — 2,2 mP/4. K 19 4 MaKcMManbHbIA YPOBEHb
pagnaunmm noHmsmnca pgo 0,9 mP/y; 1 mas oHM coctasnsaaum B cpegHem 0,6 MP/u
(makcumanbHble — 1,2 mP/y).

[Jo3a BHelwHero obayyeHns HaceneHua B Knese, Nno gaHHbIM paboTbl [2], 3a nepBbIn
rog nocne asapuu gocturna B cpeaHem 0,35 63p. B TeyeHMe nocneaywowmux Wectn ner,
cornacHo pacyetam, oHa gocturHet 0,5 63p, T. e. Bo3pacTteT Ha 0,15 63p, a yepe3 50 ner
nocne aBapuu coctaBuUT okono 1 63p. [o3a BHYTPeHHero o6/y4eHns, COrnacHO OUEHKam Mo
pe3ynbTaTamM MHCTPYMEHTaNbHbIX HabnwaeHwui, coctaBuna 3a nepsbld rog 0,03 63p, 3a
BTOopo — 0,02 63p. O6Wana A03a — BHELWHAA U BHYTpeHHAA — 3a 50—70 neT He NpeBbICUT
1,5 63p, 4TO MeHble cymmbl 403bl GOHOBOM paaMaumm U A03bl, NOAY4YaeMO NPU MeANLMUH -
CKux npoueaypax (nopsaaka 10 6ap B roa) [2].

MoBbIWEHHbIE YPOBHW 3arpa3HEHMA MECTHOCTM CTpoHuuem-90 (6onee 3 KM/KMZ) 7
nnyToHnem-239, -240 (6onee 0,1 KM/KMZ) B A4aNbHNX 30HAX HE BblABAEHbI, OHWU NOKAa/IN30BaHbI
B npeaenax 30Hbl 3BaKyauumn (30-kKMnomeTpoBad 30HA U HEKOTOPble Mpuaeratolme K Hewn
Yy4yacTKu, cm. puc. 2.9—2.10 Ha BKAaaKe). Bcero sBakyMpoBaHO B TeyeHWe MNepBOro roaa
HaceneHue 186 HaceneHHbIX NyHKTOB, (116 TbiC. Yen.), B TOM Yucne Ha Tepputopun YCCP —
75 (90 Tbic. yen.), BCCP — 107 (25 Tbic. yen.), PCOCP — 4 (1 Tbic. yen.). B HacToswee Bpems
pe3BaKynpoBaHO HaceneHue 14 nyHKTOB (6ONbWMHCTBO MO COOCTBEHHOM WMHMUMATMBE) —
aseHaguatm 8 BCCP n asyx B YCCP.

Pe3ynbTaTbl npoBeneHHbIXx B 1988 r. paboT No3BOAMAN JONONHUTENBHO ONpPeaenuTb
rPaHuLbl Le3MeBbIX «MNATEH» C MNNOTHOCTbIO 3arpAa3HeHuA 5..15 KM/KM2 n meHee. Obuwasn
naowanb € NJAOTHOCTbIO 3arpAasHeHmAa uesmem-137 5...15 Ku/km? cocrasnset okono 21 Teic.
KMZ, 1 KM/KM2 M Bbllwe — 0Koo 100 Tbic. Km®.

2.2. O PACHETAX A03 BHYTPEHHEIO Y1 BHELLUHETO
OB/IYYEHUA U HOPMWPOBAHWU 3ATPASHEHUA

MuHsapasom CCCP u col3HbiXx pecnybnmk 6biinM nonydyeHbl OueHKU 3PPeKTUBHbIX
3KBMBANEHTHbIX 4,03 BHELWHEro N BHYTPEHHEero 061y4yeHuns, NoNyYeHHbIX NHOA4bMU 33 NEPBbLIN U
nocnepytouime rogbl Nocae aBapuMmn B COTHAX HAaceNeHHbIX MYHKTOB (KaK 3BaKyMpPOBAHHbIX, TaK
M He3BaKyMpoBaHHbIX). CymmupoBanucb A03bl, 0O6YCNOBAEHHble pPaAMNOAKTUBHbIMU
BbIMAaLEHMUAMN OTAENbHbIX PAAUOHYKNNAO0B, B TaKXe pe3yabTaTbl U3MEPEHUNA AKTUBHOCTMU
4eN0BEYECKOro opraHMama. TuwaTenbHble UCCNEA0BAHNA U30TOMHOMO COCTaBa 3arpA3HALWMNX
BewecTs W ramma-nonei, nposoguswmeca TFockomrugpometrom CCCP wn pgpyrnmu
BE4OMCTBAMM, NO3BOJIMAO 3TO CAEMATb C J0CTAaTOYHOM TOYHOCTbIO.

M30TOMHbIA COCTAaB pPAAMOAKTUBHOIO 3arpAa3HeHMA MEeCTHOCTM M3y4dancAa OYeHb
TWATeNbHO, @ OUEHKAa BO3MOMHbIX A030BblX HAarpy3oK Ha HAaceseHWe pacCYUTbiBanacb Ha
OCHOBAHWM peasibHOro M30TOMHOro COCTaBa.

B Tabn. 2.6 npuBeaeHbl pe3ynbTaTbl TAKMX pacyeToB ANA OCHOBHOM 30Hbl 3arpA3HeHMUS,
npuUMbIKaloWen K mecty aBapuun, 6e3 yyeta sKPpaHUPOBKM 34aHUAMMU, BpemMeHU npebbiBaHUA
Noaen Ha OTKPbITOM BO34yXe, a TakKe 3arnybneHna n3otonos B NOYBY BCAEACTBUE MUTpaL UMK
M NOTNOLWEHMA U3TYYEeHUA CHEXHbIM NMOKPOBOM B 3UMHUI Nepuoa,.



Ona pacyetoB MOXHO BBOAWUTb OPUEHTUPOBOYHbIE MOMPaBOYHble KO3IPOUUMEHTDI
YMEHbLEHNA A,03bl 33 CYET IKPAHMPOBAHMA 34aHUAMM

Tabnnua 2.6
[o3a (63p) *, 06ycnoBNeHHAA BHELWHNM raMma-mu3ny4eHnem Ha MeCTHOCTH,
A1 Pa3/INYHbIX YY4aCTKOB PaAMOaKTMBHOTO C/eAa B OCHOBHOWM 30HE 3arpAsHeHus

orA+1p0 or1l orA+1p0 Oor1
yuactok cneaa 1ropa £o 50 net 1ropa 0o 50 net
Cymma paMoOHYKINA0B Uesnin-147

| 2,5 6,9 0,21 6,1

Cesep
] 2,5 8,3 0,25 7,2
11,1V 2,5 9,1 0,28 8,2
| 2,4 1,6 0,038 1,1

Oor

Il 2,1 1,9 0,049 1,4
1, v 2,4 3,7 0,11 3,1
| 2,2 2,0 0,054 1,6

3anag
1 2,3 5,7 0,16 4,8
\Y 2,3 6,0 0,18 5,2

MpumeyaHune. | —30Ha c ypoBHAMMK pagmaumnm 6onee 10 mP/u (Ha A+1); Il — 2...10 mP/y; Il — 0,02...2 mP/u; IV —

meHee 0,2 mP/uy. flo3e 0,1 63p 3a nNepBbIi rof COOTBETCTBYET MOLWLHOCTb A403bl npumepHo 0,05 mMP/4y Ha Hayano mas (cm.
puc. 2.2) ¢ y4eTOM KOPOTKOXMBYLLUX N30TOMOB.

* [lo3a npuBeAeHa K 3HaYeHUIO MouHOCTM A03bl 1 MP/u Ha [ + 15.

N BpeMeHW npebbiBaHMA NtoAeN Ha OTKPbITOM Bo3ayxe, paBHble 2,0 — 2,5, a TaKxe 3a cuer
3arnyb6ieHuna B NOYBY AONTOXUBYLMX N30TONOB (0cobeHHO nocne 1 roga) — 1,4...1,8.

M3 Tabn. 2.6 BMAHO, YTO B MNepBbii rod BKAa4 ue3MA-137 B HaKONNEHHYK [03Yy
He3HaunTeneH (po 10—12 %), 4To o0ObBACHAETCA NpPEUMYyLLeCTBEHHbIM BKaAagom 6onee
KOPOTKOXMBYLWMX M30TOMOB 140Ba, 91I, 144Ce, 106Ru, 95Zr, 134cs mn Ap.; B nocnegywowue roabl
BKNag ue3na-137 aBnaeTca OCHOBHbIM.

N3 Tabaunubl TakKe ACHO, NoOYeMy ANA 3BaKyauuun (KpuTepuih — HenpesBblWeHWUe A03bl
10 63p B B NepBbIi roa) 6bina BbibpaHa U30AMHKUA 5 MB3p /4, AatoLan C y4eTOM NOMNPaBOYHbIX
KoapoduumeHToB 403y BHelwHero obnyyeHna meHee 5 63p 3a 1- rog (B cnyyae, ecnm He
NPUHMMAIOTCA Mepbl MO YMEHbLUEHUIO BHYTPEHHEro obay4eHna — BBO3 KYUCTbIX» NPOAYKTOB
NUTaHUA, Pa3IMYHbIE arPOMENIMOPATUBHBIE MEPONPUATHUA).

Bcneactemne ocobeHHoCTel M30OTOMHOrO COCTaBa A[03bl BHYTPEHHero obsayyeHus pnsa
Pa3/IMYHbIX YYACTKOB 3arpA3HEHHOM TeppPUTOPUN NPeBbIWAOT A03bl BHeWHero obnyyeHus B
2—5 pas3 (B 1-i rog HeCKONbKO mMeHble). Mpu yTBEPKAEHUU KpuUTepua HenpesbiweHnn 10
63p 3a roa B KayecTBe A030BOr0 A4 NepBoro roga nocne asapum MwuHsgpas CCCP ycnoBHO
«noaennn» 3Ty go3y nononam — 5 63p gNA BHeWHero U 5 63p gna BHyTpeHHero obayyeHus.
CnepoBsaTenbHO, Npu 3arpAa3HeHun bHonee 15 KM/KM2 uesnem-137, ecnm HaceneHue He
3BaKyMpoBaHO M Beaytca cenbxo3paboTbl, TpebyeTca npoBeAeHUMe MeponpuUATUNR,
CYWEeCTBEHHO YMEHbLWaWNX WUMEHHO BHYTPEHHIOK [A03y — WCKAYeHMEe W3 paumoHa
3arpAs3HALWMX NUWEBbIX MNPOAYKTOB, a TaKXe Mepbl MO CBA3bIBAHMIO Le3MA B MNO4YBe
(BHeCeHMe M3BeCTHAKA, MMUHO3eMa U Ap.) UAU NO ero BbITECHEHUIO APYTMMWU d/1IEMEHTaMU
(NpmeHeHMe  KanuiHbix yaobpeHuit). Bce nepeuyncneHHble Mepbl  MNPUMEHANUCH
focarponpomom B nepsble rofbl NOCNe aBapuu Ha Tepputopun Mormnesckoi, FlomenbCcKom u
BpaHckon obnacteit, a TakXKe B Apyrux obnactAx M AOMKHbI NPUMEHATbCA M npu Honee
HU3KUX YPOBHAX 3arpAsHeHuA. MIMEHHO 3TOT noaxoh — YMEeHblleHue [03bl BHYTPEHHEero
o61ydyeHna 3a cyeTr obecneyeHUAa HaceNeHUA YUCTbIMW MPUBO3HbIMM MPOAYKTAaMU — Oblin



NpUHAT pecnybankamm netom—oceHbto 1986 r. nocne 3aBeplweHWA B UOHEe—UtONe
obcnepoBaHMA M3OTOMHOTO COCTaBa 3arpA3HEHMA HA OBWMPHBLIX TEPPUTOPUAX C HeDBONbWUM
AONONHUTENbHbIM oTceneHnem (34 cena).

NHpgnBuayanbHble f03bl 061yYeHUs (BHYTPEHHErO U BHELIHEro), NoNyYeHHble K OCEHMU
1988 r. 6ONbLWMNHCTBOM XKUTENEN KOHTPOIMPYEMbIX (3arpsA3HEHHbIX) PaNOHOB, MPMUMbIKAOLLMX
K 30He 3BaKyauuu, cocTaBuau, no gaHHbim MwuHzgpasa CCCP [7], B cpeaHem 5,3 63p, u
TONbKO B OTAE/IbHbIX CAy4asax OHM npesbicunm 10 63p (yTBeprkaeHHaa MuH3gpasom CCCP
aonyctumasa posa obayvyeHua, nonyvyeHHaa 3a nepsBble TPU C NOJNOBUMHOM roga, coctasaseT
17,3 63p [15].° 9Tn po3bl onpeaenanucb nyTem pacyeta M Ha OCHOBAHWU KOAMNYECTBA Le3nna-
137, 06Hapy»KEeHHOro C MOMOLLbIO CHETYMKOB M3/y4eHUA YyenoseKa (CUY).

Bonpoc 0 XpOHMYECKOM BO3AEWCTBUU CPABHUTENbHO Hebonbwux p[o03 obnyvyeHus
NpPoAONKaeT OCTPO 06CYKAATbCA HAYYHbIMWU KPYramu 1 06LLeCcTBEHHOCTbIO.

B npoayKrax nuTaHWA, MNOAYYEHHbIX HA 3arpA3HEHHON TeppuUTOPUM C YPOBHEM
3arpA3HeHuna 5...15 KM/KMZ, a B HEKOTOpPbIX C/yYaax U HUXKe (Hanpumep, PoBeHcKkana obnacTb),
BCE K& MOXXeT Habn[aTbCcA NpeBbliWeHNe HOPMbl 3arpA3HEHUA, 0COBEHHO ANA MONOKa. 3TO
3aBMCUMT OT TMMA MOYB, [AUCNEPCHOCTM QaA3PO30JbHbIX YacTul, 6uMomaccbl TpaBAHOM
pacTuTenbHOCTM (KOpMOB) M Npouymx GaKTOpOB, KOTOpble CcAeAyeT Yy4yuTbiBaTb MNpMU
NpoBeAEeHUN MNPAKTUYECKMX MeponpuATUA. KOHTPOAb NoayvyaemblX Ha 3TOW TeppuTopum
NPOAYKTOB NUTAaHMA, B NEPBY o4yepeab MONOKa U MAca, ob6A3aTeneH.

3a npowepgwune roabl NOCTENEHHO OCHOBHbIMW KOMMOHEHTAMW 3arpA3HEHMA CcTanu
OONTOXUBYLWME PagUOHYKAMAbI — Ue3nn-137 u cTpoHumin-90 ¢ nepumogom nonypacnapga
0Ko/10 30 NeT, @ B 30HE OTYYXKAEHUA — NAYTOHUM C O4EHb HONbWKMM NEPUOLOM NONypacnaja.

Mo npowecTBMM «OCTPOro nepuoaa» BO3HMUKAA HeobXoAMMOCTb BbiPabOTKK
pekomeHaauun ana AnnTenbHon paboTbl U KU3HeLEeATeNbHOCTU Ha 3arpA3HEHHOW Le3nem-
137 TeppuTOpUKN, TaK KaK UMEHHO 3TOT PaAMOHYKAMA, HapAay c uesmem-134, npeacrasnan
OCHOBHYI OMNACHOCTb 3a NpeAenamun 30Hbl OTCeNneHnA (B NepBblN rog OCHOBHOMW BKag B 403y
BHewHero obnyyeHna BHec psag 6onee KOPOTKOXMBYLWMX M30TONOB). Peyb wna yxe o
NOXXW3HEHHON p[03e paguauMum — HaA YpPOBHE XPOHMYEeCcKoro obayvyeHWA CpPaBHUTENbHO
HeboNbWUMKN J03aMN.

B cBA3n ¢ aTum MuH3gpas CCCP B Hosbpe 1988 r. npuHan peweHne 06 ycTaHOBAEHUMN
npeaenbHon p[o3bl o6nyyeHUsa HaceneHuma (T. €. KPpUTepuUs HenpeBblWEeHUA 3TOM A03bl) B
KOHTPOJIMPYEMbIX palioHax 35 63p 3a Ku3Hb (c 01.01.90 r.) c yyeTOM yXKe NOJIy4eHHOM A03bl
[15].

KaK n3BecTHO, 3Ta KOHLEeNnuuMa noaBepraacb BeCbmMa OCTPOM KPUTUKE KAaK CO CTOPOHDI
MHOTUX y4yeHbix (B oOCHOBHOM U3 benopyccum u  YKpauHbl), Tak U CO CTOPOHBI
obLwecTBEHHOCTH.

Kpome TOro, BbIACHMAOCbL, 4YTO [faNeKo He Be3ae, rAe Hago, MeCTHble BJacTu
obecneuunBatoT becnepeboitHoe CHabKeHMe HaceNeHNA YNCTbIMU NPOAYKTAMMU.

ToT $aKT, UTO B paliOHax BbICOKOro 3arpA3HeHMA HacesieHMe gaxe npu obecnevyeHumn
YUCTBIMWU MPOAYKTAMW HE MOXKeT MNO0/Ab30BaTbCA MNPOAYKTAaMM MECTHOrO UM CBOEro
npousBoAcTBa (Aapbl Neca, CeNbCKOX03AMCTBEHHAA NPOAYKLMA C MECTHbIX Yroguit U CO CBOUX
COBCTBEHHbIX Y4acTKOB) M 4TOo camo npebbiBaHue noaen (ocobeHHo apeTelt) Ha npupoae
OrpaHMYeHO, He MOXKeT He BbI3BaTb 3aKOHHOW TPEBOIN N BO3MYLLEHUA.

He otcyTtctBuMe uHdbopmaumm o pagmMauMoHHON o6CTaHOBKe, a BBegeHWEe HOBOTO
KpUTEPUA WU CAOXKMBLUAACA coumanbHaa obcTaHoBKa npusenn pecnybamkm B 1989 r. K

6 o - o
34ecb Mbl He 06CyKaaem NPaBOMEPHOCTb NPUHATON NpeebHON [,03bl B 9KCTPEMAZIbHOM CUTYaLUMM, TaK KaK 3TOT BONPOC
BbIXOAMT 32 Npese/ibl KOMMNeTEHUUN aBTOPOB KHUTH.



NpeanoXKeHU 0 4oNONHUTENbHOM oTcenieHnn B PCOCP 31 cena, 8 6CCP — 87 cen, B YCCP —
14 cen B OCHOBHOM Ha TeppuUTOpUAX, rae 3arpasHeHne npesbiwano 40 KM/KM2 no uesno-137.
Mpn 3TOM Yy4YUTbIBAaNAUCb KaK pPagMONOruyeckme, Tak U cOLMANIbHble MPUUYUHBLI, @ UMEHHO,
CNOXHOCTb obecneyeHMs HacCeNeHUA YUCTbIMWU MNPOAYKTAMWU, HEOBXOAMMOCTb M3BATUA Yy
HaceneHWA MOJIOKA, a WHOrA4a M HEKOTOpbIX ApYrnux nNPOAYKTOB, MNOJNYYEHHbIX B
WHAMBUAYAZbHOM XO3AMCTBE, TPYAHOCTM npoBeaeHUAa 3OPEKTUBHbLIX arpOMEeIMOPaTUBHbLIX U
0Ee3aKTUBALLMOHHbBIX MEPONPUATUIA, U T. N.

YTo KacaeTca TeppuUTOpMi C 3arpasHeHnem oT 15 go 40 Ku/km? unu Tepputopuii, rae
NPOAYKTbl MUTAHWA 3arpA3HeHbl Bblle YCTAHOBJIEHHbIX HOPMATMBOB, TO, C HaWeW TOYKM
3peHusa, OHM MOTyT ObiTb 06DBABAEHbI (C yYEeTOM PAAMONOTMYECKUX AAHHbIX U COLMANbHbIX
¢$aKTOpOB) 30HON A06POBONILHOIO MNPOMKUBAHUA, N BCE KUTENN, KOTOPbIE XOTENMN Obl MOKUHYTH
3Ty 30HY Ha OCHOBaHWM O0OBEKTUBHOM MHPopmauuu, moram 6bl 3TO cAenatb, NONYyYuMB
COOTBETCTBYIOLLYIO KOMNEHCaLUumMto, a ocTaBwmneca — nNoay4yaTb COOTBETCTBYlOWME nbrotel.’

MmeHHO 3TM coobpaxkeHna npueenn K TpeboOBaHMIO HaceneHWA OCyLeCTBAATb
NoABOpPHbIE U3MEPEHUA, TAaK KaK Takne AaHHble TPebylTCcA UMEHHO ANA UHAUBUAYANbHOTO
peweHna o [O0O6POBO/SILHOM OTCENEHWMM, @ He ANA COCTaBAeHUA OobLWell XapaKTePUCTUKMU
pPaANaLMOHHOM OBCTAHOBKM TOrO WM MHOTO HACENEeHHOro MyHKTa (34ecb 06bIYHO Npume-
HAOTCA U3MEPEHMUA MO CeTKE» C BONbWMM YUcnom nNpob).

2.3. MOOE/IMPOBAHUE ATMOC®EPHOTIO NMEPEHOCA U PAAUOAKTUBHbIX BbINALAEHUN

B uenax nAydwero nOHMMaHuA obwen Pu3MYeckon KapTuHbl GOpMUPOBAHMUA
pPaguoaKTMBHOIO caefa, YTOYHEHUA AMHAMUKWN U3MEHEHUA NapamMeTpPOB UCTOYHMKA Bbibpoca
pPaguUOHYKAMAOB, OLEHKM KONNYECTBa PAagNOHYKANAOB, BbIHECEHHbIX 33 Npeaebl TEPPUTOPU MU
CCCP, a Take Ans peleHus 3agad, cBaAsaHHbix ¢ KoHseHuuneir MATATI o cBoOeBpe MEHHOM
onoBeleHNUn o AaaepHblx aBapuax, B Tlockomrugpomete CCCP 6binn  paspaboTaHbl
MaTemaTUyeckne Moaenm nepeHoca M OCaXAeHusa paguoHYKANAOB B pe3ysabTaTe Bbibpoca B
atmocoepy. Mopenu mesomacwTabHble, pernoHanbHble W MOAENAM TPAHCTPAHUYHOTO
nepeHoca OXBAaTbIBAOT MPOCTPAHCTBEHHble MacwTabbl OT AECATKOB A0 HECKOJbKUX TbiCAY
KMJIOMETPOB.

KpaTko oOCTaHOBMMCSA Ha MOAENN, OMNUCLIBAOWEN OCaXAEeHME pPaLMOAKTUBHDIX
NpoAYKTOB, A/UTeNbHOE Bpema nocTynaswux B atmocdepy w3 aBapuiiHoro 6noka
YepHobblnbcko ASC M Bbi3biBaOWMX PaAMOAKTMBHOE 3arpA3HeHNe MecTHOCTM B paitoHe A3C
Ha yganeHuax go 100 km [9, 11, 12, 22].

B AaHHOM cnyyvyae Heobxogumbl AeTanbHble XapaKTEPUCTUKM MCTOYHMKA (BblCOTa,
OVMHAaMMWKa BbIX04a, AMCMNEPCHbIA COCTaB PaAMOAKTUBHbLIX YacTuy, W Ap.) U BPEMEHHble
XapaKTepPUCTUKKN Nona BeTpa.

B KayecTBe BXOAHOW MmeTeoposorMyeckom wuHbopmauum B Mogenu  6binum
MCNO/Ib30BaHbl AaHHble WAPOMNUNOTHbLIX HabnlAEHUN O HampaBAEHUU U CKOPOCTU BeTpa B

’ Takoe peweHune Mpasutenbctea CCCP 6bln0 NpUHATO oceHbto 1989 r. B OTHOWEHUU Cemel, rae MMerTcs OeTH,
6epeMeHHble XKeHLWWUHbI 1 6oNbHbIe.

25 anpena 1990 r. BepxosHbili CoBeT CCCP ytBepaun locypapcTBeHHyto Mporpammy v opobpun pecnybanmKkaHckue
Mporpammbl MO AMKBUAALUKU NOCAEACTBUN aBapmn Ha YepHobblabckon AIC. B aTux nporpammax AeTasibHO U3/10XKEHbI BCe
Mepbl, HeobxoAnMble ANA HOPMANM3ALLMM NOIOKEHUA B 30HE aBapuK, B TOM YMCae JOMNONHUTEIbHOE OTCE/IEHME.

[aHbl NopyyeHWs MO PacClUMPEHU0 U AeTanusauuu U3MepeHua paauMauMoHHOM OBCTaHOBKM, BN/IOTb A0 COCTaB/EHUA
aT/laca 3arpAsHeHuA no Bcell esBponeiickol Yactu CoseTckoro Cotosa. O6pasoBaHHOM Komuccum nopydeHo B 1990 r.
BblpaboTaTb cOrnacoBaHHble KpUTepmmn 6e30nacHOro NPOXKMBAHMA HaceneHMa Ha cnabo3arpasHeHHOM TEPPUTOPUMN.

OAHUM U3 NPEeANONKEHUN KOMUCCUN BbIIO0 BBeAeHWE HUMKHero npeaena obayyeHus 0,1 63p/roa (1.e. npu 6onee HU3IKUX
3HaYeHUAX MPUMEHEHME CneLMabHbIX Mep He NPeaCcTaBAAETCA HEOOXOAUMBIM).



asponopTax Kuesa (MynaHbl, Bopucnonb), Mosbipa, fomens u YepHuroBa U [AaHHble
pagunosoHanposaHua B Knese c 26 anpena no 1 maa 1986 .

AHanns meTeoposoOrvyeckuUx JAaHHbIX O HanpaB/ieHUMAX BeTpa MNOKasbliBaeT, 4YTO B
TeyeHue NATU AHel ¢ 26 no 30 anpens HanpasB/AeHMe NepeHoca BO3AYLWHbIX YacTUL, B cnoe oT
3eMHOM noBepxHocTn Ao 1— 1,5 Km nameHumnocb Ha 360°, PaKTUUYECKN ONMCcaB NONHbIN KPYT.

B MomeHT aBapuu B pe3ysbTaTe NepBOro B3pbiBa MPOM30LWeEN MIHOBEHHbIM BbibpocC
YacTuUL, PaAMOAKTMBHbLIX MNPOAYKTOB, PaCNpPOCTPAHUBLUMXCA B 3anagHOM HanNpasBAeHUU U
o6pa3oBaBWMX Y3KYl BbITAHYTYO MONOCY MOBbIWEHHOrO PAAMOAKTUBHOIO 3arpA3HEHMsA
MeCTHOCTM. 3aTtem 26 m 27 anpena nepeHOC PaLAMOAKTUBHbLIX BELW,ECTB U3 30Hbl peaKTopa
npoucxoamn B BuAe CTPyM B 1Oro-sanagHom HanpasaeHun. K 28—29 anpena npousowna
CMeHa Hanpas/ieHMA Ha ceBepo-BOCTOYHOe, a K 30 anpenAa — Ha IOro-BOCTOUYHOE U HOXKHOe.

Hanbonee mouwiHOe ucTeyeHWe pPaALMOAKTUBHbLIX MPOAYKTOB M3 aBapuiHoro 610ka
Habnaanocb B nepsble 2—3 cyT NOC/Ae aBapuMM B CeBEpPO-3anafHOM U CEBEPO-BOCTOYHOM
HanpasaeHuAx. BbicoTa cTpyu 27 anpena no camoaeTHbIM fAaHHbIM npesbiwana 1200 m.
DTOMY COOTBETCTBOBA/N M MaKCUMA/NbHbIM NOABEM KTOPAYUX» YACTUL, — KPYMHble YacTuULbl,
no-sMgnmomy, 6biamn pasbpocaHbl Npu NEPBUYHOM B3PbIBE, BbICOKOAUCNEPCHbIE pPa3aeTanmnch
BMecTe C ropsyen CTpyerh  netyumx npopyktos. Ha  ¢otorpadmm  nokasaH
peHTreHorpaduyecknii CHUMOK SIMCTbEB KaliTaHA Ha yganeHun 40 KM oT mecTa aBapuu (pwc.
2.17). Ha ocHoBaHMN GOTOCHMMKA MOXKHO CAEeNaTb BbIBOA O TOM, YTO 3arpA3HeHue 6blO B
3HAYUTENbHOM CTEeNEeHN CBA3AHO C BbICOKOAKTUBHBIMU «TOPAYMMMU» YAaCTULLAMMU.

Puc. 2.17 PeHTreHorpadpuyeckmit CHUMOK INCTbEB KallTaHa



Mo-BMAMMOMY, NONHbINA CNEKTP YacTuL, BbiOpOWEHHbIX B aTMOochepy M3 aBapUMHOIO
6noKa, npeacrtasnsetr coboit cynepno3nuuio pPas/iMYHbIX CMEKTPOB, Pa3/iMyaloWmMxca Kak no
pasmepam 4acTuu, TaK U NO PaguoM30TONHOMY COCTaBy.

B mogenn wncnonb3oBanocb 60nee npoctoe npeacTaBAeHME O pacnpefeseHnun 4actuu, B
OrpaHNYeHHOM AMana3oHe Pa3mepoB, NO3BONAIOLLEE ONMUCATb BANKHME PAAMOAKTMBHbIE BbiNa4eHMUA.
Cuutanocb,  4TO WHTerpasbHoe pacnpegeneHue CYMMapHOM raMma-aKTUBHOCTMU,
dopmupylouee OAUKHWUIA  cnep 4acTUL, B ONPeaeneHHOM WHTepBasie pPasMepos,
annpoKkcMmupyeTca nNorapndMmMyeckM-HOpPMasbHbIM pacnpeseneHnem Cco caegyowmmm
napameTpamu: meanaHHbIN AMnameTp § U CTaHZAPTHOE OTK/JIOHEHMeE O.

[anee paAVOaKTUBHble BeLWecTBa, NOAHATble W3 aBapuMMHOro 610Ka TennoBbiMM
NMOTOKaMM Ha BbiCOTY H, npeacTaBnAalOTCA B BUAE MOCTOAHHO AEWCTBYHOLWEro NpunogHAToOro
TOYEYHOro UCTOYHMKA NONAMANCNEPCHON NPUMECH, HENPEPLIBHO MCMyCKatowero B atmocdhepy
PaAMOaKTMBHbIE YacCTULUbl, pacnpegeneHne aKTUBHOCTU KOTOPbIX B 33aBUCMMOCTU OT MX
pasmepa NOAYUHEHO NorapudmMmnyYecKn HOPMabHOMY 3aKOHY.

PafMOaKTUBHbIE BbIMNAAEHUA HA 3E€MHYK NOBEPXHOCTb M3 334aHHOTO0 WMCTOYHMKA,
pPacnoNoXKeHHOro Ha BbicoTe H, onpeaenatoTcA KUHEMATUKON FPaBUTALMOHHOIO OCaXKAeHuA
4acTuy, B NepemMeHHOM BO BpeMeHW nosie BeTpa C y4eTOM WX ropusoHTanbHoU Anbdysuu.
TpaeKkTOopMM nepeHoca cTpyu B Bo3gyxe B6AM3M ADC oTmeyanumcb Ha BbicoTe 600 m. B
nocnegyrouwme AHM BbicoTa CTpyu He npesbliwana 200—400 m.

Ha MHTEHCMBHOCTb UCTOYHUKA BbIHOCA PAAUOHYKAMAOB B CAeAyloWUA Nepros OKasanu
CywecTBeHHOe BAUAHME cOpOWEHHbIe B aKTUBHYI 30HY 3HAYUTE/IbHble KONWYEeCTBa Necka U
APYrMx maTtepuanos.

dopmunpoBaHME OCHOBHOM YaCTU pPagMOAKTUBHbLIX BbiNageHUN B OAMMKHEN 30He
3aKOH4YMAOCb B nepBble 4—5 cyT.

OTHOCKTENIbHbIE M3MEHEHUA BbIXOAA PaALMOAKTUBHOCTM B nepBble 4—5 cyT xopowo
annpoKCMMUPYHOTCA 3KCMNOHEHLMaNbHOM 3aBMCMMOCTbIO. E)XecyTouHbIN BbIGpOC
PaAMOAKTMBHbLIX  BeLWecTB, annpPOKCMMUPYEMbIA  3KCMOHEHLMANbHOM  3aBUCMMOCTbIO,
BK/IDOYAeT BeCb CMEKTP pagMOaKTUBHbIX YacTuL, KOTopble 0bycnoBuAM Kak 6AUXKHME U pe-
rTMOHaNbHblE, Tak U rnobanbHble BbiNAAEHUA.

B npouecce Bbibpoca B aTmocdepy NOCTyNnann pagnmoaKTUBHbIE a3pP030aM PaA3/INYHbIX
TUNOB C Pa3HbIMKU GU3INYECKMMU XapaKTepucTuKkamu. Mpouecc ob6pasoBaHMA AUCNEPCHOTO
COCTaBa a’po30/ieit HOCUA CNOXHbIA XapaKTep, CBA3aHHbIA C BbIHOCOM «TFOPAYMX» YACTUL,
Koarynauuemn, KOHAeHcaumeh M T. 4., @ PAAMOM3OTONHbLIA COCTAaB a3p030/a onpegenancs
HakonneHHbIMn B TB3J1 npoayKTtamu peneHMa ALEPHOro ropryvYero U YCNOBUAMM  UX
bpakumoHnpoBaHuA Npu BblHOCE B aTmocdepy.

AHanu3 npobbl BO3ayxa, oTobpaHHOM Ha BbicoTe 400—600 m 27 anpens B panoHe A3C,
NoKasas, 4To pasmepbl rOpPAYMX YAaCTUL, U3SMEHANUCL OT eAUHUL, A0 AEeCATKOB MUKPOMETPOB
Ha ¢oHe MHoXecTBa Honee menkumx 4vactuu. B moaenn 3Tm pasmepbl PaccyMTbIBAOTCA HaA
OCHOBaHWM pacnpeneneHnsa BO BPEMEHU HanpaBaeHU N ckopocTel BeTpa B caoax 0...1000 m
nmnm 0...500 m B 3aBMCMMOCTUN OT HaAYa/IbHOM BbICOTbl MCTOYHUKA.

Bpema nageHua yactuy guametpom & (nnoTHocTb 2,5 r/c:v\s) onpeaenaeTca BbICOTOM
MCTOYHUKA H M CKOPOCTbIO YacTUL, annPOKCUMUPYEMON COOTBETCTBYIOWMMMN 3aBUCUMOCTAMM.

Mo mepe ocaxaeHUs eaAMHUYHOM nMNopuUMKM MOHOAMCNEPCHON dpaKkunum Yactuy,
nocnegHve gnddyHANpPYOT B aTmochepe, M BKNAL KAXAOW BbiNnasBwen Gpakumm Yactuuy B
3a4aHHY0 TOYKY HA NOBEPXHOCTM 3EM/IN ONpesenaeTca UX paccemBaHMeM 3a Bpemsa NageHua
t = H/w.

B KauyectBe ¢daKTMyecko uMHopmaumm O  pPaAMOAKTUBHLIX  BbiNaAeHUAX,



obycnoBneHHbIX aBapuen Ha YepHobbinbckon ASC, LCNONb30BANUCL AaHHble pacnpeaeneHuns
YypPOBHEN paguvauuMm Ha MNOBEPXHOCTU 3eMAU, MNONYyYEeHHble C MNOMOLWbIO CAaMONETHOM
asporpamma-cbemKMU.

Bbln MCNONb30BaH MHTErpasibHbIM aHANN3 MNOJIyYEHHbIX Pe3yabTaTOB BCEX adporamma-
CbeMOK B BUZe 3aBUCUMOCTM miowagan S (KM?) pafMOaKTUBHbIX BbiMaLeHUiIl Ha BaAUNKHeM
cnepge OT M30YPOBHEWM MOLWHOCTM A03bl P, orpaHuMymBatowmx naowagb S, C y4vyeTom
npuBeAEeHNA OaHHbIX A9POraMmma-CbeMKU K OOHOMY BpPeEMEHM, 2 MMEHHO K 29 maa 1986 r.
MonyyeHHble pe3ynbTaTbl PAa3HbIX CbEMOK OKAa3a/IMCb A0CTAaTOYHO BAN3KUMMN.

3HayeHMAa £ U 0 onpeaenAannucb NyTeM YUCNEHHOTO 3KCNepuUMeHTa, YTobbl MONYYUTH
Hauaydywee coBnageHue ¢ PpaKTUYECKOW KPUBOM 3aBUCUMOCTM Naowanein paguMoaKTUBHbBIX
BbINAageHMN Ha BAMNKHEM cnefe OT M30YPOBHEN MOLWLHOCTEN A03bl MO AAaHHbIM a3pOramma-
CbEMKW HA 3TOT X€ MOMEHT BpemeHW. [NonHoe coBnageHUe pacyeTHOW 3aBucmmoctn S(P)
NOJIy4EHO 3KCMEPMMEHTANIbHO NPU NapameTpax pacnpegeneHna § = 50 mkm n o = 0,25.

KapTbl pacnpepeneHus ypoBHeW pagvaunm Ha 6auKHem cnepe oT YepHoOblbCKOM
A3C Ha 29 maa 1986, nonyyeHHble 3KCNEePUMEHTANbHO M pacCYUTaHHble MO MOAeNun C Bbllwe-
YKa3aHHbIMM NapameTpamn AaHHbIMU ANA BbICOTbl UCTOYHWKA, AWMHAMMWUKKU Bbixoda paguo-
aKTUBHOCTU M BPEMEHHbIX XapaKTEPUCTUK NONA BETPa, NPaKTUYECKN coBnagatoT (cm. ra. 7).

2.4. 3ArPASHEHUE BOAHbIX OB bEKTOB

Mpn aBapum Ha YepHobbinbckoh ADC BO3HWKAM YCNOBUA, KOrga pagMOaKTUBHbBbIE
NPOAYKTbl MOT/IM NOCTynaTb B BOAHble O06bBEKTbl BCNEACTBME KaK HeENoCpeACTBEHHOTO
OCa)KAeHuA Ha BOAHYI MNOBEPXHOCTb, TaK W MNOBEPXHOCTHOrNO WM MNOA3EMHOr0 CTOKOB C
3arpA3HEHHOM MEeCTHOCTM!.

B nepBble Hegenn u mecaubl aBapuum Hambonee akTyasbHbIM ABAANOCH BbIICHEHME
cteneHun  3arpAsHeHua  p.Mlpunatb M KMeBCKOro BOAOXPAHMAUWA —  WUCTOYHMKA
BoAOCHabeHnAa Kuesa.

MaKcMManbHble KOHLUEHTPALMM 33 HaYalbHbIA nepuos HabnoaeHuMn npusBeseHbl B
Tabn. 2.7 [9] (obuwee BbiNnageHWe Ha BOAHYI MOBEPXHOCTb MPU MPOXOXKAEHUN NEPBUYHOM
CTPpyM 3arpA3HEHHOro BO3A4AyXa, Kak 3TO M MNPOrHO3MpPOBa/ioCb, OKa3anucb H6onble BCero
nocneayoLlLero CMbiBa PaAMOaKTUBHbIX BELLECTB C beperos pek).

Tabnuua 2.7

MaKcMmManbHble YPOBHM 3arpA3HEHNA BOAHbIX 06bEKTOB (10'9 Kun/n)

Peka [aTta 13 14084 ®7r
Mpunatb 2.05.86 120 60 42
TeTepes 3.05.86 54 34 39
MpneHb 6.05.86 50 30 22

HenpepbiBHble HabnwopeHMA NoKasaau, YTO NO OKOHYAHUWM Nepuosa a’dpo30/bHOro
3arpA3HeHMs aTmocdepbl HACTYNMAO pe3Koe NOoHWKeHue (Ha 2—3 nopAagKa) KOHUEHTpauuu
paguoHyKAMAoB B BoAe peK. KpaTKoBpeMeHHbIN 40X Ab, KOTopbln npowen 15.06.86, npusen
K YyBenW4yeHuto 3arpasHeHumAa p.llpMnATb 3a CcYeT CMbiBa 3arpAaA3HAOWMX BeLWeCcTB C
NOBEPXHOCTU MPUMEPHO B Tpu pasa. U aT1oT addekT (6bonee cuabHbIN) NoBTOpPANCA ele
HECKONbKO pa3 B TeyeHune ntoHA 1986 r. PaboTbl N0 aKTUBHbIM BO34EUCTBUAM Ha 06/1a4HOCTD,
nposoauBLlineca c YeTbipex camoneTtosB lockomrugpometa CCCP ¢ 11 maa no 15 mioHAa 1986 r.,
cnocobCTBOBANM OTCYTCTBUIO [AOXAEN A0 CcCepeauHbl MIOHA ([0XAM He [A0XO4AMAW Ao
PaAMOaKTMBHOIO c/iesa), NoKa NoseTbl He 6biNN NPeKpaLLEHbI.



MoneTbl NPOBOAUANCH C HABETPEHHOM CTOPOHbLI — C 3anaja M toro-3anaga — W HU B
KOEeM C/yyae He 3aTparnmBasjim 30H, rAe BO3MOMXKHO Oblno 3arpsasHeHMe aTmochepHOro Bosayxa
(xoTa K 11 manA BbIXOA4 pPagUOaKTUBHbLIX BELLECTB M3 pa3pyLIEeHHOTro peakTopa MpPaKTUYeCKM
npekpaTtuaca).

Mo Bcemy Kackagy [HeNnpoOBCKMX BOAOXPAHUAUL, CcoAeprKaHMe pPafMOaKTUBHbIX
BELL,eCTB MOHOTOHHO MOHMXa/NOCb BHM3 NO TEYEHUIO AHENPOBCKOW BOAbl; B KpemeHYyrckom
BOAOXPAaHMANLLE KOHUEHTpaumMA cCTPoHUMA-90 cocTaBnaa OKONO 5-10™ Ku/n (man 1986 r.).

OueHKa 3arpA3HEeHUA [OHHbIX OT/NOEeHUN OHEeNnPOBCKMX BOAOXpaHuAuW, Obina
npoBefeHa yxe B cepeanHe maa 1986 r. M nokasasa, 4To Hanbosnee 3arpA3HEHbl AOHHbIe
rPYHTbI (MN) B KUEBCKOM BOAOXPaHUIULLE HA y4acCTKe, NpUaeralowem K ycTbio p. MNpunate. B
FOXKHOM YacTu KMeBCKOro BoAOXpaHMAMLWLE, @ TaKKe B KaHEBCKOM BOLOXPaHMUAULLE YPOBEHb
3arpAsHeHnsa ybbiBaeT B AECATKM WU COTHM pa3. 3arpsas3HeHue AOHHbIX OTNONKEHUN umeeT
HEeO4HOPOAHbIN («NATHUCTbIN») XapaKTep.

PagnoaKkTMBHoe 3arpAasHeHWe peK Ha Tepputopum PCOCP, YKpaumHbl u benopyccumn
NOCTOAHHO KOHTpo/AMpyeTca, ocobeHHO Tex, Ha Bogocbopax KOTOPbIX MMEKTCA «NATHa»
3arpasHeHusa uesnem-137. B nepuopg BeceHHero naBoaka (7—12 anpena 1987 r.)
Habnganncb MakCMManbHble YPOBHU 3arpA3HEHUA BOAbI MO CYMMApPHOW 6eTa-aKTMBHOCTH,
KoTopble cocTtasaanu (1... 1,5)*107*° Ku/n (pekn UnyTb 1 beceab), T. €. HUXKe AONYCTUMbIX.

Onsa npepoTBpalleHUA PaAMOAKTUBHOrO 3arpAasHeHus p. Mpunate ObIAM COOpPYKEHDI
[13] rnyxue pambbl M CTEeHKa B rpyHTe, OTCeKallMne BbIHOC PAAMOAKTMBHbLIX BeWEcTB M3
6/nKHeN 30HbI YepHoObinbckon AIC (c mpomnaowWanaKM M NPUMbIKAOWEN K HEW 30He);
rnyxume un odunbTpytowme pambbol (131 coopy)keHMe) Ha ManblXx peKax ANS8 yaeprkaHua
PagMOHYKAMAOB.

MpoBepKa paboTbl 3aWMUTHbLIX COOPYKEHMUI MNOKasana BbICOKY 3OPEKTUBHOCTL
COOPYEHUN, U3ONUPYIOLWLUX BAMKHIOW 30HY YepHOoObibcKolM ADC, KOoTOpble MpPaKTUYeCcKu
NMONHOCTbIO 3a4€epXKaiu CTOK PAaANMOHYKANAOB C 3TON Tepputopmumn. O6LWan akKTMBHOCTb Le3una-
137 wn cTpoHuMA-90, nocTynuBwKMX ¢ Maa 1986 r. no ceHTAbpb 1987 r. B Kuesckoe
BOLOXPAaHUAMLLE C pedYHbIM CTOKOM, cocTasuna 1700 Kn n okono 700 Kn cooTBeTcTBEHHO.

MaKCcMManbHbIA 3aperncTpUpoBaHHbIM YPOBEHb 3arpA3HEHMA MOBEPXHOCTHOro /oA
BoAabl ue3nem-137 B YepHOm mope coCTaBun 1,4*10'11 Ku/n (1986 r.). Mpuyem 37O
3arpasHeHne o0bycn0BAEHO MOYTU UCKAOYUTENBHO BbiNageHMEM M3 aTMochepbl NPOAYKTOB
aBapuu Ha BOAHYI NOBEPXHOCTb, TaK KaK B CTOKe [lHenpa 3a nepuoa man 1986 r. — ceHTAGpPb
1987 r. copeprxanocb Bcero 0,1 % 3anaca uesna-137 Ha 3TOM TeppuUTOpPUU, 0BYCNOBIEHHOIO
rnobanbHbiMM BbiNageHUAMMU (0T paHee NPOBOAMMbBIX WCMNbITAHUA ALEPHOrO0 OPYXKUA B
aTmocodepe).

B bBantuitickom mope (PUHCKMIK 3anuB) copepxaHue uesna-137 netom 1986 .
coctasuno 1*107* Ku/n.

Beugy BO3MOXHOTO NnoBbIWEeHNA YPOBHA pagnNOaKTUBHOIO 3arpAsHeHunA-
NOBEPXHOCTHbIX BOA4 B MeEpPuMon BECEHHEro naBoAKa, OCYWECTBAANUCE MOAENNPOBAHUE U
NPOrHO3 BTOPUYHOrO  PaAMOAKTMBHOIO  3arpA3HeHma pek. Pagpom cneyunanucros
BbICKA3bIBA/INCb CaMbl€ Pa3/INYHble, B TOM YMNCAE U SKCTPEMA/IbHbIE, MHEHUSA.

Ons npoBeAeHUs peanbHbIX MPOTHOCTUYECKUX pacyeToB Ana nasoakosoro (1987 r.)
nepuoga no moaenu B [ockomrugpomere CCCP pans kKaxporo Bogocbopa M y4yacTka
NpoTeKaloWen no Hemy peKu Oblan NoAroToB/iEHbl TPWU TPYMNbl BXOAHbIX AaHHbIX W
napameTpos [17]:

1) AaHHble O paauaunMoHHOM o6CTaHOBKeE — MNOAroTOBJIEHbl HAa OCHOBAHMM KapT
3arpA3HeHna oTAeNbHbIMM paanoHyKangamm 30-KUNOMETPOBOM 30HbI M MNpuaeratowei
Tepputopuu;



2) AaHHble O (U3MKO-XMMMYECKUX CBOMCTBAX PAAMOHYKAMAOB — MNOArOTOB/AEHbl Ha
OCHOBaHMM NabopaTopHbIX 3KCNEPMMEHTOB € npobamu NoYB, B3ATbIMM HA pPa3AUYHbIX
BOoAOCH6OpPax, M HATYPHbIX IKCMEPUMEHTOB;

3) OaHHble rMAapoNornyeckoro NporHosa — NOAroTOB/EHbI yypexaeHnamm
lockomrngpometra CCCP Ha ocHOBe onpegeneHUa 3anacoB CHera, YBJA)HEHMA U
npomep3aHnA NOYBbI, MPOrHO3a 0CaAKOB M TemnepaTypbl.

B pacuyeTbl 6bi1I0 33aN0XKEHO, 4YTO BeCb Talblii CTOK C O6AMKaAWWeEN TeppuTopumn
YepHobbinbckot A3C u r. Mpunatn byaeT 3agep)KaH COOTBETCTBYHLUIMMU BOAOOXPaHHbIMMU
COOPY)KEHUAMMU, a MNepeHOC N0 MajJblM pPeKaM PacCYUTbiBAaNCA C Y4eTOM pPaA3NUYHOMU
3P PEeKTUBHOCTM GUNBTPYIOLWMX NNOTUH.

CambIM BaXXHbIM pe3ynbTaTOM NPOrHOCTUYECKMX pacyeTOB HAa BECEHHUW naBog oK 1987
r. ABMNOCb TO, YTO HU ANA OLHOWM U3 peK 30Hbl HE OXXMAANOCb MPEBbIWEHUA A0NYCTUMbIX
KOHUEeHTpauuin. Pe3ynbTtatel WM3MepeHWM He TONbKO NOATBEPAMIN OCHOBHOW BbIBOS,
cAeNnaHHbIM Ha OCHOBAHWUM NPOTHO3a, HO U NOKA3aNn, YTO peasibHbl BbIHOC PAAVMOHYKANAOB B
Knesckoe BogOXpaHMAMLLE OKa3ancAa MeHblle oxKuaaslerocAa. AHaNU3 AaHHbIX NOKa3sbiBaerT,
4YTO B LENOM FTMAPONOTNYECKMIA NPOrHO3 ONpaBAancA.

PacueTbl noKasbiBalOT, 4YTO YyBe/JMYeHUe BblHOCA PpPaaUOHYKAMAOB B KueBcKkoe
BOAOXPAHWAMLWE BO BpemMs nonosoabAa 0b6yCcNOBNEHO He TO/NIbKO MOBEPXHOCTHbIM CTOKOM
PaAVOHYKANAO0B, HO U MHTEeHCMbUKaLMe NPOLEeCcCOB BbiIMbIBaHWA PAANOHYKANAOB U3 AOHHbIX
OT/IOXKEHWUIM B PacTBOP M YBEMYEHNEM 40N PAAUOHYKNANAOB BO B3BECAX.

Ha puc. 2.18 npuBeaeHbl NPOrHO3 M pe3ynbTaTbl Habnog4eHUN BbIHOCA CTPOHLMA-90 m
uesuna-137 yepes CTBOP ABYX NMYHKTOB, PAacnosOXeHHbIX Ha p. MpunaTtb Bbiwe (c. beHeBKa) m
Huxe (r. YepHobbinb) YepHobbinbckoit A3C [17].

Puc. 2.18. CpaBHeHMe NPOrHO3UPYEMbIX (KPUBbIE) U U3MEPEHHbIX (KPYXKK) MOTOKOB 90gy (a) m 137¢cs (6) B p. Npunatb B
cTtBopax r. YepHobbinb (1) u c. BeHesKa (2).

90 137 “
3HayYeHUA NOTOKOB ~ Sr 1 Cs oTHeceHbl K COOTBETCTBYHOLWMM B Nepnos sMMHEN MeXeHN.



BennynHa noToKa paAMOHYKNMAOB onpeaensietcd CMbIBOM ¢ Boaocbopa B cpeaHem
0,5% Bcero 3anaca cTtpoHumAa-90 u 0,1% ue3nma-137, 1. e. CywecTBEHHO MeHble, 4Yem
COOTBETCTBYOUIME  OTHOCUTE/IbHble  BE/IMYMHbI  ANA  PAAMOHYKAMAO0B  rnobanbHoro
NPOUCXOXKAEHNA, 4YTO OOYCNOBNEHO MEHbWMM copepraHnem obmeHHbIx ¢dopm B 30He
YepHobbinbckoit A3C.

3¢pdEeKTUBHOCTb BbIMbIBAHUA PALUOHYKAUAOB M3 YAacTUL, PA3HOrO MPOUCXOXKAEeHUA (M
Ha pas3/IMyHbIX NAOWaAKax) B CBOe Bpema onpeaenanacb nNpuM MUCNblTaTe/IbHOM NOA3EMHOM
agepHom B3pbiBe «1003» n coctasnsana scero Avwb 1—4% obuwel aktusHoctn (1970 r.), a B
page caydyaes meHblwe 1 % [8].

C nomouwbto KO3POULMEHTOB U COOTHOLWEHUM ANA CNyYaA 3arpA3HEHNA MECTHOCTU Npu
YepHoOblNbCcKOM aBapuu ewe B mae 1986 r. Hamu Obin noaroToBaeH 6naronpuATHbLIN
npeaBapuTeNbHbIM NPOrHO3 3arpA3HEHUA BOA PEK M BOAOXPAHUAMULL B pe3ynbTaTe BECEHHEro
nasoaka 1987 r., He NpPeBbIlAOWLEr0 YCTAHOBAEHHbIX HOPM (MPW YyCAOBUU U30NALUM 30HDI
naowaaku camoi A3C), KoTopblh 3aTem (OCEHbIO U 3MMOI) YTOYHANCA C UCMNONb30BAHUEM
OMMUCAHHbIX BbllWe AAHHbIX U MOgEeNeN.

Bblnn TaKXe MCNONb30BaHbl U KO3GPUUMEHTbI, NONyYEeHHble paHee ANA MUrpaLuu
PagAMOHYKAMAOB C NOA3EMHbIMU BOAAMMU.

MoHoOOOMEHHblE NMpOLECCHl YMEHbLAKT MNOTEHUMANbHYO OMNACHOCTb BO3HWKHOBEHMUSA
3arpA3HEeHnA NoA3eMHbIX BOA, BO-NMEPBbIX, 338 CYET YMEHbLWEHNA CKOPOCTU NepeHoca MOHOB
NoO CPaBHEHUID CO CKOPOCTbIO MOTOKA BOAblI M, BO-BTOPbIX, YMEHbLWEHMNA KOHLEHTpaUUn npu
murpaumm. CKOpocTb NOTOKA MOHOB OaHHOTNO BMAA B COTHU M TbICAYM PA3 MEHbLUE CKOPOCTHU
NoTOKa BoOAbl. [laXke NpuM OTHOCUTENbHO OONbLWKMX CKOPOCTAX BOAHOro notoka (okono 10
M/cyT) — murpaums ctpoHumna-90 Ha pacctoaHMe 1 KM NpoAnNTCA roAbl.

Mocne aBapunm MuHBogxozom CCCP Bokpyr ASC 6bian npobypeHbl Ha PaCCTOAHUMU
HECKO/NIbKNUX COT MEeTPOB AOEeCATKM CKBAXXWUH ANA OCYLW,ECTB/NEHMA KOHTPONA KayecTBa BOJA Ha
rnybuHy BOAOHOCHONO rOpPU30HTa. HabatogeHMA 3a KOHUEHTpauuamu ctpoHumna-90 B Boae
3TUX CKBA)XWMH B TEYEHWEe NONyTOopa JIeT NOoC/e aBapun NoKasaan, YTO 3TU KOHLEHTPAUUKN He
npesbliwatoT GOHOBbLIX 3HAYEHUN (Tabn. 2.8), 4yTo NnoATBEpPKAAET NPUBEAEHHbIE Bbie OLEHKU
[8].

B 1988 r. He3HauMTeNbHOE NOoBbIWEHNE PAANOAKTUBHOCTU NOA3EMHbBIX BOA OTMEYanoch
B HECKO/IbKMX MepBblX CKBa*kKMHax, a B 1989 r.— B o0AHOM CKBaxkWMHe. KoOHTpoOAb
3arpA3HEeHHOCTU BOAbI NMPOAOJ/KAETCA, BOAA M3 CKBAXWH B cayvyae HeobxogmmocTtu byaer
OTKAuMBaTbCA B NPYA-OXnaanTensb.

Tabnuua 2.8
90 o
[aHHble 0 pagMOaKTUBHOCTM NoA3eMHbIX Boa (~ Sr) B 6AUKHel 30He aBapum

PacctoaHune, Km KoHueHTpauma, Ku/n
0,15 7,2 ¢ 107"
1,5 2,510
2,5 1,0 » 107
6,0 7,2 ¢ 107

Mpumeyanue. na ctpoHumna-90, AKg =5 10 Ku/n.

Takmm ob6pasom, B pe3ynbTaTe BTOPUYHOrO pPAAMOAKTUMBHOIO 3arpA3HEHUA pek
aBapuiHOM 30HbI YepHobbinAbcKON AIC, 06yCNOBAEHHOIO CMbIBOM CTPOHUMA-90 n uesna-137
C 3arpA3HEHHON TEPPUTOPUMN U BbIMbIBAHUEM 3TUX PALUOHYKAULAOB M3 AOHHbIX OTNOXKEHUN
peK, 3a BpemMs, npouwegluee Nocjie aBapmm NpeaenbHO A4ONYCTUMbIE KOHLLEHTPALUN B PeKax U



BOAOXpaHUAULWaXxX [JHENPOBCKOro Kackaga He 6blAn NpeBbIWEHbI.

CornacHo nporHosam, npesbiweHne [Kg B Aa/ibHeMWeM He oxKugaercs.

Hago oTMeTUTb, UTO BO MHOMMX peKax U pAage BOAOXPAaHUAUL, BO3HUKAO 3arpAasHeHue
OOHHbIX OTnoxeHun. C OAHOW CTOPOHbLI, 3TO MOKas3aTe/lb OYUCTKU BOAbl OcCeAaloWwnUmm
yacTMuamu, B TOM 4YMCAEe OTMMPAOWMMKM YacTULAMU CUHe3eneHbix Bogopocnein. C apyroi
CTOPOHbI, 3arpA3HEHHbIN UA NOABUMKEH W CaM MOXET MUITPMpPOBaTb MO AAaHHOMY BOAOEMY.
M3mepeHna nokasanm, YTo NAOTHOCTb 3arpsA3HEHMA AOHHOM 4YacTn BoaoxpaHunaunuw, B 1988 r.
coctaBnana (B nocnenoBaTeNbHOCTU pacnonoKeHus ux no p. OHenp): Kuesckoro — 4,5
Ku/km® (no uesuto-137), Kavesckoro — 1,4; KpemeHnuyrckoro — 0,25; [Henpog3epKUHCKOro
— 0,12; 3anopoxckoro — 0,08; Kaxosckoro — 0,07 (cymmapHas akTMBHOCTb — oKosao 5500
Ku npu cpegHem ob6bveme BoaoxpaHuamuw, 43,8 KM3).

Kak yxe oTmeyanocb, ewe 6onee HU3KME KOHLEHTPAUMW PaLAMOHYKANAOB
Habnganncb B Bogax YepHoro mops (B 30He BnageHua p. [lHenp), u B byaywem oxKupgaertcs
X MOHUXKeEHMeE.

2.5. 0 MUTPALIMY PAOVUOHYKNNOB

Ha pagmoaKTuBHbIX cnegax ulyyanacb murpauma paguMoHYKANMOOB 3@ CYET BETPOBOro
nepeHoca (ropM3oHTanbHaa Murpauusa) M MNPOHUKHOBEHWE M30TOMNOB B rNybb MNOYBHI
(BepTMKanbHana murpaums).

BepTMKanbHaa murpayma pagMoHyKANMA0B B NOYBAX 3arpA3HEHHbIX PalOHOB NpoOTeKaeT
no ABYM MexaHM3MamM — «MeaNeHHOM» N «BbICTPOMU» MUTrpaLmnn.

B BepxHem cnoe no4ysbl TONWMHON 3—4 CM CKOHUEHTpuMpoBaHO oT 75 ao 95 % Bcero
COAEpPXKaHNA PALAUOHYKANAOB. AKTUBHOCTb C TFNYyOMHOW YyMEHblIAeTCas MO 3KCMNOHEHTe
(«mepneHHas» murpauma).

MexaHu3m «bbicTpon» murpaumm obycnosnmeaetr MNPOHUKHOBEHUE HEKOTOPbIX
PaAMOHYKAINAOB Ha OTHOCUTENbHO rNyb6okue ropusoHTbl (4o 10—20 cm) yxKe B nepsble
MecAaubl nocne 3arpAsHeHnAa. Ha Aonto nerkonoasuxHbix GOpmM pagnMOHYKANAOB, NOBeAeHMUEe
KOTOpPbIX ONUCbIBAETCA 3TUM MexaHU3mom, K nety 1987 r. npuxogmnocb 5—26 % akKTUBHOCTHU

PAagUOHYKANAOB.
Fopu“3oHTaNbHAaA MUrpaLMa OKa3anacb HeCYWEeCcTBEHHOM, ecaM roBOpUTb 0 MacwTabax
B 30HaX 3arpsA3HeHWA — CMeleHUe W30/IMHUU BCAeACTBME AeWCTBMA 3TON0 MexaHM3ma

npakTUYecKn He HabaAaN0Cb, OAHAKO HEGONbLLINE 30HbI MU OTAE/bHbIE CTPOEHMA B 3arpas-
HEeHHbIX paloHax, paHee noABepriiMeca Ae3akTUBalLMW, BHOBb 3arpA3HMIUCL 3a cyeT
BETPOBOro NepeHoca pagnmoaKTUBHbIX NPOAYKTOB.

KoaddpuumeHTsl BETPOBOro noabema PaANOaKTUBHbIX NPOAYKTOB 661U
HEe3HaYNTeNbHbIMUW, MO3ITOMY KOHLEHTPALMWN PaA3/IMYHbIX N30TONOB (B TOM YMCNe NIYTOHMSA) B
BO34yXe Mpu cKopocTu BeTpa A0 10 m/c Aaxke B 30HE OTYYXKAEHUA OKA3a/IMCb MPAKTUYECKU
NOBCEMECTHO HUXKe aonycTumbix [9].

BbIBOADI

1) Mpn aBapuu peaKkTopa Ha 4yetBepTom 6noke YepHobbinbckolih ADC npowusowen
CYLL,EeCTBEHHbIM BbIOPOC pagMOaKTUBHbLIX NPOAYKTOB B MPUPOAHYI cpeay, NPpUBEALWNN K ee
ANnTenbHOMY 3arpsasHeHuto. Mo macwTtabam Bbibpoca M 3arpA3HeHMA cpeabl 3Ta aBapus
ABNAeTCcA Hanbonee KPYNnHOM cpeamn BCeX M3BECTHbIX aBapUN PEaKTOPOB.

2) 30Ha C ypoBHeM 3arpsasHeHua 6onee 5 mP/u (Ha 10.05.86), rae npoKMBaHMe ONacHO M
OTKyAa noTpeboBa/siocb CPOYHO 3BAKYMPOBATb HacesNeHUMe Ha ANUTENbHbIA CPOK, MmeeT



naowWaab HemHorum 6osee 3500 Km?, npocTupaeTca y3Kon nonoco Ha 75—85 Km K 3anaay u
Ha 45 Km K ceBepy oT AJC. 30Ha NOMIHOTO OTYYXKAEHMA C YpOBHEM paanaummn 6onee 20 mP/y
(Ha 10.05.86) coctasuna okono 1000 km”.

Ha OCHOBaHWW AaHHbIX CbeMKU pagnauMoOHHON 06CTaHOBKK yxKe 2 maa 1986 r. 6bina
onpegneneHa 30-kMnomeTpoBaA 30Ha 3Bakyaumum (a He 10-kMnomeTpoBad, Kak
npeanosaranocb BHavane).

3) CornacHo nporHo3am MpW HAAEXHOM W30NAUMM 30Hbl MPOMNAOWALKM NAOWAAbIO
npumepHo 10 km® 1 npyaa-oxnagutens obwana aKTUBHOCTb M aKTUBHOCTb OTAE/bHbIX
pPaAMOHYKAMAOB CO BCero cnefa B CTOKe B TeyeHWe roga He MNpPeBbICUT AKTUBHOCTU
PaAMOHYKAINA0B, NOCTYNUBLUMX B BOAY BO BPEMSA NPOXOXKAEHNA 06/1aKa U CTPYM B NepBble AHMU
nocfe aBapuK, a WX KOHUEHTpauuMA B BOAE B [AaNbHEMWEM He MPEBbLICUT A0NYCTUMbIX
3HaYeHUN. ITOT NpPOrHO3 onpasaanca. B cooTBeTcTBMM C pacyeTom, obuiee KO/AMYECTBO
BeLLeCTB, NONaBWMX B BOAY NPU NPOXOXKAEHUN 0b6NaKa U CTPyU, COCTaBUIO 2-10° Ku, U3 HUX
Ha AoAn cTpoHUMA-90 NnpUWwANOCb NPUMEPHO 103 Ku.

4) PaspaboTaHHble B nepBble mecsaubl (B OCHOBHOM B Mae 1986 r.) Ha OCHOBaHMMU
M3y4yeHMs M30TOMHOrO COCTaBa W ramma-nonenm BpemMeHHble (BcnomoraTenbHble) HOPMbI
NNOTHOCTU 3arpsA3HEeHMA MOBEPXHOCTU, AONYCTMMOWN ANA MNPOXKMBAHMA HaceneHma — 7—15
KM/KMZ, ana yesna-137, 3 KM/KM2 Ana cTtpoHumna-90 m 0,1 KM/KM2 ANA NNyToHuAa-239, -240 —
6blAnM B OCHOBHOM MOATBEPXAEHbl AaNbHEWWMMW  WUCCNeAOBAHUAMM, XOTA  NpwU
perynMpoBaHUM BeAeHUs XO03AWCTBA OHU TpebylT yTodyHeHus. (Mx cBA3b C [030BbIMMU
KpUTEPMAMM HeoAHO3HayHa BCNeACTBME Pa3/IMYHOM MNOABUKHOCTM PafUOHYKAMAOB B
Pa3/IMYHbIX NOYBAX, @ TAKKE BO3MOXKHbIX Pa3/IM4NIA B paLMOHAX NMTaAHMA.)

5) OpraHunsoBaHa " OYHKUMOHUpPYET cuctema HenpepbIBHOTO MOHUTOPUHTA
pPagnoaKTMBHOIO 3arps3HEHMA NPUPOAHbIX cpel, Kak B 30-KMIOMETPOBOI 30He, TaK M NO BCEMN
06WMPHOM TEPPUTOPUMN 3arPA3HEHUA B HALLEeW CTpaHe.

YACTb 2

FnaBa 3
OVNHAMMUKA BbIXOOA PAANOAKTUBHbIX MPOAYKTOB
U POPMUPOBAHUE 30H 3AIrPA3HEHUA

3.1. HAPABOTKA B PEAKTOPE U CYMMAPHbIN BbIEPOC PAAUOHYK/INO,0B

OAHOM U3 OCHOBHbIX XapaKTEPUCTUK WUCTOYHMKA PaJMOaKTUBHbLIX BblIGpoCOB B
OKpY’KalolLylo cpeay NpU aBapum aTOMHOM 3HepPreTMUYECKOM YCTAaHOBKWU ABASIETCA KONMYECTBO
(aKTUBHOCTb) PafAIMOHYKNNA0B B aKTUBHOW 30HE peakTopa Ha MOMEHT aBapuuM — HapaboTka
aktTMBHocTu Y; (i — Homep paguoHykauaa). Ba)kHbIM napameTpom ABAAETCA OTHOLIEHUEe
3HaYeHUN HapaboTKM Tr-ro paguoHyKAMaa u 37r uan e Yi/Yos vnn  Yi/Y1aa. I
pPagnoOHYKAMAbl O6bIYHO BbLIOMPAOTCA B KayecTBe OMOPHbIX MNPU pacyeTax WM3OTOMHbIX
OTHOLIEHMI B CMECU pagmMoaKTMBHbIX NPOAYKTOB aBapMu KaKk N30ToNbl HaMbosiee TyronaaBKux
anemeHTOB. lMpaKTuyeckn Bce 0606ULEHHbIE XapPaKTEPUCTUKM pPagnoaKTUBHOro Bblbpoca —
Aons Bblbpoca oTAeNbHbIX PAANOHYKANAOB, CTENEHb 060ralleHMa BbiNageHUn TEM UAN UHbIM
PagNOHYKAMAOM M T. N. — MOTYT ObITb NOAYYEHbI AULWb NpU bonee AU MeHee AO0CTOBEPHOM
3HaHMKM NapameTpoB McTouyHUKa Y1 Y;/Yos.



[JaHHble O CyYMMapHOM BbIXO4e PaALUOHYKAMAOB M3 pPa3pyWEeHHOro peaktopa 4-ro
6noka YASC 6binn npepactaBneHbl B paboTe [2] B BuAe aKTUBHOCTM AA; - OTAENbHbIX
OTHOCUTENIbHO AONTOXUBYLWMUX PAAUOHYKAMA0B, BblOpPOWEHHbIX B OKpyKalowyl cpeay K 6
maa 1986 r. (A+10). Tam Ke pAaHbl OUEHKM A0AM O;, KOTOPYH COCTaB/sieT aKTUBHOCTb
OTAE/NbHOTO PAaAMOHYKAMAA OT BCcel HapaboTkm Y, MNyTem HecnoxKHOro pacdyeta no ¢opmyne
Yi= AAo/6;i (Aoi — 3HaYeHMe aKTUBHOCTM i-ro paaMoHyKamaa B Bbibpoce AA, KoTopas npuBeaeHa
K MOMeHTy BpemeHun A+10 [2] n nepecymTaHa HAMW HAa MOMEHT aBAPUN U3 3TUX AAHHbIX MOTYT
ObITb MONYYEHbl UCXOAHble 3HAYeHUA HapaboTKM Y, NpUMHMMaBWMECA ONA OUEHKM &;. ITu
3HavyeHnAa O; O6blAM paccuyMmTaHbl HA OCHOBAHMM [AAHHbIX MPAMbIX W3MEPEHWUW MOJIHOM
aKTMBHOCTU i-r0O pPaAMOHYKAMAA B BblOPOWEHHbIX W3 30Hbl pPeakTopa pagMOaKTUBHDIX
npoayktax B nepeble 10—12 pgHen nocne aBapuu, T. €. LaHHbIX MPAMbIX WU3MEPEHUN,
OTHECEHHbIX K HEKOTOPbIM PacYeTHbIM 3HaYeHUAM HapaboTku Y,

AHann3 AaHHbIX O PAaAUOHYKANMAHOM COCTaBe BbiNaAeHUN B 6aMKHeln 30He (go 10—20
KM OT MCTOYHMKA), NOIY4EHHbIX NPU NPOBeAeHNM NONeBbIX uccnenoBaHuii [3] (cm. HUXKe rn. 5,
Tabn. 5.4) Nno3BO/IMA OUEHUTb Hambonee JOCTOBEPHble peasibHO Habnaaemble OTHOLWEHMUS
aKTMBHOCTEN PafUNOHYKAMAOB K aKTUBHOCTHU 97r unn *4ce (Ai/Ags nnn Ai/A144) B NpoayKTax
aBapuu. ITU OTHOLWEHUA, NEPECYNTAHHbIE HA MOMEHT aBapuun, NPU HEKOTOPLIX AOMNYLLEHUAX
MOHO MPUHATb BAU3KMMKM K OTHOWeEHUAM HapaboTok Yi/Yos (unau Yi/Yiss), 4TOBbI OUEHUTH
nocnegHue ¢ 4OCTaTOYHOM CTENEHbIO A4OCTOBEPHOCTY.

B 1abn. 3.1 npuBeaeHbl 3KCNEepPUMEHTa/ibHble M pacyeTHble faHHble O HapaboTke
NPoOAYKTOB JAeneHna B peaktope 4-ro 610ka YAIC K MOMEHTYy aBapuu, KoTopble B
COBOKYMHOCTM f4aloT BO3MOMHOCTb 6onee WAKM MeHee HafeXHO OUEHWUTb 3HayvyeHun
napameTpoB PagMOaKTUBHOIO UCTOYHMKA Npu asapum Ha YADC.

B rpade «lMonesble HabnoaeHus» npuBeseHbl Hanbonee AOCTOBEPHbIe OTHOLWEHUA
Ai/Ags, Nony4yeHHble HaMK B pe3ynbTaTe U3IMEPEHUN PAAMOAKTUBHbLIX BbiNageHUN (BEpPXHUN
c/ion nousbl) B 61nKkHeN 30He Bokpyr YA3C B paauyce a0 10—20 Km oT uctouyHuka [3]. Mpwu
3TOM npeAnosaranocb, YTO B YKa3aHHOM OAMKHeN 30He 3¢deKkTbl PppaKLUMOHMPOBAHUA
NPoOABAAKTCA OTHOCMTEeNbHO cnabo M Habnwapaemble B BbiNageHUax oTHoweHua (Ai/Ags)o
6N1M3KM K OTHOLEHUAM HapaboTku Yi/Ygs.

MapameTpbl HapabOTKM, pacCCYMTaHHble HaMM BbllWEONUCAaHHbIM cnocobom no
npusepeHHolMm B paboTe [2] gaHHbIM O AO0NEe U aKTUBHOCTM KaxKAoOro pagMoOHYyKAnaa B
Bblbpoce, coaepskatca B rpadpax «MHbopmauyna ana MATATI». B nocneaHelt rpade tabn. 3.1
(«MpuHATbIe napameTpbl») npuseaeHbl oTHoweHUA Yi/Ygs, KOTOpble Hauaydywmm obpasom
COOTBETCTBYIOT BCEM  COBOKYMHOCTM  3KCMNEPUMEHTANIbHbIX M PACYETHbIX  AaHHbIX,
cogeprkawmxca B npegbigywmx rpadax. Mpu 3tom abcontoTHbie 3HavyeHUA HapaboTku
nony4YyeHbl MNyTEM YMHOMeHUA npuHAToro napametpa Y/Yos Ha Hambonee p[ocToBepHoOe
3HauYeHue HapaboTKu AnsA ~>Zr = 130 MKW, KOTOPOe NOAYYEHO HAMM MO AaHHLIM O CYMMapHOM
Bblbpoce [2].

He octaHaBnnBaacb NoApPOOHO Ha Ka*KAOM paguoHYyKAnae, Heob6XoAMMO OTMETUTb, YTO
Npu OKOHYaTenbHOM Bblbope MpuUHATBLIX (cm. Tabn. 3.1) oTHOWeEHUN HapaboOTKM B KayecTBe
AOMNOSIHUTENBHOIO KPUTEPUA AOCTOBEPHOCTU CAYXWUAN 3KCNEPUMEHTA/IbHble OTHOLWEHMA ANnA
M30TONOB OAHOro 3nemeHTa: uepua— (Aiz1/A1a4)0 = 1,4; pyteHna — (A103/A106)o = 2,6; ue3ua
— (A137/A134) 9 = 1,8; cTpoHuma — (Ags/Agg)o = 10. KaK 1 0KMAanocb, 3T oTHOWEHUA Bblan
NOCTOAHHbIMW BO BCEX BMAAX npe,cl,CTanTenbelx8 npob (nouysa, aTmochepHbIi as3p0o30b,
PacTUTENbHOCTb M T. N.) 33 NpeAenamum NOKAaAbHOM 30Hbl 3arpA3HeHUA, T. €. HA PacCTOAHUMU
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Bonpoc o npeacTaBUTENLHOCTM NPO6 U ABYX TUNAX PAfMOAKTUBHbIX YacTUL, GOPMUPYIOLLUX 3arPASHEHME MECTHOCTH,
6onee nogpobHo obcyxkaaeTca HMKe B n.5.2.



6onee 5—10 Km oOT peaKropa. [1OCTOAHCTBO W3OTOMHbIX OTHOLWEHMIM YKa3biBaeT Ha
npeobnagavne «andpodysHoro» mexaHnsama GOpMUPOBAHUA PaALMOAKTUBHbLIX BbiMageHWUN 3a
npeaenamun OKaJIbHOM 30HbI, NPU KOTOPOM BKAAA TOMIMBHbIX KPYMHbIX («ropAYMx») 4yacTuy, B
CYMMaApPHY aKTUBHOCTb NPUPOAHbIX Cpes YKe OTHOCUTE/IbHO HEBENWK.

370 yTBEpP)KAEHWE OCHOBAHO HAa TOM OOCTOATENbCTBE, YTO PAAMOHYKAUAHbIA COCTAB
ropAYMX 4YacTUL, M3MEHAEeTCA B OYeHb LWWPOKMX nNpeaenax B 3aBUCUMOCTU OT YCNOBWUM
BbIFOPaHMA WU cenapauMu NPoLYyKTOB AEeNeHUA U aKTUBALMKN AAEPHOro TOM/AMBA B PAa3NUYHbIX
anemeHTax o6bema 30HbI, OTKYAA Bbl/leTena ropA4an yactmuya.

B oTAMuMe OT TONAMBHbLIX YacTUL, PAANOHYKAUADbI, BbIXOAAULME M3 WCTOYHUKA B
naporasoBoi ¢ase B yCAOBUAX BbICOKUX TpagMeHTOB TemnepaTypbl U AABAEHUA, AOCTATOYHO
XOpOLWo nepemewmsatoTca Npu TypbyneHTHON andPy3nMn Kak BHYTPU aKTUBHOM 30HbI, TaK U B
atmocdepe npu BbIXOAE M3 UCTOYHMKA. [pu 3Tom obpasyeTca BMONHE O[HOPOAHAA MO
COCTaBYy CMeCb paauMoHyknupos — «andodysHaa d¢asa» pagmoakTuBHoro Bbibpoca. [MMpwu
OCa’KAEHUWU CYXMX W BAAXKHbLIX BbINAZEHUMN Ha NOACTUNAIOLLYIO MOBEPXHOCTb MMEHHO 3Ta
MenKoaucnepcHas andoysHan ¢dasa dopmupyert OTHOCUTENBHO O4HOPOAHbIN
PaAMOHYKANAHbBIN COCTAB BbiNafAeHUM. ACHO, YTO 3TOT cocTaB cam no cebe 6yaeT 3aBUCETb KakK
OT GPMU3UKO-XMMUNYECKUX YCAOBUIN BHYTPU aKTUBHOM 30HbI (B OCHOBHOM, OT TeEMNepaTypbl), Tak
M OT BPEMEHM NOC/AE aBAPUMN, U B MPUHLUMNE MOXKET U3MEHATLCA B LUMPOKUX Npeaenax (cm. ra.
5).

Mpn nHTepnpeTauMn AaHHbIX Taba. 3.1 cnepgyeT meTb B BUAY, YTO TOYHOCTb OLEHKM
Bblbpoca AA; (u, cnegoBaTtenbHo, §;), cornacHo paboTbl [2], xapaKkTepusyeTtca ownbkomn £ 50 %.

MpuHATbIE HamWu OTHOWeHUA HapaboTok Yi/Yos € y4yeTOmM BCEX BO3MOXKHbIX
3KCMEPMMEHTANIbHbIX U PAaCYeTHbIX NOTPEWHOCTEN ONpeaeneHbl C BEpOATHON owmnbKoh +10%,
MOCKO/IbKY 3TW OTHOLWEHMUA [0BONbHO cNabo 3aBUCAT OT ycnoBui obayyeHuAa B gManasoHe
BblropaHMa agepHoro tonauea 10—20 (MBt*cyt)/kr [7]; 3TOT AunanasoH, MNO-BUAMUMOMY,
nepeKkpbiBaeT 3KCNAyaTaLMOHHbIe NOKa3aTenn peaktopa 4-ro sHepro6sioka YAIC.

Tabnanua 3.1
MapameTpbl UCTOYHUKA PaaMOaKTUBHOTO BbiIGpOCa NPOAYKTOB Ae/leHUs npu asapumn Ha YAIC
MHbopmauna gna MATATD (2) MpuHATbIe NapameTpbl
PaaMoHYKAUA oo MoneBble HabnwaeHUA
(Ai/A95)0

AAgG MKn* &5 % Y: MKn Yi/Yos Y; MKun Yi/Yos
INp 2,35 gH. 10 23 3,2 720 5,5 1300 10
Mo 2,73 T0 e 0,9 3,7 2,3 160 1,2 130 1,0
1321¢ 3,27 ,, 1,1 11 15 73 0,56 120 0,9
131 8,04 ,, 0,8 17 20 85 0,65 90 0,7
19084 12,6 ,, 1,0 7,3 5,6 130 1,0 130 1,0
1lce 32,5, 1,0 3,5 2,3 150 1,2 130 1,0
103Ru 39, 1,0 3,8 2,9 130 1,0 130 1,0
8gr 51, 0,3 2,5 4,0 62 0,48 52 0,4
Ty 58,5 ,, 0,3 40 0,3
Szr 64 ,, 1,0 4,1 3,2 130 1,0 130 1,0
Homag 250 ,, 0,001 0,13 0,001
1ce 284 ,, 0,7 2,4 2,8 86 0,66 90 0,7
%8Ry 368 ,, 0,4 1,6 2,9 55 0,42 52 0,4
134cs 2,07 net 0,03 0,5 10 5,0 0,04 4,0 0,03
1255 2,7 TO *e 0,004 0,5 0,004
gy 28,5 ,, 0,03 0,22 4,0 5,5 0,04 5,2 0,04
137¢cs 30,2 ,, 0,05 1,0 13 7,7 0,06 7,2 0,055

* MonHebil BbIGPOC i-r0 pafMOHYKANAA, NPUBEAEHHbIM OT 3HadyeHnA AA; (Ha A+10) K MOMEHTY aBapuu.



MpuHATOE HamMmuM onopHoe 3HayeHue HapaboTku p[na Szr Y95=130 MKu MOXKHO
OXapaKTepu3oBaTb TOW e BEepPOATHOW BennyMHoM norpewHoctTn 10%, ecan NPUHATL BO
BHMMaHWe B3ATOE W3 CNPaBOYHWKA pacyeTHoe 3HayeHue HapaboTKu Y B peaktope PEMK
(3arpyska 198 T 2% oboraweHHoro ypaHa-238), pasHoe 111 MKu Ha Becb 610K [7]. Takum
obpasom, npuBeneHHble B Tabsa. 3.1 OKOHYaTesbHble («MPUHATbIEY) OLEHKU HApPabOTKM
OO0NTO- XKUBYLWUX NPOAYKTOB AeneHna Y;, MMelT NOrpewHocTb B npegenax npubansntenbHo
+15 %. 4TO CcnepyeT yuuTbiBaTb MPWU MX MUCMNONb30BAHWU ANA OLEHKU A0AM BbibpoWweHHOMU
aKTUBHOCTM B OKpYXKatloLwyto cpeay.

B Tabn. 3.2 npuBepeHbl pAaHHble O HapaboTKe [AONTOXMBYLWMX TPAHCYPAHOBbIX
anemeHToB (TYJ) B aBapuiHOM peaKkTope, NOoAy4YeHHble B OCHOBHOM MO MNPUBEAEHHbIM B
paboTe [2] 3HAYEHNAM aKTUBHOCTU OTAENbHbIX pagnoHyknnaos AA; B Bbibpoce n ee gone §;
= 3% B HapaboTke TY2D.

Ona ypobcTBa CpaBHEHUA C 3KCMEPUMMEHTANIbHbIMU AaHHbIMKU O cogepXaHuu TYI B
0b6beKTax OKpy)Kalowen cpeabl B Ka4YeCcTBe OMNOPHOro paguMoOHYKAMZa nNpu  pacyeTax
OTHOCUTE/IbHOTO MapameTpa HapaboTku BbibpaH ‘**Ce. MonyyeHHble aBTOpamMu U APYrUMMU
nccnepoBaTeNbCKUMU KONNEKTUBAMU pe3yabTaTbl onpeaeneHna paguoHyKANA0B NAYTOHUA U
KIOpUA NOATBEPXKAAT U AONOAHAT cBeAeHUA [2], KoTopble OblAM MONyvyeHbl B NepBble
MecAubl MOCNe aBapuuM NpM  aHanule BbIOPOWEHHOro MmaTepuana, oOTobpaHHOro B
HenocpeacTBEHHOM 6HAN30CTU OT UCTOYHMKA.

Tabnnua 3.2
MapameTpbl MICTOYHMKA OCHOBHbIX TPAHCYPAHOBLIX 31eMeHTOB B 4-m 610Ke YADC Ha MOMEHT aBapum
PagvoHyKkAnA Ti)2 AAg KKu [2] Y; MKu Yi/Y1aa
238py 87,75 nert 0,8 0,026 2,9 10"
239y 24380 To xe 0,7 0,023 2,6 ¢10™
240y, 6537 ,, 1,0 0,033 3,710
241py 14,5 ,, 140 4,6 5,1 107
“TAm 432,8 ,, 0,024* (0,155)** 2,7 ¢ 107 (1,7 « 107%)
#2em 163 gH. 21 0,7 7,8 107
*3cm 28,5 net 0,001* 1e10°
*44Cm 18,09 nert 0,0026 3¢10°
1%ce 284 aH. 2400 86 1,0

* PacyeT no gaHHbIM paboTbl [7].
* % 241 241
B ckobKax npuBeseHO HakonseHne - Am B pe3ysbTaTe pacnafa ° Pu uyepe3 50—70 neT nocne aBapuu.

CornacHo pesy/nbTaTaM HalKWX MCCAeNO0BaHUN HECKONIbKMX AECATKOB Npob BepxHero
cNoA no4Bbl U3 B6aAMKHeN 30HbI (A0 100 KM OT UCTOYHMKA), HA MOMEHT aBapuUn OTHOLIEHMUE
AaKTUBHOCTU CYMMbl anbda-n3nyyaowmx M30TOMNOB NAYTOHUA (238Pu + 2%y + 240Pu) k *ce
cocTaBnfeT 11*10'4, a U30TONOB Klopusa 222cm un 2**Ccm k *Ce — cooTBeTcTBEHHO 7,6*10'3 7]
3* 10, It 3KCMNEepUMEHTaIbHbl€ AaHHble MPUHMUMANNCL B PacyeT NPU OLEHKE HALEKHOCTU
npuBeaeHHbIX B paboTe [2] cBeageHU o cogepaHnm TYD B UCTOUYHUKeE.



241 ‘
Puc. 3.1. HakonneHune “°" Am (1) B paAnOaKTUBHbIX NPOAYKTax 06/1y4EHHOrO AAE€PHOrO TON/IMBA

v 241

peakTopa 4-ro aHepro6aoka YASC (Ypum =4,6 MKu; YAMM = 0,024 MKu) 1 oTHOLIEHNE aKTUBHOCTEM © Am 1 21

Pu (2).

241 243

OueHKM HapaboTku Am wu Cm 6blAnM noayyvyeHbl NO cNpaBoYHUKY [7] Ans
NPOAOAXUTENBHOCTM KamnaHuKu peaktopa 800 aHel.

CnepyeT yKasaTb HaA Ba)XHy ponb Am B dbopmupoBaHnM anbda-aKTUBHOIO
3arpA3HeHMA NpUpPoAHbIX cpel. HecMoTpsa Ha OTHOCUTENbHO HebobWwy HapaboTKy (oKono
20 KKM K MOMEHTY aBapuM) aKTMBHOCTb 3TOrO NPOAYKTa pacnaga 241 py B BbINAgEHUAX bynet
BO3pacTaTb BO BpeMeHu, npesbicuB cnycta 50—70 net nocne aBapuMu HavyasnbHY aKTUBHOCTb
6onee yem B WeCTb pa3, a CYMMApPHYI aKTMBHOCTb YKa3aHHbIX Tpex anbda-u3ny4vatrouimx
M30TONOB NAYTOHUA — NpubAU3nUTEeNbHO B ABa pa3a (puc. 3.1).

Takum obpasom, B Tabn. 3.2 npuBegeHbl AaHHble O HapaboTke Bocbmu TYD,
CyMMapHaa anbda-akKTUBHOCTb KOTOPbIX COCTAaBAAET HA MOMEHT aBapun bonee 99% anbvda-
aKTUBHOCTU BCcex TYD, obpa3oBaHHbIX B aKTUBHOM 30He peakTopa.

Ona peTpoCneKTMBHOrO aHanu3a paAuauMoHHbIX 3PPeKToB OT BbIXOAAWMUX OT
MCTOYHWKA pPaAMOAKTMBHBLIX MPOAYKTOB aBapuu npeactaBnaet H60NbWON MHTEpec OLeHKa
M3MEHEHMA MONHOTO UX KONM4YecTBa (aKTUBHOCTM) B OKpPYXKaloWeN cpese C MOMEHTA aBapuu
0,0 OKOHYaHMA AEeNCcTBMA UCTOYHMKA.
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Bpems nocne aBapuu, gHu
Puc. 3.2. iInHamunKa Bbi6poca paaMOaKTUBHbIX NPOAYKTOB aBapuun Ha YepHobbinbcKoii ADC M cyMMapHOM aKTUBHOCTU B
OKpyXKatowewn cpeae.
A — cymmapHas aKTMBHOCTb A4EPHOro Ton/nBa peakTopa PEMK-1000 (oTH. ea.);
B — eXecyTouHbIi BbIGPOC NPOAYKTOB AeNeHUA U akTueauuu (kpome PBT);
B — HaKon/neHHasa cymmapHaa aKTUBHOCTb NPOAYKTOB aBapuu B oKpyKatouwel cpeae (PBT).

3TO MOHO caenaTb, NCNONb3YA AaHHble [2] O AMHaMUKe BbIXOA4A NMPOAYKTOB aBapwuu.
Ha puc. 3.2 (kpuBasa bB) npeactaBneHa rMCTOrpaMma eXecyTo4YHOro Bbibpoca paanMoaKTUBHbBIX
BELW,eCTB, KpOMe paguoakTUBHbIX 6naropogHbix rasoB (PBl). A6contoTHble 3HaYeHus
€XecyToyHoro Bblbpoca noay4YeHbl MO AaHHbIM 06 MUCTOYHUKe (KOoTOopble B paboTte [2]
npueBeneHbl Ha MOMEHT BpemeHun [+10), nepecyMTaHHbIM Ha KOHKpeTHoe Bpems nocne
aBapuMM C y4yeTOM CKOPOCTM pacnaga CyMMbl NMPOAYKTOB AeNeHUA M aKTUBaUUKW ALEPHOro
Tonnuea (kpome PBl) B peaktope PBEMK-1000 (KamnaHus 800 cyT) B TeyeHune nepsbix 10 gHew
(kpuBasa A). MyTem CyMMUPOBAHMA eXecyTo4yHOro Bblbpoca (C yyeTom CKOpPOCTM pacnapga
CYMMbl PaAMOAKTUBHbLIX MPOAYKTOB) Mbl MOAYYMM 33aBUCMMOCTb OT BPEMEHWU MNOJHOM
aKTUBHOCTU MPOAYKTOB AENeHMA M aKTUBALMW B OKPYXKAOWEN cpepe B nepuon AeUCTBUA
MCTOYHMKA — HAKOMJIEHHYIO CYMMapHY aKTUBHOCTb B OKpY)Katowen cpene (Kpusasa B).

AKTMBHOCTb paguoHyknmaoB (Kpome PBl) B Bbibpoce, cornacHo oueHkam [2],
coctasmna 12—15 MKu Ha momeHT +10 wmn 120—150 MK Ha mMOMeEHT aBapuu, 3a
OCTa/ZIbHOM Nepuoa, AeNCTBUA UCTOYHMKA CYMMapPHAA aKTUBHOCTb PAAMOAKTMBHbIX NPOAYKTOB
B OKpYyXatolien cpeae He npesbicuT 50 MKu (cm. puc. 3.2).

B Hawem pacnopsaXeHUM He OblNI0O HafeXHbIX AAHHbIX O AWMHaMuUKe Bbixoga PBI m3
aKTMBHOW 30HbLI. Hanbonee peannctnyHas mopenb AMHamMuKKM Bblbpoca PBI ocHoBaHa Ha
npegnonoxennn, 4yto sce 100% PBI BblWAM M3 aKTUBHOM 30HbI Pa3spPyLWEHHOro pPeakTopa,
npuyem AMHaMWKA WUX BbixoZa NPUOBAN3UTENbHO COOTBETCTBYET AMHAMWKE BbIXOAA CYMM bl
OCTaNbHbIX NPOAYKTOB aBapuu (cm. puc. 3.2, kpusaa b). Npu obocHoBaHUM 3TOW mopenu
cnepyet NPUHATb BO BHMMAHWE CUAbHbIM pa3orpes aKTMBHOW 30HbI B nepuos 6—10 gHen
nocne aBapuu [2], T. e. B KOHLE paccMaTPUBAEMOro nepunoga AeUCcTBUA UCTOUYHMKA, A TaKKe
TO 06CTOATENBLCTBO, YTO CKOPOCTb pacnaga cymmbl PBI MmeeT npuMepHO TOT }Ke XapaKTtep,



4YTO U ANA OCTa/IbHbIX NPOAYKTOB aBapum (cm. puc. 3.2, kpusaa A) [7].

Mo ycnosuam 3ton moaenu Ha [l + 10 B oKkpyKatowy cpeay AOKHA NOCTYNUTb BCS
cymma PBIl, 4To cocTaBnaeT Ha 3To Bpema okono 60 MKu [7].

Takum o6pasom, c ydyetom 100%-Horo Bbixoga PBI 3a Becb nepuon pAencTeusa
MCTOYHWKA M MNpU YCJAOBMM COBMAAEHUA AMHAMUKKU Bblbpoca PBI ¢ aMHamumKon Bbibpoca
OCTa/IbHbIX NPOAYKTOB aBapUM Mbl NOAYYUM NPUMEPHO BABOe HONblUMe, YEM NOKa3aHHble Ha
puc. 3.2 (KpuBaa b) 3HayeHMAa cymmapHOro BbI6poca PaAMOAKTUBHbLIX MNPOAYKTOB U3
MCTOYHWKA B KaXKAblh MOMEHT BpPEeMEHW ero AeWCTBMA, YTO MOXKHO paccMaTpuMBaTb KakK
BEPXHIOO OUEeHKY obuiero Bbibpoca.

3.2. AMHAMMUKA BbIXOAA PAANOAKTUBHbIX NMPOAYKTOB
B ATMOC®DEPY

Bbibpoc pagnoHyKAMAOB 3a Npeaenbl aBapuimHoro 6,10ka npeacrasnan coboi npouecc,
COCTOAWMN N3 HECKONbKKNX 3Tanos [2].

1. TMepBUYHbIK aBapuiiHbIKN  BbIBPOC HEYCTAHOBNEHHOINO0 B TOYHOCTM  KOAW4YECTBA
ONCNEePrMpoBaHHOrO TOM/AMBA M3 peakTopa, pPa3spyweHHOro B pe3yabTaTe MOLLHOro
napoobpa3oBaHMA B aKTUBHOW 30He. B 3To Bpema OblNO, NO-BUAUMOMY, BblIOpPOLWEHO
HEeKOTopoe KONN4YecTBO HedpPaKLLMOHMPOBAHHbBIX MO OTHOWEHMUIO K CMEeCU NPOAYKTOB, BbllAMK
NoYTWM BCe pagnoakTUBHble 6aaropoaHble rasbl.

2. NocnepoBaBWMiA 32 B3PbIBOM BbIXOZ4 CTPYM ra3oobpa3HbiXx NPOAYKTOB, NPUYEM B TeyeHue
NATM [OHEW CKOPOCTb BbIXOAA YMEHbWWANACb B WeCTb pas3 — A0 MUHMMyma. CocTtaB
PaAVMOHYKAINAO0B HA 3TOM 3Tane Bblbpoca NPUMEpPHO COOTBETCTBYET MX COCTaBy B 06/1y4eHHOM
TONAuBe, HO oboraweH PpagMoOHYKANAAMN NeTy4nx 3aN1eMeHTOB — hoaa, Tennypa, uesums.
3.Cnepgytowme NATb AHEN, B Te4eHUE KOTOPbIX CKOPOCTb BbiXOAa ra3oobpasHbiXx NPOAYKTOB
yBeNMYMNacb [0 3HauvyeHuA, coctaBnaswero 70 % Ha4yanbHOW CKOPOCTU BbIXOAA CTpyu. B
Hayane 3TOM CTaAMW OTMeEYaeTCA NPEeuMyL,ecTBEHHbIM BbIHOC NEeTy4MX KOMMOHEHT, B 4acT-
HOCTU MoAa, a TaKXKe Le3uns.

370 06ycnoBNEHO NOBbIWEHMEM TEMMNEPATYPbI TONAMBA B aKTUBHOM 30He Bbiwe 1700°C
33 CYeT OCTAaTOYHOro TennoBbligeneHua. Mpu aTom B pe3ynbTaTe TemnepaTypHO-3aBUCUMOMA
MUTPaLUN MPOAYKTOB AENIEHUA U XMMWUYECKMX MpPEBPALLEHUA OKCMAA ypaHa NPOMUCXOAWNAU
yTe4yka NpoayKTOB AeneHna M3 TONJMBHOW MaTpMLbl U UX BbIHOC B a3p030/bHON GOpPMeE Ha
YyacTuuax NPoAyKTOB CropaHMA rpaduTa.
4.BHe3anHoe MajeHWe CKOPOCTU Bbixoga Ha 11-M AeHb nocae aBapuuM [0 3HAYEHUN,
cocTaBaawWMX meHee 1% HayaNbHOW CKOPOCTU, M NpPoOAOXKalLULEeeCA YMEHbWIEHNE B AaNb-
Helwem. OTO ABMAOCH CNEeACTBMEM MPUHATBLIX CNeunanbHbiXx mep, obpa3zoBaHnem b6onee Tyro-
NA1aBKMX COeAMHEHUN NPOAYKTOB AefieHMA B pe3y/ibTaTe UX B3aUMOLENCTBUA C BBEAEHHbIMMU
maTepvanamm, cTabuansaumeit u NOCAeAYIOWMM CHUKEHUEM TeMNepaTypbl Tonamsa.’

Kak y)Ke oTmeyanocb, Hanbonee MOLHbIM BbIXOA CTPYyM rasoobpasHbiXx U NeTy4yux
NpoAyKToB Habnwpaanca B TedyeHUe nepBbix 2—3 CyT MNocae aBapum B CEBEPHOM
Hanpas/ieHUKU. 27 anpens ypoBHM pagunaunu B ctpye aocturam 1000 mP/u, 28 anpens — 500
MP/4 Ha yaaneHnn 5—10 Km OoT mecTa aBapuu Ha Bbicote 200 m [4] (puc. 3.3—3.5) n 29
anpena — ceblwe 10 mP/y B 40 KM K CeBepo-BOCTOKY OT mMecTa aBapuu. BbicoTa cTpyu 27
anpena npesbiwana 1200 m B 30 KM K ceBepo-3anagy OT MecTa aBapuu; B nocaeayrouwme aHu

9 o

OAHaKo M3MmepeHUa Ha Aa/slbHUX PAaCCTOAHMUAX YKA3blBAKOT HA NPOAOMKAOLWMUINCA BbIXO, PaANOAKTUBHBIX MPOAYKTOB
(rnaBHbIM 06pa3om ue3una-137) enaotb 40 25 mas 1986 r., 4To 6b110, NO-BUAMMOMY, 06YCNOBAEHO HOBLIMU IOKaIbHbIMM
Bblbpocamm n3 Hanbosee HarpeTbiX 30H peakTopa.



BblCOTa CTPyu He npeBbiwana 200—400 m.

XapaKTepHO 0COOEHHOCTbIO BblAENUBLINXCA B aTMOChepy paanoaKTUBHbIX NMPOAYKTOB
ABnseTcs ux oboraueHMe m3otTonamum Moga u uesua. B tabn. 3.3 npusoaaTca KoapPpuuUMeEHTbI
OpPaKUMOHUPOBAHMA ANA PA3ANYHLIX PALUOHYKAUAOB OTHOCUTENBbHO UMPKOHMA-95 no pe-
3y/fibTaTam aHanmsa npob atmochepHOro aspo30da, oTobpaHHbIX B NepBble AHM NOCAE aBapuu
B 6/1MXKHEN 30He.

Tabnnua 3.3
Pa,ﬂ.VlOHnyl Vlﬂ. 144Ce 141Ce 140Ba 131| 103Ru lOGRu 137CS
i‘;iff:;‘:j::;’awﬂ 1.23 1.03 0.84 5.22 221 17 5.64

Puc. 3.3 PacnpocTpaHeHWe CTpyu paanoaKkTUBHbIX MPOAYKTOB Ha BbicoTe 200 m. (27.04.1986T.)
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32 ABa nepBbiXx NATUAHEBHbIX nepmnoaga Ao 11.05.86 r. npUMepHO B paBHbIX A01AX B
atmocoepy 6bina BblOpolWwEeHa OCHOBHAA Macca PaAMOAKTUBHBLIX MNPOAYKTOB. [MHAMMKKa
BbIXO4a CYMMbl PaAMOaKTUBHbIX MPOAYKTOB NpeAcTaB/ieHa Ha puc. 3.6.

Mpodunum Bbixoaa 3a nepmnof 26.04—5.05 MOXKHO onuncatb ABYMS 3KCMOHEHLMANbHbIMMU
dyHKuMAMK. Ha puc. 3.7 gaHHble O eXKecCcyTo4HbIX Bbibpocax npeacTaBneHbl B BUAE Aonen
CyMMapHoi akTneHoctn 50 MKu Ha 6.05.86 .

Puc. 3.5. PacnpeaeneHue yposHei paguaumm (MP/4) no gaHHbIM CAMOIETHBIX U3MepPeHNiA Ha BbicoTe 200 m (29.04.86 T.).

PaHHAA cTagmnAa OTHOCUTENbHOrO BbIXO4A PagUMOAKTUBHBLIX NPOAYKTOB 3a nepuog ¢ 26.04
no 30.04 xopowo annpoKCUMUpyeTcA 3aBUCMMOCTbIO

Q(t) = 0,25 exp (-0,28t) (3.1)

roet=0,1..4 — 4ynuCcno CYyTOK OT MOMEHTa aBapuu.

3Ta dopmyna, XOTA U ONUCLIBAET CYTOYUHbIM BbIXOA CYMMapPHOM aKTUBHOCTHK (24 MKu 3a
nepsble 5 cyT), HO umeeT «aeduunT» B 6 MKK 3a nepBbIn AeHb (cm. puc. 3.7), 4To, BO3MOXKHO,
YaCTUYHO MAKN NONHOCTbIO OTParkaeT BbIHOC TOM/JIMBHONO a3pP030/IbHOrO MaTepuana, KOTopbli
nocnefoBan 3a HavyanbHbIM B3pbiBOM. OTMETUM, YTO 3Ta HEAOCTAKOWAA A0NA AKTUBHOCTM KakK
pa3 COOTBETCTBYET AKTUBHOCTM PAAMOHYKAMAOB, OCAXAEHHbIX B 30He NPOMNAOLWALAKM B
pesynbTaTe B3pbiBa, a MmeHHO 0,5% [3]. 3a nepunop 1.05—5.05 OTHOCUTENbHbIN CYTOYHbIN
BbIXOZ anNMNPOKCMMUPYETCA 3aBUCUMOCTbIO

Q(t) =0,09 exp 0,35 (t — 5) (3.2)

roe t =5,6,...,9 —uyncao CyTOK OT MOMEHTa aBapuu.

CymmapHbI BbIXOA 3a 3TOT nepuoa coctaBuna 26 MKu (Ha 6.05.86).



Puc. 3.6. Mpoduau Bbixoga CymmapHON akTMBHOCTM noaa-131 (a) u uesmna-137 (6)
no AaHHbIM paboT [2] (cnaowHan Kpuean) v [5] (wTpuxosas Kpusas).

Puc. 3.7. AnnpoKkcmaums BbIXo4a CYMMapHOM aKTMBHOCTM B nepuog, aBapum Ha YASC.

10 =

Anpens Ma#

131
AvHamunka BbIXxoAa paccyMTbiBanacCb Kak ANA CYMMbl BCEX M3OTONOB, Tak U ANA 3

Cs B npeanonoXKeHUn, 4To B nociaeayloume nocae aBapuum AHW XapaKTep BbixoAa
Cs 6bln aHa/NOrMYeH XapaKTepy CYMMapHOTO BbiX0Za akKTUBHOCTM, HO C MOMNPaBKOM Ha pac-
nag Aana 131 Bbixoa bl 134y ¥7cs ¢ 26.04 no 6.05.86 r. npeactaBsieHbl Ha puc. 3.6.
CymmapHbIN BbIXoA4, 131I, oueHmnBaembl B nepecyeTe Ha 6.05.86 r., coctasnset 7,3 MKu, nnm
17 MKu Ha momeHT aBapuun. CymmapHbIii BbIXxos, 137¢s NPUHAT paBHbim 2,2... 2,4 MKu, no gaH-
HbIM OLEHOK KO/MYeCcTBa 137¢s, Bbinaswero 8 ceBepHom noaywapun. Chegyet oTMeTUTb, 4YTO

Bbixog, >l 3aHuKeH, NOCKO/NIbKY NpuBeAEHHble OLEHKN NONYYeHbl C 60NbWOM OWNOKOMN.

I n
137 131
I n

137



3.3. AMHAMUKA BbIXOAA PAANOAKTUBHbIX NPOAYKTOB
B BZINKHUX U MESOMACLUTABHbIX PAOVWOAKTUBHbIX BbINMAAEHUAX

Bbixo4 paAMOaKTUBHbIX NPOAYKTOB M3 pPa3pyleHHOM 30Hbl peakTopa Ha nepsom 1 BTO-
pom 3Tanax obycnosun 6amxkHue (4o 100 Km ot YAIC) U aanbHUe (COTHU M TbICAYN KMNOMET-
poB) paaMoOaKTMBHble BbiNageHna. PopmupoBaHue B6AUNKHEro cnepa pagMoOaKTUBHbLIX Bbina-
AeHnn B paioHe YAIC 3aKOoHYMANOCH B NepBble 4—5 cyT, M NOCAeAYOWMM BbIXO4 PAaAMOAKTUB-
HbIX NPOAYKTOB B aTMocdepy He BAUAA Ha pacnpeneneHme N3oJAMHUN MOLWHOCTU 403bl.

B nocnegylowme AHM, KaK MNOKasana NPOBOAMBLIAACA PEryAApHO asporamma-cbemka
paguoaKTMBHOIO c/efa, CyMMapHOe KONMYECTBO raMMa-paamMoakTUBHBIX NPOAYKTOB Ha cneae
MOHOTOHHO Y6bIBa/I0 B COOTBETCTBMM C 3aKOHOM paaMOaKTUBHOTIO pacnaga (cm. puc. 4.7).

KakK y)Ke oTmevyanocb, aHa/in3 MeTEOPO/IOTUYECKUX AAHHbIX O HanpaB/eHMAX BeTpa (Cm.
puc. 3.8) nokasasn, YTo B TeyeHue NATU AHel ¢ 26.04 no 30.04 HanpaBneHWe nepeHoca
BO3/YLIHbIX YacTUL, B C/I0€ OT 3eEMHOM NoBepxXHOCTU A0 ypoBHA 1000—1500 m nameHs0Chb Ha
360°. OTmMeyYyeHHble MeTeoposiorMyeckne ocobeHHOCTU NnepeHoca PaAMoaKTUBHbBIX BELLECTB U3
30Hbl peakTopa B COMOCTaBJ/IEHUM UX C XapaKTepoOM pacnpegeneHnna B BAVKHEN U cpeaHen
30HaX PagMOaAKTUBHbLIX BbINALEHUA NO3BOAMAU NMONAYYUTb AOMNOJHUTENbHbIE XapPaKTEPUCTUKMN
OVMHAaMUKKM BblOpoCca paAMOAKTMBHBLIX MPOAYKTOB, BbIMABWMX HA caefe, NpUMbIKalowem K
parioHy YA3C.

3.04 30.04 1.05 ;’::::a
Puc. 3.8. CpeaHue 3HauYeHMA HanpaBAEHUA U CKOPOCTM BeTpa ¢ 26 anpena no 1 mas 1986 r. B cnoax 0—1000 (a) n 0—500 (6) m B palioHe,
npuMbIKatowem K YepHobbiabckoin A3C.
1 — Kues (pagno3oHg); 2 — Kues (asponopr); 3 — Bopucnonb; 4 — Mo3bipb; 5 — Fomenb.



Ha puc. 3.8 WTPMXOBKOM MOKa3aHbl CEKTOPDLI (B rpasycax) HanpaB/ieHUs BeTpa B
CNnoAx OT 3eMHOMN noBepxHOCTU fo ypoBHen 500 n 1000 m, B KOTOpPbIX NpoOMCXO4UN
nepeHoC M BbiNageHMe YacTul U3 CTPYM B pa3Hble BPeMEHHble WHTepBa/abl nocne
aBapuun. B cooTBeTCTBMM C 3TUM Ha KapTe pacnpepeneHna ypOBHeW paguauum B
6nnxHen 3o0He (po 80 Km) 6binn BblgeneHbl cekTopbl (230...320; 320...20; 20...90;
90...20°), B KOTOpPbIX OLEHEHA CyMMapHas aKTUBHOCTb TramMMa-paAMOaAKTUBHbDIX
NPoAYyKTOB B (MP-km?)/u Ha 29.05.86 r. [5].

Puc. 3.9. NovacoBoit BbIGPOC 2aMMa-PafMOaKTUBHbIX BELLECTB, BbINaBWMX Ha BavKHEM cieae, B aTmocdepy.

CymmapHaa ramma-akTUBHOCTb Ha cnepe Ao 80 KM Ha YyKa3aHHoOe BpeMms
coctasnser 4,4*10* (mP-km?)/u (7,5%10° Ku). Ha puc. 3.9 npuBeaeHbl pacyeTHble
no4yacoBble KOAMYECTBAa raMma-pagMOaKTUBHbIX BeLWECTB, KOTOpble nocTynanu B
atmocdepy M Bblnaganum Ha 6GanKHem cnepge. [IYHKTMPOM nNOKa3aHa KpueaAd
OTHOCUTENBHOTO M3MEHEeHMA Nno4YacoBOoro Bblbpoca ¢ 26 anpena no 1 mas 1986 r.

TaK }Xe C NOMOLW,bI OTHOLWEHNM NAOTHOCTU PaANOAKTUBHbIX BblNageHUN AAaHHOTO
paAuoOHYyKNMAa Oj; (Kn/km?) kK mowHocTu mo3bl P (MP/4) ans Pa3NIMYHbIX CEKTOpPOB
(3anap, cesep, tor) [4] 6bIAM paccyMTaHbl KONMYECTBA OTAENbHbIX PAaAMOHYKANAOB,
BblMaBWMX Ha BAMXKHEM cneae B nociaeayouwme oHW nocne asapuu. B 1abn. 3.4 npu-
BeAeHbl pe3ynbTaTbl pacyeToB BblOpoca CymMmbl ramma-pagMOaKTUMBHbIX BeWecTB, a
TaKXe OTAeNbHbIX PaAWOHYKAMAOB MO OTHOWEHUID K CYMMapHOMY KOJIMYECTBY
pPagVMOaKTMBHbLIX NMPOAYKTOB, BbiwWeawmnx B atmocdepy [2] unum BbinaBWMX Ha BANXKHEM
NATb AHEW NOCae aBapuun.

MpuMepHO TaKaa e OTHOCUMTeNnbHaAa AWHaMMUKa Bblbpoca paAMOaAKTUBHbLIX
NPOAYKTOB, BbiNaBWMX Ha Tepputopum CCCP 3a 30HOMW BAMKHUX BbiNageHU, NnonyyeHa
M3 PacCMOTPEHMA CEKTOPOB TPAEKTOPUIA NePEeHOCA B pPa3Hble BPEMEHHbIE MHTEPBANbI C
26.04 no 30.04 u KapT pacnpeaeneHns ypoBHeW paauaunm B cpeaHen 30He Bbinajge-
HMM (po 300 Km) Ha nepBytlo AeKaay nwoHs 1986 .

Takum ob6pa3om, Ha OCHOBAHWUWU AAHHbIX, NPeAcCTaBAeHHbIX B Tabn. 3.4, MOXHO



coenaTb BbIBOA O TOM, UTO MAaKCMManbHbIM BblOpoC pagnMoHykAnpos, obycnosmslwnX
paguMoOaKTMBHble BbiNaZeHUA Ha HenocpeacTBEHHO nNpumblKalowen K 30He YA3C
TEPPUTOPUK, NpUXoannca HA 27—28 anpensa 1986 r., a c yueTOM NepBUYHOTO BbibpoOCa
— W Ha 26 anpenAa. [lpn aTomM nepeHOC pagNOHYKANAOB B 3TOT Nepuoa OCyLWecTBAANCA
Ha AOCTAaTOYHO KPYMHbIX YacTULax asapo3onsa.

Tabnuua 3.4
OTHOCUTENbHbIN BbIGPOC pagnOHYKAMA0B B aTmocdepy (anpenb 1986 r.)
Cymma ramma-paZiM0aKTUBHbIX BELLEeCTB PagnoHyknng,
Hata _ _ 144 137 131
H=1000 m H =500 m CpenHee Ce Cs |
26.04 0,17 0,17 0,17 0,19 0,1 0,09
27.04 0,29 0,25 0,27 0,28 0,3 0,31
28.04 0,29 0,29 0,29 0,30 0,4 0,42
29.04 0,14 0,15 0,14 0,12 0,18 0,15
30.04 0,11 0,14 0,13 0,11 0,02 0,03

3.4 EXXECYTOYHbIN BbIX0A4, CYMMbl TAMMA-AKTUBHbIX PAOVUOHYKNINAOB
N OTAENBbHbLIX NU30TONOB

MonydyeHHble 3aBUCMMOCTM OTHOCUTENbHOFO BbIXOAa B aTmochepy NO3BOANAIOT
KO/IMYECTBEHHO OLEHWUTb E€XECYTOYHble BbiIXOAbl CYMMbl FaMMa-aKTUBHbIX PAaAUOHYKANOO0B U
OTAENbHbIX WM30TOMNOB, ONpPeAenVBLINX PagNOaKTUBHble BbliNageHUAa Ha Tepputopunm CCCP.
Konuuectso **'Cs (cm. rn. 4) BbinaBwero B O6AMKHEN, cpegHeW M panbHeM 30HAX Ha
Tepputopun CCCP coctasuno cootsetcteeHHo 0,24; 0,43 un 0,57 MKu. o pAaHHbIMm
as3poraMmma-cbeMKM, KONNYECTBO FraMMa-aKTUBHbIX PAAMOHYKANA0B, BbiNAaBWMUX B BAUKHEN U
cpeAHel 30Hax Ha nepByto AeKaay uoHa 1986 r., cocTtaBuao 3*%10% u 5*10* (MP/4) km? (cm. rA.
4). CymmapHasa raMmma-aKTMBHOCTb Ha TeppuTtopun CCCP, onpeaesieHHasas C NOMOLLbIO AaHHbIX
0 pacnpeaeneHun BbinageHuit coctasanet 1,5%10° (MP/u) KM® Ha yKa3aHHOe Bpems.

Ha puc. 3.10 noKasaHa KapTa paAMOaKTMBHbIX BbiNaAeHWN, a TaKXKe TPaeKToOpuM
nepeHoca paguoaKTUBHbLIX NPOAYKTOB B nepuogbl 26—30 anpena n 1—6 maa 1986 r. MNytem
CYMMMPOBAHMUA FraMMa-aKTUBHOCTU BbiNaZeHUM B Pa3fIMYHbIX 30HAX c/lefia NOJYYEHO, YTO Ha
HOXKHbIA CeKTop, rae BbinageHua Habnwaanuck nocne 30.04.86 r., npuxoautca 25% cymmbl
raMMa-aKTUBHbIX BbinageHuit — 3,7*¥10% (MP/u) km®.
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Puc. 3.10. PacnpeaenerHve ramma-nons Ha Tepputopmm CCCP no n3oyposHAM mowHocTV A03bl 0,05 1 0,2 MP/4 Ha 10 uioHs 1986 T.
N CEKTOPbI TPAEKTOPUI PacnpoCTPaHeHMA YacTumL, Ha yposHe 925 rlMa.
1 — HaunmHaa c3426.04.86r.; 2 —c15426.04.86r1.; 3 —c3427.04.86r.;4 —c15427.04.86r.;
5—c3429.04.86r1.;6 —c15429.04.86T.

B 1abn. 3.5 npuBepeHbl pacyeTHble 3HAYEHUA EXECYTOYHbIX CYMMAPHbIX BbIXO40B
ramma-akTMeHocTM B (MP/4) km?*10% a Takwke iogma-131 (Ku*10°) u uesus (Ku*10°) no
AaHHbIM paboT [2] u [5].

C 1.05 no 5.05.86 r. 3Ha4YeHUA eXXeCYTOUYHbIX BbIXOAOB PaCCYUTbIBANAUCb MO dopmyne
(3.2) n uncxopgs n3 npegnonoxeHna o 25%-Hom coaepKaHum By ¥cs 8 CYMMapHOM
Bblbpoce. [JaHHble O eXKeCYTOYHbIX BbIXO4axX NpeAcTaBAeHbl Ha puc. 3.11.

MpuBeaeHHble AaHHble O AMHAMWKe BbiXO4a OTAE/IbHbIX M30TONOB B NPeAnON0XKEeHUN
aHaNoOrMM C AMHAMUKOMU CYMMAPHOM aKTUBHOCTU HE YyYUTbIBAKOT BO3MOMKHbIX U3MEHEHUI 33

CY4eT CYTOYHOTO Koneb6aHMA OTHOWEHMUA BbIXO4a NETYHYUX N HENETYUUX SNTIEMEHTOB.

* (mP

Puc. 3.11. NMpodunnn BbIxoAa CyMMapHOW raMma-akKTMBHOCTM MO AaHHbIM paboT [2] (1) v [5] (2).



EXXecyTouHble BbIXOAbl FAMMA-aKTUBHOCTH,

Tabnavua 3.5

131

I'n

137
Cs

Famma - aKTMBHOCTb By Bes

[ara

[2] [5] [23] (5] [2] (5]
26.04 3,75 1,91 5,2 0,9 6,0 1,5
27.04 1,25 3,0 1,5 3,0 1,9 4,5
28.04 1,05 3,26 1,1 4,1 1,5 6,0
29.04 0,8 1,57 0,76 1,46 1,1 2,6
30.04 0,6 1,46 0,51 0,29 0,8 0,3
1.05 0,57 0,34 0,45 0,29 0,8 0,5
2.05 1,15 0,47 0,75 0,41 1,5 0,6
3.05 1,45 0,62 0,8 0,56 1,7 0,9
4.05 2,0 0,96 0,95 0,81 2,2 1,3
5.05 2,4 1,4 0,96 1,18 2,4 1,8

Ha pwuc. 3.12 noKas3aHO CyTOYHOe M3IMEeHEeHWe CKOPOCTU OTHOCUTENbLHOrO BbiXO4a OT-
AenbHbiXx n3otonos [3], rae ocobeHHO BblaenAeTcA BbIXOA, 131y ¥Cs nHa BocbMble CYTKM
nocne asapuu (3.05.86 r.). Oa4HaAaKO KOAMYECTBEHHO OLEHWUTb 3TOT 3dPEeKT TpyaHO M3-3a
OTCYTCTBMA f[aHHbIX 00 yMEeHbLEeHMW BbIXOAA HENeTyymx 3/1eMEeHTOB NPU HEU3MEHHOM
BbIXOAE NeTy4ymx 31eMeHTOB.

MonyyeHHble [AaHHble O €eXEeCYTOYHbIX BbIXOoAaX MOTyT MCNOAb30BaATbCA MpwU
MOJZeNIMPOBaHMM NepeHoca paauoHyknngos ot YASC (cm. rn. 7) u Tem cambiMm NOATBEPAUTH

nony4YyeHHble NPeACTaBNEHMA O AMHAMMUKE BbIXOAa.
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Puc. 3.12. U3ameHeHMe cKOPOCTH BbIXOAa PAAUOHYKIMAO0B NOCAE aBaPUN.
Mo ocx opguHaT macwTtab norapudmmuyeckuit.

3.5. AMHAMUKA ®OPMUPOBAHUA 3ATPASHEHUA ATMOC®EPbI U MECTHOCTH
B MEPUOA, ABAPUMHOIO BbIEPOCA

B HacToAwem naparpade npeacrtaBNeHbl AaHHble O [AMHAMUKE KOHLUEHTpauuu
PaAMOHYKAINAOB B BO3AYyXE M BbiMaAeHUAX B MepBble AHM MOCAE aBapuMM Ha npumepe
OTAENbHbIX MYHKTOB, PACNO/IOKEHHbIX B Pa3/IMYHbIX paoHax Ha Tepputopun CCCP.

Ha ocHOBaHMW 3TUX AaHHbIX CAENAHA OLEHKA CKOPOCTU OCAKAEHUSA PAaAUOHYKAMAOB U3
npusemHon atmocdepbl. [aHHble O CcOCTaBe pPagMOaKTUBHbLIX MNPOAYKTOB B BO3A4yXe,



ocaXaeHue KoTopbix 06ycnoBMAO OCTAaTOYHOE 3arpA3HEeHWe MEeCTHOCTM, NO3BOJINAM
paccyMTaTtb CyMMapHble [A030Bble HArpy3kM Ha 4YesioBeKa, MNOAyYeHHble B pe3ynbTraTe
BHYTPEHHEro 1 BHewHero obnyyeHusa.

PagnoHYKAMAHBIN cocTaB aTMmochepHOro aspo3o/is onpeaensncs nyrem otbopa npob
BO34yXa Ha pasnnyHble GUABLTPbI C nocnepyowmMm nabopaTopHbIM aHAaAM30M MeToZ4aMu
NONYNpPOBOAHMKOBOM ramMMa-CNEeKTPOMETPUN U pPaguOXMMUKU. BbinageHus paamoaKTUBHBIX
BewecTBe M3 aTmocdepbl KOHTponupytoTca Ha cetu lockomrnagpometa CCCP ¢ nomouwblo
NNAHWETOB, 9KCMNOHUPYEMbBIX B TEYEHME CYTOK, U GUNBTP-BEHTUNALMOHHBIX YCTaHOBOK (PBY),
roe spema otbopa Nnpob Bo3Ayxa TaKXKe A0CTUraeT cyToK. B coctaB atmocdepHOro asposonsa u
BbiMageHUN BXOAUT WMUPOKUIN CHEKTP OCKONOYHbIX PaAUOHYKANAOB, U XapaKTepHOM
ocobeHHOCTbIO ABAAeTcA oboraweHne atmocdepHbIX a’po3osen pagumousoTonamu KoAaa,
Le3nA N B HEKOTOPOM CTENEeHU pyTeHuUA.

MonyyeHHble [AaHHble MNOKa3bIBAOT, YTO XapaKTep 3arpA3HeHuAa atmocdepbl U
MECTHOCTM NepBOHAYa/IbHO MMEN CKAYKoobpa3HbIi XapaKkTep, NMPUYEM B TeYEHWE KOPOTKOrO
BpemeHn Habnwpganocb peskoe yBesMYeHMe aKTUBHOCTM BbiNageHUIM A0 3HAYEHUN, KOTopble
B pAge MecCT NpeBbiCMAW Te, YTO Habnwpganucb 3a npegbigywmi AeHb, MHOraa Ha 2—3
nopAaaKa BeNUYunHbI [2].

lNoABneHune paaMOaKTMBHbLIX Bel,ecTB OTMeyYanocb Ha ceBepo-3anage B MuHcke 27
anpena, Ha cesepe B fomene 28 anpenna, Ha IOro-soctoke B bapbiweske 30 anpena— 1 maA, B
Knese 30 anpens u 1—2 maa. Kak y)Ke OTMe4yanocCb, TAaKOM XapaKTep NOCTYNAeHuA
PaAMOaKTMBHbBIX BEWECTB B MPU3EMHbIe CIOM aTMmochepbl U UX OCAXKAEHMA HA NOACTUNAIOLLYIO
NOBEPXHOCTb ONpeAenanncb CUAbHbIM U3MEHEHMEeM Hanpas/aeHuUA nepeHoca B nepuog ¢ 26
anpena no 1 mas 1986 r. Ha puc. 3.13, 3.14 noKa3zaHO M3BMEHEHNE NPU3IEMHON KOHLEHTPALMMU
B MyHKTax oTbopa npob Bo3ayxa B MuHcke, BunbHioce, bapbiweBke (npumepHo B 140 Km K
toro-socToKy oT YAIC), a TakKe cofep)KaHue B BbiNaLEHUAX OTAENbHbIX PAAMOHYKNINAOB B
MwuHcke, FTomene, KannHuHrpage, Knese n bapbiwesKke B passiMyHble AHM nocne aBapum [2].

Mpeactasnaet 6onblWIOM  WMHTEpPEC OLEHKAa CKOPOCTUM  OCAXAEeHMA  OTAENbHbIX
PAaAMOHYKANAO0B B Pa3/IMYHbIX NYHKTax HabAlAEeHUN KaK OTHOWeEHMe NAOTHOCTU BbiNageHUM
OTAENDbHbIX 3/1IEMEHTOB K UX KOHLEHTPALMUKN B NMPU3EMHOM Ca0e aTtmocdepbl. DTO NO3BOAUNO
6bl onucaTb CMNEKTP PasmMepoB BbiNaJAlOLWMX YAaCTUL, M, BO3MOXKHO, KAa4eCTBEHHO OLEHWUTb
XapaKTep ero MsmeHeHMA BO BPEMEHW B nepuog Bblbpoca pagMOHYKAMA0B M3 aBapUMMHOIO
6/10Ka, a TaKXe C yAaneHMem OT WCTOYHWMKA. K COXKaneHuto, AaHHbIX, MNO3BOAAKOLLUX
CTAaTUCTMYECKM A0CTOBEPHO NMPOBECTU TAaKOM aHanu3, HeaocTaTo4yHo. B Tabn. 3.6 npusBeseHbl
pacyeTHble 3HAYEHWA CKOPOCTEN OCaAXKAEHUA OTAENbHbIX PALAMOHYKAMAOB B MWHCKE WU
bapbiweBKe. 3HayeHUA CKOPOCTEM paCCYMTAHbl KaK cpefHWe 33 HEeCKO/NbKO AHen nocne
Hayafna BbINALEHMA 3/IEMEHTOB B AaHHOM NyHKTe. Hambonee npeactaBuTenbHble AaHHble
nosyyeHbl ANA NyHKTa bapbiweBKa, rge oTmevyaeTca HaMMeHbWwUn pa3bpoc 3HavyeHwult B
oTAeNbHble AHWU.

HecmoTpAa Ha TO 4TO pasbpoc CKOpPOCTEN OCaXAEeHMA B OTAEeNbHble AHW [0CTAaTOYHO
BE/NUK, cpeaHne 3HAYeHUA, 3a UCKADYeHnem 131 g aspo3osbHOMN popme, cocTtaBaaT 1—1,5
cm/c ana nyHKkta bapbllweBKa, rae BbinageHUA paguoHYKANAo0B oTmedanuch ¢ 30 anpensa no
10 mas 1986 r. YKasaHHbIM 3HaYeHUSM CKOPOCTM COOTBETCTBYET CpeAHUN pasmep 4acTul,
npumepHo 10—15 mKm npu cpeaHen naotHocTtu 2,5 r/c:v\3.
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Puc 3 13. KoHueHTpaumumn noga-131 (a), uesma-137 (6) u umpkoHuna-95 (B) B Bo3ayxe ropoaos.
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Puc. 3.14. AkTmBHOCTb MoAa-131 (a), uesuna-137 (6) u uMpKoHMA (B) B BbINAZEHUSAX.

| — MuHck; Il — KanuHuHrpag; [ll — Kues; IV — lomenb; V— bapbiweBkKa



Tabnnua 3.6
PacuyeTHble cpefHMe 3HAYEHMA CKOPOCTU BbiMafeHUA PaguoHYKANL0B Jcm/c)

955, 103p 141, 1440, 1405 131 137 134
bapbiweskKa 1,8 1,5 1,3 1,2 1,7 4,7 0,6 1,1
MuHck 0,6 1,6 0,6 - 0,9 0,8 0,4 0,5

3.6. 1030BbIE HATPY3KU HA YE/ZTOBEKA NMPU PAS/IUYHBIX MEXAHU3MAX OBJTYYEHUA
B NEPBbLIE AHU NOC/IE ABAPUU

npe,ﬂ,CTaBﬂﬂl-OT MHTEpeC pe3yabTaTtbl OUEHKWM AO03bl BHEWHEro M BHYTPEHHEro (I'IO
nMuweBbIM Ueno4Ykam MU MHFaﬂﬂLLMOHHOFO) O6J'Iy‘-IeHMﬂ J'IIO,CI,EI‘;I B pPa3qndHbIX MeCTax OT
aTMOCd)epHOFO 3arpA3HeHna n pagnoakKTUBHbLIX Bblﬂa,CI'eHVIVi B nepBble AHW NOCAE aBapUu.

Tabnvua 3.7
3
MaKcuMaibHble KOHLEHTPALMWU PaAMOHYKANAOB B MPU3EMHOM cioe atmocdepbl (BK/m™)
v o 2
M NNOTHOCTb BbINAaAeHWUM Ha 3eMHON NOBEPXHOCTU (KBK/M?) cyT

BSZr 103Ru 131| 132Te 134CS 137Cs IAOBa 141CS 144(:e QOSr
ATmocdepa

MWUHCK

2,94 1 17 7 47,2 27,1
(28—29.04.86) 9 25 3 3,5 ! 93,0 !
BunbHioc
(28—29.04.86) 3,0 17,0 27,0 69,0 3,8 6,0 2,4 6,0
bapbiwesBKa

24 24 1 1 77 22 2 2
(30.04—1.05.86) ,5 ,5 303 3310 5 5 6 6
Kunes*
(1.05—2.05.86) 12 80 160 160 50 100 160 20 30

3emHasA NOBEPXHOCTb

MuHCK 1,27 2,1 24 12 0,58 1,51 1,3 0,14 0,14 0,0
BunbHoc 0,19 0,6 14,4 — 0,22 0,32 0,32 0,054
bapbiweskKa 45 56 330 54 7,0 7,7 64 32 45 1,0
Kues 22 89 381 211 6,0 12 120 26 37 5,6

* NMonyyeHO pacyeTHbIM NyTeM.

B Tabn. 3.7 npuBepeHbl MaKCMMalibHble 3HAYeHWA KOHUEHTpauuih B NPU3EMHOM
atTmocdepe M B BbINAAEHUAX OTAENbHbIX PAAUOHYKAMAOB B MNepuos MNPOXOXKAEHUA
3arpA3HeHHbIX BO34YyLWHbIX macc B MuHcKe, BunbHioce, Knese n bapbliweBKe, pacnosioKeHHbIX
B Pa3HbIXx palioHax EBponencKkon yactm CCCP.

MyTem WHTErpupoBaHMsA 3HAYEHWW KOHLEHTpPauWW M  BbINALEHUN OTAENbHbIX
PaAMOHYKANAOB 33 A[ecATUAHEBHbIM nepuos nocne aBapuum Oblan NOAy4YeHbl OUEHKMU
3¢ PEeKTUBHBIX 3KBMBANEHTHbIX 03 BHELWHEIO U BHYTPEHHEro obayyeHna noaen B yKasaHHbIX
NMYHKTax B TeyeHWe NepBOro roga nocne asapuu (tabn. 3.8). KoadodnumneHTtol ana pacyerta
0,03bl OT MHFANALMOHHOTO NOCTYN/IEHNA HA OTKPbITON MECTHOCTU B3ATbl U3 paboThl [6].



Tabnuua 3.8
b deKTnBHbIE IKBMBANEHTHbIE A03bl (63p) BHELWHEro U BHYTPEHHEro 061y4eHus,

131 137
OGyCﬂOB}'IeHHOI'O n3otonamm In Cs B TeueHue nepBoro roga nocne asapuu

MuHCcK BunbHioc bapbiweBKa Knes
BAbixanue 1.3*107 (25) 2.9¥10°%(20,0) | 1.5%107(2,7) 2¥107 (2,5)
flepopantHoe noctyniexue 1.5%102(29) | 5.4*10°(37,2) | 1.7*107(30) | 2.5*107(31,3)
BHewnee 06/yuenme oT BbinaaeHwii 2.4%1072 (46) 6.2¥102 (42,8) | 3.8*10'(67,3) | 5.0*10* (66,2)

MpumevyaHune. B ckobKkax — A0NA CyMMapHOW fo3bl, %.
* Pe3synbTaT npeaBapuTeNbHbIX pacyeToB. Mo gaHHbIM CYTOYHbIX M3MeEpPeHWit 3Ta po3a coctasuna 0,35 63p B TeyeHue
nepsoro roga [1], a 033 BHyTpeHHero obayyeHmns — 0, 1 63p.

KoadpdunumeHT nepecyeTa oOXuUAaemon rogoBok [A03bl OT €AUHUYHOWU MJAOTHOCTMU
3arpsAsHeHna nogom-131 B3AT u3 goknaga HKAAP OOH. Mpu oueHKe A03bl OT NEPOPanbHOTo
noctynneHma uesna-137 npuHMmanca cpeaHun paumoH ana Esponerickon 4vactm CCCP ¢
nonynepuoaom BbiBeAEeHUA Ue3na U3 nodsbl 7 net.

OueHKa 3¢ PeKTMBHOMN 3KBMBANIEHTHOM A,03bl OT NEPOPASIbHOTO NOCTYNAEHMA 33 NepBbli
rog nposoamnacb gns nopa-131 u yesma-137. Hambonbwuin BKNag B 3dPpeKTUBHYO 403y AaeT
BHelWHee ramma-obnyyeHne oT BbiNageHuin. MOXHO OTMETUTb, YTO MPU HUBKUX 3HAYEHMUAX
NNOTHOCTU PafMNOAKTUBHbLIX BbliNAaAeHUA BO3pacTaeT PO/Jib MHIFAaAALMOHHOFO MOCTYMN/AEHUS,
XOTA ero obuwimii BKnag B 403y HE3HAUYUTENEH.

3.7. OLUEHKA BTOPU4YHOIO PAANOAKTUBHOIO 3ATPASHEHUA
NPU3EMHOIO C/10A ATMOCO®EPbHI

BTopuuyHoe 3arpAasHeHne atmocdepbl OT 3eMHON NOBEPXHOCTM NpeacTaBAAET ONACHOCTb
ONA  HaceneHua, npo)ueatowero W paboTatowero Ha Takou Tepputopun. DoHOBbIE
npu3emMHble KOHLEHTPALUN PaguOHYKAMA0B GOPMUPYHOTCA 33 CYET KOHBEKTUBHbIX MOTOKOB U
TypbyneHTHOU andodysun. Kpome Ttoro, BeTpoBoi nogbem obpasyet MrHOBEHHble U Pa3oBble
KOHUEHTpauum pagmoHyKAML0B B BO3AYXeE.

O6bl4HO 3arpA3HeHMe BO34yXa OT MOBEPXHOCTU onpeaendaeTca yepes KoapduuumeHT
BTOpUYHOro nogbvema K (M') — OTHOWeEHME KOHLEHTPaLUW PAAMOHYKAMAOB B BO3AyXe q K
NJOTHOCTN NOBEPXHOCTHOrO 3arpA3HEHMA NOYBbI O.

Paszbpoc 3HayeHu K Ans pasnnyHbIX paguoOHYKAMAO0B AOCTAaTOYHO 6onbwoi (oT 10 o
107° M) [7] ¥ 3aBUCKT OT TONLWMHbBI CNOS MOYBbI, MCNONb3yeMON ANA OUEHKW MAOTHOCTMU
NOBEPXHOCTHOTO 3arpA3HeHnA o, TMNa NOACTUIAIOWEN NOBEPXHOCTU, CKOPOCTU BeTpa U Ap.
Echn npeanono)uTb, 4TO 3arpA3HeHMe BO3AyXxa MNPOUCXOAMT rNaBHbIM ob6pasom 3a cyer
BEPXHEro cnoAa MNOYBEHHOro MOKPOBA, TO AN ONpPefAeNeHUA O MOMHO WMCNONb30BaTb CJ/ION
NblAEBbIX YACTUL, ieXKaLWMX Ha NOBEPXHOCTM NOYBbI. DTOT CNOM MblAEBbLIX YAaCTUL, OTOMpPaAsca C
NOBEPXHOCTU C MOMOLLbIO CMEeLManbHOTo NblecbopHUKa.

B 1abn. 3.9 npeacrtaBneHbl pa3oBble 3HaYeHUA KoapdMuMEHTA BTOPUYHOTO nNoagbema
(Bpemsa ocpeaHeHma 1 4) gna 10 paAMOHYKAMAOB, OMpeAesieHHble BblleyKa3aHHbIM
cnocobom Ha 3arpssHeHHoM Tepputopun B 45 km ot YAIC cnycta 1 mec nocne aBapuu (npu
cCKopocTu BeTpa 2—4 m/c).



Tabnnua 3.9
Pa3zoBble 3Ha4YeHMA KoapdrLMeHTa BTOPUYHOTO Nogbema

95 95 103 106 144

PagnoHyknupg, Zr Nb Ru Ru B B34cs B7cs “lce Ce 2Pu

K*10>m™ 2,2 2,9 5,7 5,8 1,9 1,7 2,2 2,4 2,7 4,3

MorpewHocTb onpeaeneHna K coctaBnAaeT paBa pasa. Kak cnepyet w3 Tabauubl,
3HayeHuMs  KoadodMuMeHTa  BTOPMYHOTO  MNOAbEMA, PACCYMTAHHble  ANA  CPeAHUX
METEOPONOrMYECKUX YCIOBUI, M3MeHAAUCL B npegenax (2...6)*103 m B Tabn. 3.10
npuBeAeHbl cpeaHne 3HauYeHUa pa3oBbiXx KoadpouumeHToB K Ana pagUOHYKANAOB U NblNeBbIX
4acTuu, NONYYEHHble MO AAHHbIM U3MEPEHUIN B LIECTM HACEeNEHHbIX NMYHKTAaX, PACNOIOXKEHHbIX
Bokpyr YA3C Ha ypaneHumax 20—50 km (l), a TaKkke Ha cneumanbHO 3arpA3HEHHOM

3KCNEePUMEHTaNbHOMN NAoWaAKe cnycTa AeCATKM neT nocne ee 3arpasHeHusa (I1).

-1

Tabauua 3.10
CpefHue pasosble KO3OPULMEHTbI BTOPUYHOTO NOABEMA PASUOHYKAMUAOB M MbINEBbIX YaCTUL,

K*1073(m)™
| I
Lleauni 2.0%0,5 1,6%0,2
Mon 3,0%1,0 -
MayToHun 3,0%0,5 1,8%0,6
Mbinb 1,3+0,4 2,0t0,6
B cpeaHem 2,0t0,6 1,810,5

CornacHo gaHHbiMm Taba. 3.10, koapduumeHT K nmeeT 6/11M3KMe pacyeTHble 3HaYeHus (B
npegenax noOrpewHoCTM MEeTOAUKU WIMepeHUn) A[NA  pPasINYHbIX PaASUOHYKAMAO0B U
Pa3/IMYHbIX CPOKOB, MpoOWeAWnUX C MOMEHTAa nonagaHuvsa Ha no4ysy. Takum ob6bpasom,
KOo3pdMUMEHT BTOPMYHOIO NOAbEMA, PAaCCYMTAHHbIN yKa3zaHHbIM cnocobom, oTpaxkaeT 6onee
YCTONYMBYIO CBA3b MEXAY 3arpA3HEHMEM NOBEPXHOCTU M MPU3EMHOTO ca10A aTmocdepbl. ITH
KoapoduumeHTol 6aM3KM mexagy coboit npu manbix (1—4 m/c) cKkopocTax BeTpa, HO MX
pPa3HOCTb MOMEeT BO3pacTU MPU CUNbHbIX BeTpax. 3HavyeHue KoadpoduumeHta K = 2%¥1072 m!
MOXHO WCNONb30BaTb A8 MNPOrHO3a 3arpsA3HeHWA npu3emMHoOn atmocdepbl M pacyeTa
A0NYCTUMOM NAOTHOCTM 3arpA3HEeHMA MeCTHOCTU. MMeHHO TakMm nyTem paccyuTbiBasachb
AONYyCTUManA NOBEPXHOCTHAA NAOTHOCTb 3arpA3HEHNA MECTHOCTU NAYyTOHKMem-239, -240.

B tabn. 3.11 npeactaBneHbl 3KCNepPUMeEHTaIbHble 3HAYEHUA NPU3EMHbIX KOHLLEHTPALLUN
NAYTOHMA W pPaCCYUTAHHble aHANOrMMYHble Be/IMYUHBLI 4Yepe3 Ko3IOPUUMEHT BTOPUYHOIO
nogvema K = 2*¥103 m™.

Tabauua 3,11
3 2
KoHueHTpauma nayToHua (BK/M~) B NpM3emMHOM c/l0e M MOBEPXHOCTHAA NAOTHOCTb 3arpAsHeHun (Bk/m”)

Moactunatowan
MNepwopg, A » KoHuenTpauua MoBepXHOCTHAA NIOTHOCTb
NOBEpPXHOCTb
3KCNepuMeHTasIbHasn pacyeTHas

LleanHa, Tpasa 2,1*10° 1,9*10° 14*10°
[ecaTtkun net

MalwHa 1,0¥10° 2,1*10° 25*10°
1 mec LlennHa, Tpasa 2,410 1,7*10" 337
6 mec MawHsa, TpaBa 7,4%10° 5,9%10° -




3HayeHUA npuBeAEeHbl ANA pas3ndHbIX nepuoaos (T) ¢ MomeHTa
PaAVMOHYKAMAQ HA NOACTUAAKOWYK MNOBEPXHOCTb WM ANA  Pa3/IMYHOTO
nogctunawoleit nosepxHoctun (OK = 1,1 x 107 Br/m>).

C yyeTOM MeETOAMYECKON MOrpewHoOCTn onpeaeneHna yaenbHOW KOHLEHTpaLuu
pe3ynbTaTbl  MOXHO  CYMTaATb  yAOBAETBOPUTENbHbIMWU. [peAcTaBNeHHble  3HAYeHuA
CBMAETEeNbCTBYIOT O TOM, YTO NOABEM PALUOHYKAUAOB C 3€MHOM NMOBEPXHOCTU HE 3aBUCUT OT
X PU3NKO-XMMUYECKMX CBOMCTB, @ 0OYCNOBNEH NNWDb CBOMCTBAMM HOCUTENEN aKTUBHOCTU —
NblIEBbIMM YACTULLAMM, KOTOPbIE MOMNAAAOT B MPU3EMHbIMA CIOM BO34yXa 3a CYET KOHBEKLUN U
BeTpoBOro noabema. KoHeyHo, rpybble aHTPONOreHHbie BO3AENCTBMA CNOCOOGCTBYHOT
nblneobpasoBaHuio.

B 1abn. 3.12 npepctaBneHbl AaHHble O CPeAHEroAo0BON KOHUEHTpauuuM M30TOMOB B
BO34yxe B ropogax Mpunatu n YepHoboine.

B r. MpunAatn 8 1988 r. KOHUEHTPaALMUA Pu+“""Pu B BO3A4yxe cocTasaana (3...7)*10'19
Ku/n, a makcumanbHas KOHUEHTpauusa BO Bpema NblibHOW Bypu npu ckopocTu Betpa 12..15
m/c ¢ 28 no vions 1988 r. — 4*107'8 Ku/n (OK = 3*10°Y Ku/n).

Takmm obpasom, copep’kaHne PaaUOHYKAMAOB B MblIN, NEXKALWEW Ha NOBEPXHOCTH
noysbl, byaeT onpenenATb COAEpP)KaHME UX B MpPU3eMHOM aTmocdepe q = (,C, rae g, —
yOenbHaa KOHUEeHTpauna pagnuoHyKAMA0B B NblKM Ha 3eMHOW nosepxHocTu, Ku/r; C — macco-
BaA KOHLEHTPALMA NbiAKN B BO3AYXe, r/M>.

nonaaaHusa
XapakTepa

239 240

Tabnnua 3.12
CpefHerofoBsble KOHLEHTPaLuMm U30TOMNOoB B Bo3ayxe B I. Mpunatu u r. YepHobbine 8 1987 —1988 rr. (10"'8 Ku/n)

144Ce 106Ru 137(:S
r. YepHobbinb
1987 r. 137 38 66
1988, 32 20 16
r. Mpunate

1987 r. 320 82 119
1988 r. 160 55 69
OKe 2,2%10°"3 1,9%107"° 4,910

Mpu OTCYTCTBUM APYTUX WCTOYHWKOB 3arpA3HeHUa aTtmocdepbl, KpoOme 3eMHOM
NOBEPXHOCTU, yAeNbHble KOHLUEHTpPauMW PaAMOHYKAMAOB B MNbiIM U B aspo30ae BO3gyxa
OOJ/IXKHbI COBNaAaTb. ITO NOATBEPXKAAETCA IKCNEPUMMEHTANbHbIMU 3HAYEHUAMU YAENbHbIX
KOHLEHTpauui pagnmoHyKANL0B B NblJIM HA NOBEPXHOCTM NOYBbLI U B aTMOCHEPHOM a3p0o30/e B
panoHe YASC B 1986 r. (Tabn. 3.13).

Tabnnuya 3.13
YaenbHble KOHUEeHTpaumm (10'9 Ku/n) pafMoHYKANAOB B NblAM Ha MOBEPXHOCTU MOYBbI M B aTMOChHEPHOM aspo3oie

PagmoHyknnpg, MouBa A3po30/b PagnoHyknng Mousa A3po30/b
Mce 54 43 %Ry 20 38
ce 61 54 “Nb 110 100
Bics 10 6 *7r 74 57
s 20 15 BT 24 15
193Ru 66 120 IPu 0,04 0,05




3.8. TOPAYUE YACTULIbI B NEPBUYHbIX N BTOPU4YHbIX BbINAAEHUAX
NOCNE ABAPUM HA YEPHOBbI/IbCKOM A3C

Mpobnema TaK Ha3biBaeMbIX TFOpPAYMX 4YacTul (34ecb paccmaTpuBalOTCA TONbKO
reopmsnyeckme acnekrtbl) 3aaBuna o cebe yxe B nNepBble AHM nocne asapuu. Ha
aBTopagunorpaduax NUCTbeB AepeBbeB HAa paccToAHMAX okono 100 Km K tory ot YASC 6bino
BMAHO 60/NblIOE YNCAO KPYMHbIX YEPHbIX NATEH Ha pOHe o4YeHb cnaboit «Byanm». HeckonbKo
nosxe, B cepegnHe U KoHue maa 1986 r., B npouecce paguoHYKANAHOIo aHanm3a npob noysbl
(npobooTH6OpPHMKKM nowagbd okKono 150 cm2) NpoABMAOCL A0CTAaTOYHO HEOXUAaHHOoe
obcToATENBCTBO — WMHOrga nNpobbl, oTobpaHHbIe HAa POBHOW, PaBHOMEPHO 3a4epPHOBAHHOM
naowaaKke, JAaBanuM pesyabTaTbl, oOTAuMYalowmecs nodytu B 10 pas3. [danbHelwee
paguorpaduyeckoe nccnengosaHme npob NoyBbl MOKA3asl0, YTO MHOTA4A HECKOIbKO AECATKOB
BbICOKOAKTUBHbIX ropsvymx yactuuy onpeaenatoT 6onee 90% akTMBHOCTM BCeM NpobbI.

MepBble pa3paboTkM Npobaembl ropAYMX YACTUL, OTHOCATCA K KOHLY NATUAECATbIX — Hayvany
LecTMAEecATbIX roA0B, KOrga B AanbHUX U rN06aNbHbIX BbINAAEHUAX B pe3ynbTaTe UCMbITaTeNbHbIX
A0EPHbIX B3pbIBOB OblM 06HapYKEHbl M UCCNeA0BaHbl BbICOKOAKTMBHbIE YacTMUbl (MONyyYnBLUME MO
3TOM NPUYMHE Ha3BaHWE TropAYMX), OT/IMYaBLUMECA OT CyMMapHbiXx Npob6 HeobblYHbIM
PaANOHYKANAHbBIM COCTAaBOM — OHM COAEPMKANN NPENUMYLLLECTBEHHO M30TOMbI TYroNAaBKMUX 31€ MEHTOB
(nan TyronnaeBkux coeanHeHuin). JanbHenlne wccienoBaHUA PacINPUAN U yraybunm 3HaHuA o
XMMMUYECKOM U PASMOHYKAMAHOM COCTAaBE ropAYMX YacTUL, pacnpeaeneHnn cyMmMmapHOW pagnoaKkTmUB-
HOCTM W OTAENbHbIX PAAMOHYKAMAO0B HO Pa3MepaM YacTUL, U APYTMX UX XapPaKTePUCTUKAX U CBOMCTBAX.
Paspelwwmnca B 0bwmx yepTax U Cnop 0 TOM, YTO TaKoe ropAYas Yyactuua. ITOMy BOMNPOCY NOCBALEHA
obWwMpHan nuTepaTypa, B KOTOPOM 06CYKAAKOTCA BONPOCHl HaYMHaA OT GOPMMUPOBAHUA YaCTUL, 40 UX
BbINaAaeHU N BO3AENCTBUIA.

FfopsuMe 4YacTuubl, €CciM paccMaTpuBaTb Pas3/IMYHbIE aACMEKTbl SAEPHON 3HEpPreTMkn (He
3aTparnBas npobaembl A4epHbIX B3PbIBOB), MOryT OKa3aTbCA B aTmocdepe no ABYM npudMHam: 1)
HenosHoe cropaHuve B aTmocdepe 3emnu CNyTHUKA C AAEPHbIM PEeakTopom Ha 6opTy; 2) Taxenas
aBapuA peakTopa C NPOHUKHOBEHNEM a3p030eii B aTmocdhepy. Mbl UMeemM 410 CO BTOPbIM Caydaem,
W 3TO BTOpas TAXKesas aBapua peakTopa (nocne YuHACKenna), Kotopasa npusena K obpa3oBaHuio
3HauUTeNbHOro Bblbpoca M popmMpoBaHUA cnefda pPaANOAKTUBHbLIX BbIMAAEHUA Ha MECTHOCTW.
MMeHHO HeM3y4EeHHOCTb FopPAYMX YacTul, 0b6pasyoWMXCs NPU aBapuAX PeaKkTopoB, U NpuBena K pagy
ONCKYCCUN.

K Ta)Kenbim aBapuaM pPeakTOpOB B HACTOAlLee BPemsa OTHOCAT aBapuM C NAABAEHUEM UX
aKTUBHOM 30Hbl M MOJIHON (MAM YaCTUYHOW) pasrepmeTusaumen Kopnyca. KayecTBEeHHbIM W
KO/INYEeCTBEHHbIN COCTaB BbIOPOCOB PAAMOHYKAMAOB B aTmocdepy 3aBUCUT MNpPU 3TOM OT CTOJb
6osblWOro 4ucna ¢akTopoB, YTO He NoAAAeTcA MNOKa C YAO0BNETBOPUTENIbHOM TOYHOCTbIO HU
dM3MYecKoMy, HM MaTemaTUyeckomy (OaKe C  WMCnoNb30BaHMEM BeCbMa MOLLHbIX 3BM)
moaenunpoBaHuio. B CLUA, ®Pl, AnoHUM n page APYrux CTpaH C Pa3BUTOMN AAEPHON SHEPreTUKOM
BEAYTCA MHTEHCUBHbIE PaboTbl NO XMMUUK TAXKENbIX aBapUil N OLLEHKe BbIBpOCoB paanoHykanaos. Ho
Karkgana aBapua NpenogHOCUT CBOM COpNpM3bl. TaK, COrNacHO AaHHbIM MCCnenoBaHMA BblGpOCOB
nocne asapuu B CLLUA Ha ASC «Tpumann-Annena», cogepskaHune noaa-131 un tennypa-132 B Bbibpoce
OKa3a/10Cb Ha HECKO/IbKO MOPSAAKOB MEHbLLE, YeM OXKMAAN0Ch, @ aHaNU3 BbIBPOCOB Noc/ie aBapun Ha
YA3C yKasblBaeT Ha BecbMa 3HauyuTenbHoe (N0 CPaBHEHUID C PaCyYeTHbIM) coaeprKaHue B
BbiOpoCce TPYAHONETYYUX PAAMOHYKNANAOB UUPKOHUA, Bapua, CTPOHUMA, Lepua, NAyTOHUA U
Ap., NnpeBocxoadAlee CogepKaHme paguoHYKANAOB LLe3na, noga u Teanypa.

MopaenmpoBaHue TAXKeNblXx aBapuit AaeT XoTA U HeOONbLY, HO BaXHYO MHPOpPMaLMIO
O XapaKTepUCTUKax 0OpasyroLWMXcA B aBapUMHbIX BbIOPOCAaX asp030/ibHbIX 4YacTUL, B TOM



yucne m ropaunx. Tak, Hanpumep, 6bINO YyCTAaHOBAEHO, YTO BbICOKOE BbiIrOpaHWe ToNAMBA Cno-
cobctByeT 06pa3oBaHUIO YACTUL, HAWMMEHbWMUX pPasmMepoB nNpu Hambonbwem Bbibpoce
PaAMOaKTMBHbIX BelecTB; GPaKLMOHNUPOBAHME PAANOHYKANAOB KOPPEennpyetT ¢ NOPUCTOCTbIO
TON/INBA; CYMMapHas Macca a’po30/ell yBEMUYMBAETCA C POCTOM TemnepaTypbl U MONHOTHI
NpoLEeccoB OKUCNeHUA; BoNblwaA [0NA BblAENAIOWMXCA NPU aBAPUAX BELLECTB NEPEHOCUTCA B
BUAE a3p030/iel ¢ pasmepamum yactuy B MHTepBane 0,01...10 mkm.

B HacToAwem naparpade Mbl OrPpaHUYMMCA PACCMOTPEHMEM BbICOKOAKTMBHbIX YaCTUL,
KOTOpble XOpPOLWO NPOABNAAIOTCA HA PEHTFEHOBCKOW NJIEHKE MPW TaKOM 3KCNO3MuuK, Korga
Bya/ib MENKMX YaCTUL, MPAKTUYECKM HEe 3aMeTHa.

K BbileynomMaHYTbIM reodpmusanyeckMm acnektam npobaembl ropAYMX YacTuy, Mbl
OTHOCMM BCe BOMPOCHI, KOTOPble KacaklTcA pacnpefeneHna UX B Pas/IMYHbIX KOMMNOHEHTax
OKpyXatowen cpeabl (NoYBa, BO3AYX, AOHHbIE OTNOXEHUA, NNCTbA U XBOA AEPEBbEB U T. A.);
pacnpefeneHnAa 4YacTuy, NO pa3mMepam, MOCKONbKY 3TO CBA3AaHO C XapaKTepUCTUKAMMU
BbINAAEHUN; pacnpefeneHna paguMoHYKAMAOB MO PasHbIM TUMAM YacTul, WM, KOHEYHO,
BTOPUYHOTO 3arpA3HeHMsa aTmochepbl rTOPAYMMM YACTMLAMM B NPOLECCE BETPOBOIO NOAbEMA
nblNu.

A3po30nbHOE 3arpsA3HeHMe aTMOCHEPHOro BO3Z4yXa MOXKHO pa3fenuTb Ha ABa 3Tana:

nepBblit, OTHOCUTENbHO KPAaTKOBPEMEHHbIM, — 3TO 3Tan Bbi6poca PafMOaKTUBHbLIX NPOAYKTOB
M3 peaKkTopa, NepeHoC PaAMOaKTUBHbIX 06nakoB B aTmocdepe M ocaxaeHWe aspos3onei Ha
3eMHYI0 M BOAHYH MNOBEPXHOCTb; BTOPOW, HENPEepbIBHbI, — BTOPUYHOE 3arpA3HeHue

aTmocdepbl 3a CYET NPOLECCOB BETPOBOTO NOAbEMA MNblAN.

B cooTBeTCTBMM C TaKUM pa3geneHnem bbin opraHM3oBaH oTbop Npob pagnMoaKTUBHOIO
A3p030/18 C CoAepPKAWMMMCA B HEM FOPAYNMMM YaCTULLAMMU,

Mpobbl NoYBbl OTOMpPANNCh U3 BEPXHETO CA0A TONWMHOMU MeHee 1 cm, KOTOPbIN nNepep,
nocTynneHMem Ha pagmorpaduio TwaTesbHO BbiCYWIMBANCA U Nepemelunsanca. NMpumepHo TakK
e oTbMpanncb M roTOBUIUCHL NpenapaTbl A4OHHbIX OTNOXEHUIM B peKax U BOAOEMAX.

Mpobbl aTmocdepHbIX BbiNageHUI, BblI3BaHHbIX BTOPWUYHBIM MOABEMOM MblAM,
oTbupanucb B 60-knnometpoBoi 30He BOoKpyr YASC Ha ceTu peneposB (naowaab 11,5 Thic.
km?). 3Ta ceTb npeactasaser coboil paguanbHYO CUCTEMY, B KOTOPOi Mo 36-TU paguycam
yepes Kaxkable 10° paccTaBneHbl penepHble cToNObl BbICOTOM 1 M Ha CAeAyroLWMX PacCTOAHUAX
OT ueHTpa 4-ro 6n10ka YASC: 1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 12; 14,5; 17; 20; 25; 30; 37,5; 45;
52,5; 60 km. [Ona otbopa npob6 BbiNafaeHWW Ha penepHble CcToNb6bl HaaeBaloTCs
BMHUN/IACTOBbIE NPAMOYrosibHble nnaHweTbl pasmepom 50 X 60 cm, Ha KOTOpPbIX KpenuTcA
OOWH Ccnok oTbeneHHOMW MapAaM TaKoro Xe pasmepa. Mapns 3KCNOHMpPYeTCs B TeyeHue
Mecsla, Nocne Yero CHUMaeTca M nepeBo3unTcsa B nabopatoputo Ans aHanusa. [na nsyyeHua
roOpAYMX YacTUL, U3 LLEHTPA NAAHLWeTa Bbipe3aeTcA NPAMOYIroabHMK pazmepom 15 X 20 cm.

OCHOBHbIM METOA0M BbIABNEHUA TOPAYUX YACTUL, ANA nocaeayrowen BblIBOPKM UX U3
0TO6pPaHHbIX NPO6 cNy)KMna aBTopeHTreHorpadua.

3a Becb nepuoa wuccneaoBaHMA Hamu  OblNo  BbINOJIHEHO HECKONbKO COTEH
aBToOpeHTreHorpadumii pasnnyHbix nNpob. B oCHOBHOM 3TOo 6bliM Npobbl NOYBbLI, AOHHbIX
OT/I0OXKEHWUN U NbINK, BbiNAaBLWEN HAa MapaeBble NJaHLWeThI.

OCHOBHOM aNbTepHaTMBON aBTOpPeHTreHorpadum cneayetr CcYUTaTb JUWb METOA
BbIODOPKM YACTUL, C NMOMOLLbIO Y3KOKOANAMMUPOBAHHOIO, HamnpaB/ieHHOro Ha Uccaeayemyto
NOBEPXHOCTb [AEeTEeKTopa, KOTOPbIA aBTOMATMYECKU WAN BPYYHYO, NOCAeAO0BaTENbHO U
HenpepbIBHO CKaHMPYET 3Ty NOBEPXHOCTb. MMpaKTUKa (Mbl MCNO/Ib30BaNM TaKoM cnocob elle B
Hayane 60-x roaoB) NOKa3blBaeT, 4YTO 3TOT MeToh nNpu O6OAbWOK TPYJOEMKOCTU He
rapaHTMpyeT NONHOro obHapyXeHna aaxe BeCbMa aKTUBHbIX YacTul,.



Mcnonb3yembi HAMWU MeToa aBTOPEeHTreHorpadmnm No3BonAeT:

a) OAHO3HAYHO ONpPeaeNnUTb HaM4YMe U KONIMYECTBO FOpPAYNX YacTuL,;

6) NPOBECTU MEPBUYHYID UX KNacCUOUKALMUIO MO Be/IMYMHE aKTUBHOCTU (N0 pasmepy U
WHTEHCUBHOCTU NATHA);

B) obecneuynTb BblAeNieHUE OTAENbHbIX 4YacTUl, (eC/IM OHM He B KOHromepaTe) M3 ux

COBOKYMHOCTK Ha obcnegyemon NAowaan ANA gaNbHEMWero raMmma-cnekTpoMeTpuyYeckoro
M pagnNOXMMUYECKOTro aHaNN30B;

r) BbIIBUTb 4OCTAaTOYHO MANOAKTUBHbIE YAaCTULLbl, IKCMOHMPYA Npoby fonroe Bpems;

a) €c0o34aTb BaHK ropAaYnX YacTuL, C UX AeTaNlbHbIM ONMUCAHUEM.

Ha pwuc. 3.15 npeacrasneHa aBTOpeHTreHorpamma npenapaTta, NPUroToBAEHHOro U3
npobbl NOYBbI, B3ATON B paMoHe «pbixero» (T. e. normbwero oT o06ayyeHUs) neca Ha
pacctoaHun 1,5 km oT 4-ro 6n10ka YASC Ha asumyTe 210°.

Ha puc. 3.16 noKkasaHa aBTOpeHTreHorpamma npenapaTta, NPUroTOBAEHHOTO U3 NPobbl
OOHHbIX OTNIOXEHUW B LLeHTpe CeBepHOW YacTu npyga-oxnagutensa, npumepHo B 200 m ot
3anagHoro b6epera, npuMMblKatowero HenocpeactseHHo K YASC. YeTKo BUAHbI NOYEPHEHUA B
MecTax NOKaNn3auumn ropavynx 4yactuuy. Ha aBTopeHTreHorpamme MX He OYeHb MHOTO, TaK Kak
3Ta npoba 6blna noaBeprHyTa pasfeneHuio (pacceBy) no pasmepam, M Ha PUCYHKe
npeacraBneHa akcnosunuyma ¢pakumm ot 0,3 go 0,5 mm.

Mo BHewHemy BUAY peHTreHorpammsbl Ha puc. 3.15 n 3.16 mano oTamyaroTCca gpyr oT
Aapyra.

Ha puc. 3.17 n 3.18 npepcrtasneHbl peHTreHOrpammbl, NoayyYeHHble B pes3ynbTaTe
9KCMOHMPOBAHMA KYCKOB Map/un, Bbipe3aemblX U3 NAAHLWEeTOB, T. €. HAa HUX NOKa3aHbl ropayne
YyacTUubl, OKasaBlMecA B BO3AyXe B Mpouecce BeTPOBOro nogbema MbliM M OCeBLIKE HaA
nnaHweTte. Ha puc. 3.17 (8 Kkm ot YAIC) BMAHLI YeTbipe 4YacTuubl C BbICOKOW yAenbHOM
aKTUBHOCTbIO M BOCEMb YacCTUL, CO cpeaHel aKTUBHOCTbIO (ABHO MeHbluee Mno4YepHeHue
nateH). Ha puc. 3.18 (30KkM) BUAHbI BCErO YeTblpe YacTULLbl, KOTOPbIE Mbl TO/IbKO YTO Ha3BaAuU
cpesHUMMN,
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Puc. 3.15. ABTOPEHTreHOrpaMma BbICYLIEHHOTO rPyHTa, 0TOBPAHHOTO B «PbIXKEM» Slecy
Ha pacctosiHumn 1500 m K 3anaay (asmmyt 210°) ot 4-ro 610Ka YASC.



Mocne aBTOpeHTreHorpadmMm BCe Y4aCTKM IKCMOHMPOBAHHbLIX NPO6, Ha KOTOPbIX 6biNK
BbIABNEHbl CKONb-AMO6O 3ameTHble NATHAa MNOYEepHeHWs, NoABeprasunuce npoueaype
BM3Ya/sIbHOIO KOHTPO/A NO4 MUKPOCKONOM C bonblwunm yBennyeHnem. CnefdyeTt cKasaTb, YTO
3a Becb nepuog paboTbl C YacTULAMM Mbl MPAKTUYECKU HU pas3y He BUAENU OTAENbHbIX
ropaumx Yactuy. OHM GUKCUMPOBANUCb NNBO KaK «Hae3aHMKU» Ha 6onee KpymHbIX YacTmuax,
NMbo B KOHI/IOMepaTe 4acTul, B KOTOPOM WMMEHHO rOpAYYyl 4YacTuuy BblAennTb 6bino
AOCTAaTOYHO TPYAHO. DTO CBA3AHO C TEM, YTO BCe OTOOpPaHHbIE HAMM YaCTULbl MOXXHO HAa3BaTb
BTOPUYHBLIMU. MMTOACHUM 3TOT TEPMMUH.

Puc. 3.16. ABTOpeHTreHorpamma Cyxoro ocTaTka AOHHbIX OTN0XeHUM, 0TobpaHHbIx 14.03.89 .
Ha pacctosiium 200 m oT 3anagHoro 6epera npyaa-oxnaautens (1350 m ot 4-ro 610ka YASC).

N3 obwmnx coobparkeHuin, cnegya GeHOMEHONOTNUN aBapUnN, MOXKHO YTBEPKAATb, 4YTO
a’po30/ibHAA KOMMOHeHTa Bblbpoca [0/KHaA 6bl1a 06A3aTenbHO BKAOYATL  YaACTUUbI
cnenylowmx ABYX OCHOBHbIX (MO CTPYKType M coCTaBy) TUNOB:

1) BbibpoweHHOe B aTMocdhepy AMCNEPrMpoBaHHOE BELECTBO TEN/TOBLIAENAIOWMX 3NEMEHTOB,
KOTOpOe BKJ/YaeT KaK paAUMOHYKAWAbI TOMNAMBA, TaK M OCKOJMIOYHble U HaBefeHHble
PaAMOHYKANADbI, HAKONUBLUMECA 33 BpeMA paboTbl peakTopa;

2) 4yacTtuubl, obpasoBaBwuecAa B pe3ynbTaTe KOHAEHCALWMU MUCNAPUBLUMXCA BeLECTB Ha
Pa3NUYHbIX 3apoablwax (AApax KOHAeHcauuu).

Yactmubl 1-ro  TMNa  AOJ/IKHbI  XapaKTepu3oBaTbCA  AOCTAaTOYHO  YCTOMYMBbLIM
PaAMOHYKANAHBIM COCTaBOM, TOrA4a KaK COCTAB 4acTul 2-ro TMNa B 3HAYUTENbHOMU CTENEHMU
3aBUCUT OT AAep KOHAeHcauuu. HecCOMHeHHO HannuMe KombuHauui (Becbma pas/nyHbIX)
4acTUL, 3TUX ABYX TUMNOB, HaNpMMep, B CAyvyae Korga A4pOoM KOHAEHCALUM YacTmubl 2-ro TMna
ABNAETCA AUCNEPrMPOBAHHOE BELWECTBO, T. €. YacTuua 1-ro Tuna.

MNocne ¢a3bl 06pa3oBaHNA NEePBUYHbLIX YAaCTUL, NMPOLOKANCA NPOLECC U3MEHEHUA UX
dopmbl M cocTaBa Ha CTagMu aTmochepHOro NepeHoca 3a CYeT B3aMMOLENCTBUA NEPBUYHbBIX
4acTUL, C HEPAAMOAKTUBHOM aTMOCHEPHON NbINbIO. YKe B 3TOM NpoLuecce MHOrMe nepBuYHble



YacTMUbl CTAHOBATCA KOHromepaTamu. A 3aBeplwaeTcs npouecc o06pasoBaHMA 4acTuy, C
PaAMOaKTUBHbIMU HOCUTENSAMU (KOTOPble Mbl Bbllle Ha3Ba/aW BTOPMYHLIMM) HA CTaAMW BblMageHUs
PaAMOaKTUBHOM aTMOCdEPHOM NblIM HA 3EMHYH0, BOAHYHO MW aHTPOMOTEHHY MOBEPXHOCTU UK NPU
€e B3aMMOAENCTBMU C 3/IEMEHTAMM PACTUTENIbHOCTU. 34eCb BbiMaBLIME YaCTULbl LOMNOJHUTE/IbHO
oborawatoTca HepPaAN0aKTUBHBIMW KOMMNOHEHTAMM.
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Puc. 3.17. ABTOpeHTreHorpaMmma LLeHTpasibHOM YacTM Map/IeBOro NiaHLweTa, 3KCNOHNUPOBAHHOTO
B TeyeHune mecaua (2.09.88 r.—5.10.88 r.) Ha penepe (a3umyT 250°; 8 KM oT 4-ro 610ka YAIC).

Mbl npocnegmnm sToT NyTb OT NEPBUYHOM YacTULpbI A0 TOM, KOTopasa byaeT BHOBb NOAHMMATLCA
B BO34yX Moj, AeWCTBMEM BeTpa, A/1A TOro Ytobbl NOAYEPKHYTb Creaylowme ABa NOMOXKeHuA: 1)
AMCNEePCHOCTb rOPAYMX YaCTUL, OKA3aBLUMXCA B BO3AYyXE B NpoLeccax BETPOBOro NepeHoca, He A0MKHA
OT/IMYaTbCA OT AMUCNEPCHOCTM HEPALMOAKTUBHOM NbIIM B KaXKA0M KOHKPETHOM MeCTHOCTW; 2) npu
OUEeHKe MeAWKO-OMOoNorMyeckom OMNacHOCTM  TOPAYMX  YacTUL, He caedyeT  WUCNOAb30BaThb
pacnpefeneHne No pasmepam NEepPBUYHBbIX FOPAYMX YaCTUL, TaK KaK 3TO MOXKeT MNpuBecTu K
6onbWNM OWINOKaM B TaKUX OLLEHKaX.

Ha pwuc. 3.19 npepactasneHbl pes3ynbTaTbl B3aMMOAEWUCTBUA MENKOM paguMOaKTUBHOM
MblIN C MAaTePUaANOM NOYKU. Takaa BTOPMYHAA rOpAYAA YaCcTULLA BbiNana Ha NAAHWET NeTom
1989 r. (asumyT 250°, paccToAaHMEe OT aBapUMHOro 610Ka 8 Km).

Ha puc. 3.20 npeactaBneHa potorpaduna nogq MMKPOCKONOM TUMUYHOFO KOHI/ioMepaTa
PaAMOaKTUBHbIX U HEAKTUBHbIX YacTuL, (YacTuubl oTo6paHbl M3 BbiCylWEHHOW NPobbl AOHHbIX
OTNOXEHUM npypa-oxnagutenda). Ha yacTuuax pasmMepom OKONAO MUNMMETPA BUAHbI
ONNaBNEHHble «HAae34HWKMU» MeHblero pasmepa, KOTOpble M ABAAKTCA NEPBUYHLIMMU
ropaYmmum Yactmuamm, BbinaBWMMKM HA BAN3KUX PACCTOAHUAX OT MeCTa aBapuMn.
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Puc. 3.18. ABTOpeHTreHorpaMmma LieHTPaIbHOM YacTu Map/IeBOro NAaHLETa,
3KCNOHWPOBAHHOTO B TedeHWe mecaAua (9.09.88 r.— 10.10.88 r) Ha penepe (azumyT 20°; 30 Km OT 4-ro 6/10Ka).

Puc. 3.19 Menkue yacTuupl, 3aKpPenmBLLMECA Ha PAcTUTE/IbHOM 06beKTe

Ha puc. 3.21 nokasaHa ropsyas 4actvua, npeacraBnaiowas ocobbli MHTEPEC, TaK KaK OHa
OTHOCUTCA K 0cOBoMY Klaccy ropaYymx 4acTul, B YepHOObINbCKMX Bblbpocax. OHa oTob6paHa TakXKe Ha
nnaHwet B 1989 r. (a3mmyT 250°, pacctoaHue 8 Km). Mo CTPYKType — 3TO Kyco4yeK rpadumToBOro nenna.



OAuH M3 UCTOYHMKOB ero obpasoBaHMA — 4epHasa CTpyAa nenna, Kotopasa BblbpacbiBasiach B
OCHOBHOM B IOXXHOM W 1Oro-3anagHoOM HanpaB/JeHUAX BO BTOPOMN NosoBUHe AHA 26 anpena 1986 r. Mo
3TOMY BOMPOCY eCTb YeTKMe CBUAETE/IbCKME NOKa3aHUA. ITU YacTULLbl NE€rKo paspyLLatoTCA OT Jerkoro
NPUKOCHOBEHMA UT/bl, YTO XOPOLLO PErNUCTPUPYETCA NOL MUKPOCKOMOM.

Mocne npoueaypbl BM3YyanbHOro KOHTPOAA C YacTUYHbIM ¢doTorpadmpoBaHnem Bce
y4acCTKun npoo, KOTOpPbIM Ha aBTopeHTreHorpadmax COOTBETCTBOBaNU yeTKo
MAeHTMPUUMPOBAHHbIE NOYEPHEHMA, Bbipybannucb, MM NpUcBanBaaMCb CBOW MacnopTta, U OHMU
NOCTYNanm Ha raMmMa-crnekTpomMmeTpUYeCcKnii aHanms.

e

Lewaalasig

Puc. 3.20 doTorpaduma noa MUKPOCKONOM TUMMUYHOTO KOHIFNOMepaTa PaLMOaKTUBHbBIX U HEPAAMOAKTUBHbIX YacTUL,
(LOHHbIE OTNOXKEHUA NpyAa-0OXNagnTens)

PagnMoOHYKNMAHOMY aHanuM3y Ha MONYNPOBOAHWKOBbLIX Tramma-CnekTpomeTpax 3a
NCTEKW N nepuos Hamu 6bi10 NOABEPrHYTO HECKONbKO COTEH YaCTUL, MW KOHIOMepaToB
4yacTul, B pesysibTaTe Yero BbIACHUNOCH, YTO, ECAU HE BAABATHCA B NOAPOOHOCTH, BCE YaCTULbI
[EenATcA Ha ABe rpynnbl:

YyacTuubl, cogepawme uepuin-144 v UMPKOHMN-95 N AONONHUTENBHO BKAOYaKOLWME TOT
MAn nHou Habop pagAnMoOHYKNINAO0B.

4acTuubl, B KOTOPbIX 3TW PAAUOHYKAMAbI MO0 MNONAHOCTbIO OTCYTCTBYIOT UMK
NPUCYTCTBYIOT B €4Ba 3aMeTHbIX KOMYecTBax

Takoe pa3peneHue Ha gBe rpynnbl AOCTAaTOYHO NIOTMYHO 06bACHAETCA ABymA pasamu
BbIGpOCa pagMoOaKTMBHbLIX NPOAYKTOB U3 pa3pyLlweHHOro peakrtopa. Bo Bpemsa cepun B3pbIBOB
HOYblO U yTpom 26.04.86 r. nponsowen aspo3o/bHbli Bbibpoc (1-a ¢asza), paAMOHYKANAHDbIN
coctaB KoToporo 6bin 61M30K K HedpaKLMOHMPOBAHHOMY OT COCTaBa roOpYero U OCKONKOB
OeNeHNA K MOMEHTY aBapuu.



Puc. 3.21 FopAvan yactmua, coctoawan us rpapuToBoro nenna
(Bbinana Ha nnaHwet B 1989 r. Ha paccTtoaHuK 8 KM. oT HAIC)

dasa) npoucxoamMn npu BbICOKOWM

Bbibpoc B nepuos noxkapa peaktopa (2-a
TemnepaTtype M, KaK Y)Ke XOpOolWO M3BEeCcTHO, Obll 3HauyuMTenbHO oboraweH uesnem-137,

uesnem-134, hogom-131 n gpyrumun NeTy4ynMmmn NpoayKTamu.
B Ttabn. 3.14 npepcTtaBaeHbl pe3yabTaTbl PagMOHYKAMAHOTO aHanusa 20-TM ropavux

YyacTuL, U3BAEYEHHbIX U3 BbiNadeHNN Ha NAaHLWeTbl BecHoW 1989 r.
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Puc. 3.22 Tamma-cneKkTp ropayen yactmubl, oboraweHHon pyTeHMem-106
(«pbXknit nec», asumyT 210°, 1500 m. oT 4-ro 6;10Ka YAIC)



Kak BMAHO W3 AaHHbIX Tabauubl, ropayMe 4acTUlbl MMET BecbMa pPasUYHbIN
pPaAMOHYKAMAHBIM cOCTaB M BCcTpevatoTca B 1989 r. B BbiNaAeHUAX No Bcen Tepputopumn 60-
KnaomeTpoBon 30Hbl. ObpalwaeT Ha ceba BHUMaHNE pe3Kkoe oboraweHne oTAeNbHbIX YacTul,

pyTeHuem-106.

Puc. 3.23. KoppenaunoHHasa 3aBUCMMOCTb KO3pPpuUUneHToB GppakLMOHNPOBaHMA 195144 (1137144)
ANA TOPAYUX HACTUL, 0TOBPaHHbIX M3 NpPob noysbl B 1987 —1988 rr.
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Puc. 3.24. KoppenaumoHHasa 3aBUCMMOCTb KO3DOULMEHTOB PpPaKLMOHMPOBAHMUA 1106144 (1137144)
ONA TOPAYMX YacTumL, OTOOPaHHbIX M3 NPob noysbl B 1987—1988 rr.
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Puc. 3.25. KoppenaunoHHasa 3aBUCMMOCTb Ko3dpdrumeHToB GpakLMOHMPOBaHUA 1125144 (1137144)
O15 TOPAYMX YacTUL, OTOBpaHHbIX M3 Npob noysbl B 1987—1988 1.



Ha pwuc. 3.22 npepactaBneH ramma-cnekTp OAHOW M3 TaKMX YacTul, OTOBpPaHHbLIX B
«pbi)kem» necy (pgata namepeHna — 1 mapta 1989 r. Ha ramma-cnekTpe cymmapHoi npobol
noys, oTo6paHHON B TOM e MecTe, NUK Le3na-137 B HECKONbKO pa3 BbiWe NUKA pyTeHUuA-
106, a Ha puc. 3.22 — HaoboporT.

MpeactaBnAeTcs  MHTEPECHbIM  CPABHUTb  XapPaKTEPUCTUKU  GPAKLMOHMPOBAHUA
PaAVMOHYKAINA0B B TOPAYUX YACTML,AX NO TOM CXeme, N0 KOTOPOM aBTOPbI AEeNaNn 3TO paHblie B
cnyyae npob atmochepHOro aspo3o/s M BbiNaAeHWU nocae agepHbix B3pbiBoB. Ha puc. 3.23 —
3.25 npeactasneHbl pe3ynbTaTbl TAKOrO aHANAM3a 414 YeTbipex Nap PagMOHYKAMO0B: ONOPHan
napa — uesuin-137/uepnii-144, nccnepyemble napbl — UMPKOHWUIN-95/uepuin-144, pyTeHUiA-
106/uepuir-144, cypbma-125 uepuin-144.

KoaddpurumeHTbl GpakuMOHNMPOBAHMA PACCYMUTaAHbl MO OObIYHBIM dopmMynam (CMm. HUNXKe
n.4.4). Kak BMAHO U3 pPUCYHKOB, KOPPENALMOHHbIE 33aBUMCMMOCTM paccMmaTpUBaEMbIX
Ko3pdnumMeHToB GPaKLMOHNUPOBAHMA MMEIOT TAaKOM XKe XapaKTep, Kak M Npu A4EPHbIX B3Pbl-
Bax: LMPKOHMN-95 npakTUyeckn He GpaKUMOHMPYET NO OTHOLWEHUIO K ueputo-144, pyTeHun-
106 nposBAAET HECKO/MIbKO MEHbLIYIO NeTy4YecTb, Yem ue3unin-137, a cypbma-125 — Haobopor,
6onbyto.

HecmoTpa Ha TO, YTO nocne aBapuun Ha YAISC npowno 6onee 4YeTbipex NeT, U3y4yeHUe
bopMbl, CTPYKTYpPbl MU XMMWUYECKOTro COCTaBa roOpPAYMX 4YacTuuy, ocTaeTcAa ocTpon npobnemown.
Mpu 3TOM HEOBXO4MMO NOMHUTbL, YTO C OAHOMN CTOPOHbI, KaXXAasn OTAENbHAA ropAaYan YyacTuua
HeceT 6onbwy MHGopMauUD O PU3UKO-XMMUYECKMX NpOLEeCcCax, KOTopble NPOXOAUNN BO
BpeEMA aBapuM M WMEHHO B TOT Nepuog, Koraa [AaHHAs 4YacTuua 6bina BbibpoweHa B
aTmocdepy, a C APYron CTOPOHbI, NpeAcTaBAAET 3HAYMUTENbHYIO ONACHOCTb A1 BCErO XUBOTO
BBUAY CYLLECTBEHHON KOHLEHTPALMKN PaAMOAKTUBHbBIX BELLECTB.

Tabnvua 3.14
PafAMOHYKANAHbIN COCTaB rOPAYMX YacTULL, BbIMABILIMX Ha NnaHWeTbl BecHoW 1989 r. (bk/uyacTuuy)

Roo pp,:THGaOT;; mecra PagnoHyknung :g:TZA:T%a;;; PagnoHyknng,

a... ° R km %Ry Bics Ycs Mce a... ° R Kkm %8Ry Bcs Bcs "ce
40 14,5 - 7,7 11 - 250 8,3 - 2,0 3,2 240
40 14,5 - 7,2 13 - 250 8,3 - 2,1 3,9 240
60 25 26 1.4 2,5 200 250 8,3 - 2,6 4,6 250
80 20 - 3.5 2,1 420 250 25 - 2,6 4.8 230
120 10 91 1.3 2,9 170 250 60 - 49 11 100
190 12 - 3,3 8,9 430 270 30 17 11 19 780
240 10 32 2.6 3,9 220 270 30 100 2.3 3.9 220
250 8,3 160 26 58 1900 270 30 35 4.4 4,8 160
250 8,4 200 9,0 21 2700 310 8,3 - 1,1 2,6 94
250 8,3 - 89 190 3200 360 14,5 - 1.5 6,2 120

MpumeyaHune, a — asumyT; R — paccToaHue.



Fnasa 4
PAANOAKTUBHOE 3ArPASHEHUE MECTHOCTHU
B B/IMMKHEN U AAﬂbHEIﬁ 30HAX MO AAHHbIM ASPOrAMMA-CbEMKHA

HauunHan c 26 anpens (oanH BblNeT Ha BepToneTe) u ganee c 27 anpena 1986 r. 1 no HacTosLee
Bpema B paauyce o 40 Km ot A3C, a TakKe B pganbHen 30He EBponenckon Tepputopum CCCP
cnykbamm  FTockomrmagpometra CCCP  perynAapHO  OCYLLECTBAAETCA KOHTPOAb  PagvaLMOHHOWN
06CTaHOBKM B aTmocdepe M Ha MECTHOCTU U U3MEPEHUA PAANOHYKAMAHOFO COCTaBa C NOMOLLbIO
COOTBETCTBEHHO [03MMETPUYECKOM W CNEeKTPOMETPMYECKOM annapaTypbl, YCTAaHOBAEHHOM Ha
camonetax AH-30p, aByx MNn-14, septonetax Mu-8 n K-26 (B TeyeHune anpena—mas 1986 r. Takue
N3MepeHNA NPOBOAMUNNCH EXKEAHEBHO).

PeHTreHomeTpuyecknit npmubop UMNM-54, yctaHOBAEHHbIN Ha camo/sieTax U BepToneTax,
no3BonseT BECTU U3MepeHUa mouiHocTer fo03 oT 1 mKkP/4y pno 100 P/4y, comepXuUT AATUYMKM,
6/1M3KMEe MO CBOEWN XapaKTEPMUCTUKE K BO3AYXO03KBMBaNEeHTHbiM. CamoneTbl AH-30p, Un-14 u
BepToneTbl Mu-8 TakKe 060opyAoOBaHbl CMEKTPOMETPUYECKOW anmapaTypoi, NMO3BONAOLLEN
OUEeHMBATb CMEKTPaNbHbIX COCTAB ramMma-uU3Ny4eHUA PaASUOHYKAUAOB C MMUHUMANbHbBIM
YpOBHEM pagmnaumMmn Ha mectHocTu o 100 mKP/4 n HenocpepcTBeHHO onpeaenaTb NNOTHOCTb
3arpA3HEeHMA MECTHOCTU OTAENbHbIMWU PAAMOHYKAMAAMWU. [OAnA KannbpoBKM aBUALMOHHOM
annapaTtypbl WCNONb30Ba/JUCb CNeuuanbHO BblbpaHHble KanMbpoBOYHbIE NAOWAAKKU, C
KOTOpbix OoTbMpanucb npobbl rpyHTa AnAa nocnepytouwero nNabopaTopHOro CnekTpasibHOro
aHanun3a obpasuoB M onpeseneHnsa NOBEPXHOCTHONO 3arpA3HEHMA MECTHOCTU. YKaXKeM TeM He
MeHee, YTO NPU NOJIYy4EeHUM OKOHYATEIbHbIX AAHHbIX 06 YyPOBHAX paanaymnm U NOBEPXHOCTHOM
3arpA3HEHNN PAAUOHYKAMAAMN OTPOMHYIO PONb UTPASN HAa3eMHble NU3MepeHUA.

4.1. PAAUOAKTUBHOE 3ATrPASHEHUE
B PAMOHE A3C HA B/IU}KHEM CNEAE

B pe3ynbTaTe pacnpoCTpaHEHMA PAaANOAKTMBHbIX MPOAYKTOB B aTMOCcdepe U NX OCaXKAEHUA Ha
NoACTUNAIOLLLYIO NMOBEPXHOCTb B nepuog ¢ 26.04 no 30.04.86 roaa chopmmpoBanacb BAMKHAA 30Ha
pPaAnOoaKTUBHbIX BbINAAEHUIM, NPOCTUPatoLWAsca npumepHo Ha 90 Km K 3anaay, 60 Km K ceBepy 1 40 Km
K 10Ty N0 M30YPOBHIO paauaummn 3 mP/4y Ha 11 mas 1986 .

N3mepeHna ypoBHen pagunaumm B npumblikatowem K A3C pailoHe Ha yganeHuax go 100
KM MNpoOBOAUNUCL BHavane c nomouwbtlo camoneta AH-30p. 3HayeHMA YpPOBHEN paauauumu,
M3MepeHHble C camosieTa, NPUBOAUAUCL K BbicOTe B 1 M C momouwblo KoapduumeHToB, nony-
YEHHbIX 3KCMEPMMEHTANIbHO NyTeM MNPONAETOB HAa Pa3/IMYHbIX BbICOTAaX (CbEMKM «BbICOTHOWM
KpuBomn»).

CpeaHue 3HayeHua kKoapdpuuymeHtos K(H) npuBegeHma mowHOCTEN A03 K YPOBHIO 3€MHOM
NOBEPXHOCTU NPUBEAEHbI HUXKE:!

HM oo o 50 100 150 200 250
K(M) oo o o 1,55 2,4 3,5 50 7,5

dopmupoBaHne BAUKHUX 30H 3arpA3HEHMA B OCHOBHOM 3aKOHYMAocCb K 1 mana. KapTbl
pacnpegeneHua ypoBHeM pagnayunm Ha mectHoctn B 3oHe A9C 1 mana 1987 r., 1 mana 1988 r. u
1 masa 1989 r. npuBeaeHbl Ha puc. 4.1—4.3 (cm. Takxke ra. 2, B TOM yucae KapTbl 3a 10 masd
1986 r.). KapTbl ypoBHEN paavaumnm UCNONb30BaANAUCL B Aa/ibHENWEM ANA NPUHATUA MHOTUX
OTBETCTBEHHbIX peweHUi. 30Ha C ypoBHEM paauauum 5 mP/4y yepes 15 aHel nocne aBapuu
npocTupanacb B BUAE Y3KOW NONOCHI HA 85 KM K 3anaay M B BUAE WMPOKON 0b6nacTn Ha 45 km
K ceBepy.



Puc. 4.1. Kapta ramma-nons (mP/u), 1 maa 1987 r.

PacnpepeneHna ypoBHel paavauunm BAOAb 3anagHOM W CEBEPHOM ocel cnena
pPagnNoaKTUBHbIX BbiMaZeHU B O/AMMKHEN 30He npeacTtaB/ieHbl Ha puc. 4.4. B tabauue 4.1
npuMBeAeHbl  NAOWAAM  PAAMOAKTUBHbLIX  BbiMAAEHWUINA, OrpaHMYEHHbIe  Pa3INYHbIMMU
M30YPOBHSMMU MOLLHOCTM A03bl, MOAYYEHHbIE MO JAaHHbIM CaMOJIETHbIX W3MEPEHUN B
pa3nnyHble CPOKM B 30HE C/eaa, HenocpeacTBEHHO NpumbiKatowero K A3C.

Puc. 4.2. KapTta ramma-nonsa (mP/u), 1 mas 1988 r.



Tabnuua 4.1
2 .
Mnowaaun (KM°) pagMoOaKTUBHbBIX BbiMafeHUW Ha BAUKHEM caepe, OrpaHUYeHHble PasIMYHbIMU U30YPOBHAM M MOLLHOCTHU
£403bl B Pa3/INYHbIE CPOKM

YpoBeHb MOLWHOCTM Aara n3mepenms
10361, MP /4 29.05.86 1.05.87 1.05.88 26.09.89
300 10
100 45
50 100 3,0
20 385 8,0
10 815 20
5 1100 70 12
1,0 4000 590 400 250
0,5 >7000 900 740 460
0,1 2800 2800 2150

Ha puc. 4.5 noKka3aHO n3MeHeHMe BO BpeMeHU naowanen, orpaHUYeHHbIX U30NTUHUAMMU
MOLWHOCTM A03bl NO AAaHHbIM a3poraMmma-CbeMKMU.

YpoBHU paanaummn 6onee 10 mP/y HaunHana c anpens 1988 r. He pacnpocTpaHATCA 33
30HYy npomnaowaaku. Nnowaam, orpaHMYeHHble N30ypoBHEM pagunaummnm meHee 0,5 mP/y, 3a
nocnegHUn rof NpakTUYECKU HE U3IMEHWUAWUCHb, YTO onpeaenAaeTcA 3HAYUTENbHbIM BKAALOM
ue3na-137 B 3arpA3HeHne TeppUToOpuUn.

(
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Puc. 4.3. Kapra ramma-noaa (mMP/u), 1 mas 1989 i

3arpasHeHne Uesnem MmeeT NATHUCTbIN XapaKTep, YTO 0OYCNOBNEHO KaK AMHAMMUKOM
Bbibpoca, TaK U METEeOPONOTrMYECKMMWU YCNOBUAMM PaACNPOCTPAHEHMA W BbiNageHUA
PaAMOaKTUBHbLIX MPOAYKTOB. 3arpA3HeHuMe APYrMMUM M30TOMAMWU TaKKe MMeeT NATHUCTbIN
XapaKTep, HO B MeHbLel CTENEHMU.

Mo ApaHHbIM pacnpegeneHus MOLWHOCTM A03bl FaMMma-U3/y4yeHUA Ha MEeCTHOCTM B



pasnnyHble MOMEHTbl BpemMeHW OblNo OUEHEHO CyYMMapHOe KO/IMYeCTBO pPagMOoaKTUBHbLIX
NPOAYKTOB, BbiNaBWMKX B O/AMKHEN 30HE pagMOaKTUBHOro caepa. B T1abn. 4.2 npuBeaeHbl
pe3yNbTaTbl MHTErpMpOBaHUA MOLHOCTM A03bl ([P/u]*M?) No NAoOWAAAM, OrpaHUYEHHbIM
M30YPOBHSAMMU, Ha BAUKHEM cnede 33 npedesnamu NpPomnaowankm Ha yaaneHnax ao 60—80
KM, @ TaKe CYMMapHOe KO/MYeCTBO PaAMOaKTUBHbLIX MPOAYKTOB Ha caede, Bblpa’eHHoe B
eaunHUUax saHeprosbigeneHnsa (MaB/c) u B eanHunuax aktusHoctu (Ku).

Puc. 4.4. UameHeHWe ypOBHEW paanaLmMm Ha ocu cneaa.
1, 4 — cbemKa c camoneta AH-30 29.05.86 r.; 2, 3 — cbemka ¢ BepTtoneta Mu-8 15.05.86 1.

A ¢ $ 39 2 4« it 2 4 810, 2

Puc. 4.5. UameHeHMe BO BpeMeHM Naolwaamn, orpaHM4eHHON N30ANHMEN MOLLHOCTU 403bl
(no gaHHbIM asaporamma-cbemku UMT).

Pasnuuma B gonax (%) OT CymMMmapHOro TeOpeTUMYEeCcKOro 3SHeproBblaeneHusn
PaAMOaKTMBHbLIX NMPOAYKTOB B peaKTope Ha pfaHHOe Bpems (npuBeaeHbl B CKOOKax) Ha
6N1MKHEM ciefe B pa3Hble CPOKM OBBACHAKTCA CyW,EeCTBEHHbIM GPaKLLMOHUPOBAHMEM COCTABa
BbINAagEHUN PAaaUOHYKANAOB.

Mpn onpepeneHun obuwero KonMyecTBa PaAMOAKTUBHbLIX MPOAYKTOB, Ha OG/AMXKHEM
cnene UCNoab30BaNNCh COOTHOLWEHUSA

Ln- 1w = 3,8% 10°[K(h)dh,
Lh = 1M =0,113/€



Puc. 4.6. UsmeHeHMe BO BpeMEHM CYMMapPHOM ramma-akKTUBHOCTM Ha BANKHEM caefe no AaHHbIM asporamma-cbemku (1)
M No pesy/sbTaTam pacyeTa Ha OCHOBAaHMM AAHHbIX O MU3OTOMHOM COCTaBe MoYBbl (2).

NHTerpan BbicoTHOM KpuBon K(h) nameHeHnA MOLWLHOCTM A,03bl C BbICOTOM HA BAMKHEM
cnepge B cpegHem AnAa cnepga B uenom paseH 0,11 Km, cpegHAA 3HepruA CcneKkTpa €
pPagnoaKTMBHbIX MNPOAYKTOB Ha 6AuMXHem cneae B nepuopg 5...120 gH nocne aBapuu
n3meHaeTca npumepHo B npegenax 0,9... 0,6 MaB/pacn. [4].

Ha pwuc. 4.6 nokasaHoO M3MeHeHMe BO BPEMEHW I3SHEProBblAENeHUA CYMMAPHOro
KONM4YecTBa PaaMOaKTMBHbLIX NPOAYKTOB Ha BAMKHEM cnepe NO AaHHbIM Aa3pPOramma-CbeMKHU
(wTpmMxoBana KpuBaa — pe3ynbTaTbl pacyeTa MO M30TOMHOMY COCTaBy B Mpobax MouBbl B
CEBEPHON M 3anaAHOoM YacTu cneaa).

N3 Tabn. 4.2 BUAHO, 4TO CYMMapHaA aKTUBHOCTb raMMa-pPaAMOaKTUBHbIX MPOAYKTOB Ha
6/MKHEM cnene yepes rog Nocae aBapum ymeHblwnnocb B 65 pas, a yepes ABa roga nocne
aBapuu npnmepHo B 100 pas.

Tabnuua 4.2
CymmapHoe KO/IN4YeCTBO PaANUOAKTUBHbLIX NPOAYKTOB Ha 6AnKHEM chepe
p
[aTa cbemku cneaa P(P/u) e m? E M3B/c As Ky
29.04.86 r. (4 + 3) 1,75*10° 7,3*10" 2,2*107 (1,7)
11.05.86 r. (4+15) 7,9%10’ 3,3*10" 1,2*107 (1,6)
29.05.86 r. (4 + 33) 4,4%10" 1,8*10" 7,5%10°(1,4)
01.05.87 r. (4 + 370) 2,7*10° 1,14*10%° 4,9%10° (0,6)
01.05.88 r. (4+735) 1,9*%10° 7,9%10" 3,3*10°(0,7)
15.11.89 r. (4 + 1290) 1,2*10° 5,0%10"° 2,0%10°

Ha ocHoBe 3KCNepUMEHTA/NIbHbIX AAHHbIX O MNJOTHOCTM 3arpsA3HEHUA MECTHOCTM B
3anagHoin, CeBEepHOM U HOXHOMW 30HaX OblAN NONYYEHbl 3KCMNEPMMEHTA/IbHbIE COOTHOLIEHUA
MeXAYy MOWHOCTbIO A03bl W  MNAOTHOCTbKD MNOBEPXHOCTHOTrO 3arpA3HEHUA OTAENbHbIX
PaANOHYKANAOB Ha OUKCMPOBAHHbLIA MoOMeHT BpemeHu (o;/P) [4]. DTM NOBEPXHOCTHble
K03 PMUMeHTbl BblNM MCNONb30BAHblI A1 OLEHKM KOJMYEeCcTBa OTAENbHbIX PagUOHYKAUAOB,
BbiNaBWwMx B 6AMXKHEN 30He cnepa, NyTeEM MHTErPUPOBAHUA C MOMOLLBLIO KapTbl CbeMKMK cneaa
Ha momeHT [1 + 15 (Tabn. 4.3).



Tabavua 4.3
PacnpepeneHve Ha 16-11 AeHb NocNe aBapumM OTAENbHbLIX PAaAUOHYKANA0B Ha 6anxkHem cnege (4 + 15)

[lonsa oT akTUBHOCTH Jlona oT aKTUBHOCTH
PagvoHyknng As Ky B peaKTope, PagnoHyknung As Ky B peakTtope,
% %
P1e 2,5%10° 5,0 2 1,8*10° 1,5
B 1,3*10° 5,1 Wice 1,3*10° 1,0
1%, 9,1*10° 1,4 %Ry 5,7*¥10° 0,8
Mce 1,7*10° 1,7 By 1,3*10° 0,6
Ru 1,5%10° 1,4 Ber 2,8%10° 1,9
sy 6,2%10° 1,2 sy 8,5%10" 0,85
ly 6,4*10° 0,85 Bcero 1,6 *

*CpeaHee 3HayeHue.

Kak BuaHo u3 1abn. 4.3, cymmapHOe KOJIMYECTBO PaAMOHYKAMAOB Ha momeHT [ + 15,
BbINAaBWMX Ha ONMKHEM cnefe, XOPOLWO COrnacyetcas € AAaHHbIMW asporamMma-cbemMKu (cm.
Tabn. 4.2). KonuyectBo uesua-137, Bbinaswero Ha O6AMXHEM cnege, N0  AaHHbIM
a3pOCNEeKTPaNbHOMN CbeMKMK cocTaBnaeT npumepHo 0,24 MKu

4.2. PAQUOAKTUBHOE 3AIPASHEHUE MECTHOCTU HA TEPPUTOPUN CCCP

C 26 anpens no 5—10 mana 1986 r. (M B meHblIel cTeneHn go 25 madA) nponcxoamno
dbopmupoBaHME 30HbI PAAMOAKTUBHbIX BbiNageHUM Ha Tepputopum CCCP B coOTBETCTBUM C
meTeoponornyeckmmu ycnosmamn. C camoneta Un-14 8 Hayane masa — UIOHA U B aBrycrte
1986 r. npousBeAeHa asporaMmma-crneKkTpasibHasa CbeMKa 3HauYUTesIbHOM 4YacTu EBponelickom
Tepputopum CCCP. Ha pwnc.3.10 (cm. ra. 3) nokasaHo pacnpeaeneHne ramma-nona Ha
Tepputopum CCCP no n3oypoBHO mowHocTn Ao3bl 0,2 n 0,05 mP/4y Ha Hayano uwoHA 1986 r.
Kak BngHo mn3 puc.3.10, ganbHWe pagMOaKTUBHbIE BbiMaAeHMA OXBaTbiBAlOT 3HAYUTENbHYIO
yacTb EBponenckon Tepputopmum CCCP, BKAtouYaa YKpauHy, benopyccuio, Mpubantuky, papg
ob6nacteit PCOCP. KonnyecTBo pagnoaKTUBHbIX NPOAYKTOB, BbiNaBLWMX Ha YacTu EBponeiickom
Tepputopun CCCP 3a npegenamu O6AMKHEro cnega, N0 AaHHbIM  a’poramma-CbeMKuU
COCTaBWI0 NPUMEPHO 1,2*108 (P/u) *m® unu 5,0¥10*” M3B/c Ha 5 mas 1986 r.

CamoneTHas CbeMKa pagnauMoHHONK 06CTAaHOBKM No BCcell EBponenckoi Tepputopumn
CTpaHbl BbIABUNA 30HbI 3arpA3HEHMA (MOMUMO OCHOBHOM, NPUMbIKAtOWME HENOCPEACTBEHHO K
30He YAI3C): K ceBepo-BOCTOKY OT OCHOBHOM 30HbI (Ha cTbike Morunesckoi, fomenbCKOM U
BpaHckol obnacTtelt), toxKHee ropoga Open, oxHee r. Tyna; K 3anaay oT OCHOBHOW 30HbI (B
palioHe MWHCKa), K 0Ty 1 1oro-3anagy oT OCHOBHOM 30HbI (B palioHe benoin Llepksu, KaHesa,
BMHHMUbI M WNBaHO-®paHKoBCKa). Mnowanb 3arpA3HeHUs, orpaHuWyeHHas wusonuHuen 0,2
MP/u4, coctaBuna okono 50 Tbic. KM>.

OTaenbHble NATHA C NOBbLIWEHHbIMU YPOBHAMMU 3arpA3HEeHNA moranm obycnoBnmBaTbCA
BbinageHmem ocagkos. C 26 no 30 anpend c YKpauHbl ABWUranacb 30Ha O0OCAagKOB B
HanpasneHun Fomenbckoi, Morunesckon obnacteit ¢ nocnegyrWMM CMeELLEHUEM B PaMioH
Tynbl. KonnyectBo 0cafKoB B OTAE/NbHbIX paioHax fomenbckoit obnactm 28— 29 anpens, B
Tynbckon 29—30 anpens coctasuno 11—20 MM/cyT.10

Ba)HO OTMeTWTb, 4YTO B HEKOTOpbIX 30HAX, rAe AOOXAM He BbiNajanu, nNepeHoc
pagnoOaKTUBHbIX MPOAYKTOB He BbI3BaN 3aMeTHOro 3arpA3HeHMA MeCTHOCTWU, Hanpumep B
BOCTOYHOM U CEBEPO-BOCTOYHOM HamnpaBaeHUAX.

10 o o
HuKaKkunx cneumanbHbIX BO3AEUCTBUIN Ha PaanoaKTUBHOE obnako He nponssoannoCb



B mae 1987 r. npoBogunacb ovyepenHaa asporaMmma-cbemkKa M aspocneKkTpanbHas
cbeMKa 4vactm Esponelickon Tepputopum CCCP. PacnpepeneHne ramma-nona Ha 6onbwent
YacTun TeppuUTOPUN NpeaCcTaBNAETCA, KaK U paHee, B BUAeE OoTAeNbHbIX nATeH. CymmapHoe Ko-
INYEeCTBO raMma-pagMOaKTUBHbIX BELLECTB, BbIMABLWIKMX 3a npeaenamu 6aukHero cnepga, Ha
KoHel, mas 1987 r. oueHusaetca (6...9)x10° (P/u)m® no cpasHeHuto c 1,2*10° (P/uy)m’® B8
nepson Aekage mas 1986 .

CymmapHaA aKTMBHOCTb BbiNageHuUi B ONMKHEN W panbHel 30Hax cocTaBaAeT
(9...12)*10° (P/4)m® unam B cpegHem okono 4,0 % TEOPETUYECKOTO CYMMapHOro
JHeproBblaeneHUAa pagnoaKTUBHbIX MPOAYKTOB B peakTope Ha 3TO BpeMmA.

Mo paHHbIM CMNEeKTPanbHOM ramma-cbemKu, Konumyectso ue3na-137 wm uesna-134,
BbiNaBWMX Ha Haubonee 3arpA3HeHHOW 4YacTu Tepputopum CCCP, cocTtaBnset 8,0*105 Ku.
Bknaa uesna-134 Ha 3TO BpemA B CYMMAaPHYK aKTUBHOCTb COCTaBAAn okono 25%, T. e.
6,7¥10° Ku (Bkntouas 6auskHMI cneg — 0,28 MKu). Mo AaHHbIM pagMOMeTPUYECKON ceTu
fockomrugpomeTta, Konmyectso ue3nA-137, BbinaBWero Ha ocTanbHoOW Tepputopum CCCP,
cocTasnfaeTr 5,75*105 Ku, npu atom Ha TeppuTOopuUio 33 YpanbCKMM XxpebTom npuxoamTtcs
npumepHo 5 % cymmapHbIx BbinageHnn uesmna-137, nau 6*10* Ku.

Takum obpasom, cymmapHoe KoamyecTBo uesnsa-137, sbinaswero Ha Tepputopumn CCCP,
coctasndetr 1,2 MKu. Konunyectso uesnAa-137, BbiNaBwero B CeBepHOM MOAywapuu, no
oueHKam, cocTasaseT 2,3—2,4 MKu (cm. ra. 2).

4.3. KAPTUPOBAHUE U UHBEHTAPU3ALUA PAAUOHYKNTMAHOIO 3ATPASHEHUA MECTHOCTU
C UCMNOJIb3OBAHUEM ASPOTAMMA-CINEKTPOMETPUUN

3a Bpemsa, npowegwee nocne asapun Ha YepHobbinbckoi AI3C, 6bI10 NOATOTOBAEHO
60nblIOE KONMYECTBO KapT pagMalMOHHOM 06CTaHOBKM. KaK nNpaBuao, «pafUOHYKAUAHbIE»
KapTbl, KOTOpPble OXBaTbiBaN HosblINe TEPPUTOPUU, CTPOUNNCH HA OCHOBE Pe3y/bTaToOB aHa-
Nn3oB npob nousbl, OTOOpPaHHbLIX rNaBHbIM 00pasomM B HacesieHHbIX NyHKTax. [Mpobbl
aHa/IM3NPOBaNMUCb Ha coaeprkaHue ue3nAa-137, cTtpoHuMAa-90 m cymmy pagmons3oTonos
nNAyToHuA. Takme KapTbl, BMOJIHE Y0OBNETBOPABLIMNE ONEPaTUBHbIM 3a4a4aM B Haya/ibHbIM ne-
puopa nocne aBapuun, UMetoT pag onpeaeneHHbIX HeA40CTaTKOB.

Mpexae Bcero KapTa, NOCTPOEHHAs NO pe3ynbTaTaM aHa/M30B OTOOpPaAHHbIX Npoob,
BCceraa HeceT B cebe HETOYHOCTb, 0OYyCNOB/EHHY HebONblWOW BEJIMYMHOM nJoWaam,
KOTOPYIO XapaKTepu3yeT Kaxpgaa pJaHHaa npoba. dTa ocobeHHOCTb BecbMa XapaKTepHa
MMEHHO ANA «4epPHOObIIbCKUX» BbiNageHUn — npu otbope npob «KOHBEPTOM» Ha NJoLLaAU
scero 100 m? pe3ynbTaTbl aHa/NIM30B NATM NPob oTAnYanncb MHorga B 3—10 pas3. 3To mornao
NpUBECTM K MNpPONYCKy nATeH Manblx pa3mepoB (ocobeHHO ecanm OHWM 0b6ycnoBAEHbI
OOMNONHUTENbHBIMU UCTOYHMKAMM 3arpA3HEHMA — AO0XKAEBbIM CTOKOM C Kpbil, NEepeHocom
PaAMOHYKANA0B aBTOTPAHCNOPTOM, BHOCMMbIM B MOYBY HAaBO3OM M T. A4.). Ho Kpome Takux
MEe30HEeOoAHOPOAHOCTEM B 4YEepPHOObIAbCKUX BbiNageHUAX MMeNn MecTo W MaKpo-
HeO4HOPOAHOCTM, KOrAa TrpagueHTbl 3arpAa3HeHMAa MecTHocTM pocturannm 10 pas Ha
KMnomeTpe Maplpyta (3ToO XOpowo BWAHO W3 KapT, MNPUBOAUMBIX HUXKe). YKasaHHble
HEO4AHOPOAHOCTM MOTAN MNPUBECTM K MPOMNYCKY MNPM MNOCTPOEHUM KapT NATEH A0BOJIbLHO
3HaYMTENbHbIX pa3mepoB. Kpome TOro, B CUAy TexX e MNPUYMH BeCbMa HeOOCTOBEPHbLIMM
OKa3bIBaloTCcA GOPMbI NATEH U UX BHYTPEHHAS CTPYKTYpPA.

ANbTepHaTMBOM  MNOCTPOEHUID KapT MO  pe3ynbTatam  aHaau3oB npob  asastoTcA
ABTOMATM3NPOBAHHAA a3pPOraMma-CnekTPOMETPUYECKAA CbEMKA MECTHOCTM M MOCTPOEHME KapT C
ncnonososaHnmem 3BM. CywecTtBo TakKoro metoga COCTOMT B YCTAaHOBKE ramma-criekKTpomeTpa C
OETEeKTOpoM 6ONbLIOro pasmepa Ha BepTosieTe (camoneTte), KOTOpbIA Ha OAHOM M TOW Ke BbicOTe



NPOBOAMT 33aZaHHYI0 CbEMKY NAOLWAAN NO HAMEYEHHOM cucteme MaplpyToB. locne OKOHYaAHWUA
noseta (NoseToB) HaKOMNEHHaA HAa MarHUTHbIX HOCUTENAX MHPOPMaLMA 3aHOCUTCA B MamATb IBM,
KOTOpaa No onpeaesieHHOW NPOorpaMme BbIMOMHAET NOCTPOEHME KapTbl. B pesyabTaTe MoXKeT nony-
YMTbCA KapTa MJIOTHOCTU 3arpA3HEHUA MECTHOCTM NbbIM  PASUMOHYKANAOM, KOTOpPbIM ABAAETCA
UCTOYHUKOM TaMMa-U3JIy4eHUA C FaMMa-MMKOM, MNPOABAAIOWEMCA B ramma-CneKkTpe Ha BbiCcOoTe
nonerta.

B paboTtax no asporamma-crneKTpanbHOM CbeMKe MEeCTHOCTM nocse aBapum Ha YAIC 6binu
MCNOJIb30BaHbl Pa3/INyHbie TFAaMMA-CMEKTPOMETPUYECKNE CUCTEMbBI, KaK OTeYecTBEeHHble, TaK W
3apybekHble. 34eCb Mbl PAaCCMOTPUM pPe3ynbTaTbl A3POramMmma-CneKTPOMETPUYECKUX UCCeL0BaAHUM,
nposeAeHHbIx 6onbwor rpynnon cotpyaHukos MIFO  «Asporeonorna» MwuHreo CCCP wun
YepHobbinbcKkol nabopatopun MHCTUTYTA npuknagHoin reodpusmkm Fockomrugpometra CCCP. ITwm
paboTbl HbINN BbINOAHEHBI C UCMONb30BAaHMEM A3POraMMa-CNEKTPOMETPUYECKON cucTeMbl « Makdap-
2», KOTOpas B NOJIHOM 06beme BK/tOYaET B ceba:

6O0pPTOBON raMMa-CNEKTPOMETP C CUCTEMOW [AATYMKOB W HAKONUTENAMM NEPBUYHOM
nHpopmaumu;

60pTOBYIO HABUFALMOHHYO CUCTEMY NMPUBA3KN K MECTHOCTY;

610K noneBo 06paboTkM MHGOpMaLmK;

cTaumoHapHyto 3BM gns 06paboTkn MHPOPMaLMM 1 NOCTPOEHUA KapT.

B KauecTBe AETEKTOPOB raMMa-U3/y4eHUs NCNONb30BaHbl KpucTannbl Nal (Tl), usrotoBneHHble
Nno «MOJINCLUUHOBOM» TexHoNorMnu. OHU nmetoT dopmy nNpusm ¢ pasmepamm 10*10*40cmmn 5*10*25
cMm. CymmapHbIN 06beM AETEKTOPOB COCTABAAET: MUHMMaANbHbIA — 1,25 n, makcumanbHbin — 48 n.
Pa3pewatowan cnocobHoctb no anHmnmn 0,66 MaB uesmna-137 — 9,8 %.

Kaxkapi KpucTann cKOMNOHOBaH ¢ ®IY B eAWMHbIN IKPAHMPOBAHHbLIN OT BAUAHUA BHELLIHUX
3NEeKTPOMArHUTHbIX nonen 610K. BAOKK NO 4 WT. CKOMMNOHOBAHbLI B O4MH TEPMOCTAabUIN3UPOBAHHbIN
OEeTeKTOop (BCero TakMx AEeTEeKTOPOB YeTbipe).

MHorokaHanbHbl aHanu3atop (MA) npegHa3HayeH ana npeobpa3oBaHWA aHANOrOBbIX
CUrHanoB B undposyro Gopmy, nepesaym CnekTpasbHbIX AaHHbIX Ha 6opTOBYHD MUKPO-IBM M Ha
aucnnein. CnekTpanbHbi AnManasoH MA nexut B npeaenax 0...5,12 M3B. Mpu npeobpasoBaHun B
256 1 512 KaHanoB MMeeTcA BO3MOXKHOCTb OJHOBPEMEHHOM GUKCALUMU ABYX CNEKTPOB (Hanpumep, B
YepHobblne NnponsBoannacb 04HOBPEMEHHAsA CbeMKa ABYMSA AeTekTopamn obbemom 1,25 1 16 n.).

CurHan, npowepgwmnin Yyepes aHanoro-unepoBoit npeobpasosaTenb, NOCTynaeT B Nnamate MA,
KOTOpaA pas3geneHa Ha ABe 4acTu. AKTMBHAA MNamMATb HaKan/avMBaeT [AaHHble TEKyLero UuKaa
U3MepPEeHMN, NACCUBHAA XPaHUT AaHHble NpeablAyLEero UMKAa, KOTopble JOCTYMNHbI ANA CYUTbIBAHMA B
MUKPOIBM 1 Ha aKkpaH aucnnes.

Pasmep Kagpa (UMK M3MepeHnsa MoxHO BapbupoBaTtb oT 0,1 a0 99 c) coctasndeTt 1024 baniTa.
OH coaepnT cneaytowyto MHGopmaLmio:

1) ABa cnekTpa c warom 10 k3B B gnanasoHe 0—5,12 M3s;

2) CKOPOCTU cYeTa No BOCbMMU GUKCMPOBaHHbIM anddepeHLManbHbIM KaHaNam;

3) AaHHble bapoOMEeTPUYECKOTo U PaMOBbICOTOMEPOB;

4) AaHHble O TEMMepaTypeE;

5) TEeKylne reorpaduyeckme KOopAMHaATbI eTAaTENbHOIO annapara;

6) cBegeHma o paboTocnoCcobHOCTN OCHOBHbIX CUCTEM CTaHUWI;

7) cnyxebHylo MHPopmaumio (aaTta, Tekyuwiee Bpems, damunmns onepatopa, HanpasaeHUEe W

CKOpOCTb BETPa U T. 4.).
BopTOBOI HAaBUTALMOHHbIA KOMMIEKC COCTOUT U3 TPEX OCHOBHbIX 6/10KOB:
a) A0N/IePOBCKOM aHTEHHbI — YCTPOMCTBA, NO3BO/IAKOLWErO BblYMUCANTb NMYTEBYIO CKOPOCTb U Yron
CHOCa /fIeTaTe/IbHOro annapara;
6) rTMPOCKOMMYECKON KYPCOBOM CUCTEMbI, BblAalOLWEN AaHHbIE O NPOCTPAHCTBEHHON OpUEHTaLMK



NeTatenbHOro annapaTta (Kypc, KpeH, TaHrax);

6) 60pPTOBOro HaBUraLMOHHOIO BbIYUCAUTENS, KOTOPbIM, NOy4aa AaHHble OT BblLEHA3BaHHbIX CUCTEM,
NO3BONSAET BECTU CYUCNEHME MPOMUAEHHOro NyTU B reorpaduUyeckoit UamM nNpAMOYrosibHON cucTeme
KOOpAMHaT.

Umetowasaca B BbluMCAIUTENE onepaTtMBHaa NamATb MNO3BOAAET BBOAUTL KoopAauHaTbl 10
OPUEHTUPOB, BOCEMb M3 KOTOPbIX MCMO/b3YIOTCA KaK HaYa/ibHble U KOHEYHblE OpPUEHTaLMK ANa Nobbix
yeTblpex CbeMOYHbIX MapLUPYTOB.

BTopas 3agava cuctembl COCTOUT B BbIYMC/IEHUM M 3aNUCK HA MATHUTHYKO NIEHTY TeKyLMX
KOOPAMHAT NeTaTesibHOro annapara.

JaHHaa meToauKa MO3BOSIAET OMNpenenvTb TEeKyLWMe KOOPAMHATbI AeTaTesIbHOro annapaTta ¢
TOYHOCTbIO £35... 45 m.

Monesaa 06paboTKa BbINOAHAETCA MOC/AE KaXKAoro BblneTa Ha MUMKPOIBM «MwuHmpata» c
MakeTom MporpamMm, YacTb M3  KOTOpbIX paspaboTaHa chneumManbHO ANAa  asporamma-
CNEKTPOMETPMYECKON CbEMKM B PaliOHaX, NOABEPTLLUMXCA 3arPA3HEHUIO B pe3y/bTaTe aBapum Ha YADC.

OkoHuaTenbHas 0bpaboTka pe3ynbTaToB CbeMKM nNposoauTca Ha BL, ocHaweHHom 3BM PDP-
11/70 n Heobx04MMbIM NepudepunitHbiMm 0bopyaoBaHUEM.

Mpoueaypa 06paboTKkKM BKAOYAET B ceba:

BBO/J, pe3yabTaTOB CbeMKU B NamATb IBM;

BBOA, HEOb6XOAMMbIX MNOMPaBOK B pe3ynbTaTbl WU3MEPEHWN Tramma-nons U BblYUCAEHUE
KOOPAMHAT BCEX CbEMOYHbIX TOYEK;

nocTpoeHune LNMPpPOoBbIX MoAENEN pagnauNOHHOM 06CTaHOBKM B paioHax pabor;

npeacTaB/ieHNe pPe3ynbTaToOB B BUAE KAapT U30JUHUN.

Ha sTtane nocTpoeHns uMdpoOBbIX Moaeneihr npodPunbHble AaHHble  asporamma-
CNEKTPOMETPUYECKOM CbEMKM CHavasa CriaXkuBarTca (YUMTbiBaa WX CTAaTUCTUYECKUIM XapakTep), a
33aTeM MHTEPNOAMPYHOTCA HEPABHOMEPHbIE CETU-MaTPULbl. MHTEpPBAA Crna*kMBaHMAa U pasmep Aveek
ceTen onpeaenArnTcA AeTaibHOCTbIO MPoBeAeHHbIX PaboT. MNpu npoBeseHMM CbeMKM B MacluTabe
1:300000, crnaxkmaHue npoBoauTca nNo 21 Touke NPoPuaA CKONb3ALUM TPEYrOoNbHbIM GUABTPOM
(ba3a ycpeaHeHna 1000 m); COOTBETCTBYIOLLME CETU MMEIOT AYelrKkn pasmepom 750*%750 m. Mpu
0bpaboTke pe3ynbTaToB JAeTasbHbiX CbemMoK (macwTtabbl 1:50000, 1:25000, 1:10000)
CrNa)KMBaHWe BbINOMHAETCA MO AeBATU Toykam npoduns (6asa ocpeaHeHus 400 m); pasmepsl
coctasnaAT 200*200 m nam 100*100 m.

MocTpoeHMe KapT BbIMNO/MHAETCA Ha 3/1EKTPOXMMMUYECKOM nnoTtepe. Cuctema W30AUHUMN
BbIOMpPaEeTCA SIMNMPUYECKM TaK, 4ToDObl caenatb pesynbTaTbl CbeMOK MaKCMMANbHO HArNALHbIMMU.

C nomolblo asporamma-cnektpomeTpa «MaKkdap-2» BbINONHAKOTCA CbeMKM B MacwTabax
1:10000,1:50000,1:300000 (T. €. noneTbl C PaccToOAHMEM MeXAy maplupyTamu 100 m, 500 m n 3
KMm). Peructpaums cnexkTpoB ramma-usnydyeHus B pauanasoHe 0,38..3,0 M3B npowusBoautca ¢
AMCKpeTHocTbio 10 KaB oAHOBpPEMEHHO MO ABYM KaHanam: OT AaT4MKOB C 06beMom Kpuctannos 16 u
1,25 n. Mpn 06paboTke pe3ynbTaToB ANA NAOWAAEN C NNOTHOCTbIO MOBEPXHOCTHOTO 3arpA3HEeHUs
uesmem-137 bonee 15 KM/KM2 MCNONb3YIOTCA AaHHbIEe, NOJYYEHHble MO BTOPOMY KaHany, meHee 15
Ku/km?> — no nepsomy. [laHHas MeToAMKa paboT MO3BOJAET, C OAHON CTOPOHbI, B MHTEHCUBHbIX
ramma-nonsax A0 MMHUMYyMa COKPaATUTb «MepTBoe Bpema» npeobpasoBaTtena aHaNor—kKoa, 4Yto gaet
BO3MOXHOCTb MPOBOAUTb KOJIMYECTBEHHbIE WM3MEPEHMA MNPU BbICOKMX YPOBHSX MOLLHOCTU A03bl
(6onee 0,5—0,7 mP/u), a, c Apyroi CTOpPOHbI, C 6ONbLIOIK AETaNbHOCTbIO NPOBOAUTL U3MEPEHUA Ha
Yy4acTKax C NJAOTHOCTbIO MOBEPXHOCTHOrO 3arpAsHeHma uesmem-137 meHee 5 KVI/KMZ.

Bca annmapaTypa yCTaHaBAMBaeTCA Ha NeTaTesibHOM anmnapaTe, BbiCOTa CbeMKM COCTaBaAer
140—160 m, CKOPOCTb Ha CbEMOYHbIX MaplipyTax BblbUpaeTcA B 3aBMCMMOCTM OT MacwTaba u
nsmensetca ot 70—110 km/4 (macwTtaba 1 : 10000 n 1 : 50000) ao 170—180 Km/4y (macwTab 1 :
300000). LUmkn nsmepeHma coctasnset 1 c.



[na nepeBofa eguHUL, CKOpOCTen cyeTa (Mmn/c), pernctpupyembix ctaHumen «Makdap-I11», B
eAUHULbI MOWHOCTM A03bl (MP/4) N NIOTHOCTM NOBEPXHOCTHOIO 3arpsA3HEHMn (KM/KMZ) MCNosb3ytoTca
pe3ynbTaTbl W3MEPEHWN Hah, KANMOPOBOYHBIMM MNAOWAAKAMM, CNeuuanbHO Ana 3TON  uenu
NnoAroToB/fIeHHbIMM B KOHLe 1987 — Hayane 1988 rr. (Tabn. 4.4).

Bbibop naowanoK NPonsBoAMCA NO YETbIPEM OCHOBHbIM KpuTepuam: 1) cpegHsaa NAOTHOCTb
3arpA3HeHMA Ha Pas/IMYHbIX NIOLWAAKAX AOMKHA CYLLECTBEHHO OTIMYATLCA APYr OT APYra; 2) AO/KHbI
6bITb N/IOWAAKM €O c1abo PPaKUMOHNPOBAHHBIM PAAMOHYKANAHBIM COCTaBOM M C ABHO BblPa*KEHHbIM
«Le3MeBbIM» 3arpsisHeHWem; 3) O6O/bLUMHCTBO MNOLWAAOK AO/MKHbI MMETb OT/IMYatolmeca gpyr ot
Apyra naHawadTHble XapaKTePUCTUKKM (nec, nawiHA, Ayr, 3a/IMBHON Ayr U T. 4.); 4) pacnpegenexHve
NAOTHOCTU 3arpA3HEHMA PAANOHYKANLAAMWN B Npeaenax Kaxkaon AaHHOM NAOWAAKN A0MKHO ObiTb NO
BO3MOXHOCTU PAaBHOMEPHbIM.

Kak BMAHO M3 Tabn. 4.4, HeCMOTpPA Ha 3HAYMTENbHOE BPEeMs, 3aTpayeHHoe Ha Bbibop
naowWwaaok, nocnegHee TpeboBaHMe MONHOCTbIO COBAOCTM He yganocb. Moatomy pns exerogHowm
KanMbpoBKM ramma- CNeKTpOMEeTpa nepes Havasom paboT (a TaKke B mpouecce) NPou3BOAATCA B
MacwTabe 1:25000 asporamma-cneKTpoMeTpUYeCcKNe CbeMKM BCEX NIOWAA0K C NOSyYeHMEeM KapT.
[NnA KOHTPONA 33 TOYHOCTbIO MOCTPOEHUA KApPT 06CNesyeMblX MNOWALEN UCNONb3YIOTCA AaHHble
HasemHoro npobooTbopa No Bcel NAOWAAN CbEMOK.

OueHKa TOYHOCTM M3MepeHUi (NOBTOPAEMOCTb pPe3y/bTaToB) MPOBOAWIACH MO MOBTOPHbLIM
MapLpyTam Ha «paspesax» B 150 km. OTHOCUTENbHAA NOrPEeLWHOCTb CbeMKM cocTaBmna 16,3 % npwu
cpeAHem ypoBHe MmoluHocTM g03bl 0,065 MP/4 n cpeaHelt NAOTHOCTU 3arpsA3HeHuA uesvem-137 7
Ku/km>.

OueHKka TO4YHOCTM onpegeneHUa MAOTHOCTU 3arpAsHeHuA B37cs  meTopom asporamma-
CNEeKTPOMETPUM NPOBOAMNACL TaK¥Ke NyTem CONOCTaBAEHMA ITUX AAHHbIX C AAHHbIMU, NOAYYEHHbIMMU
npu HasemHom npobooTbope B HACENEHHbIX MYyHKTax M Ha cneuuanbHO BblIOPAHHbLIX KOHTPOJIbHbIX
naowagKkax u npopmnax. CymmapHasa cpefHeKBaApaTUYECKasa NOrpewHOCTb onpeaesieHna NA0THOCTH
3arpAsHeHna uesmem-137 cocrasumna + 4 KM/KMZ, OTHOCUTENbHaa norpewHocte — * 18,9% npwu
cpesHem yposHe 21 Ki/km?. ObLee YMCA0 KOHTPObHBIX MYHKTOB COCTaBMAO 355 (3aech fobasnsaercs
NorpeLHoCTb NPU YCPeAHEHUM JAHHbIX @3POraMma-CbeMKH).

BbicOKaa TOYHOCTb MPUMBA3KM  JaHHbIX K MeCTHOCTM npu  paboTte asporamma-
CNEKTPOMETPUYECKOM cucTemMbl «MaKdap» No3BONAET HAHOCUTb 3TW AAHHbIE HA KApTy C TaKOW Ke
TOYHOCTbIO U NyTEM MX aBTOMATU3UPOBAHHOW WMHTEPNONAUMM CTPOUTb U30JIMHUM MOLLHOCTU [03 U
NAOTHOCTU PAANOAKTMBHOIO 3arpsA3HEHMA MECTHOCTM Pa3/IMYHbIMK  PaANOHYKAnZaMun. bonblioin
06BbEM AUCTAHLMOHHDBIX AAHHbIX, PErUCTPUPYEMbIX HA MArHUTHbIX IeHTax, opMUpPyeT COOTBETCTBYIO-
wme 6aHKM AaHHbIX, KOTOpPble MOXHO paccMmaTpuBaTb Kak ¢oHAbl UMGPOBOM MNPOCTPAHCTBEHHO-
KOOPAUHMPOBAHHOM MHbOPMaLMK, NpegHa3sHAYeHHOM ANA aBTOMATUYEeCKOro KaptorpadumpoBaHua ¢
ncnonb3osaHnem 3BM.

Mocne nonyyeHna ¢ IBM nocTpoeHHOM B 3afaHHOM MacwTabe KapTbl cnegyet 3Tan
KamepanbHOM 06paboTkM, CyTb KOTOPOrO COCTOMT B Y/AYYLIEHUM KapTorpaduyeckoro Kayecrsa
MHOOPMALMM NyTEM FTEOMETPUYECKMX KOPPEKLMIA C MCNONb30BAHMEM AAHHbIX HA3EMHOM CbEMKU, NP
3TOM onpeaenaeTca CMCTEMATUYECKAA OLWMOKA B OTKIOHEHUM AAHHbIX AUCTAHLMOHHbIX U3MEPEHUI OT
AaHHbIX HazemHoro nNpobootbopa yKe He Ha KanMBPOBOYHOM NOWaAKe, @ Ha BCEM MPOCTPaAHCTBE
CbEMKM.

HeobxogMmo MNOMHUTbL, YTO Ha 6a3y KapTorpaduyeckMx AaHHbIX AUCTAHUMOHHOM CbEMKM
onpeaeneHHoe BAMAHNE OKA3bIBAOT PA3/INYHbIE UCKAXKEHUA, KaK CUCTEMATMYECKMNE, TaK U C/lyYalHble.
[Ona noBblWeEHUA KayecTBa KapT, MNOCTPOEHHbIX MO AAHHbIM  AUCTAHUMOHHBIX HabatoaeHui,
HeobX0AMMO 3HATb BENMUYNHY UCKAXKEHWUIN B OO0 ToUKe n3obparkeHua. Ha npaktuke nHdopmaums,
nosy4aemas CUCTEMAMM AUCTAHUMOHHOM CbEMKW, peaKko Mucnosblyetca cama no cebe, HO, Kak
NpPaBuN0, B COYETAHUMN C YXKe MMEWMMUCA JAHHBIMW HAa3eMHOM CbeMKU. B Hawem cay4vae rotosble



«aBMaLMOHHbIE» KapTbl 06A3aTeNbHO COMOCTABAAANCL C KapTaMK, Ha KOTOpPble HaHeCeHbl 3HAYeHUs
HasemHoro npobootbopa. CornacoBaHMe aBMALMOHHbLIX KapT C TaKMMWU KapTamu OCyLLecTBAseTcA
nyTem UCMNpaBieHMAa MepPBMYHOrO aBTOMATU3MPOBAHHOrO M306paxkeHuAa. OcTaTo4yHble nocne
AHA/IMTUYECKOTO WCNPaB/IEHNA UCKAXKEHUA OLLEHMBAOTCA KaK COMOCTaBMMbIEe MO TOYHOCTU C
pesynbTaTamMmu KapTomeTpudecknx paboT no Kaptam 61n3KMX macluTabos.

Tabnunua 4.4
[JaHHble, NONyYeHHble HA NAOWAaAKAX, NCMNONb3YyeMbIX ANA KaNMBpPoOBKM cuctembl « Makdpap-2»
Ne Nnowaap, |-|I'IOTI-{§)7CTb 3a|’pﬂ3;|EHVIH OTHOLEHNA NJIOTHOCTEN 3arpA3HeHUA
Cs, Kn/km NAOLWAAKM PaANOHYKANAAMMU
n/n K’
MWH. cp. MaKc. 137¢5 /%Ry 137cs/MCe
1 4,5 9,4 114 457 3,1-8,5 3,1-7,0
2 5,2 0,4 2,5 5,4 1,5—2,0 0,86—1,0
4 5 3,3 6,1 14 0,7—1,6 0,37—0,63
5 9 4,0 7,1 10,0 0,19—0,66 0,2—0,31
6 10 7,9 14,6 22 0,45—0,92 0,26—3,3
7 12 4,0 7,3 11,1 0,67—0,74 0,33
9 10 15 34 47 2—2,7 1,2—2,0
10 7 21 44 83 3—-3,1 2,5—3,4
0,5T 1 62 148 208 3,8 2,6
1T 1 111 222 383 2,7 1,3
2T 1 101 333 742 2,9 2,04

NcxopoHaa MHGOpMAUMA a5 COCTAaBNEHMA KapT B U30IMHMAX NOJIYYaeTCcA B AUCKPETHOM dopme
Mo TOYKaM B BWAE 3HAYEHWUI NNOTHOCTM 3arpA3HEHUA, No3ToMy Yem Bosblue Todek ob6cnefoBaHO Ha
OLHOM W TOI e TeppUTOPUN, TEM TOYHEE MHTEPMNONALMA U TeM BAMXKE K UCTUHE KapTorpaduyeckoe
n3obparkeHne ABNEHUA.

Bcto COBOKYMHOCTb 3HAY€HMM NAOTHOCTU 3arpA3HEHWs BO3MOMKHO WCNONb30BaTb Mpu
M3roTOBNEHUM KApT HEKOTOpPOro AuanasoHa Mmacwtabos. [Ons 6onee KpynHbIX MacwTabos
NCCNef0BaHHOIO KOIMYECTBA TOYEK MOXKET OKas3aTbCA HeA0CTaTOYHO A1S AeTaNbHOro n3obparkeHusa
n3rmbos U30NMHUI, @ ANA 6onee MenKMX MAcWTaboB MX MOMKET OKasaTbCA B M3ObITKe (Hanpumep,
KOrga pacCcToAHUE MEXKAY TOYKAMM CAAULLKOM MAsio a5 ero nsobpaxkeHna B macwrtabe).

B Takom cnyvae nNpou3BOJAT reHepasns3aumio 3Ha4YeHUN, ycpeaHAs UX BAOJIb IMHUN CbEMKMU
WAN NO HEKOTOPOM MNAOWAAM CbeMKWU. TaKoe CrnakusaHue, NPOBOAMMOE BPY4YHYIO, AEeNaeTca npu
06A3aTeNbHOM COXPAHEHWW TOYEK IKCTPEMANbHbIX 3HaYeHWN. [pn aBTOMATUYECKOM Craa*KMBaHUK
YCPeAHEHUIO MOABEPralOTCA U IKCTPEMAJIbHblE 3HAYEHWUA, MOITOMY HA KapTax, MpW MNOCTPOEHUM
KOTOpPbIX NpoBoAuMaacb Takaa obpaboTka undposon nHdopmaumm, HebonblMe NO NAOWAAM NATHA
OKa3blBAKOTCA «BbINOMOMKEHHbIMUY. Yem 6Gonblle TOYEK BKAKOYAETCA B ycpeAHEHME, TEM CWU/bHee
«BblMONAXXMBaHWe NuUKoB». Ona nHPopmaummn, 3anmMcaHHON B MaTpUMyHON OpMe, BECOBOE cpeaHee
ONA KAXKO0M 3NeMEHTAPHON TOYKM BbIYUCNAETCA C Y4ETOM BOCbMM CMENKHbIX TOYeK. Takum obpasom,
aBTOMATU3UPOBAHHOE MOCTPOEHME KapT B  W30AMHMAX gaeT  Haunydwuin  adpdekTt ana
MaNIopacYNeHEeHHbIX NOBEPXHOCTEN C NONOTMMM CKIOHAMU U OTHOCUTE/IbHO PAaBHOMEPHbLIMU MOIAMM.
Tak, Hanpumep, Ha KapTe MNNOTHOCTM 3arpsAsHEHMs MecTHocTM uesnem-137 (M 1:200000),
NMOCTPOEHHOM C UCNONb30BAaHWEM CINAXKMBAHMA NO NAOLLAAN, BCE KPYMHble CTPYKTYPbl M306paxKeHbl
[IOCTOBEPHO, HanpuMep, KPyMHble MATHA, OrPaHUYeHHble W30AUHMeNH 15 Ku/km>. BHyTpU HUX
BbIAENAIOTCA NATHA 6onee 40 Ku/KM>, BHYTPU KOTOPbIX MAaKCMManbHble 3HaYeHUA COCTABAAIOT, Kak
npasuno, 60—80 Ku/km> (33 WCKAIOYEHMEM LEHTPanbHOTO nATHa). B To e BpemA Ha
KpPyNHOMacCLITabHbIX KapTax, MOCTPOEHHbIX 6e3 ycpeAHEHUA NONYYEHHbIX 3HAYEHUM, BHYTPU TeX e
NATEH WHOTAQA BbIABNAIOT OTAE/bHbIE MAOWAAM C MAOTHOCTbIO A0 200 Ku/km® n Gonee (ecau oHu



MMEIOT OTHOCUTENIbHO Masible FTeOMEeTPUYECKME Pa3mepbl).

B KauecTBe npumepa NPaBUAbHON OLLEHKWU 3HAa4YeHW Ha puc. 4.7 npuseaeH GparmeHT KapTbl
paMoHa Ha CTbike fomenbcKkol U bpAHCKOM obnacTelt NPy CbeMKe C PaCCTOAHMEM MEXAY MapLIPyTamu
3 kKkm (M 1:300 000). U3 puc. 4.8 BMAHO, HACKO/NbKO 60see TOYHbl M30/IMHUM U OaHHbIE O
BHYTPEHHEM CTPYKType TOro e Ue3neBOoro nsTHa Mpu CbemMKe C paspewieHnem 500 m mexay
MapLpytamu (M 1: 50000).

B 3TOM COCTOAT OCHOBHbIE CJ/IOKHOCTM aBTOMATMYECKOrOo KapTorpaduposaHua. [Ons wux
YCTPAHEHWAA Mbl NONAb30BANINCL YCAYramu CneumanncTa-akcnepta AN OLEHKM KavecTBa onepauuu
YCPeAHEHUA WM ONA PYYHOrO BblBEAEHMA MUKOBbLIX 3HAYEHWI HA aBTOMATM3MPOBAHHOM KapTe ¢
MCNONb30BaHMEM AAHHbIX KPYMHOMACLWITAOHOM CbeMKM.

3a ueTblpe C NONOBMHOW ropga, npowegwme nocne asapum Ha YAIC, asporamma-
CNEKTPOMETPUYECKAA CbeMKa C WCMNo/ib3oBaHMEM cuctembl «Makdap-2» 6bina nposesgeHa Ha
nnowaan 6onee 100 Tbic. KM’, B TOM uncne B KMeBCKOM, YepHUrOBCKOI U HUTOMMPCKOI o6aacTax
YKpaunHckoit CCP, B lomenbckoir u Morunesckor obnactax benopycckon CCP un BpaHckon u
Kanyrkckon obnactax PCOCP.

Ha Bcex KapTax, NOJly4eHHbIX HamuM B pe3ynbtate 06paboTKM [aHHbIX a’poraMmma-
CNEKTPOMETPUYECKON CbEMKMK, 0COBbIM Mpakmu4ecKuli WHTepec BbI3bIBAOT M3oaAuHMKM 15 u 40
KM/KMZ. YpoBeHb 3arpasHeHuAa 15 KM/KM2 6bin npuHAT B 1986—1987 rr. Kak npeaenbHo
BO3MOMHbIN A8 BeAEeHUA CeNbCKOro 1 npuycagebHoro xo3anctea 6e3 ob6s3aTenbHON ge3aKTUBALUM.
N30nnHusa 15 Ki/km® aBaseTca rpaHuLeit Tepputopum, rae B COOTBETCTBUM C CYLLECTBOBABLLMMM
KPUTEPUAMM CHMTANOCb BO3SMOMKHbBIM NPOXKMBAHME Ntofen 6e3 NPMBO3HbLIX NPOAYKTOB. Takum
obpasom, ocobyl BaXHOCTb MMEET TOYHOCTb MPOBEAEHUA 3TON WM3OAUHUWU ANA NPUHATUA
Ba*KHbIX HAPOAHOXO3AWCTBEHHbIX pelweHnn n ana obecnevyeHmns 6e30NaCHOCTU NMOCTOAHHOFO
NPOXUBAHUA NOAEN B HAaCeNEeHHbIX NYyHKTax, Npuaeralowmx K NATHAM C YPOBHAMM 3arpas-

HeHusa 6onee 15 Ku/km?.
NHHIHW
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Puc. 4.7. ®parmeHT KapTbl NJIOTHOCTU 3arpA3HEHUA MECTHOCTU
Ha rpaHuue Ffomenbckoi n bpsaHckoi obnacTelt (MmacwTab cbemku 1:30000).
1) <5 Ku/km%  2)5..15 Ku/km?’;  3)> 15 Ku/km’



CornacHo pesynbTaTam asporamma-cnekTpomeTpuUYeCKMX CbeMOK Ha Hadano 1989 r.
obuWwaa nnowanb ue3neBblX NATEH, OFPaHUYEHHbIX U3onuHuen 15 KVI/KMZ, coctasmuna 7560
kmZ, T. e. 19 % obcnepoBaHHOM Tepputopun 39,5 Thic. KmZ, npuyem BHYTpM 30-KNNIOMETPOBOM
30Hbl YAIC — 1240 km’ (16% obweil naowaan), a 3a ee npegenamm — 6320 km’ (84%).
OTmeTuMMm, 4To BHYTPU 30-KMAOMETPOBOM 30HbI NAOWAAb C YPOBHEM 3arpa3HeHna meHee 15
Ku/km? coctasnset 560 km> (0kon0 20 % Bcelt 30HbI).

PacnpepeneHve no agMWHUCTPATUBHbIM oObnacTam obuwen naowanaun Ue3ueBbix MNATEH
npeacraBneHo B Tabn. 4.5.

BHYTpM Le3MeBbiIX NATEH, OrPaHUYEHHbIX M30AUHMEN 15 KVI/KMZ, XOpowo BblAenAnTcA
NATHa C YypOBHEM 3arpAa3HeHua 6onee 40 KVI/KMZ.
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Puc. 4.8 ®parmeHT KpynHomacwTabHOM KapTbl «Le3MeBoro natHa» (cm. puc.4.7) MacwTab cbemku 1:50000
1) <5 Ku/km?%; 2)5..80 Ku/km?; 3) >80 Ku/km?



Tabnunua 4.5
o 2
PacnpegeneHune naowagen (KM°) Lesnesbix NATEH NO a4MUHUCTPATUBHLIM 06acTAM

YpoBeHb 3arpasHeHuna
ObnacTb

> 15 Kn/km* > 40 Kn/km*
Knesckasn 818 (11 %) 494 (18 %)
Mutomupckas 408 (5 %) 132 (5 %)
FromenbcKas 3640 | (48 %) | 1515 | (54 %)
Morunesckan 1370 (18 %) 467 (16 %)
BpsiHcKan 1320 (18 %) 197 (7 %)
Bcero 7560 (100 %) 2810 (100 %)

YposeHb 40 KM/KM2 6bin onpeaeneH B 1987—1989 rr. Kak npeaenbHO BO3MOXKHbI AN
NPOXXMBaHMA N0AEN (NPW YyCIOBUN NX cornacusa).

O6buwan naouwadb nNATeH C ypoBHem Bbiwe 40 Ku/km? coctasnsetr 2810 Kkm’ (7%
obcnepnoBaHHOM Tepputopuu), npudyem 36% 3ToM naowaamnm pacnosaraerca BHyTpu 30-
KUNOMeTpoBOIt 30HbI (1020 KM?) 1 64% — 3a ee npegenamu (1790 km?). Naowasb NATEH C
ypoBHem Bbiwe 40 Ku/km? cocrasnser 37% obwel naowaam nsaTeH ¢ yposHem Bbiwe 15
Kn/km>.

HanomHuMm, 4To naowagun nNATeH, nNnpusBegeHHble B Tabn. 4.5, nonyyeHbl NO AaHHbIM
asporamma-cneKkTpanbHOW KapTbl, OTKOPPEKTUPOBAHHOM NO AAaHHbIM HAa3€MHOMN CbEMKU, NpuU
KOTOPOW TOYKU NpobooTbopa NPUYPOUYEHbI K Hace/ieHHbIM NYHKTaM. Takum ob6pasom, N30/u-
HUM Ha NPUMEHABLIENCA HamMW ANA NoAacyeTa NAOWALEN KapTe MOXHO pacueHMBaTb Kak
Hambonee TOYHbIe, TAK KaK OHW MOCTPOEHbl C Yy4eTOM AAHHbIX ABYX HE3aBUCUMbIX CbEMOK,
NpoBeAEeHHbIX Pa3HbIMU METOAaMM.

PacueT nnowapei, NPOBEAEHHbIN Tpema pPas3IMYHbIMKM MeTo4aMKn — MaNneTKkuy,
nAaHMMeTpa W B3BEWWBAHMA Ha aHAaAUTUYECKUX Becax — WMeeT He3HaYUTENbHYIO
norpewHocTb (meHee 5 %).

Ha pwuc.4.9 npuBedeH XapaKTEPHbIA pe3ynbTaT asporaMma-cnekTpoMeTpUYecKomn
CbEMKM KPYMNHOTO HAaCeNEHHOIo NYHKTA U €ro OKPecTHOCTEN. TaKMe CbeMKU BbINONHAAUCH NPU
PaCcCTOAHUAX MeXay mapwpyTamun sepTtoneta 100 m (M 1 : 10 000) n 250 m (M 1: 25 000).
Kak BMAHO W3 pUCYHKa, . YepHOObINb pPacnosoXeH B 30HE C YPOBHSAMM 3arpsisHEHMA
MecTHOCTU ue3mem-137 B OCHOBHOM Bbiwe 15 KM/KM2 (Ho HMxe 40 KM/KMZ). Ona acHoctum
HeobxoAMMO OroBOPUTLCA, YTO OTPabOTKA METOAO0NOrMU asporamma-cnekTPOMETPUYECKOMN
CbEMKM HacesieHHbIX NMYHKTOB €le He A0 KOHUa 3aBeplleHa, XOTA K HacToALWEMY BPEMEHMU
AaeT HENIOXY0 CXOAUMOCTb C AaHHbIMM Ha3demHoro npobooTtbopa.

Kak u13BecTHO, BbIOpPOC M3 peaKkTopa PaaMOaKTUBHbIX MPOAYKTOB B CYWECTBEHHbIX
Ko/iMYecTBax npoaoskanca 6onee gecatm gHen.

Mpn 3TOM NepBOHaYanbHbIN BbIOGPOC, NO CBMAETENBCTBAM OYEBUALLEB, HOCUA XapaKTep
B3pbiBa, a Aasiee, N0 Mepe Pa3BUTMUA NOXKapa U USMEHEHMA TeMNepaTypbl MCTOYHUKA, BbIBpPOC
npuobpen d¢opmy cTpyn, pacnpocTpaHaswenca no BeTpy. [lpu 3Tom Habawpanoch
M3MEHEHNE PALAMOHYKNNAHOIO COCTaBa, TaK KakK U3MeHeHUe TeMnepaTtypbl U OKUCUTENBHO-
BOCCTAHOBMUTE/IbHOTO COCTOAAHUA Cpeabl MCTOYHMKA BAWANO HA MONEKYNAPHbLIA COCTaB
BbIOpOCa, a, cnefoBaTeibHO, U HA PAagUMOHYKAUAHbLIN cocTaB. Celyac yXe XOpowo M3BECTHO,
4YTO B T@YEeHMe 3HAYUTEeNbHOro nepuoaa Bbibpoc 6bin oboraweH paguoHyknnaamm uesna-137,
-134 n opa-131.
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Puc. 4.9. [lnoTHOoCTh 3arpsisHeHHst MeCTHOCTH 1e3ueM-137 B r. UepHoOblie u ero
okpectHocTAX (MacmTab cwemku 1:25000).

1) > 40 Ku/km?; 2) 15... 40 Ku/xkm2; 3) 5... 15 Ku/km? 4) <5 Kiu/km2

Ona BblaeNeHMsas Tex Y4acTKOB WMTOrOBOro pPaAMOaKTUBHOIO cJsefa, KoTopbie 6biau
oborauieHbl uesnem-137, Mbl paccynTbiBanm Ha 9BM nons KoadoduumeHTa
dpakunmoHupoBaHua Lesunna-137 oTHocuTenbHO Uuepua-144 no popmyne

137 _ (0137/0144)5
(A137/A144)r
roe (0137/0144)5 — 3SKCNEPUMEHTANbHO ONpefesieHHOe OTHOLWEHWe 3HaYeHWi NJOTHOCTM

PafMOaKTUBHOIO 3arpA3HEHMsAs MeCTHOCTM uesnem-137 (netyuymii KOMMNOHEHT) U uepua-144
(HeneTyumit KOMNOHEHT), NpMBeAEHHOE K MOMEHTY aBapuu; (A137/A144) — OTHOWEHME 3HaYe-
HUA CYMMApPHOW aKTUBHOCTU Le3nA-137 n uepuma-144, HaKONUBLIMXCSA B PEAKTOPE K MOMEHTY
aBapuu.

N3 dopmynbl (4.1) cnepyeT, YTO Te NNOWAAN, KOTOPbIe XapaKTePU3YHTCA BEAUYUHOMN

f137/144, OOMKHbI  OblITb  COOTHECeHbl € Mpoueccamu B3pbIBHOTO Bblbpoca cnabo
dpaKUMOHUPOBAHHON CMECU PaAUOHYKANAOB W3 peakTopa W C NOC/AeAylolum
AOMNO/SIHUTENbHbIM MX BbIHOCOM 3@ CYET MPOLECCOB BEHTUAALUW AaKTUBHOWM 30HbI B Mepuop
TYWEHNA NoXKapa C NOMOLbIO BOAbI.

Asporamma-cnektpomeTp «MaKdap-2», obecneyeHHbIt HaszemHoW IOBM BbICOKOro
Kfacca, NO3BOJIMA HAM He TO/IbKO MNOAYYUTb KapTbl MAOTHOCTM 3arpA3HEHUA MECTHOCTMU
Pa3/IMYHLIMU  PAAMOHYKAMAAMM, HO U pacyeTHble KapTOCXeMbl, MOJyYEeHHble nyTem
Pa3/IMYHbIX KOMOMHAUNIM U3MEPEHHbIX BENNYUH.
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Puc. 4.10. ®parmeHT KapTbl MJIOTHOCTW 3arpPA3HEHUA MECTHOCTU ue3nem-137 (KM/KMZ),
BKAKOYatoLWMIA 30-KMNOMETPOBYIO 30HY (MacwTab cbemku 1 : 20000).

MmeHHO Takum obpasom Obina nonyyeHa KapTa-cxema pacnpeneneHusa Ha naowagm
CbeMKN KoapduumeHTa dpakumMoHnpoBaHusa (puc. 4.12), paccunmtaHHoro no popmyne (4.1).

Ha puc. 4.10 npusepeH ¢parmeHT KapTbl (B Tom 4yucne 30-KUJAOMETPOBOMN 30HbI)
NAOTHOCTU 3arpA3HEeHUA MeCTHOCTHU ue3nem-137

KapTta nonyyeHa B macwtabe M 1:200 000. Ha KapTe OT4ETAMBO BUAHO LWIECTb 60/bLINX NATEH
CO 3HAUYUTE/IbHbIM CcoAepKaHMeM Le3nsa-137 B NoyBe, BKAKOYAA U TaK Ha3blBaeMbIi 3anagHblii cieg (oT
n. Tonctbiii /lec K n. Bunbua).



Puc. 4.11. dparmeHT KapTbl-CXeMbl pacnpeaeneHns sHayeHnn koapdpuupeHTa ppakLMoHUpPOBaHUA f137/144 Ha TeppuTOpPUN,
BKAKOYatoLen 30-KnaomeTpoByto 30Hy (MacwwTab cbemku 1 : 200000).

Ha puc. 4.11 ana conoctasneHus ¢ puc. 4.10 (B HE3HAYUTENBbHO U3MEHEHHOM NO TEXHUYECKUM
npuYMHam macwTtabe) npuseseHa KapTorpammaf137/144 , MONly4eHHAA U3 pacyeTHOM KOMBMHaLMKN Ha
OBM KapT NAOTHOCTU 3arpA3HEeHUA MeCTHOCTU uesmem-137 u uepuem-144. U3 sToro conocraBaeHms
YeTKO BWAHO, YTO 3aMagHblA U OXKHbIK cneabl 0b6ycnoBneHbl BblbpocaMu, copepKaymu
cnabodpakuUMOHMPOBAHHYO CMECb PALUOHYKAMAO0B. [lOCTaTOMHO ACHO BMAHO TAK¥Ke, YTO HOro-3a-
nafHble U ceBepo-3anagHble NATHA ABAAIOTCA 30HAMM BblMageHMA 6ONbLIMX KONMYecTB Le3na-137 so
BTOpPOM pa3e BbINAAEHWNIM, YACTb STUX BbINALAEHUN NPULLIACE U HA CEBEPHbIN CEKTOP.

MoNy4yeHHbI C MOMOLbIO a3poramMmma-CneKTPOMETPUYECKMX CbEMOK MaTepuan MoXKeT 6biTb
MCNO/Nb30BaH He TOJIbKO AA NOCTPOEHUA KapT. [oaTomy, B 3aK104eHME Mbl nepeuncamm te obnactm
NPUMEHEHMA, Tae, MO HAWeEMy MHEHMUIO, 3TOT MaTepuan MOXKeT ObiTb MCNONb30BaH C HanbonblMMm
YyCNexom.

1) BbiABNEHME ONACHbIX ANA KONOTUU YeNOBEKA TEPPUTOPUI KaK 6asa oA NPUHATUA peLleHni
06 oTceneHun uAn un3MeHeHun opmbl BeaeHUA xo3aKcTBa. ObecnevyeHne HenpepbiBHOCTM (B
NPOCTPaHCTBE) U3MEPEHUIA.



2) BbifiBN€HME OTHOCUTE/NIbHO YUCTbIX PAMOHOB ANA MepecefieHnsa Tyaa Naen U HOpMaabHOro
BeAeHUA X03AKMCcTBa.

3) BbifiBNEHME TEOXMMUYECKUX PaAUOHYKAUAHbLIX aHOMaNWK ANA NOKanmsaumu naHgwadTtHo-
reoXMMMUYeCKNX NccaenoBaHuii B NATHAX PagU0aKTMBHOIO 3arpA3HeHus.
4) Mcnonb3oBaHWe B KayecTBe UCXOAHOro matepuana Ans reoMHopmMauMoHHbIX 6a3 AaHHbIX C

LUenbio nocneayrwero nporHO3MPOBaAHMA W3MEHEeHMs pPaguMaunMoHHOM OOCTAaHOBKM M MUrpaLmnm
PaAVOHYKANAOB B Pas3/IMYHbIX reocuctemax (C yd4eTom YycpeAHeHHbIX W nonyyeHnem b6onee
0O6BEKTUBHbIX MHTETPa/IbHbIX XapPaKTEPUCTUK 3arpsA3HEHMUSA).

5) Mcnonb3oBaHMe B KadyectBe 6a3bl A48 NpoOBeAeHUs OLEHOK BO3A4elCTBUA
pPaAMOaKTUBHOIO 3arpA3HEeHMA W COMOCTABAEHMA TaAKUX OLEHOK C aHaJIoTUYHbIMMKU,
PacCYNTAHHbIMWU ANA CAYYAEB aHTPOMNOreEHHOrO XMMUYECKOTO 3arpA3HEHMUA.

6) MaTepuan p[na NOKanAu3aumuM HaydHbiX 6OuONOrnMyecknx wn  BMOIKONOTMYECKUX
3KCMEPUMEHTOB.

Fnasa 5
PAOAUNALUNOHHDbIE XAPAKTEPUCTUKU 3ATPASHEHUA MECTHOCTHU

B pesynbTate 4YepHOObLINIbCKMX BbINaAeHUA B KOHLUE anpend—Hayane maa 1986 r. Ha
3HauMTeNbHOM 4Yactu TeppuTopum CCCP 3a npegenamm OCHOBHOM 30Hbl 3arpA3HEHMA 3aMETHO
YBE/IMYNNOCH COAEPKAHME AONTOMMUBYLLMX PAANOHYKANAOB Ha NOACTUANAOWEN MNOBEpPXHOCTU. B
CU/IbHO 3arpsA3HeHHbIX paioHax YKpauHbl, benopyccum mn PCOCP pagmoakTUBHOE 3arpasHeHue
MECTHOCTU [OCTUraeT TakKMX YPOBHEM, MPU KOTOPbIX CopepyKaHWe AONrOKMBYLLMX YEePHOObIIbCKUX
paguoHyknngos (YPH) B nouse, Boge M aTMochepHOM BO3Ayxe A0 HACTOALLETO BPEMEHM OCTAeTCA
OCHOBHbIM GaKTOPOM, 06YCNOBANBAIOLLMM OMNacCHble BO3AEMNCTBUA OKPYXKatOLWEN cpeapl HA YenoBeka.

B n. 5.1 npoBoauTCA aHanM3 CTeNeHM pPaLMONOTMYECKOM OMaCHOCTM BCEX OTHOCUTE/IbHO
OONTOXMBYLLMX (C nepMoaom nonypacnaga 6onee 2 4) YPH, ocHOBaHHbIM Ha COOTHECEHUM MX obLiero
KONMYecTBa, Nomnaswero B MNPUPOAHYI cpeay B pe3ynbTaTe aBapuu, C npuHATbiIMM B CCCP
A0NYCTUMbIMM KOHLLEHTPALUMAMM B BO3A4YXE M BOAE.

[N OUEHKM M NPOrHO3a pPafAMaLMOHHbIX XapPaKTEPUCTUK 3arpA3HEHMA MECTHOCTM C MepBblIX
AHel YepHobblibCKOM aBapum bbiin pa3BepHyTbl PaboTbl MO WKpPOKoMacwTabHoMy OTOOPY M aHanm3y
npob nousBbl B pamMkax obuen Nporpammbl M3y4eHMA paguauMoOHHON OOCTaHOBKM KaK B paloHax
WHTEHCMBHOIO 3arpA3HeHus, Tak U B ¢oHOoBbIX paioHax CCCP. OcHOBHbIMW 3adad4yamu 3Toro 610Ka
obuel nporpammbl 6b1in: 1) U3yyeHUe NPOCTPAHCTBEHHOIO pacnpenesieHusa, coctaBa U MAOTHOCTU
(Kn/Km?) BbinaBLuMX Ha MeCTHOCTM YPH; 2) uaydyeHne murpaumm YPH no nouseHHomy npodusio; 3)
OLEeHKa W TMNPOrHO3 Ha OCHOBE 3TUX [AAHHbIX OCHOBHbIX PAAMAUMOHHBIX XapPaKTEPUCTUK
pPagMoaKTUBHOIO 3arpA3HEHUA NOACTUIAtOWEN NOBEPXHOCTU CyMmMapHOM anbda- u 6eTa-aKTUBHOCTU U
[030BblX HArpy3oK O BHEWHEro W BHYTPeHHero obayyeHua. MeToabl M OCHOBHble pe3yabTaTbl
peleHns 3TUX 3a4a4 paccmaTpumBaroTcs B M. 5.2—5.4 HacToAwen rnasbl.

5.1. OTHOCUTE/IbHAA PAANOJIOTMHECKAA ONMACHOCTb YEPHOBbI/IbCKUX PAOAUOHYKNINA OB
NPU 3ArPASHEHUM NPUPOAHON CPEADI

B KauyectBe 0606WEHHOr0 WMHAEKCA OTHOCUTENbHOM OMACHOCTU 3arpA3HEeHUs MNPUPOLHOM
cpeabl KakMmM-Mbo pagMOHYKIMAOM MOXKHO MPUHATL OTHOLWEHWe ero nosaHoro Bblbpoca AAg B
OKpy)Katowyto cpeay (NnpnbamsnTtenbHble OLEHKM NO AaHHbIM [9], NnpMBeAeHHbIe HA MOMEHT aBapuu,
cm. B Tabn. 3.1, 3.2) K gonyctumon KoHueHTpauuu (OKg) aToro paguoHyknmnga B atmochepHom



BO34yXe UM BOAE AN OTPAaHMYEHHOM YacCTU HaceneHua (Kateropusn 5 [13]):
VU = AAG/ DK
B Tabn. 5.1 npeacrasneHbl AaHHble, HeobXoaMMble ANA pacyeTa 3TOro MHAEKCAa M ero
3HAYeHMA 419 OCHOBHbIX OTHOCUTENIbHO AONTOMXUBYLWNX PAANOAKTUBHbIX NPOLYKTOB aBapuu.

Tabnnua 5.1
MHAOEeKCbl OTHOCUTENIbHOM OMACHOCTM 3arpA3HeHnn atmochepHoro sosayxa (Va) u soabl (Vw)
OCHOBHbIMW YEPHOBbLINLCKUMUN PAAUOHYKANLAMM.

PagMoHYKAMA T1/ AAG kKM s, 10 Ku/n | OKeo 10°Ku/n | V,10% n V, 10" n
MpoayKTbl AeneHns
PMo 2,75 AH. 3,7*10° 6,9%10° 39 0,05 0,9
B27¢ 3,26 TO *e 1,1*10° 3,6*10° 21 0,3 5,0
32 (3,25) ,, 1,1*10° 4,0%10° 28 0,4 3,9
B 8,04 , 1,7*10" 1,5%10" 1 12 180
14084 12,8 ,, 7,3*10° 1,5%10° 25 0,48 2,9
%0 4 (12,8) , 7,3*10° 4,2%10° 24 0,17 3,0
e 32,5 ,, 3,5%10° 5,3*10° 38 0,06 0,4
Ry 39,4 , 3,8*10° 1,8*10° 80 0,2 0,46
8sr 50,6 ,, 2,5%10° 9,4 *10° 12 0,3 2,0
Ty 58,5 ,, 1,2*10° 1,1*10° 26 0,1 0,2
*7r 64,0 , 4,1*10° 1,1*10° 62 0,4 0,6
Nb 35,0 ,, 4,1*10° 3,4*10° 96 0,1 0,4
10pg™ 250 ,, 7,8 3,6%10° 30 0,002 0,003
e 284 2,4*10° 2,2*10° 12 1,1 2
1%Ru 367 , 1,6*10° 1,9*10" 12 0,8 1,3
13cs 2,06 net 500 4,4%10" 8,6 0,11 0,6
1285}, 2,77 TO e 150 9,0*10" 99 0,017 0,015
gy 28,5 , 220 4,0%10° 0,4 0,55 5,5
B37¢cs 30,2 ,, 2200 4,9*10" 15 0,45 1,5
TpaHcypaHoBble 31eMEHTbI
Np 2,35 aH. 2,3*10" 1,2*10° 70 0,19 3,2
¥y 86,4 net 03 3,3 2,5 2,4 0,003
py 2,44%10" 10 e 0,7 3,0 2,2 2,3 0,003
*0py 6,58*10° , 10 3,0 2,2 33 0,0045
*py 14,5 140 160 110 9,4 0,014
Am 434 , 0,7 (4,5)° 10 1,9 0,7 (4,5 | 0,004 (0,024)
2em 163 fH. 20 200 12 1,0 0,015
*Cm 17,9 net 0,08 15 3,6 0,05 2*10™

Mo pa3mepHOCTM U GU3MYECKOMY CMbICNY WHAOEKC OTHOCUTENbHOM OMacHOCTM npeacTaBaset
MUHUMANbHbIA 06beM BO3A4yXa UM BOAbl, KOTOPbIN HEOBXoAMM Ans obecneyeHMa COOTBETCTBYIOLLEN
[Kg Npu paBHOMEPHOM NepemMeLlInBaHMM BblIOPOLEHHOTO KOMYECTBA PagMOHYKAIMAa B aTmocdepe
WU NPUPOAHBIX BOAAX B MOMEHT Camoro Bbibpoca 3Toro paguMoHyknuaa. pyrumu cnoBamm, MHAEKC
OTHOCUTENIbHON OMACHOCTU MMEET CMbIC/1 aCCUMUAALMOHHOTO obbema Bosayxa V, unm soabl V,; T. e.
TONbKO pasbasneHne 6e3 yyeTa OU3UKO-XMMMUYECKMX U MUTPALMOHHbLIX CBOMCTB PaANOHYKAMAO0B
(cKopoCTb pagMoOaKTUBHOIO pacnaga, nepexos no NMLWeBbiM NoYBam M T. Mn.).

Mpu pacuete VU gna oy, M9"Ag, 5Sh, ansa KoTOpbIX He NPUBOAATCA AaHHblE O BbIGPOCE B
aTMocdepy, Mbl UCMOJIb30BAIN HALLM OLLEHKN HapaboTkm Y; (cm. Tabn. 3.1) n 6an3KMe K poACTBEHHbIM

11 .

CornacHo npuHaTbim B CCCP «Hopmam paamaumoHHoi 6e3onacHocTu» [13] ycTaHaBAMBAOTCA AOMYCTUMbIE YPOBHM 3arpa3HeHns —
Aonyctumble KoHueHTpauun ( [ K g ) atmochepHoro Bosayxa M BoAbl Ha MpUeralowmx K aToMHbIM o6bekTam TeppuTopuax Ana
OrpaHMYEHHOr0 KOHTUHIEHTA HaceNeHNs, MPOXKMBAIOLLErO Ha 3TUX TeppUTOpUAX (KaTeropusa b).

2 cm. n.3.2

13 0 241
B ckobKax npuseseHbl 3HaYeHna AA” 1 V ana ©“Am yepes 50 net nocne aBapuu.



UM XMMMWYECKMM 3/eMeHTaM OLUEeHKM aonaum Bblbpoca & anAa oty npuHaTta 891 = 3%, Kak U ana
TYronsiaBkoro 95Zr; ans llomAg 6110 = 6 %, 6AN3KaA K A0ne OTHOCUTE/NIbHO NEeTy4Yero 140Ba; ana 615 =
30%, Kak Ana nerkosietTyyero pagmouesms.

AHannM3 pe3ynbTaToOB pacyeTa aACCUMMUAALMOHHbLIX O06BEMOB JaeT BO3MOXHOCTb
pa3fennTb BCE OCHOBHbIE AONTOXWBYLWLIME PALUOHYKAUALI HAa HECKONbKO Tpynn MO CTeneHu
PaAMONIOrMYECKOM OMACHOCTM 3arpA3HEeHMA MPU3EeMHOro CA0A BO3AyXa M NPUPOAHbIX BOA
(tabn. 5.2).

Kak cnepyet 13 gaHHbIX Tabn. 5.2, Hanbonee onacHbLIMM B MOMEHT aBapun u B Nnepsoe
Bpems nocne Hee B aTMOCHEPHOM BO3AYXE 3arpA3HEHHbIX paitoHos asasatoTca 11 n **!pu,
umetolwmne 6AM3KMe 3HaueHun V, Aanee CAeAylOT OCTanbHble M30TOMbl naAyToHus, “*'Am,
242Cm, 144ce n %Ru. Hanbonbwyto onacHoCTb B NPUPOAHbLIX BOAax NpeacTaBAsiOT 131 (B
nepBble HeAeNn M Mecsaubl NoC/ie aBapun) U rpynna AONTOXUBYLLUX PAaAUOHYKAMA0B Le3us,
CTPOHUMA N PYTEHUA.

AAICHO, 4YTO 6onee KOPPEKTHbIE OLEHKM MHAEKCA PAaAMONOTMYECKON OMACHOCTU cnepyeT
Aenatb C y4eTOM TaKux (aKTOpOB, KaK BTOPWYHbIA BETPOBOM MNOAbBEM, PACTBOPUMOCTb B
NPUPOAHbIX BOAAX, NOCTYNNEHNE B PacTEHMA U Nepexos No NULWEBLIM LENOYKAM, pacnag uam
HaKoMAeHNEe PagNOHYKAMAOB, UX pPagUalMOHHble XapaKTepUCTUKM M T. n. OpHaKo Aaxe
NPOCTOM aHanAM3 NO KPUTEPUIO aCCUMUNALMOHHOIO ob6bema V gaeT HEOXKUAAHHbIe pe3ynbTaTbl
— Hanpumep, npuoputet “*Pu u **'Am B 3arpasHeHun Bosgyxa (mocneaHuit — cnycrs
pecatunetTus nocne asapuun) u 3!l B 3arpasHeHUM npupogHbIX Bog (B HauanbHbIA mepuog,
nocne aBapuun). B uenom pesynbTaTbl TaKoro aHanusa (cm. Tabn. 5.2) cnyKaT HaAeKHbIM
OPUEHTUPOM MPU OPraHM3aUMM MOHUTOPUHIA PagMaALLMOHHON OOBCTAHOBKM HA 3arpA3HEHHbIX
Tepputopuax. CneayetT NOAYEPKHYTb TaKXKe, 4TO MHAEKC V yKasbiBaeT Ha MNPUOPUTETHI
OTAENbHbIX PAANOHYKANAOB B OTHOLWEHUN UX BKNada BO BHYTPEHHIOW A03y 06/AyYeHMA npu
AbIXaHUU N noTpebneHnn NUTbeBoh BoAbl. POPpMMUPOBAHNE BHELWHUX U MONHbIX BHYTPEHHUX
003 onpegenaeTca APYrMMW napameTpamu, KoTopble obcyxkaatoTca HMxe (cm. nn. 5.3, 5.4).

Tabnnua 5.2
PasgeneHue 4epHOBbIILCKUX PASMOHYKAMAOB Ha FPYNnbl NO MHAEKCY OTHOCUTENbHOM PaAMONOTMYEeCKOM ONacHOCTH ANA
atmocdepHoro sosayxa (V, 10"° n) neoabl (V, 10" ) (Ha momeHT BbIBpOCa B OKpyKatoLwyto cpeay)

fpynna NHaoekc PagnoHykanabl
ATMOCOhEepHbIli BO3AYX
| 12>9 [P, **pu
" 59 1 (241Am) *, 240PU, 238PU, 239PU, 144Ce’ 242Cm
m 0,8 _ 0'2 106RU, 241Am, QOSrI 14083, 137CS, 952r’ 132', 89Srl 132Te, 103RL|
v <0,2 239\, 1901, 134¢s, Oly, 9SNb, 1ce, 2**Cm, ©Mo, 2sh, 1°mAg
Boaa
| 180 1
" 6 91 , 3 905r' 132Te, 132|' 239Np, 140La, 14083, 144(:9, 89Srl 137(:5, 106RU
1] 0.7-0.2 [P**Cs, *°zr, *®Ru, *°Nb, **'ce, °'Y
v <0.1 (241Am) *, 1255b, 242Cm, 241PU, ZAOPU, 241Am, 110mAg, 238PU, 239PU, 244Cm

* Cnycta 40—50 net nocne aBapuu.



5.2. PAQUOHYKNUAHbIA COCTAB 3ATPA3HEHMA NOYBbI HA TEPPUTOPUU CCCP

MeToLONOrMYECKO OCHOBOM MWCCNEA0BaHUM CAYXKUA peryaapHbld (No naowaam
n3yyaemomn Tepputopun) otbop npob u3 BepxHero (0—5 cm) cnos NoOYBbI Ha OTKPbITbIX
HeobpabaTbiBaeMblXx POBHbIX Y4aCTKax MECTHOCTW, KOTOpble paccmaTpuBaiUCb KakK
€CTEeCTBEHHbIM NJaHWeT, HaJeXKHO cBA3bIBAOWMUNA aTMocdepHble BbiMageHUs C MOMEHTaA MX
ocaxkaeHus Ao otbopa npobbl [1, 5, 9]. CneunManbHbIMM UCCAEA0BAHUAMU BEPTUKANbHOM
murpaunm YPH (cm. HUKe) Bblno YyCTaHOBIEHO, YTO BNAOTb A0 oceHn 1987 r. B BepxHem (0—5
CM) cnoe no4ysbl NO6Oro TMNA — OT NErKMX CynecdyaHblX MOYB A0 TAMENbIX CYT/IMHKOB MU
YyepHO3emMOB — cofeprkanocb He meHee 95% 3anaca YPH Bo Bcem NoYBEHHOM Cnoe.

Kaxkgaa npoba nouBbl oTbupanacb B 3—4 TOYKax Ha POBHOW, KaK MpaBuno,
3agepHoBaHHOM npobHOM naowanke pasmepom He meHee 30x30 M, B Ka)KAOW TOuKe
oTbupanca cnoit noysbl (BMecTe ¢ AepHUHOM) naowaabto 20x20 cm. O6beamHeHHas npoba
obbemom 6—8 5N BbicywMBanach, TWATENbHO M3MeNb4yanacb U FTOMOreHM3npoBanacb, 3aTem
oTbupanuncb npobbl oT 100 mn Ao 3 n (B 3aBUCMMOCTU OT YAENbHON aKTUBHOCTM) ANA ramma-
CNEeKTPOMETPUYECKOrOo aHanmza M no 5-100 r pgna paguoXMmUYecKoro aHaamsa Aans
onpeaeneHnn pagMoakTMBHOIO CTPOHLMA U TPAHCYpPaHOBbIX afiemeHToB (TYI).

TepMUHOM «pagMOHYKNMAHbIN cocTaB» (PHC) noyB mbl 0603Hayaem OTHOCUTENbHOE (KaK
NpaBua0, NO OTHOLWEHMIO K aKTUBHOCTU TyronnasKmMX %Zr unam 144Ce) cogeprkaHme YPH B nousax
M3y4aemoro paioHa, T. e. Habop oTHoweHu (A;/Ags)o unn (Ai/A1as)o (AKTUBHOCTU NepecyMTaHbl Ha
MOMEHT aBapum).

Mpu o0606wweHnn gaHHbiXx o PHC noyB ocHoBHOM npobaemolt sBnseTca NpeacTaBUTENbHOCTb
pes3ynbTaToB, T. €. COOTBETCTBME pPe3y/bTaTOB aHanM3a MPaAKTUYECKM To4YeyHOM npobbl MOYBbI
peanbHomy cpegHemy PHC noactunatowen NOBEPXHOCTM HA BCEW TEPPUTOPUM, HA KOTOPYH B
OaNbHENWeM pPacnpoCTPaHAITCA pe3ynbTaTbl aHanM3a 3TOM NpPobbl. MpPUM HEKOTOPbIX YCNOBUAX U
NPeAnonoXeHnsax 3Ta Npobsiema MOXKeT ObiTb pelleHa pPas/IMyHbIMU TEXHUUYECKUMU MPUEMaMMU.
Ycnosua 1 npeanonoxKeHua cnegytoume:

1. KoHTponnpyemas AaHHOM TOYKOM oTbopa TeppuTopuA AO0JIKHA MMETb OTHOCUTEJIbHO
PaBHOMEPHYIO NMAOTHOCTb 3arpA3HEHUA, YTO MOATBEPIKAAETCA HAa3eMHON CbeMKOM MOLLHOCTU [03bl
raMma-msnyyeHus.

2. PagnoakTMBHOE 3arpsasHeHMe MecTHOCTM GOpPMMPYETCA 3a CYEeT BbINaAeHUA ABYX TUMOB
HOoCUTenen PagnoaKTUBHOCTU: TUN A — MeNKOAMCMNEPCHbIE YAacTULbl, B TOM YMCae pacTBOPEHHble BO
B/IaXKHbIX BbiNnageHusax, «anddysHbie» yacTuubl; TMN b — oTHocuTeNbHO KpynHbie (6onee 1 —10 Mkm)
TaK HasblBaemble ropAYMe YacTuLbl PEaKTOpPHOro TOMN/AMBA, yAenbHas (Ha en. maccbl) aKTMBHOCTb
KOTOPbIX Ha 2—4 nopAagkKa Bbiwe, 4em y Yactul, Tuna A. OCHOBHOe aonyLlieHmne cocTomT B Tom, 4To PHC
yacTtuy, TMna J1 oTHOCUTENbHO OAHOPOAEH MO NPOCTPAHCTBY (B Mpeaeniax M3y4yaemoro painoHa), B TO
BpemMsA Kak PHC TONAMBHbIX YacTUL, MOXKET N3MEHATLCA B CaMblX LUMPOKUX Npeaenax.

3. OcHoBHaAa [0nA 3arpA3HAOWMUX MECTHOCTb PagMOaKTUBHbIX NPOAYKTOB Ha PacCTOAHUMU
nanee 10—20 KM OT WMCTOYHMKa (Kpome OCM 3amagHoOro cnega) NpPUXoguTcs, B OCHOBHOM, Ha
«anddysHoe» 3arpasHeHMe YyacTMuamm Tuna A, aKTUBHOCTb ropAYMX 4acTul B obuem 3anace
PagMOHYKANAOB B NMOYBE 3TUX PAaiOHOB HEBENMKA.
OcHoBHas 3agaya npu otbope Npobbl U NOArOTOBKE NpenapaTtoB MO4YBbl K aHA/IN3y COCTOUT B TOM,
ytobbl M36erkaTb MnonagaHMa B Mpenapat OTHOCUTENIbHO KPYMHbIX FOpPAYMX 4acTul, CMOCOOHBbIX
nckasmtb PHC tmna A. MNpu otbope npobbl 3Ta uenb AOCTUraeTca NyTem TLLATE/IbHOro KOHTPO/S
MOLLHOCTM [03bl B KaXA0W TouKe oTboOpa; npuM NOAroTOBKE Mpenapata — KOHTPOAEM YAe/IbHOM
AKTMBHOCTM Npenapara.

Mpw 3TOM NpegnonaraeTca oTAeNbHOE N3YyYEHME N M3MEPEHME TOPAYNX YaCTUL,.

Mo AaHHbIM BO3A4YLWHbIX M HA3eMHbIX CbEMOK FamMma-nonA Ha 3arpA3HeHHbIX TePPUTOPUAX



MOKHO OLEHWUTb XapaKTePHbIe Pa3mepbl 3/1eMEHTAPHbIX Y4aCTKOB MECTHOCTU, Ha KOTOPbIX MOLLHOCTb
3KCMO3ULUMOHHOMN A03bl U PHC 4epHOObINIbCKMX BbiNageHUIA COXPAHAOT OTHOCUTE/IbHOE MOCTOSHCTBO,
T. €. He u3MeHsTca bonee yem B 2 pasa (Tabn. 5.3). OTM OUEHKM XapaKTepU3yT HEOAHOPOAHOCTb
3arpA3HeHMA MEeCTHOCTU B PasHbIX HaMpaB/ieHMAX M Ha PAa3HOM PACCTOAHUM OT UCTOYHMKA U MOTYyT
CNYKUTb NPUBANINTENIbHBIM OPUEHTUPOM KaK MNpu MNJAaHMPOBAHUM UCCNEA0BaHUNA, TakK W MNpwu
WHTEeNpeTaLmMn AaHHbIX O PaANaLMOHHON 0O6CTaHOBKE HA 3arpA3HEHHbIX TeppUTOopUAX. Kak BUAHO
n3 Tabn. 5.3, Hanbonee «MenKy» CTPYKTYPY NNOTHOCTU 3arpa3HeHUnA (BbICOKME rpagUeHThl)
MMeIT PaloHbl 3aNafHOro cektopa, ocobeHHo BO6AM3M OT OCU cnefa, a TaKXKe paloHbl TakK
Ha3blBaeMbIX LLe3MeBblX NATEH — O0COObIX HEOAHOPOAHOCTEW pPaAMOAKTUBHOIO Ccneaa,
obpa3oBaBWMXCA, MO HEKOTOPbIM MPEANO/IOKEHUAM, B MECTax BbiMNafAeHUA WHTEHCUBHbIX
0CagKoB (NMBHW, TPO3bl) NPU NPOXOXKAEHUN 0bNaKa pPagMOaKTUBHONO aspo30aa OT UCTOYHMKA
(cm. HMKe n. 5.2.2).

Tabnuuya 5.3
XapaKTepHble pa3mepbl (KM) 3n1eMeHTapHbIX YYaCTKOB TeppuUTopumn
C OTHOCUTENbHO oAHOpPOAHbLIM PHC 4epHOObBINbCKUX BbiNageHUN

CekTop PacctoaHue ot HA3C, Km
0—10 10—30 30—100 100—500 > 500
CeBep 0,3—1 1-3 3—10 10—20 20—50
CeBep, Le3neBble NATHA — — — 2—5 5—10
BocTok 0,3—1 1-5 5—10 10-20 20—50
for 0,3—1 1-5 5—10 10—20 —
3anag 0,2—0,5 0,5—1 1-3 3—10 —

B pAge cnyyaeB B palioHax Le3MeBbix NATEH OTMe4vanacb eue 6osnee menkasa CTPyKTypa
PaAMOAKTMBHOIO 3arpA3HEHMA MECTHOCTM, KOrga Ha MnpoTAXEHUM nopagka 1 KM nNAOTHOCTb
3arpA3HeHnA U30ToNamm LLe3na U3MEHANACb B AECATKM pas. EcTecTBeHHO, 4TO NogobHaA «nATHUCTAA»
CTPYKTypa nonen 3arpAsHeHusa onpegenser MWHUMANbHble pa3mepbl CeTKM npobootbopa wu
nepemeHHbIN XxapaKkTep 3TOro pasmepa.

Ocobo cnegyetr oTMeTuTb, 4TOo 0bcnepoBaHWe pagmMauMOHHONM OO6CTaHOBKM Ha A0CTAaTOYHO
60/1bLUMX Y4ACTKAX 3arpA3SHEHHOM MECTHOCTU (C XapaKTePHbIM IMHENHbIM pPa3MepoM nopsaaka 1 Km m
6onee) uMmeeT UENbl0 MonyyYeHUe TreodPU3MYECKUX XAPAKTEPUCTUK MEPBUYHOTO 3arpsAsHEHWUSA,
BblpaXKaeMbiXx OObIYHO B TEPMWHax MNJOTHOCTM (Ha en. naowaan) BbINAAEHMA OTAENbHbIX
pagmoHyknnaos (o; Ku/km?). UMeHHO 3Ta 3agauya onpeaensieT BCO MeTOA0/0rMio ot6opa npob u
MHTepnpeTauumM AaHHblX aHanu3a PHC nousBeHHbIx npob. [pu 3TOM CBepxMesikas CTPYKTypa
3arpA3HeHUA MouBbl (MOPALKA AECATKOB MAM Aae eauWHWUL, M), BO3HMKAIOWASA, KaK Npasuio, B
HaCe/NIeHHbIX MYHKTax 3a CYET KAKUX-TO BTOPMYHbBIX MUIPALMOHHbLIX NPOLECCOB (CTOK C Kpbiww, cbop
30/1bl U HaBO3a M T. N.) He ABNAETCA O0OBLEKTOM W3yyeHua. MoaobHble MenkMe HeoAHOPOAHOCTU
OO0/IKHbI 6bITb COOTBETCTBYIOWMM 06pa3om KBafMPULMPOBAHbLI M YYTEHbI C TEM, YTOObI HE MCKA3UTb
AaHHbIX reodU3nYecKor paaMaLMOHHOM CbeMKKU. B 4acTHOCTH, KaK oauH 13 cnocobos KBannubuKaLmm
TAKUX MENKUX «NATEH» MOXKHO PeKOMeHA,0BaTb, HApAAY C ONUCAaHWEM UX NONOXKEHUA, pasmepa U T. M.,
BbIPA¥aTb CTEMEHb 3arpA3HeHUA B HUX B BK/M>.

Mpwn opraHusaumm obcnefoBaHMA PagMaALMOHHON OBCTaHOBKM OTAENbHO PAacCMaTpMBaAIUCh
TEPPUTOPUM TPeX TUMOB, OTAMYAIOWMECA NO rPagueHTam, NAOTHOCTU U PALUOHYKINLAHOMY COCTaBY
3arpAsHeHunA: 1) 6AnMKHAA 30HA C BbICOKMMW rpagneHTammn NAOTHOCTU BbiNaAeHUM, ycnoBHo oT 10 go
100—150 KM OT WCTOYHMKA; 2) nepudepuiiHble pPaNoHbl CEBEPHOTO U HOXKHOTO CEKTOPOB
pacnpocTpaHeHUA pPALMOAKTMBHbBIX BbIOPOCOB, XapakTepusywlmeca peskum oborauieHnem
BbINAZEHUIA M30TOMAaMWU NETKONETYYMX 3N1EeMEHTOB — Le3neBble NATHA; 3) $OHOBble pPaMoHbl 3a



npeaenamm TeppUTOpPMN NepPBbIX ABYX TUMNOB.
5.2.1. BAUXKHAA 30Ha

B Tabn. 5.4 npuBeaeHbl oTHoweHUA 3HaYeHUn (Ai/Ags)o Ha MOMEHT aBapun U KoabduUUEHTbI

bpaKkUMOHUPOBAHMA
- _f AP\ Yi =
1.6 = ( Ags )/( Y g5 )’ (5-2)

paccYMTaHHbIe MO OTHOLUEHUAM 3HayeHui HapaboTku Yi/Yges, npusedeHHbIM B Tabn. 3.1. [aHHble
Tabn. 5.4 nonyyeHol N0 yCPeAHEHHbIM pe3y/ibTaTaM UCCAeA0BaHUM, BbIMNOSIHEHHbLIX B 1986 T. [6, 7] B
npuneratowmx K YA3C panoHax Ha pacctosiHum Ao 100 KM oT McTOYHMKA. OHM CcrpynnupoBaHbl Mo
OBYM MPU3HAKam — CEeKTop paguoakTuBHoro cnepa («Cesep», «HOr», «3anag») u OoTHOCUTENbHOE
paccToAHME OT UCTOYHMKA, XapaKTeEPMU3yeMoe MNIOTHOCTbIO PaAN0aKTUBHbIX BbiNaAeHU (N0 MOLHOCTH
[03bl Py [MP/4] Ha [1+15). Mo cTteneHn $ppaKkLMOHMPOBAHMA OTHOCUTENbHO %Zr Bce nepeyuncsieHHble B
Tabn. 5.4 pagnNoHYKAMUAbl MOXKHO Pa3Ae/MTb Ha YCAOBHbIE FPYNbl:

1) OTHOCUTENbHO TYronnaBkne — 239Np, 99Mo, 141Ce, 144Ce, 140Ba, 895r, 90Sr, 91Y, 1°3Ru, 106Ru,
ANnA KoTopbIX figs < 1 Ha nepubepumitHbix yyacTkax cnega (Il 3o0Ha) n He oTmevaeTca ABHOro pocTa figs €
yAaneHMem OT UCTOYHUKA;

2) OCTa/ibHble OTHOCUTENbHO NeTy4Yne PaanNoHYKANAbI, KOTOPbIMKW 0bOralLeHbl BbiNageHuMn
Ha nepudepun cneaa figs >> 1) — pagmoHyKkauabl Tennypa, noga, cepebpa, Le3na n cypbmbl.

Hanbonee otyeTnMBo ¢pakLMOHUPOBAHME NETYYUX PAAUOHYKNMAOB BbIPaXKEHO Ha CEBEPHOM
yyacTke cnepga (132Te, 131I, 134Cs, 137Cs) npu obeaHEeHUU BbINALEHUN M30TONAMU CTPOHUMA U ly. Ha
IOXKHOM BETBM cCnega, HaNpPoTMB, MNPU  ymMepeHHOM oborauleHun BbinageHuin 1327e By
PagMOHYKANMAAMU LE3UA, OTMEYAEeTCA 3ameTHoe oboralleHune My PagMOHYKANAAMM CTPOHUMA.

3HauuTenbHOe @pPaKLMOHMPOBAHUNE B7¢cs XapaKTEPHO TaKXe A4Na HXHON nepudepum
3anagHoro cnega. 3tM 1 nogobHble M 3ddeKTbl CBUAETENBCTBYIOT 0 6H0blION HeogHopoaHocTM PHC
YepHOObINbCKUX BbiNageHUN, 0OycnoBAeHHON, no-Buaummomy, Bapuaumamm B PHC Bbibpoca w3
WUCTOYHWKA B TEYEHME BPEMEHMW Ero AeCTBUS.

Tabnunua 5.4
PafMOHYKAUAHbBIA COCTAaB 3arpA3HeHMa No4Ys B 6AnKHel 30He (Ao 100 km oT YADC)
Paguo- Yi/Ygs I 30Ha (Py 2 10 mP/u) Il 30Ha (2<P,<10 mP/u) Il 3oHa (P,<2 mP/u)
HYKAUA,
(Ai/Ags)o fios (Ai/Ags)o fios (Ai/Ags)o fios
CekTop «CeBep»
Np 10 16 1,6 2,0 0,24
327 0,9 1,7 1,9 10 11 5,0 5,5
B 0,7 3,0 4,3 6,0 8,6 5,0 7,1
1984 1,0 1,0 1,0 1,1 1,1 1,0 1,0
lce 1,0 1,1 1,1 1,1 1,1 1,1 1,1
%Ry 1,0 1,0 1,0 1,6 1,6 1,4 1,4
8sr 0,4 0,2 0,5 0,3 0,75 0,2 0,5
Ty 0,3 0,3 1,0 0,5 1,7 0,1 0,33
7r 1,0 1,0 1,0 1,0 1,0 1,0 1,0
110mAg 0,001 0,0027 2,7
ce 0,7 0,65 1,0 0,6 0,9 0,7 1,0
%Ry 0,4 0,4 1,0 0,6 1,5 0,6 1,5
13ics 0,03 0,1 3,3 0,2 6,7 0,1 3,3
s 0,004 0,006 1,5
g 0,04 0,02 0,5 0,03 0,75 0,02 0,5
Bcs 0,055 0,2 3,6 0,3 5,5 0,3 5,5




Cektop «HOr»
Np 10 8,0 0,8 14 1,4
Mo 1,0 0,45 0,45 2,5 2,5
1321e 0,9 1,4 1,6 0,9 1,0 1,3 1,4
131 0,7 0,6 0,86 0,6 0,86 2,0 2,9
19084 1,0 0,8 0,8 0,9 0,9 1,0 1,0
e 1,0 1,1 1,1 1,1 1,1 1,0 1,0
%Ry 1,0 0,7 0,7 0,7 0,7 0,8 0,8
8sr 0,4 0,2 0,5 1,6 4,0 1,2 3,0
oy 0,3 0,3 1,0 0,8 2,7
Bzr 1,0 1,0 1,0 1,0 1,0 1,0 1,0
10mag 0,001 0,001 1,0
1%ce 0,7 0,7 1,0 0,6 0,9 0,6 0,9
%%Ru 0,4 0,3 0,75 0,2 0,5 0,3 0,75
13cs 0,03 0,01 0,33 0,015 0,5 0,03 1,0
s 0,004 0,0042 1,0 0,011 2,8
5 0,04 0,02 0,5 0,16 4,0 0,15 3,8
37¢cs 0,055 0,03 0,5 0,04 0,7 0,1 1,8
CeKkTop «3anag»
Np 10 6,0 0,6 9,0 0,9 5,0 0,5
Mo 1,0 1,4 1,4 1,4 1,4 1,5 1,5
1327 0,9 1,4 1,6 3,8 4,2 3,6 4,0
31 0,7 0,9 1,3 3,0 4,3 3,0 4,3
14084 1,0 1,1 1,1 1,6 1,6 1,4 1,4
lce 1,0 0,9 0,9 1,1 1,1 0,9 0,9
%Ry 1,0 0,8 0,8 0,7 0,7 0,7 0,7
8zr 0,4 0,1 0,25 0,6 1,5 0,7 1,8
oy 0,3 0,2 0,67 0,6 2,0 0,9 3,0
®zr 1,0 1,0 1,0 1,0 1,0 1,0 1,0
ice 0,7 0,6 0,9 0,7 1,0 0,6 0,9
%Ry 0,4 0,25 0,6 0,3 0,75 0,2 0,5
134 0,03 0,02 0,67 0,1 3,3 0,1 3,3
1235 0,004
Nsp 0,04 0,02 0,5 0,03 0,75 0,1 2,5
¥7¢cs 0,055 0,05 1,0 0,2 3,6 0,2 3,6

MpumevyaHunsa. 1. MowHoctb Ao3bl P, npuseaeHa K [ + 15. 2. B lll 30He oTcyTCTBYIOT Lie3MeBble NATHA Ha
oro-3anagHom yyacTke ciefa.

MoBeAeHWe MAYTOHUA M APYFMX TPAHCYPaHOBbLIX 3nemeHToB (TYD) oTHOCUTENbHO >Zr
uwin **Ce npu dopmMUpOBaHUM PALMOAKTUBHBLIX BbINAZAEHWI B BAMNKHEN 30He BHauane
OLUEHMBANM MNO OTHOCUTENbHO Hebosnbwomy MaccuBy (AecATkM npob) pesynbTaToB
PagnOXMMUYECKNUX aHANIM30B NOYBEHHbIX NPo6. Mo 3Tol NpuUYNHE CBOMCTBA JieTy4dyecTn TYI He
OblNN M3yYeHbl CTO/MIb AeTasbHO, KaK MoBeAeHUe A0/ro- XUBYLWUX NPOAYKTOB AeneHusa. B
Lenom M3 aHasiM3a BCeM COBOKYMHOCTU AaHHbIX MOXHO cAenaTb BbiBoA, 4To TYD B nepBom
NPUBNNKEHNN MOMKHO OTHECTU K rpynmne TYronnaBKMX 3/1IEMEHTOB, TaK KaK B BbINageHUAX UX
COAEpIKaHWe XOpOLWO Koppenupyer ¢ cogepanuem **Ce (cm. Takske Tabn. 5.4, AaHHble O
239Np). Mo HECKONbKUM AEeCATKAM OnpeaeneHuil B NouBax BAUKHeN 30HbI NOAYyYeHbl CpeaHue
3HaYeHuMa oTHoweHnn Ap,/A1aa)o = (1,110,6) * 10'3, roe Ap, — CyMMapHasa akKTUBHOCTb anbda-
M3yYyaloWwmnx pagmMoHYKANA0B nNAyToHMA-238, -239, -240, a TaKXe OTHOLWEHWE aKTUBHOCTEM
pPagnoHYKAN[0B 28py n 23%u + 2*%py pasHoe 0,4+0,1. OTK OTHOLWEHNA NCNONbL30BANIUCL NPKU
OLEeHKaX HaZeXHOCTU NPUHATbIX NapamMeTpPoB UCTOYHMKA (cm. Taba. 3.2).

Takum e obpasom 6bl10 onpeneneHo cpeaHee OTHOWEHME AKTUBHOCTEM Cm n
Ce B nouBeHHbix nNpobax— (Ays2/A14a)o= (8%4) x 103, KOTOpOe TakKXe 6bl10 y4TeHO npwu

onpegeneHun HapaboTku ***Cm (cm. Taba. 3.2).
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5.2.2. Lle3ueBble NATHa

CunbHoe oborauweHue 4YepHOObIIbCKUX BbINageHUN pPaAMOaKTUBHbIM Le3nem U
OPYTMMU NEerKoneTydymMmun paguoHykangamum bopmupyeT coBeplleHHO cBoeobpasHbin PHC B
TaK Ha3blBaeMbIX LLe3NeBbIX NATHAX — JIOKa/bHbIX palioHax ETC Ha ceBepHon (Ffomenbckas,
Morunesckas, bpaHcKkan, Tynbckaa obnactun) u toxkHol (Knesckas, lutomupckan, YepKacckan
obnactn) BeTBAX PaAMOAKTUBHOIO C/AeZla, a TaKXKe Ha lXHOW nepudbepumn 3anagHoro cneaa
(ceBepHble palioHbl utommpckon n PoseHckon obnacteit) (cm. puc. 2.14—2.15).

B 1abn. 5.5 npuBeaeHbl xapaktepnctnkm PHC noys Ha yeTbipex XapaKTepPHbIX y4acTKax
3TOro TMNa PagUOaAKTUBHOIO 3arpA3HEeHUA.

Tabnnua 5.5
CpeaHWn paanoOHYKANAHbBIA COCTaB 3arpA3HEeHMsa No4Ys U GpakLuMOHUPOBaHME PaLNOHYKINAOB B LLe3MEBbIX NATHAX

Morunesckas 061., Ffromenbckasa 06n., | Tynbckasa o6n., tOr Kuesckoit 064.,
PagunoHyknupg | KpacHononbckui p-H BeTKOBCKMUIA p-H MnascK TapalwaHckuii, borycnaBckui p-Hel
(Ai/Ags)o fios (Ai/Ags)o fiss (Ai/Ags)o|  fies (Ai/Ags)o fiss
131 200 290 130 190
19%84 15 15 10 10
lce 1,5 1,5 1,5 1,5 1,5 1,5
19%Ru 36 36 18 18 8,0 8,0
8sr 3,3 8,3 2,8 7,0 1,0 2,5
10mpg 0,1 100 0,11 110 0,19 190 0,03 30
1ice 0,9 1,3 1,4 2,0 1,0 1,4 1,0 1,4
%8Ry 11 28 13 32 7,2 18 3,0 7,7
135 0,6 150 0,6 150 1,0 250 0,3 75
g 0,2 5,0 0,3 7,5 0,1 2,5
B¢ 21 370 9,2 170 14 250 3,0 55

OTnnumntenbHana ocobeHHocTb PHC BbinaaeHM B Le3MeBbIX NATHAX — BeCbMa BbiCOKOEe
oborauweHne (OTHOCUTENbHO 95Zr) npaktTnyeckmn scemun YPH, Kpome 14%ce n naytoHua. Mo
yBEeNNYEHUIO cTeneHn GPaKULMOHUPOBAHMA B LE3MEBbIX NATHAX PAAUOHYKAUAbI MOXHO pac-
NONOXWUTb B cneayowunii pag (B ckobkax — paunanasoH figs): 14%ce(1—2) < %r(5—8) <
140B83(10—15) < 'Ru, '°°Ru(20—50) < *?°Shb(140—250) ~<,*3¥’cs'**Cs(150—400). Mo
CpaBHEHUIO ¢ 6BANKHEN 30HOM, B BbINAaAEHMAX HA NATHAX 14983 1 %Ry MOTyT 6bITb OTHECEHbI K
6onee neTyymm paguoHyKAMLaM, YeM g,

Ha puc. 4.13 (cm. n. 4.4) nokasaHa KapTorpamma ¢pakuMoHnpoBaHusa ~ Cs OTHOCUTE/IbHO
Ce, NONYyYEHHAA C NOMOLLBIO a3pOrpaMmma-cneKkTPasbHOM CbeMKU. JIErKO BUAETb, YTO MPU YCOBUM
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f1aa95 = 1 (4TO 06BLIMHO MMeET MecTO NpaKTUYeckn Besae B H6aMKHelN 30He u LlesneBbix NATHaX, cMm.
Tabn. 5.4. n 5.5) BbinonHAETCA PaBeHCTBO fi1a4 = fi9s. C y4eTOM 3TOro 3ameyaHMA NPOCTPAHCTBEHHOE
pacnpeaeneHne GpakUMOHNPOBAHUSA B37¢s otHocuTenbHo *4Ce Ha puc. 4.13 xopowo uantcTpmpyet
JaHHble Tabn. 5.4 n 5.5.

5.2.3. ®oHOBbIe paloHbI

B 1abn. 5.6 npeacraBneHbl HEKOTOPble pe3y/bTaTbl U3YYEHUA PAANOAKTUBHOIO 3arpAsHeHun
MEeCTHOCTM B (OHOBbIX PaMoHax 3a CYeT 4YepHOObINbCKUX BbiNageHUA B BUAE AMaNa3oOHOB
HabntogaemMbiX 3HAYEHWUI NIOTHOCTU 3arpasHeHna (MKK/KM2) gnsa OCHOBHbIX AONTOXMBYLIMX raMma-
N3NyYaoLWmnx YepHOObINIbCKUX PaSMOHYKANAO0B B BEPXHEM C/10€ No4Bbl Ha TeppuTopun CCCP (MoHb—
aBryct 1987 r). B Tex cnyyasx, KOrfa y4aBanoCb HaAEKHO onpeaennts ~“'Ce, GblAM paccymTaHbl
oTHoweHuA Ai/A144 B Kaxkpoi npobe oueHMBANOCb cofepikaHue rnobanbHOro (404epHOO6bLINBCKOrO)



137CS KaK OCTaTOK OT Bbl4MUTaHUA BK/1aaa LIepH06bI}'IbCKOI'O 137CS, dKTUBHOCTb KOTOPOIro Ha yKasaHHOEe

BpemA paccyMTbiBanaCb NO aKTUBHOCTHU 134¢cs A137/A134 = 2,7. KaK NOKa3ano usy4yeHne BepTUKaNbHOro
pacnpegenenns ’Cs (cm. Huke n. 5.3), B cnoe (0—3 cm) copepranocb He meHee 90% 3anaca
4epHOBbINbCKOro 'Cs B noyse.

bonee pgetanbHble cBegeHMA 06 MU3IMEHEHMWN NAOTHOCTM 3arpA3HEHUA PAANOHYKIMA0B Le3ns B
BepxHem (0—5 cm) cnoe nouysbl coAepxkatca B Tabn. 5.7, B KoTopoi npuBeneHbl AManasoHbl
WU3MEHEeHMA MJIOTHOCTM MO AaHHbIM aHan3a HebobLoro Yncna npob, oTobpaHHbIX B 1987 —1989 rr.,
B OCHOBHOM Ha 3a/ieXHbIX (HeobpabaTbiBaeMbix) y4acTKax MeTeonaoWwaaoK Ha CETU MeTeoCTaHLMM
pervoHanbHbiX ynpasneHunit [ockomrngpometra CCCP. [aHHble Tabn. 5.7 cayxat xopowum
OPUEHTUPOM MPU OLEHKe pacnpedesneHMa 3anaca paguouesns Ha Bcel Tepputopum CCCP, 3a
WUCK/IOYEHNEM CUJIBHO 3arpsA3HEHHbIX pPaloHoB YKpauHbl, benopyccun n PCOCP ¢ nAOTHOCTbIO
3arpssHeHus 6onee 1 Ku/km? (37 kBK/M?) no 137Cs. He aHanusupys noapobHO paHHble Tabn. 5.7,
cneayetr OTMETUTb, YTO BKAaZL 4epHOObINbCKMX BbiMaZeHWMN B 3anac B7cs 8 BEpPXHEM CNnoe MNouBbl
$OHOBbIX PaliOHOB M3MEHSIETCA B LUMPOKMX Npeaenax (No MmakcumManbHbiM 3HaYeHnam) — ot 90... 95%
ONA HEKOTOpbIX paihioHoB LeHTpanbHo-YepHo3emHOro pervoHa, MosoaKbaA, py3Mmn g0 HECKONbKMX
NPOLEHTOB ANna palioHOB TaAKMKMUCTaHa, ceBepa A3MATCKOM 4YacTU cTpaHbl, 3abaitkanba, AKyTUM,
[anbHero Boctoka. [pyrMmu cnoBamu, rnobanbHbli 3anac Bcs 8 BEPXHEM CN0€e NOo4YBbl Ha
Tepputopumn CCCP nocne 1986 r. ysenmnumnca ot 10—20% B Hanbonee yganeHHbIX BOCTOYHbIX U tOro-
BOCTOYHbIX paliOHax A0 AecATU pa3 u bonee B palioHax C NOBbIWEHHbIMW YPOBHAMW YEPHOObINbCKMX
BbinageHni (YKkpaunHa, Ces. KaBKas, MNoBonkbe). [laxke npu BecbmMa pegKon cetn npobootb6opa Ha ETC
(8 cpeagHem ogHa npoba Ha 40 Tbic. KMZ) 06HapyKMBAOTCA rPagMeHTbl NAOTHOCTU YePHOBbINIbCKUX
BbiMageHuin B 3—4 nopsgKa, ecin OoueHWBaTb NIOTHOCTb 3arpA3HeHUs 134cs (ot monent 1 po 2000
MKW/Km?, cm. Taba. 5.7). 310T peHomeH HEOAHOPOAHOCTM CPeAHNX U AaNbHUX BbiNaAeHWUM, Hanbonee
APKO MPOSBMBLUMIACA Ha CEBEPHON BETBU PaAMOAKTMBHOrO cneaa (uesveBble MATHA), NPUBOAUT K
BbIBOAY O HEOb6XOAMMOCTM NpPOBEAEHUA AEeTa/NIbHOTO paguosKosornyeckoro obcnepoBaHus Bcew
Tepputopun CCCP ¢ uenbio BCECTOPOHHEW OLLEHKU BAMAHWUA 4epHOObINLCKOW aBapuM Ha ypOBEHb
pPernoHanbHOro paanaunoHHoro ¢oHa [1].

NHTepecHOM 0cobeHHOCTbIO AaHHbIX Tabn. 5.6 aBnaeTca GpakUMOHMPOBAHNE PALUOHYKAMAO0B
OTHOCUTE/IbHO 95Zr, KOTOPOE MOMHO OLLeHUTb MO OTHOLWEHUIO Ai/A144.

Tabnuua 5.6
MnoTHOCTL 3arpAsHeHnA (MKM/KMZ) [ONTOXMBYLLMMU YePHOBBINBCKUMU PaaUOHYKNAAMKN BepxHero (0—3 cm) cnos nousbl
B Pa3NMyHbIX paioHax CCCP, ntoHb—asryct 1987 .

PaioH oTbopa Hlce 1%Ru 1256 134 Bcs
4epHOBbLINbCKUI | rnobanbHbIn

CeBep

BepesunHckuin b3 10 15—20 (<3)—7 5—10 15—30 1,0—45

Mpubantuka (<0,8) —2,6 (<0,5) —17 (<0,2) —7,6 0,4—28 1,0—75 0,1—39

Mocksa (<0,5) — 8,0 (<0,7)—7,0 (<0,2) — 2,6 (<0,5) —6,0 18 20—30

McKoBcKas, JleHMHrpaackas, (<0,7) — 10 (<1) — 15 (<0,1) — 4,0 (<0,3)—6,0 0,7—18 20—35

IApxaHrenbcKkas, Bonorogckasn obn.

MypmaHcKan 06. 1,7 (<0,6) —5,0 1,3—1,6 1,7—4,3 45— 11 89— 34
BocTok

BocTouHble p-Hbl YCCP (<4) — 55 20—80 (<0,8)—13 16—85 50—250 20—50

MNoBonKbe (<4)—6,6 19—75 3,2—14 7,2—640 19—1700 11—200

3an. Cnbupb, Ces. KasaxctaH 2 (<1,6)—3,1 1,0—1,8 0,3—10 0,8—27 2,0—110

PernoH baiikana <0,5 (<0,7)—9,0 (<0,4)—1,4 (<0,1)—16 (<0,3)—43 7,7—85

Amypckas 06.., Mpumopckuii Kpai (<0,1) —1,0 (<0,2)— 3,0 (<0,04) — 0,8 (<0,2)—2,7 (<0,5)—7,0 12—53

KaBkas, CpegHAA A3ua

KaBKasckuii B3, p-H Cyxymu 5—370 11—-510 2—140 7—700 20—2100 30—400

TypkmeHckas CCP, Y3bekckas CCP 2 (<1,5)—9,5 0,7—2,0 (<0,3)—6,7 (<0,8)—18 0,9—34

Kuprusckas CCP, Tagskukckan CCP 3 (<1,5)—9,5 (<0,1)—3,0 (<0,2)—7,8 1,8 — 100
3anagp,

3anagHble 06.. YCCP (Mpukapnatbe) (<1,0)—43 2—150 2—27 1—220 3.6—660 20




Tabnvua 5.7

2
MNoTHOCTb 3arpAsHeHnsa (MKM/KM®) BepxHero c10s Noyebl, 06YCN0BEHHOIO YePHOBbIIbCKUMM U F106abHbIMM
BbINAAEHUAMM Le31s B pasanyHbix pernoHax CCCP (asrycT 1987 r.)

Pervon PernoHanbHoe Yucno 134Cs, YepHobbINb 137Cs, YepHobbINb 137Cs, rno6anbHbit (h=5 cm)
ynpasnieHue npo6
Fockomrnapomerta CCCP MaKc. MUH. MaKc. MUH. MakKc. MWH.
3anag ETC ICTOHUA 4 28 4.6 75 12 39 6,0
Nateus 7 5,9 1.7 16 4.4 22 1,6
Nutea 5 22 0,4 58 1,0 11 0,1
YKpauHa* 55 220 0,3 590 0,9 90 2,5
Monpasus 5 20 8,1 53 21 23 9.3
Cesep ETC CeBepo-3anagHoe 11 180 2,5 480 6.5 43 4,9
MypmaHckoe 4 4,3 1,7 11 4,5 34 8,9
CeBepHoe 9 2,6 <0,03 6,8 <0,08 31 0,8
LeHTp ETC BepxHe-Bonxckoe 10 28 0,4 73 1,2 20 2.4
LeHTpanbHo-YepHo3emHoe 8 780 33 2060 87 154 1,1
Mpusonkckoe 6 640 7,2 1700 19 200 11
CeBepo-KaBKka3sckoe 12 67 2,1 180 5,4 110 7,1
Ypanbckoe 7 56 6,9 150 18 110 25
3akaBKasbe [py3uHckoe 4 260 19 680 49 55 11
ApmsAHcKoe 5 20 13 52 34 29 12
AsepbaiigxaHckoe 3 12 1,1 32 3,0 19 3.5
CpeaHas A3ua Kasaxckoe 13 10 0,5 27 1.3 110 2,0
Y36ekckoe 11 6.7 <0,3 18 <0,8 34 2,8
TaaXuKckoe 6 3.0 <0,08 7,8 <0,2 100 1,8
Kuprusckoe 5 2.1 <0,1 5.5 <0,3 36 11
TypKmeHcKoe 5 1.8 0,20 4.8 0,53 15 0,9
Cesep ATC AmMAepMUHCKOE 3 1,9 0,20 5.0 0,33 71 12
[IMKCOHCKOoe 3 0,8 0,07 2.1 0,18 18 2.5
TUKCUHCKOEe 1 <0,02 - <0,05 - 1,7 -
MeBekcKoe 3 0,5 <0,2 1,3 <0,5 20 4.3
3anagHan Cubupb OMmcKoe 8 4,2 0,30 11 0,78 51 2.6
KpacHoapckoe 3 5,9 <0,02 16 <0,05 12 4,5
3anagHo-Cubupckoe 8 4,8 0,8 13 2,1 37 4,2
BocTouHas Cubupb UpKyTCcKoe 5 16 1,0 43 2,7 24 8.4
3abaikanbckoe 8 3.5 <0,1 9,2 <0,3 85 7,7
AkyTCckoe 6 0,6 <0,2 1.6 <0,5 25 6.5
[anbHuii BocTok Konbimckoe 8 1,1 0,2 2.9 0,5 34 1,9
KamuyaTckoe 6 2.6 <0,2 6,8 <0,5 41 8,1
[lanbHeBOCTO4YHOE 11 2,7 <0,2 7,0 <0,5 53 12
CaxanuHckoe 6 1,1 <0,08 3,0 <0,2 41 2,0
Mpumopckoe 3 2,4 1,3 6,2 3.4 29 17

* Bca TeppuTopun YCCP 3a npeaenamu Knuesckoi, ) utommpckoi, PoBeHCKoM, YepHUroBcKon M YepKacckoii obnactei.

B tabn. 5.8 npuBeaeHbl OUEHKM figs MO CEKTOPam AanbHeln 30Hbl, NONyYeHHble U3 AaHHbIX Tabn. 5.6

nytem nepecyeta oT (Ai/A1ss)o (Ha Bpemsa asapuu) npu ycnosuu, uyto (Aisa/Ags)o=1,4

BbliNageHUNAX:

B Aa/N1ibHUX

3 A; [ Yo ? -
/[ 95 — ]‘4< - > ('—, ) ‘\)3)
’ Ay /o) Y g5
Tabnuuya 5.8
PYHKLMOHMPOBAHNE AONTOXKUBYLUX YEPHOOBINBCKUX PAAUOHYKANAOB
B BblNnafeHnax B8 poHOBbIX paltoHax CCCP
106p 1256, 134
(A106/A144)0 f106,95 (A125/A144)0 f125,95 (A134/A144)o ]c134,95

Cesep 1.2—-5.2 4—18 (<0.1)—1.4 30—500 0.5—15 1—350
BocTok 1-9 3—30 0.4—1.3 140-450 0.8—22 18—500
for 1.2—4 4—14 0.2 70 1-2 20—50
3anag, 1-3 3—10 0.3 100 1-2.7 20—60




Mpn 3TOM nO cTeneHn ¢pPaKLMOHUPOBAHMA OTHOCUTENbHO 95Zr B (POHOBbLIX PaAMOHAX
PaANOHYKANAbBI MOXKHO PACMoO/IONUTb B C/IeAYIOWNI pasa; 1255 > 13¢s, 1*7Cs > 1°°Ru.

B 3aK/loueHne HeobXoAMMO OTMeTUTb, uto *Cs sensetca NPEeBOCXOAHOM METKOW AasibHUX
4YepPHOObIIbCKMUX BbiNageHUM BO BCEX KOMMOHeEHTax buocdepbl Ha TeppuTopmumn CCCP, NOCKONbKY 3TOT
pPaAMOHYKANg, oTcyTcTBYeT B (GOHOBOM PAAMOAKTMBHOM 3arpA3HEeHUM MNpPUPOAHbIX cped (Kpome,
BO3MOMHO, JIOKA/IbHbIX 30H BOKPYr NpeanpuaTUii SA4epHOro TOMJIMBHOMO UMKAA) U MO BCeM GU3IMKO-
XMMUYECKMM  MapameTpam UM MWUIPAUMOHHBIM  XapaKTEepPUCTUKAM  MOJIHOCTbIO  UAEHTUYEH
paguoHykanay ’Cs. Mo 3Toit NpuuMHe BO Bcex Npobax MPUPOLHBIX Cped, Ha BCEM MPOCTPAHCTBE OT
NoKanbHOM 30HblI BOKpyr YASC a0 ¢OHOBbIX palioHOB rnobasbHbIX BbINALEHUA HaA  APYrux
KOHTMHEHTaX, Hab/Il0AaN0Ch MOCTOAHHOE COOTHOLEHMe akTMBHOCTeR ' Cs/***Cs-1,8 (NpuBeaeHo Ha
MOMEHT aBapuu, cMm. Tabn. 3.1). 3To COOTHOLIEHME UCMNO/b30BaANIOCh HAMU AN OLEHKU YBEeNUYEHUS
3anaca rnobanbHoro *’Cs 8 oHOBbIX paiioHax B pesysibTaTe YepHOBbIILCKUX BbINAgEHWH, a TaKKe KaK
Tpaccep YepHOObINbCKUX PAANOHYKAMAO0B LEe3na NpU U3YYEHUN UX MUFPALLUK B SKOCUCTEMAX CaMOro
pa3nMyHoro macwTaba (cm. HUXKe, 1. 8).

5.3. BEPTUKAJIbHAA MUTPALIUA YEPHOBbIJIbCKUX PAAUOHYK/TINAOB
B PA3/IN4HbLIX MOYBEHHO-TEOTPA®UHECKUX YCNOBUAX N POPMUPOBAHUE MOLLHOCTU
3KCNO3ULMOHHOM A03bl HA MECTHOCTU

Mwurpaumna BbINaBWMX HA NOACTUNAIOLLYIO 3E€MHYI0 MNOBEPXHOCTb PaANOHYKANAO0B Braybb
MOYBEHHOrO C/NI0A UrpaeT BeCbMa BaXKHy posb B GOPMMPOBAHUM A030BbIX HArpy30K Ha KMUBble
OpraHn3Mbl, B NePBY0 oYepeab Ha YeN0BeKa, OT BHELUHErO U BHYTPEeHHero obnyyeHums.

EctectBeHHOe 3arnybneHve pPagMOHYKNMAOB B MOYBY, HApALY C €CTeCTBEHHbIM pacnagom,
ABNAETCA OAHMM M3 OCHOBHbIX GAKTOPOB, YMEHbLUAIOLWMX MOLLHOCTb 3KCNO3ULMOHHON A03bl (M3/)
BHELWHero o06/iy4eHMA M KOHUEHTPaALMIO OMacHbIX PAaAVUOHYKAMAOB B MNPU3EMHOM C/i0€ BO3AyXa
BCNeACTBME BTOPMYHOIO BETPOBOrO NoAbeMa PaanoakTMBHOCTU. C apyroi CTOPOHbI, 3aKOHOMEPHOCTH
3arpA3HEeHNA  AMKOPACTYLWMX W  CEeNbXO3paCTeHW 4epe3 KOpHeBOEe MOr/oWeHne NOABUMKHbIX
(mocTynHbIX) dopm PagMOHYKNMA0B TECHO CBA3AHbI CO CIOKHbIMU GU3UKO-XMMUYECKMMM NPOoL,ECccCaMi
obpasoBaHMA 3TMX opm, KoTopble O0OYyCNOBNMBAIOT 3aKOHOMEPHOCTU MPOHMKHOBEHUA U
BEPTUKANIbHOIrO pacnpegeneHna pPaauoHyKAMaoB B MNoYBeHHOM cnoe. [loatomy wu3ydeHue
BEPTUKANBHOM MUTpPALMM LONTOKUBYLLMX PAANOHYKANAOB B €CTECTBEHHbIX YC/IOBUAX NYFrOBbIX W
NEeCHbIX 3JKOCUCTEM C HEeHapyLeHHbIM MOYBEHHbIM C/I0EM PACCMATPUBANOCL KaK OAWH U3
HeobxoAMMbIX pa3fenoB MNPOrpamMmbl  PALMOSKONOTMYECKOTO MOHUTOPUHIA HA  3arpA3HEHHbIX
Tepputopuax. HeCcoOMHeHHO, 4YTO CBeAeHWA O 3aKOHOMEPHOCTAX BEPTUKANbHOW  MUrpauumm
PaZMOHYKANAO0B B Pa3/INYHbIX: MOYBEHHO-KAMMATUYECKUX YCNOBUAX MMEOT HONbLLYIO LLeHHOCTb Npu
M3y4yeHMW nepexoaa 3TUX PAJUOHYKAMAOB B pPaCTeHUA C Ue/blo NPOrHo3a pagnoakTUBHOrO
3arpA3HeHMA CebX03MNPoayKLNN.

Nletom 1986 r. Ha 3arpsi3HEHHOM 4YepHOObLINbCKUMKU PaANOAKTUBHBIMM  BbiNageHUAMMU
Tepputopumn benopyccum (flomenbckaa n Morunesckas obnactu) n YkpauHol (Kuesckaa obnactb) bbina
3aN0XKeHa ceTb NaHAWAGTHO-reOXMMMNYECKMX NoanroHos (/IFT) Ha ecTecTBEHHbIX IYrOBbIX U IECHbIX
y4acTKax C HeHapyleHHbIM MNOYBEHHO-AEPHOBbIM MoKpoBom (puc. 5.1). Bonee AByx AecaTKoB
NPO6HbIX MNAOWAAOK OXBATblBAKOT LUMPOKUMA CMEKTP TWUMOB MOYB — OT AEPHOBO-MOA30/UCTbIX
CynecyaHblx, Nerkux AepHOBO-TOPPAHbLIX M Or/IEEHHbIX CepblX NECHbIX MOYB CpeaHel MoaoCbl A0
0onoA30/eHHbIX YepHo3eMoB Ha tore Kuesckon 06a. Ha Kaxpol npobHoOM naowagke wm3ydanacb
BEPTUKANbHAA  MUIpauMA  OOJTOXMBYLWMX  YEpPHOObLINbCKMX  PAAMOHYKNMAO0B Bics  (metka
YyepHobbINbCKOrO 137Cs), 106Ru, 1%ce, 125Sb, 110MAg, 90Sr) nytem nepmogmyeckoro— oAuH-ABa pasa B



rog, — NocnorHoro otbopa nNpob ¢ nocneayrowmMm aHannsom [3, 7].
5.3.1. Murpauua paguoHYKANA0B B NOYBAX /IYrOBbIX NOLWAA0K

C uiona 1986 r. no asryct 1989 r. Ha nyrosbix NPOOHbLIX NaowaaKkax 6bian nNposegeHbl 5—6
cepui nocnoiiHoro otbopa Npob nousbl Ao rnybuHbl 20—25 cm. Ha puc. 5.2—5.5 nokasaHbl TUNNYHbIE
KpMBblE BEPTUKANbHOTO pacnpeneneHus OCHOBHbIX PaAMOHYKINAOB B JIETKOW anloBUA/IbHON U
TAXENOoM neccoBoi noysax. MUrpaUMOHHbIE XapPaKTEPUCTUKM PaAMOHYKANAOB LE3Us M3y4yaiucb Mo
YepHOBbINbCKOMY M30TONy 2*Cs, UTOBbI He YCIOMHATL 06PaBOTKY AAHHbLIX YY4EeTOM r106anbHOMo
«04ePHOBbINBbCKOro» ’Cs.
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Puc 5.1. KapTa-cxema pacnonoxeHus naHawadpTHO-reoxmmuyeckmux noamroHos (JrM).
1 — U30AUHMM MoLHOCTM A03bl 0,05 MP/4; 2 — N30/IMHWUM YPOBHA 3arpa3HeHuUs Lesmem-137, KVI/KMZ; umdpbl B Kpy*KKax — Homepa J1MT.



Kak nokasan aHanu3, XOpoWWM aHANUTUYECKMM BbIPAXKEHMEM AN KPWBbLIX BEPTMKANbHOIO
pacnpegeneHun yaenbHoW akTMBHoCTU o (BK/r) pagMoOHYKNANAOB B BEPXHEM C/I0€ MOYBbI CAYXKUT
CynepnosuumMa SKCNOHEHTbI U raycconabl :

a(x, t)=(a,/L)e *IE 4 (a,/B «\/_D_t'} e(x=00Y 1Dt (5.4)

roe X — ray6uHa noYBeHHoro cios, r/cm’; L — napameTp «ray6uHa murpaummn», r/cm?;

D — koadpPpuumneHT andodysun, r2/em**c; v — CKOPOCTb NepeHoca, r/cm’-c;

B — HOpmMWpPOBOYHbLIN (6e3pa3mepHbIin) KOIGPULMEHT; a1, 3, — NapameTpbl, UMEOLME CMbICA
[ONWN yAENbHON aKTUBHOCTM, YYACTBYIOWEN B KaXK40M U3 ABYX MUTPALMUOHHbIX MEXAHU3MOB,
OMUCbIBAEMbIX SKCMOHEHLMANbHBIM U FayCCOBCKMM pacnpeneneHuamu, br/cm’.

Puc. 5.2. BepTukanbHoe pacnpeneneHne 4epHobbIIbCKUX PaAMOHYKANA0B B NMoYBe IyroBoi naowaaku J/11-02-04 8 1988 .
90 125 106, 134
1—75r;2—""Sb;3— "Ru;4 — "Cs.

PesynbTaTbl moaenbHON 06paboTKM BepTUKaNbHbIX Npoduaein, HabaogaemblX B UOHE
1987 r. (TpeTba cepusa oTbopa Npob), B pasHbIX MOYBEHHbIX YCA0BUAX CBeAeHbl B Tabn. 5.9. Mo
BCEWN BUAMMOCTW, NepBOe C/laraeMoe BblparkeHus (5.4) onucbiBaeT «MeaeHHYO» MUTpauUnio GU3NKO-
XMMMUYECKMX GOPM PaANOHYKANAOB, CUIbHO CBA3bIBAEMbIX MOYBEHHbIMM YacTUUAMM. [onsa Takux
dopm (a1), Kak npasuno, ysennumsaercs 8 pagy - osr < %Ru < *ce, 1*'Cs.

14
JTa mogenb pacnpegeneHuns npeanoxkeHa A.A. KaCMMOBCKMM, MM e paccyMTaHbl NapameTpbl MOAENN MO AAHHbIM
HabnoaeHui B MioHe 1987 r. (Tabn. 5.9)



Puc. 5.3. BepTukanbHoe pacnpegeneHune 4epHobblIbCKOro 1¥7¢s g nouse nyrosoi naowaaku /11-02-04 8 1986—1989 rr.
1 — aBryct 1989 r.; 2 — aBryct 1988 r.; 3 — okTAbpb 1987 1.; 4 — ntonb 1987 r.; 5 — okTAbpb 1986 1.; 6 — Mtonb 1986 T.

BTopoi 4neH onucbiBaeT TaK Has3blBaemMyk ObICTPyO MUTpaLUio, B KOTOPOW
y4yacTByeT MeHblana 40nA PAaANOHYKANAOB.

K unioHio 1987 r. B aepHoBom (0—3 cm) cnoe nous copeprkanocb Ao 95 % Bcex
paanoHyKnmaos. Takmm obpa3om, Kak cnepyeT m3 Tabn. 5.9, mexaHMam meaNeHHOM
MUTPALUKN ONUCBbIBAET NPOLLECCHl B BEPXHMUX 3—5 cmM nouBbl. MHTEPECHO OTMETUTb, YTO
B MoyBe OfHOro TMna (ogHa naowagka) napameTp «raybuHa murpauyum» L BO MHOMMX
cnaydyaax wumeetr 6AM3KMe  3HaYeHMs ANA  BCeX paauoHykampos. Haubonee
Cyu,eCTBeHHble pas3anuMAa 3HayeHMn L onpependAwTca, cKkopee Bcero, ¢GU3UKO-
XMMUYECKUMU CBOMCTBAMW CaMMUX NOYB, @ HE PagUOHYKANAO0B. B 3aBucMmocTm oT BUAA
no4ysbl L nasmeHAeTCA B A0OBOJIbHO WMPOKMX Npegenax — ot 0,2 r/cm® ans OCYLUEHHbIX TOPPAHbIX
AEepPHOBO-rNeeBbix NoYB A0 1,3 AnAa A4epHOBO-aNNOBUANbHbBIX NOYB.

HanpoTtus, napameTtpbl mexaHu3ma 6bicTpon murpaumm (rayccomaa B mogenn (5.4)) ans
OTAENbHbIX PAAMOHYKNINAO0B B Npeaenax oAHOM NpobHOM NAOWaZKM B pAfe CAyyYaeB CyL,eCTBEHHO
pasnunyatotca (cm. Tabn. 5.9).

Mo cTeneHn NOABUXKHOCTM MPU ObLICTPOM MUIrpaLMM PALUOHYKAMABI MOXKHO PACNONONUTL B
pag D > 125Sb, 1%%Ru > cs > Mice. 3ot pAa BMNOMHE COOTBETCTBYET PaAHMXUPOBAHULO
PagMOHYKAMAOB MO CTENEeHM 3axBaTa B BEPXHEM C/ioe nouysBbl. MexaHMam ObICTpON mMUrpauunm
0bycnoBun MNPOHUKHOBEHME MNPAKTUYECKM BCEX PaAAMOHYKAMAOB MNa OTHOCUTENbHO T[1yboKuMe
ropusoHTbl (HUKe 10 cm) yXKe B nepBble mecsubl nocsie aBapuu. Ha gonto nerkonoAsuKHbix Gopm
pPagMoHYKNMA0B, NOBEAEHNE KOTOPbIX ONMUCbIBAETCA 3TUM MeXaHU3Mom, K nety 1987 r. npuxoannoco
5—25 % 3anaca PaguMoHyknngoB B noyBe, B 3aBUCMMOCTM OT TWNA MOYB W CBOMCTB CamMOro
pagMoHyknnaa. Eule pas otTmeTum goctatouHo 60/1bLUy0 NOABUKHOCTD Oy,



Puc. 5.4. BepTMKanbHoe pacnpeseneHne 4epHoObIIbCKUX PAAMOHYKANA0B B NOYBE SIyroBow niolwaakmn /11-03-01 8 1988 r.
1—%%r;2 — *sb; 3 — *'cs; 4 — 1%Ru; 5 — *ce.

MurpaunmoHHble CBOMCTBA NNYTOHWUA B BepxHeM cnoe (rnybuHoi go 4 —5 cm) aepHoBO-
rneeBblX U [EPHOBO-MOA30AMUCTLIX MOYB, MO-BUAMMOMY, WAEHTUUYHbI cBoicTBam **Ce, no
KpaliHelt mepe, B NepBble HECKOJIbKO NeT Noc/e BbiNageHUs NPoAYKTOB aBapum.
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Puc. 5.5. BepTMkanbHoe pacnpeaeneHme e (4epHOb6bINbLCKOrO) B NoYBe Nyrosoi naowaakm /11-03-01 8 1986—1989 rr.
Ycn. ob6o3HayeHuna cm. puc. 5.3.



K Takomy BbiBOAY MPUBOAMUT U3YYEHMUE MOYBEHHbIX Npoduaen NAYTOHUA Ha NYroBbIX
naowaaKkax nonuroHos J11—01, /11—03, /11—04, N11—05, rae OTHOWEHME CyMMapHOM
aKTMBHOCTM M30TOMOB MAYTOHMA M aKTUBHOCTM “**Ce BO BCex NOYBEHHBIX COAX 40 rNY6UHbI 4 —
5 cm 6bln0 NOCTOAHHBLIM M BAM3KMM K pacyeTHOMY B npeaenax MeToAMYecKUXx norpew-
HocTeli— (0,5...2) * 10 (cm. Tabn. 3.2).

Bonbwoi wWHTepec npeacTaBAseT AMHAaMUKa BO BPEMEHW MapamMeTpoB BePTUKabHOM
MUTpaLUM U B NEPBYIO odepeab rnybuHbl murpaumm L(t), xapaktepusyoLlen 3arnybieHme oCHOBHOM

A0 pagnoHyknnga.
Tabnuua 5.9
MapameTpbl MOAENN MUTPALUN PALUOHYKAUAOB B MOYBAX NYrosbiXx NpobHbIX naowaaok (M)
Ha ceTu NaHAWaPpTHO-reoOXMMUYECKUX NOAUTOHOB. UtoHb 1987 1.

JKCNOHeHTa [ayccounpa
Ne M * I'quBa; cpeaHAA I'|}10TH03CTb B Pap,VIOHyKl'IVI,CI, , ,
cnoe 0—3 cm (r/cm?) L, r/cm al/oc% Dt r/cm vt r/cm a2/c%
B3ics 1,1 85 10 4,5 15
11—01_0s | AePHOBO-annioBManbHaEs "**Ru 1,3 74 19 0,9 26
cnaborneesatas; 1,14 ice 0,65
Nsp 0,80 70 30
B3¢ 0,18 95 5
N1—02—02 | JdepHoso-rneesasn; 0,52 10%Ru 0,22 79 1,2 2 21
Mice 0,18 91 0,7 2,9 9
B3¢ 0,75 76 6,3 0,3 24
N1—02—04 AnnoBManbHaA AEPHOBO- %Ry 0,95 70 3,3 2 30
rneesas; 0,74 14ce 1,0 77 3,3 1,3 23
gy 0,6
13 0,62 95 5,4 8 5
[JepHoBO-noa3onuncTan Ha 0%, 0’73 91 9'5 25 9
Nn1—03—-01 NecCoBUAHbIX CYFAUHKAX; - 4 4
e A y TCe 0,56 97 3
4 90
Sr 0,6 80 20
134 0,52 99 10 13,5
N1—04—01 AnntoBuanbHaa AEPHOBO- %Ry 0,60 97 6,4 13,4
rneesas; 1,26 19ce 0,54 96 6,3 8,5 4
Ngy 0,6 75 25
134 0,22 88
N1—05—03 [OepHoBo-rneesasn; 0,71 Ry 0,22 91
p ; 0, EEr 0,20
gy 0,25
134 0,62 85 10 4 15
N1—06—01 | BblwenoueHHbifi uepto %Ry 1,0 77 4,4 7.3 23
3em; 1,49 137
Ce 0,49 83 14,3 0 17
Nl— 07—01 BblLLeNOYEHHbI YepHO Bies 0,56 90 2,6 9,5 10
3em; 1,09 10%Ruy 0,56 35 15
134 0,94 94 6 6 6
N11—09—01 [epHoBO-NoA30/UCTanA 1%%Ru 0,94 94 6 6 6
KynbTypHasn; 1,36 1%ice 1,2 96 6 6 4
Ngy 0,95 70 30
Ar—10—01 NepHoBo-noasonucTan Bies 0,31 96 3 4
necyaHas; 1,21 106p 0 0,37 94 7,5

* MM — npobHas naowanka B npegenax naHawadTHO-reoxmmmyeckoro noanroHa (/IfM); nepsble YyeTbipe 3Haka Ne NN —
Ne /IFM (cm. puc. 5.1), nocneagHune ase undpol — Ne MM B npeaenax gaHHoro JIrN.

Ha puc. 5.6 npuBeaeHbl AaHHble, XapakTepusywlme uameHeHue L(t) B TUNUYHBIX MOYBEHHbIX



YC/IOBUAX 3arpsA3HeHHbIX palioHoB benopyccum (MM 11-01-03, /11-02-04 n 11—03—01 B f'omenbcKom
06..) n YkpauHnbl (MM /11-06-01, 11-10-01 8 Knesckon 06n.). [laHHble Ha pUC.5.6 OTHOCATCA K nepuoay
HabNloAEeHMA Ha CeTU MOHMUTOPUHra uwonb 1986 r. — okTabpb 1988 r. C yyeTom NOrpeLIHOCTU
onpeaeneHus L B KaxKA0M KOHKPETHOM C/lydae, KOTOPOe OLEHUBAETCA HaMK B Npeaenax BepOosTHOM
owmnbkm *20%, 3aBucumoctb L (t) B yKasaHHbIM nepuos BPEMEHU C YAOBNETBOPUTENbHOM
TOYHOCTbIO ONUCbIBAETCA IMHEMHOW dyHKuMen [2, 3]
L(t) = p +qt,

B KOTOPOM MapameTpbl p M B 3aBUCMMOCTM OT MOYBEHHbIX XapaKTEPUCTUK U3IMEHATCA B npeaenax
0,14.. 0,77 r/cm* n 0,22... 0,41 (r/cm?)/rop cOOTBETCTBEHHO. JTa AuHeiHas mogenb L(t) oynet
MCNonb30BaHa HaMW ANA MPOrHO3HbIX PACYETOB WM3MEHEHUA MOLLHOCTM 3KCMO3ULMOHHOM A03bl

ramma-m3nydyeHuma ot l-IepHO6bIJ'IbCKI/1X PaANOHYKINAOB, BbiMaBWMNX Ha MECTHOCTHU (CM. HW>Xe, nn. 54n
5.5).

Bpema nocne agapuu,

134
Puc. 5.6. 3aBUCMMOCTb ry6UHBLI MUrpauum (L) = Cs OT BpeMeHM Ha NiyroBbIX NAoWaAKax C PasanyHbIMMU TUNAMM MOYB.

Homep nn Tun nouysbl pre om? qre cm” e rop”
ycn. obo-
3HayeHuA
1 J11-01-03 | AhntoBManbHble, fepHOBbIe 0,77 0,41
2 /11-03-01 | AepHOBO-NOA30/UCTbIE HA Nlecc. CYrA. 0,44 0,23
3 N11-02-04 | AnntoBuanbHble, epHOBbIe, rneeBaTble 0,62 0,22
4 N11-06-01 | OnoA30/1eHHble YEPHO3EMbI 0,29 0,40
5 N11-10-01 | AepHOBO-NOA30AUCTbIE 0,14 0,27

5.3.2. Murpauua pagMoHYKAMA0B B NOYBaX /IECHbIX N/IOLWAA0K

Murpauusa paavoHYKANAO0B MeKAY KOMMOHEHTaMU NEeCHbIX 3KOCUCTEM M3yyanacb Ha NATU
NecHbIX MNpob6HbIX N/ioWaAKax, OxBaTbiBalOWMX 6onbloe pa3Hoobpasve TUMNOB neca M,
COOTBETCTBEHHO, MOYBEHHbIX YCNOBWIM HA 3arpsisHEHHOW TEPPUTOPUM — OT MONOAbIX COCHOBbIX
nocagok (/M N1—05) po craporo ayb6osoro neca (/IM N11—06, cm. n. 8.4). Mpwn npoBeaeHUN



nccnepoBaHmin B 1986—1989 rr. usyyanocb pacnpegeneHve pPaguoHyKANA0B Mmexay NOACTUAKON U
MMWHEpPasIbHOM YacTbo NMOYBbI U BEPTUKA/IbHAA MUTPALLIMA NO MUHEPAIbHOMY MOYBEHHOMY NpoduULo.

B Tabn. 5.10 npuBeaeHbl 0606UIEHHbIE XapaKTEPUCTUKKU pacnpeaeneHua (npou. 3anaca B
NMo4YBe) OCHOBHbIX AO/ITOMUBYLLMX PAAMOHYKAMAOB B MOYBEHHbIX CNOAX Ha JIECHbIX MN/OLLAAKax B
nepuog uonb 1986 r.— oktabpb 1987 r. Mpu 3TOM NOACTUAKA (MHOTONETHUI NNIOTHO CAEXKaBLUNIACA
YaCTUYHO MMHEPAZIM30BaHHbIN CNOKN rymyca) paccMaTpuMBaiacb HAMU Kak OTAE/bHbINM 0CObbIN opraHo-
MUWHEPa/IbHbIA BEPXHUIA CNOM MOYBbLI, HE3AaBUCUMO OT €ro TO/LWMHbI. HUXKe NoAcTUAKM pacnonoxKeHbl
NMOYBEHHbIE C/IOM C MMUHEPaAsIbHOM OCHOBOW. B KauyecTBe WAMOCTPaUMM Ha puc. 5.7 nokasaHbl
BEPTMKa/bHble NPOPUAM KOHLEHTPALUN PAaANOHYKAMAOB B MUHEPAZIbHOM C/I0€ MOYBbI Ha TUMUYHbIX
necHbix niowaakax J/11—02—01 n J11—05—01.

Kak noKasbiBaeT aHanuM3 pAaHHbiXx Tabn. 5.10, posb BepxHero AepHOBOro C/0A NYyroBbiX
NAOWAA0K Ha NecCHbIX MO4YBaX WUrpaeT MNOACTUAKA, KOTOPasa K KOHUy 1987 r. npo4yHO cBA3biBana
OCHOBHYtO gonto (60—80 %) Bcex pagMOHYKAMAOB. B 3Ty moaenb ABHO He BNUCbIBAETCA NoBegeHue
1%Ru n ®Sb Ha necHbix naowaaKkax B pavoHe ue3ueBblix nNaTeH Benopyccum (Mormnesckas u
fomenbckaa obnactn) wu Sy B8 Kuesckoit obnactw, NPOABNAIOWMNX BbICOKYHD BEPTUKANbHYIO
NoABMXXHOCTb. MUWHEpPanbHbIM CNAOMA MOYBbI HUMXKE NOACTUAKW B MepBble HeAeNM M MecALbl nocne
aBapuu 3arpasHAeTcA NoABMMKHbIMM GOPMaMKN PALUOHYKANAOB, NPOHMKAOWMMM Br1yOb NOYBbI NpU
ObICTPOM MUrpaunKn. B oTamMume oT NyrosbiX NAOWAAO0K, Ha 3T GOPMbl MPUXOLMUTCA CYLLECTBEHHO
6onblan aona akTMBHocTM — A0 70% Bcero 3anaca B /IeCHOM MoOYBe B C/y4ae 106Ru, 125Sb, %y, Mo
CTENEHWN NOABUMKKU B NECHbIX NOYBAX PAagUOHYKANAbI MOXHO PACcNONOXUTb B CneayoWwmin paa;: 125gp,
16py > Psr > Bics > Mce, Ho B YCNOBMAX KOHKPETHbIX JIECHbIX MOYB 3TOT NOPALOK MOXKeET
n3meHaTbeA (cm. Tabn. 5.9).
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Puc. 5.7. BepTukanbHoe pacnpegeneHne 4epHobbIIbCKUX PaANOHYKNNA0B B MMHEPAIbHOM C/10€ NIeCHbIX NOYB B OKTAGpe 1987 .
a — npobHasa naowaaka /11-02-01, aepHoBO-NoA30AMUCTasA reeBaTasd Noysa; 6 — npobHana naowaaka /11-05-01, aepHoBas
cKpbITONOA30/1CTan cnaborneesatan necyaHas noysa.



5.4. §OPMUPOBAHUE MOLLHOCTU 3KCNO3ULMOHHOM A,03bl TAMMA-U3/TYYEHUA HA
MECTHOCTU

Moa MOLWHOCTbI 3KCMNO3ULUMOHHOW A03bl (M) Ha MECTHOCTM MOHMMAETCA MOLWHOCTb
003bl TAMMa-uU3Jly4eHuna, co3gaBaeman B BO3gyxe Ha BbicoTe 1 M HaJ NOBEPXHOCTbIO 3eMAN 3a
cY4eT ramMma-usiydeHuma CcoaepKalWmUxca B MNOYBE TEXHOreHHbIX W ecTecTBeHHbIX paauno-
HYKAMA0B. DTa BEeAWYMHA BXOAMT B YUCAO OCHOBHbIX XAapPaKTEPUCTUK pPagMNALLUOHHOM
06CTaHOBKM, coO3paBaeMon B pe3y/ibTaTe BbINAAEHUA pPagMOAKTUBHbLIX BeWecTB Ha
NOACTUNAIOWYO MNOBEPXHOCTb. MWM3mepeHne M3I[] sABnAeTcA nNepBOOYEPEnHON 3ajaven
KOHTPOANA pagMaLMOHHOMW 06CTaHOBKW B aBapPUMHbIX CUTYaLMAX, CBA3AHHbIX C PaAMOAKTUBHbIM
3arpA3HEHMEM OKpyrKatlowen npupogHon cpeabl. o 3TMM NpUYMHAM paccMoTpeHue
BonpocoB ¢opmupoBaHna M3 oOT UYepHOObLINbCKMX BblNageHU umeeT 6onbwoe
npakTUYecKoe 3HaYeHne, ecam NPUHATb BO BHMMaHME macliTab 3arpsa3HeHHbIX TeppUToOpuUi,
CNOXHOCTb M HEOAHOPOAHOCTb PAAMOHYKAMAHOrO COCTaBa BbiNaAeHWMM M pasHoobpasue
NMOYBEHHO-KJIMMATUUYECKMX W NaHAWaAdTHbIX YCAOBUW, NpAMbIM 06pa3om BAUAKOWMX Ha
CKOPOCTb MUTPALUN PAaANOHYKAMAOB BrN1ybb NOYBEHHOrO €NoA U, cTano 6biTb, Ha ocnabneHue
M3/l co BpemeHem.

Mpoctenwana mogenb ana pacdeta M3 — nNAOCKMIN OECKOHEYHbIA MWCTOYHMUK,
3KPaAaHMpPOBAHHbLIN cnoem BO3ayxa TonwuHou 1 m. PacyeTHas popmyna gna M3[ ot i-ro
pPagMOHYKAMAA C NNIOTHOCTbIO 3arpA3HEHUA O (KM/KMZ) MMeeT BUA

Pyi = €i0;

raoe € — TaK Ha3blBaeMblii KOHBEPCUOHHbIN dakTop (MKP a)/(Ku « km?), 3aBucawmin ot
SHEPrUU TramMma-u3NyyeHusa i-ro paguMoHykaMpga W oT npoduas ero BePTUKANBHOTO
pacnpegeneHuna B noyse. Kak BUAHO M3 ero eAnHUL U3MepeHUna, GU3IUYECKUM CMbICA € —3TO
M3/, co3pgaBaemasn i-mMm pagMOHYKANOOM NPU NAOTHOCTKU 3arpA3HeHnA 1 KM/KMZ.

B paboTte [16] npuBeaeHbl pacyeTHble 3HAYEHUA € MNPAKTUYECKU AN BCEX BO3SMOMKHbIX
NPOAYKTOB AOENeHUA W aKTUBALMKM, 3arpA3HAIOLLMX OKPY)KAoWy cpedy nNpu ALEpHbIX
aBapuAax. PacyeTbl BbINO/IHEHbI KaK A1 6ECKOHEYHOrO TOHKOIO NJIOCKOr0 UCTOYHUKA (€jo), TaK
M ANnA ynpoweHHON MoOAEeNN IKCNOHEHUMANbHOTO 3arnybaeHna paguoHYKAMA0B B MOYBEHHOM
cnoe, KoTopaa o6bl4HO NpUHMMaeTcA Npu NoAo0bHbIX pacyeTax [5, 11]:

a; (x, t) = ajp exp[-x/L(t)] . (5.7)

Ona yyeta 3arnybneHus pagnOHYKANAOB B MOYBY Npu pacyete MI/[ BbipaxkeHue (5.6)
yno6HO 3anucaTb B BUAE

Pvi= Ki(i) €0i0j . (58)

34echb K — KoadduumeHT ocnabneHna ramma-usnyyeHuma i-ro paguoHykamga npwu
3KCNOHEeHUManbHOM 3arnybneHunnm c napametpom L(t) [«rnybuHbl murpaymm» B popmynax
(5.4) u (5.7)]; €0 — KOHBEPCUOHHbIN daKTOp ANA 6BECKOHEYHOro TOHKOro NJIOCKOTro MCTOYHUKA
(L=0).
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PaiioH, npobHaa niowaaka, | MouseHHbIk Ce RU Cs ¢, Sr
™n neca cnoi
1 3 4 1 3 4 1 3 4 1 3 4 1 3 4
Morunesckas, flomenbckas MNopacT. 85 73 71 35 32 31 76 77 62 31 30 35 80 68 85
6. Nn1—01—-01, N1—
obnacT, o 0—3cm 11 | 17 15 | 38 | 30 | 32 | 2t 21 | 30 | 44 | 31 30 | 11 16 10
02—01 cocHoBbIl nec 40—
60 neT, CMeLaHHbIN 3—6cm 4 5 9 27 21 16 3 2 4 25 22 16 9 9 3
MOoANecok 6—30 cm — 5 5 — 17 23 — 0,1 4 — 17 19 — 7 2
PaiioH YepHobbina, 11—05— Nopcr. 88 81 74 79 79 87 75 77 69 76 64 64 40 83
01
» [YCTaR COCHOBAA NOCAAKA =0 — 3"y 11 18 | 22 19 | 20 | 115 | 20 | 21 | 27 | 22 | 27 29 | 56 | 15
15— 20 net 6e3 noanecka
3—6cm 1 0,5 2 2 0,7 0,5 5 2 3 2 6 4 4 1
6—30cm —_ 0,5 2 —_ 0,3 1 - 01 1 - 3 3 - 1
Kuesckas obnactb, /11—06— Nopcr. 80 90 81 67 79 74 65 84 66 66 83 72 23 32
01, Ay6osuiii nec Ges 0—3cm 20 8 17 33 15 2 35 13 28 31 2 15 30 56
nognecka /11—10—01
CMeLlaHHbI COCHOBO- 3—6cm <1 1 1 0,1 4 2 0,2 2 3 3 3 8 47 4
LIMPOKOIUCTBEHHDIN Nec 6—30 cm 1 1 — 2 2 — 1 3 — 3 5 — P

MpumevaHnunsa. 1 Mpoyepk B rpade — cogepraHne paauMoOHYKANAA HUXKe npeaena 0bHapy»KeHUA; NPONYCK — COAEp)KaHUe He
onpegenanock. 2. Cepum otbopa: 1 — mionb 1986 r., 3 —oKTAGpL 1986 1.; 4 — OKTA6PL 1987 T.

Ha puc. 5.8 nokasaHa 3aBMCMMOCTb KL“) OT rnybuHbl murpaumm L, paccuMtaHHas Hamu
ans 137¢s (E, = 660 kaB/kBaHT) n ueTbipex 3HaueHui L (0,16; 1,6; 4,8 n 16 r/crv\z), ans
KOoTOpbiX B paboTe [13] npuBeaeHbl KoapduumeHTbl KOHBepcumn € (L):

K (L)y=-="L (5.9)

Ona oueHKU 3aBucumoctn K, oT cpeaHen 3HEPrnm ramma-msnyvyeHus paguoHyknmaa
npun pacyete K (L) no cootHoweHuto (5.9) 6biAM MCNONb30BaHblI 3HAYEHUA €; AN NPOAYKTOB
OEeNeHna N akTMBaLUUKM C MAaKCUMMaNnbHbIM pa3bpocom cpeaHUX IHEPTUN ramma-n3ayvyeHus ot
130 k3B/kBaHT Ansa 144ce Ao 1150 KaB/KBaHT Ans 140) 3. Mpu aTom oOKasanocb, 4To K, Becbma
cnabo 3asucut ot E, n B npepenax ownbkn 5 % 3asucumoctb KL(L), paccymtaHHaa ana
137Cs, MOXeT bObITb Mcnonb3oBaHa AnAa pacyeta M3[ oT nwboro Apyroro 4epHOObINLCKOFO
pagMoOHYyKAMAaa.

Kak BnaHo n3 0606WweHHbIX AaHHbIX HabnogeHUN 3@ UBMEHEHMEM TAYOUHbI MUTpaL UK
co BpemeHem (cm. puc. 5.6), npaKTMYecKMi MHTepec npu pacyetax M3 npepcraBadatoT
3HayeHuna L>0,2 r/c:v\z. Mostomy 3aBucumocTb K (L) C xopowei TOYHOCTbIO aNMPOKCUMMU-
pyeTtcsa cteneHHo ¢yHKumen (cm. puc. 5.8)

o (1 (0,63—030lgL mpu 0,I6<L<I1,6 r/cm®,
"7t )::
: !

0,66 —0,361g L mnpu 1,6 <L <16 r/em?.
B 1abn. 5.11 npuBeaeHbl 3HaYeHUsa €jo (L = 0) ana Bcex 4epHOObLINbCKMX PaAMOHYKNMAOB,
KOTOopble 6pasncb B pacyeT NpuU OLEHKE WM MPOrHO3e PaAvauMOHHbIX XapaKTEPUCTUK 3arpAsHeHun

mecTtHoctn cnycts 10—15 pHelr nocne asapuu. [OnA OUEHOK NAOTHOCTM 3arpA3HEHUs MOYBbI
Pa3IMYHBbIMU PASUOHYKAMAAMM NONE3HON ABNAETCA 06paTHaA BENIMYMHA

oi=1/e0; (Kn-km~2)/(MKP-u~1),

T. e. 3anac i-ro paguoHykauaa npu M3-1 mkP/4, co3pgaBaemoin M3Ny4eHMEM 3TOro
paanoHyKAnAa (ANns yaobcTBa NpakTMUYECKUX OLEHOK, B Taba. 5.11 — npu 10 mkP/u).
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Puc. 5.8. 3aBucmocTtb KoaddurumeHTa ocnabnenns K, ot rnybuHbl murpaumm L ana

Cs.

MockonbKy K. (L) npaKTMyeckM He 3aBUCUT OT 3SHEPrunm ramma-usnyyeHus
MHTEpPeCYyLWMX HaC YepPHOObINIbCKNUX PAaAMOHYKAMAO0B, NpU pacyeTe M3/, OT CNOKHON cmecu
PaANOHYKANAOB C NOMOLLbio dopmynbl (5.8) Mbl NpUxoanM K BbipaxKeHUto gns pacyeta M3/

Py= Z K}‘i)eoigz‘:KL (L) Z €0: Oi.

BoiHeceHne K, (L) 3a 3HakK cymmbl caenaHo B MNpeAnosIOKeHUM, 4YTo B npegenax
M3y4yaemoro y4acTKa MeCcTHOCTU, ANA KOTOPOro Npomn3BOAUTCA NPOrHOCTUYECKMI pacyeT M3/,
COXpaHAETCA OTHOCUTENbHOE NOCTOAHCTBO TUMA MNOYBLI. MpW 3TOM NpPeanoNoKeHUn rnybuHa
murpaunm L npubnusutenbHo oOAMHAKOBaA ANA BCeX AONTOXMUBYWMX [A03006pasyolmx
PaANOHYKANAOB (B OCHOBHOM, LLe3UA U PYTEHUA CnycTsa rod U bonee nocne aBapuu), Kak 3To
cnenyeTt U3 aHA/NIM3a AaHHbIX O BEPTUKANAbHON murpauumm (cm. tabn. 5.9).

Takum obpasom, gna pacdyeta M3/ no AaHHbIM O NJIOTHOCTU 3arpPA3HEHMA MECTHOCTHU
Pa3/IMYHBIMW PAAUOHYKANAAMKN HeobXxoaMMO onpeaennTb napameTp «raybuHa murpaymm» L
No AaHHbIM U3MEPEHNA BEPTMKANbHOIO pacnpeaeneHna paguoHyKANA0B B NOYBE U BOCMO/b-
30BaTbCA TaONANYHBIMM 3HAYEHUSAMU KOHBEPCUOHHbIX GAKTOPOB €jg (Cm. Tabn. 5.11). Mpu aTom
cneayeTt yyecTb, 4To B BbiparkeHun (5.11) KoadpoduumeHT ocnabneHmsa K (L)M nnoTHocTb
3arpsA3HeHMA O; 3aBUCAT OT BPEMEHM nocse aBapun (Cm. HUXKe n. 5.5).

Tabnnuya 5.11
KoHBepcHOHHbIe GpaKkTopbl (€g)) U HOPMUPOBAHHBIE HA MOLLHOCTb J03bl (Py; = 10 MKP/u)
3anacsol (0;) 4epHOBbLINBCKUX PAaAUOHYKANAOB

-1 -1

€oi (MKP-Y47)/ A 2 €oi (MKP-Y7)/ R 2

PapgvoHyknng (KVI'KMQ) o; M Kn/km PagnoHyknug (KVI'KMJ) o; M Knu/km
S\ 2,9 3,5 %7r + ©Nb 28,3 0,35
“'Mo (*MT¢) 5,1 2,0 H0MAg 50,3 0,20
B2re + 137 45,9 0,24 1%ce + 1pr 0,8 12,5
131 7,3 1,4 1%%Ru 3,8 2,6
18085 1+ %014 41,5 0,27 e 29,1 0,34
e 1,2 8,3 1255 7,9 1,3
103py 8,9 1,1 37¢s 10,7 0,94




HeobxoaMmo HanmoMHWUTb, 4YTO paccyuTaHHoe no ¢dopmyne (5.11) 3HayeHne MO/ (B
peHTreHax) ABNAETCA, MO CYLWecTBY, NUWb NPUOAN3UTENbHOW BEPXHEW OLLEeHKOIM MOLLHOCTMH
0,03bl TAMMa-n3ny4yeHUA B BO34yxe, KOTopaAa 0b6ycnoBAIMBAET NOMNOLWEHHYO Ye/I0BEKOM A03Y
3a cyeT BHelWwHero obnyyeHua. Ceasb M3/[ ¢ nornoweHHOMW 40301 onpeaenAaeTcds MHOTMMMU
dbaKTOopamu, NpMBOASALWMMN K OCAabneHUo NOrioWeHHON A03bl OT BHEWHero obnyyeHus
OTHOCUTENIbHO 3KCNO3ULMOHHOM A03bl. K yncny BaxkHenwmnx ¢akTtopos ocnabneHna, nommmo
PacCMOTPEHHOTOo Hamu 3arnybneHuMA, OTHOCATCA TaK)Ke BJIAXXHOCTb MO4YBbI, MUKpopenbed,
3KPAHUpPOBKA ramma-usnyyeHna 6OMOMacCOM pacTeEHUA U CTPOEHMAMMU, a TaKXKe Bpems
HaXoXXAeHWA YyenoBeka (No rpynnam HaceneHus) BHYTPU UM BHE NOMeL,eHU (COBOKYNHOCTb
3Tux GaKTOpOB, KOTOpPble BBOAATCA B COOTBETCTBYHOLUIME MOAENN pacyeTa MOrNOWEHHbIX 403
OT BHelWHero obayyeHna YenoBeka, NPUBOAUT K CHUMKEHUIO NOrnoweHHo Ao3bl oT 3 go 10
pa3 OTHOCUTE/NIbHO pacyeTHOro 3HadeHusa M3/ [12]). MoaTomy obcyXaaemble 34eCb U HUKE
XapPaKTEPUCTUKM IKCMNO3UUMOHHOM [03bl FAaMMA-U3NYYEHUA OT 3arpA3HAKWMX MECTHOCTb
YEepHOObINbCKMX PAAMOHYKAMAOB CcAedyeT paccmaTpuBaTb Kak ¢u3nyeckme napameTpbl
3KCMO3MUMOHHOMN A03bl B npuzemHom (0—1 m) cnoe Bo3ayxa, KOTOPble ABAAKOTCA OCHOBOW
Ona nocnepytowero pacyeTta 4030BblX HAarpPy3oK Ha YeNOBEKa OT BHELW HEro ramma-u3ny4yeHusa
nyTem BHECEHMA COOTBETCTBYIOLWMX NONPaBOYHbIX KO3dPULMEHTOB ocnabneHus.

5.5. MPOrHO3 PAANALUUOHHbIX XAPAKTEPUCTUK 3ATPASHEHUA MECTHOCTU

K u4Mcny OCHOBHbIX pPaAMaLMOHHbIX XapaKTePUCTUK 3arpa3HEeHUs  MeCTHOCTHU
YepHOObLINbCKMMM BbINAaAEHMAMM cnepyeT OTHECTM CyYMMapHyto anbda- U 6eTa-aKTUBHOCTb
COAEPKALULMXCA B HUX PAANOHYKANAO0B M MOWHOCTb 3KCNO3ULMOHHON A03bl FaMMa-U3NYyYeHUs
Py. K aTum xapakTepuctukam cnepyet f06aBuTb anbda-aKTUBHOCTb a3pPO30JibHbIX YacTUL, B
NPU3eMHOM C/l0e BO34yXa, KOHUEHTpauus KoTopbix dopmupyeTca 3a CYET BTOPUYHOrO
BETPOBOro nogbema pPagMOaKTUBHOCTU C BEPXHEro MWKPOC/IOA 3arpA3HEHHON MOBEPXHOCTU
3emMau.

MepeyncneHHbIt Habop pagnauMOHHbIX GaKTOpPOB onpeaensaeTr B OCHOBHOM A030Bble
Harpy3Ku 3a cyeT BHelWHero obay4yeHna M BHYTpeHHero obayyeHna BcaeacTBmMe NOCTynaeHua
PaAMOHYKAINAOB B OPraHuM3am nNpu AbiXxaHuU. [0O3TOMY MNPOrHO3 M3IMEHEHUA 3TUX XapaKTe-
PUCTUK BO BPEMEHU MMEET Ba’KHOe MNpaKTUYeCcKoe 3HayeHWe ANA OUEeHKU paauauMoHHOM
06CTaHOBKM Ha 3arpA3HEeHHbIX TeppUTOpUAX, rAe pPaanMOaKTUBHOCTb OT YepHOObINbCKUX
BbiNafleHUN CPaBHUMA WU NpeBbllaeT «A0YEePHOObINbCKUN» paavauUOoHHbIM ¢GOH. He
BAABaACb B [AeTanM CPaBHUTENbHbIX OLEHOK BK/Jaga 4YepHOObINbCKMX BbiNAageHUN B
paAuMauMOHHbLIA ¢$OH, 0OYCNOBNEHHOr0 TEXHOFeHHbIMWM pPAAMOHYKAMAAMMWU, B pakioHax C
pPa3HbIMW YPOBHAMM 3arpsA3HEHWUA, MOXHO NMPUHATb, YTO 3TOT BKNag byaeT onpepenarOUmUm
npu ypoBHe BbinageHuit soiwe 100 mKu/km? (4000 Bk/m?) no *’Cs n 3 mKu/km? (100 Bk/m?)
no Pu. 3T KpUTEpPWUM NOAYYEHbl HA OCHOBAHWUMU CPeAHUX OLEHOK rnobanbHOro 3arpA3HeHUs
NMOBEPXHOCTU CYLIN CEBEPHOro noaywapus B cpeaHux wwuportax (40°—60° c. w.): 60—70
mMKun/km? (2200—2600 Bk/m?) no **’Cs [15] u 3—10 mKu/km? (100— 400 Bk/m?) no nayToHui0
[14]. NMpwn BbIBOpPE 3TUX KPUTEPMEB Mbl YUYMUTbIBANWN TAKKE, YTO «CBEXKME» YepHOObINbCKME
BbiNaAeHMA NpeacTaBnAaoT cobon OTHOCUMTENbHO 6ONbLIYID ONACHOCTb MO CPAaBHEHWUI C rNo-
6a/ibHbIM 3arpA3HEHMEM TEMMU Ke PaAMOHYKAMAamu ( npu OAMHAKOBOM 3anace B no4yse) 3a
cyeT MeHbliero 3arnybneHma B No4YBy B MepBble rogbl Nocae BbiNageHMA. ITO 3ameyaHue B
OCHOBHOM OTHOCMUTCA K BbIBOAY KPUTEPUA ANA OLEHKW 3arpA3HEHMA MeCTHOCTU NIYTOHUEM.
Kak 6yaeT Noka3aHO HWUXe, KOHUEeHTpauua anbda-aKTUBHbIX PAaAUOHYKAMAOB B NMPU3EMHOM
cNnoe BO3Ayxa A0NKHA B CU/IbHOM CTEMNEHW YMEHbLLATHCA C KBO3PAaCTOM» BbiNaAeHUN.



5.5.1. 3anac pagnoOHYKANMA0B HAa MECTHOCTU

Kak nokasanu uccneposaHua (cm. Huxe nn. 8.3, 8.4), 4epe3 HECKONIbKO MecALLEeB Noce
aBapuun ocHoBHan pons (bonee 80 %) 4epHOOBINBCKUX PAAUOHYKANAOB, 3arPA3HAIOLLUX NOYBY
M PaCTUTENbHOCTb HA OTKPbITbIX ECTEeCTBEHHbIX W CE/NIbCKOXO3ANCTBEHHbIX naHawadTax,
npMxogunnacb Ha NOYBEHHbLIN MOKPOB U C TEYEHMEM BPEMEHM 3Ta A0NA NPOAOJINKAET PACTM.
Mo3TOMY NPOrHO3Hble OLEHKN M3MEHEHUA OOLWEro pagMoOaKTUBHOIO 3arpA3HEHUA MECTHOCTMH,
T. €. NNIOTHOCTM BbINABLWMNX PAaAUOHYKAUA0B (BK/M?), OTHOCATCA, rNaBHbIM 06pa3om, K 3anacy
B MOYBEHHOM MOKpOBE.

Puc. 5.9 UameHeHWe BO BpeMeHU CYMMapHOMN anbda-aKTUBHOCTU YePHOBbINBCKUX PAANOHYKANA0B

PaccmaTpuBas paguauMOHHbIe XapaKTEPUCTUKMU OTAENbHO NO BUAAM MOHUIUPYIOLWETO
N3NlyyeHuna, cneayeTt BblAENUTb CYMMAPHYO a/ib$a-aKTUBHOCTb, T.€. CYMMApPHY aKTUBHOCTb
anbda-n3Nyyalmnx pagmoHykAnaos = A, (BK/M?), 1 Tak HasbiBaeMylo CyMmapHyo (o6Lyto)
aKTUBHOCTb X Ag (BK/M?), T.e. CYMMapHYl aKTMBHOCTb BCEX OCTaNbHbIX PaAMOHYKIWNAOB,
npeTtepneBatoUMx, B OT/IMYME OT NepBOM rpynnbl, 6eTa-pacnag,.

Temn nameHeHna I A, (t) n X Ag (t) BO BpemeHu onpepenaeTca pagUOHYKANAHBIM
COCTaBOM BbINaAeHWN, KOTOPbIKM. Kak nokasaHo Bbiwe (cm. n.5.2), M3meHAeTcA B WMPOKUX
npegenax B 3aBUCMMOCTM OT MECTa OTHOCUTE/NIbHO MCTOYHWKA M XapaKTepa ocagkoB. Pacuer
3aBucumocTen X A, (t) n 2 Ag (t) nposoannca no popmyne [6,7]

1i4 Agp (t) =Ko, Z <

rae Ky g — KO3bGOMLUMEHT HOPMUPOBKH

1

A; g
¥ 1y (__ :
1 ) exp (— Ait),

95 /0

Mpegnonaranocb, YTO U30TOMHbIE OTHOLWEHUA BHYTPKU Fpynnbl anbda-mnsaydatowmx TYD
cnabo 3aBMCAT OT BapuauMi PagMOHYKANMAHOTO COCTaBa BbliNaAeHWN, MO3TOMY MpPKU pacyeTe
OVHaMUKK 3anaca 2 Ay (t) no dopmyne (5.12) Mcnonb3oBanncb NPUHATbIE HAMU UCXOAHbIE
oTHOwWeHWA TYI K °°Zr Ha MOMEHT aBapuu (cm. Tabn. 3.2), PesynbTaTtbl pacyeta I A, (t)

npeactasneHbl Ha puc. 5.9 Hapaay ¢ OTHOCUTENbHbIMU BKAagaMu oTaenbHbiX TYD B 3anac
anbda-aKTUBHOCTHU.
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Puc. 5.10. CymmapHaa akKTUBHOCTb £ Ag YepHOBbLIIbCKUX BbiNaAeHUI B Pa3/IMYHbIX paiioHax p/a 3arpAsHeHua.
1— ncxopHbIli cocTas; 2 — 3anag (Bunbun); 3 — tor Knesckoii 06..; 4 — KaBKas; 5 — Le3umeBble NaTHA; 6 — tor (Kues).

N3 puc. 5.9 BUAHO, YTO OCHOBHOM BKNag B CYMMApPHY anbdpa-akKTUBHOCTb BbINaBLUIUX
pPaguoOHYKAMAOB B MEPBbIA rof Nocae aBapuu BHOCUT 22cm (T1/2 = 163 pgHA), aKTUBHOCTb
KOTOPOro Ha MOMEHT aBapuUM NPUMEPHO Ha MOPAAOK NPEBbiWasa AaKTUBHOCTb WM30TOMNOB
nnyToHunsa (cm. Ttabn. 3.2). B ganbHelhwem, cnycta 3—4 roga nocne aBapuu, cymmapHas
anbda-akKTUBHOCTb, 06ycnoBAEeHHAA B 3TOT Nepuos B OCHOBHOM pPagMOaKTUBHOCTbIO TPeEX
anbda-nsnyyaowmx M30ToNoB NAYTOHMA (238Pu, 239Pu, 240PM) 7 241Am, Ha4YyMHaeT pacTu 3a cyer
HakonneHus **Am (cm. puc. 3.1). Yepes 50—70 neT nocne aBapum I A, ctabuamsnpyercs Ha
ypoBHe NpubAn3nTeNnbHO B TPWU pa3a MeHblUe NepBOHAYa/IbHOrO, U Temn nocaeayloLwero
YMeHbLUEeHNA 3TOTo0 YypOBHA byaeT onpenenAaTbCAa pacnagom CyMmbl anbda-aKTUBHbIX M30-
TOMOB NAYTOHUA U *Am ¢ o PeKTUBHBIM Nepnoaom nosiypacnaga nopsagKa HECKONbKUX COTEH
ner.

Ona pacyeTa yMeHbLWEHUA CYMMapPHOMW PaAMOaKTUBHOCTM YEePHOObINbCKUX BbiNaaeHUM
Z Ag (t) ncnonb3osBanmcb TUNMYHbIE BAPUAHTbI YCPEAHEHHOTO PaAMOHYKJANAHOTO COCTaBa NoYB
B COOTBETCTBYOWMX paroHax ETC B Buae cpedHUX NO 3TUM palioHam oTHoweHui (Ai/Ags)o
(tabn. 5.12). NpueepeHHble B Tabn. 5.12 pagnoHYKAMAbI BKAOYanucb B pacyeT X Ag (t) no
dopmyne (5.11) BmecTe ¢ paBHOBECHbIMU A0YEPHUMMU MPOAYKTaMU MX pacnaga: 132I, 140La,
2Nb, **Pr, °®Rh u %Y (koTopbie B Tabn. 5.12 He npuBeaeHbl). Pe3ynbTaTbl NPOTrHO3HOTO
pacyeTa ymMeHblleHMA obuero 3anaca 4YepHOObINIbCKUX PALMOHYKANAOB Ha MECTHOCTU B
pPa3nnYHbIX paoHax 3arpsA3HeHHon TeppuTtopum ETC nokasaHbl Ha pwuc. 5.10. na yaobceTBa
CpaBHEHMA BCE KPUBbIEe HA PUCYHKE HOPMMUPOBAHbLI Ha eguHULY Ha BpemA O+15. M3 pucyHka
BMAHO, 4TO MNPM BCEX peasibHbiX BapuaHTax pPaAAMOHYKANMAHOrO cocTaBa BbliNageHUN
YMeHbLIEHME CO BpeMeHeM 3arpAsHAlWEN MEeCTHOCTb CYMMApPHOM pagMOaKTUBHOCTHU
NPOUCXOAUT CYLWECTBEHHO MeA/ieHHee, YeM aKTUBHOCTU UCXOAHOW CYMMbl PAaAUOHYKANAOB B

MCTOYHUKE.



Tabaunua 5.12
O606LWeHHbIN PaAUOHYKANAHDBIA COCTaB NPOAYKTOB aBapuu Ha YAIC,
3arpA3HAOWMX MECTHOCTb B pa3NnyHbIX paioHax ETC (A;/AgsHa MOMEHT aBapuu)

. LlesmeBble Hor
Paavoryrmp | Acxoprbin PHC 30Ha 80 100 km nsaTHa B8 benopyccun| Knesckoi Ces.
obnactu
CeBep or 3anag
Np 10 2,0 14 5,0 (10) (10) (10)
“Mo 1,0 1,0 2,5 1,5 (2,0) (1,5) (1,5)
B21¢ 0,9 5,0 1,3 3,6 (230)* (3,0) (3,0)
131 0,7 5,0 3,0 3,0 180 (3,0) (3,0)
14084 1,0 1,0 2,0 1,4 12 (1,5) (1,5)
lce 10 1,1 1,0 0,9 2,0 1,5 1,8
"®Ru 1,0 08 1,2 0,8 35 8,0 6,0
Br 0,4 0,2 1,2 0,7 2,5 1,0 1,0
oy 0,3 0,8 0,8 0,9 (1,0)* 0,5 0,6
»7r 10 1,0 1,0 1,0 1,0 1,0 1,0
110mpg 0,001 0,003 0,001 0,001 0,15 (0,03) (0,01)
e 0,7 0,7 0,6 0,6 12 1,0 12
%Ru 0,4 0,3 0,5 0,3 13 3,0 2,3
Pies 0,03 0,15 0,05 0,1 9,0 1,5 0,5
sp 0,004 0,006 0,01 0,01 0,9 0,3 0,1
gy 0,04 0,04 0,15 0,1 0,25 0,1 0,1
cs 0,055 0,3 0,1 0,2 18 3,0 1,0

MpumeyaHune. Yncna B CKOBKax — OLEHKM NO KOCBEHHbIM AaHHbIM.
* Pacuet U3 ycnosuit Aysy/Arsy = Ya3p/Y131 = 1,3; for.95= 1,9.

MPUYMHOM TaKOro 3ameaNeHHOro cnaga asnseTca oboraweHue BbINALEHUNA Ha Bcew
3arpA3HeHHON TeppuTopuM (B OCOBEHHOCTM B palioHax Ue3uneBbiX NATEH) NEerkKoNeTyynmu
AONTOXMBYLWMMU PAAUOHYKANLAMM LE3UA, CYPbMbl, PYTEHUA.

5.5.2. KoHUeHTpauus anbda-akKTUBHbIX PagUOHYKIUAOB B NPU3EMHOM C/10€ BO3AyXa

fMnoTesa, nexawasn B OCHOBE MPOTrHO3HOM OLEHKM M3MEHEHWUA KOHLEeHTpauun anbda-
akTMBHOCTU C, (BK/M®) B mpusemHOM cnoe BO3AyXa, COCTOWUT B MPEAMNONONKEHWUU, YTO 3Ta
KOHUEHTpaumMAa NponopLMoHanbHa 3anacy TYD B TOHKOM NOBEPXHOCTHOM C/0€ MOYBbI:

Co = Kg A1y, (5.13)
roe Ky — KoaddunuUMeHT BETPOBOIro NoAbeEMA, mt.

BennumHa Ao, 3aBUCUT OT NPUHATOM ANA pacyeTa BETPOBOro NogbemMa pagmnMoaKTUBHbIX
NPOAYKTOB TO/NILLMNHBI «aKTUBHOIO» (B CMblCNe OCHOBHOMO BKNajAa B KOHUEHTpauuio B BO3Ayxe
npu BETPOBOM NOAbEME) BEPXHEr0 MMUKPOCNAOSA MOYBbI, coaepKaHue TYD B KOTOpoOm
YMeHbLUAaeTCs CO BpeMeHeM BCNeACTBME BEePTUKAJbHOM MUrpauuMum paguoHyKAMAo0B Mo
NOYBEHHOMY C/IOI0.

B KauectBe mogenun pacnpegeneHma TYD B BepxHem (0—5 cm) cnoe noysbl
NpUHMMaAEeTCA 3KcnoHeHTa [cm. ¢opmyny (5.6)]. O603HauMB TONWMHY «AKTUBHOTO»
mukpocnos d (r/cm?), MoNyYnMM NyTeEM MHTErPUPOBAHMA CAEAYIOWYIO0 GOPMYAY:

Ao, =0, [1 — exp (—d/L)], (5.14)
roe o, — 3anac a-msnydawowmx TYD B nouyseHHOM cnoe 0—5 cm, BK/MZ, NPaKTUYECKN PaBHbI
NONHOMY 3anacy B MOYBEHHOM C/oe€.

Takmm obpasom, uameHeHue co BpemeHem Ao, n C, onpenenaeTca B BblpaXKeHUMU
(5.13) n3meHeHMeM 3anaca aNbda-akKTUBHOCTU Oy(t) B pe3ynbTaTe ecTeCTBEHHOro pacnaga u
HakonneHusa (puc. 5.11), a TakKe 3aBUCUMOCTbIO L (t), KOTOpaa npuHuUmaetca Hamu B popme
L(t)=p + gt. Cy4eToM 3TUX QYHKLMUN BPpEMEHUN MONYYMUM CAEAYIOLWYO MOAENb ANA pacyeTa:



Ca(t) = Ko2 Aq(t)[1 - exp(-d/(p + qt))] (5.15)
roe Ka — KoapdUuUMEeHT HOPMUPOBKMN.

Ha puc. 5.11 nokasaHbl NpOrHO3Hblie KpuBble Cu(t) ANA ABYyX 3HaveHuUl d: 1) nopsagka
pa3smepa NoYBeHHbIX YacTuy d/p = 0,2 cm; 2) nopAaaKa MaKCUMaNnbHbIX FOpAYMX Yactuy, d/p
= 0,001 cm. Mpwn BbIBOPEe momenun L(t) ana TYD npepnonaranocb, YTo MUTPALUOHHbIE
csoiicTBa TYD cxosxku ¢ **Ce, nmostomy 6bina NpuHATA ycpesHeHHaa MOAENb YMEePEHHOI
murpauum “**Ce B 4epHOBO-N0A30AMUCTLIX MOYBAX (CM. pUc. 5.6):

L=0,4+0,3t
(t— Bpema nocne aBapwuu, rogbl). O6e Kpusble Ha puc. 5.11 HopmupoBaHbl Ha Bpemsa 0,2
roga nocse aBapuu (cepeamnHa uona 1986 r.), NOCKONbKY K 3TOMY BpeMeHu chopmMnpoBanoch
Haya/NbHOe 3arnybneHne PagnOHYKANAOB B MOYBY U, KPOME TOrO, K 3TOMYy BpemMeHU 6binu
HanaXeHbl HaAeXHble U3MepeHns anbdPa-aKTUBHOCTM NPU3EMHOTO C/1I0A BO3AyXa.

HeTpyaHo BuAaeTb, YTo oba BapuaHTa pacyeTa NPU eaUHON HOPMUPOBKE HE OO0NXKHbI
CMNIbHO Pa3/INyaThbCA, MOCKO/bKY B 060MX cnyyasax d < L 1 BbipaXKeHUe B KBagpaTHbIX CKOBKax
B mogenun (5.14) nmeet acumntoTon runepbony 1/(p+qt) npu d/L->0, T. e. ANA AOCTAaTOYHO
6onbwux t.

0,2 1 10 100
Bpema nocne asapus, ner

Puc. 5.11. U3ameHeHMe anbda-aKTUBHOCTU YEPHOBbLINBCKMX BbiNageHU B NPU3EMHOM CNoe BO3AyXa.
1) d=0,001 r/cm2; 2) d=0,3 r/cm?2.

JTa 3aKOHOMEpPHOCTb Ha puc. 5.11 npoasnaeTcA B TOM, 4YTO yepe3 2—3 roAa nocne
aBapuu TeMN yMeHblWeHNA anbPa-aKTUBHOCTU BO3AYXE MPAKTUYECKN HE 3aBUCUT OT NPUHATOM
ANA pacyeTa TONWMHLI d BEPXHETO «aKTUBHOTO» CA0A NOYBbI.

Takum o06pa3om, NpPoOrHocTuyeckuin pacyetr wusmeHenHma Ca no moaenun (5.15)
nokasbliBaeT, YTO obpasyrLwanca npM BeTpoBOM NoAgbeme asibdpa-akKTUBHOCTb B MPU3EMHOM
cnoe BO34yxXa Haj LennHHbIMKU (HeobpabaTbiBaembiMKu ¢ anpensa 1986 r.) yyacTKamum NoYBbI B
nepsble ABa roga nocne aBapum byaeT NMOHUXKATbLCA, rNaBHbIM obpa3om, 3a cyeT pacnaga
242Cm, BHOCALLEr0o OCHOBHOWM BKNag B CYMMapHYH anbda-aKTUBHOCTb BbiNageHU (cm. puc.
5.9). [anbHeilwee nNOHUXKeHMe anbda-aKTUBHOCTM B BOo3gyxe 6OyaeTr npouCXxoauTb



WUCKAOYNTENbHO 3a cHeT murpaunmn TYD BHU3 NO NOYBEHHOMY Npoduio.

HeobxogMmo OTMETUTb, YTO KpuBble Ha puc. 5.11 XxapaKTepusyT OTHOCUTENbHOE (No
OTHOWEHUIO K HEKOTOPOMY MepBOHAYa/IbHOMY YPOBHIO) MOHMXKEHME anbda-aKTUBHOCTU
BO3/4YyXa, B TO BpeMA KaK abCcooTHbIe KOHUEHTpaummu anbda-nsnyyatenen byayt 3aBuceTb OT
MHOecTBa (aKTOpPOB, OTHOCAWMXCA K YCAOBUAM 3arpA3HEHUA KOHKPETHbIX Y4YaCTKOB
MECTHOCTM (MNOTHOCTb 3arpsA3HEeHMs, COCTOAHME 3EeMHOMN MOBEPXHOCTU, HaAUYUe UK
OTCYTCTBME MEXaHUYEeCKOM 06paboTKM NoYBbI, COCTOAHME aTMocdepbl U T. M.).

5.5.3. MoWHOCTb 3KCNO3ULMOHHO [03bl

YMmeHbweHne M3/l Ha MeCTHOCTU, rae He NPOBOAUIUCHL CNeunanbHble MeponpuAaATUA NO
Ae3aKTuBauum  (BKAKYaA nepenawky), onpegenAaetcA ecTeCcTBEHHbIMM  NpoLeccamu
pPaAMOaKTMBHOrNO pacnaga U murpauumn Braybb noyBeHHoOro cnodA. B pacyetHolt dopmyne ana
M3/, (5.11) aTa 3aBMCMMOCTb OT BpemMeHW t nocne aBapuum onpeaensetrca KoadduumeHTOM
ocnabneHna 3a cuyet mwurpaummn K (L), B KoTopom napameTp «raybuHa murpaumm» L
yBE/IMYMBAETCA CO BPpEMEHEM (CM. pUC. 5.6), U NONHbIM 3aMacoM O; Ka*KA0ro PaAnNoOHYKANAA,
KOTOPbIA YMeHbLIAeTCA NPU pagMoakTUBHOM pacnaje:

Mt

P,(t)= K. (t) D enoie

L

Ha pwuc. 5.12 nokasaHbl rpaduknm wusmeHeHua K. (t), paccyMTaHHble Ha OCHOBe
3asucumocten K (L) (cm. puc. 5.8) n L(t) ansa Tpex BapmMaHTOB yBeNNYEHUA TNYyOUHbI MUTpaLnm
co BpemeHeM (cm. puc. 5.6). 3TM BapuaHTbl, NO-BUANMOMY, OXBaTbiBAalOT BECb BO3MOXHbIM
AManasoH MameHeHus L(t) npu murpauymm B TUMMUYHbBIX MOYBAX 3arpA3HEHHbIX panoHoB ETC
(cm. Tabn. 5.9 u puc. 5.6).

Habop mopenenn K. (t), nokasaHHbIM Ha puc. 5.12, NpakKTUYECKM UCYepnbiBaeT BeCb
AMana3oH BO3MOMHOTO yMeHbleHnAa MDD/l 3a cyeT MUrpauMn PagUOHYKANAOB B BEPXHEM
CNnoe MOYBEHHOro MOKPOBA LWENMHHbIX YYacCTKOB 3eM/iM, a MMeHHO: Ha 20—35 % uepes
HECKONbKO MecALEeB M NpMMepHO B 2 pa3a cnycta 10 net nocne 4epHObBbINbCKMX BbliNageHUN.
CnepyeT npuM 3TOM YyKasaTb Ha 3HAYMTENIbHYIO YC/NIOBHOCTb MPMHATBIX B pacyeTax Kak
3KCNOHEeHUManbHOW moaenn murpaumm (5.7), Tak M nnHelHOM mopenu 3aBucumoctn L(t)
(5.5), ocobeHHO Ha 3HauuTenbHble (6onee 10 neT) NpoMeKyTKM BpemeHn nocne asapuu. C
y4eToOM 3TOro 3aMeyYyaHusa NpuBefeHHble OUEHKM ymeHbweHnAa M3/ 3a cyeT BepTUKA/NbHOM
MUTpauun pagmoHyknmnaos (cm. puc. 5.12) moryT yKasbiBaTb /WWb Ha MNOPAAOK 3TOWM
Be/NNYNHLI. Hanpumep, npu cpeaHen BnaxHoctn w = 0,25 BennyumHa K|, Kak fIerko noKkasaThb,
yMeHbliaeTcAa npumepHo Ha 20 % M NpMMepHO HA CTONbKO e ocnabnaerca M3/ 3a cuyer
BANAHUA MUKpopenbeda AarKe Ha OTHOCUTENIbHO NNOCKUX HeobpabaTbiBaemblx y4acTKax [5].

Ha 3KpaHuWpylOUWMX CBOMCTBAX MOYBbI OCHOBAH MpocTon M 3PpPeKTUBHbIN cnocob
CHMXeHna M3 nytem rnyboKol BCNaWKW LEAUHHbIX Y4Y4aCTKOB WU CENbXO3MNOAEN C
nepesopaymBaHmem BepxHero 20—25 cm cnodA nousbl. YKe B NepBblIX rod Nocse aBapumn B Tex
3arpA3HEeHHbIX paloHax, rae Obina BO3MOMHa raybokaa Bcnawka, 3ToT cnocob nossonun
CHM3NTb M3/ Ha 6onbwux Tepputopusax B 5—10 pa3s OTHOCUTENIbHO HETPOHYTbIX YYAaCTKOB
3emaun.



Puc. 5.12. U3ameHeHUe KoadduumeHTa ocnabnerns K (t) Bo BpemeHn Npu pasHbIX CKOPOCTAX BEPTUKANbHOM MUTPaLMUN YEPHOBBINBCKUX
PaANOHYKANA0B NOYBEHHOM C/a10€.

Ha pwuc. 5.13 nokasaHo ymeHbweHune M3I[ 3a cyeT pPaAMOaAKTMBHOrO pacnaga u

BEPTUKAZIbHOM MUTpauMM B MNOYBE ANA TexX e BapPMAHTOB PaALUOHYKAMOHOrO COCTaBa

4epHOObLIIbCKUX BbINALEHUN, ANA KOTOPbIX PaCCYUTbIBAZIOCL YMEHbLWEHUEe CYyMMapHOWM

aKTMBHOCTM 2Ap (cm. Tabn. 5.12 v puc. 5.10). Pacyet P, npoussogunca no popmyne
= . ) — —/Nal e~ o
P, ()= KpK_ (‘/)L (Ai/Ags)oe  *, (5.17)

NONy4eHHOW nyTem 3ameHbl B BblpaxeHun (5.15) abcontoTHbIX 3HayYeHMM 3anaca
PagUOHYKAMAOB O Ha  OTHOCUTenbHyl  BeanumHy  (Ai/Ags)o, XapaKTepuUsyoLLyto
PAaAMOHYKANAHBIN COCTAaB B Ka)XAOM palioHe pagMOoaKTUMBHOTO cnepa, ANA KOTOPOro
npoussoaunncs pacyer Py(t).

O\

Puc. 5.13. U3meHeHne MOLLHOCTH 4,03bl BHELUHEr0 raMma-u3nyyeHnsa oT YHepHOBbIIbCKMX BbiNageHWI B Pa3IMYHbIX palioHax paamo-
aKTMBHOTO 3arpsA3HeHns Npu HopMmmnpoBKe P=1 mP/4 yepes 15 gHelt nocie aBapum (TOYKM — AaHHbIE NOMEBbIX USMEPEHMIA).
1 — ucxogHblii cocTas; 2 — ceBep (bparuu); 3 — tor (Kues); 4 — 3anag (Bunora); 5 — uesunesble naTHa; 6 — tor Knesckoit o6n.



Mytem BBeAeHWA cooTBeTcTBylOWwero KoadpoduumeHta Kp BCe KpuBble Ha puc. 5.13
HOPMMPOBaHbl Ha eAuMHUUY W nNpuBedeHbl K makety [+15, K KoTopomy, MO-BUAUMOMY,
cbopmumpoBanaco NpaKTUYeCKH BCA KapTuHa paauoaKTUBHOrO 3arpAsHeHunn
paccMmaTpuBaeMbIX TEPPUTOPUN.

Ha puc. 5.13 To4Kamun noKkasaHbl AaHHble NoneBbiX U3mepeHunit M3/, BbINONHEHHbIX B
COOTBETCTBYIOUWMX pPaMOHAX PAAMOAKTUBHOIO cnepa C MNOMOLWbIO BO34YXO3KBUBANEHTHbIX
peHTreHomeTpos AMN—5 n APr-01—T1 B nepuog nonb 1986 r.-asryct 1989 r.

Puc. 5.14. UameHeH1e MOLLHOCTU 3KCMO3ULMOHHOM 03bl BHELUHEro raMma-m3nydeHun oT 4epHOBbINbCKUX BbiNageHui
2 137
ONA YPOBHA 0137 = 1 Ku/km*” (7'Cs).
Ycn. 0603HaveHnsa cm. puc. 5.13.

Ona ynobcTBa cpaBHEHUA NepBble BO BPEMEHMU pe3yibTaTbl USMEPEHUN «KNPUBA3AHBI» K
CYLW,ECTBYIOWNM pacyeTHbIM KPUBbIM. IJKCNepUMeHTaNAbHble fAaHHble B LEAOM XOpOLWo
COrnacylTcs C pacyeTHbIMM (Kpome BapuaHTa «ceBep», rAe CXoAMMOCTb, MO-BUAMMOMY,
cneayet OUEHUTb KaK YAOB/NIETBOPUTE/IbHYIO), YTO BHYLIAeT YBEPEHHOCTb B MPaBUAbHOCTMU
Hal WX MPOTrHO3HbIX OLLEHOK.

Kak u ana cymmapHoi aktmsHocTM 2Ap (cm. puc. 5.10) Haubonee BbICOKMI Temn
NoHMXeHna MIJl oTmeyaeTca ANA UCXOLAHOW CyMMbl PAaAMOHYKANAOB (B UCTOYHUKE) U AnA
PaAMOHYKANAHOIO COCTaBa BbiNALEHWUN, XapaKTEPHOro ANA HOXHOMo yyacTka 6/uKHeN 30HbI
(100— 150 Km oT nctouHuKa, r. Knes).

Cnycta 1—2 rofa OCHOBHOM BKnag B M3/ BHOCAT PaAMOHYKAUALI PYTEHUA W Le3us,
KoTopble NnWwb B HebonbloOM cTeneHn GpPaKkLMOHMPOBAHbI OTHOCUTENBHO ApPYr Apyra. Kpome
Toro, osHeprosbigenenne °Ru HaMHOroO  HUNKE CYMMapHOro  3HeprosblgeneHus
paaAuMoOHYKANA0B Le3na (cm. Tabn. 5.11). Mo atolh npuymMHe Yepes 2—3 roaa nocsae aBapuu
Temn noHuxeHua P,(t) onpepenaetca, B OCHOBHOM, pacnajom pajNOHYKNNAOB Lie3una (***cs
n 7Cs) u ux murpaumeit 8 nouse. ITo 03HauaeT, YTo Yyepes 2—3 roga nocne agapuu (neto
1988 u 1989 rr.) Temn cHukeHna MIJ[l BO Bcex palioHax pPagnoOaKTMBHOro cnepa byaer
NPaKTUYECKN OAMHAKOBbLIM.



Ona npakTUYECKUX MNPUNOKEHUIM YyAOOHbIM YyCNOBMEM HOPMWMPOBKM MNpM pacyeTax
OVNHAMUKWN MOLLHOCTM [,03bl HA 3arpA3HEHHbIX TEPPUTOPUAX ABNAETCA eAMHUYHAA NAOTHOCTb
3arpAs3HeHuna uesmem-137 o137 = 1 KVI/KMZ. Ha puc. 5.14 nokasaHbl 3aBucumocTtun P, (t) ana
pa3HbiX PAaMOHOB PAAMOAKTMBHOIO cnepa, paccYnMTaHHble ANA 3TOro ycnosus no ¢opmyne
(5.16). KpuBble Ha PUCYHKE XOPOLWO WANIOCTPUPYIOT OTMEYEHHYH BbiWEe OAHOPOAHOCTb
TEMMOB MOHMMKEHMA MOLWHOCTM A03bl cnycta 2—3 roga nocae aBapuM He3aBUCUMO OT
nepeBoHayanbHoro PHC BbinageHui.

Mockonbky Yyepes 2—3 roga nocse aBapum OCHOBHOM BKaag B M3/ Bo Bcex paloHax
PaAMOaKTMBHOIO Cnefa BHOCAT PagMOHYKAUAbLI Le3ua, NPpakTUYeCKU HTepec npeacrasaaeT
oueHKa 3anaca ’Cs B 3aBUCMMOCTM OT BPEMEHW M PAAMOHYKAMAHOIO COCTaBa BbinageHMWi
npu HekoTopom ¢uKCMpoBaHHOM ypoBHe MI/. Takue OUEHKU, NOJyYeHHble ANA YPOBHA
P,=10 MKP/4 Ha oOCHOBe BbIWEU3NOKEHHON MeToAdOoNOrTMM pacdyeTa M3[ ¢ yyeTom
3arnybnexHuna [cm. dopmynbl (5.16), (5.17)], npusegeHbl B Taba. 5.13. Kak nokasanu pacyeTsl,
ye K nety 1989 r. HOpmMMPOBAHHbLIA 3anac 137cs  cnabo 3asucuT oOT Bapuayum
pPagUOHYKAMAHOIO COCTaBa BbiNaAeHMI, M3mMeHAACb B npegenax 0,7610,13 KM/KM2 npun P, =

10 MKP/u.
Tabnnua 5.13
MNOoTHOCTb 3arpA3HeHuUn (0137 KM/KMZ) ue3nam-137 ana pasIMYHbIX BAPMAHTOB PAAMOHYKANAHOTO COCTaBa BbiNageHuUNM
NPV MOLWHOCTM 3KCMO3NLMNOHHOM A03bl P, = 10 MKP /4

Nepwog, ) HOr Kuesckow
rr. VcxoaHsin 30Ha go 100 km oT YA3C Hesunesbie
cocTas obnactu
pPagvOHYKAMAOB nATHa
cesep tor 3anag,
0,5 0,12 0,26 0,15 0,3 0,58 0,48
1,0 0,33 0,53 0,34 0,56 0,69 0,625
2,0 0,63 0,83 0,625 0,83 0,89 0,84
3,0 0,91 1,01 0,84 1,05 1,1 1,06
4,0 1,15 1,2 1,08 1,28 1,33 1,3
5,0 1,39 1,39 1,3 1,5 1,54 1,54
8,0 2,01 1,94 1,92 2,12 2,17 2,23
10,0 2,44 2,26 2,27 2,48 2,5 2,65
137

Bapnaunn HOpmMpPOBaAHHOro 3anaca Cs Ha 3TO Bpema M B nocaeaywume roabl
obycnoBneHbl, rNaBHbIM 06pa3oOM, PA3NNYUAMM B CKOPOCTU U3MEHEHUA TNYyOUHBbI MUTpayum
L(t), npuHaTeimun ana pacdyetoB M3/] B pa3HbIX 30Hax 3arpaAsHeHuns (cm. puc. 5.6).

5.5.4. lMHaMM1Ka 4,030BbIX Harpy3oK Ha HacesneHue 3arpA3HEHHbIX palioHOB

OCHOBHbIM KPUTUYECKMM NapameTpomM paguauMoHHOM O0OCTAaHOBKM B paloHax
PaAMOAKTUBHOIO 3arpsA3HEHUA ABNAETCA MNOJMHAA 033 OT WOHU3MPYIOWEro W3ny4YeHus
PaAMOHYKAINAOB NOMNOWEHHAsA B OpraHusme 4yenoseka. MonHas posa D; cknagbiBaeTca w3
[03bl OT BHewHero o6syyeHnsa Deyx (B OCHOBHOM, 33 CYET ramma-ussyyeHua NpuUpPoOLHOM
cpeabl)’, CTpOEHWil, opyauit Tpyaa M T. N., U BHYTpeHHel A03bl Dy (3a cyeT nonagaHus
PaANOHYKAINAOB B OPraHM3M NPU AbIXaHUU U C NULLEN).

EcAM NpMHATL, 4TO OCHOBHOM BK/Aag BO BHeWHO 03y Dex BHOCUT ramma-usnyyeHue
OT MNOBEPXHOCTU 3eMAU, TO ANA OUEHKM AUMHAMUKU Dex(t) MOXHO BOCNO/b30BATHCA

15
Mpu oueHKe D, Mbl HE paccmaTpuBaem A03Y, MOYYEHHYIO B NEPBble AHM NOCAE aBapUM OT NPOXOKAEHUSA
pPagMOaKTUBHbIX 061aKOB MK CTPYM OT UCTOYHMKA (TaK HasblBaemas NoAcBeTKa).



PacCYMTaHHbIMM Bbille AUHAMUYECKMMU XapaKTepuctukammu M3/ (cm. puc. 5.13 n 5.14). Npwu
3TOM Heob6xoAMMO MNOBTOPWUTb 3amMevyaHue, cAenaHHoe B KoHuUe n. 5.4 o Tom, u4TO
OVUHAaMUUYECKME XapPaKTEPUCTUKM IKCNO3UMUMOHHOM p[o3bl (T. e. M3 u cobcTBEHHO
3KCMO3MLMOHHAA [03a) BHEWHEro raMmma-ussiydeHna umeroT cyrybo ¢usmyeckuit cmbica w,
ecnn He genaetcA  cneuunanbHbIX OroBOPOK, MOTYyT WUCNOAb30BATbCA AuUWlb  ANA
OPUEHTUPOBOYHbIX OLEHOK BEJMYMHbI U AUHAMUKM U3IMEHEHMUA COOTBETCTBYHOLLMX
XapaKTEPUCTUK NOTNOLWEHHON [,03bl e

Ha puc. 5.15 nokasaHoO M3MeHeHMe OT BPEMEHWU MocC/Ae aBapuUM HaAKOMJIEHHOM
3KCMO3MUMOHHOMN [03bl BHELWHEro ramma-usayyeHuUsa 4YepHOObIIbCKUX PAAUNOHYKANAOB ANnA
pPa3HbIX BapMaHTOB PaAMOHYKAMAHOrO COCTaBa BbiMageHM Npu HavyanbHOM yciosum 1 mP/y
Ha [+15. KpuBble cTpOMAUCE NO pe3ynbTaTaM pacyeToB nNo popmyne

t
Dy (t)= | Py(t)dt, (5.18)

0

B KOTOPOM MCNO/b30Ba/INCb pacyeTHble 3aBUCUMOCTK P (t), nokasaHHble Ha puc. 5.13. Takum
e obpasom nosiyyeHbl rpadUKM HAKOMIEHNA SKCMO3ULUUOHHOM A03bl MPU HOPMUPOBKE C137 =
1 Kn/km2 (puc. 5.16), ana 4yero MCnosib30BanuUCb MNOJYYEHHble ANA TOW e HOPMUPOBKMU
3asucumoctn Py(t) (cm. puc. 5.14). Obe cepumn Kpusbix Ha puc. 5.15 n 5.16 obHapyxusatoT Te
e 0COH6EeHHOCTH, YTO U COOTBETCTBYHLULME UM 3aBUcumocT M3/ oT BpemeHu (cm. puc. 5.13,
5.14), a umeHHo:
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Puc. 5.15. HakonneHHaa 3KCNO3ULMOHHAA [03a BHELWHEro raMma-n3nyyeHna oT 4epHOObIIbCKMX BbINageHU
B Pa3NUYHbIX palloOHaX Paf4MOAKTMBHOIO 3arpA3sHeHnsa NpmM Hopmuposke P=1 mP/u Ha [O+15.
Ycn. o6o3HaveHus cm. puc. 5.13
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YT106bI NOAYEPKHYTbL 3TO Pa3NYMe, Mbl BBOAUM pPasHble 0603HaYeHMA: NorioweHHas go3sa De,, 9KCNO3nUMOHHan 4o3a
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1) npu Hopmwuposke 1 MP/4 Ha [A+15 makcumanbHasa 3KCNO3UUMOHHAA Ao03a ANA BcexX
paccMaTpuBaeMblX BAPMAHTOB PaAMOHYKAUAHOTO cocTaBa byaeT HabupaTbca B 3arpsA3HEHHbIX
palioHax tora Knesckon o6n. U B Le3neBbIX NATHAX 33 CYET OTHOCUTENbHO BbicOKOTO (Ha 4+15)
BKNnaga B M3/l AONTOXUBYLWMNX PAONOHYKANAOB NEerkoneTy4ymx NpoayKTOB aBapum — pyTeHus
M ue3na; npu 3TOM HaKOMJIeHHana 3JKCNO3WMUWMOHHAs [03a B KpaWHUX BapuaHTax
PaguNOHYKAMAHOIO COCTaBa NpPM OAMHAKOBbLIX HayanbHbIX YyCNnoBUAX 3a nepsble 10 net byaer
oTnun4yaTtbea B 4—5 pas, a 3a 40—50 net — B 7—8 pas;

2) Npy OAMHAKOBOW NAOTHOCTM 3arpA3HEHUA 0137 = 1 KM/KM2 Temn HakonneHua D, cnycta 1 —
1,5 roga nocne aBapuu bOyaeT NpPaKTUYECKM OAMHAKOB BO BCEX 30HAX 3arpAs3HeHus, a
pasnnuma B abcontoTHbIX 3HaYeHnAx D, obycnosneHbl, Kak 370 BMAHO U3 puc. 5.16, pasHbim
Temnom nsmeHeHna M3/ s nepsble 1—2 roga nocne asapuu (cm.puc. 5.14). Kak otmeyanoch
Bbllle, 06bACHEHNEM OAHOPOAHOCTU B TEMMAX POCTA 3KCMNO3ULMOHHOM A03bl (T. €. paBeHCTBa
rogoBOWN [03bl) BO BCEX pPalilOHax pPaAMOaKTMBHOIO caefda CAYXUT ToT $paKT, yto cnycta 1—2
roga nocne QaBapuuM OCHOBHOM BKAag B MOLWHOCTb 3KCMNO3WLMOHHOM A03bl  AatoT
PaAMOHYKAMAbI Le3MA NPpU BCEX BapUaHTax PagMOHYKANAHOIO COCTaBa.
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Puc. 5.16. HakonaeHHas 3KCNo3MLMOHHan 4033 BHELWHEro raMma-mu3ny4eHus oT YepHOBbINbCKMX BbIMAAEHUI B Pa3IMYHbIX paltoHax
PaAMO0aKTUBHOTO 3arpA3HEHNA Npy HOpMKUPoBKe P =1 MP/4 yepes 3 roga nocae asapuu.
Ycn. o603HaveHuna cm. puc. 5.13

B KayecTtBe npummepa MCNOAb30BaHMA KPUBbIX Ha puc. 5.16 MOXHO OUEHUTb
NMOrNOWEHHY 403y OT BHEWHEr0o ramma—Mu3y4yeHna cpeaHnm xutenem r. Kuesa (cpepHas
NAOTHOCTb 3arpAsHeHna o137 = 1 Ku/km2). Mpu ycnoBum 4to KO3OPUUMEHT 3KPAHUPOBKU
BHELWHEro ramma-ussiydeHna ANA rOpoACKOTrO XuUTensa (y4yuTbiBalOWMKA NOHUMKEHWE ramma-
M31YYEeHUA 33 CYeT MPOXKUBAHUA B KAMEHHOM AOMe, Ae3aKTUBALMIO MOBEPXHOCTU 3eMIN U
CTPOEHMI, TBEpPAOE MOKPbITUE AOPOr U T. N.) NPUHAT paBHbiMm 0,1, nornoweHHaa Ao03a D
6yaeTt okono 100 m63p (1 M38B) cnycta roa nocne asapum n 260 mb6sap 1A6 M38) 3a 70 ner,
4YTO COOTBETCTBYET YBE/IMYEHUIO MNOJAHOW  [030BOM  HArpysKM OT  eCTeCTBEHHOro
(«gouepHOBBLINbCKOTO») paanaumoHHoro ¢poHa (1—2 M3s/roa) npumepHo Ha 50—100 % 3a
nepsbll rog nocne aBapum u Ha 2—4 % 3a 70 net. Heo6xo0AMMO NOAYEPKHYTb, YTO 3TN OLEHKMU



OTHOCATCA NINWb K NOrMOWEHHOW A03€ OT BHEWHEro raMmma-mn3iydeHusa, Kotopasa coctasaseT
4acTb NOMIHOM 3KBMBANEHTHOM A03bl, MONY4EeHHOW HaceNeHUnem B pe3yabTaTe YepHOObINbCKUX
BbINAaAEeHMN 33 CYeT BHEWHEro W BHYyTpeHHero obnyyeHua. Tak, nNonHas cpegHAAa p[o3a,
NONyYeHHana KaxKabim Xutenem r. Kueea 3a nepsbit rog nocae aBapumn, coctasmnaa 300 mbap.

nasa 6
PAOUOAKTUBHOE 3ATPA3HEHUE BOAHbIX OBBEKTOB

BbibpoweHHble B aTMochepy pagMoOaKTUBHbIE NPOAYKTbl aBapumM Ha YepHoObINbCKOM
ADC B pe3ynbTaTe oOCaXAeHuMA Ha NOACTMAAIOWYIO MNOBEPXHOCTb NOMAZanAM  KaK Ha
Tepputoputo BoaocbopHbIX HGaccelMHOB, Tak M HeNoCcpeaCcTBEHHO HA BOAHYK MNOBEPXHOCTb
(pekn, BopoOxpaHuAUWa). B nNpuUpoAHbIX YCNOBUAX pagMOaKTUBHbIE OCKONIKM AeneHus
(HyKnMAabl Mopa, uesuna, CTPOHUMA M AP.) U NPOAYKTbl HEMTPOHHOM aKTUBALMW B COCTaBe
BbIMABWMX YaCTUL, YacCTUYHO nepexoaAT B pPacTBOP M BCTynawT B XMUMUYECcKoe
B3aMMoOencTene ¢ NnpupoaHoiMm Bogamu [8]. BTopuyHaa copbuma pacTBOPEHHbIX HYKNNA0B
Ha B3BeLWEeHHbIX YacTUuax MNPUBOAUT K MUTPALUN HYKANO0B BO B3BELWIEHHOM COCTOAHWUM.
CopeprkaHue cTpoHuusa-90 B BogopacTBopnumoin dopme B npobax nous, otobpaHHbIX 30.04.86
r. Ha pacctoaHuax ot 10 go 130 km K tory ot YASC, coctasnaano 0,07. .. 2,2 % ero obuero
KonunyectBa. Hyknmabl, 6onee NpoOYHO CBA3aHHble C MATPULEN PaLMOAKTUBHbLIX YacTul, B
3aBUCUMOCTM OT MX pPasMepoB M MNNOTHOCTU TaKKe 06pa3oBbIBaNM B3BelWeHHY dopmy npwu
murpaymn. MoKHo npeanosiaraTb, YTO PaAUOHYKANAbI Moda He ObinnN CBA3aHbl C MaTPULLEN
4acTULU, M NO3TOMY MX PAacTBOPUMOCTb bbisia 61M3Ka K 100 %.

NMocnencTtemMA aBapuu CO3[aNU TaKKe NOTEHLMANbHbIE BO3SMOMHOCTU PAaAMOAKTUBHOIO
3arpA3HeHMA nNoAa3eMHblX BOJj, OCOOeHHO B paloHe pasmeweHua 4-ro 6noka A3C, rae
nocTynneHne pPaauoOHYKAMAOB B MNoA3eMHble BOAbl MOXeT MmeTb Hanbosnee maccoBbli
XapaKkTep. 3arpA3HeHHble Noa3eMHble BOAbl MOTMAW ganee noctynatb B p. Mpunate. KoHeYHoO,
CKOpPOCTU 3TUX NpPOLECCOB BeCbMa Manbl, OAHAKO I3TOT NYyTb MUTpaLUUN PALUOHYKANAO0B
TpebyeT K cebe BHMMAHUA U NMPUHATUA COOTBETCTBYHOLMX MepP MO KOHTPOA 3arpA3HeHun
noAasemMHbiXx Bog B6An3u npombliwaeHHon naowaaku A3C.

Takum obpasom, B pesynbTaTe aBapuum Ha YepHobbinbCcKO A3C BO3HUKAWU Yrpos3bl
pPaguoOaKTMBHOIO 3arpsA3HeHMA BOAHbIX OOBEKTOB MO BCEM M3BECTHbIM MEXaHM3MaMm
3arpA3HEHNA: HEeNnoCpeACTBEHHOE oOCaXAeHue pagMoaKTUMBHLIX MPOAYKTOB Ha BOAHYIO
NOBEPXHOCTb, CTOK C 3arpsa3HeHHbIX BOA0CcHOPOB BO BpeMA O0XKAEBbIX U BECEHHUX NAaBOAKOB
M MUTPALMA C NOA3EMHbIMU BOAAMMU.

Hanbonee 6bICTpO, NPaKTUYECKU Cpa3y Nocae aBapun, KOTopaa NPouM3oLWna y}Ke nocnae
BeceHHero nasoaka 1986 r., nposasuancb 3PpPeKkTbl NPAMOro OCa*KAEeHUS Ha BOAHYIO
NOBEPXHOCTb PEK, BOAOXPAHUAMLL MU MOPEN. 3aTeM NepnoanYecKn Habatoaanochb NOBbIWEHME
YPOBHA PaAMOAKTUBHOIO 3arpA3HEHNA peK BO BpemAa AO0XAeBbiX NnaBogKkos 1986 r. Bo spema
BeCeHHUX naBoakoB 1987 u 1988 rr. 6biaM [lonyyvyeHbl BaKHble AaHHble O BAMAHUMU
3arpA3HeHna BoaocbopoB Ha copep)aHuMe pPagMOHYKAMAOB B PedYHbiXx Bogax. BanaHue
noA3eMHbIX BOA Ha 3arpA3HEHWE peK U BOAOXPAHUAULL, MOKA MPAKTUYECKM HEe OTMEYEHO,
NpoAo0/XalTca nccnegoBaHna n HabnogeHua.
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Puc. 6.1. Pacnonoxenue NyHxkTOB 0TOOpa npob BOAHL.



YepHobbinbckas AIDC pacnosioKeHa Ha TeppuTopuu € pasBuTon rnaporpacduyeckon
ceTbto. TpuAauLATUKMAOMETPOBAA 30HAa W OCHOBHAA YacTb PAAMOAKTUBHOIO cieaa
pacnono)eHbol B BogocbopHom bacceliHe p. AHenp u ero nputokos — [punAaTtu, Yxa,
BparnHku, OecHbl, TeTtepesa, NpneHa, Coxa u ap. Ha 3Tol TeppuUTOPMKU, a TaKXKe Ha BO-
AOXpaHunuwax [HenpoBCKOro KacKaga pPacno/ioXKeHbl CTalMOHapHble MYyHKTbl KOHTpoOAA
KayecTBa NMOBEPXHOCTHbIX Boa ObuwerocyaapCcTBEHHOM CAy»KObl KOHTPOAA U HabnwaeHua 3a
3arpasHeHMeMm oKpyxatouwen cpeabl (OIFCHK).

Hannume TakMx CTalLMOHAPHbIX MYHKTOB MO3BOJIM/IO ONEPATUBHO OTOOPaATb NPobbI yKe
B nepBble AHW nocne asapuu. Kapta 6acceiiHa € yKasaHMem CTBOPOB, Ha KOTOPbIX
OCYLLLEeCTBAANCA PerynspHbin oTbop npob, npeacrasneHa Ha puc. 6.1.

BmecTe ¢ Tem, AnA KOHTpoOANA CUTyauuu B nocneaBapuiHbii nepuos 6bina onepaTUBHO
pa3BepHyTa CcneuManmsMpoBaHHaa (AONONAHWUTeNbHas) cUCTEMA MOHMUTOpPWUHra, KoTopas
oxBaTuna Bce bonbwne U Manble BOAOTOKM B 30HE PaAMOAKTUBHOIO 3arpsA3HeHun, Bce
BOAOXpaHMAMWaA [HenpoBCKOro Kackaga, a Takxe bantuiickoe, YepHoe M A30BCKoe mops.
OCHOBHble pe3ynbTaTbl UCCAEAO0BAHUNA U MOHUTOPUHIA PAaLNOAKTUBHOIO 3arpA3HEHUA BOAHbIX
ob6beKToB onybamMKoBaHbl B paboTax [4—6]. B HacToAwen moHorpadum npusoaatca 6onee
noapobHble AaHHble M AenaeTcs NonbiTKa Ux 0bobueHun.

6.1. PAOUOAKTUBHOE 3ATPASHEHUE PEK

3arpAsHeHWe BOAblI PEK NPOM3OLWN0 B NEPBYI o4epeab B pe3yanbTaTe paguMOaKTUBHbIX
BblMafeHMUN Ha BOAHYH MOBEPXHOCTb B MepBble AHM MOC/Ae aBapuMu, a 3aTeM NOCAe MNepPBbIX
00X AeN 33 CYeT CMbiBa PagMOHYKAMAO0B C 3arpsA3HeHHbIX BogocbopoB. B cBA3M ¢ Tem, YTO UH-
TEHCMBHOCTb MOCTYN/IEHMS PaAMOAKTUBHbLIX BELLECTB B PEKW 3aBUCUT OT reorpaduyeckoro
NONOXEHUS NMOCAEAHUX OTHOCUTENbHO MWCTOYHMKA, a TaKXKe OT MHTEHCMBHOCTM Bbibpoca,
U3MEHEHNE KOHLUEHTPaAUUNA PaAMOaKTUBHbLIX BELLECTB B PeEKax He Obl/I0 MOHOTOHHbIM W
AOCTUTaNo MAaKCMMa/ibHbIX 3HAYEHUIN B pa3Hble AHU. B Tabn. 6.1 npuBeaeHbl MakCMMabHbie
KOHUEHTpaUUn 3a nepuod HabnwaeHns HauyuHan ¢ 26.04.86 r. B pas/IMYHbIX peKax banKHel
30HbI.

Tabnnua 6.1
MaKcMManbHble KOHUEHTPALUM PAaANOHYKANAO0B B peKax BanNKHeN 30HbI (10"9 Ku/n)
Peka [ara 13 14085 Szr 03R4 Wee
Mpunatb 2.05.86r. 120 60 42 22
TeTepes 305.86r. 54 34 39 19 18
NpneHb 6.05.86 . 50 30 22
[ecHa 26.04.86. 18 14 16 3,3 9,1
[Oxenp (O60on0Hb) 3.05.86T. 35 19 19 9

HabniogeHns 3a AWHAaMUKOW KOHUEHTPauuMih pagUMOHYKANAOB BbIABUAM pe3Koe
M3MEeHEeHNEe KOHUEHTpauui No OKOHYaHMKM a3po30AbHOrO0 Nepuoaa 3arpAasHeHus (BbinaaeHus
Ha BOAHYIO MOBEPXHOCTb). B Tabn. 6.2 npuBeaeHbl AaHHble 06 M3MEHEHUW KOHUEHTpauui
pPaauMoOHYKAMA0B B p. NMpunaTb (r. YepHoObINB), @ TaKKe 3HAaYEHUA A0NYCTUMbIX KOHUEHTpaUnUi
(AKg), ycTaHOBNEHHbIX HOPMaMu paanaunoHHon 6esonacHocTu [11].
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Puc. 6.2. UsmeHeHMe cymmapHOI 6eTa-akTUBHOCTM BoAbl B p. Mpunathb (r. YepHobbinb).

Tabnuua 6.2
OvHamuKa 3arpasHeHuna Boabl B p. Mpunate (r. YepHobbinb), (10’9 Ku/n)

,D,aTa 131| 137(:s 140Ba 141C| 144C| 103Ru 952r
01.05.86 . 57 6,7 38 11 10 15 11
06.05.86r. 22 4,3 4,8 2,4 — 4,6 4,5
03.06.86T. 0,9 0,6 — — — 0,7 0,3
20.06.86T. — 0,1 — 0,05 0,09 0,1 0,1
16.07.86 . — 0,2 — 0,4 10 0,4 1,0

OKg 1,0 15 25 88 12 80 62

CymmapHan 6eTa-aKTUBHOCTb BOAbl B p. MPUNATL yMeHbLWwmMAack oT 10”7 Ku/n B nepsbie
AHW nocne asapum ao 10° Ku/n 8 uone n 107° Ku/n 8 centabpe (puc. 6.2). Konebanus
KOHUEHTpauuii B BOAEe MNOC/Ae a3p030/1bHOTo nepuoaa 3arpAsHeHnAa obycnoBAEHbl CMbIBOM
pPaAMOaKTMBHbIX BELW,ECTB C TEPpPUTOPUM Boaocbopa B pesyabTaTe 40K AEBbIX 0CafKOB.

B Tabn. 6.3 npeacTtassieHbl ycpeaHeHHble 3a nepuoa 3—11.06.86 gaHHble O cocTase
ramma-usnyyaTese B OCHOBHbIX peKax, Bnagawwmux B KnmeBckoe BOJOXpaHuUAULWE, U P.
[ecHe.

HaunHaa co BTOpoi nonoBMHbI mMaa 1986 r. Ha p. Mpunatb B r. YepHobbine b6bin
YCTaHOB/IEH MOTPYXHOW CUMHTUANALMOHHON ramma-CneKTPoOMEeTp, C MNOMOLLbI KOTOPOro
BE/INCb HENPEPbIBHbIE N3MEPEHMA TaMMa-aKTUBHOCTM BoAbl. [1pM conocTaBAeHUN NOKa3aHUM
aToro npubopa ¢ AaHHbIMWU OAHOBPEMEHHbLIX AWUCKPETHbIX M3MEPEHUN cymmapHon bGeTa-
aKTMBHOCTU BOAbl O6bl1 onpeaeneH Anana3oH USMEHEHMUA CYMMaApHOMW 6eTa-aKTUBHOCTU BOAbI
BC/IeACTBME CMbIBA PagNOHYKANAOB B p. [pnnsaTb BO Bpema A0XKAEN.

Kak y»e coobuwanocb («Mpasga», 20.03.1986 r.), yueTbipe camoneTta flockomrngpomerta
CCCP ocyuwecTBunn akTMBHOe BO3AeNCTBME Ha OOblYHble A0KAeBble obnaka Ha nogxoge K
30HEe aBapun C LEeNblo 3apaHee BbiceATb U3 HUX A0XKAEBble OCaAKM U He AONYyCTUTb BbliNage-
HUA [oXAeh U ganbHEMWero CMbiBa PaAMOaKTUBHBLIX NPOAYKTOB Hambonee 3arpasHeHHOW



Tepputopun B pekun. Bospencrtene nposoaunocb ¢ 11 maa go 15 uioHa 1986 r., u 3a aToT
nepuoa AoXAu B 30He YepHobbina He Bbinaganu (NepBbid 40X Ab BbiNan 15 uiona, 1. e. nocne
npeKkpaweHns BO34eNCTBUIM).

Bo3aencTtBmMA NpoBOAMAUCL TONbKO HA 4YuCTble foxaesble 06naka ¢ HaBeTPEHHOM
CTOPOHbI — K lOro-3anagy W 3anagy OT mecTa asBapun. PaauvoaKkTMBHbIe BewecTtBa C
BbI3BaHHbIMM WCKYCCTBEHHO B Mepuoa BO3AEWCTBUS A0XASMM He BbliNaganu, B nepuog
OTCYTCTBMUA 0CaAKOB 6—14 MIOHA KOHUEHTPaLUMA CyMMbl beTa-aKTMBHbIX Bel,ecTB Kosiebanach
B npegenax (1...2) ¢ 10 Ku/n. 15 noHA KPaTKOBPEMEHHDbII A0XAb (5,2 MM), HaBAO4ABLLMIACA
Ha meTeocTaHuuu B r. YepHobbine ¢ 17 4 50 mnH go 18 4 25 muH, obycnosun ysenmyeHue
CYMMapHoOU 6eTa-aKTUBHOCTU B TPWU pasa B TeyeHne 5 4. BTopoe noBbiweHMe KOHUEHTpauuu,
obycnoBneHHoe poberaHMem 3arpA3HEeHHOW BOAbl C BblleNeXKalmnx yy4yacTkoB Bogocbopa
Habnganocb B nepunog 17—19 umioHAa (ao 5,5 ¢ 10°° Ku/n). OnutenbHble ocagku, Bbinaslme
npakTUYeCKM no Bcer nnowaanun sogocbopa p. Mpunate (35—75 mm) B nepunog 20—24 nioHA,
obycnoBuauM oyepegHoe yBennyeHne cymmapHom 6eTa-akTUBHOCTK Boabl p. MpunaTtb. Ha puc.
6.3 npeacTaBAeHbl AaHHble U3BMEPEHUN CYMAPHOMW ramMma-aKTUBHOCTWU BoAbl 24 nioHAa. N3 pu-
CYHKa BUAHO, YTO KOHUEHTpauMa nsmeHanacb 6onee yem Ha nopagoKk u goxoauna o (6...7)
108 Ku/n. K 28 nioHa oHa ymeHbwmnacb 4o 1,6 o 107° Kn/n, a kK 29—30 uioHa cocTtasasana 1-
10° Ku/n.

B nepuog sbinageHna ocagkos 28—30.07.86 6bin0 npoBeAeHO onpegeneHue
cogepxaHua uesuna-137 B Boge p. MpunaTe — OTAENbHO BO B3BeWeHHOW ¢ase WM B
oTdunbTpoBaHHON Boae. KoHUeHTpauma uesuna-137 cocrtasuna 1,1010'9 Ku/n (po sbinageHua
0CaaKoOB — OKOAMO 2-1071° Ku/n). Mpu 3TOM aKTUBHOCTb B3BELWIEHHOW cpeabl COCTaBMIa OKONO
70% ob6wen aKTUBHOCTU. YBeAMYEHMS KOHUEeHTpauuum CcTpoHuma-90 npum 3ToOmM He
Habnoganocb: OHa, Kak U paHee, COCTaB/ANA OKONO 3e10 1 Kn/n.

Y Ku/n

10

Konuenrpaums

' 5 == fiaemt U B 16 S0 = 1= S [ T T } - S S ) A =S
3 7 ) | 13 ¢ 15 21 23 t v

Puc. 6.3.
MoKasaHunAa Nnorpy»Horo ramma-cnektpometpa 24 nioHa 1986 r.



Cnepnyet OTMETUTb, YTO ONUCAHHble KonebaHMA aKTUBHOCTM BOAbl B p. MNpunATb mMoram
6bITb 0bycnoBneHbl He TONbKO CMbIBOM PAAMOHYKAMAOB C MNOBEPXHOCTM MOYBbI, HO M
OOMNONHUTENbHbIM MNOCTYyN/IEHNEeM pPaAMOAKTUBHbLIX BeWeCcTB B pPeKy HenocpeacCTBEHHO C
00XAEeBbIMM OCagKaMW. ITO NOATBEPXKAAETCA AaHHbIMKM 0O M3OTOMHOM COCTaBe U YPOBHAX
3arpsA3HeHuMn 40XKA4eBOW BOoAbl B MtoHe 1986 1. B I. YepHobbine (Tabn. 6.4).

K KoHuy 1986 r. ypoBHW 3arpasHeHua soAbl B p. [punate U Ap. unpkoHuem-95,
HMobunem-95, uepnem-141, -144, pytreHmem-103, -106 He npeBbiWanm 1.10™ Ku/n, 1. e. 6b1an
Ha Tpu nopsaaka HuKe AKg. MaKkcumanbHaa KOHUEHTpaUMa nayToHmna-239, Habnogaslwasca B
Boae p. MpunaTtb B nepsble AHWU nocne aBapun (1 « 10" Ku/n), kK aBrycty 1986 r. ymeHblwMAaCh
4o 2010 Ku/n, uto Ha yeTbipe nopaaka Huxe OKg =2,2 « 107° Ku/n. Moatomy B AanbHenwem
OCHOBHOE BHMMaHMe YyAeNneHOo MoAy4YeHuio MHOopMaLUM O L[ONTOXKMUBYLLMX M30TOMAX —
CTPOHUMI-90 1 uesunn-137.

Tabnnua 6.3
CopepaHue ramma-usnyyaTtesnen B Boae pek (10'10 Ku/n)
Peka 131| 137Cs 134CS 106Ru
Mpunatb 4,3+1,1 4,910,2 2,3+0,6 2,4+0,8
[Oxenp 2,4%0,25 1,2+0,2 0,6+0,1 1,4+0,15
YK 6,30,8 3,5+1,5 2,2+1 1,9+0,1
TeTepes 4,2+1,5 2,2+1,1 0,8+0,15
UpneHb 2,2+0,4 2,4+0,7 1,1+0,3 140,02
JecHa - 4,1+0,3 2,0+0,2 1,6+0,35
Tabnvua 6.4
-9
KoHUueHTpauma pagnoHyKANA0B B 40XKAEBbIX ocagkax (107~ Ku/n)
Konunyectso 131 106Ry
LNaTa 0CajKoB, MM 103py 134cs 137¢s 7r ice lce
21.06 1,9 5,7 27 1,4 5,8 48 52 27 23
28.06 41,8 0,5 3,2 0,6 0,7 5,7 4,8 3,9 -
22-23.06 3,1 2,3 1,5 0,4 1,2 1,6 - - -
23-24.06 3,7 29 2,1 - 28 69 - 69 69
OnpepeneHna copepxaHuna cTpoHumAa-90 nposoaunucb HaunmHaa ¢ 1 man.

MaKkcumanbHble YPOBHW Habawaanuce B nepBble AHUM mMadA B p. MpunATb M A0CTUraAu
3HavyeHuU AKg 4410 Ku/n. C KOHLUAQ MaAa No UIOHb cogeprkaHue cTtpoHuma-90 B p. Mpunate
COXPaHANOCb Ha YypPOBHe (3...5)-10’11 Ku/n. MonyyeHHble AaHHbIE O COOTHOLWEHUU U30TOMOB
CTPOHUMA-89 U cTpOHUMA-90 NoKasaiun, YTO OHO OTHOCUTE/IbHO cTabunbHO U B nepunoa 14—20
MaAa HaxoAunocb B npepgenax 7—14.

OWHamunka 3arpAasHeHMAa cTpoHumem-90 u uesnem-137 Boabl
(r.YepHobbinb) 1 AHenp (c.Tepemubl) npuBeaeHa Ha puc. 6.4—6.6.

Kak BMOAHO W3 pUCYHKOB, B nepuon nasoaka 1987 r. B [Henpe npaKTU4YEeCKM He
Habnoganocb yBEANUYEHUA KOHUEHTPaUmM uesna-137, a B MpunaTM KOHUEHTPaLMKN BO3POCAM
KpaTKOBPEMEHHO B MapTe—anpesne B 2—3 pasa MO CPaBHEHUIO C MEPUOOOM MENKEHMN.
MaKcMManbHble KOHUEeHTpauuu uesna-137 s p. Npunate B 3ToT nepuog (180 nKu/n) 6bian Ha
ABa nopaaka HuKe [Kg, a cTpoHunA-90 B mapTte 1987 r. (100 nKnu/n) — B 4 pa3a meHble AKg.
Takum obpasom, B nepmopg BeceHHero nonosoabA 1987 r. Ha rnaBHbIX pekax nosblweHna A Kg
uesna-137 u ctpoHuma-90 He Habnoganocs.

B pekax [punatb
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Hanbonbwure gns Bcex KOHTPOAUPYEMbIX PEK YPOBHM 3arpasHeHua uesmem-137 (900
nKun/n) n ctpoHumem-90 (290 nKn/n) umenn mecto Ha p. MUNbs, OAHAKO M OHU He NPEBbLICUAN
OKs. Makcmmym KoHUeHTpauuit uesuna-137 B nonosogbe 1987 r. Ha p. MNpunate coBnan no
BPEMEHW C MAKCMMYMOM CHEroTaaHMAa Ha Manblx pekax 30-KMAomeTpoBOM 30HbI MU
obycnoBneH KakK CMbIBOM pPaAMOHYKAMAQ C 3arpA3HeHHbix BoaocbopoB, TakK W ero
nocTtynneHnem BCNeaCTBME  TAasAHMA  3arpA3HEHHOro  BbiMABWMMM U3 aTmocdepbl
PaAMOaKTMBHbBIMM A3pP030aAMM CcHera. 3anac ue3va-137 B cHere 30-KMNOMETPOBOW 30HbDI,
paccynTaHHbIMA NO pe3ynbTaTam onpeaeneHnsa ero coaeprkaHua B npobax cHera, coctaBua 450
Kun, a ctpoHuuna-90 —480 Ku.

MpoBeaem KOAMYECTBEHHYIO OUEHKY BblHOCAa pPagUMOHYKAWAOB CBOAAMU  peEK,
Bnagatowmnx B Knesckoe BogoxpaHunulle, B nepmnos seceHHero nasoaka 1987 r. PesynbTaThl
pacyeToB BblHOCA Le31A-137 u cTpoHuMnA-90 3a anpenb—man 1987 r. npuseaeHbl B Tabn. 6.5.

Tabnavua 6.5
BblHOC Ue3una-137 v ctpoHumaA-90 (Kun) peuHbimu Bogamu B Knesckoe BO40XpaHUAULLE B Nepuod anpenb—main 1987 .
n-137 C 1-90
Pexa (nyHKT) Lesnn TPOHLNI
B3BECb pacTsop cymma pacTBop + B3Becb

Mpunate (YepHobbIADL) 86 91 177 165
Yx (Yepesau) 4 6 10 15
OHenp (Tepemubl) 39 86 125 116
Tetepes (/lanyTbku) 7 11 18 9

WpneHb (Kasaposuuu) 1 2,4 3,4 2

BparnHka (Nagbixuumn) — 0,1 0,1 0,1
OecHa (ycTbe) 7 33 40 23
Bcero * 137 196 333 331

* 3a MCKNtoyeHuem p. [lecHsbl.

Mpu obuem BbiHOce ue3na-137 B 330 Kum 53% wuesna-137 BbiHECEHO BOAaMM
p.Mpunate, 36% — p.AdHenp, okono 6% — p.TetepeB M 0KONO 6% — p.YK. AHanorn4yHas
KapTUHaA mmeeT mecto U anAa ctpoHumna-90: 50% sbiHeceHo Bogamwu p.lpunate; 35% —
p.OHenp; 7% — p. AecHa; 4,5% — p. YK, 3% — p. TerepeB. Takum o06pa3om, NpaKTUYECKHU
BeCb BbIHOC (0K0oN0 90%) paaMoHYKANMA0B B KMEBCKOE BOAOXPAHUAULLE NPUXOAMUTCA Ha 400
pek Mpunatb n AHenp.

B Ttabn. 6.6 npusegeHbl 0606WEHHbIE AaHHble 06 OTHOWEHUN KOHUEHTPauui uesna-
137 n ctpoHuMa-90 M KoHUeHTpauun uesna-137 Bo B3BeCM U B pacTBope. B peyHolr Boge
CTPOHUMIN-90 1 uesnin-137 HaxoaNINUCb B OCHOBHOM B PaCTBOPEHHOM COCTOAHUKU, OAHAKO B p.
Mpunatb (beHeBka M YepHOOLIIb) UMENM MECTO OTAE/IbHbIE C/ly4an BbICOKOrO COAEPKAHMA
uesna-137 so B3Becw.

OTHOWeEHME KOHUEeHTpauuin uesna-137 un crpoHuns-90 U3MeEHANOCb B LWUPOKUX
npeaenax (0,3...11). Tem He meHee, cpeaHee 3a nepuod nonosoaba 1987 r. 3HayeHue AN
peyHbix Bog B 30-KMAOMETPOBOM 30HE HUXKE, YemM Ha yAaleHUM OT 30Hbl. [nsa pek,
0bycnoBAMBaAlOWMX OCHOBHOM BbIHOC pPaAuMOHyKAuMpoB (Mpunate u [Henp), 3TO pasnuvyue
coCTaBaAeT NpMMepPHO 2 1 3 pa3a COOTBETCTBEHHO. B goaBapUMHbIN Nnepuon 3TO OTHOLWEHUE
cocTtasnano npumepHo 0,1 [4] (ana rnob6anbHbIX BbiINageHUN).



Tabnnua 6.6
OTHOLWeEHKNA [137Cs]/[903r] (N wn [137Cs] B3BeCb/ [137Cs] pactsop (1)

Peka (nyHKT) | Il

NlecHa (ycTbe) 0,5-11 (3,4+0,9) 0,05-2,5 (0,4+0,1)
OHenp (Tepemubl) 0,5-9 (2,8+1,0) 0,04-2,5 (0,04+0,1)
TeTepes (JlanyTbku) 1,0-6,7 (2,810,7) 0,05-2,2 (0,40,1)
MpunaTb (GeHeska) 0,65-3,5 (1,8%0,3) 0,1-4,0 (0,720,2)

MpunaTb (HepHobbinb) 0,4-5,3 (1,7+0,8) 0,1-4,0 (0,6%0,2)

MpneHb (KaszapoBHuK) 0,7-2,9 (1,8+0,2) 0,04-3,8 (0,9+0,2)
BparvHka (/lagbixknum) 0,3-1,9 (0,9+0,1) 0,03-0,7 (0,2+0,04)
Yx (Yepesau) 0,4-3,0 (0,9+0,2) 0,07-2,5 (0,6+0,1)
Unba (PygHa-UnbuHeukan) 0,3-0,9 (0,5+0,04) 0,01-0,7 (0,14+0,04)

MpumeyaHUe. BckobKkax NnpuBeseHbl cpegHUe 3HaAYEHUA.

B Tabn. 6.7 npuBeaeHbl AaHHble O CPEAHEroAoBbIX KOHUEHTpaUMAX U AUHAMUKE
BblHOCA Le31A-137 u cTpoHuna-90 pekamu Mpunate u OHenp ¢ MioHA 1986 no man 1989 r.
CymmapHbii BblHOC B KneBckoe BoaoxpaHununuwe uesma-137 u ctpoHuma-90 3a yKasaHHbIN
nepuog coctasmna cootseTcTBeHHO 2465 1 1600 Kun.

Ona TOro 4ytobbl MMETb BO3MOMKHOCTb CYAWUTb O BK/JAAaAE CMbIBA PaAWUOHYKAWUAOB C
npomnaowagkn ASC B pagamoakTMBHOe 3arpA3HeHne p. MpunATb, HaYMHAA ¢ mapTa 1987 r.
HabnoaeHus Ha p. MNpunate NpoBoAMAUCL B ABYX CTBOpax: B r. YepHoObINb, Haxoasuemcsa
HuKe no TeyeHunto ot ADC, 1 B cc . beHeBKa, HaxogAauiLemcs Bblwe No TeyeHuto ot A3C.

Tabnvua 6.7

CpefHerogoBble KOHLeHTpauuu, nku/n (umcantens) n BbiHoc, Ku (3HameHaTenb)
cTpoHUMA-90 n yesnAa-137 pekamu Mpunatb u AHenp

Mepuop p. MpunaTs (n. YepHobbinb) P. OHenp (n. Tepemupbl)
(roa, mecsau)
137CS QOSr 137(:S QOSr
1986 VI—XII 600/590 50/100 53/415 13/100
1987 1 —X11 49/410 40/290 19/340 12/250
1988 | — X1 18/250 40/500 15/260 7/140
1989 I—V 11/70 22/150 11/130 5/70
[ 1 !
? {

Gt |

Pue. 6.7. Cpasuensne xonuenrpauuii crponuns-90 (nKu/a) s p. Ilpunsare, creopm HeproOwuisan (/) » Denénka (2)



Puc. 6.8. CpaBHeHMe KOoHLEeHTpauuit uesna-137 (nku/n) 8 p. Mpunats, cteopbl YepHobbiab (1) u BeHésKa (2).

Ha puc. 6.7—6.8 npusegeHa guHamuKa 3arpAasHeHua soabl p.MllpnnATb No 3TUM ABYM
ctBopam. B nonosogbe 1987 r. He 6blNO BbIABAEHO BAMAHME CMbIBA C MPOMMNAOWAAKN Ha
3arpA3HeHne Boabl ue3nmem-137. YTo KacaeTcA cTpoHUMA-90, TO ero KOHUEeHTpauum B M.
YepHOObINIb NOCTOAHHO NPEBbIWAOT KOHUEeHTpaumn B N. beHeBKka. OTHOWeEHWe cpeAHEerooBbIxX
KOHLUEHTpaUUM Ana aTux nyHKToB B 1987 u 1988 rr., a Take nepBon nosnosuHe 1989 r.
coctaBuno 1,6; 2,9 n 2,7 cooTBeTCTBEHHO. M3 3Toro cnepyeT, YTO B YKa3aHHbIM nepuog
HabnoaeHMN Ha ydacTKe mexay beHeBKon n YepHobbinem B BoAbl peku MpunAaTb noctynano
40—60 % ctpoHuLKnA-90.

UccneposaHuna, nposegeHHble B 1988—1989 rr., no3BOAMAWN YCTAaHOBWUTb Hanu4dme
pacnpeneneHHOro UCTOYHUKA 3arpAsHeHna soA p. MNpunate ctpoHunem-90, Haxoaaweroca B
pagunyce 10—15 km oT aBapumnHoro 6n1oka YAIC. 3TUM UCTOYHMKOM OKA3aNMCb 3arpa3HEHHbIE
cTpoHumnem-90 BoAbl C€NaboNpPOTOYHBIX M HEMPOTOYHbIX CTApUL, O3ep M pyyvybeB Kak
neBobepexXHOM, Tak MU npasBobepexHon nonm p. MpunaTb, Haxo4AWMXCA Ha TEPPUTOPUM C
BbICOKMMMW YPOBHAMMW 3arpasHeHna. B camom 3arpasHeHHoOm Bogoeme — KpacHWHCKOm cTa-
pUKe — KOHUeHTpauua ctpoHunAa-90 gocturana 5-107° Ku/n.

OCHOBHbIMW MEXaHU3MaMW 3arpA3HEHMA BOAOEMOB WU BOAOTOKOB noumbl p. Mpunatb
ABNAIOTCA KaK CMbIB CTPOHLUKNA-90 c npuaeratowen K HUM MeCTHOCTU B nNepuoa NaBOAKOB U
O0XAeW, TaKk M ero nepexon B PacTBOP M3 LOHHbIX OT/IOEHWW, @ TaKXe C NOBEPXHOCTU
NMOMMEHHbIX Y4Y4aCTKOB, He 3aTonneHHbIX netom. CymmapHoe noctynneHue CTpoHuna-90 u3
YKa3aHHbIX BogoemoB B BoAabl p. MNMpunatb B 1987 —1988 rr. u nepsoit nonosuHe 1989 r.,
onpefeneHHoOe NO Pa3HOCTM NOTOKOB B NyHKTax YepHobbinb n BeHeBKa, cocTtaBuio okoao 500
Km, T.e. npubnusutenbHo 30% obuiero noctynneHuMa B KueBckoe BOAOXpaHUAULLE.
3arpasHeHne obycnoBneHo CcToKoM C  6aukHelr K YADC 30HbI, 33 WCKAOYEHUEM
NPOMNAOLWAAKHM U TeppuTOopumn p. Mpunate, rae 6biaM NPUHATHI COOTBETCTBYHOLWME MEPHDI.

Mpu ocywecTtBNeHUN MOHUTOPUHIA 38 COCTOAHUEM PAAMOAKTUBHOINO 3arpA3HEHMA pek



Ha Tepputopun PCOCP n benopyccmuun (Ha 6onblIOM yaaneHUU OT MecTa aBapuM) OCHOBHOE
BHMMaHWe 6blN0 yaeneHo pekam, Bogocbopbl KOTOpbIX 3arpsA3HeHbl uesmem-137. 370 peku
Cox, Unytb, beceab, OKa, Kunsgpa, Nnasa, PecceTta, Yna. B Boge yKasaHHbIX pek B 1987 —
1988 r.r. MakcMmanbHble KOHUEHTPaUUN Habatlogannce B nepmMos BeceHHero nasoaka 1987 r.
(7—12 anpens). B atoT nepuog Hanbonee BbICOKME KOHLEHTPALUW HABAOAANUCL HA peKax
UnyTe n beceab n coctasunm (1...1,5)-10"10 Ku/n, a Ha OCTanbHbIX peKax MaKCUMaibHble
KOHUEHTpauumM He npesbliwanmu 6+10™M" Ku/n. 3t 3HayeHua 8 100—300 pa3 Huke AKg ansa
uesna-137.

B Ttabn. 6.8 npuBepeHbl BeNUYMHbI BblHOCA ue3ua-137 Bogamu pek benopyccunm m
PCOCP. ConoctaBnieHne gaHHbIX 0 BblHOCe Ue3nA-137 Pekamu OHenp u CoxK nokasano, 4to
OCHOBHOEe Koau4yecTtBo Ue3nA-137, BblHocumoro p. [Henp B KueBckoe BoAOXpaHuauuie,
noctynaet B p. Henp c Bogamu p. Cox. CymmapHbI BbIHOC Le3na-137 3a 1987 r. sogamu
p.AHenp no ctBopy Peunua (Bbiwe BnageHna p. Cox) coctasun okono 80 Ku, a BbIHOC BoAaMMU
p.Coxx — okono 270 Kn. CymmapHbiit BbiIHOC 350 Ku npaKTMyeckn coBnagaeT C BbIHOCOM
uesuna-137 pekoit [JHenp B Knesckoe BoAOXpaHMUAULLE, onpeaeneHHbiMm no n. Tepemybl (340
Ku). CnepoBaTtenbHo, noctynneHne okono 80 % uesna-137 B Knesckoe BoAOXpaHUAULWLE C
Bogamu [lHenpa obycnosaeHo BblIHOCOM p. Cox. B npepenax sogocbopa p. Cox B 1987 r. 50%
BblHOCA Le31Aa-137 npuxoautca Ha p. UnyTb, okono 8% — Ha p. beceas.

Tabnvua 6.8
OvHamunka yposHel 3arpasHeHnsa (nKun/n) pedHsbix sBoa uesmem-137 (1) n BbiHoca uesna-137 (1)
ons pek PCOCP n 6BCCP B 1987—1989 rr

1987 . 1988 r. 1989 r.*
Peka

| 1 | 1 | 1
OHenp (Peyunua) 7 92 6 61 6 —
Mpunatb (Mo3bipb) 8 76 5 62 8 —
Cox (Tomenb) 42 277 23 142 17 60
NnyTb (Lo6pyw) 55 129 39 73 17 15
beceab (CBATMNOB) 19 23 12 8,3 7 3
Yevepa (Oepbuun) 12 0,8 — — 3 0,1
MokoTb (Kp- Ay60K) 11 1,1 — — 2,5 0,1
Oka (benes) 20 — 7 — 6 —
Mnasa (MnaBsck) 13 — 5 — 8 —
usapa (Kosenbck) 11 — 2 — 6 —
Yna (Tyna) 20 — 7 — 7 —

* [laHHble 33 Nepuog AHBAapb—MUIOHb

AHanornyHaa cuTyauma mmena mMecto M B naBofoK 1988 r., npnyem makcMmanbHble
KOHUeHTpauuun uesma-137 8 pekax PCOCP n BCCP B nonosogbe 1988 r. HUKe, yem B 1987 .
TaK, MaKCMManbHbIN YPOBEHb 6410 Ku/n otmevancsa Ha p. UnyTtb (B 1987 r. — 15.10*"
Ku/n). BbiHoc uesua-137 sogaamu p. Cox B nonosoabe 1988 r. (mapT—anpenb) cocTaBun
60£30 Kun, 1. e. 90% BbIlHOCA Ue3MA-137 Bogamu [Henpa B KnesBckoe BogOXpaHUAMLLE 3Q 3TOT
Xe nepuog (cm. Tabn. 6.7).

MonyyeHHble B 1987 r. pgaHHble O BblHOce ue3na-137 pekamum YCCP mn BCCP pator
BO3MOHOCTb OnpeaenntTb KoadPULMeHTbl CMbiBa paAnMOHYyKAnaa ¢ sogocbopos. PesynbTaThl
pacyeToB Ko3dPMUMEHTOB CMbiBa npeacTaBaeHbl B Tabn. 6.9, oTKyaa cnepyeTt, 4To 3TU
KoapdMumMeHTbl COCTAaBNAT 40NN NPOLEHTA, NpUYeM KOIPPUUMEHT CMbiBa B LEeNOM MmeeT
MEHbLWWN pa3bpoc, YemM HOPMUPOBAHHbIA KO3IGPULMEHT CMbIBA.

Mo pesynbTaTam HabnwaeHnit Ha p. Cox B 1988 r. Obln onpedeneH TaKkKe
KoadpuumeHT cmbiBa Le3na-137 c Bogocbopa p. Cox B nepuos nonosoAbs (MapT—anpenb)



1988 r., KOTOpPbIA COCTaBUN 2,5¢10", a npu HOPMUPOBAHMM Ha 1 MM CNoA CTOKa — 0,4+107
(meHbwe, yem B 1987 1.).

Tabnanua 6.9
Pe3ynbTaTbl pacyeToB KO3pPpuMumMeHTOB cMbiBa Le3na-137 ¢ Bogocbopos pek YCCP n 6CCP 3a 1987 r.
3anac KoapoduumeHT cmbisa

n "

Mnowaab Cnow cToka, | uesuna-137 Ha HOPMMPOBaHHBI
Peka 2 B L,eNIom Ha 1 mm

Bogocbopa, Km MM Bogocbopax,

KKn 32 1987r. C/10A CTOKa
Mpunate 140000 53 193 2,1¢107 4,0010”
[Henp 115000 165 275 1,2010 0,810
Cox 40940 150 234,9 1,2010° 0,810
UnyTb 10600 160 68,8 1,910 1,210
Beceaa 5580 150 62,1 0,3¢107 0,2¢10°

OnpepeneHns KOHUEHTPaUMi ctpoHuMa-90 B oTAEeNbHbIE CPOKKN B TedeHne 1986 —1988
rr. 8 Boge pek PCOCP n bCCP nokasanu, 4To B OCHOBHOM Habntogaemble 3HAYEHMA MeHblUe
OKe B 80 M bonee pas, a MakCMManbHble 3HadyeHMs — B 30 pas.

B mae—wuioHe 1986 r. 6bI10 NpoBEeAEHO U3MEPEHUE KOHLUEHTpPauuu TPpUTUA B pekax,
Bnagatowmx B Knesckoe BogoxpaHuauwe, a TakXe B ManblXx pekax benopyccum n PCOCP.
Pe3ynbTaTbl U3IMepPEHNN NpeacTaBaeHbl B Tabn. 6.10.

N3 Tabaunubl BUAHO, UTO KOHLEHTPALWUM TPUTKUA, HabogaBwmMecs B peKax B Mae—MUioHe
1986 r., 6b1nn Ha 3—4 nopaaKka Huxe OKg = 3,2-10'6 Ku/n.

Tabnnua 6.10
KoHLeHTpauun TpuTus B mae—uioHe 1986 r. (K)"*° Ku/n)

Peka Man UtoHb
[ecHa 4,4+0,2 3,5+0,5
OHenp 4,0+0,4 2,5+0,2
bparnHka —_ 4,7+0,2
Mpunatb 5,1+0,3 4,6+0,2
Y XK 8,8+0,5 4,8+0,6
TeTepes 5,5+0,4 4,0+0,8
MpneHb 6,8%t1,1 3,2%0,4
B cpegHem 5,8%0,7 3,910,3

6.2. PAODUOAKTUBHOE 3ATPASHEHWE AHENPOBCKUX BOAOXPAHUNULL

BopgoxpaHunuwa [HenpoBCKOro Kackaga — Kuesckoe, KaHeBCKOe M B 3HAYUTENbHOW
cTeNeHU ocTanbHble (puc. 6.9) NoaBeprancb PaAMOAKTUBHOMY 3arpsA3HEHUIO MPAKTUYECKU
Cpasy e nocne aBapuu 3a CYET OCAXKAEHWUA PafMOaKTUBHbLIX BELWECTB U3 aTMoChepbl Ha MX
BOAHYIO MOBEpPXHOCTb. B KueBckoe BOAOXpaHWMAULLE MOCTYNaau TaK)Ke 3arpA3HeHHble BOAbI
pek Mpunatb n [Henp. B cBA3M C 3TUM nNpu nNpoBeLeHUN nepBblX I3SKCNeAUUMOHHbIX
obcnepoBaHMii M nocneaywuwmx PerynapHbix HabnwaeHWn nNepBOCTENeHHOE BHMMaHMUE
yaenanocb KueBCKOMY BOAOXPaHWUAULLY, ABAAKOLWEMYCA OCHOBHbIM WCTOYHUKOM BO-
nocHabxeHua r. Kuesa.

OpueHTMpOBOYHAA OLEHKa 3arpA3HeHna KueBCKOro BOAOXPaHMAULWA B pesyabTaTte
OCaXAEHUA PagMOaKTUBHbIX a9P030/1el Ha ero akBaToOpPMUIO, BbINONIHEHHAA B Hayane maa 1986
r. (cm. HuXe n. 6.7), Nokasana, 4To cymmapHas 6eTa-aKTMBHOCTb BOAbl B BOAOXPaHUAULLE
morna gocturate 1077 Ku/n.



Puc. 6.9. PacnpeaeneHvie yposHeit paguaumu (MKP/4) Hag BogoxpaHuamiwamm JHenpoBCKOro Kackaaa
no AaHHbIM asporamma-cbemkn 11—12.05.86 .

HabniogeHns, npoBOAMBIUMECA C NepPBbIX AHEN MOCAe aBapuu, NOKasanu, 4TO
Hanbonblwne YypoBHU 3arpA3HeHNA BblM 3aperuMcTpuUpoBaHbl B HaYa/ibHbIM Nepuog BO BpeMA
WHTEHCUBHbIX BbiNageHUN pagnoOaKTUBHbIX a3po3onei. Ona npumepa B 1abn. 6.11 npuseaeH
M30TOMHbIA COCTaB BOAbl, OTOOpPaHHON B Nepuos a3po30/IbHOrO 3arpasHeHus Kuesckoro
BOAOXPAaHUANLLA.

M3 Tabnuubl BMAHO, 4TO aKTUBHOCTb BOAbl B 3TOT nepuon 6blna obycnosneHa B
OCHOBHOM B3BELWIEHHbIMM B BOAE YacTMLAaMM, aKTUBHOCTb pMAbTpaTa COCTaBAANA BCEMO AMLWb
0oKono 10 % cymmapHOM aKTUBHOCTM ramma-mnsnydyatenei. CymmapHaa 6eTa-akTUBHOCTb BOAbI B
nepuos BbiNaZeHNA a3apo3oanen A0X0ANNA B OTAENbHbIX CAYyYasax 40 10”7 Ku/n. B AanbHenwem
B CBA3M C PE3KMM COKpPaALLEHMEM MHTEHCMBHOCTM BbIGPOCOB M3 MCTOYHUKA POSb a3P0O30/IbHOM
KOMMOHEHTbl 3arpA3HEHMA BOAOXPAHUAMLWLA TaKKe ynana, NPOM3OWNO0 AO0BOJIbHO ObicTpoe
ocefiaHWe B3BeCeM Ha AHO BOAOXPAHUAULWLA, U YyXKe K 7 mMaa cymmapHas 6eTa-aKTMBHOCTb
BOAbl B palioHe c. JlloTeX nmena nopsaaok 107 Ku/n.

Puc. 6.10. KoHueHTpaumna noga-131 (nku/n) 8 sBoge Knesckoro BogoxpaHuaniua B
paioHe HenpoBCcKoro Bogo3abopa B mae 1986 r.

C 3TOoro MOMeHTa, KaK MOoKas3aauM JaHHble ramma-
CNEeKTPOMETPUYECKOro aHanmn3a npob Boabl, HanbonbLWKIA BKNa4,
B aKTMBHOCTb BOZbl AaBan pPaCTBOPEHHbIM B Boge noa-131 (pwuc.
6.10).




Tabnnua 6.11
KoHUeHTpauma pagnoHyKInaos (10’9 Ku/n) B npobe Boabl U3 KneBCKOro BoagoxpaHuauwa, otobpaHHoi 1 maa 1986 r. (c. /lroTex)

132 131 103 140 137 95 95 144 141

Bua npobbi | | Ru Ba Cs Zr N Ce Ce
B3Bsecb 12,2 | 4,4 | 17,2 (13,3 |0,95| 14,2 | 13 |11,4]| 13,9
PacTeop 1,6 | 3,8 | 0,4 | 2,5 |0,25| 0,2 [0,17| — —

Hanbonee BbiCOKME YPOBHW PaaMOAKTUBHOTO 3arpA3HeHMs BoAbl B KueBCKOM
BOAOXPaHMAMLLE B palioHe [HenpoBCKoro Boaosabopa Habnwoganuce 3 maa 1986 r. Ansa
3KCNPECCHOM OUEeHKM CTeneHW 3arpa3HeHMsa BoAOXpaHuAuw, [lHeNnpoBCKOro Kackaga 6bina
nposegeHa a’poramMmma-cbemMka MNOBEPXHOCTU BOJOXpPaHMAULWL,. TaKuMe CbeMKM, HauaTble
10.05.86, nposoaumnucb perynapHo B TeyeHue 1986 r. Ha puc. 6.9 npusBeseHa cxema
BOAOXPAaHMUAULL C YKa3aHUEM 3HAYE€HUN MOLHOCTM A03bl Y NOBEPXHOCTU BOAbl (MO COCTOAHMUIO
Ha 11—12 man 1986 r.), NONYYEHHbIX NO pe3ynbTaTamM a3poramma-cbemMKu, NOo3BOAMBLIEN
onepaTUBHO OULEHUTb CTeneHb 3arpA3HEeHMA MNOBEPXHOCTHbLIX CA0EB BOAbl BOAOXPAHUAULL.
ConocTaBnieHne pe3ynbTaTOB adpoOraMma-cbeMKn KMeBCcKoro BogoxpaHUAULLA N pe3ybTaToB
M30TOMHbIX aHanM3oB Npob BoAbl M3 3TOr0 BOAOXPAHMAMILA [aN0 BO3MOXHOCTb HaWTH
nepexoaHblt Ko3pPULUMEHT OT MOLHOCTM A03bl K CyMMapHOM 6eTa-akKTUBHOCTM BOAbI.
Pe3ynbTaTbl OLEHOK MOKa3anau, YTO MNPEBbIWEHUI0 MOWHOCTU A03bl Hag ¢oHOM 1 MKP/u
COOTBETCTBOBa/sla CyMmMmapHan 6eTa-aKTUBHOCTb BOAb! 5¢107° Ku/n (boHOBaAsA MoOLWHOCTL A03bI
Hag NOBEPXHOCTbIO BOAOXPaHUAMUW, cocTaBnana 1...2 MkP/4). Ecav npeanonoXutb oTcyTcTBUE
3HAYMTEeNbHOro ¢GPaAKUMOHUPOBAHMA WM3OTONOB NpU ABUXKEHMM Boabl M3  KueBckoro
BOAOXPaHMAMLWA NO JHenpOBCKOMY KacKaay, TO Ha OCHOBAHMM CKa3aHHOTo MOHO yBepeHHO
OUEHUTb CTeneHb 3arpA3HeHUA OTAEeNbHbIX BoAOXpaHuauw, CymmapHaa 6eTa-aKTUBHOCTb
BOAbl U3MEHANACH OT 107° 4o 1071 Ku/n.

[JaHHble asporamma-cbeMKM Ha 3TOT Nepuos NOATBEPXKAEHbl pe3yibTaTamMKu ramma-
CNeKTPOMEeTPUYECKOro aHann3a npob Boabl M3 3TUX BOoAOXPaHMAMLW,. Ha puc. 6.11 npuseaeHo
pacnpegeneHve KOHUeHTpauunm unoaa-131 no BoaoxpaHunnuwam [AHenpoBCKOro Kackaaa.
MMeHHO 3TOT PagUOHYKAMA NPAKTUYECKM NONIHOCTbIO 06YyCNOBAMBAN CYMMapPHY aKTUBHOCTb
BoAbl B 3TOT nepuod. Kak BMAHO W3  pPUCYHKA, 3arpAasHeHuve BoAabl wnogom-131
npocnexmneanocb A0 KpemeHYyrckoro BoAOXpaHUAMLLA, @ HaMbonbliMe YPOBHM 3arpsA3HEHUA
Habnoganncb B KNEBCKOM BOAOXPaHUANULLE M AOCTUFANN 54107 Ku/n (OKg = 1107 Ku/n).

MeTog asporamma-cbeMKU yKe B paHHUN Nepuos NO3BONAN BblABAATb BIMAHNE CMbIBa
M  BblNageHMA 0CaAKOB Ha YpPOBEHb pPAAMOAKTMBHOIO  3arpAasHeHnsa  Kuesckoro
BogoOXpaHuauwa. [lo pacnpepeneHUrd MOLWHOCTM A03bl HAag MNOBEPXHOCTbIO BOAbl A0
(10.05.86) n nocne BbinageHna ocaakos (13.05.86) 6bI10 BMAHO BO3pacTaHUE MOLLHOCTU
003bl B palioHe ycTbA p. TeTepeB. ITOT MeToA B Aa/ibHelMlWeM HEOAHOKPATHO NMPUMeEHANCSH
npu obcnenoBaHMAxX 3arpasHeHna Boabl Knesckoro n KaHeBCKOro BOAOXPaHUAMLL.

Ona 6onee AetanbHOro uccneaoBaHus BoaoxpaHunmw, JHENPOBCKOro Kackaga B mae
1986 r. 6blna HayaTa CbeMKA PagMOAKTMBHOMO 3arpA3HeHNA BOAbl M AOHHbIX OT/IOXKEHMUI Ha
3KCNeAMUMOHHbIX cyaax. Pe3ynbtaTbl U3amepeHMA YPOBHA PagMOaKTUBHOTO 3arpA3HeHMA BOADbI
B Knesckom BoaoxpaHunuuie (no coctosHuto Ha 14.05.86 r.) npuBeneHbl Ha puc. 6.12, us
KOTOpPOro BMAHO, 4To Hanmbonee BbICOKME YPOBHW B 3TOT nepuog Habnwpganucb B panoHe
Cyxonyuba v Tne6oskn u gocturanm 20107° Ku/n (no noay-131).

B Tabn. 6.12 npuseseHbl AaHHble O coAepXaHuum uesus-137, -134 Bo B3Becwu
(umcnnTtens) n B pacTBope (3HameHaTenb).

MonyvyeHHble pe3yabTaTbl WU3MepPeHMA cofepXKaHUAa PaaUMOHYKAMAOB B KueBcKom
BOAOXPAHUAMLLE NO3BOANAM PACCYUTATL pacnpeneneHne pagmoHYKANL0B MeXAy pacTBopom



M OOHHbIMW OTNOXeHuamu. PesynbTatbl pacyetoB Ha 20 maa 1986 r. nokasanu, 4to B
cpeagHem 80% mopa-131 ocTtanocb B pacTBOpPeHHOW dopme M He copbUpOoBanoCb AOHHbIMMU
OTNOXKEHNAMM.
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4 Kueocs K ITROR Kpomatayrense  AMENNOAIERMRHCKOE  JaANOpOXGKOS KaxoscK
Puc. 6.11. Pacnpejenenne pagHonykauaos no JlHenposckoMy kackaay B nepox 14—20 mast 1986 r. (107" Ku/a)

! — #oa-131, 2 — crponuuft-90, 3 — nesud-137, 4 — TpuTi

Y10 KacaeTca unmpKoHmAa-95, To oT c. Cyxonyybe A0 ycTbA p. MpuUnATb NpaKTUYECKU BecCb
UMPKOHWUMA CBA3AH C AOHHbIMW OTNOXEHUAMM, @ B HKHOMW YAaCTU BOAOXPAHMAMLWA A0NA
uMpKoHMA-95 B BOae He npeBbiwana 5%.

YepHobune ;

netioska o

NeGepesxa

Buwropoa o

Puc. 6.12. CogepxaHne pagmonsoTonos (10'9 Ku/n) B Bogax Knesckoro BogoxpaHunnnwa Ha 14.05.86 r.



Touku oT60pa
Hyknngpbl
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Szr 120 | 09 | 0,9 | 03 [ 09 [ 05 | 15| o6 | 1,1 | 6,2 | 04 | 02 | 1,5 1,2 0,2
193Ry - 0,7 | 2,3 - - 0,5 - 0,5 01 | 10,7 - 0,4 | 0,7 - -
13 38 | 7183 |40 ] 71| 73] 73 ]6s,2 80 | 20,5 85 | 7,0 60 | 30 | 1,9
B7cs - - 0,7 - - - - - 0,1 1,0 | 0,8 1,1 - -
19084 - - 2,9 - - 03 | o5 | 0,7 0,1 0,6 - 04 | 0,7 | 0,4 -
Np - - 2,9 - - - - - 2,7 - 8,4 | 2,8 | 1,9 - -

3anac ue3nA-137 B [O0HHbIX OT/NIOXEHUAX HECKONbKO MeHblle U B cpegHem no
BOA4OXpaHuanwy okono 15% yesnAa-137 HaxoaMnocb B pacTBope.
MonyyeHHble AaHHble MO3BO/NIMAU TaKXKe NpocaeanTb AMHAMUKY pacnpegeneHua uesma-137
MeXAy BOAOW M AOHHbIMU OTNOXeHUaMU. Yke K utonto 1986 r. 3anac uesna-137 B BogHOM
macce KneBcKoro BogoxpaHuamuwa ymeHowmnnaca go 1—2 %. KoHueHTpaumm gpyrux pagmo-
HYKANAO0B HA B3BECUM K 3STOMY BPEMEHU YMEHbBLWMINCL MPUMEPHO HA NOPALOK.

Tabaunua 6.12
KoHueHTpaumn (10’12 Ku/n) paanoHyknnaos uesua B Bogax Kuesckoro sogoxpaHmanwia (19—20 mana 1986 r.)

MecTto oTb6opa npobbi fopu3OHT 137¢cs 134cs
Paspes c. /lioTex, cepeamnHa 0 -/9 -/4
7 5/12 1,3/5
nesbii beper 8 2,2/7,7 0,8/4,2
npasbiii 6eper 7 3,3/12 2,2/5,6
Paspes c. Cyxonyube, cepeamnHa 0 —/70 —/40
3,5 8/39 4/23
Paszsunka Npunatb—/Henp 0 5/12 2/7
3 5,4/14 2,6/6,5

CbemMKa pagMOaKTMBHOIO 3arpA3HeHMA APYrux BoAOXpaHuauw, nposegeHHasa 14—20
maa 1986 r., nokasana, 4YToO pPagMOAKTUMBHOCTb BOAbl B 3TOT nepuon 6bina obycnosneHa
rnasHbim o6pa3om pacTBOopeHHbIM B Boae wuopzom-131. Habnwpanacb «BOAHa» 3TOro
PaAMOHYKAMAA C HUXKHEN rpaHuuen B KpemeHUyrckom BogoxpaHunuuwe (cm. puc. 6.11), Huxke
KOTOpPOro BnNioTb A0 JHENPOBCKOro AIMMaHa KOHUEHTpaumm noaa-131 ctabnnmnsanposanmnco Ha
yposHe (2...4) «107° Ku/n.

B 1abn. 6.13 npuBepeHbl ycpeAHeHHble AaHHble MO WM30TOMHOMY COCTaBy ramma-
n3nyyatenen B Boae BoAoxpaHunuw, (Kpome nmopa-131, AaHHble O KOTOPOM NpuBeAeHbl Ha
puc. 6.11). KoHUEeHTpauuu paaMOHYKAMAOB Ue3na ObliM MeHble Ha TpU nopsaaKa B
KaHeBCKOM M Ha 2 nopAAKa B OCTa/ibHbIX BOAOXPAaHUAMLWAX, YEM KOHUEHTpauum nopa-131.
Huxe KpemeHUYYrckoro BOAOXPaHUAUWA YPOBHM 3arpAsHeHuna uesmem-137 BO BCex
BOAOXpPaHMAUWAX OblM NPAaKTUYECKM OAMHAKOBbI M COCTAaBAANM OKO/O 201072 Ku/n. B
nepevYnciaeHHbIX BOAOXPAHUAMLLAX COAEPXKAaHNE N30TOMNOB LLEe3MA BO B3BECU ObIZIO HUKE, YEM
B pacTBope.

B 1987 r. 6blaM nNpoposKeHbl HabnwgeHUa 3a coAepXaHUEM U NOBeAEHUEM
paguoOHYKAMAOB B BOAHON mMacce BOAOXpaHWAULW, [JHENPOBCKOro Kackaga. TaK, peryasapHble
HabnoaeHUs 3a pPagMOaKTMBHOCTbIO BOoAbl B KMeBCKOM BOAOXpaHWAMULE MNPOBOAUIUCL B
nyHKktax Onauymum, Crtpaxonecbe, Bbiwropod. Pe3synbTaThl MccneaoBaHWUM MnoKasaaum, 4To
PagnoakTuBHOE 3arpasHeHuMe BoAbl 06yC/OBAEHO B OCHOBHOM BblHOCOM Pek Mpunate, Henp,
TeTepeB, YK: cymmapHas akKTMBHOCTb NMOCTyNMBLEro 3a anpenab—mai 1987 r. ¢ ux sogamu B
BogoxpaHuanwe uesna-137 coctasuna 330 Ku, ctpoHumna-90 — ctonbko e, npudem 40%
uesna-137 nocTynmMno co B3BECHHO.

B nepunopg nasogka 1987 r. Habaoganocb NoBbIWEHME COAEPKAHUA PALNOHYKANAOB B




Boae. MaKcumanbHble KOHUEHTpauum cTtpoHumsa-90 n uesna-137 Habnwpganncb B ceBepHOU
yacTh KnesBcKoro BoAOXpaHUAULWEA U AO0CTUTANAN B OTAENbHble CPOKMU 510" 1 12.10 Ku/n
COOTBETCTBEHHO.

Tabnunua 6.13

YcpenHeHHble faHHble 0 KOHueHTpauun (10-12 Ku/n) pagnoHyKANL0B B BOAE BOAOXPAHUAMLY
[OHenpoBcKoro Kackaga (man 1986 r.)

B
MecTto oTbopa npobbl A e e 1014 1%3py 19985 ¥ Bieg Szr “Nb
npobbl
KaHeBcKOe BOogoXxpaHuanLLe

B3Becb 8 7 12 12 7 0,8 0,4
Tpunonbe PactBop 4,7 2,4 9 14
Mepesacnas-XmenbHULKUIA B3Becb 1,4 1,4 3,9 6,8 3,3 0,8 0,4 1,4 2,6

PactBop 5,6 2,9

KpemeHuyrckoe BoAoXpaHuauLLe

B3Becb 2 2 0,8 4 0,6 0,3 2,4 3,1
B6aun3u r. KaHeBa PactBop 4,3 2,2
Paspes o. oBHMHO-Boposuya B3Becb 2,6 2 5 15 4 1 0,4 1,8 3

PactBop 4,6 2,3

[JHenpoasepKMHCKOEe BOAOXpaHMUANLLE
Paspes v r. CBeTAOroncKa B3Becb 1 1 9 1 5 0,4 0,2 1 1,4
pesyr. P PacTtBOp 2 1
3anopoKcKoe BOAOXpaHUANLLE
c. BolickoBoe Pactsop 2,3 1,2
KaxoBcKoe BogoxpaHunmLie
Paspes y c. babuHo ‘PaCTBOp‘ ‘ ‘ ‘ ‘ ‘ 2,1 ‘ 1,0 ‘ ‘
[HenpoBckui AMmaH

MNepepn yctbem p. AHenp ‘Pacmop‘ ‘ ‘ ‘ ‘ ‘ 2,0 ‘ 1,0 ‘ ‘

B t0)KHOWM YacTn BoAOXpaHuUAMWaA (BbilWropoa) makcMmanbHble KOHLEHTPAUMK Le3nna-
137 Habnopganuch B anpene, a HaYnMHaa ¢ masa 1987 r. oHM ymeHblunanch ao 10 nKu/n.

PacnpepenerHue uesna-137 mexay B3BECbO U PacCTBOPOM U OTHOLIEHME KOHLUEHTpaLumn
uesna-137 v ctpoHumnsa-90 npuseseHbl B Tabn. 6.14. 3aecb BUAHO, YTO COAEPKAHUE N3OTOMOB
BO B3BECM, KaK NPaBMUA0, MEHbLUE, YEM B pacTBope.

Tabnvua 6.14
OTHOLWeHus [137Cs]/[908r] Hwn [137Cs]Bssec,,/[137Cs]pacTBop () B BOAax Knesckoro BogoxpaHuamwa

MyHKT | I
Onayunuu 0,4-3,8 (2,0£0,3) 0,06-6,0 (0,8%0,6)
Ctpaxonecbe 0,5-2,4 (1,040,2) 0,1-2,6 (0,7+0,2)
Bblwropos 0,07-1,0 (0,25+0,04)
Kues (p. AHenp) 0,2-2,0(0,9%0,3) 0,04-0,9 (0,18%0,05)

Mpumeuvanne. B CKobKax npuseaeHbl cpeaHUe 3HavYeHuA.

M3 Tabn. 6.14 BMAHO, 4YTO OTHOLWEHME KOHUEHTpauunm uesna-137 B cucteme
B3BECb/pPacTBOP CYLWECTBEHHO YMEHblUAeTca NpW yAaneHuu OT BnageHusa pek Mpunatb u
OHenp (c 0,8 go 0,2). Takum obpasom, BCeACTBME OCAXKAEHMUA B3BECEW NO Mepe ABUXKEHUSA
Boabl No KneBcKOMy BOAOXPaHUAULWLY ApPOMCXOAMUT BbiBegeHue ue3nAa-137 m3 pacTtBopa B
AOHHble OTNOXeHua. TaK, BblHOC ue3na-137 3a anpenb—mant 1987 r. n3 BoAOXpPaHUAMLLA,
pPacCYMTaHHbIM NO AaHHbIM HabnwogeHun B Bbiwropoae, coctaBun okono 200 Ku, a
NOCTYNAEHNE B BOAOXPaHUAULLE C PEeYHbIMM BOLaMN B 3TOT }Ke Nepuos, KaK yKasaHo Bblle,
coctasmno 330 Kn. CnepgosatenbHo, B nepuog nonosoaba okono 40% noctynuselero uesua-



137 ocTtanocb B BOAOXPAHUAMULLE.

AHANM3 AaHHbIX O KOHLUEHTpaumax cTtpoHunAa-90 B Bogax Knesckoro BogoxpaHnaniLa B
1987 r. noKasan, 4TO OHU WU3MEHANUCb B WMPOKUX npegenax 4...53 nKu/n. Mpu 3atom
MAKCMMaNbHble KOHUEHTpauuu Oblin 3aperncTtpupoBaHbl B Nepuos NaBoAKa B MyHKTax
Onaumnun un Crpaxonecbe. B Bbliwropoge KOHUeHTpauuA cTpoHuMa-90 pgocturna
MaKCMManbHbIX 3HayeHnn 24 nKn/n B mae, a K ceHTAabpio ymeHbwmnnacb Ao 8 nku/n. Cneayer
OTMETUTb, YTO CTPOHUKNIN-90 B Boae KnMeBCKOro BoAoOXpaHuUAULLA B OCHOBHOM (6onee 90 %)
Haxo4unaca B pacTBope.

CopepxaHne uesna-137 un  crpoHuma-90 B BOAE OCTaNbHbIX BOAOXPaHUAUL
[JHenpoBCKOro Kackaga B ceHTabpe 1986 u 1987 rr. npuBeaeHo Ha puc. 6.13, ns Kotoporo
BMAHO, 4YTO XapaKTep pacnpefeneHma KOHUeHTpauun uesna-137 um ctpoHuma-90 B Boae
BoAoOXpaHunuw, B 1987 r. aHanormyeH pacnpegeneHuto 8 1986 r. BUgHO TaKkKe, 4TO ypOBHM
3arpA3HeHMsa BOAbl BOAOXpaHMAMLW, B 1987 r. npakKTUYecKM He uameHunucb. Habnwoganocb
CYWEeCTBEHHOE YMeEHbLWEHNEe KOHLEHTPaUMM pPAGUOHYKANLOB LEe3MA Npu ABUKEHUN K
JHenpoBCKOMY NMMaHy, U y¥Xe B KaXxOBCKOM BOAOXpPaHUAUWE KOHUeHTpauua uesmna-137 B
BoAe cHu3sunnacb Ao 0,3 nKn/n.

Ha puc. 6.14 npuBeaeHbl AaHHble 06 OTHOWEHUM KOHUEeHTpauuii uesmna-137 B cucteme
B3BeCb/pacTBOP MO Kackagy BoAoxpaHuauuw,. M3 pucyHKa BUAHO, YTO CYL,ECTBEHHAA 4YacTb (B
OTAENbHbIX cnydasx Ao 60—80%) ues3ma-137 B BoAOXpaHMAMWax [HenpoOBCKOro KacKkaga
nepeHocunacb B opme B3BECH.
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KakepcKos KpemeHyyrckoe LHenpog3epxuHCKoe 3anopoxcroe Kaxogcxos

Puc. 6.13. CoaepkaHue uesna-137 (a) n ctpoHuma-90 (6) B Kackage BoAOXpaHUAULY,
a: 1 — ceHTAbpb 1986 T., 2 - ceHTAOPL 1987 r.; 6: 1- oceHb 1986 ., 2 — oceHb 1987 .

Ecnun ue3nn-137 ocaxkpaetca n3 BoAbl NPU ee ABUKEHMM MO KAaCcKady BOOOXPaHMAUL,
TO ANA cTpoHLMA-90 aToro He Habawganocb. 3a cyeT pasbaBNeHUA KOHLEHTPALMA CTPOHLUMUA-
90 B BOAE BOAOXPAaHUAULL NOCTOAHHO ymeHblanacbk ¢ 30 nKu/n (oceHbto 1986 r.) B KaHeBCKOM



00 10 nKn/n B KaxoBCKOM BOAOXPaHUAULLAX U y¥Ke K oceHU 1987 r. KOHUEeHTPaunm CTPOHLUMUA-
90 no BCceMy KacKady BOAOXPaHWUAML, YyCTaHOBMAACb Ha ypoBHe okosio 10 nKu/n. CpepgHue
KOHUEeHTpauuu B yctbe [Henpa ¢ maa 1986 r. no ceHTabpb 1987 r. cocTtasnsanu: gna uesmna-137
— 0,8 £ 0,15 nKn/n un ctpoHumna-90 — 8,5 + 4,0 nKn/n. Npu sogHom cToke 60 KM> BbIHOC uesunsa-
137 B mope cocTtasun okono 50 Ku, a ctpoHuma-90 — okono 500 Ku.

Kak nokasanu mMccnenoBaHuA, OTHOWEHUE KOHUeEHTpauun uesns-137 m ctpoHumns-90 B
pekax, Bnagatowmx B Kuesckoe BogoxpaHunuuwe, B8 1987 r. cocTtaBaano OKONO ABYX, B
cepeaunHe KnMeBCKOro BOAOXpPaHUAMLWA 3TO OTHOLWEHME COCTABAANO eAUHULY W NPOAOANKANO
YMeHbLllaTbCA NO Kackagy BnaotTb Ao 0,02 B panloHe 3amblkatowero crBopa KaxoBckoro
BOAOXpaHMAULWA. [TOCKONbKY coAepraHne cTpoHUMA-90 NO Kackady NPaKTUYECKU NOCTOAHHO,
CYMMapHoOe coaepXaHue ue3na-137 B Boge nagaeT M OTHOWEHNE KOHLLEHTpaLui uesna-137 8
cucTeme B3BeCb/pacTBop He ymeHbwaeTca. CnefoBaTebHO UMEET MECTO BblBEAEHUE Le3nsa-
137 wn3 pacTtBopa B pe3ynbTaTe copbuMM YacTULAMKU NOABUMKHON B3BECU W OOHHbIMMU
OTNOXEHNAMM.

e
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DOAIENKHHCKOS 1aNOpOXCKee KaxoBCKoe

Puc. 6.14. OTHOLWIEHME KOHLEHTpaLUuii Lie3nsa-137 B cucteme B3Becb/pacTBop B uioHe (a) u ceHTabpe (6) 1987 r.

B mae 1986 r. 6b1710 TaKXe NpPoOBeAEeHO ONpeaeneHUe copepXKaHua TPUTMA B BoAe
BOA4OXpaHuAnw, JHeNpoOBCKOro Kackaga. PesynbtaTbl onpeaeneHma no cCOCToAHUIO Ha 13 —20
man 1986 r. npuBeaeHbl B Tabn. 6.15.

N3 tabn. 6.15 u puc. 6.14 BUAHO, 4YTO pacnpepeneHne TPUTUA B BOAOXPAHMAMLLAX
KacKaZa OoT/iM4yaeTca OT pacnpenenieHNAa Apyrnx paaguoHyKAUAOB.

NMpwn conoctaBneHUN 3TUX AaHHbIX Ha nepunon 13—20 maa 1986 r. BMAHO, 4TO nNpu



OBUXeHUN oT Kmesckoro Ao KpemeHuYyrckoro BoAoOXpaHuAuw, Habnwaanocb ymeHblUeHue
KOHUEHTpauui Apyrux pagnoHyKANAO0B, a KOHUEHTpauuu Tputua B Kuesckom, KaHeBCKOM U
KpemeHuyrckom BogoxpaHunuwax 6biAM NPUMEPHO OAMHAKOBbIMM, a gAafee OHMU
YyBEMYUANUCL MPUMEPHO B ABa pa3a. OTco4a MOXKHO 3aK/IH04UTb, YTO OCHOBHOE MOCTyN/eHue
TPUTUA B OKpPYKalLLy cpeay NPOM3O0LWAO0 B Haya/ibHbIi MOMEHT aBapwuu, Nocsie 4Yero OH
CpaBHUTENbHO ObICTPO 6blN pa3HeceH Ha boablMe paccTOAHUA.

Tabaunua 6.15
CogaepykaHue TpUTMA B BoAe BoAOXpaHWUaMLW, IHENPOBCKOro Kackaaa (mawn 1986 r.)

BoaoxpaHuaunuie OGbe}imMgo,a,bl, Ko;:igTKp:/twﬂ, 3anac, 10°Ku
Knesckoe 3,73 6,4 2,4
KaHeBcKoOe 2,62 5,7 1,5
KpemeHuyrckoe 13,5 5,8 7,8
[Henpoa3eprKUHCKoe 2,45 9,9 2,4
3anopoiKcKkoe 3,3 10,70 3,5
Kaxosckoe 18,2 9,50 17,0
[HenpoBCKUi numaH*

24-27.06 3,3 10,8 0,4
13-14.05 1,9 3,6

MpumedaHuna 1. CpeaHAAa KOHLEHTPALMA NO BogoxpaHmanwam B 1985 r, coctasnana 1,0e 10" Kun/n.
2. CymMmapHbI 3anac no BCEM BOAOXPAHUANLLAM COCTaBU 4,4-103 Kun.
* OT6op npob nponssoannca 13—14 maa n 24—27 UOHA COOTBETCTBEHHO.

3To noAaTBep)KAaeTcAa MNOBbIWEHHbIM 3HavyeHMem (no cpaBHeHuto ¢ 1985 r.)
KOHLEHTPaUUN TPUTMA B MaAMCKMX aTMOCPepHbIX ocagkax Ha OoAblWEN YacTuU TeppUTOPUM
CCCP c nocnegyowmm ero NocTynseHnem B BOAOXPaHMAMLWA C OCagKamum M B pesyabTaTe
MONeKynapHoro obmeHa BoAAHbIX NapoB C BOAHOM NOBEepPXHOCTbtO. [ToaTOoMy M Habnwpannce
60/1ee BbICOKME YPOBHM TPUTUA B HUXKHUX BOAOXPaHWAULWAX KacKaga, Kyga Ao 14—20 mas
elLe He aowm 3arpAasHeHHble Bogbl KNeBCKOro BogoxpaHuamuwa.

O nocTynneHUn TPUTMA B OKPYKAIOLWYIO Cpeay B MOMEHT aBapuMmM M Cpasy e nocae Hee
MOXeT CBUAETENbCTBOBATb U TOT GAKT, YTO, NO AaHHbIM HabaloAeHUI 33 cogepKaHMeM 3TOro
pPagMOHYKAMAQ B NPM3EMHOM BO34yXe, NpoBoauBWMXcA B PuHnaHamm ¢ 29 anpena no 19 mas
1986 r. [15], 3aperncTtpupoBaHO YyBENNYEHWE KOHUEHTPAUMUN TPUTUA MO CPaABHEHUIO C
06bl4HbIMM (A0aBapuiiHbiMKU) npumepHo B 100 pa3 TONbKO B MNepBble [ABOE CYTOK
npobooTtbopa.

NpeanonoXxeHue O MOCTYNAEHUU TPUTUA B OKPYXKaKOLWY cpedy B MOMEHT aBapuwu
NOATBEPKAAETCA M pe3yabTaTaMM M3IMepPeHUN KOHLUeHTpauun Tputna B [HENPOBCKOM
AnmaHe 13—14 maa u 24— 27 vioHa 1986 r. 3a nepuog 14 maa—27 WIOHA KOHUEHTpaUUM
TpUTMA B HENPOBCKOM JIMMAaHE YMEHbLWWUAUCb NOYTKM Ha nopagok — c 1080 go 125.10°%2
Ku/n. 910 06ycnosneHo, No-suaMMoOMYy, NpeKkpaLLeHUEeM UHTEHCUBHOMO MOCTYM/EHUA TPUTUA
n3 atmocdepbl M pasbasneHnem Boabl [AHENPOBCKOro AMMaHa YePHOMOPCKMMU BOLAAMU C
ManbiMU KOHLUEHTPALUAMU TPUTHUA.

CnepyeT OTMETUTb, YTO NOA, BO3AENCTBMEM TNO6ANbHOrO MCTOYHMKA TPUTUA ero GpoHOoBbIEe
KOHLLEHTPaLUMM B yCTbeBOM Yactu p. [lHenp He Ao/mkHbI npesbiwate 100—500 nKu/a. KoHueHTpauum
TPUTMA NopAagKa 10° Ku/n, Habnoaaswmeca B mae 1986 r. B BogoxpaHuamuiax, 6oiam 6onee yem Ha
TpU nopagka Huke AKs = 3,2¢10° Ku/n ans nuTbesoi BOAbl U PAAMONOrMYECKON OMAcHOCTU He
npeacrtasnann. M3 pgaHHbix Tabn. 6.15 BMAHO, YTO CYMMapHbI 3anac TPUTMA B BOAOXPAHMAMLLAX
[HenpoBCKOro Kackafga Ha Bpems obcnegoBaHuAa cocTaBnan okono 35 KKu, 4To moytn B TpWU pasa
6onblie 3anaca rnobanbHoro Tputna (4,4 kKKu).



MapannenbHO C OUEHKON CTeneHu 3arpsisHeHWA BoAbl B BOAOXPaHUAMWaAxX [HenpoBCKOro
Kackafa NpOBOAMIUCD WCCNEeAOBAHUA CTENEHW 3arpA3HeHWs LOHHbIX OT/NOXKEeHWN. [lonyyYeHHble
AaHHble raMMa-CMeKTPOMETPMYECKOro aHasin3a npob AOHHbIX OTNOXEeHMMN, oTobpaHHbIX B 1986 r.,
NO3BO/IU/IN BbIABUTb TPWU 30Hbl PALMOAKTUBHOIO 3arpA3HeHuA: Hambonee 3arpsA3HEHHbIM palioH
KuneBCKOro BO4OXpaHUAMLLA, NPUMBIKAIOLLMIT K YCTbio p. MpunaTb (4ecaTkU 1 coTHU Kn/km?); 1osKkHas
yacTb Kuesckoro u KaHeBckoe BOAOXpaHUAULLA (eanHuupl Ku/Km?); KacKaz, BOAOXPAHUAWLL tOKHee
KaHesckoro, (8o Kn/km?).

BblI0 YyCTAHOB/IEHO, YTO OCHOBHOM BKNAA, B 3arpA3HeHWe B NepBble MecAubl Nnocae aBapuu
03aBaNN PagNOHYKANAbI CO CPeAHUM NepruoaoM Nnoaypacnaga: ULMPKOHUN-95, HMobun-95, uepnin-144,
-141, pyTteHunir-103. Bknag uesuna-137 coctaBnan okosno 1% cymmapHOM aKTMBHOCTM ramma-
nsnyyartene.

Pe3ynbTaTbl aHanM3a NpPob AOHHbIX OTNIOKEHMN, 0TobpaHHbIX B nepuoa ¢ 1.07 no 2.08.1986 r.,
rMokasanu, 4YTo B 3TOT nepuog pna KueBckoro BoAoxpaHuAuwa OblN0 XapaKTePHO «NATHUCTOE»
pacnpegeneHne raMma-usny4eHna n3oTonos B AOHHbIX OTA0XKeHUAX. OHO onpeaenanocb CKOPOCTAMMU
TEYEeHUI, ANanasoHOM ryO6UH U xapaKTepom rpyHToB. Kak npaBuao, HambosbluMe YypOBHM ramma-
N3y4yeHMa HabN4ANUCh HA TNYOOKUX y4yacTKax Co C/labbiM TeYeHUEM, HaUMMEHbLUME — Ha MEJSIKUX
Yy4aCTKax € Nec4aHbIM AHOM M HA KPYTbIX CKAOHAX 4Ha.

CpaBHeHMe pe3ynbTaToB raMma-CNeKTPOMETPMYECKOro aHann3a nNpob rpyHToB, 0TOOpPaHHbIX B
Mae u uone B KNeBCKOM BOAOXPAHMAMLLE, NOKA3a0, YTO coaepKaHue ue3na-137 B rpyHTax B utone
Bbille, YeM B Mae, NPUMEPHO Ha MopAdoK (Bo3pactaHue B cpeaHem oT 1 o 15 Kn/km2). OgHako
OTHOCUTENbHLIN BKNAg, uUe3nA-137 B 0OLLY0 aKTMBHOCTb raMMa-msnydvatTenein MNo-nperxHemy 6Obin
HeBenK (okono 2%).

YcpeaHeHHble faHHble O COAepXaHMU PAAMOHYKAMOO0B UEe3nA U CTPOHUMA B  OOHHbIX
oTnoxeHnax Knesckoro BogoxpaHuanwia npmeeaeHsl B Tabn. 6.16 u Ha puc. 6.15. BugHo, yto B 1987
r., Tak e, Kak n B 1986 r., pacnpegeneHme pagnoHyKINA0B B AOHHbIX OT/IOKEHUAX XapaKTepmsyeTca
3HAUMTENbHOM MNATHOCTbIO. [0  YpPOBHAM  3arpA3HEHWs MO-NPEeXKHEMY BblAENAETCA  PaloH,
NPUMBbIKAIOLWMIA K yCTbto p. MpunaTb.

3p0ecb MaKCUMabHble YPOBHW 3arpAasHeHna uesnem-137 B 1987 r. pocturanm 50
Ku/km?, ctpoHumnem-90—12 Ku/km?.

PesynbtaTtbl onpepeneHunsa copepkaHua uesna-137 B AOHHbIX OTNOXEHUAX APYrux
BOAOXpPaHMAMLW, [HEenpoBCKOro KacKaga MnoKasanum, 4YTo HabnwoaatoTcA 3HaYuMTenbHble
KonebaHuA pgarke B npeaenax o4HOro paspesa Nno BOAOXPAHUAULLY.

B tabn. 6.17 npuBeneHbl cpeAHuMe 3HAYEHUA MNAOTHOCTM 3arpsasHeHus uesnem-137
TPYHTOB BOAOXPaHWUAUL, B aBrycte—oKrtabpe 1987 r., 3anaca ue3una-137 B [AOHHbIX
OTNOMEHUNAX, A TaKXe BO3MOKHble MAKCMManbHble KOHUEHTpaLuuMuM B BOAE BOLOXPAHUIMULY
uesna-137 npu TeopeTMYeCckn NOSHOM B3MYUYMBAHUUN AOHHDBIX OTA0XEHUN.



Tabaunua 6.16
2
YcpenHeHHble No pa3pe3am 3HAYEHUA NAOTHOCTU 3arpasHeHua (KU/Km*) paAMOHYKAMAAMU B OHHBIX OTAOXKEHUAX
KneBckoro BogoxpaHuauwa B HoAabpe 1986 r. n asrycte 1987 r.

MecTo oTtbopa npob foa Bes Og Bies B7r SNb 105Ru el "Ru
P-H cAMAHMA peK 1986 | 15+7,8 | 4,242,6 | 6,943,6 | 25+16 | 60+40 | 37+40 | 6618 1240
NpunaTe+/iHenp 1987 | 9,1+6,4 | 2,7¢2 | 3,24#2,2 | 1,4+1,2 | 2,8+2,4 |10,7—7,3|31,7—24 | 0,9—0,7

1986 | 5,8+1,5 | 1,1+0,9 | 2,5+0,6 | 5,5+2,7 |11,3+5,1|6,2—2,4 |14,4—7,3]|1,6—0,4

P-H c. Crpaxonecoe 1987 | 5,5¢1,2 | 1,7¢0,5 | 1,940,4 | 0,4+0,1 | 0,940,2 | 5,3+1,5 | 19,6%5,6

P-H HanpoTuB ycTbA

1987 1,2+0,6
p. TeTepes

1986 | 2,4+1,2 | 0,66+0,7 | 1,1+0,5 8+7 17,1+15,8| 3,1+2,1 | 9,2+7,5 3,4+3

P-H c. Cyxonyube

1987 |1,02+0,05|0,17+0,13| 0,37+0,2 0,1 0,46+0,32| 3,1+2,3

P-H 1986 | 1,0+0,3 |0,66+0,55|0,43+0,13| 1,0+0,6 1,5+0,8 | 1,6+0,5 | 2,9+1,8 |0,35+0,15

TonockyHb+AcHoOropoaka | 1987 | 3,7+2,4 | 0,6+0,45 | 1,4+1,1 |0,08+0,06 | 0,16+0,12 | 1,0%0,6 3,412,6

P-H c. 1986 | 0,77+0,4 |0,83+0,22| 0,4+0,07 | 1,1+0,5 | 2,4+1,0 | 1,5+0,3 | 3,6+1,3 |1,26+0,03

[nebosKa+Kasaposuun 1987 |0,77+0,07 0,27+0,02(0,05+0,01(0,12+0,03(0,12+0,04| 2,3%0,6

Po c. NioTen 1986 | 1,64+0,7 | 0,46+0,3 | 0,62+0,3 | 2,0+0,9 | 4,2+1,7 | 2,5%1,4 | 6,2+2,7 | 0,610,2
1987 | 1,106 | 0,32+0,2 | 0,35%0,2 0,3 0,5 1,240,7 |5,25+43,65

P-n [3C 1986 | 0,72+0,2 |0,29+0,08|0,28+0,04| 2,3+1,0 | 4,6+2,1 | 2,2+0,5 | 3,9+1,7 | 1,040,5
1987 |0,45+0,07|0,09+0,06|0,17+0,05| 3,6+1,5 | 7,2+3,1 | 1,1+0,8 | 4,0+2,4

3anac 1986 | (3200) (1100) (1230) (5900) (13500) (1000) (14000) (2500)
1987 (2800) (900) (800) (670) (1310) (3200) (11800) (-)

MpumeyaHune. B ckobkax npuseaeHbl AaHHble 0 3anace (Ku) paanoHyknnaos

40 50 60 70

Puc. 6.15. M10THOCTb 3arpsA3HEHUA (KM/KMZ) uesmem-137 (a) v ctpoHumem-90 (6 ) rpyHTOB Knesckoro Baxp.
1 — Hosbpb 1986 T.; 2 — aBrycT 1987 .



BuAHO, 4TO AaXKe Npu NONHOM B3MYYMBAHUWN AOHHbIX OTNIOXKEHWUIA YPOBHWU 3arpA3HEHUA
BOAbl B BOAOXPAHUAMULWAX Kackaga byayT cywecTBeHHO HUXe, yem B Knesckom, un tem bonee
HuMxe [Kg, NOCKONbKY MNPM MNONAHOM B3MYYMBAHUW [OOHHbIX OTNOXKEHUN B KueBcKom
BOAOXPaHUANLLE KOHUEHTPaumMa uesunsa-137 8 soge byaeT coctaBnaTb Anwb 6% AKs.

Tabnnua 6.17
CopeprkaHue ue3na-137 B AOHHbIX OTN0XKEHNAX BOAOXPAaHMANL, JHENPOBCKOro Kackasa

BOLOXDAHUAMLLE NMnoTHOCTbL 3arpAs- 3anac, KoHueHTpauua

AOXP u Henua, Kn/km? Ku nKu/n
Kuesckoe 2,5+0,6 2800+£620 620
KaHeBcKoOe 0,7+0,2 490+140 190
KpemeHuyrckoe 0,25+0,10 5404220 40
[HenpoAa3sepKMHCKoe 0,4+0,2 240+120 100
3anopolKcKoe 0,1+0,06 45130 15
KaxoBcKoe 0,030,005 6510 4
Bcero — 4180+1140 —

6.3. PAQUOAKTUBHOE 3ArPA3SHEHME YEPHOIO, A3OBCKOIO U BANITUCKOro MOPEM

B nepBble mecALbl NOCAe aBapMU COBETCKMMM M 3apyberkHbIMU cneymnannctamu 6biau
npoBeaeHbl UCCNefOoBaHMA PAAMOAKTUBHOIO 3arpsAa3HeHUA banTuinckoro u YepHoro mopen,
Hajg aKBaTOPUEN KOTOPbIX MPOXOANIN TPAEKTOPUM BO3AYLIHbLIX Macc U3 palioHa asapun [17].
B ntoHe 1987 r. coBeTCKMMM cneumnannctamm 6110 obcnegosaHo A3oBCKOe Mope.

FnaBHOW 3agayen 3TUX MccaepoBaHWUi Bblna OLEHKA YPOBHEWM 3arpA3HEHUA MOPCKOM
BOAbl M AOOHHbIX OTAOXeHWN. [poBegeHHble M30TOMHble aHanui3bl NPob MOPCKOW BOAbI,
B3BELWEHHONO BELLECTBA M AOHHbIX OT/IOXKEHWUIA MO3BONUAN YCTAHOBUTb, YTO KOHLEHTPALMM
PaguUOHYKAMAOB YepPHOObINbCKOrO MPOUCXOXAOEHUA, TaKUX, Kak uepuii-141, -144, pyTeHui-
103, -106, uMpKOHUN-95, HMOO6MIA-95, uesnn-134, -137, ctpoHunin-90, nayToHNn-238, -239, -
240, Tputuin, B8 100 n bonee pas HUXKe NpeaesibHO AONYCTUMbIX YPOBHEN AN NUTbLEBOM BOAbI
M He NpeaCcTaBAAT ONAaCHOCTU ANA 340p0BbA Yenoseka [10—11].

UccnepoBaHma mexkdasHOro pacnpeneneHma B CUCTEME MOPCKas Boda — B3BeCb
MoKasa/jim, YTO TaKue M30TonNbl, Kak uepuin-141, -144, yMpKoHNn-95, HMObUN-95, pyTeHnin-103,
-106, HaxoaATCA B OCHOBHOM BO B3BECAX W HAKaNAMBAlOTCA B AOHHbIX OTNOMEHMUAX, B TO
Bpemsa Kak cTpoHuui-90 n uesnin-134, -137 ocratotca 6onee yem Ha 90 % B BOgHON ¢dasze u
BCNeACTBME 3TOr0 ANMTeNbHOE BpemMA byayT HaxoAuTbCA B TOAWeE MOpPCKoi sBoabl [10, 16].
370 obcTOATENLCTBO 0O6YCNOBMNO HEOOXOAMMOCTb AONTOBPEMEHHbIX UCCNEAO0BAHUN, B TOM
ynciie CaMoOOUYULLLEHMSA MOPEN PA3/IMYHBbIMUK NYTAMM OT 3TUX NPOAYKTOB aBapuMu.

6.3.1. YepHoe mope 1 [IHenpoBCKUi AMMaH

CTpyKTypa nona 3arpsa3HeHUa NOBEPXHOCTHOro cnos uesvem-137 B nepBble mMecAubl
nocsne aBapuu oKasanacb KpallHe HEOA4HOPOAHOM BCAeACTBME HEPABHOMEPHOCTU BbiNageHuUs
Ha akBaTopuio (puc. 6.16), NnpMyem BOCTOYHAA YacTb MOPSA OKaszasacb 6bonee 3arpsa3HEHHON.
[lo aBapun Habnwaanocb paBHOMEpPHOe pacnpeaeneHune uesna-137 B NOBEPXHOCTHOM c/ioe
npu cpeaHei KoHueHTpauuum okono 0,5 nKu/a [2] 3a cyeT rnobanbHbiX BbiNageHWUN.
MaKCMManbHbIA 3apPEermcTPUPOBaAHHbIA YPOBEHb 3arpsA3HeHuMs B UoHe—wuione 1986 r. (14
nKun/n) noutn B 30 pa3 Bbile A0aBAPUAHOIO YPOBHA, HO MO abCONOTHOW BENUYMHE Ha TpU
nopsagka Huxe OKg (41 NnuTbeBOW BOAbI).
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Puc. 6.16. PacnpepeneHne KoHueHTpauumn uesna-137 8 noBepxXHOCTHOM c/ioe YepHoro mopa ¢ 12 utoHa no 6 nona 1986 r.
Homep o6o3HauyeHun 1 2 3 4 5 6
KoHueHTpaumsa, nku/n 10 8...10 5...8 3...5 1...3 1

K oktabpto 1986 r. 3a cyeT NPOLLECCOB FOPM3OHTANbHOIO M BEPTMKANBbHOIO MepemMelleHns
BOAHbIX MacC YPOBEHb 3arpAsHeHWs MOBEPXHOCTHOro cnofA uesnem-137 cHu3maca (MakcMmanbHoe
3HayeHue 6,7 NKn/n) n NpocTpaHCTBEHHOE pacnpeaefieHne KOHUEHTpauuini B MOBEPXHOCTHbIX BOAaX
ctano 6onee oAHOpoAHbIM. 3MMHee nepemelumBaHve 1986/87 r. npuBeno K cylecTBEHHOMY
YMEHbLUEHMIO KOHLLEHTPaLM Le3nsa-137 B NOBEPXHOCTHOM C/10€, U, KPOME TOro, NoAEe KOHLEHTpaLMi
CTaNO NpaKTUYECKM oAHOpoAHbIM. Ha Gonbliei 4acTm aKBaToOpuUM KOHLEHTpauuu Konebanucb B
npegenax 1,1 + 1,8 nKu/n.

AHanorMyHaa cuTyauma mmena mecto M gna crpoHuma-90. MaKcumanbHasa KOHUEHTpauuA
CTpoHUMA-90 B NOBEPXHOCTHOM c/ioe B UoHe— utosie 1986 r. (3,3 nKu/n) 6bina 8 120 pa3 HuKe [OKg.
BnanAaHMe npoayKTOB aBapuu B 3TOT NEPMOL OTMEYANOCh TO/IbKO B BOCTOMHOM YacTh MOpA, B 3anagHoM
YaCTU KOHLUEHTPaLMmM cTpoHLMA-90 NpaKTUYECKM He OT/IMYANNCh OT AoaBapuinHoro yposHsa (0,6 nKu/n).
K oktabpto 1986 r. none KoHUEHTpaumin CTPoHLMA-90 B NOBEPXHOCTHOM C/I0€ BbIPOBHANOCH Npu
cpeaHem 3HadeHun okono 1 nku/n.

B okTabpe 1986 r. 6bIAM nonyyeHbl NOAPOOHbIE BEPTMKAJbHbIE MPODUAN KOHLLEHTPALNA
uesuna-137, -134 un crpoHumna-90, npumepbl KOTOPLIX nNpuBegeHbl Ha puc. 6.17. Jlerko BMAETb, YTO
uesnn-137 u ctpoHuMin-90 B 1986 r. 6bINIM COCPEAOTOUYEHbI Haf, C/IoeM CKayka TemnepaTypbl. o
rnybuHHbIM pacnpegeneHnam uesnsa-137 u cTpoHuma-90 6biiM paccynTaHbl 3HAYeHMA MpPUPOCTa
3aMacoB 3TMX PaAMOHYKAMAOB B TonWwe BOoAbl YepHoro mops, obycnosneHHble aBapuen Ha YAIC,
KOTopble cocTasuamn okono 45 n 7,5 kKKn cootseTctBeHHO. 3anacol ue3na-137 mn ctpoHuma-90 B Tonwe
MOPCKOM BOAbl A0 aBapuu, obycnoBneHHble rnobanbHbiMK BbiNnageHMAMKU cocTaBaannm 40000 Ku.
Takum obpasom, nocTynneHne NPoAyKTOB aBapuUM NPMBENO K YABOEHUIO HAKOMJIEHHOIO KO/IMYEecTBa
ue3nsa-137 B MOpPCKOM BoAe, a 3anac cTpoHUMA-90 Bo3poc Ha 19 %.

B nioHe—uione 1986 r. 6bII0 onpeaeneHo Takke M coaeprkaHue Tputua B cnoe 0—50 m.
CymMmapHbIA 3anac TpUTUA B 3TOM CN0€ NOC/e aBapum coctaBun okono 2000 kKKu. Mo nposegeHHbIM
OLeHKaMm, nocTynneHuve TputuAa B YepHoe mope B pesysnbTaTe aBapuu (MO AaHHbIM U3MeEPEHUM
KOHUEHTPauui TpMTMa B BOAOXPaHUAMWAX [HENPOBCKOro Kackaga B mae 1986 r., B aTmocdepHbIxX
OCafZlkax U C y4eToM MOoJIeKynAapHoro obmeHa) B mae 1986 r. coctaBuio okono 100 KKuK. 3To npuseno K
YBEJIMYEHMIO YXKEe MMEIOLLeroca 3anaca npumepHo Ha 7%, T. e. NOCTynaeHuve TpUTUA B Mope B
pe3ynbTaTe aBapuM MNPaKTUYECKU He CKa3aNoCb Ha ero KOHUEeHTpauuax B BOAe: cpefHee 3HavyeHue
KOHLLeHTPALUUMM OCTaBaI0Chb Ha A0aBapMMHOM ypoBHe — oKoso 34 TE.



B AHenpoBCKOM nMmaHe ¢ ceHTAbpa 1986 r. no mai 1987 r. KoHUeHTpauun uesns-137 bbinn B
3—5 pa3s HWXKe, Yem B MNpuWJeraloLen 4actu MopA, T. €. MOCTYyNNeHMe OTHOCUTENIbHO YUCTbIX
OHENPOBCKNX BOA, CNOCOBCTBOBANO NOHUMKEHMIO KOHUEHTPaLMi Le3una-137 B ceBepo-3anagHom vyactm
YepHoro mops.

BblAn NoNyYeHbl faHHbIE O COAEPKAHMN PASMOHYKINAOB BO B3BECAX B MOBEPXHOCTHOM C/0€,
KoTopble noaTsepaman, 4Tto uesuni-137, -134 HaxopATcas NPEeMMyLLECTBEHHO B PACTBOPEHHOM
COCTOSIHUM.

NccnepoBaHue coaepiKaHma PagvoOHYKINA0B B AOHHbIX OT/NIOXEHUAX 3amaZfHOM YacTu mops,
npoBegeHHoe B UoHe 1986 r., NnoOKasano, YTO NPOAYKTbl aBapun B 3TOT Nepuoa obHapyKuMBatoTCca B
AOHHbIX OTNOXEHUAX HA HebOoNbLIMX rNybuHax (4o 30 m).

CornacHo oueHKam, € uoHA 1986 r. no okTAbpb 1987 r. B YepHoe mope peKkon [Henp
BblHeceHo okono 50 Kn uesna-137 n okono 590 Ku ctpoHuma-90. Takmm o6pa3om, BbIHOC Lie3na-137 u
CTpOHUMA-90 Bogamm [lHenpa coctaBnAer Bcero okono 0,1 m 7% COOTBETCTBEHHO 3anacos
PaAVNOHYKANAOB YepHOObINLCKOTO MNPOUCXOXKAEHMA, U OCHOBHbIM WMCTOYHMKOM 3arpA3HEeHus B
paccmaTpuBaemblii nepunog ABUANCL aTMOCPePHbIe BbINaAEHNA B MePBble AHM NOCAE aBapun.

Konuentpaums, nKu/n

1 2 3 4 5 0 1 2 3 4 5

Cranuma 42 Cravuua 52

o
o
|

CnyGuna, M

CraHlma 61

50 - 50

KonuerTpauus, nKu/n

Cranuma 23

Tny6uma, m

Puc. 6.17. Npumepbl ry6uHHbIX Npoduneit KoHueHTpauumn uesna-137 (a, 6, 8) u ctpoHuma-90 (4, e, )
W COOTBETCTBEHHO YCpeAHEHHbIX N0 aKBAaTOPUM ryBMHHbIX Npoduaei (r, 3) B okTAbpe 1986 T.



6.3.2. A30BCKOe mope

MpocTpaHcTBEHHOE pacnpeaenerHue uesuna-137, -134 B MOPCKOMN BOAE U AOHHbIX OTI0XKEHUSX
6b1710 U3y4yeHo B MtoHe U HoAbBpe 1987 r. Mpeaenbl U3MEHEHUA KOHLEHTPaUMn Lesuna-137 otandyannco
mano: 0,5...1 nKn/n B nioHe un 0,6...1,2 nKn/n B Hosbpe. 3anac ue3na-137 B MOPCKOMN BoAEe COCTaBUN
okoso 250 Ku, u3 Hux okono 200 Ku (85%) obycnosneHbl uesnem-137 4yepHObbLIIbCKOTO
NPOUCXOXKAEHMA (B OCHOBHOM M3 aTMOCdEpPHbIX BbINaAEHNI B NepBble AHU).

BbblNO YCTAaHOBNEHO, 4YTO NO Mepe ABUXKeHMA OT ycTbA [oHa K KepuyeHcKomy nponmsy
coaepKaHue uesma-137, -134 B rpyHTax BO3pacTaeT, 4YTO, BepOATHO, 06yc/ioB/eHO copbuue
PaAVNOHYKANAOB AOHHbIMU OTNOXEHUAMM U3 MNOCTYNAoLWEN B NPUAOHHbIE C1I0M YEPHOMOPCKOM BOAbI.
O6wuit 3anac uesmna-137 B rpyHTax coctaBmi okosio 540 Ku, M3 HUX YePHOObINIbCKOrO NPOUCXOXKAEHNS
— okono 400 Kn.

B poaBapuiHbii nepuop (Ao anpens 1986 r.) KoHueHTpauma cTpoHUMA-90 coxpaHsanacb Ha
ypoBHe npeapiayuwero roga (okono 1 nKu/a). B nocneayiowmii  nepuon  Habawganacb
HEeOAHOPOAHOCTb B pacnpegeneHun CcTpoHUuA-90 B NOBEPXHOCTHbIX BOAAX MOpPA, Npuyem B
OTAENbHbIX PaltoHax KOHLUEHTpauua nosbicunack Ao 1,5...2 nku/n.

MoBblWEHNE KOHUEHTPAUMN CTpoHUMA-90 nocne aBapuu, Tak e, Kak M ue3na-137, moxet
O6bITb  006YCNOBNAEHO, MNOMMMO PAAMOAKTMBHbLIX BbIMAAEHUM U3  aTMocdepbl, MNOCTYyNJeHUEM
3arpsA3HeHHbIX YePHOMOPCKUX BOA, M3 BOCTOYHbIX paiioHOB mopA. Mo-BuamMmomy, 3ToT npouecc 6bin
Hanbonee cyuiectBeH BecHo—netom 1986 r., Koraa YepHoe mope B paiioHe KepyeHcKoro nposvea
6b1N0 3arpA3HEHO B pe3ynbTaTe aTMOCchEpPHbIX BbiNageHMn. Kpome Toro, ctpoHumin-90 noctynan c Bo-
Aamu [loHa n KybaHu, rae netom 1986 r. ero coaeprkaHue agocturno 2,7 un 1,8 nku/n cootseTcTtBeHHO.
O6wmin 3anac cTpoHumna-90 B mopckoi Boae B 1987 r. coctasmn okono 420 Ku (4o aBapum — okono
300 Kn).

B uenom pagmnoskonornyeckaa obctaHoBKa B A30BCKOM MOpPE Noc/sie aBapumn BaaronpusaTHas,
YPOBHM 3arpAsHeHnA BoAabl uesnem-137 Ha vyeTbipe nopAaKa, a cTpoHumem-90 Ha Ba NopAaKa HUXKe

[Ks.
6.3.3. banTuiickoe mope

B pesynbTaTe paanOaKTUBHbIX aTMOCPEPHbIX BbIMALEHUA, MMEBLUMX MECTO MOC/E aBapuw,
obpa3oBanacb OTYET/INBO BbipayKeHHas 30Ha MOBbILEHHOrO 3arpA3HEeHUA PaaMoaKTUBHLIM LIE3NEM B
LEeHTPaNbHON M BOCTOYHOM 4YacTAx PuHCKoro 3anmea M B boTHMYyeckom 3anmse (puc. 6.18—6.19).
MaKcmanbHble KOHUEHTpauun uesma-137 B utoHe 1987 r. 8 PUHCKOM 3a/1MBe COCTaBAAAM OKOO0 25
nKu/n (8 600 pa3 HMxKe [IKg). [loaBapuitHbliA YyPOBEHb 3arpsA3HEeHNsa NoBEePXHOCTHbIX BOA, Le3nem-137
coctasnan okoso 0,3 nKu/n. YsenuueHue cogepxaHma cTpoHuma-90 B Boae B pesy/ibTaTe BbiNageHMM
6b1710 HeBennKo. TaK, cpenHAs KOHLEeHTPaunsa paguoHyKAnaa B NOBEPXHOCTHbIX BOoAax ®UHCKOro u
Pu»cKkoro 3anmBoB B mae 1986 r. yBenanumnacb Bcero Ha 20% no cpaBHEHMIO C NpeablayLWum rogom.
Mo OKOHYaHMKN PafMOAKTUBHDIX BbINALEHMIN HAYaACA MedJIEHHbIN Cnaj, YPOBHEN 3arpA3HEHUA BOAbI
pPaAMOaKTMBHbIM Le3nem BCNenCTBME MPoLeccoB pa3baBieHMA M ocaxKaeHus (B TOM yucne
6unonorvyeckmx npoueccos). Tak, No AaHHbIM HabnwoaeHuit B Konopckoit rybe ®PuHCKOro
3a1u1Ba, B MtoHe 1987 r. KOHUEHTPauma ue3unsa-137 6bina BTpoe HUXKe, Yyem B mae 1986 .



o

AIB0ED

Puc. 6.18. Konuentpauus uesusi-137 B noBepXHOCTHHIX BOAax DBaurwii-
CKOro Mopsi B HioHe—Hiosie 1986 r. no jgaunbiM, noayuyenHsim B CCCP,
ITosneme u PPT.

Homep oGo3nauenus . . . . . 1 2 3 4 5 6
Konuenrpauusi, nKu/a . . . .15... 25 105.... 1 bswl0 3...5 L8 1

OpgHoBpeMeHHO C YyMeHblueHMemM KOHUeHTpaumum uesna-137 B Boge NpoMcxoauno
YMEHbLUEHMe U 401U Le3MA BO B3BECAX.

MocKoNbKy NepeHOC BOAbl B MOBEPXHOCTHLIX CNOAX BanTMicKoro mops MAET OT CEBEPHOM YacTu
MOpPA B CTOPOHY [JaTCKMX NPOANBOB, TO C TEYEHMEM BPEMEHU CneayeT OXMAATb nepemeLleHnA 30Hbl
NOBbILEHHOTrO 3arpAsHeHnA uesmem-137 B aTom HanpasaeHUN.



Puc. 6.19. KoHueHTpaumsa ue3na-137 B noBepXHOCTHbIX BOAAX Bantuitckoro mops B oktabpe—Hoabpe 1986 r. [18].
Ycn. obo3HaveHus cm. puc. 6.18

PacnpepeneHne KOHUEHTpauui Le3na-137 B NOBEPXHOCTHOM C/I0e, MOJlyYeHHOe B UIOHE—
mone 1987 r., NOKasano, 4YTO KapTWUHA 3arpAsHeHuMa mopa uesmnem-137 K nety 1987 r. mano
M3MeHWNacb NO CpaBHEHWUIO ¢ Hoabpem 1986 r.: no-npexHemMy HamboNbLIME YPOBHWU 3arpA3HEHUA
Habnogannce B CeBepHon bantnke n PrMHCKom 3anmse.

MonyyeHHble COBETCKMMM W 3apyberkHbIMM MUCCnenoBaTeNaMu  faHHble O  T1yBMHHOM
pacnpegeneHnm pagmuoakTUBHONO Le3na NO3BOAAKT OUEHUTb, HACKOAbKO YBEIMYMUACA 3anac uesma-
137 B bantuickom mope B pesynbTaTe aTMOCPEpPHbIX BbIMAaAEHUM NPOAYKTOB aBapuu. 3anac Lesus-
137 B BOAHOWM TO/ALLE OTAENbHbIX YacTel banTukm B Hosbpe 1986 r., paccynMTaHHbIA HaMK NO AaHHbIM
paboTbl [18], coctaBun: ana BoTHMYecKoro 3aamea okono 50 KKk, a gnsa oTKpbiToro mops okosno 30
KKn.

PaccunTaHHbIM NO HAWMM [aHHbBIM 3anac PAAMOHYKAMAA B BOAHOW TOJILWE OTKPLITOrO MopA B
mae—wutoHe 1987 r. coctaBun okono 25 KKu, PnHckoro 3annmea — oKono 3,5 kKKu. Takum obpasom,
3anac ue3nsa-137 B oTKpbITOM BanTnke NnpakTUYECKN He N3MeHUCcA ¢ HoAbpa 1986 r. no nonb 1987 r.
O6uwuii 3anac uesuna-137 B MOpCcKoM BoJie noc/e aBapuu coctasma okoso 80 kKKu, npuuem bonee 60 %
npuxoamtca Ha BoTHWYeckmi 3anmB. Mo Hawmm oueHKam [3], 40 aBapuu B TO/LLE MOPCKOM BOAbI
6b110 cocpenoToyeHo okono 12 KKu uesna-137 rnobanbHoro nponcxoxkaeHua. Takum obpasom, nocne
aBapuu 3anac ue3una-137 B BOAHOM Macce BO3POC NPMMEPHO B CEMb pas.

OTtmeTMm, 4TO BKAah ue3na-137 u cTpoHuMA-90 B pPaMOaKTMBHOE 3arpA3HeHMe Mopei



HEBE/IMK NO CPABHEHMUIO C eCTeCTBEHHOM PafMOaKTUBHOCTbIO BOAbl. Hanpumep, $OHOBLIN ypOBEHb
6eTa-aKTMBHOCTM BOAbl YepHoro Mmops, OOYCNOBNAEHHbIN eCcTeCTBEHHbIM M30TONOM Kanua-40,
cocTtasnset, 170—200 nKu/n [12]. Takum obpa3om, Aarke MaKCMMa/ibHble YPOBHWU 3arpsa3sHEeHUs BOApbl
YepHoro mopsa uesnem-137 B utoHe 1986 r. 6b11m 6onee yem Ha NOPALOK HUXKE YPOBHEN ecTecT-
BEHHOW PaAMOaKTUBHOCTU.

6.4. SOPEKTUBHOCTb BOAOOXPAHHbIX COOPYXKEHWNU B 30HE 3ArPA3HEHUA

Ana npepotepaweHna 3arpAasHeHna p.llpunatv, KuesBcKoro u Apyrux BOAOXPaHUAMULL,
[OHenpoBcKoro Kackaga Ha tepputopum YCCP n BCCP 6bin ocywecTB/ieH 3HauYUTENbHbIA KOMMJIEKC
BOAOOXPAHHbIX MeponpuaTUiA (rnaBHbiMm o06pasom, MWHUCTEPCTBOM Mennopauum W BOLHOrO
xo3anctea CCCP u pecnybanKaHCKUMU MUHUCTEpCTBamMMK). COOpYKeHbl CUCTEMbI FIYXUX Aamb ans
npeaoTBpalLeHMa BblHOCA PaAMOHYKAMAOB W3 Hambonee 3arpAsHEHHOM 30HbI (MpomnaolwagKa,
r.Mpunatb). CoopyKeHbl TakxKe rayxme n ¢unbTpyowme gambol (Bcero 131 coopy*KeHMe) Ha ManblIx
peKax U BOAOTOKaX C LEeNblo YMEHbLIEHMA BbIHOCA PAagMOHYKANAOB KaK B PacTBOPE, TaK U BO B3BECAX,
a TaKXe YMEeHbLLEHNS pa3mepa 3aaMBaemMoin noimbl p. Mpunatb. Kpome TOro, coopyrKeHbl Kapbepbl Ha
AHe p. MpunaTte 4na YnaBamBaHMA pagMoOHYKANLO0B, NEPEHOCUMBIX Ha YacTUL,aX B3BECEN.

OueHKa KonuM4yecTBa PaAMOAKTMBHDLIX BeLLeCTB, MOCTynMBWMX B P.llpunAaTb C TeppuTOopUU
61MKHEeN 30HbI, NPOBOAMAACE NYTEM pacyeTa MNOTOKOB PagMOHYKANAOB Yepes NonepeyHoe cevyeHne
p.MpuUNATb B NyHKTaxX BO3MOXHOI0O NOCTYMN/IEHWUSA Ta/lblX BOA, U3 6ANMKHEN 30HbI, PACNOIOMKEHHbIX BblLLE
(c. BeHeBKa) M HUxe (r. YepHobbINL) NO TeyeHUto pekn ot AIC. ConoctaBneHne NOToKoB Le3na-137 u
CTPOoHUMA-90 NOo yKasaHHbIM CTBOpPam 3a nepuog anpenb 1987 r. — anpenb 1988 r. noKasano, 4to
BbIHOC Le3na-137 u ctpoHuma-90 yepes cTtBop YepHobbinb 6bia Bbilwe, Yem Yepes cTBop beHeBKa, Ha
20% (80 Ku) n Ha 40% (150 Kn) cooTtBeTcTBEHHO. lMpU CpaBHEHMM PACCYUTAHHOrO TakMM obpasom
noctynneHua ctpoHuma-90 u uesmna-137 c Tepputopmn 6AMMKHEN 30HbI C CYMMapPHbIM MOCTYNAEHUEM
3TUX M30TOMNOB C PEeYHbIM CTOKOM B KMeBCKOe BOAOXPaHMINLLE OKA3anoCh, YTO BKAAL, BAMMKHEN 30HbI
3a YKa3aHHbIN nepuoa BpemeHn coctasun 25 1 10 % cooTBETCTBEHHO.

B TeueHnMe 1986—1987 rr. O6binM  BbLINOJIHEHbI C/AeAyOLIME WUCCNEOBAaHUA C  LeSblo
onpeaeneHna  ¢dakTnyeckon IPPEeKTUBHOCTM  GUANLTPYIOWMX AamMb € Hano/JHeHWem U3
ueonutcoaepKawero Tyda. Onpegenanacb cTeneHb MNOHUMKEHUA KOHUEHTPAUMA pPaanHYKANLO0B
AJamboli NyTem HENnocpeacTBEHHbIX WX U3MEPEHUM B BOAE BEPXHEro U HUMKHero bbeda Aamb.
MonyyeHa oueHKa 3anaca PaguoHYKANAOB B Tesle Aamb (B LLeonnTe) nocae NpoXoKaAeHUA NoN0BOAbA.
MNpoBeaeHo onpeaeneHMe KOAMYECTBA PAAVMOHYKAMAOB, OCEBLUMX HA AHO BOAOXPAHMAULW, nepej,
Aambamu nocsie NPoxoXAeHMA NaBogKa.

CteneHb MOHUMKEHUA KOHUEHTPAUMWU PASUOHYKAUAOB 33 CYET CNEeLMasibHbIX COOPYHKEHUN
npoBepeHa Ha Kackage Aamb Ha pekax Mnba m CaxaH, a Takke Ha gambax Ha peKkax bparuHka,
*enoHb, BepecHs, pe3nsa, bobep. Bbino yctaHOBNEHO, YTO OceHbio 1986 TI. cTeneHb CHUMKEHUA
KOHLLEeHTpauumn CcTpoHumMA-90 3a cuyeT obcnesoBaHHbIX Aamb cocTtaBuna B cpegHem 1,2, 1. e.
nornoweHune ctpoHUna-90 dunbTpyowmnmm gambamm 6bin10 HE3HAUUTESBHO.

ddpdeKTa NOHMNKEHMA KOHUEHTpauun uesuna-137, HaxopAuwlerocs BO B3BelleHHOW ¢ase, He
Habntoganocb. bonee Toro, KOHUEHTpPaUMA Le3ns-137 Bo B3BeCAX B HUKHUX Bbedax OKasanach BbllUE,
yeM B BEPXHMX (OTHOLWIEHME «BEPXHWUW/HWKHMI bbed» B cpegHem coctasuno 0,8) BBUAY
MENIKOBOAHOCTM HUXKHero bbeda M, cnegoBatenbHo, 6OMbLIErO B3MYYMBAHMA AOHHbLIX OT/IOMKEHWUIA.
Mpu nepenuse 4yepe3 rpebeHb NAOTUHbI 3ddEKTA CHUMKEHUS KOHUEHTpaummn uesna-137 B pacteope
TaKXe He Habntoganock. B oTcyTCcTBME NEPENNBOB KOHLEHTPALMA B HUXKHEM Bbede NoHUXKanacb B 3—
10 pas.

Pe3ynbTaTbl onpeaeneHns coaepKaHua paanoHYKANA0B B Leonnte GUAbTPYOWMX 4amb (Bo
BCe 3alUUTHblE COOPYKeHUA 3an10XKeHo 34 114 m LLeonnTa ¢ NAOTHOCTbIO 1,22 r/crv\s) NOKasanmn, 4to ¢



MOMEHTa BBOAA B 3KcnayaTaumto B 1986 r. no man 1987 r. B LeonTe BCEX 3aLMUTHbIX COOPYKEHUI
HaKoMNUNoCb Bcero okono 3 Ku uesma-137. 3Ta BeAMUMHA BecbMa Masa (0Kosio 1%) no cpaBHEHUIO C
BbIHOCOM PaAMOHYKANAA BogaMu p. Mpunatb ¢ ceHTAbpa 1986 r. no man 1987 r.

PesynbtaTbl onpegeneHnAa 3anaca uesnA-137 B AOHHbIX OTAOXEHMAX BOAOXPAaHWUAUL, Nepes,
Aambamu nocne npoxoxaeHus nasogka 1987 r. nokasanu, YTo coaepkaHune uesnsa-137 npakTUYecku
He OT/IMYaeTCA OT ero COAEeprKaHMA B MOYBAX MPUNEraloWmMx TEPPUTOPUM, 3arpsA3HEHME KOTOpPbIX
choOpMMpPOBANOCH A0 3aTONJEHNA TEPPUTOPUM BCAEACTBME NOCTPOMKN Aamb. Hepeako oTmevanumchb u
YPOBHW MeHbLUE, YeM Ha OKpy)Kaloweh TeppuTopuMn, 4YTO, BEPOATHO, CBA3AHO C BbIMblBAHUEM
PagAMOHYKANAA U3 MeCYaHbIX FPYHTOB. TakMm 06pa3om, HaKoNAeHMEe PaAnMOaKTUBHBIX WI0B B N1OXKE
BOLOXPAaHUAMLL, HE MPOMU3OLLNO.

M3 BbIWEN3NOKEHHOIO ACHO, YTO OGUAbTPYHOLWME AaMbbl Ha ManbiXx pPeKax He 3aAeprKanu
PaANOHYKAMAbI BO Bpema BeceHHero nasogka 1987 r. bonee Toro, yCcTaHOB/NIEHO, YTO NPU 3aTONNEHUMU
NoMMbl ManbiX PeK NponcxoamnT gecopbuma paanoHYKANA0B U3 FPYHTOB, KOTOPas He KOMNeHcupyeTca
copbumeir M3 MNOBEPXHOCTHOINO BOAHOFO CTOKAa, YTO NPMBOAMUT K MOBbIWEHUIO KOHLEHTPALUM
PaANOAKTUBHbBIX NPOAYKTOB B BOAE.

Bmecte c Tem cnegyetr OTMETUTb, 4YTO GuabTpylowmne aambbl Crnaguam MUK BECEHHEro
NnosoBOAbA W YMEHbWWAM TeM CaMbiM MaAKCMMaibHble CKOPOCTM TeYeHWs peKk Ha Haubonee
3arpA3HeHHbIX BOOTOKAX.

PaboTbl No oueHKe 3DEeKTUBHOCTM AOHHbIX KapbepoB Ha p. MpunATb BKAOYAAN U3MEpPEeHUs
6anaHca B3BELWIEHHbIX BELLECTB Ha pPa3/IMYHbIX Y4YacTKax Kapbepa, U3MepeHua pacnpeneneHus
B3BELWEHHOrO MaTepMana M CKOPOCTEM TeYeHMA B Kapbepe, raMMa-CMeKTPOMETPUYECKUA WU
rpaHy/lOMeTpuYeckne aHanusbl Npob BOAbl, B3BECU U AOHHbIX OTNOMKEHMM Ha Pa3/IMYHbIX y4YacTKax
Kapbepa.

B pe3ynbTaTe yCTaHOB/EHO, YTO OCHOBHAA YacTb pagMoHykanaos (80 % ) cBa3aHa ¢ YacTULAMMK
pasmepom meHee 0,05 mm. B nepmoa nonosoaba 1987 r. 3pPeKTUBHOCTb OCAXKAEHUA TAKUX MENKUX
yacTuL, Kapbepamu coctaBmna 3—5 %. OCHOBHOE HaMOJIHEHWE KapbepoB MAET 33 CYET KPYMHbIX U
CYLLEeCTBEHHO MeHee 3arpA3HEHHbIX PagMOAKTUBHBIMU BELWLECTBAMM MeCYaHblX HAHOCOB, T. €.
TOHKOAMCNepcHan n Hanbonee paamMoaKTMBHAA B3BECb MPOXOAUT Kapbep TPAH3UTOM.

Konnuecteo uesunA-137, HakonneHHOro B MBaHKOBCKOM Kapbepe C MOMEHTa BBOJA €ro B
3KcnayaTauuio no okTabpb 1987 r., coctaBuio okono 12 Ku. 3a aToT nepmos yepes BXoAHOE ceyeHne
Kapbepa npowao okono 200 Ku ues3na-137, cBA3aHHOIO €O B3BelleHHbIM BewecTtsom. CneaosaTensHo,
33 nepuog 3Kcnayataumu B cpefHem 3PPEeKTMBHOCTb Kapbepa MO YyiaBAMBaHUIO Ue3nA-137,
HaXo4ALLErocA BO B3BECU, COCTAB/IAET OKOO 6 %. IPHEKTMBHOCTb MasibiX KapbePOB OLEHMBAETCA eLe
Huxe. CneayeT yumTbiBaTb, YTO BO B3BELIEHHOW popme nepeHocuTca He 6osee NoNoBUHbI Le3na-137,
noaTomy, Hanpumep, MBaHKOBCKMI Kapbep 3agep:Kan TonbKo 3 % obuiero Koaunyecrtsa uesma-137.
Takum o6pasom, 3PPeKTUBHOCTb [OHHbLIX KapbepoB MO  Y/AaBAMBAHUIO  PAAMOHYKINAOB,
TPAHCNOPTMPYEMDIX B BOAHOM MOTOKE, ABNAETCA NPAKTUYECKN Ma/IO3HAYMMOMN.

C Apyroi CTOpOHbI, BecbMa 3PpPeKTUBHBIMU OKA3a/MUCb ryxue Aambbl, OTpesaBluMe CTapuLbl
(ctapukn) ot p. MNpunatb B 6amKHel 3oHe YAIC, 0cObEHHO 5-KMNOMETPOBOIM 30HE, a TaKKe apyrue
MepbI MO NpPeAoTBpPaLLEHUIO 3arpA3HeHNA p. MpunAaTsb.

6.5. MUTPALIUA C NOA3EMHbIMU BOOAMU

Murpauusa pagvoHYKAMAOB B MOTOKE MOA3EMHbIX BOJ ABAAETCA BeCcbMa MeA/IeHHbIM
NpoLeccom, YTo 6biN0 YCTaHOBAEHO, B YaCTHOCTU, MPU UCMbITAaTENbHbIX NOA3EMHbIX AAEPHbIX B3PbIBAX
[7]. OcHOBHasA NpuYMHA 3aKNOYAETCA B TOM, YTO CKOPOCTb ABMMKEHUA PAANOHYKANAOB BO MHOTO pas
MeHbLUEe CKOPOCTM NOTOKA BOAbl BCAeACTBME cCOpOLMM HYKNMAO0B BOAOBMELLAKOWMMM NOPOAAMM.
3HayeHne KoapPuLmMeHTa pacnpeaeneHma PagnoHyKInaa Mexay TBepaor U KUagKkon Gasamm nexut



B npegenax 101—105 pna pasHbIX MUHEPANOB M HYKAMAOB. TONbKO TPUTUI MMEET CKOPOCTb
MUrpaLnmn, PaBHYH CKOPOCTM NOTOKA NOA3EMHbIX BOA.

Mocne aBapum Ha YepHobbinbckon ADC BOKPYr Hee Ha Pas/M4YHbIX PacCTOAHUAX Oblin
COOpPYKeHbl HabntogaTeNbHble CKBaXKMHbI HA FNYOUHY BOAOHOCHbIX FOPU3OHTOB.

N3mepeHns KoHUEeHTpauun cTpoHuma-90, Hambosnee aKTMBHOrO MUIpaHTa cpeAu OCKOJIKOB
AeNeHnA, B Te4eHMe NOYTM YeTbipex ieT Ha pasHbix pacctoaHuax oT A3C, ot 150 m 4o 6 Km, Nnokasanm,
yTo CTPOHUMIH-90 B Mog3emHbIX Bogax MpuUcyTcTByeT B (HOHOBbLIX KonudectBax [6]. HabnwogeHua
npoaosixKatoTca. Kak oTmeyanocb nosgHee (1989 r.), AvMwb B OAHOW CKBaXUHE OblNO OTMEYEHO
HEKOTOpOe NOoBbILLEeHMe coaepKaHmA cTpoHLMA-90.

6.6. CMbIiB PAANOHYKNIMAOB C NPUPOAHBIX BOAOCEOPOB

Kak n3BecTHO, NpMpoaHble NOBEPXHOCTHblE BOAbl B 3HAYMTE/IbHOM CTEMNeHW 3arpA3HAKTCA B
nepuoabl NAaBOAKOB, KOrga BOAHbIN CTOK B peKax GopmMUpyeTcs, B OCHOBHOM, 33 CYET CTOKa BOAbl C
NOBEPXHOCTM BOAOCGOPOB, @ PacXoAbl Yepes ceyeHue BOAOTOKOB (M3/C) JOCTUraloT Makcumyma B
rogoBom rugporpade CToKa. YBesnnyeHMe o6LWero nocTynaeHua 3arpAsHAKLWMWX BeELecTs B
NOBEPXHOCTHbIE BOAbl B 3TM Mepuoabl 06ycnoBneHO 6O0/MbLIMM KOAMYECTBOM B3BELUEHHbIX YacTul,
COCTOALLMX KaK M3 YacCTUL, NOYBbl, CMbIBaeMbIX C NMOBEPXHOCTU BOAOCOOPHOro HacceiHa, Tak U U3
YacTUL, AOHHbIX OTNIOXKEHWUIN, MHTEHCMBHOCTb MUTPaLMM KOTOPbIX 0CO6EHHO BO3pacTaeT Npu yBenmye-
HWUM PaAcXodoB M CBA3AHHOIO C HUM YBE/IMYEHUA NIOWAAM N1OXKa BOAOTOKA U CKOPOCTEM TEUYEHUA.
Takum 06pasom, 3aMeTHble YPOBHW 3arpA3HEHUs MOBEPXHOCTHbIX BOZ YEepPHOObINbCKUMMU
PaAVOHYKANAAMUN cledyeT OXuaaTb B NepBble HECKO/IbKO /NIeT MOoc/ie aBapwuM, NMOCKONAbKY 6o/bluas
4acTb BbINABLUMX PAAMOAKTUBHbIX NPOAYKTOB COCPEAOTOYEHA B BEPXHEM CN0€ NOYBbI, @ 3arPA3HEHHbIN
«4EepPHOObINLCKUIAY CNON AOHHbIX OT/IOKEHUN ele He MPUKPbLIT A4OCTAaTOMHO TOACTbIM cnoem bHonee
NO34HWUX OT/IOXKEHUA.

3arpssHeHne 60/bWNX TEPPUTOPUIA YEPHODLINBCKUMU PASUMOHYKIUAAMU O3N0 YHUKANbHYIO
BO3MOHOCTb M3y4YMTb 3aKOHOMEPHOCTM CMbIBA «CBEXMX» M TOYHO AATUPOBAHHbLIX aTMOCHEpPHbIX
BbINaZEHUI 3arpsasHAOLWMX BEWECTB C NPUPOAHbIX BOAOCOOPOB camoro pas/iMiHOro macwraba — ot
0,1 10 106 KM®> — U B LUMPOKOM AManasoHe NaHALAGTHO-IKONOTUYECKUX U OpOrpadUUecKmX YCaA0BUIA
[6].

B KauecTBe oOcHOBHOro ob6obuwatowero napameTrpa CMbiBa pPacCMaTpMBaeTCA OTHOWEHWE
cpesiHeit KoHueHTpauun (BK/mM>) pagmoHyKAMaa B BOAHOM MOTOKe (ycpeaHeHue 3a Hab/toAaembiil
FMAPONOMMYECKMIA NEPVOA) U CPeAHEeN NAOTHOCTH 3arpasHeHus (Bk/m?) BogocbopHoro 6acceiiHa aTum
paguoHyKAnaom (ycpeaHeHme — no BogocbopHOM nJoLaan Bbille CTBOpa HabatoaeHus):

M.=C//o.

BennunHa Mc yCnoBHO Ha3BaHa HamuM «MOAYNEM CMblBa» 3arpAsHsAoWen atmocdepHoi
npMmecH, BbinasLien Ha TeppuTopun BogocbopHoro bacceliHa.

Apyrum nonesHbiM ANA MPOrHO3HbIX OLEHOK MapameTpoM ABAAETCA MOJIHbIM Ko3ddUUuMeHT
CMbIBa K¢ 33 paccmatpuBaemblil rMaponoruyeckuii nepuog (NaBoAoK, MeXeHb, rog v T. n.), T. e.
OTHOLUEHME NOJIHOM aKTUBHOCTU i-r0 PagMOHYKNMAA B BOAHOM CTOKe yepe3 Habntogaemblit CTBOP K
3anacy 3Toro pagnoHyKANAA Ha BOAOCOOPHON NaoLaam:
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roe Q — NONHbIN BOAHbIM CTOK Yepes CTBOP 33 BpemA HabaoaeHus, M3; S — nnowaab BoA0C60PHOTO
6acceiiHa peKku Bbile cTBOpa HabaoaeHus, M.



Jlerko BnaeTb, YTo K¢ CBA3aH C Mogynem CMblBa COOTHOLIEHUEM

Ke =M. L3 = MM, At,

rge g — CpeAHHH pacxoj BOAB yepe3 cTBOp 3a BpeMs Af, m3.c™;

My = ¢q/S — cpenuuit MOAYJIb BOJZHOTO CTOKa, M- ¢ L.

O6a napameTtpa Mc u Kc MoOrytT npuMMeHATbCA ANA 3KCMPECCHbIX MPOrHO3HbIX OLLEHOK
PaANOaKTUBHOIO 3arpA3HEHNA peYyHoM BoAbl B pe3y/ibTaTe COBOKYMHOCTU BTOPUYHBIX MUMPALLMOHHbIX
NnpoLeccoB — MEXaHWMYeCKOro CMblBa, BblLLE/fa4YMBaHUA M3 NOYB, HEPABHOBECHOrO obmeHa mexay
¢dasammn (B3BeCb — pacTBOpeHHble GopMbl, BOga — [AOHHble OTNOXEHMA U T. n.). U3 obuwmx
COOb6paXKeHUM MOHATHO, YTO MpPOrHocTMYeckne napameTpbl Mc U Kc JONXKHbI 3aBMCETb OT MHOTMMX
baKTopoB, M3 KOTOPbLIX ONpegenslwmMmM Mbl NpeanosaraemM Moayab BOAHOrO CToKka Mc M
COBOKYMHOCTb /laHAWAadTHO-3KOIOTMYECKMX XapaKTEPUCTMK BOAOCOOPHOM naowaan: macwTtab
BOoAoOCOOpa, CpeaHWIt YKNOH, NMOYBEHHO-PACTUTE/IbHbIE XaPaKTEPUCTUKKM, CTeneHb aHTPOMOreHHoM
3PO3MOHHOM Harpyskn M T. n. Mcxoas u3 3TOro Npu NAAHMPOBAHUM WUCCNELOBAHUM MO M3YYEHUIO
KONMYECTBEHHbIX XapPaKTEPUCTUK CMbIBA YePHOObINLCKUX PaANOHYKANAOB CTaBUAACh 3aZa4a OXBaTUTb
BO3MOXHO 60/siee LIMPOKUIM AManasoH U3MeEHEeHUs onpeaensatowmx GakTopoB C LEeNbio BblABAEHUA
3aBMCMMOCTUN MUCCnedyemMbIx napameTpy oT macwTtaba naowaan Bogocbopa M OT r’MAPONOrMYECKOro
nepuoaa, T. . No CyLLecTBy, OT MOAYNA NOBEPXHOCTHOrO BOAHOIO CTOKa. MccneaoBaHmMa NpoBOAMAKCH
B TUMWYHbIX NaHAWAPTHO-IKONOTMYECKMUX YCNOBUAX HOXKHbIX PalioHOB bBenopyccum M ceBepHbIX
paioHOB YKpauHbl C OTHOCUTENIbHO BbICOKMMM YPOBHAMMW PaANOaKTUBHOIO 3arpsa3HEHMA OT aBapum Ha
YepHobbinbekon AIC.

CMbIB «4epHODObINBCKOTO» LUE3MA C BECEHHUMM NaBoaKoBbIMM Bogamun 1987 r. usyyasncs
Ha uJeTbipex manbix Bogocbopax (nnowamb 0,1—11,0 KMZ), PaCnNoONOMXKEHHbIX Ha
npasobepexXHol YacTn cpeagHero TeyeHuns Henpa B b6accenHe p. Pocb (Kuesckasa 06..) n Ha
Tpex Bogmoc6opax TaKoro e macwTaba (1—8 Km?) Ha neBobeperbe BEPXHEro TeyeHus
[OHenpa B bacceliHe p. beceab B palioHe TaK Ha3blBaeMbiX Le3neBbix NATeH (Ffomenbckas
06.).

C anpena 1987 r. npoBOAMAUCL perynapHblie HabAAEHMA 32 CMbIBOM YepHObbINbCKOTO
uesuna ¢ AByx cpeaHux sogocbopos B HacceliHe p. Pocb — camol p. Pocb 1 p. byteHn B ee
BoagocbopHom HacceliHe.

bblna cpenaHa nNOMNbITKA OLEHUTb MOAY/Ib CMbIBA «CBEXMX» PAAMOAKTUBHDLIX
BbiMageHun Ha 6bonbwom yaaneHun (bonee 5 TbiC. KM) OT UCTOYHMKA BbIOpOCa 3arpA3HAIOLLUX
BEL,eCTB B paMoHe C rnobanbHbIM YPOBHEM pPagMOaKTUBHOro ¢oHa, a MMEHHO, CO BCero
BogocbopHoro bHaccelHa p. CeneHrn. C 3ToM uenbio B OKTAbBpe 1988 r. 6biaM oTO6paHbI
HecKonbko Npob Boabl B 30 KM OT ycTbA. [JaHHble O NNOTHOCTU BbiNageHUA YepPHOObINbLCKOTO
134¢cs B bacceiine CeneHru 6bim nony4yeHbl paHee (anpenb 1987 r.) nytem ot6opa NOYBEHHbIX
npo6 Ha yactn BogocbopHoro 6accemHa — HUXKe rpaHuubl ¢ MOHronnen, No peaKomn ceTke
(15 npob), B ocHOBHOM Ha BoAocbopax OCHOBHbIX MPUTOKOB obuel naowaabio okono 100
TbIC. KM

B Tabn. 6.18 npeacTtaBnieHbl AaHHble, XapaKTepusyloLWMe rMApPOSIorMYeckue M eusmyeckue
YC/IOBUA, U pe3ynbTaTbl HabAoAeHUI Ha uccnegyemolx Bogocbopax YKpauHbl M Benopyccum B nepuog,
BeceHHero nasogka 1987 r. MNpu 60nblLIOM pa3iMumMmn NPUPOAHbLIX YCNOBMIA U MaclwTaboB Bogocbopos
HabnogaetTca OTHOCUTENbHAA OAHOPOAHOCTb Ko3addUUMEHTA CMbIBa 133cs, 3a  uckatoueHnem
Boaocbopa JlecHaa 6anka, rge OTMEYEeH MWUHUMAJbHLIN Ko3pduumeHT cmbiBa (Kc = 0,5-10'6)
BC/IeACTBME KPaliHE HU3KOro MoAay/1a BOAHOMO CTOKa 3@ MMHUMA/IbHO KOPOTKUI nepuoa HabatoaeHUn.



Tabnnua 6.18
MapameTpbl BOAHOro CTOKa U cmbiBa ,34Cs ¢ manbix Bogocbopos YCCP n 6ECCP 3a nepnopg BeceHHero nasoaka 1987 r.

Bopgocbop S (10°m?) At Q(10*m®) | *cs* (%) Kc=(10%) Ciza BR/M® | 0 kBr/M® | M 10°m™
NecHana 6anka 0,53 8.04—12.04 0,1 70 0,5 100 37 2,8
Bawum 0,44 29.03—9.04 17,3 66 210 140 26 5,4
Mnockui 0,09 29.03—7.04 0,9 90 80 210 26 8,1
borycnaeka 11 22.03 — 12.04 130 98 350 550 18 30
BegnepHs 8 1.04—20.04 780 37 450 2500 520 4,6
BenpwuH 1 1.04—15.04 62 43 60 370 370 1,0
Oonruit nor 2 1.04—18.05 78 13 170 1600 370 4,3

o 134
* [lons TBepaoi dasbl - Cs B CTOKe.

OcTanbHble 3HayeHua K¢ (cpegHue 3a COOTBETCTBYHOWME MaBOAKOBblE Mepuoabl) Nexat B
npeaenax (60...450)¢10°. CywecTtBeHHOe BAMsAHME Ha pa3sbpoc OKa3biBaeT, NoO-BUAUMOMY, 1 6O/bLIAS
pa3HMUa B nepuoaax HabaogeHusa, oT KOTOPoro BennymHa Kc 3aBUCUT NPAMO NPOMNOPLUOHANBHO.

3a ucknoyeHnem Bogocbopa borycnaBka, moay/nb CMbIBA TaKKe WM3MEHAETCA B npeaenax
OAHOro nopsifka BenuduHbl: Mc = (1...8)¢10> m™. AHomanbHO Bbicokoe 3Hauyenue (304107 m?) Ha
Bogocbope borycnaBka MOXHO OOBACHUTL YBE/IMYEHMEM 3PO3UM 33 CYET BbICOKOW CTeneHu
QHTPOMNOreHHOM Harpyskn. B nonb3y 3Toro cBupaeTenbCTByeT TOT GaKT, YTO MpPaKTUYEeCKU BCA
CMbIBaeman C 3Toro Bogocbopa paanMoaKTUBHOCTb COAEPKMUTCA BO B3BELIEHHbIX YacTuuax (cm. Tabn.
6.18).

CnepyeT OTMETUTb, YTO B HAWWX WMCCAEAO0BAHMAX MO MUMPaUUM PagMOHYKANMAOB LE3MA B
KayecTBe METKM McCronb3osanca ~°Cs, KOTOpPbIA aHAaNMTUYECKU NErKOo OnpeaensieTca B CNEKTpax
ramma-usnyyeHma npob. B npobax KOMNOHEHTOB M3y4aeMblX BOAHbIX 3KOCUCTEM (TaK Ke, Kak M B
Ha3eMHbIX IKOCUCTEMAX, CM. F1. 5 1 8) 3HAYUTENbHANA [ONA ' CS MOXKET NpPMXoauTbCs Ha rnobanbHble
BblnageHua go 1986 r.

Ha puc. 6.20 noKkasaHa AMHaMMKa CpeaHEMECAYHbIX KOHLEHTPaL M Bcs g BOAAxX pek byteHAa n
Pocb BmecTe ¢ ruaporpadom BogHoro ctoka B 1987—1989 rr. C yueTom cpegHUX 3HaYEHMUN NAOTHOCTH
3arpsasHeHna Ha 3Tux Boaocbopax (cooTBetrcTBeHHO 14 u 23,5 KEK/M2 ana 137Cs) anarpamma
nsameHeHunn Ci3; NyTem npoctoir HopmupoBkn C/c npeobpasyetcs B guarpammy mameHeHusa Mc B
3aBMCMMOCTU OT TMAPOSOTMYECKUX YCI0BMM BOAHONO CTOKa (cm. puc. 6.20). AHanm3 oboux pasoBs
HabAO4EHWI 33 AMHAMUKOMN CMbIBa = CS NPUBOAMT K CIEAYIOLLUM BbIBOAAM:

1) B nepuoa BeceHHero nasogka 1987 r. (mapT—anpenb) COXPAHANUCb OTHOCUTENbHO HU3KKUE
KOHLEHTpaummM ~'Cs B peuHblX BOAAX, @ MAaKCUMAaibHble 3HAYEHWA STUX KOHLEHTpauui (u
COOTBETCTBEHHO MoaynsA cmbiBa Mc) B 1987 r. 6611 OTMeYeHbI B aBrycTe —CeHTABpe Npu HU3KKUX UK
CpefHUX 3HAYEHMAX BOAHOIO CTOKQ;

2) B 1988 r. cpeaHeroaoBblie 3HAaYEHNA KOHUEHTPALUK 137Cs 6binn aBHO HUKe, yem B 1987 r., n
NpPoAO/IKann ymeHblwaTtbcA B 1989 r., a BHYTpMroaosble KonebaHMA Moayna CMbIBa OblIN BblpaXKeHbl
ropaszgo cnabee;

3) B Nepuoabl BECEHHMX NAaBOAKOB (MapT—anpesib) 3HAaYeHMA MOAYNA CMblBAa U3MEHAIUCL B
npegenax (2...4) «10° m™ gas 06omx BOJOCE0POB, NPUYEM KOIGGULMEHTHI CMbIBA, PACCUMUTAHHbIE MO
nMKam nasogka (MapT) cunbHo oTamdanuce — or (0,5...0,6)¢10° ans Bytenu go (0,002...0,004)+107
ana Pocu. MakcMmanbHble 3HaYeHMa moayada cmbisa (10...25) 107 m* otmeuanuch B 060mx CTBOpax B
aBrycte—ceHTabpe 1987 r.;

4) B 3uMHMI Nepuos (aekabpb—deBpanb) OTMEYaeTcs MUHMMANbHOE 3arpAsHeHne o0benx peyHbixX
CUCTEM C MOAyNeM CMbiBa nopsaka (0,2...1) <103 m™
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Puc. 6.20. iuHammKa cmbiBa 137Cs ¢ Bogocbopos pek Pocb (a) u ByteHs (6) 8 1987—1989 rr.

Mpu oueHKe moAaynsi CMbiBa 4YepHOObIIbCKOro B3cs ¢ BogocbopHoro 6acceiiHa CeneHru
MCNO/Ib30Ba/INCh C/ieAylollne AaHHble, NosyYyeHHble B anpesne 1987 r. (3anac B noyse) U B OKTAbpe
1988 r. (cpeaHAs KOHUEHTpaUmMa PaguoOHYKANAO0B LLe3ns B YCTbEBOM CTBOpPE): 0134=40 EK/MZ,' Ciz37=4
EK/MS, Ci34 = 1 Bk/M3. MNpumeyaTenbHbIM ABAAETCA TOT GAKT, YTO OTHOLIEHME KOHUEHTpaunin obounx
pPaAvoOHYKANAO0B ue3na B Boaax CeneHrn [Ci374/Cizs] = 4,4 (okTabpb 1988 r.) Becbma 64M3KO K
PacyYeTHOMY  OTHOLLUEHUIO  YEpPHOObLINbCKUX  PaIMOHYKAMAOB. ITO  CBUAETE/NbCTBYET O
NPEMMYLLLECTBEHHOM CMbIBE «CBEXMX» BblMaZleHNI, KOTOPbLIA XapaKTepuayeTca moaynem cmbiBa Mc =
250103 mt. Mpu 3TOM MOAYNb CMbIBa «rnobanbHOro» 137Cs, Mo HalMM OLEHKAM, COCTaBUT MeHee
110> m™.

Ha ocHOBaHMW aHanu3a BCEM COBOKYMHOCTM MOAYYEHHbIX pPe3y/nbTaTOB MOXKHO cAenaTb
cnepytouime BbiBOAbI.

1. CmbIB 4epHObObIIbCKOTO Cs c ecTecTBEHHbIX BOAOCOOPOB C BECEHHWMMWM NaBOAKOBbIMM
Bogamu B 1987—1989 rr. B 60O/IbLUIMHCTBE CAYYAEB XaPaKTEPWU30BaAJICA 3HAYEeHMAMU KoaddpuumeHTa
CMbiBa B npegenax (0,06...0,5)+10 u MoAayNA CMblIBa (2—8)+10° m™. 3HauuTenbHO MeHbwue
3HayeHna K¢ oTmMevanuncb Ha Masiom necHom Bogocbope, a TakKe Ha CUIbHO 3aperyiMpoBaHHOM
Bogocbope p. Pocb — meHee 1410°.

2. MaKcumanbHble 3Ha4YeHMA MoAaynA CMbIBa (10...25)-10’3 mt B rogoBbIX rMAPOOrNYECKnX
UMKNax pek byteHa 1 Pocb NpuxogAaTcsa Ha IeTHE-O0CeHHUI nepuog, (aBrycT—HoA6pb), Koraa BoAHbIN
CTOK 6/M30K K cpeaHerogoBoMy. 3HayeHWe moayna cmbiBa c bacceitHa CeneHru 254107 M'l,

NoNy4eHHOE B TOT e MNepuoa yMepeHHOro ypOoBHA BOAHOMO CTOKa, TaKKe MonagaeT B YKa3aHHbIN
WHTepBan.

137



3. HenpepbiBHbIA  MOHWUTOPWUHI  PaAMOAKTMBHOIO 3arpA3HeHUA Boa pek bytHAa u Pocb
CBUAETENbCTBYET O TeHAEHUMN YMEHbLUEHNS CMbIBA YepHObblIAbCcKoro uesma B 1987 —1988 rr., ecnun
CYyaMTb NO MaKCMMaibHbIM (C MOMPAaBKOWM Ha pacnaj) 3Ha4YeHMAM KOHLUEHTpauui B4Cs 8 netHe-
oceHHue nepuoapl (cm. puc. 6.20).

4. Ha fonto B3BEWEHHbIX YacTUL, B CYMMAapHOM COAEPKAaHMM YePHOOBbINLCKOrO Le3na B PeYHbIX
BOAaXx (N0 AaHHbIM HAWWX U3MEPEHUI aKTUBHOCTU Ha ByMarkHbIX PuUnbTpax Anbo dpunbvtpax eOrn-15)
npuxoantca ot 98 % (Bogocbop borycnaska, cm. Tabn. 6.18) A0 HeCKONbKMX NpoueHToB (p. Cenexra).
CnepyeT 3aMeTUTb, YTO M3-3@ OTCYTCTBUA YHUPULMPOBAHHbBIX METOANK PUNLTPOBAHMA WU, KaK CneacT-
BUE, NPUMeHeHna GUAbTPOB C CaMbIMWU Pas3/iNYHbIMKM pasmepamun nop — ot 0,03 o 3—5 MKkm —
TEPMWH «Ha A0/ B3BELIEHHbIX YacTULY (MM «B PaCcTBOPEHHbIX Gopmax») cnegyeT OTHOCUTb INLLb K
COOTBETCTBYIOWMM pasMepam 4YacTuu, oceaatowmx Ha dunbTpe (MMbo npoxogAawmx yepes Hero). Mo
3TOW NPUYMHE OTHOLWIEHME PacTBOPEeHHble/B3BeleHHble GopMbl ByaeT 3aBMCETb OT NPUMEHAEMOM
METOOMKM OUABbTPOBAHWUA, YTO C/ledyeT MNPUHMMATb BO BHUMAHME MNPU MHTEpnpeTauum u, B
0COb6EHHOCTU, NPU CPaBHEHUM Pe3ybTaTOB Pa3HbIX UCCEA0BaHNINA.

MpumeHAeMble HAMU METOANKN KOHLLEHTPUPOBAHUA PACTBOPEHHbIX GOPM PaANOHYKAMAOB Ha
cneumanbHbix copbeHTtax [3, 9, 10] c nocnegyWwMm ramma-cnekKTPOMETPUYECKMM aHaANU30M
obecneynBaloT KO/IMYECTBEHHOE onpeaeneHne TONbKO PaAMOHYKAMAO0B Le3nAa. Tem He meHee, No
pe3ynbTaTaM aHanuM3a C WCMNo/sib3oBaHMEeM copbeHToB (pacTBopeHHble ¢opmbl) M GUALTPOB
(B3BewweHHble popMmbl) B cepum HabntogeHMn Ha manbix Bogocbopax p. Pocb yaanocb yCTaHOBUTb, YTO
1%Ru n *°Sb umetot NPUMEPHO TaKyto e nnbo 6osee BbICOKYIO CNOCOOHOCTb K MUIPaLLMmM 13 NOYBbI B
NOBEPXHOCTHbIE BOAbI MO CPABHEHUIO C PaANOHYKANAAMM Le3una [6].

6.7. MPOrHO3 PALUOAKTUBHbIX 3ArPASHEHUIA BOAbI PEK U KUEBCKOIO BOAOXPAHWU/IULLIA

CylecTtBeHHOE NOBbIWEHWE KOHUEHTPaLUNM PaanoaKTMBHbIX NPOAYKTOB B BOAAX NPUAEratoLnx
B 30HE aBapuu pek n KnesBckoro BogoxpaHMANLLA NOCTaBUIO 3TOT BOMNPOC B pAd Haubosiee ocTpbix Npu
OLIEHKE pPaaMaLMOHHON 06CTaHOBKM U ee BO3MOXKHbIX NOC/eACTBUN.

B nepsbie e AHM nocne aBapun (5—7 masn) 6biam nposeaeHsbl oueHkn (KO. A. U3pasnem u C.
M. Baky/lloBCKMM) 06LIEro KONMYECcTBa PafnoaKTMBHbIX MPOAYKTOB, NONaBLMX B BOAOEMbI U PEKU U
CMPOrHO3MpPOBaHbl BO3MOXHbl€ KOHLEHTPALUM PaANOHYKAMAO0B B BOAE NPU UX CMbIBE C 3arpsisHEHHOM
NoBEPXHOCTU (3TV AaHHble Bbln NepeaaHbl B [paBUTENbCTBEHHYHO KOMUCCUIO U ABUIUCb OCHOBOM AN
psAa pelweHrin No 3alumTe CMbiBa PaMOaKTUBHOCTU C MECTHOCTU B p. [MpunAaTb 1 Apyrne BOAOTOKM).

PacueTbl 6bIn1M NpoBeAeHbl Mo 06Llel aKTUBHOCTM, a 3aTem U ANA OTAe/NibHbiX, Haubonee
onacHbIx u3otonos — Moaa-131, ctpoHuma-90, uesmna-137.

6.7.1. BoinageHus

CyMMapHasa aKTUBHOCTb B 30HE MaKCMMa bHbIX BblNaZeHUIM Ha 3epkano p. Npunate (anvHa 12
KM, wnpuHa 0,13 Km, ypoBHM paaunaumm 0,3 P/4) coctaBuna 4,7-104 Kn. AKTMBHOCTb BbINafieHM Ha
3epKano KnescKoro BogoxpaHuAMLLA B ero ceBepHom Yactu (80 KMZ) CO CpegHMM ypOBHEM pagunaumm
6 MP/u4 Ha 30.04.86 coctaBuna 4,8¢10" Ku, a B cpeaHeit (490 KM?) M 10XHOM (450 Km?) yacTax ¢
YPOBHAMU paguauum 4—2 mP/u — 2,5¢10° Ku. Takum obpasom, 3a BpemaA MPOXOXKAEHMA CTPYU U
o6n1aKka Ha BClO BOAHYIO MOBEPXHOCTb p. MpunaTb M KnesBckoro BOAOXpPaHWAMULLA BbINAaM a3p030/u
aKTUBHOCTbIO NPUBAU3UTENBHO 3,5¢10° Ku. AKTMBHOCTb CTpoHUMA-90 B NpeanonoXeHum, 4to B 3Tu
OHW OHa coctaBuna 0,5% obwei akTMBHOCTU BbiNAAeHMM Ha 3epKano p. Mpunatb u Kunesckoro
BOAOXpaHWINLWA, OLEHMBAETCA B 1,5-103 Ku. MNpu pactBOpeHnn 3TOro KonmyecTsa B 2-MeTPOBOM CJioe
BOAbl CYMMapHasa KOHLUEHTPALUMA B OXKHOM YacTM BOAOXPAHUAMLLA MOT/1a AOCTUTHYTb 107 Ku/n, uto n
Habno4aN0Ch KPAaTKOBPEMEHHO B Hayane Maa C NOC/NeA0BABLUMM PE3KMM CNafoM Yepes HeCKObKO



AHen o 5¢10° Ku/n 3a cuer nepemellMBaHma B 601blOM 06beme BOAbl U OCaXKAEHMA B3BELIEHHbIX
YacTuL, Ha gHO™ .

6.7.2. PacueT BO3MOXXHOI0 CMblBa PagMOaKTUBHOCTU C NOBEPXHOCTU Bogocbopos
(6naunKHMA cnep 3a Nnpegenamm NPOMN/IOLLLAAKH)

O6Lan aKTUBHOCTb B BOAOC60pHOM BacceitHe p. MpuUnAaTb NPUHMManack pasHoit 6+10° Ku (Ha
30.04.86), uepes rog, — 6+10° Ku; KoaddPULUMEHT cmbiBa 3a rof nosarasnca pasHbim 1 % (onpeaeneH no
pesynbTaTaM HaTypHbIX HAbNOAEHMI U OTAENbHbBIX ONbITOB, NPOBEAEHHbIX paHee). Takum obpasom,
obuwasn aKTMBHOCTb CMbIBA, MO MAKCMMaJIbHbIM OLEHKam, MOriaa COCTaBUTb 6+10" Kn, 1. e. BTpoe
MeHbLLE, YeM aKTUBHOCTb BbINaAeHMM Ha 3epPKano pPeK U BOAOXPaHMUIMUL, NPU NPOXOXKAEeHUM 0bnaKa u
cTpym. Mpun ycnoBmmn, 4To CMbIB NPOU3OMNLET Yepe3 HECKOJ/IbKO MeCAL,EB NOCAe aBapuUM NPU CUNbHbIX
00XAAX, 06LLan ero akTMBHOCTb MOr/1a cocTaBuTb (6...10) +10% Ku, a aKTMBHOCTb CTPOHLMA-90 B cMbiBE
— 3¢10% Kn. Toraa KoHuUeHTpauusa cTpoHuma-90 B Boae npu pasbaBneHMn B obbeme KuescKoro
BOLOXPaHUAMLLA COCTABUT 110" Ku/n, T. e. Huxke npeaena, YCTaHOBAEHHOro HOPMaMM
pagvaumoHHon 6e3onacHocTU (4-10'10 Ku/n). CymmapHasa 6eTa-akTMBHOCTb MOrNa, COrNacHo
pacyeTam, 4OCTUraTb B BOAAX pPeK 1 KneBCcKoro BogoxpaHMAnLWA NopaaKa 108 Ku/n.

6.7.3. CmbiB 13 novimbl p. Mpunatb

Konnyectso paAvoOHYKAMAOB, CMbITbIX BO BPeMA NaBOAKa, TaKXe He npeB30onaeT uX
KO/MINYeCTBa B BbIN3ageHMAX Ha 3epKaso PeKM M YacTu 3aTONSIEHHOM K MOMEHTY aBapum NOMMbI Npwu
NPOXOXAEHUN CTPyM M obnaka, aarke ecnm KoadPpuuMeHT cmbiBa cocTaBut 10%, Tak Kak naowanb
3epKana Bogbl coctasnana 10—12 % naowagm nomMmsl.

MocneayrowmMini  pacyeT C WUCMOJIb30BAaHMEM [AHHbIX MO MJIOTHOCTU 3arpsA3HEHUA MOMMbI
cTpoHumem-90 (ot 30 go 100 Ku/km? Ha nnowaaun 150 Km?, T. €. npu obuiem 3anace cTPoHUMUA-90 Ha
TEPPUTOPUM MONMbI 10* Ku) nokasan, 4yto npu KosapoumumeHTe cmbiBa, pasHom 10% B obbeme BOAbI
KneBcKoro BoAOXpaHUAMLLA, KOHLEHTPAUMA AOCTUTaeT 3.10%° Ku/n, . e. He npesbiwaeT AKg.

6.7.4. OueHKa 3arpasHeHnAa Boabl B KueBCKOM BogoXpaHuauLLe
npy B3My4YMBaHUU OOHHbIX OTN0XKEeHU

3arpAsHeHne BoAbl B BOAOXPaHUAMWAX [ITHENPOBCKOro Kackaga npu CU/bHbLIX BETPAX MOXKET
YBENNYMBATLCA 33 CYET B3MYYMBAHWMA [JOHHbIX OT/IOMKEHWUM, 3arpA3HEHHbIX PaANOAKTUBHbLIMM
BeLecTBamMmu.
B cBA3M c 3TMM npeactaBanseTca LenecoobpasHbIM OLEHWUTb BO3MOXHOCTb 3arpA3HeHMA BOAbl B
npegenbHOM cnyyae, T. . B NPeAnON0XKeHMM Nogbema BCeM MaCChbl PaANOAKTUBHbIX BELLECTB CO AHA
N NepemelLMBaHMA UX NO BCEl TOALLE BOAbl. Pe3ynbTaTbl TaKMX OLEHOK npuBedeHbl B Tabn. 6.19, us
KOTOPOM BMAHO, 4YTO B pe3ynbTaTe YKa3aHHOro mnpouecca KOHLEHTPAuuA M30TOMOB MOXKET
yBenmumBatbesa B 10—20 pas, HO U B 3TOM NpeaebHOM C/aydae UX KOHUeHTpauua byaet Huxke OKg.
Mepsbin nocne aBapun Ha YAIC wTOpPM, CNOCOOHbLIA B3MyYMBaTb AOHHbIE OTN0XEHMA B Knesckom
BOAOXpaHuAuWe, Habatoganca 9 aerycta ¢ 12 go 21 4. B 3TOT nepuog, cpegHne CKOPOCTM BETPA Hapg,
akBaTopuei coctasnsanm 10—15 m/c c nopbisamu o 20 m/c.
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Tabnnua 6.19

OueHKa BO3MOXKHOTO YPOBHA 3arpa3HeHunsa BoAbl B KUEBCKOM BOLOXpPaHUANLLE
Npv NOJHOM B3MYYUBAHUM AOHHbIX OTNOXKEHWUI (Monb 1986 1.)

Bo3moxHan
CpeaHsas 3anac B Boge MnoTHOCTb 3anac B rpyHTe
PapuoHyknng, KOHLLEeHTpauus B Boae
KOHUEHTpaLuma B | BOAOXPAHMANLLA, 3arpAasHeHua BOAOXPaHUAULLA, OKB, Ku/n
npu B3MyYMBaHUMK,
Boae, Ku/n Kn rpyHTa, Ku/km5 Kn
Ku/n
CTpOHLMIA-90 4e10™ 140 1,3 1200 (90) 3,610 4010
Le3nit-137 3e10™ 110 2,5 2300 (95) 70107 1,5¢10°
LIMpKOHWMIA-95 2010 740 15 1400 (95) 4010° 6,2010°

MpumeyaHune. B ckobkax npusenseHa fona (%) akKTUBHOCTUM PAAMOHYKAUAOB B FPYHTE NO OTHOLWIEHWI K CYMMapHoOWM
aKTUBHOCTM.

OnepaTMBHaA MpOBepKa CTeNeHW 3arpA3HEeHUA BOAbl B BOJOXPaHMAMWe Oblna nposepeHa
MEeTOAOM aBMALMOHHOM raMma-CbeMKW B nepsBoi nososuHe aHAa 10 asrycta. ConoctaBneHue KapT
MOLLHOCTM A03bl, MOJIY4EHHbIX B 3TOT A€Hb U1 33 4 cyT Ao wTopma (puc. 6.21, 6.22), NnoKasbIiBaeT, 4YTo
3arpA3HeHue BoAbl B pe3yibTaTe WTopmMa ysenmunnocb Ha 30—50 %.

6.7.5. PacyeT BO3MOXXHOIr0 CMbIBa C TEPPUTOPUMU NPOMNNOLLLAAKHU

CornacHO pasHbiM OUEHKam, CYMMAapHaA aKTUMBHOCTb Ha npomnaowagke Ha 30.04.86
coctasnsana 10°—10’ Kn, npnyem Ha gonto cTpoHuma-90 npuxogmnocb 5¢10°...5¢10" Ku. Pacuetbl B
npeanonoXeHun, 4To KoIpPUUMEHT cmbiBa C 3aachanbTMpOBAHHOM Yactu coctasut 20%, a ¢
oCTaNbHOM YacTm — 1% (nnowapb 3aacdanbTMpoBaHHOW 4Yactu r. Mpunate 50%), nokasanu, 4yTto
KOHUEeHTpauna ctpoHumna-90 B Boage KMeBckoro BogoXpaHMAMWaA (MO MaKCMMaibHbIM OLLEHKAM) MOra
[ocTUraTb 1,5-10'9 Ku/n, 1. e. nouTn B yeTblpe pasa Bbiwe [Ks. ITo obcToATENLCTBO NOTPE6OBANO
NPUHATUA pagMKanbHbIX Mep MO NpeaoTBPaALLEHUIO CMbIBA PAAMOHYKAMAOB HAa NPOMMNOLLAAKE, KaK C
NOBEPXHOCTHbIMWU, TaK W MNOA3EMHbIMM BOAAMMW. ITU Mepbl OblIM OCYLLECTBAEHbl Ha MNpPaKTUKe:
«CTEHKa» B FpyHTe, «PuUnbTpytowme Aambbl Ha BCeX BOAOTOKAx B BAMIKHEN 30HE», CKBAXKUHbI AnA
nepexsaTa 3arpA3HEHHbIX MOA3EeMHbIX BOA, CTeKalWwMux M3 Bogoema-oxnagutena B p. lNpunars,
obsanosaHue 6eperos p. MNpunsTo.

Ha ocHOBaHWW BbINOJIHEHHbIX OLEHOK OblN cAenaH BbIBOA O TOM, YTO B CAy4Yae CMbIBA
WHTEHCUBHbIMU [0XAAMU PAAMOAKTUBHBIX NPOAYKTOB C 3arpsAisHEHHbIX BOA0C6OPOB M No3XKe
— NaBOAKOBbIMW BOAaMK B norime p. MNMpunAaTb, KOHUEHTPaUMUM PasMOAKTUBHbBIX BELLECTB He
NpeBbICAT NPeAeNbHbIX YPOBHEN, YCTAHOBAEHHbIX HOPMaMW paanaLMOHHOMW 6e30nacHOCTH.

K KoHuy aBrycta 1986 r. Ha OCHOBe YyTOYHEHMA 3HAYEeHMM 3anacoB PAAMOHYKAINAOB Ha
3arpA3HEHHOMW TeppuTOpPUKW, MNPOBEAEHHbIX ChneuuanbHbiIX MOAENbHbIX W  NOAEBbIX
3KCMEPMMEHTOB MO YTOYHEHUI KO3POPMLMEHTOB CMbiBa, M Ha 6ase pa3paboTaHHOM
MaTeMaTUyeckon mogenn 6bin NOArOTOBAEH YTOYHEHHbI MPOTrHO3 3arpA3HeHWA BOAbl B
p.Mpnnate N NOCTyNnAeHNA paanOaKTUBHbLIX BewecTB B Knesckoe BogoxpaHuaniwe Bo Bpems
BeceHHero nonosoaba 1987 r. [14].
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Puc. 6.21. PacnpegeneHue ypoBHei paamaumn (MKP/u) Hag Bogoit Knuesckoro BogoxpaHuamiLa
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cwemku 10.08.88 r.



YTOYHEHHbIN NPOTrHO3 M nocneayowme nogpobHble HabAAEHNA 33 KOHLEHTpaLnaAmm
paAMOaKTMBHbIX Bewects B p.Mpunate M  KuMeBCKOM BOAOXpaHUAMULWE NOATBEPAUAU
npaBUIbHOCTb NpeABapPUTENIbHOIO NPOrHo3a (cm. ra. 2).

MpueepeHHble Bbiwe (M. 6.6) 0606WEHHbIE NapaMeTpbl CMblBa PagMOHYKAMA0B Le3ua
N3 KCBEXWUX» BbINAaAEHUIN MOXHO MCNONb30BaTb A4 NPOrHO30B 3arpsA3HEHUA NOBEPXHOCTHbIX
BOA UE3MeM W APYrMMU PaaMOHYKAUAAMKU B MNepBbiit BECEHHMIN NaBOAOK M nocaeaytouime
rogbl nocne AagepHOM aBapuu, eCaM B KayecTBe NPOCTOM IMNUPUYECKOM pacyeTHON moaenu
BOCMNO/1Ib30BaTbCA COOTHOLWEHMUAMM

val = > 0S8
Ci= /VICO'Z }\c T .

Mo moAaenn ¢ AOCTAaTOYHO BbICOKOW CTEMEHbID HAAEXKHOCTU MOXKHO OUEHUTb BEPXHUM
npegen NPOTrHO3UPYEMbIX KOHUEHTPaUUA paguouesus B peyHblX BoAax B nepuos naBoAKa,
npuHAs Mc = 84103 m™* u K¢ = 5010 (0,05%). OueBMAHO, YTO ANA OLUEHKW 3HAYEHUN ITUX Na-
pameTpoB AN KaKoro-nnbo i-ro paguoHYKAMAA NO MMEUMMCA SKCNEepUMEHTa/IbHbIM
AaHHbIM HeT HeobxoAMMOCTM nNpPOBOAUTbL CbemMKy B BogocbopHom bOacceHe AnA
onpeaeneHus cpeaHen NNOTHOCTU 3arpA3HEHUA Gi UM NOAPOBHbBIN MOHUTOPUHT COAEPXKAHUA
3TOro paiMOHYK/INMAA B BOAHOM CTOKe Yyepes3 HabawaaTtenbHbli CTBOP. ECAIM Mbl nCcnoib3yem B
KauyecTBe OMOPHbIX XapaKTEPUCTUK CMbIBa, NosiydyeHHble ans uesna (Mco n Keo), aHanormuHble
NMPOTrHO3HbIE XapaKTEePUCTUKM Ana nwboro i-ro paguoHYKAMAA MOXKHO MNOAYYUTb U3
COOTHOLWEHUN

—_—

C[ Op
A/IC!' — A/Icu C ’

0 (OF]
O L
% CONTE L a1
roe (Ci/Co) u (00/0;)) — COOTBETCTBEHHO CpefiHMe OTHOWEeHWA 3HAYeHWW KOHUEeHTpauuu B

BOAHOM CTOKE M MJIOTHOCTU 3arpA3HeHnA Ha Bogocbope ANA i-ro paguoHYKInAa U ONOPHOro
paguoOHYKAMAA Ue3usa. ITU cpefHue OTHOLIEHUS MOTYT ObiTb OLEHEHbI, KaK NpPaBuao, NO He-
60/1bWIOMY YMUC/TY SKCMEPUMEHTANbHbIX AaHHbIX.

B KauecTBe npumepa NpUMEHEHUA TaKoMW MeTOoA0JIOTMM MOXKHO OLeHUTb NapameTpbl
cmbiBa 2°Sr ¢ Bogoc6opHoro 6GacceiiHa [Henpa, MCnonb3ys AaHHbie [4] O COOTHOWEHUM
aktTuBHocTei ’Cs/°%Sr B BbiNageHMAX Ha BOAOCGOPHYIO NAOWAAb U B BOAHOM CTOKe [Henpa
n Npunatun: (0137/090) == 5..10 B 3anagHOM U CEeBEPHOM CEKTOpPax PaAMOaKTUBHOro cneaa,
KOTOpble HaKpbIBalOT paccmaTpuBaemyto Yactb bacceltHa; (C137/Co0) = 10...20 B BOAHOM CTOKe
OHenpa (Bbiwwe Kuesa) u Mpunatu B 1986—1987 rr. C y4eTOM 3TUX OTHOLIEHUW BEpPXHUE
oueHKM Mc n K¢ ana gy 6yayT nexaTb B npejesiax COOTBETCTBEHHO (2...8)-10’3 Mt o
(1...5)¢10", ecnu pna pacyeTa BOCMONbL30BATLCA MPUBEAEHHBIMM B N. 6.6 BEPXHUMU
OLeHKaMM NapameTpoB CMbIBa 137Cs—Mco =810 M n Kco = 5¢10™.

Takmm o06pasom, ANA NPOrHOCTUYECKUX OLLeHOK 3arpA3HeHMA peyHblX BOS,
PaguOHYKAMAAMN LUEe3NA U CTPOHUMA B Nepsble roabl Nocae paguoOaKTUBHOIO 3arpA3HeHus
6onbwmnx BOAOCOOPHbIX Naowanen ¢ TUNUYHBIMU NaHAWAGTHO-3KONOTMYECKMMU YCNOBUAMMU
CpeAHepycCKoOn paBHUHbI MOMHO BOCMONb30BAaTbCA OAHUMM U TEMWU XKe 3HaYeHUAMMU
0606UEeHHbIX NapamMeTPOB CMbIBa, @ UMEHHO: M¢ = (2...8)¢10° M v Kc = (1...5)¢10™,



Fnasa 7
MOAENTMPOBAHUE NEPEHOCA B ATMOC®EPE U OCAXAEHUA HA 3EMHYIO MNOBEPXHOCTb
PAANOAKTUBHBIX MPOAYKTOB

PasBuTME MccneaoBaHUM NepeHOCa 3arpaA3HAWMNX BEWECTB B OKPYXKatlowWwen cpeae, Kak
B6/AM3M OT MCTOYHMKA, TaK M Ha OOAbWKMX pPacCTOAHUAX, 0OYCNOBNEHO OMNACHOCTbIO
3arpsAsHeHus 6uocodepbl pagMOaKTUBHLIMU MPOAYKTAMM U AHTPOMNOTEHHbIMU XMMUYECKUMMU
BewecTBamn. 3arpasHeHWe OKpyKalowen cpegbl B pesynbTaTe MNPOMbIWAEHHOW U
CeNbCKOXO3ANCTBEHHON AeATEeNbHOCTU, OMACHOCTb 3arpsA3HEeHUA MNPU ALEPHbIX UCMbITAHUAX
CTann BecbmMa ocTpoi npobnemon.

OcHoBHOM BKNaz B 3KCMepuMeHTaNbHOe n TeopeTuyeckoe n3yyeHue
Me30MacliTabHOro M KpynHomaclTabHOro pacnpocTpaHeHna npumeceit B aTmochepe BHEC/N
nccnefoBaHUA PagMOaKTUBHOCTM, WIMPOKO MPOBOAMBLIMECA BO MHOMMX CTpaHax C Hayaaom
«aTOMHOM 3pbI».

B pane ctpaH, B Tom uncne n B CCCP, 6binn paspaboTaHbl moaenn paguoakTUBHOTIO
3arpA3HeHMsa MNPUPOAHbLIX cpes NpPU  UCAbITAHUAX SAOAEPHOT0  OPYMMA B  PA3NUYHbIX
NPOCTPAHCTBEHHO-BPEMEHHbIX MacwTabax — OT ANoKanbHoro (mesomacwTabHoro) 4o
rnobanbHoro [2, 3, 7, 8, 21].

Bbixo4, pagMoOaKTUBHLIX NPOAYKTOB B OKpyrKallWyl cpeay B pe3ynbTaTe aBapuu Ha
YepHobOblnbcko ADC 3acCTaBWA  yYeHbIX pPas3HblX CTPaH HenocpeacTBEHHO 3aHATbCA
METEOpPO/NIOTMYECKMMMN  acneKkTamMum  nepeHoca  pPaaMOHYKAMAoB B atmocdepe #
MaTeMaTUYeCKMM MOoAeNMpOBaHMEM 3arpsA3HEeHMA NPUPOAHbIX cpes B pe3ynbraTe
OONTONEePUOAHbIX aBapUIHbIX BblI6pPOCOB pPaAMOHYKAMAOB. B HacToAwee Bpems MOABUAUCH
paboTbl NO MOAE/NMPOBAHUIO PACNPOCTPAHEHMS PAaANMOHYKANAOB B aTmocdepe U ocaKaeHus
MX Ha 3eMHYI MOBEPXHOCTb, a TaKXe 3arpA3HeHWA BOAOEMOB B pe3y/bTaTe aBapuMu Ha
YepHobbinbckoh ADC B pa3HbiX NPOCTPAHCTBEHHO-BPeMeEHHbIX macwTabax [4, 5, 10, 14, 17,
24]. Mpun 3Tom ucnonb3yTcA pas3paboTaHHble paHee MOAENM MEepeHocCa 3arpA3HA LWLKX
aTmocdepy BeWecTB NPU UCNbITAHMUAX AAEPHOT0 OPYKUA.

Mopaenu npeacTaBnaoT cobol narpaHXeBO WAW 31MNEpPOBO OMNMCaHWE nepeHoca MU
OCa’KAEHUA pPAAMOAKTUBHbLIX MPOAYKTOB, HEMPEpbIBHO MNocCTynawwmx B aTtmochepy w3
NMOCTOAHHOTO M/JIN AaBAPUIMUHOIO0 UCTOYHMKA, U OXBATbIBAOT MPOCTPAHCTBEHHbIE MacwTabbl OT
[ECATKOB 10 HECKO/IbKUX TbICAY KUNOMETPOB.

7.1. 3AAAYUN MOAENNPOBAHUA NEPEHOCA PAANOAKTUBHDbIX MPOAYKTOB

MogaenvpoBaHMe pPacnpOCTPAHEHMA PAAMOAKTMBHbLIX BELWECTB OCyLLecTBAAETCS,
npexae Bcero, Aaa NoOHMMaHUA obuwein GU3nYecKom KapTUHbI GopMUPOBaAHMNA aTMOChEPHOTO
3arpAsHeHMs U aTmocdepHbIX BbINAAEHUMN  PALMOHYKAMAOB, YTOYHEHUA  AUHAMUKMK
napameTpoB MUCTOYHWKA BbIGpPOCA PagMOAKTUBHOCTU, OLEHKM KONMYecTBA PALMOHYKANAOB,
BbIHECEHHbIX 3a nMpeaenbl TepPpUTOPUM CTPaHbl W, HAKOHEL, OLEHKM 3arpAsHeHusA
OKpyatowen cpeabl U ero NnocaeacTBUN.

B noanep)kky KOHBEHUMM O CBOEBpPEMEHHOM OMOBELWEHUU O ALEPHON aBapuw,
pa3spaboTaHHOM nocne YepHoObINILCKOM aBapuu, KOTopasa BowWwAA B cuay 27 okTAbpa 1986 r.,
cywecrtsyeT HeobxogmmocTb B pa3paboTke KpuTepues MOAENMPOBAHUA aTMOCHepHOro
nepeHoca, pacCeaHUA U BbINALEHUA PALUOHYKNNAO0B, OLEHKN A030BbIX HAarpy3oK. 3TO BAXHO
B LEeNnAX paAMoNOrnMyeckom 3awuTbl, 4YTOObl MOBBLICMTb TOTOBHOCTb K aBapuu, MUcxoas w3
NOTEHUMANbHbIX BO3MOMHOCTEN TPAHCIPaHUYHbIX BbIBPOCOB pPaAMOAKTUMBHOTO MaTepuana u
pacnonaraa MMHMMaNbHOM MHPopmaunein, HeobxoaAMMOW ANA OLEHKU ero pacnpocTpaHeHuUs
M BO3AEWUCTBMA Ha 340poBbe HaceneHua. CoOTBETCTBYHOWMMMU CcTaTbAMM KoOHBeHLUMU



onpepgenaetca WMHPOpMaALUA, KOTOpas [OJKHA NPeaCcTaBAATbCA CTPAHOM-yYaCTHUUEN,
Aatouwen onoseweHne ob aBapuu.

MeXAyHapoaHbIM areHTCTBOM MO aTOMHOW 3Hepruu (MATATI) n MeayHapoaHOM
KOMUCCMEN MO paauonorvyeckon sawmte (MKP3) npuHAT pag onpepensiowmx peleHuin,
peKkoMeHA0BaHbl MPUHLMMNbI NO MNJAHUPOBAHUIO Mep ANA 3aWUTbl HaceneHua B Ccay4vae
pagvauMoHHON aBapuun. BcemupHas meTeoponormyeckaa opraHusauma (BMO) u MATATI
B3A/IM Ha ceba co3gaHMe MeXKAYHapOAHbIX PaAMONOTMYECKOW U meTeoposaorndyeckom 6as
OQHHbIX, OCHOBAHHbIX Kak Ha paKkTnyecko nHbopmaumnm ob aBapmax u meteoobcTtaHoBKe, TaK
M HA TpacCepHbIX IKCMEPUMEHTAX, MPOBOAMMbBIX B LLeNAX NPOBEPKU U KaNMbBpoOBKM moaenei.
OueHka mopenen NpeacTaBAAETCA BAXKHbIM M KU3HEHHO HeobxoaMMbIM ycnoBuem. EguHbIN
MCTOYHUK MeTeoponormMyeckon MHbopmaummn n tHGopmaLnm o 3arpasHeHUn gonxeH obecne-
YUTb NPOBEPKY YYBCTBUTENbHOCTM CaMUX MOAeNeN, CpaBHEHMEe Pas/IMyHbIX moaenen wu,
HaKoHel, BepuduKayuio moaenem nyTem CpaBHEHMA MO OnpegeseHHbIM KPpUTEepUAM
pe3ynbTaToOB BbIYUCAEHUN U HABNO AEHUA.

B 3TOM nnaHe MOHWTOPWHI OKpy)Katowen cpeabl nocne YepHobbinbckoM aBapum
OONKEH CNYXUTb Ba*KHEMLWMM UCTOYHMKOM 6a3sbl gaHHbiXx. MATAT3 1 BMO cosganu rpynnbl
3KCNepTOB M NPOBENN TEXHUYECKME COBELLAHNA C LeNblo BbiIpaboTKM HeobxoanMMbIX AeUCTBUM
NPU KPYNHbIX AAEPHbIX U XMMUYECKMX aBapuAX. DTUMMK rpynnamn onpegeneHbol TpeboBaHmA K
HeobxoaMMO BXOAHOW METEOPO/IOrMYECKON U pagnonornyeckom MHGopmMmaLnum 1 BbIXOAHOM
npoaykumm mopenen. BxogHaa MHPopmauma npexkae BCero BKAKYaeT B ceba paHHble O
TEKYWMX UM  MNPOrHO3UPYEMbIX METEOPONOTMYECKUX WU TUAPONOTUYECKUX  YCAOBUAX,
HeobXxoaUMbIX ANA NPOrHOo3a O6/JMKHEro M TPaHCIPAaHMYHOTrO MNepeHoca pPafMOaKTUBHOIO
MmaTepuana; obwme XapaKTEPUCTUKM WMCTOYHMKA PaALMOAKTUBHOIO Bblibpoca; pesynbTaTbl
MOHWUTOPUHIA 3arpA3HEHHOM OKpyXKalowen cpeabl. BoixogHaa npogykuua moaenem A0NXKHA
coneprkaTb TPAaeKTOpMM nepeHoca BO3AYWHbIX MacCc M3 pakioHa Bbibpoca; NporHo3 noneu
KOHUEHTpauMM W BbiNAaAEHUA pPaAMOHYKAMAOB Ha oOnpeaeseHHOe BpemMA; OLEHKY
Heonpeae/seHHOCTEN B YNOMSAHYTbIX Bbllle BenandymHax. MATAT3 n BMO cornacuamncb TakxKe
ncnonb3oBatb rnobanbHyto cuctemy Ttenecsasn (FCT) BMO pana onepatuBHoro obmeHa
METEOPO/IOTMYECKUMN U PASNONOTUYECKUMM AAHHBIMMW.

7.2. METEOPO/NIOTMYECKUE YCNOBUA PACIPOCTPAHEHUA U BbICOTbl NOABEMA
PAOUOAKTUBHbLIX NPOAYKTOB NMPU ABAPUA

PaioH YA3C Ha momeHT aBapuu 26 anpena 1986 r. HaxoauACA B MaNorpagMeHTHOM
H6apuyeckom nose co cnabbim BETPOM NepemMeHHbIX HanpasaeHui. Moroaa Ha 6onblwen YacTu
EBponbl onpegensanacb OOWWMPHBIM  AHTULUMKIAOHOM, LEHTP KOTOPOro Haxoauaca B
Mpeaypanbe (puc. 7.1) n obnacTbto HU3KOro pasneHusa mexagy WcnaHaven u Cesepo-
3anagHon EBponow; 3Ta cuctema obycnoBMAA OrO-BOCTOYHbIA BeTep Haz 3anagHOW 4YacTblo
CCCP, Nonbwenn u CraHaunHasuel. Ha BbicoTax 700—800 m um 1500 m parioHy A3SC
COOTBETCTBOBA/A Oro-3anagHaa nepudepma ob6a1actu BbICOKOTO AaB/ieHUA C NEePEeHOCOM BO3-
AYLWHbIX MacC B 3TOM C/ioe Ha CceBepo-3anag Co cKopocTbio 5—10 m/c. OTo noaTBepxAaeTca
OAaHHBIMWU U3MEepeHUN ypoBHEM paguvauum n pagMOaKTUBHbLIX BbINAAEHUN NO HanpaB/eHUIo
TPAaeKTOpPUMN pacnpocTpaHeHMA BO3AYLWHbIX YacTuy, Ha BbicoTe 0,7 n 1,5 km (puc. 7.2).

O6nacTb BbICOKOrO AaB/AeHUA co cnabbimu BeTpamun onpesenanm ctabuabHble ycaoBuA
NOrpaHMYHOro C€N0oA B HOYHble 4acbl B panoHe ASC. B paHeBHOe BpemAa BbICOTa CNoA
nepemelnBaHmMA cocTaBnana okono 2500 m, 4To NpMBOAMNO K BbICTPOMY NepemMellnBaHUIO
pPagnOaKTUBHbIX NPOAYKTOB B NOrPAaHUYHOM C/A0€ N UX MEPEHOCY HA Pa3IUYHbIX YPOBHAX.

JanbHenwee pacnpocTpaHeHMe BO3AYLWHbIX YacTuy B cnoe 0,7 — 1,5 Km, Bblweawnx ms



pavioHa A3C 26 anpena 1986 r. npoucxoauno B CceBepoO-3anagHOM HAMNpPaBAeHUU C
nocneaylowmm NOBOPOTOM Ha ceBep, B TOM 4ucae Ha Tepputoputo duHaaHamm u Leeuunu
(puc. 7.3a).

B npusemHom cnoe Bo3gyxa 26 anpena nepeHoCc BO3AYLWHbIX MAacC Npoucxoaumn B
3anNagHOM M ceBepo-3anagHOM HAaNpPaB/eHUAX C BbIXOAOM BO34YLWHbIX YacTuy, 26 n 27 anpena
B paloOHbl Ha rpaHuue ¢ MNonbwen n Ha TeppuTopumn cTpaH CKaHAMHABMM, YTO NoATBEpXKAa-
€TCA AAaHHbIMM O pPaAMOaKTUBHbIX BbinageHunax. C 27 no 29 anpena, no gaHHbIM CaMOAETHbIX
M3MepeHni, NepeHoC pagmMoaKkTUBHbIX NPOAYKTOB B MPU3EMHOM C/a0e BO3gyxa B paroHe A3C
Ha BbicoTe 200 m npoucxoamnn K cesepy n cesepo-BocToKy ot A3C.

MeTeoponormyeckme ycaoBus pacnpocTpaHeHUa BO3AyLWHbIX macc B paioHe ASC ¢ 26
no 29 anpena 1986 r. npakTUYeCKM onpenenmnn OCHOBHYH 30HYy cPOpMMPOBABLUMUXCA
ONMKHUX pPagMOaKTUBHbLIX BbiNaZeHUM K ceBepo-3anagy W ceBepo-BocToky ot A3C. 370
NOATBEPKAAETCA CAaMONETHbIMU W3IMEPEHUAMU pacnpesenceHNnin ypoBHEN paguauunm Ha
MECTHOCTM B B/IMKHEN 30HEe, KoTopble OblIN caenaHbl B NocaeaytoWwme gHu.

B ganbHelwem 3HaYnTENbHbIM BbIXOZ PagMOaKTUBHbBIX NPOAYKTOB U3 30HbI A3C M UX NepeHocC
NPOAOMKANMCE NPEMMYLLECTBEHHO B OrO-BOCTOYHOM W HOXHOM Hanpas/eHUAX BNAOTb A0 7—8 mas
1986 r., 06ycnoBUB pagMOaKTUBHbIE BbINaAeHUA B 3TUX HanpasaeHuax (puc. 7.36).

Puc. 7.1. CuHONTMYECKan KapTa, 26.04.88 r. (15 4 mcK).

AHanuns Bcex TPAeKTopMM YacTmy, Ha ypoBHAX 850 1 925 rMa, paccunmTaHHbIX Yepe3 6-4acoBble
WMHTEpPBA/ibl OT MOMEHTa BbIXoAa 4YacTuu, M3 30Hbl ADC ¢ 26 anpens no 5 mas (puc. 7.4) Ha ocHoBe
meTeonHbopMaumnm, KOTopasa npowna obbeKkTUBHbIN aHanu3 B M'mapometueHTpe CCCP, noKasbiBaeT,
YTO MepeHoC PagMOaKTMBHbLIX BO3AYLWHbIX MacC Mpoucxoaun Hag Tepputopueint Esponbl
HepaBHOMepPHO. Hambonee WHTEHCUBHbIM NepeHOC Habntoganca Hag [Monblwel, ABcTpanuen,
®paHuuelt u BennkobputaHmen.

Momumo obuert CMHONTUYECKOM W TPAeKToOpHOW MHPOpMaLMKW, B LENAX MOLENMPOBAHUA
ONMMKHUX BbINAAEHUIM PAAUOHYKNMAO0B Obliv cOoOpaHbl AaHHbIE LWAPOMNWUAOTHbLIX HabnwaeHUn o
HanNpPaB/IEHNN U CKOPOCTM BETPA B a3pONOPTaX, NPUMbIKAIOWMX K PalnoHy aBapun, a MMeHHo: Kuesa
(Mynsanbl, Bopucnonb), Mo3sbipa, lomens, YepHurosa, a Tak»Ke JaHHble paanMo30HANpPOBaHUA B Kuese
c 26 anpena no 1 maa 1986 r.
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Puc. 7.4. TpaeKTopumu pacnpocTpaHeHua YacTmL, u3 paioHa YASC Ha yposHsx 850 rMa (a) n 925 rfMa (6) yepes 6-4acoBble MHTEPBAsbI C
26.04.86 1. N0 29.04.86 r. (Ha yposHe 925 rla ¢ 30.04 no 5.05.86 r. yepes 12-yacoBble UHTEPBAbI).

Mo cneynanbHo paspaboTaHHOM nporpamme NO AaHHbIM MEPBUYHbIX HabAAEHUN
BbIYUCNANUCL CpeaHMe 3HAYeHMsA HanpasB/ieHWA M CKOPOCTM BeTpa B C/loe OT 3eMHOW



NOBEPXHOCTM A0 3a4aHHOM BbICOTbI (CM. ra. 3).

Kak yxe oTme4yanocb, Hanbonee mouHOE UCTEYEHWE PALMOAKTUBHBLIX MPOAYKTOB U3
aBapuiiHoro 6a10Ka Habatoganocb B NnepsBble 2—3 cyT Nocne aBapuun. Boicota cTpym 27 anpens,
NO CamMoO/JIeTHbIM faHHbim, npesBbiwana 1200 m B ceBepo-3anagHOM HaMNpaBAeHWUW Ha yaa-
NIEHNN HECKOJIbKUX OEeCATKOB KMIOMETPOB OT MecCTa aBapunu. 27 1 28 anpens MaKCMManbHbIM
YypoOBeHb paauauum oTmedasnca Ha BbicoTe 600 m B6aAM3m A3C. B nocneaywouwme gHu, no
AaHHbIM BM3Yya/ibHbIX HabOAEHUI, BbicOTa CTPYM He npesbiwana 200—400 m.

N3mepeHna yposHeln paamaumm Hag Esponoin, AnoHunein n CLLA nokasanum npucytcteume
CBE)MUX MPOAYKTOB Ha BbICOTax A0 7 KM 4Yepe3 HECKONbKO AHeN nocne aBapwuu. Bbicokue
3HaueHun KoHueHTpauum ' n ’Cs 6binn 3aduKcMpoBaHbl Ha ceBepo-BocToke Moabwm 30
anpena B uHTepBane BbiCOT 0—3 KM; Bbille 3TOr0 YPOBHA KOHLEHTpauumn 6blanM 3HAYNTENbHO
HMXe. Ha ocHOBe 3TUX AaHHbIX AenaeTtca nNpeanonoXKeHue, YTo B nepsoi ¢ase Bbibpoca
paAMOaKTMBHbIE NPOAYKTbl PACNPOCTPAaHMUANCL A0 YPOBHA 7 Km [17].

Mbl cuMTaem, YTO 3TO MOF/I0 NMPOU3ONTU NO HECKOABbKMM MPUYMHAM: BbICOKAs CTEMEHb
KOHUEHTpauuuM TeENNOBON 3HEPTMN NPU NEePBUYHOM BblOpOCE B3PbIBHOIO XapaKTepa; CUAbHOE
aTmocdepHoe nepemelMBaHWe B pe3yabTaTe rpo3oBbix WTopmoB B6AM3M AIC; HaKoHel,
noabem pPagMOaKTUBHbLIX MNPOAYKTOB TennbiMW ¢GPOHTaJbHbIMM BO3AYLWHbIMWU Maccamu,
PacnofIOKEeHHbIMU MexXay YepHobbinem n banTuncknum mopem.

Npegnonaraetcs, 4YTO OCHOBHAA 4acTb BbllWeAWMX B MNOCAeAYOWNA nNepuog
pPaAMOaKTMBHbIX NPOAYKTOB Haxoautca B cnoe 0—1,5 km [24].

7.3. MOLE/IMPOBAHUE PALANOAKTUBHbIX BbIMAAEHUN B B/IMKHEN 30HE YASC

MpocTpaHCTBEHHbIN MacwTab BbINAAEHMIA OT TAaKOro MOLWHOro MCTOYHWKA Bbibpoca
PaAVMOHYKANAO0B, KaK aBapuiiHbii 610K YADC, cocTaBaseT n[eCATKM KUAOMETpPOoB ANA
NOKanbHbIX (6AMXKHMX) BbINAAEHUIN, COTHU ANA Me30MACWTabHbIX U TbICAYM KMIOMETPOB —
ONA PerMoHaNbHbIX.

PaccmoTpuMm  ocaxpeHue  paAMOaKTMBHbIX  MPOAYKTOB,  A/UTEeNbHOE  BpemsA
nocTynatowmx B atmochepy u3 aBapumHoro 6s0Kka YepHobbinbckoit ADC, B pesynbraTte
KoToporo cdopmMMpPOBANOCb OCTAaTOYHOE paAMOaAKTMBHOE 3arpA3HeHMe MeCTHOCTU B palioHe
A3C Ha yaaneHunax ao 100 Km.

MacwTab MOLEeNNPoOBaHUA, OrpaHUYeHHbIN pPalioHOM, HenocpeacTBEHHO
npumbikatlowmm K AIC, onpepgenseTr cneumdmky Heobxoammon BxogHOM MHPopmMauuu o6
MCTOYHUKe BblIOpOCa, a TaKKe MEeTeopONIOrMYecKUX pJaHHbIX. B oTavume, Hanpumep, oOT
MOAENNPOBAHMUA TPAHCTPAHMYHOrO nepeHoca Ha 6osblMe paccToAHWMA, Korga npumech
MOXHO CYMTAaTb OAHOPOAHOM NO pasmepam U UCNONb30BaATb CTAHAAPTHbIE MPOCTPAHCTBEHHO-
BPEMEHHbIe XapaKTepPUCTUKKN NONA BETPA, B AAaHHOM c/ayyvyae Heobxogumbl (MNn xenatenbHbl)
AeTaNbHble XapaKTEePUCTUKM UCTOYHUKA (BbICOTA, AMHAMMUKA BbiXOAa, AUCMEPCHbINA COCTaB U
Ap.) n noapobHble BpeMEHHbIe XapaKTEPUCTUKM NOMA BETPaA.

B npouecce Bbibpoca B atmocdepy nNOCTynanum pasHble TUMNbl pPALMOAKTUBHDLIX
as3po3o/sied C pPasiMYHbIMU  UIUYECKMMU XapaKTepucTukamu. [pouecc ob6pasoBaHUA
AMNCNEePCHOro COCTaBa a3pP030/1e HOCUA CNOXHbIMA XapaKTep, CBA3AHHbIN C BbIHOCOM FOpAYNX
YyacTuu, Koarynauumen, KoOHAeHcauuer wn T. 4., a pPagUOM3OTOMHbLIA COCTaB aspo30nn
onpepenAnca HakonneHHbimu B TBDJ1 npoAyKTamu geneHuva, Agapamu roproyvero, a TaKxKe
ycnosmaMmun ux OGpakuMOHMPOBAHMA NpU BblHOCE B aTmochepy M GOPMMPOBAHUMU CaMMUX
a3p030/IbHbIX YAaCTUL,.

AHanns npobol BO3ayxa, otobpaHHOM Ha BbicoTe 400—600 m 27 anpena B panoHe A3C,
nokKasas, YTo pasmepbl rOPAYMX YaCTUL, U3MEHANUCL OT e4UHUL, A0 AECATKOB MUKPOMETPOB



Ha poHe MHoKecTBa Honee menknx YacTumy,. He pacnonarada TOYHbIMU UCXOLHBIMU JAHHBIMU O
pacnpegeneHMn YacTuy, nNo pasmepam npu  Bblbpoce, wucnonblyem 6onee npocToe
npeacTaBneHMe O pacnpefeneHMuM 4YacTul, B OrFpaHWMYEHHOM AManasoHe pa3Mepos,
nossosflolWee onucatb OAMXKHME pPaAMOAKTUBHbLIE BbiNageHuWA. byaem cumTaTb, KaK 3TO
caenaHo, Hanpumep, B paboTte [3], YTO MHTerpasbHOe pacnpeaesieHMe CyYMMapHOM ramma-
aKTMBHOCTM YacTul, B onpeaeneHHOM WUHTepBase pasmepoB, popmupyrowmx BANKHUNA cnea,
annpoKCcMmupyeTca NorapndmMmyeckm HOPpManbHbIM 3aKOHOM CO CAeAyOWMMM NapameTpamm
pacnpegeneHusa: meanaHHbin gnameTtp § U CTaHAAPTHOE OTK/JIOHEHUe O.

PaanoaKTuBHbIE BewecTBa, NOAHATbIE U3 aBapuMMHOro 610Ka TeNN0BbIMM NOTOKAMM Ha
BblCOTY H, npeactasnAawTcA B BUAE MNOCTOAHHO AENCTBYHOWEro NpUNoAHATOrO TOYEYHOrOo
MCTOYHWKA MNOAMAUCMAEPCHON NpPUMECKH, HeNnpepbiBHO MUCMAyCcKalowero B aTmocdepy
paguoOaKTMBHbIE YacTULUbl, pacnpegeneHne aKTUBHOCTM KOTOPbIX, B 3aBUCMMOCTM OT MUX
pasmepa, NOAYNHEHO NOorapnPMmUYECKM HOPMAAbHOMY 3aKOHY.

PagnoaKTuMBHble BbINAaAeHUA Ha 3€MHYI MNOBEPXHOCTb W3 3a4aHHOIO0 WMCTOYHWUKA,
pacnonoXeHHOro Ha BbicoTe H, onpeaenaoTca KMHEMATUKOM FPaBUTALLMOHHOIO OCaXAEHUSA
YyacTuUu, B MEpPeMeHHOM BO BPEMEHW MoJie BeTpPa C YYETOM WX FOPU3OHTaNbHOW anddy3sunn.
TpaeKTOpMM NepeHOCa 4YacTUL, PacCCYMTbIBAOTCA HAa OCHOBE pacnpeneneHna BO BPEMEHMU
HanpaBAeHUN U cKopocTel BeTpa B caosax H = 0..1000 m mam H = 0...500 m B 3aBUCMMOCTU OT
Ha4YyanbHOW BbICOTbl MCTOYHMKA. 3HayYeHMA HanpasneHua (@) wm ckopoctu (v) BeTpa B
NPOMEKYTOUYHbIX BPEMEHHbIX MHTEPBANAX BbIMNCAAIOTCA UHTEPNOAALUEN:

v=vy+at, o= (v, —vi)/(ta — t),
@ = @1+ Bt, B = (Q2-1)/(t2-t1). (7/1)
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(yron ¢ oTcumTbiBaE€TCA NO YaCOBOW CTPE/IKE OT OCKM KOOpPAMHAT).

Bpemsa najeHwWs Yactul, guametpom & (maoTHocTb 2,5 r/cm®) onpesenserca BblCOTOM
MCTOYHMKA H M CKOPOCTbIO YacTuLl, annpoKkCUMMMpyemon 3asmcumoctamum w = 0,025 (6 — 22)
[km/u] ons & > 44 MKM; w = 2,85¢10™ &% [km/u] ons & < 44 mKm. JNvHa ropusoHTaNbHOM
NpoeKUUN NPONAEHHOTO YacTmuel Nytu | n KOOPAUHATLI YacTUL, X MU Yy 32 BPEMA OCaXKAeHua
onpeaenaAlnTCcs CYMMUPOBaAHMEM NPUpPaLLEHUN.

Mo mepe ocaxaeHus eaAMHUYHOM nNopuUM MOHOAMCNEPCHON dpaKkunum Yactuy,
nocnegHve gnddyHANpPYOT B aTmochepe, M BKNAL KAXAOW BbiNasBwen Gpakumum yYactuy B
3aQaHHY0 TOYKY Ha 3eMHOM MNOBEPXHOCTM oOnpeaenseTca MX pacCeMBaHUMEM 3a Bpems



nageHna t = H/w. W3BecTHo, 4To ANSA NONAMAMUCMIEPCHON MPUMECKH paccesHMe YacTul no
BEPTUKAZMN M B HANPaB/IEHNUM BETPA MOXKHO He y4YnTbiBaTb [9].
FopusoHTanbHasa andodysma B atmochepe onucbieaetTca pyHKUMNEN

BT )=

T~ re

exp} —— 1, o0,~0,08, (7.3)
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roe r — paccToaHMe MeXay LEHTPOM BbiNaAeHMA NOpLUUM MOHOAUCTEPCHOM dpaKLnm YacTul,
M TOYKOW, B KOTOPOM BbIYMCAAETCA MNJOTHOCTb BbiNageHWN. PaccToaHMe r U NPONAEHHbIN
YacTUUEN TOPM3OHTANbHbLIN NyTb | 4O ee nageHna onpeaenalnTca NepemMeHHbIM BO BpeMeHMU
nonem BeTpa. [IOTHOCTb pPaAMOAKTUBHbLIX BbiNageHUM P Ha NOBEPXHOCTM OT WUCTOYHMKA
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HecTaunmoHapHOCTb UCTOYHMKA Q(t) yuymTbiBaeTcA NyTeEM M3MEHEHMUA ero napameTpos
(MOWHOCTM M BbICOTbI) B 3aAaBaeMblX NPOMENKYTKax BpemeHun (ti, t;) U cymmupoBaHuem
pacyeTHbIX 3HAYEHMN NNOTHOCTU BbINAAEHUI, NOAYYaEeMbIX ANA 3TUX UHTepBanosB. Ansa co-
KpalWeHMs MalWMHHOTO BPEMEHM UCNONb30BancA TabAuuHbiA cnocob npeacTaBieHUs
dyHKRUnM F(r, 1) gna paga GUKCMPOBAHHbIX apryMeHTOB T, /, 3a4aBaemMbiX B 1orapnudmmnyeckom
maclTabe.

7.3.1. Pe3ynbTaTthl pacyeToB YPOBHeM paguaumm Ha 6anxkHem cnege

B KayectBe <¢aKTU4YecKoW MHPoOpmauLMM O PaAAMOAKTMBHBLIX BbINALEHUAX OT
YepHobbinbckon A3C MCNoONb30BaNUCb [JaHHble pacnpepeneHna ypoBHeW pagnauMu Ha
3eMHOM NOBEPXHOCTWU, MONYyYEeHHble C MOMOLLbDO CAaMONEeTHOMW asporamma-cbemku. [Ana
CONOCTAaBNEHMA AAHHbIX U3SMEPEHUIN B Pa3/IMYHble AHM NOC/e aBapuUM BBOAMNACb NOMNPaBKa Ha
paAMoaKTMBHbIN pacnag. OaHako conocTaBneHuMe GaKTUYECKUX KapT pacnpegeneHus
MOLWHOCTM A03bl Ha OAMKHEM cnepe, MONYYEHHbIX B pa3HOe BPemMA CbeMOK, gaXe ¢
nonpaBKOM Ha pacnaj BbiABMIO HEKOTOPOE pas3nnyme B KOHOUTypaL MmN OTAENbHBIX U3ONUHUNA.
Takoe pas3ninume MOXKeT BO3HMKATb B pe3y/ibTaTe Lesioro paaa o6beKTUBHbIX U CyObeKTUBHbIX
NMPUYMH, TAaKUX, KaK TOYHOCTb MPMBA3KM K MECTHOCTU B Mepuojs CbeMKW cnena; nepecyer
3HAYEeHUN MOLWHOCTM A03bl, UBMEPEHHbIX Ha BbICOTE NOJIE€Ta, K YPOBHIO 3€MHOM NOBEPXHOCTMW.
KannbpoBKa annapaTypbl, NOCTPOEHWE KAPT pPasHbIMWU OAbMU; BO3MOXKHAA MUTpaLMA
PagMOaKTMBHbIX NPOAYKTOB M Ap. [loaToMmy HenocpeAcCTBEHHOE WCNO/b30BaHME KapT
pacnpepeneHna MOUHOCTM 403bl ANA OLEHKW NAapaMeTPOB MOLENN BbI3biBAET oNpesesieHHble
TPYAHOCTHU.

B cBSi3M C 3TUM Obi MCMNO/Ib30BAH WMHTErpanbHbI aHANN3 MONYYEHHbIX Pe3y/abTaToB
BCEX a3pPOramMma-CbeMoK, KOTOPbIM «HUBENUPYET» MNepeyvYucNeHHble Bbllle BO3MOMKHbIE
HeToyHocTU. Ha pwuc. 7.5 noKasaHa 3aBUCMMOCTb NJaoOWAAEN (KMZ) pPaAMOaKTUBHbBIX
BblMageHUN Ha O6AMMKHEM cnege OT M3OYPOBHEN MOLLHOCTM A03bl, OrPaHUYMBAKOUIMX MSO-
Wwaab, U C y4eTOM NPUBEAEHUNA AAHHbIX a3POraMmma-cbeMOK K O4HOMY BPEMEHMU, @ UMEHHO K
29 mana 1986 r. BHyTpu naowaam, orpaHUMYeHHON M3O0NNHUEN, MOLWHOCTb 403bl 6OMblIE MAK
paBHa 3agaHHOW. Kak BUAHO M3 puc. 7.5, pe3ynbTaTbl pa3HbiX CbEMOK AO0CTAaTOYHO 6AU3KMU
mexnay coboi.

danbHelwaa 3agadya cocTossa B TOM, 4yTobObl nopgobpaTb Takue 3HayeHua § M O
NIOTHOPMaNbHOro pacnpeaeneHunsa, Npu KOTOPbIX paccynTaHHaa no moaennm u dakTuyeckas
3aBMCMMOCTU nNjowagen paanmoakTUBHbLIX BbiNaAeHUW Ha OAMKHEM ciefe OT M30YPOBHEW



MOLWWHOCTM A03bl P Hanbonee 6aAM3KM. DTO MOXKHO cAenaTb, TaK KaK OCTa/ibHble MUCXOAHble
napameTpbl MOAENN — BbICOTA, AMHAMMKA BbIXO4a PAafgMOAKTUBHBIX NMPOAYKTOB U U3MEeHeHUe
BO BPEMEHM NONA BETPA — YyXKe U3BECTHbI.

3HayeHMA £ M O onpeaenanncb NyTEM YUCNIEHHOTO 3KCNEePMMEHTA TaK, YToObl NONYYUTH
Hauayywee coBnageHne ¢ GaKTUYeCKOW Kpueon (cm. puc. 7.5), NOCTPOEHHON MO [aHHbIM
asporamma-cbeMoK. Ha pucyHKe TaKXke npuBegeHa pacyeTHas 3aBucMmoctb S ot P ¢
napameTpamu pacnpegenenus ¢ = 50 mkm n o = 0,25.

Ha puc. 7.6 npeacTtasneHa KapTa pacnpeneneHuma ypoBHEN paauMauum Ha BAUKHEM
cnepae ot YepHobbinbckort ADC Ha 29 maa 1986 r., paccyuMTaHHaa no MoAenu ¢
BbllWeyKa3aHHbIMW NapameTpamn pacnpegeneHms raMmma-akTUBHbIX NPOAYKTOB MO pa3mepam
4acTUL, W NPUHATbBIMM  UCXOOHbIMM  3HAYEHUAMM  BbICOTbI, AWUHAMWKKM  BbIXOAaA
PagNOAKTUBHOCTM, @ TaKXKE BPEMEHHbIMM XapaKTEPUCTUKAMM NONA BETpPa.

PrEly
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Puc. 7.5. 3aBMCMMOCTb N0OLWAAN PaANOAKTUBHbBIX BbiNaAeHUIA Ha BAMKHEM cefie OT M30YPOBHA MOLWHOCTK A03bl (1986 T.).
| — cpefiHee 3HaYeHWe, NONYYEHHOE MO pe3ynbTaTaM U3MepeHui; Il — pesynbTaTbl pacyeTos;
1 — paHHble u3mepennin 1.05, 2 — 11.05; 3 — 29.05; 4 — 26.06; 5 — 13.07; 6 — 20.11.

MpeacrtaBneHo TakXe ¢daKTUYECKOe pacnpeneneHme ypoBHEN paguaunm no AaHHbIM
asporamma-cbemMKuM. HayanbHasa BbICOTA NOAbeMA PALMOAKTUMBHBLIX MPOAYKTOB B pacyeTax
npuHMmanacb pasHon 1000 m go 17 4 (mckK) 28 anpena 1986 r., ganee oHa cYMmTasacb paBHOU
500 m. HanpaBneHuna BeTpa CHMMaAIUCL C TUCTOrpammbl (cm. puc. 3.8) yepes Kaxabie 2 Y.

B KauecTBe npuMmepa APYron KapTUHbl U3MEHEHUA NONA BeTpa Ha puc. 7.7 npuBeseHa
KapTa pacnpegeneHvsa ypoBHeW paavaumm Ha O6AuMKHemM caene, paccyMTaHHaa AnAa
rMNOTETMYECKOro C/yyYaa aBapuitHoro Bblbpoca Ha YepHobbinbckoh AIC 30 anpensa, T. e. co
COBUIOM Ha YyeTbipe AHA C aHANOTUYHOM nocaepyowern AMHAMUKON BbIXO4a PagMOaKTUBHbIX
npoAyktoB B atmocdepy. [lpu pacyetax wCnonb3oBaAucb GaKTUYeCcKne AaHHble 06
M3MEeHEeHUN CKOPOCTU M HanpaBAeHWUM BeTpa B paiioHe YepHobbinbckoi A3C ¢ 30 anpens no 4
mana 1986 .



Puc. 7.6. PaccuntaHHoe (2) u usmeperHoe (1) pacnpegeneHvs yposHei paguauuv (MP/u) Ha 3emHoi nosepxHocTy, 29.05.86.

B nepBbix uncnax maa Habnwpganca 6onee ycToMumMBbIM NeEPeEHOC BO3AYLWHBLIX Macc M3
paioHa YepHobbinbckolh ADC M BeTpbl MNPEUMYLLECTBEHHO Or0O-BOCTOYHOIO U HOXHOTO
HanpaBneHW, 4YTO W onpepenset 6Honee NPOCTYIO KAPTUHY pacnpeneneHna ypoBHeu
pagvaumu.

7.4. PETUOHANIbHAA MOAE/Tb NEPEHOCA U BbINAAEHUA PAOUOHYK/INO0B
OT ABAPUU HA YADC

34ecb paccMaTpuMBaEeTCA OAMH U3 BUAOB NarpaHXeBoOM Mogenn — TPAEKTOPHaA Moesb
nepeHoca M OCaAeHMA NOAMAMCIEPCHOM NPUMECU OT HEMPEPbIBHONO WMCTOYHMKA B none
NnepemMeHHOro BeTpa C y4eTOM BEPTUKANbHOM M TOPU30OHTaNbHON aAndPy3un. TpaekTopun oBu-
KEHMA 4YacTUL, PacCUYUTbIBAOTCA MO MNOAK BeTpa Ha yposBHAx 1000, 925 u 850 rlfla Ha
EBponenckon 4YacTu ceBepHOro noaywapua no AaHHbim ML, npoweAwmm OO6BEKTUBHbIN
aHanms.

Mopaenb COCTOMT M3 Tpex OoTAeslbHbiXx ON0KOB: pacyeTa TpPAeKTOPUN ABUNKEHUA
BO3AYLWHbIX YacTUL, U3 paliOHA MCTOYHMKA; pacyeTa BEPTUKANbHOIO NOTOKa NOANAUCIEPCHOM
NPMMECU Ha MNOACTMNAILLYIO NMOBEPXHOCTb; BblMMCAEHUA MHTErpasbHbiX BbIMAAEHUN B y31ax
NPAMOYTrO/IbHOMW CEeTKM Ha cTepeorpadumyeckonm NpoeKLMn 3eMHOM MOBEPXHOCTM Ha OCHOBE
nHbopmauumn, nony4aemon B nepsbix BaoOKax.
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Puc. 7.7. PaccuntaHHoe pacnpeaenieHvne ypoBHe pagmaumm Ha noBepxHocTn 3emam (MP/y)

B pe3ynbTaTe runoteTndeckon asapum 30 anpena 1986 .

MepeHOC Npnmecn oCyLLeCTBAAETCA B HanpaB/eHUAX NOTOKOB Ha ypoBHAx 1000, 925 u
850 rla B 3aBUCMMOCTM OT BbICOTbl UCTOYHMKA. B AaHHOM cay4yae, Nnpu KOHKPETHbIX pacyeTax
MCNONb30BaZIUCb reorpaduyeckme KoopauHaTbl TPAEKTOPUA MNepemMeleHUa  4YacTuy,
paccunTaHHble coTpyaHukamu FMLU T. C. Narasoii u C. J1. Benoycosbim no nx metoay [1].

MNoBepeHne NpMMecH, UCNYCKAaemMo HeENPepPbIBHbIM MCTOYHUKOM, MPOCAEXNBAETCA Hap,
KBagpaTtamm ceTtkm 150x150 Km B 33ag4aHHOM MWHTEpBa/se BPEMEHWU, 4YTO NoO3BoOAAET
paccymMTbiBaTb KOHUEHTpauuun B atmochepe, BbiNageHNA PaAUOHYKANAOB U UX AUHAMUKY ANA
Ka*KAOW BbleaWwen Nnopumnm NpuMecH B 3aaHHOM TOYKE CETKMU.

7.4.1. OnncaHme mogenun

PagnoaKTuBHble Bel,ecTBa, MNOAHATbIe M3 aBapuiMHoOro 6710Ka TeNNOBbIMMU
NMOTOKaMKW Ha BbICOTYy H, npeacTaBnawTca B BUAE MNOCTOAHHO AEWNCTBYHOLLETO
NPUNOAHATOIO TOYEYHOro (MAW NUHENHOro) MUCTOYHMKA MNONUAUCMIEPCHOU NPUMECH,
HenpepbiBHO MCNyCKalowero B8 atmochepy paAMoOaKTMBHbIe YacTuubl. Kak n B paboTe
[4] »w npeabigywem naparpade, pacnpeneneHMe aKTUBHOCTWM pPaAUOHYKAUMAOB Ha
YacTuuax B 3aBUCMMOCTM OT MUX pa3mepa annpoKCMmMuUpyeTcAa Norapudmuyeckm Hop-

MaibHbIM 3aKOHOM CO chnegywouwnmmun napametTpamm pacnpepgeneHmna — mMegunaHHbIM
ANameTpom fu CTaHAOAPTHbIM OTK/IOHEHUEM O
dA 0,434 © (lg §/8)* .
a(0, 09, &)= = exp | ——z’f—]. (7.9)
di 4/ 2765190 i_ 2070 J

HayanbHOe KOAMYECTBO MPMUMECU B UCTOYHMKE HOPMUPYETCA Ha eaAnuHULY nyTem
BBeAEHUNA MHOXUTENA
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ONA OTPaHMYEHHOro cnekTpa pasmepos yactuy (61 < 6 < 6,).

B pamkax NONYIMNUPUYECKOMN Teopum TYypbyneHTHOM anododysnn
HecTalMOHapHbIM nNpouecc paccesHUA MOHOAMUCNEPCHOW MNPUMECU NO BepTUKANMU
onucbiBaeTCA peweHnem ypaBHeHuna gnoddysmnm

g d¢ 0? :
L) s et (7.6)

ot 0z 0z? °?

KOTOPpOE YyAOBJETBOPSACT HaAa4YaJbHOMY YCJ/JOBHIO

(2, 0)=0(z — H) (7.7)
H KpaeBoOMY YCJIOBHIO
d ;
k 24 + wWqg = |3,(/ |\. e h {78)
dz
roe q — obbemMHaa KOHLEeHTpauuMa MOHOAMCNEPCHOW NpUMecHU, ocepatolen co
ckopocTbto w; k — KoapduumMeHT BepTUKANbHON TypbyneHTHoW andodysuu: p —
KO3pOMUMEHT, XapaKTePU3YIOWNIA B3aMMOLENCTBUE YAaCTUL NPUMECKU C NOACTUNAOLWEN
noBepxHocTbto; A — obuee KOAMYECTBO MNPUMECU, BbIAENEHHOE WCTOYHUKOM,

npupaBHMBaemoe K eanHuue. Ha BepxHel rpaHumue npm z = h nponcxoauT oTpaxeHue
npumecun (h — BblcOTa cnoA nepemelwMBaHnA).

BepTMKanbHbIW MNOTOK MOHOLMCNEPCHOW NPUMECHM Ha NOACTUNAN LY
nosepxHocTb paseH I = Bq(0, t), npnyuem npegnonaraem B = w + Bo, T. €. Npu 6onbWINX

ro wB =~ w, a npu manbix — B = Bo. Ana noangnucnepcHom NpumMecu BepTUKANbHbIN
NOTOK ONpeaenseTca UHTEerpanom
8

)= p@q, ¢, w, Hya( 00, 2)ds,
01
w=w (). (7.9)

B nHTepBane BpemeHn 2—144 4 noToK npumecu (B norapupmmyeckom macwTabe)
annpoKcMMmnpyeTcs Kybuuyeckol cnnamH-GyHKLNEN.

Puc. 7.8. Cxematnyeckoe nsobpaxeHue CTpyu Ha PasinyHbie MOMEHTbI BPEMEHMU.
4 o
T,—T — TpaeKkTopuu nepemeLLeHna MrHoOBEeHHbIX Nopumii npumecu 1—4; S;—S, — cermeHTbl CTpyu; S,’, S,” — NpomeskyTouHble
NONIOYKEHUA CerMeHTa S,; G, G' — ancnepcun ans pasanyHbIX NONOXKEHUI cermeHTa; Ry—R,;— NyTb, NPOMAEHHbIN cermeHTom S;.



MocTpoeHne cnNamH-PyHKUMKM npoBOoAMTCA NO 16 y3namM WHTepnoasyuum c
KOHTPO/IEM OTHOCUTENbHOW MNOTPeWwHOCTU B Tpex MNPOMEXYTOUYHbIX TOYKAX MeXAay
y3namu. lMporpamma npegycmaTtpuBaeT TPpU BapuMaHTa BO3MOKHOTO M3IMEHEHWA BO
BPEMEHWN BXOAHbIX NAapamMeTpoB B ypaBHeHUU (7.9), T. e. Tpu cnaanH-PpyHKUUMN.

CTpysa npumecu OT HENpPepbiBHOTO MCTOYHWUKA, Popmumpyemas B NMepemMeHHOM
none BeTpa, annMnpPoOKCMMUPYyeTCcA JIOMaHOW JINHUEN, U3NO0OMbl KOTOPOW nexaT Ha
TPAEKTOPUAX pPaCNPOCTPAHEHUA MTHOBEHHbIX MNOPUUIA MNPUMECKH, NOCTYyMaAKLWUX U3
MCTOYHUKA C nepuoamnyHocTbio At. Takum ob6pasom, KOHPurypauumsa cTpyu B
TOPU3OHTANbHOM MNNOCKOCTM oONpeaenAeTcA MEeCTOMNONOXEHMEM Ka*KAOW MNOpLUKM HaA
OaHHbIK MOMEHT BpemeHU (puc. 7.8). Konnyectso Nnpumecu B Ka*KAOM MNPAMOJUHEN -
HOM CermeHTe CTpyuM Ha MOMEHT GOPMMUPOBAHWUA PaABHO MNPOM3BELAEHUID MOLLHOCTHU
MCTOYHMKA Ha At n npepnonaraeTca paBHOMEPHO pacnpegeneHHbIM No ANNHE CerMeHTa.

Fopu3oHTanbHaA Anddysma npumecn OT CerMeHTa YYUTbIBAETCA NO 3aKOHY

I r* 7 dl
exp | et e

] ]
) -
270 {

roe | — pNAVMHA cermeHTa, r — yaaneHWe oT aneMeHTa cermeHTa d/, gucnepcus o = 0,08R, R —
paccToAHMe, NPONAEHHOE LEHTPOM CEFMEHTA HA MOMEHT pacyeTa.

KOHLLeHTpaLI,Mﬂ oT eANHNYHOTO KOIMYECTBaA NPUMECU B CETMEHTE PaBHa
h?

1 —_—

y 902
ro, ry, I, 0)=———==¢e % X
f ( ; ) d 2()‘:“\/2:1
- (72 > ) R T _
| | (F+ro—ri) { (F4r—r5) (7.10)
X {erf | = + erf 7 i
l, “ ‘,_.\/2!!) 24 2l0 A
13 r(“) - r5) _ -
rie h2=r>— & Y riy U rp— paccTosiiusg OT TOUKH HaAOJI0/Je-

n 412
HUSA A0 KpaeB CEerMeHTa.

Mpeanonaraetca, 4To B Npeaesiax BPpeMeHHOro wara At, CKOpoCTU NepemelLeHMs ero Kpaes
NOCTOAAHHbI. [TPpOMeEXKYTOUYHbIE MONOXKEHNA CErMeHTa 3a4aloTCA C Warom C BAO/Mb TPAEKTOPUM.
Konunyectso npumecu, Bbinagatoulieid M3 CermeHTa CTPyu B 3a[aHHOW TOYKe CTaHAAPTHOM
ceTkn (150x150 km Ha wwupoTe 60°) 3a Bpema npoxoxaeHus (t;, t + &t), c yuetom (7.9) u
(7.10) paBHO

AlL=Q(,) AtTL (1) [ (r3, 13, I, ©)dt, (7.11)

rae Q(to) —MOLLHOCTb UCTOYHUKA HA HayaNbHbIA MOMEHT BpemeHU GOPMMPOBAHNA AAHHOTO
cermeHTa (to, to+At).

7.4.2. Pe3ynbTtaTbl pacyeToB U CpaBHEHUE C SKCNEePUMEHTA/IbHbIMU AaHHbIMU

BxogHbIMM MapameTpamu MOAENM ABAAKTCA METEOPO/IOTUYECKME TPaeKTopuu
nepeHoca YacTuUl, Ha Pa3/INYHbIX YPOBHAX B NOJIE MEPEMEHHOro BO BPEMEHM BeTpa, BbiCOTa
noabema obnaka, napameTpbl € U G NOTHOPMANbLHOTO pacnpeaeneHna U exXecyToYHbIA BbIXOA
paAMOaKTUBHOCTU. B KauyectBe GaKTMYecKOM UHPOPMALUM WUCMONb30OBANUCL JAaHHble
pacnpegeneHna Ha MeCTHOCTM YPOBHEW paguauMu W PagUoaKTUBHbLIX BbiNageHUM



paguOHYKAMAOB B pe3ynbTaTe aBapunm Ha YepHobbinbckoit ADC, paHHble O AWMHaMUKe
NNOTHOCTM BbINAAEHUN W MAKCMMaA/NbHble 3HAYEHUA KOHLEHTPAUMW pPaAUOHYKAMAOB B
oTAeNbHbIX NYHKTax Ha Tepputopumn CCCP.

Pe3ynbTaTbl MOAENbHbIX BbIMUCIEHUNA U UX CPAaBHEHWE C AAHHBIMWU U3MEPEHUIN YPOBHEMN
pagnaunmn, BbinonHeHHbIXx B CCCP n B 3apybe’kHbIX eBPONENCKUX CTpaHax, NCNOAb30BaaNCh
ONA OUEHKM MapameTpoB § U O OTHOPMANbHOrO pacnpeaeneHna aKTMBHOCTU NO pa3mepam
YaCcTUL, a TaKXKe O1A KOPPEKTUPOBKWU BbICOTbl Mogbema CTPyM B pas/iIMdHble AHW nocne
aBapuu.

Ha puc. 7.9 nokasaHo pacnpegeneHne ramma-nona Ha TEPPUTOPUU, NPUMbIKAtOLWEN K
30He aBapuu, NO U30YPOBHIO MoLlLHOCTK A03bl 0,05 1 0,2 mP/4 Ha 10 uioHA 1986 r. (cm. ra. 3),
a TaK)Xe npeacTaB/ieHbl NONA BbiNAaAEHWUIA, PpaCCYMTAHHbIE MO MOAENN HA yAaNEHUAX OT UCTOM -
HWUKa B COTHMU KUNIOMETPOB.

S S

~ -

Puc. 7.9. PaccunTaHHoe (1) n usmepeHHoe (2) pacnpeaeneHus yposHei paguaumm (MP/u)
Ha NoBepxHOCTM 3eman Ha 10 mioHa 1986 .

MapameTpbl € M O TakXKe noabupanucb Takmm obpasom, 4Tobbl naowann BbiNALEHUN,
OrpaHMWYeHHble YKa3aHHbIMW W30/MHUAMMU, OblAM Hanbonee 6AM3KM K M3IMEPEHHbIM (puc.
7.10). NonyyeHHble Taknm obpasom 3HavyeHuMA cocTasaawT £ = 20 mkm, o = 0,4. Mo moaenu
BbiNaAeHU B 6AMKHEN 30He ycTaHoBAeHO, 4YTo € = 50 MmKm 1 6 = 0,25 [4]. 3To ecTecTBeHHO,
NMOCKO/NIbKY C yAaNeHUeM OT UCTOYHMKA CMEKTP Pa3MepoB YacCTUL, CMeLLaeTcs B CTOPOHY bonee
Ma/fiblX 3HAYEHUN.

B obwem cnyvyae wumeeT MecTo OMMoOAaNbHbIM 3aKOH pacnpefeneHunsa, udTo
NOATBEPKAAETCA IKCNEPUMEHTANbHBIMU AAHHbIMW.
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Puc. 7.10. PaccunTaHHble (1) v usmepeHHble (2) naowaan, orpaHUYeHHble U30JIMHUAMKU MOLLLHOCTU A,03bl (1)
o o 137
1 NOBEPXHOCTHOW NJIOTHOCTU BbINageHUM ¥es ().
JlaHHble 0 MOLLHOCTK [,03bl OTHOCATCA K 10 nioHA 1986 T.
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Puc. 7.11a. AnHamuKa aTMmochepHOMN KOHUEHTPaL MK 37Cs B MuHcke (a), BunbHtoce (6) u n. bapblweBsKa (6).
1 — paHHble U3MepeHuii, 2 — pesynbTaTbl PacyeTos.

Ha pwuc. 7.11 npeacTtaBneHbl AaHHble M3MEPEHWA KOHLUEHTpauuMu M NAOTHOCTb
BbiNafleHMI B pasnnyHble AHU Nocae aBapum B ropoaax MuHcKe, fomene, KanuHuHrpage,
Kuese n n. bapbllweBKa; NnpnuBeaeHbl pacCyMTaHHble MO MOAENN COOTBETCTBYOWME 3HAYEHUSA
KOHUEHTpaLuuu 1 BbinaaeHUM.

B uenom mmeetca onpegeneHHoe cornacue AaHHbIX U3MEPEHUIN M pacyeToB, XOTA B
OTAENbHbIX CAYYaAX CYLLECTBYIOT U 3HAUYNTENbHbIE PACXOXKAEHUSA.



Puc. 7.116. [luHamuMKa BbinageHua ¥esg ropogax CCCP MuHcke (a), KanuHuHrpage (6), Kuese (), Fomene (r) u n. bapbiweskKa (4).
1 — paHHble U3MEPEHUIA, 2 — pe3y/IbTaTbl PaCYeTos.

B cpegHeM pacyeTHble U UBMEPEHHbIE 3HAYEHUA CYMMAPHbIX BbiNageHUN B YKa3aHHbIX
NyHKTax pas3nnyatotcsa He 6onee yem B 3 pasa.

Bbinn npoBeAeHbl pacyeTbl KYMYNATUBHbIX NMOAEM BbiNAageHUN, @ TaKKe MaKCMMabHbIX
CpeAHEeCcyTOYHbIX KOHUEeHTpauui ans Esponeiickoit Tepputopun. Ha puc. 7.12 nokasaHa KapTa
NAOTHOCTU BbiNaAeHUN uesna-137, paccymTaHHaa no moaenn. OTMeTUM, 4YTO BbICOTA
MCTOYHMKA W AMHAMWKa BbIXOAa aKTUBHOCTM He noabupanncb Takum ob6pasom, 4TOObI
obecneynTtb ONTUMaZIbHOE COrnacue PacyeTHbIX U U3MEPEHHbIX 3HAYEHUN PaAUOaKTUBHbIX
BbIMaJeHUM U KOHUEHTPaUU PaaUNOHYKINA0B, a ObiNN NMPUHATLI COrIacHO pacnpeaesieHUsm
(cm. Tabn. 3.5), noNy4eHHbIM HE3aBUCUMO OT MOJE/IbHbIX PacyeToB.

Pe3synbTaTthl psga moaeNibHbIX pacyeToB KYMYNATUBHbIX BbiMadeHUM U MaKCMMaNbHbIX
KOHUEeHTpauui uesuna-137, nona-131 n M3mepeHHbIX 3HAYEHUM Ha eBPONENCKUX CTaHLUUAX MO
AaHHbim [5, 11, 15, 16, 20, 25, 28, 29], a Takke Ha TeppuTtopun CCCP npuseneHbl B Tabn. 7.1.
3HayeHuMA B CKOBKax ZlaHbl C UCMOJIb30BaHMEM AlaHHbIX Tabn. 3.5.



Puc. 7.12. KapTa NJOTHOCTM KYMY/JIATUBHbIX BbiNadeHui uesmna-137 (Ku/Km2), paccumtaHHOM Mo Mogenu.

CpeaHss BbicoTa cnoA nepemewmnBaHma (h) npu pacyetax NpUHMManNacb PaBHOM 2 KM,
BXOAHble NnapameTpbl moaenn € = 5,0 mkm, o = 0,25, B = 0,2 cm/c.
Tabnvua 7.1

N3mepeHHble (YNCNUTENb) U pacyeTHble (3HaMeHATe/Ib) 3HAYEHUA NPU3EMHOMN KOHLLeHTpaLum
v 137 w
M NNOTHOCTM BbiNageHn —~ Cs Ha eBPONENCKUX CTaHUMAX U Ha TeppuTopumn CCCP

137 131

Csun ™l

. . KoHueHTpauus, EK/M3 MAOTHOCTb BbiNaZeHUMN

PalioH HabntoaeHui . ) e, kBi/m?
OuHAAHANA (XeNbCUHKM) 3,7/3,9(15,6) 20,7 / 23,4 (135,0) 6,3/4,5(17,9)
OPT (MioHxeH) 1,7/4,9 (2,3) 4,5/33,0(18,1) 4,1/3,2(1,6)
ABcTpus (BeHa) 3,5/23,2(11,6) 16,2 / 2,4 (1,0)
BeHrpua (byganewr) 3,0/11,4(5,7) 1,8/1,3(0,7)
dpaHuma (Mapusk) 0,41/1,9(1,1) 7,4/12,4(8,9) 1,3/1,1(0,6)
BesmkobpuTaHua (JloHAOH) 0,9/1,7(0,9) 5,4/11,2(7,0) 1,0/0,6(0,3)
Weeiuapua (bepH) 5,5/1,4(0,8)
Monbuwa (Bapwasa) 30—1,6/9,8(4,8)
Yexocnosakus (Mpara) 3,3/7,0(4,2) 70—75/46,5 (33,9) 1,5/3,5(2,0)
Bonrapus (Codpusn) 1,1/4,7 (3,6)
lOrocnasua (benrpaa) 1,1/1,4(0,8)
Benbrus (Bptoccesnb) 0,8/1,3(0,8)
Niokcembypr 2,8/ 1,6 (1,0)
Wtanua (Munan) 0,7 17,0/7,0(3,9)
Mpeuun (ApuHbI) 3,7/3,0(2,1)
AmcTepaam 7,0/18,6 (13,4)
MWuHCK 32,0/ 35,6 (18,9) 2,5/3,2(2,2)
NeHunHrpag, 1,1/2,6(10,3) 1,1/15,5(89,3)
Pura 0,85/ 4,6 (18,4) 3,1/ 27,6 (159,0)
BunbHioc 5,9 /35,0 (54,8) 28,0/ 233,0 (473,0)
BapbllieBKa 81,4 /46,5 (17,6) 30,7 /276,0(123,0) 11,1/20,0(7,4)
PaxoB 6,7/2,6(1,1) 9,2/17,1(8,6)
KanuHuHrpag 7,8/1,2(4,3)
Ffomensb 43,4 / 154,0 (39,1)
Kues 20,4 / 66,8 (128,0)

Ona 60NbWMHCTBA CTaHUWIA COOTBETCTBME MeEXKAYy pPacYeTHbIMM M Habnwgaembimu
3HAaYEeHMAMW BMONHE YAOBNETBOPUTENIbHOE, KaK MO 3HAaYeHUAM aKTUBHOCTWU, TakK W Mo
AVHAMUKE, YTO FTOBOPUT O NPUEMIEMOCTUM MOALENN ANA ONUCAHUA ObWEN KapTUHbI NoseMn



KOHLUEHTpPaUUN N BbiNageHUN.

7.5. PE3Y/IbTATbI 3APYBEHbIX MOAE/IbHbIX NCCIEAOBAHUA MEPEHOCA U OCAXAEHUA
PAANOHYRNNAOOB NMPU ABAPUU HA HA3C

HaunHaa ¢ 1986 r. npoBegeH Uenbiit pag MOAENbHbIX MCCAEA0BaHMUI, YUC/EHHbIE
pe3ynbTaTbl KOTOPbIX WMCNONb30BaJNUCb ANA OLEHKUM nocneactsumin asapuum Ha YAIC ans
OKpy’Katlen cpeabl 3anaaHbix paiioHos CoseTckoro Coto3a M ApPYyrux eBponeinckux (a Takxke
M HeeBPOMEMNCKMX) CTPaH, U B NePBYIO oyepesb — AN1A 340POBbA NOAEN, NPOXKUBAOLWUX UK
noceLlLaoWwmx 3TU panoHbl, U ana 6uocdepbl. OCTAHOBUMCA KPaTKO Ha HEKOTOpPbIX Hanbonee
3aKOHYEeHHbIX pe3y/nbTaTaX, NoNy4yeHHbIXx 3a pybexom. B CLUA B HacToAwee BpemA OLEHKa
nocneacTBUM ANA OKpY)Kalowen cpenbl B Cayvyae paguMoOakTUBHbIX BblbpocoB B aTmocdepy
BO3/10’KeHa Ha KoHCynbTaTUBHbIN KOMUTET No aTmocdepHbim Bblbpocam (ARAC) JToypeHCKoOM
rocygapctBeHHon nabopatopuun, Jiusepmop [19].

ARAC wucnonb3oBan TpexmepHble aTmocdepHble mMoaenum nepeHoca UM Andodysumn
npMMecu ONA onpeneneHUna XxapakKTEPUCTUK UCTOYHUKA BbibpoCca pagUOHYKAMAOB OT aBapumu
Ha YAD3C u 3BONOUUN NPOCTPAHCTBEHHOrO pacnpegeneHMa pPaguoOaKTMBHLIX NMPOLYKTOB B
aTmocdepe Hag Tepputopuamm CCCP mn EBponbl, a TaKXe Hag CEBEPHbIM MNOAYLWAPUEM.
TexHMKa BblYMCNEHUN npegnonaraet obpa3oBaHMe MeYeHbIX 4YacTuu, MNpeacTaBaAAWMNX
pacnpepeneHne akTUBHOCTM. ITU YaCTULbl MHXEKTUPYIOTCA Kak nocaegosaTtesibHble Knybbl 13
TOYEYHOTO UCTOYHWMKA M NOCNefOoBaTENbHO NMEPEHOCATCA B TPEXMEPHOMN 3MNEepOBON CETKe 3a
CYeT CKOPOCTM NepeHoOCa, NPMAaBaEeMOMN Kaxkaon yactuue. CKOpocTb NepeHoca CKAaabliBaeTcA
M3 CKOPOCTM BETpPA B KaXK40M TOUKe peweTkn n andpedysmMoHHOM CKOPOCTMU, KOTOPbIE Pa3NNUYHDbI
ana moaenu PATRIC (nonywapHaa moaenb) [22] u moaenn ADPIC (pernoHanbHaa moaenb)
[23].

Mopenn BKAOYAOT pPaACCMOTPEHMEe TrPaBUTALLMOHHOIO OCaAXAEeHMA YacTul, CyXux
BbiNAaAeHMN UM pagMoaKTMBHOro pacnaga. Ocob6eHHOCTM MEeCTHOCTM U BbiMbiBaHUE
pPaZMOaKTMBHbLIX NPOAYKTOB OCAAKaMM He YUYUTbIBAJINCb U3-33 HEAO0CTaTKa COOTBETCTBYHOLLMUX
AaHHbIX [24].

CymmupoBaHME pPe3ynbTUPYIOLLMX pacnpeneneHnMn 4actuy Ha AadYeucton obbemHol
CeTKe MNo3BO/AET ONnpefenAaTb TPeXMepHoe pacnpenenieHne KOHUEHTpauuu, Heobxoammol
ANna onpepeneHnA A,030BbIX HAarpy3okK.

Mona BeTpa ANA MOAENbHbIX pacyeToB NPeACTaBAANIMCL LEHTPanbHOM cnyxbom
rnobanbHo noroabl BBC CLWWA ana cemu yposHen aasneHua oT 1000 go 250 rMa. CkopocTb
andodysmm BblYMCAANACbL B MNPEeANO/OXEHUN OT HEeWTpanbHOW A0 cNabo HeycToM4YMBOM
aTmocdepsbl. Paguyc yactuy npegnonaranca paBHbiM 1 MKM, CKOpocCTb ocaxaeHua — 0,001
M/c, 38 UCKAOYeHNeM Moaa, ANA KOTOPOro CKOPOCTb noaaranack pasHoi 0,003 m/c.

Pe3ynbTaTbl MOAENbHbIX BbIMMCAEHUIA U UX CPaBHEHME C pe3ysbTaTaMM U3IMeEpPeHUN
YPOBHEN pagunaymnn, noayvyeHHbimmn B EBpone, AnoHun mn CLUA, ncnonb3oBanncb ANA OLEHKU
BbIXO4a OTAE/bHbIX PAAMOHYKANAO0B. [JaHHble PaaNONOrMYECKNUX N3MEPEHUI OblIM NONYYEHDI
M3 MHPOPMALMOHHbBIX COOOLLEHMI, NOAFOTOBAEHHbIX HayYHbIMM OPraHnU3aUnMAMM paga cTpaH,
a TaKXe oT BcemupHoOM opraHusaunm 3gpasooxpaHeHumsa (BO3) n MexayHapoaHOro areHTCTea
no atomHoM 3Heprun (MATAT3). B moaenbHbiX pacyeTax ObiM MPUHATbI ABa WUCTOYHMKA:
HU3KUN, HaxoaAawmmnca B cnoe 0—1500 M (Hmax = 1300 M), M BbLICOKMIK MCTOYHMUK,
HaxoaAuwMmica B cnoe 1500—7500 m (Hpyax = 4500 m). B pamkax moaenu PATRIC akTUBHOCTb
CyMMapHoro Bbibpoca noaa-131 oueHmBaeTcs B 1,710 Bk, a ue3nna-137 — 8,9410° Bk (cm.
rn. 1). Pe3ynbTaTbl OLEHKM BbIXOga APYrux U30TONOB, NpuBeaeHHble K 26 anpens 1986 r.,
AaHbl B Tabn. 7.2. MMOCKONbKY aKTUBHOCTb M0O4Q M3MeEPANACb TONIbKO B a3p030/bHOM ppaKkumu,



KoTopana, Kak npeanonaranocb, coctasnset 1/3 obuiero kKonuyectsa (2/3 npuxoasaTtca Ha
rasosyto ¢pakuuo U HOAHO-meTuNOBYO Gopmy), BCe 3SKCNepuMMeHTa/lbHble [AaHHble
YMHOANNCb Ha TPWU.

Tabnnua 7.2
OUuUEHKM aKTMBHOCTU OTAE/bHbIX PaANOHYKNMAOB B Bbibpocax (1) n ee oTHOLWEHWE K akTUBHOCTHU Le3una-137 (II)
PaguoHyknnpg, | 1l PagunoHyknng | 1
137¢cs 8,9¢10"° 1 14084 4,4010"° 0,5
136¢cs 2,0010%° 0,2 149 5 4,4010%° 0,5
1¥4cs 4,810 0,5 Bzr 8,9¢10" 0,1
13 1,710 20 Nb 8,9¢10" 0,1
133 3,7¢10™ 42 1321¢ 3,7¢10" 42
lce 8,9¢10" 0,1 1%5Ru 3,0010"° 0,3
1ice 5,2010" 0,06 %8Ry 5,2¢10" 0,06

C ncnonb3oBaHnem nNpuBedeHHbIX AaHHbIX O BbiXxoge 134y B7¢s no mogenn PATRIC

6blNN paccyMTaHbl BPpeMeHHas TropM3OHTaNbHAA WM3MEHYMBOCTb pacnpegeneHna nepeHoca
PagAMOHYKAMAOB U NPOCTPAHCTBEHHOE pacnpegeneHne no BepTUKaNu.

3TM BbIYMCNEHUA NOKas3ann, 4yTo obnako pagmoakTMBHOCTM Oblno paspeneHo Ha ABa
CermeHTa, HUXKHAA 4acTb ABUranacb B HanpasaeHMn CKaHAWMHABUKU, BEPXHAA YaCTb — B tOro-
BOCTOYHOM HanpasJIEHMU C NocaeayWwmnm nepeHocom yepes Asnto K AnoHun, TUXmMt okeaH u
CWIA. Ha puc. 7.13 nokasaHa paccyuTaHHas 3BoJilOUMA pacnpegeneHusa yactuy obnaka B
ceBepHoOM nonywapuum yepes 2; 4; 6 n 10 gHel nocne aBapun.

KoHburypauma WUCTOYHMKA W AMHAMUKA BbIXoAa aKTUBHOCTM obecneyusanmu
ONTUMa/ZIbHOE COOTBETCTBME PACYETHbIX U M3MEpPEHHbIX pacnpeaeneHnimt akTUBHOCTU. B Tabn.
7.3 cpaBHMBAOTCA BbIYMCNEHHbIE U U3MEPEHHbIE 3HAYEHUSA NMPU3EMHbBIX KOHLLEHTPALLUM B34y
137Cs Ha page ctaHuun B EBpone.

B uenom mmeetca onpeseneHHoe cornacme U3MepeHHbIX U PacyeTHbIX 3HAYEeHUN, XOTA
B pAfe Cc/Ay4aeB CyWeCTBYKT 3HauuTenbHble pacxoxaeHua. OTMeTum TaKXKe, 4To
pacxoxaeHua ansa 137¢s cyuwectBeHHo 6onble, yem ana Bl Ham npeacrasnaeTca, Takue
PacXoXAeHMA MOTYT ObITb 0OYCNOBAEHbI TPEMS NMPUYMUHAMMU.

1. Mopeno ARAC anpuopwn npegnonaraet AUHaMUKY BbiXxOAa AKTUBHOCTU "
Cs oAnMHAKOBOM, YyAO0O6HOM ANsA MOAENNPOBAHUA, B TO BPeMSA, Kak AMHAMWKaA BbIXxoaa I n
Cs, 6e3ycnoBHO, 6bin1a pa3/IMYHON (bonee MHTEHCUBHbBIN BbiXxoa noaa-131 n pacTAHYTON BO
BpemeHn — uesna-137).

2. CpaBHEHWE paCYETHbIX U WU3MEPEHHbIX 3Ha4YeHWUMn , MPU HEeOOCTAaTOYHOM
3HaHMM AMHAMWKMK BbiXoAda Moda No AHAM, a TakXe GOpmMbl, B KOTOPOI OH NMepeHoCUnca, He
BMOJ/IHE KOPPEKTHO.

3. CymmapHbI BbIXOA4, 131 npeacTaBnAeTcA 3aBblleHHbIM, TOrga KaK BbIXog
HaxoAuTcA B onpeAesieHHOM COracum ¢ AaHHbIMW 06 aKTUBHOCTM BbiNaAeHUN.

CpaBHEeHMeE pacyeTHbIX U U3MepPEHHbIX 3HAaYEHWNIA KOHLEHTPALUM B3y B¢ Hag HopBseXKcKnm un
AnoHcknm mopsmun, Hag PPl 1 3anagHbim nobepexxkbem CLUA Ha BbicoTax 1500; 3000 1 5500 m
Aann Nyywylo CXOAMMOCTb AaHHbIX M OTAM4YatoTcs He bosee yem B 1,5—2,0 pasa, yTto, no-
BMAMMOMY, ONpeaensieTca oTCyTCTBUEM BAUAHMUSA oporpadumm, ocagKkos n ap.
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Puc. 7.13. PacnpocTpaHeHne pagMOoaKTUBHbIX BELWECTB B CEBEPHOM Noaywapun Ha 1-i, 4-i, 6-i1 n 10-i geHb nocae aBapuu.

Ewe oaHa 13 pabot [18] no moaennpoBaHUo NepeHoca M BbiNaAeHUA PaguoOHYKANAOB
Hag EBponenickoi TeppuTopuen BbiNOHEHA COTPYAHMKAaMKM MHCTUTYTA 340p0BbA HaceneHusa
W TUrMeHbl OKpy»Katowen cpeabl U MHCTUTYTa meTeoponornm (HnaepnaHvgbl). OTanumne gaHHou
paboTbl B TOM, YTO B HEN WMCMNO/b30BaHbl NPAMble AaHHble O BbIXOAE PAAUOHYKAWAOB OT
aBapuun Ha YASC, nepepgaHHble CoBeTckum Coto3om Ha cosewaHnm B MATATD B asrycte 1986
r. (rn. 3), n ee pe3ynbTaTbl 3aCAYXKMBAT BHMMAHUA. Tak e Kak u B moaenn ARAC, 3aecb
ncnonb3lyeTca me3omaclTabHaa anddysnoHHAA moaenb NepeHoca 3arpA3HAKLWMNX BELWECTB B
TpexmepHol anepoBon ceTke [26]. Moaenb oxBaTbiBaeT 06/1acTb, orpaHnyeHHyto 38...61,5°
c.w. n 10° 3.4.... 35° B.A. Cc pa3pelweHMem no ropusoHtanm 80x80 km (1,5° no monrote wm
npumepHo 0,75° no wupore).

BepTukanbHas ctpatudukayma onucoiBaetca 4-ma cnoamu. MprusemHblii CION BbICOTOM
50 m onucbiBaeT cyxme BbiNageHNA N COOTBETCTBYOLWMNN rPagnueHT KOHUEeHTPauuun. Btopon —
CNION nepemelMBaHUsA, B KOTOPOM npeanonaraetcd paBHOMEPHOe pacnpegeneHue
KOHUeHTpauun. Cneaywouwmii — pesepByapHbI CAON NPUMECU OT BbICOKMX MUCTOYHUKOB,
MCNyCKaeMoM M pacnpocTpaHalowenca B HOYHOM nepuoa. Ero BbicoTa paBHa BbiCOTE CnoA
nepemMelnBaHnA B KOHLUE YTPEHHEero npouecca Bbixoda. YeTBepTblh BEPXHUN CAOWN CAYKUT
KaK 4YaCTUYHbIA pes3epByap ANA NPUMECHU, Bbllledlen U3 CA0S NepemMellMBaHUA MNocCAeno-
nyaeHHou cTpatudukaymm. NMepeHoc B cnoe nepeMmelwnBaHnA, B pe3epByapHOM U B BEPXHEM
cnoax npoucxoaut B COOTBETCTBMM C Nonem BeTpa Ha yposHAx 1000 wu 850 rla
COOTBETCTBEHHO. AABeKUMA Ha ceTKe 32x32° ocywWwecTBAAETCA YNCAEHHBIM METOAO0M.

CKOpPOCTb OCaXAeHMA BblYUCAAETCA KaK Ccynepno3nuMa ABYX COMPOTUBNEHUA—



a3poaMHAMMUYECKOro U NoBepxHocTHoro. CymmapHoe conpotmBaeHmne 6b110 NPUHATO paBHbIM
500 cm/c Kak ana 134, Tak u ans 137Cs; pe3ynbTupytowaa ckopocTb ocaxaeHmna — 0,15...0,20
cm/c. BnaxHble BbiNageHUA B BEpPXHEM c/ioe nonaratoTca 0byCcNnoBNEHHbIMU BbiMbiBaHUEM
O0XAAMW U ONUCbIBAlOTCA OTHOWEHWEM, OLEeHMBAEMbIM M3 OTHOWEHWIA KOHUEHTpauuu B
BO3/lyXe M B a3p030/1IbHON KOMMNOHEHTE A0XAEBblXx 0CaAKOB. B 6onee HM3KMX cnoax npoueccol
BbimbiBaHMA 1,110 R%%° [¢'], rae R — MHTEHCMBHOCTb OCAaAKOB, MM/Y.

d¢PeKkTMBHaAA BbICOTA MCTOYHMKA Obla npuHATa paBHonm 500 M. BblumcneHnamm
NOKa3aHO, YTO M3MEHeHWe BbICOTbl UCTOYHMKA MNPUBOAUT K 3HAYUTENbHOMY U3MEHEHWUIO
3arpAs3HeHnA B Npeaenax NepBoro AHA nepeHoca.

OpHako nocne CYyTOYHOrO UWMKANA BbIXoAa PafMOAKTUBHOCTM C  OAHOPOAHbIM
nepemelwnBaHnem B npegenax cnos 1200—2500 m BbicOTa HavyaNbHOTO Bblbpoca CTaHOBUTCA
He CTO/Ib BaXXHOW N He CU/IbHO BAMAET Ha KOHUeHTpauuto u BbinageHuna. C 25 no 30 anpensa
BbICOTA CNOA MepemMelnBaHNA NPUHATA paBHON npubamsmutenbHo 2500 m ¢ HebonbwWMMK
KonebaHMAMKW B pasnuyHble aHU. B nepuog 1—1 mas BbICOTA CAOA MNepemellMBaHUA
n3meHanacb B MHTepBane 1200—2000 m. BbicoTa €noAa HOYHOW MHBEPCUU MPUHATA PaBHOM
250 m, nepeHOC B C/10e NepemMewmnBaHNA ONUCbIBAETCA Ha OCHOBE MOJEeN BeTpa Ha YPOBHAX
1000 n 850 rMa.

Mona ocagKoB NonyyeHbl ¢ 250 CMHONTUYECKUX CTaHUWUN C pa3speweHMem 50—200 km.
[MOCKONbKY 3HAaYeHWA WMHTEHCUBHOCTU A0XAEBblX OCaAKOB CUAbLHO WM3MEHAKTCA, TO CeTKa
HabNIOAEHUMA HeAOoCTaTOYHA ANA KOPPEKTHOM OLEHKW BNAXKHbIX BbIMAAEHUMN, U 3TU AdHHbIE
Nydwe wucnonb3oBaTb ANA CpeAHUX OUEeHOK BbiNageHWh C ocagkamu. PacyeTHble w
M3MeEpPEHHble 3HAaYeHMA KOHUeHTpauuh nopga-131 s EBpone npusepeHbl Ha puc. 7.14. Onsa
60/bWNHCTBA CTAaHUWUI COOTBETCTBME MEXAY PacCYeTHbIMU U HabngaemMbiMU 3HAYEHUAMMU
BMNONHE nMNpuUemaemMo KakK B CaAy4yae aKTUBHOCTM, TaK W AWHAMWUKKW, 4YTO TOBOPUT O
NpUemMNemMocT MoAenun ANsA ONUCaHNA 0bLWwen KapTUHbI Noet KOHUEHTPAUWUIA M BbiNageHUN.

B/’

Puc. 7.14. PaccunTaHHan (1) n nsmepeHHas (2) KoHUeHTpauua B3y (BK/m3) Ha eBponENCKMX CTaHLMAX C 26 anpens no 6 maa 1986 .
a — Mapkynb (PpaHums), 6 — Ctokronbm (LLseums), B8 — buntxoseH (HuaepnaHabl); r — Napux (PpaHums), a — Bapece (Utanus), e —
FapmuL-napTeHknpxeH (PPr).



JoxaeBble ocCagKM OT CeBepHbiXx panoHoB CTOKrosbma A0 3anagHoro nobepexba
OUHNAHANM NPUBENN K PaAMOAKTUBHbIM BbiNaAeHUAM C NAOTHOCTbiO oT 100 ao 260 KBK/m2.
JlokanbHble Makcumymsbl gocturanm 1000 KBK/m2 gns 31y 140 KBK/M2 ana 1¥7cs. B nepsblxX Yncaax
Masi NJIOTHOCTb B/Ia)KHbIX BbiMNafeHW B LEHTpanbHOM Yactu WUtanum gocturana 60—100 KBK/m2.
Cnepyetr OTMETUTb, YTO pacyeTHble NOoJA BbiNageHWN PagVOHYKANAOB CYyLLECTBEHHO OT/MYalTCA OT
nonei KOHUEHTPaUWIA, MOCKOJIbKY 3HAYUTENbHYIO posib B GOPMUPOBAHMU BbINAAEHUN UrpatoT
[OXOeBble OCaaKu.

Tabnnua 7.3
CpaBHeHME U3MEPEHHbIX (YNCANTENb) M pacyeTHbIX (3HaMeHaTe ib) 3HAYEHMN NPU3EeMHON KoHUeHTpauum (bk/m3)
nopa-131 v uesna-137

[aTa 13 ¥
dUHNAHAKA 29.04-3.05 3,7/3,8 0,08/0,6
Weeuns

CTOKronbm 28.04-6.05 3,6/8,0 0,2/1,1
Hopserusa 28.04-5.05 6,2/9,5 0,2/1,3
OPI

MioHXeH 30.04-6.05 7,0/6,5 1,7/0,9
ABcTpus 29.04-5.05 3,5/4,2 -/-
BeHrpua

byaanewTt 1.05-5.05 3,0/4,2 0,6/0,5
UTanua

ceBepHan 4yacTb 30.04-6.05 17/6,6 0,7/0,4
dpaHuma

BOCTOYHAA 4acTb 1.05-6.05 9,8/6,6 0,4/0,7

Mapu 1.05-7.05 0,7/3,7 0,2/0,5
UTanua

I0XHaA 4acTb 1.05-6.05 8,0/1,9 0,6/0,2
HuaepnaHabl 1.05-5.05 7,1/9,3 -/-
BennkobputaHusa

Bepknein (C.K.) 1.05-3.05 0,3/0,5 0,05/0,02

YuntoH (C.K.) 2.05-3.05 5,4/4,5 0,9/0,2
lpeuyna

AduHbI 3.05-5.05 29/18 -/-
Kysent 4.05-9.05 0,3/0,1 0,06/0,03

o v 131 137
Bbinn npoBeAeHbl pacyeTbl KYMYNATUBHBLIX MNONEN BblNageHUMn I n Cs pnsa

EBponelickoli Tepputopun. PesynbTaTbl HEKOTOPbIX MOJE/IbHbIX PACYETOB KYMYJATUBHbIX
BbIMaZJeHUMN U UBMEPEHHbIX BENNYNH Ha EBpONencKux ctaHunax npueseaeHsl B Tabn. 7.4.

MopenbHble pe3ynbTaTbl, NpuUBeAEHHble BbllWe, CPABHUBAAUCL C pe3yabTaTaMM
NlarpaHXeBo PUFF®-mogenu [27] u narpaHxesoit MESOS-mogzenu [12], npeacTaBaeHHbIMU
Ha 3acefilaHuu paboyent rpynnbl BMO B BunxoseHe B nioHe 1986 r. Pe3synbTaTbl pacyetoB no
TPEM MOAENAM HAaXxo4ATCA B NPUEMAEMOM COrlacumn U oTAnYatoTca He bonee yem B Tpu pasa.
3HaunTeNbHble pa3nnyma obHapyKeHbl ansa BennkobputaHmm n bankaH, KoTopble MOTyT ObITb
06DbACHEHbI PaAa3/IMYNAMM B yyeTe NoJsieit 0cagKoB M AUHAMUKKN BbiOpOoCca pafMOHYKANAO0B.

B 1988 r. B Kembpuaxe (AHrama) [28] Ha TexHUYeCKOM cOBeWaHuWM no
MOLENNPOBAHUID 3arpAsHeHna Bo3gyxa Oblna npeactaBneHa Mogenb aTmocpepHoro
nepeHoca MW BbiNageHWAa pPaAUMOHYKANMAO0B, O0OYyCNOBNEHHbIX aBapWUWHbIMKU Bblbpocamu
YepHobbinbckoh A3C, KoTopas 6asunpyeTrca Ha YNOMAHYTOW Bbile narpaHskeson PUFF-
MOAENN, UCNONb3YylOWeNCcA ANA OMNUCAHMA pPACNPOCTPAHEHUA XUMMUYECKUX BELLECTB Ha
Tepputopun HngepnaHgos.

'8 0amHOuUHDBIN KNY6 Abima (aHe.)



Tabnvua 7.4
3HaYeHUs NNOTHOCTM BbiNageHuit nopa-131 (Kbk/M2), U3mepeHHble Ha eBPOMENCKUX CTAHLUAX U PAaCCYUTaHHbIe aBTOPamu
no Mo4enn HakoNAeHUa BbinafeHul (ycpeaHeHHble No TEPPUTOPUM CTPaHbI 3a nepuosd 26 anpena—10 man)

PacyeTHble MN3mepeHHble
CtpaHa [aTa
3HayeHuA 3HayeHuA
AnbaHua 39 6,7 4.05—6.05
ABcTpus (BeHa) 113 33 30.04
benbrua 6,8 1,5—10 3.05-6.05
bonrapua 48 1,6 2.05
dpaHuma (Mapkynb) 5,6 6,0 —
OPT (MioHxeH) 39 100 30.04—2.05
lpeuns 55 3,3 3.05—4.05
BeHrpusa 71 500 1.05—4.05
Utanua 23 5—60
Huaepnanabl 6 7 2.05—6.05
Monblwa (Bapwasa) 33 20 26.04—30.04
PymbiHnA 50 0,1—620 7.05
McnaHuna 0,5 1,0
Lseumna 33 5—170 30.04
Wseruapus 42 1,8-7 1.05—4.05
BenvkobputaHua 1,6 0,6—8 2.05—4.05

FayccoBbl KNybbl reHepPUPYHTCA C YAaCOBbIMW MHTEPBAZIAMMN U NEPEHOCATCA B peasbHOM
macwTabe BpemeHwu Ha  OCHOBE PYTUHHOM  METEeOoPOSOTUYECKOM nHpopmaumu.
MpocTpaHCTBEHHbIN macwTab cocrtasnsetr oT 400x400 km c paspeweHuem 15 km go
3000x3000 Km c paspeweHnem 60 Km. BepTukanbHaa ctpaTuduKauma yuymtbiBaeTcs ABYMA
CNOAMMU: CNOWN NepemellnBaHMA U Bbllle Hero pe3epByapHbI cnoii. PacnpegeneHune npumecu
No BEPTUKANN OMUCbIBAETCA IMNuUpuyeckoinn dyHKumMeln o,(x) = ax, rae a u b — napameTpbl
ycToiumBoCcTM aTmocdepsl no Mackeuany. B pesepsyapHom cnoe o, = 2k,t, k, = 0,5 m*/c.

Kny6 reHepupyeTca C HavyasbHbIM AMAMETPOM GO, M MEPEHOCUTCA B COOTBETCTBUMU C
JNIOKaNbHbIMWU KOMMOHEHTAaMW BE€TPa U M V B CA0E, KOTOPOM MpeanonaraetcA UEeHTP Macchbl
npumecu. WM3ameHeHne KoapouuMeHTa TropusoHTanbHOM AndPdy3nm BblUMCAAETCA Yepes
NarpaHXeBy KOPpPensaunoHHyo GyHKLMIO.

B npusemMHOM c/loe KOHUEHTpauuAa onpegensaetca BeegeHnem ¢dakTopa B ypaBHeHMUe
ANA LeHTpa macchl

. 2f H? N | © (2h—H)? \ |
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roe h — BbicoTa cnos nepemewnBannn, H — adpdeKkTMBHAA BbICOTA UCTOYHMKA.

Mogaenb npeanonaraet Haivune BXOAHOW MHPOPMaLMM NOAA BETPA HA ABYX YPOBHAX, nose
0CaZlKOB M UX U3MEHEHME BO BpPeMeHW. B cnyyae OTCyTCTBMA AaHHbIX 06 OcagKax paccuyuTbiBatoTCA
cyxue BbiNageHus. bonee aeTtanbHaa WHbopmauma o6 ob6navyHOCTM, TemnepaType M NapameTpax
noACTMNAOWEN MOBEPXHOCTM CUYMTAETCA MOCTOAHHOM ANAa Bcel 06/1acTM  MOAENMPOBaHMA C
BPEMEHHbIM pa3peLlleHNEM B OAHUN CYTKMU.

Cyxue BbiNaZeHMA BbIYMCAAOTCA 06bIYHBIM CNOCOBOM Yepes CKOPOCTb OCAXKAEHMA U 3HAYEHMUA
NPU3EMHON KOHLEHTpauuM B pPacCMaTpPMBaeMOW sAYeilKe MNPOCTPAHCTBEHHOW CeTKU. BnaxHoe
ocaXkAeHue onucbiBaeTca YypaBHEHNEM KMHETUKM NepBOro nopasgKa ¢ KoappuumMeHTamu BbIMbIBAHUA U
WMHTEHCMBHOCTM ocagkoB. KoadpduumeHT cyxoro ocaxgeHus npuHAT 0,1 cm/c, KoadouuMeHT



BbIMbIBaHMA 1,110 ¢! (Mm/4) B cnoe nepemetuvBanma u 7+10° c* « (Mm/u) B pesepsyapHom coe.

JaHHaa mogenb 6blna MCNONb30BaHa ANA pacyeTa KOHUEHTPAUMA M MIOTHOCTU BbiNageHUA
paanoHyknungos ot YA3C. MeTeoponoruyeckme nona MCNoAb30BasINCL C UHTepBaioM B 3 4. Bbixop,
uesuna-137 npuHAT paBHbim 1 MKu® ¢ AMHAaMMKOM CYTOYHOrO BbiXxoAa, npeactassieHHol B MATATI B
1986 r. dpdeKTuBHaAA BbICOTA MCTOYHUKA NPUHMManacb pasBHoi 1500 m B nepsble gBa AHA nocne
agapuu, a nos¥e — 500 m. PacyeTbl NO mogenu NoKasanu nepeHoc B HanpasseHuu [lonbwun u
CkaHauHaeuu 26 1 27 anpens, B LleHTpanbHyto EBpony 28 n 29 anpena u Ha bankaHbl B nocnheayowme
AHW. Tpybas oueHKa Nokasana, YtTo pacyeTHble 3HAYEHUA KOHUEeHTpaumi B CKaHAMHABUM 3aBbllWeHbl, a
B8 AHT/IMM 3aHUXKEHDI.

Ha puc. 7.15 noKasaHbl Habaogaemble U pacCcyUTaHHbIe MO MOAENSM KOHUEHTPaUuu uesus-
137 B oTAeNbHbIX MecTax B EBpone.

B 1abn. 7.5 npuBeaeHbl pacyeTHble U Habnogaemble 3HAYEHUA KYMYAATUBHOM MIOTHOCTU
BbiNageHuit uesns-137 (KBk/m?).

B 3aknioueHne oTmeTum, 4to npeobnagarowmm ¢GakKTopom B OMUCAHUKU KOHLUEHTpauuMm u
BbINAJEHUN PaANOHYKANAO0B ABAAeTCA aTmocdepHbii nepeHoc. Bo Bcex moaenax WCnonb3yTca
AaHHble O MONAX BeTpa HA OCHOBHbIX M300apUMYECKUX YPOBHAX, MPeAOCTaBAEHHbIX BcemupHoM
cny*K60oW noroabl MM HALMOHANbHBIMU CyKBamu.

Tabavua 7.5
Habntogaemsie (1) u pacuetHble (II) 3HaueHUA NAOTHOCTM BbiNageHuin Bes ONA HEKOTOpPbIX CTpaH EBponbl
CrtpaHa | 11 CrpaHa | 1]
ABcTpus 15 8 AHrnA 0,9 0,2
bBenbrusa 0,8 1,4 Utanna 6 2,6
OPr 4 3,6 Hupepnangpbl 1,8 1,3
JIELVE] 0,8 0,3 YexocnoBakua 4 1,9
PpaHuma 1,3 0,9 Lliseumnsa 8 2
Mpeuma 3,5 0,9 LWsenuapusa 7,1 2,7

OpaHaKo B nepuo 4epHOObINbCKOM aBapuK, KOraa aTMOCPepHbIi MEPEHOC CYLLECTBEHHO
M3MEHANCA BO BPEMEHU U B MPOCTPAHCTBE, UMEIOTCA 3HAYUTENIbHbIE PACXOXKAEHUA B AAHHbIX
06bEeKTMBHOIO aHa/IM3a NONA BETPA, UCNOb3YEMbIX B MOAE/NbHbIX pacyeTax. [OpM30OHTaNbHaA
andodysna  onucbiBaeTcA rayccoBbiM pacnpepefieHMeM C  HeboNbWWMMUM  BapuauuaAMK.
BepTuKanbHble pacnpeaeneHns B MOrPAaHUYHOM CNOE B MOAENAX PA3NNYHDI.

OAHAKOo 33 CYET BbIPAaBHMBAHUA KOHLEHTPALMW MPUMECKU MO BbICOTE B PETMOHAbHbIX
MOAEeNAX pe3ynbTaTbl OKA3bIBAOTCA 6HAU3IKUMU. KymMynATUBHbIE BbiNAaAeHNA 3aBUCAT OT LLENOTO
paga $aKkTopoB, TaKUX Kak oporpadua, NoACTMAAIOWAA NOBEPXHOCTb, A0XKAEBbIE OCAAKN, pa3-
Mepbl YacTul, M T. 4., NO3TOMy Habntopaetca 6o/ibliee pacxoXKAeHUMe B pesynbTaTax
MOJAeNbHbIX pacyeToB. Tem He MeHee, NpeACTaBAeHHble AaHHble MOZAENbHbIX PAcYyeToB
OoTpa’katoT oOWylo KapTUHY 3arpasHeHua EBponeickoir TeppuUTOpUM M MOTYT CAYXUTb
OCHOBHOW A5 OLEHOK A,030BbIX HArPy30K Ha HAaceneHue.

19
3T0 3HauyeHue 3aHMKeHo 6oniee yem B ABa pasa (cm. rn. 4)
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Puc. 7.15. InHamunKa KOHLeHTpaumm Ycs (MEK/MS) Ha eBPONEenCKUX CTaHLMAX ¢ 26 anpensa no 5 mas.
1 — nsmepeHus, 2 — pacyert [28], 3 — pacueT (cm. n. 7,4); a — Canyuuo Utanua); 6 — 3anbubypr (ABcTpus),
B — Xapsenu (BennkobputaHus), r — byganewrt (BeHrpus).

Fnasa 8
9KONOINM4YECKUE NOCNeEACTBUA PAANOAKTUBHOIO 3ATPASHEHUA
NMPUPOAHDbIX CPE/

OfaHOM M3 OCHOBHbIX Npobnem nNpu AUKBMAALMM NOCNEACTBUIA aBapuM B NepBble HEAENU U
Mecsaubl 6blno obecneyeHve 3aWMTbl HACeNEeHUA OT BO3AENCTBUA BHEWHEro o0b6/y4yeHna w
BHYTPEHHEro MOCTYN/JIEHUA PAAMOAKTUBHbBIX BELLECTB NPU AbIXaHUM U NOTPEBNEHUM MECTHbIX Nu-
LLLeBbIX NPOAYKTOB. [11A pelweHns 3To NnpobaeMbl HEOHX0AMMO ObINIO OCYLLECTBUTL OLLEHKY M MPOrHO3
3arpA3HeHMA Ce/IbCKOXO3AMCTBEHHOM npoayKuun B npunerarowmx K YAIC panoHax. [pobnaembl
OLEHKM M NPOrHO3a 3KO/IOTMYECKMX NOCNEACTBUI PAANOAKTUBHOIO 3arpA3HEHMA BCTAIM B OTHOLEHUMU
NPUPOAHOIM cpeabl B LLENOM, B TOM YUC/E MOBEAEHUA PAAVNOHYKNMAOB B MPUPOAHbIX Cpefax Kak B
YCNOBUAX €CTEeCTBEHHbIX (AMKas Npupoda), Tak M CeNbCKOXO3AMUCTBEHHbIX 3KocucTem. lMogxon K
pelleHuto 3Tol obwel npobnemobl Npegnonaraer:

AEeTaNbHOE  M3YyYEeHWEe  PaAAMALMOHHBIX  XaPaKTEPUCTUK  3arpA3HeHUs  MoACTUAAtoLLEN
NMOBEPXHOCTU, T. €. NPOCTPAHCTBEHHOTO pacnpeseneHns ramma-rnossa, CoCTaBa M NJOTHOCTU BbiMaBLUNX
pPafMOHYKANAOB;

n3yyeHne Mmurpaumm B rAybb NOYBEHHOro cnoA Havbonee OMACHbIX (AONFOXKMBYLLMX)
PafMOHYKANAO0B, PAaCTBOPUMOCTU M AOCTYNHOCTU ANA KOPHEBOrO MOF/IOWEHMA B Pa3HbIX NOYBEHHO-
reorpaduyeckunx ycnosumax;

M3yYEeHWEe Ha4yaZbHOrO aspasibHOro  (MOBEPXHOCTHOrO) 3arpA3HEHMA  NPUPOLAHON U



Ce/IbCKOXO3ANCTBEHHOM pPacTUTeNbHOCTU, a B 6Oonee no3gHWIM Nepuos — OUEHKY M MNPOrHos
HAaKOM/JIEHNA OMacCHbIX PAAMOHYKAMAOB B 6OMOMacce AMKOPACTYWMX WU CENbCKOXO3ANCTBEHHbIX
pacTeHul Npu KOPHEBOM M HEKOPHEBOM a3pasibHOM (B OCHOBHOM, 33 CYET BTOPMYHON BETPOBOW
MUrpaLmm) NOCTYNIEHUU 1A PELUEHUA BOMPOCA O XO3AMCTBEHHOM MCNO/Ib30BAHUN YPOXKasn;

M3yyeHMe  HAKOMJIEHMA  OMACHbIX PAAVNOHYKAMAOB B  MOJIOKE M B OpraHMamax
CE/IbCKOXO3ANCTBEHHDbIX KMBOTHbIX (MO MNULLEBbIM LEeno4Ykam) Ans peweHua Bonpoca 06
MCNONb30BaHMN NPOAYKUMM PACTEHMEBOACTBA M }KMBOTHOBOACTBA;

OLLEHKY [030BblX HArpy3oK BHELWHEro M BHYTPEHHEro M3/ly4eHUs Ha OMOTy B pPa3NYHbIX
NaHAWadTHO-3KONOMMYECKUX YCNOBUAX, B TOM YMCNE B MOBEPXHOCTHbIX BOAAX;

OLLEHKY MPAMOro U AONTOBPEMEHHOr0 BO34ENCTBMA PAAMOAKTUBHOIO 3arpA3HeHns, BeAyLero
K WM3MEHEeHMU0 (YHKUMOHANbHBIX W CTPYKTYPHbIX MapameTpoB MNPUPOLHbLIX 3KOCUCTEM, TN1aBHbIM
06pa3om [lpeBecHbIX (€CHbIX) HAaCAXKAEHUMN, U BAUAHMA HA }KMBOTHbIN MUP NPUPOAHbLIX SKOCUCTEM.

B npuHUMNE, MHOrME W3 NEPEUYUCNEHHbIX Bblle HANpPaB/EHUN WUCCAeL0BAHMMA A0CTATOYHO
LUMPOKO OCBELLEHbI B MMPOBOM M OTEYECTBEHHOM INTEPATYPE MO U3YYEHMUIO 3arPA3HEHUA NPUPOAHbIX
cpes pagnoakTUBHBIMU NPOAYKTaMM B pe3ynbTaTe UCMbITaHUIN agepHoro opyus B 40—60-x rogax, a
TaKXe B pe3y/nbTaTe aBapui ALEPHbIX IHEPreTUYECKMX YCTAaHOBOK Ha Npegnpuatuax ALEepPHOro
TONAMBHOro umkna [1—3, 6, 13—16]. Tem He meHee, HenocpeaCcTBEHHOE NMPUMEHEHNE U3BECTHbIX K
HACTOALWEMY BPEMEHWU [OOCTUMEHWUN PAAMOIKONOINMYECKOM HAYKM ANA MNPOrHO3a 3KONOMMYECKUX
nocneacTenii YepHoObINIbCKOM aBapun MOMKET NPUBECTU K NOrPEeLIHOCTAM BCAeACTBME cneunduyecknx
0CobeHHOoCTeN AaHHOro cny4Yas. B uncne Takmx ocobeHHoCTel He0bX0A4MMO OTMETUTD:

1) CNOXHbIN COCTaB 3arpA3HAKLLNX NPUPOAHYIO Cpeay ONacHbIX PaAUOHYKAMAO0B, U3MEHAIOWMIACA
B 40BO/IbHO LWMPOKNX Npeaenax B 3aBUCUMOCTU OT HanpaBAeHUA U PACCTOAHMA OT UCTOYHMKA 3arpas-
HeHMs;

2) uv3MeHAWMECA B LWMPOKUX npeaenax OGuU3MKO-XMMUYECKME CBOWMCTBA pPaAMOaKTUBHBbIX
BbiMaZleHUI (AMCNepcHOCTb, PACTBOPMMOCTb U T. M.);

3) 3HauuTenbHbI (N0 nNAOWAAM 3arpPA3HEHHbIX TEPPUTOPUIA) MaclwTab pPaanoaKTUBHOIO
3arpA3HeHuna, CNOXKHOCTb U HEOAHOPOAHOCTb «MATHUCTOCTbY) NAOTHOCTU 3arpA3HEHUS;

4) pa3Hoobpasune NpUpoaHbIX (B NepByto o4epeab NoYBEHHbIX) reoPpU3INUYECKMX U TEOXUMMUUYECKUX
YCNOBWUIA, BAMAIOWMX Ha nepepacrnpeseneHve M MUTPaUMIO PaaNOHYKANLO0B B MNPUPOAHbIX U
arposKoCcMcTeMax Ha 3arpA3HEHHON TEPPUTOPUMN.

B cuny oTmeyeHHbIx 06CTOATENbCTB, B NepBble HeAenn nocae aBapuu B npuneratowmx Kk YA3C
paioHax C y4YacTMeM uccnepoBaTeNbCkUMX  KonnektmBos [ocarponpoma CCCP, AH  CCCP,
fockomrugpometa CCCP wn cooTBeTcTBYOWMX pecnybNMKAHCKMX BeAOMCTB OblM  pa3BepHYTbI
WMPOKME W CUCTEMATMYECKME WCCNeAO0BAHUA 3KOJOTMYECKMX MNOCNeACTBUI  PafMOaKTUBHOIO
3arpsA3HeHMs NPUPOAHBIX CPe U C/X NPOAYKUNN.

UccnepoBaHmMa npupogHbIX 3KocucTem B npegenax 30-KMNOMETPOBOM 30Hbl 3BaKyauuu B
YCNOBUAX YMEPEHHbIX U CUNbHbIX PagMaLMOHHbIX Harpy3ok (6onee 10—1000 pag 3a cyeT BHELWHEro
ramma-usnyyeHuMs 3a nepBble HEeCKONbKO Hegenb MOCne aBapwuu) NOATBEPAUAN CYLLECTBYHOLLME
npeacTaBfeHNss O MWHMMAbHbLIX [030BblX Harpyskax, BbI3blBAKOWMX fABHblE pPagMoorMyeckue
adpodekTbl — H60nee 100—300 pag 4Nna PacTEHUN U KUBOTHbIX. TaKMe HArpy3KnM MMesn Mecto Aullb B
OrpaHUYEHHOM 30HE Ha PacCTOAHUSAX B HECKONbKO KWJIOMETPOB OT aBapuinHoro 6soka YA3C, rae
NPaKTUYECKN OTCYTCTBOBAO (NOCNE aBapuK) CeNbCKOXO3ANCTBEHHOE NMPOU3BOACTBO.

C yyeTom 3TOro ob6CTOATENBCTBA B CAaMOM Hauyasie PaAMO3KONOMMYECKUX UCC/IeA0BaHUI Npu
oueHKe yulepba, HaHeCeHHOro NPUPOAHbLIM KOMMEKCAM U CENbCKOXO3ANCTBEHHOMY NPOU3BOACTBY B
paioHe pPaZAMOAKTUBHOIO 3arpA3HEeHWA, Ha MNepBblid NAAH BbIABUHYAUCHL 334Q4M MO M3YYEHUIO
MUTPALMOHHBIX XapaKTePUCTUK PASUOHYKANAOB B €CTECTBEHHbIX M arpO3KOCUCTEMAX, ONPeaeNALLIMNX
PaAMOAKTMBHOE 3arpA3HEeHMA  Cenbxo3npoayKumu. Ha 3ToM ocHoBe W pas3BuBalOTCA pa-
OVNO3KONOrNYeCcKme Nccnea0BaHmA Ha 3arpA3SHEHHOM TEPPUTOPUN.



B HactoAwen rnaBe M3NOXKEHbl pPe3ynbTaTbl KaK HaWWUX COOCTBEHHbIX WCCAeA0BaHUN,
HanpaB/IEHHbIX Ha pelleHMe BbllenepeyncaeHHblX 3a4ady, Tak M JaHHble Apyrux aBTOpPOB,
NPOBOAMBLUMX AHANOTMYHbIE UCCNEA0BaHMA B PAMKax KOMMIEKCHbIX MPOrpamm WM3yvyeHuA pagno-
3KONIOTMYECKMX NOCNenCTBMI YepHObbIbCKOM aBapuu [8, 9].

8.1. ®U3NKO-TEOrPAGUYECKOE ONUCAHUE 3ATPASHEHHOW TEPPUTOPUU

B KauecTBe yCN0BHOW rpaHuLLbl 3arpA3SHEHHOM TEPPUTOPUM NPUHATA U3OIMHMUA MOLLHOCTU A,03bl
ramma-usnydenus 0,05 mP/4 Ha 10 mioHAa 1986 r. (cm. puc. 5.3) [9], T. e. 3onnHUA 5—10-KpaTHoOro
yBen4eHmA ectecTBeHHOro ¢oHa. KoHTyp 3arpAsHEHHON TEPPUTOPUN UMEET TPU OTYETIMBbLIE BETBU
PagMOaKTUBHOIO Cnega — CEBEPHYIO, HOXKHYKO U 3aMafHyo, KOTOpble NepPeKpPbIBatOT OXHbIE PANOHbI
Benopycckoit CCP, 3anagHyto YacTb BpaHckol obnactn (PCPCP), ceBepHble U LEHTPaNbHbIE PANOHDI
YKpaunHckoi CCP.

B ¢umsmnKo-reorpapuyeckom OTHOLWEHMM 3arpsA3HEHHAA TEPPUTOPUA OXBATbIBAET Or0-3anagHyto
YyacTb BocTouHO-EBpoOMeinckon paBHMHbLI M YacTMYHO lMpunatckoe Monecbe (BogocbopHbIM HaccenH
p.MpunATb), K KOTOPOMY C BOCTOKa NpumblKaeT [puaHenpoBcKaa HM3MEHHOCTb. B uenom penbed
paccMaTpMBAEMOro palioHa PaBHUHHbINA, MaKCMMa/bHble BbICOTbl Hag YPOBHEM MOPA HE MPEBbILWAOT
200 m. KnmmaT ymepeHHO-KOHTUMHEHTANbHbIA, C TENAbIM NETOM W CPABHUTENbHO MATKOW 3UMOM,
cpeAHeroAoBoe KOAMYeCTBO 0CagKoB Konebnetca B npegenax 500—650 mm, npumepHo 2/3 ocaakos
BbIMaAaEeT B TEN/IOE BPEMA roaa.

B noyBeHHOM MOKPOBE HOXKHbIX panoHOB benopyccnun npeobnagatoT AepHOBO-NOA30/UCTbIE U
TOpdAHO-60/10THbIE MOYBbI, B OrO-BOCTOYHbIX PaMOHax BCTPEYAlOTCA AepPHOBO-NOA30UCTbIE,
CYFIMHUCTbIE M CyNecYaHble MOYBbI.

PalioHbl Monecba (loXKHble paiioHbl fomenbcKol 06/1acTu, ceBepHble paiioHbl Kuesckol u
HKutommnpckon obnacten) xapakTepmsyloTca LWMPOKMM pacnpocTpaHeHMem 3ab60104eHHbIX AepPHOBO-
NOA30/IMCTbIX MEeCYaHbIX WM CyMecdyaHbIX MOYB B COYETAHUM C KPYMHbIMM MACCMBAMM HU3UHHbIX
TOpdAHUKOB. MOYBbI 1EFKOr0 MEXaHMYECKOro CocTaBa 3aHMMAT oKkono 60 % obuwen naowaan. Bee
OEPHOBO-NOA30AMCTble NOYBbI [1oNecbA OTANYAOTCA HEBbLICOKMM €CTECTBEHHbIM MI0A40POAMNEM, KaK
npasuno, kucable (pH = 4,5...5,5), cnabo obecneyeHbl MMHEPANbHbIMM NUTATENBHBIMW BELLLECTBAMM (B
Ttom uucne K, P, Mg u pap.). PacnaxaHHOCTb TEPPUTOPUM COCTaBAsieT OKono 25%, po 50%
Ce/IbCKOX03ANCTBEHHbIX MOWAAeN 3aHATO NOJ ecTeCTBEHHbIMM KOPMOBbLIMU YroabAaMKU (31aK0BO-
OCOKOBble  nyra).  TaKas npupoaHas cpena cbopmupoBana cneunduryecknin TN
Ce/IbCKOX03ANCTBEHHOIO NPON3BOACTBA. B pernoHe pa3sBnTo MOI0YHOE M MACHOE CKOTOBOACTBO (40 60
KopoB Ha 100 ra). 3HauuTenbHble MJOWAAN 33aHMMAOT Mocafku Kaptodena (okono 8%
obpabaTbiBaemoli naowaan), Kopmosbix KyabTyp (35—40 %), 3epHoBbIX (0K010 50%), NbHA-A0NTYHUA
(no 5%).

OCHOBHOM MACcCUB NeCOB Ha 3arpA3HEHHON TEPPUTOPUM HAXOAUTCA B paMoHax onecbd, rae
necuctocTtb aocturaet 70 %. OcHoBHas YacTb (63 %) BUAOBOro cocTaBa JIECOB NPUXOAUTCA HA XBOMHbIE
nopoAbl (CoCHa), ocTanbHaA — Ha 400 IMCTBEHHbIX Nopoa (ay6, rpab, bepesa, onbxa).

MNoyBa bpsHCKOM ob6nacTM — NoA30/UCTble, AEPHOBO-NOA30/IUCTbIE U Cepble fiecHble. Jleca B
OCHOBHOM cocHoBble (42%), 6epe3oBsble (23 %) u ocuHoBble (15 %).

KOxkHee YKpaunHcKoro MNonecbs HauMHAeTCcsA 30Ha iecocTenu (10X Has BeTBb c/ieda, CM. puc. 5.3),
B MOYBEHHOM MOKPOBE KOTOPOM npeobnagatoT onoA30seHHble YePHO3EeMbl, CEpPble U CBET/Iocepble
onoAa30/ieHHble MOYBblI Ha J/IECCOBbIX OT/OXKeHMAX. [peobnagatowas gpesecHas nopoga B necax
YKpauHckoro Monecba — cocHa, npouspactaeT 6epesa u ayb6, B necoctenHbix paioHax — Hebonblme
NnecHble maccuBbl Ayba, rpaba, annol.

N3 aHann3a AaHHbIX, XapaKTepusyowmx pacnpeaeneHme 3arpasHeEHHOW TeppUTOPUM NO BUAAM
XO03ANCTBEHHOIO OCBOEHWSA, BUAHO, YTO NMPMMEPHO MOSIOBMHA 3arpsA3HEeHHbIX 3emenb benopyccum —



41... 6% — npuxoauMTCAa Ha Cenbxo3yroAabs U A0 52%—Ha npupoaHble KOMNAekcbl (neca, 60n10Ta,
BOAHble 06beKTbl). Ha YKpauHe aona 3arpAsHEeHHON TeppuTOpUM, NPUXOAALLAACA Ha NPUPOAHble
naHawadTbl, yMmeHbluaeTcs oT 46 % Ha ceBepe (YepHobbINbCKUIA p-H) A0 10—12 % B HOXKHbIX palioHax.
B uenom, npMmepHO NOJIOBMHA 3arpA3HEHHON TEPPUTOPUN NPUXOAUTCA Ha NPUPOAHbIE KOMMJIEKCbl —
neca, 6onota, Heynobbs, a paBHWHHbIE OTKPbLITbIE YYACTKM MECTHOCTM MPAKTUYECKM MNOSNHOCTbIO
3aHATbl arpocuctemamun. M3 aToro cnegyer BbiBOA, YTO AN OLEHKM M MPOTHO3a 3KOJIOTMYECKUX
NocNeacTBUIA PagMOaKTUBHOIO 3arpaA3HeHMs pPaccmMaTpuUBaemMon TePPUTOPUU MUFPaLMOHHbIE MNPO-
Leccbl B NPUPOAHbIX IKOCUCTEMAX TPEDBYIOT CTONb Ke AETaSibHOrO M3YYEHUS U KOHTPOASA, Kak U B
arpocucTemax.

8.2. MPAMOE PAJANALMOHHOE BO3AENCTBUE HA MPUPOAHYIO PACTUTE/IbHOCTb
M }KUBOTHbIA MUP

CnycTa HEecKONbKO Hedenb Nocne aBapuM Hayanucb paboTbl MO WM3yYeHUD MOoCNeAcTBUMN
pagMaLnMoHHOIo BO3AENCTBUSA HA MKUBYHO NPUPOAY B 30HAX C BbICOKMMM YPOBHAMM 3arpA3HEHMA.

Mpexae BCero, M3y4yanoCb COCTOAHME TMNPUPOAHOM PACTUTENIbHOCTM B 30HE CUJIbHOrO
3arpsasHeHua (6bonee 1000 HM/KM2 B cepeanHe man 1986 r.) Ha PacCTOAHMUU HECKOIbKMX KUTIOMETPOB
OT MecCTa aBapum.

Hanbonbluyto 4yBCTBUTE/NIbLHOCTb K PaAMOAKTUBHOMY 3arpA3HEHUIO MPOABUAM, KaK U
0XXMAAN0Cb, COCHOBble ieca. Ho K KoHLy utoHa 1986 r. ([ + 60) MOLWHOCTb A03bl B KPOHaX AePEBbLEB
CHM3MNacb NpumepHo B 50 pas 3a cYeT pagMOaKTUBHOIO pacnaja M npoueccoB camoouunlieHus [9].

NeTanbHble 3¢deKTbl Y COCHOBOM XBOW Npu noraouweHHon aose 6onee 1000 pasg BU3yanbHO
NPOABMANCL K KOHUY nieTa 1986 r., n B TeueHMe NOCNeayoLWero oCeHHe-3MMHEro nepmoaa naowaab
normbLiero n1ecHoro Maccuaa, NPUMbIKaOLLEro ¢ 3anaaa K npomnaowaake A3C, gocturana 400 ra (Tak
Ha3biBaeMbl Pbixkunii nec).

Hanbonblume mopdonormyeckne MaMeHeHUA OTMEYEeHbl Ha y4aCTKax CO CPeAHUM YpPOBHEM
paauoakTnsHoro sosaenctaua (300— 1000 paa): YKOPOUYEHHbIE, YaCTO UCKPUB/IEHHbIE U YTOJILLEHHbIE
BepxyLweyHble nobern, xBoA Ha KOTOPbIX COXPaHWAACb YaCTUYHO. YNbTPACTPYKTypa MOBPEXAEHHbIX
KNETOK XBOU CBMAETENbCTBYET O HapyLeHUN B HUX 6ENKOBOro U AMNMAHOTro obmeHa, YTo NPoABAAETCA
B HApYyLIEHUN MeMbBPaHHbIX CUCTEM KNETOYHbIX OpraHen .

JNlnctBeHHble ppeBecHble Nopoabl (NpeacTaBneHHble B 30HE CUAbHOTO 3arpsA3HEHUA BOKpPYT
YASC, rnaBHbiMm obpasom, bepe3oin, OCUHON, AyOOM) MPAKTUYECKU HE NOCTPadany OT 3arpsA3HEeHUs,
TaK KaK MX pagmMauMoHHasa yCTOMYNMBOCTb NPMMepHO B 10 pas Bbilwe, YeM XBOMHbIX NOPOA,

Hapagy c pacTuTenbHOCTbio, OO6BEKTOM M3y4eHUA B 30HE CUAbHOTO PASMOAKTUBHOIO
3arpasHeHna B6am3n ot YASC Obliv KMBOTHblE, NPUHAANEXKALME K Pa3HbIM TaKCOHOMMUYECKUM
rpynnam [9].

C utona 1986 r. no anpenb 1987 r. npoBoanaCcA NoACYET YNC/IEHHOCTM OCHOBHDbIX FPYNn Me30- U
MUKpOdayHbl Ha PA3HOM YyAa/NeHUM OT MeCTa aBapuM B MNO4YBax COCHoBoro neca 50—60-netHero
Bo3pacTa. MccnepoBaHMA NoKasanu, YTO NMOYBEHHbIE XKMBOTHble — 0OUTATENN NECHOM NOACTUNKN —
CUNbHO NOCTpagann Ha yganeHun po 7 km ot YAIC, ogHaKo B UCCAeAOBAHHbIX rpynnax He
OTMEYanocb KaTacTpopMYecKoro nageHuMa UYMCNEeHHOCTU. YMCNEeHHOCTb M aKTMBHOCTb MOYBEHHbIX
6€ecno3BOHOYHbIX 33 NPeAelaMn OrpaHUYEHHOMN 30HbI CUIbHOTO 3arpsasHeHusa (6onee 1000 Ku/km? Ha
10 man 1986 r.) cywecTBeHHO He n3meHunacb. CYUTaeTcs, YTO HaKoMJIeHHbIe A03bl Nopaaka 2—3 Kpaja
BbI3bIBAOT KaTacTpoduyeckne nameHeHua B coobuiectse MUKpodayHbl, A03bl okono 500—800 pag
BbI3bIBAOT PErUCTPUPYEMBIE, HO HE3HAUYUTE/IbHbIE U3MEHEHMUSA.

3a npesenamu 30HbI CUMABHOMO PaAAMALMOHHOINO BO34ENCTBMA HE OTMEYaNoCb M3MEHEeHUM
YMCNEHHOCTM W NNOAOBUTOCTU [OMKUX MKMBOTHbIX. HabniogeHUMAMM He YCTaHOBAEHO KaKux-nmbo
OTK/IOHEHWUI B NX CE30HHbIX PUTMaX.



BopgHana cpeaa nrpaet ocobyto ponb B nepepacnpeseneHnmn paguoHyKIna08, 34eCb NpoLecchl
NUX MUTPALLMWN U HAKOMJIEHUA NPOXOAAT MHTEHCMBHEE, YEM B HA3EMHbIX 3KOCUCTEMAX.

OCHOBHas 4018 PaAVNOHYKIMAOB, NONABLIMX B MOBEPXHOCTHbIE BOAbI M3 aTMocdepbl B NepBble
AHW nocne aBapwuu, A0BOMbHO ObICTPO Mepelsa B AOHHblE OTNOXeHuA. HabnogeHuna B Bogoeme-
oxnagutene YA3C nokasanm [9], UYTO MaKCMMaibHble KOHUEHTPaUMW PaguMOHYKANAOB B
bUTONNAHKTOHE MMENIM MECTO B NepBble ABe HeAeNM Nocae aBapym, a B 300M1aHKTOHE — cnycTa 7—
10 cyT nocne noBblWeHUs 3arps3HeHNs GUTOMNAHKTOHA (33 CYeT 3afepP)KKM B NULLLEBOW Lienoyke ¢u-
TOMNIAHKTOH — 300M/1aHKTOH).

ONHaMMKa HaKoOM/NeHMA PaaMOHYKAMAOB pblbaMu TaKKe XapaKTepusyeTcs BPEeMEHHOM
3aEePKKOM B LOCTUMKEHUM MAKCMMAbHLIX YPOBHEM PaAMOaKTUMBHOCTM OTHOCUTENbHO ¢GUTO- U
300M/1aHKTOHa.

Mpouecc camoounweHna Hanmbonee 6bICTPO NpPoOXoaUT B  PUTOMNNAHKTOHE U ropasgo
Mea/ieHHee — y pblb.

N3 rngpobroHToB pblbbl ABNAKOTCA Hambonee 4yBCTBUTENbHbIMM K paguaumn. [Mpwu
BO34ENCTBUMN HA pblb XpoHMYeckoro obnydenua go 400 paa/rog yKe HabnogatoTca HapyweHusa B
GYHKUMOHUPOBAHUN OTAENbHbIX OPraHOB, HO B LE/IOM COXPAHAETCA 3KOOrMYecKana YyCTOMYMBOCTb Ha
NonyAALUMOHHOM M OPraHM3MEHHOM YPOBHAX. [0 3KCNepMMeHTaNbHbIM AaHHbIM, B p. Mpunate n B
KneBckom BoAOXpaHUAULLEe A03bl 06/1y4EHNA PA3/IMYHBIX BUAOB Pblib HE NPEBbIWANM COOTBETCTBEHHO
100 1 20 mpag/cyT, T. e. 6blIY 3HAUUTENIbHO HUXKE YPOBHS, MPU KOTOPOM MOTIN BO3HUKHYTb 3aMeTHble
paaunoskonoruyeckme apodektol [9].

8.3. PAOVNOAKTUBHOE 3ATPASHEHUE NACTBULLHbIX (1YTOBbIX)
N CEIbCKOXO3ANCTBEHHbIX PACTEHUI

CymmapHoe (KOpHeBoe M HEKOpHeBOe) NOCTyn/aeHWe pPagUMOHYKAMAO0B W3  MO4YBbl B
Ce/IbCKOXO3ANCTBEHHbIE PACTEHUA ABNAETCA BaXKHEMLWMM 3BEHOM MULLEBOM LLEMOYKM, MO KOTOPOM
PaANOHYKAMAbI U3 NOYBbI TPAHCMOPTUPYIOTCA B OPraHM3me 4esioBeka. MHTEHCMBHOCTb 3TOro nepexoaa
onpeaenseTca MHorMmu ¢aktopamn: GU3MKO-XMMUYECKMMU CBOMCTBAMM PALMOAKTUBHBIX YacTUL,
GOpPMUPYIOLMX 3arpA3HEHME MOYBbI; «BO3PACTOM» PALMOAKTUBHOIO 3arpAsHEHMA; XMMWUYECKUMU
CBOMCTBAaMM COEAMHEHUA CAaMOrO PaANOHYKANAA; arPOXMMUYECKMMM U MEXAHUYECKMMWU CBOMCTBAMM
BEPXHEr0 C/N10A NOYBbI; BUAOM PaCTEHUA; KAMMATUYECKMMU U NaHALWAPTHBIMU YCNOBUAMM.

Mpwn TakoM KosinyecTBe onpeaenatowmx GakTopos peleHne BONpoca 0 AeNCTBUU KaXK40ro us
HMX BO3MOHO /MWb HA OCHOBE [ONTOCPOYHbIX HabAAEHUI B  YCNOBUMAX AOENCTBYHOLWLENO
Ce/IbCKOX03ANCTBEHHOIO MPOM3BOACTBA MNPM  AOCTAaTOYHO LMPOKOM pPasHOOOpasMm BapuaHTOB
CUCTEMbI MOYBA—pPACTEHME B PA3/NYHBIX MOYBEHHO-KAMMATUYECKUX U FeodU3NYECKMX YCI0BUAX.
Takon MeToA0NOrMYecKuii Noaxos NPUMEHANCA NPU OpraHu3aumMm HabawaeHnn (MOHUTOPUHIA) 3a
PafMOaKTUBHbIM 3arpA3HEeHMeM NacTOULLHBIX (N1yroBbiX) U CENbCKOXO3AUCTBEHHbIX PACTEHUIN Ha CETU
NaHAWadTHO-TeOXMMUYECKUX N arpoaKosiormyeckux noamronos (1M v A3M, cm. puc. 5.3 n 8.1) [4, 5,
9].

Cuctema /MM (cm. n. 5.3) 6b11a cNpoeKkTMpoBaHa TakMM 06pa3om, YTOObl OXBAaTUTb BO3MOXKHO
60nbWNIA AMana3oH MNOYBEHHO-KAMMATUYECKUX YCNOBUIM U TUMNOB PacTUTENIbHOCTU, YTO B MpUHUMNE
OONKHO NO3BOINTb IKCTPANOAMPOBATL NOJYYEHHbIE pe3yabTaTbl Ha BCto ETC.

OcHOBHasA 3afa4ya MCCNef0BaHUM MUTPAUUM PAAMOHYKNMAOB B CUCTEME MOYBa—pacTeHue
COCTOMT B NOJYYEHUN ODOODOLIEHHbIX XapaKTEPUCTUK PAAMOAKTUBHOIO 3arpA3HEeHMA pPacTeHU.
MepBMYHbIM Pe3yNbTaTOM aHaANM3a ABNAETCA yAe/bHaA aKTUBHOCTb i-r0 PaAMOHYKINAA B CYXOM Macce
npobsbi a; (BK/Kr).
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Puc. 8.1. KapTa-cxema pacnonoKeHUa arposKoIorM4eckmx noanroHos (A3M).
1 — n3onuHua 0,05 mP/u, 10.05.89 r.; 2 — U30AUHKA 2 KM/KM2 NJOTHOCTU 3arpAsHeHus Lesnem-137; umdpbl B KpyxKKax — Homepa AIM.



Mpu panbHerwen obpaboTke pe3ynbTaTOB aHaNM3a BbIYMCAAETCA 3aMac PaAUOHYKAMAA B NO4YBE O
(BK/M?) M MHTerpanbHblil (T. e. C y4eTOM BCex MyTeil 3arpA3HEHWA PacTUTE/NbHONM 6MOMacChl)
NnoKasaTte/ib CTeNneHu 3arpA3HeHnsa pacTeHM, Ha3blBaemblii HamMmu KoadduumMeHToM nepexoaa

Kn = ai/o; (8.1)
(BCce 3HaYeHUs aKTUBHOCTU OTHOCATCA K CYXOM Macce Npobbl HA MOMEHT oTbopa).

OnpegeneHHblt Takum obpasom KoadpduumeHT Kp ABASETCS OCHOBHbIM OOBEKTOM M
pe3ynbTaTOM HalWUX UCCNeL0BaHUI MO BbIABAEHUIO 3aKOHOMEPHOCTEN 3arpA3HEHUA AMKOPACTYLIMUX U
CeNbX03PaCTeEHNN. ITOT KOIGOUUMEHT Mbl MUCMNONb3YyEM M MNPU A3PaNbHOM, U MNPU KOPHEBOM
3arpasHeHnMn. OuyeBMOHO, 4YTO B YC/NOBMAX KOHKPETHOM CUCTeMbl MOYBA—PACTEHUA CTEMNEeHb
PaAMOAKTMBHOrO 3arpA3HEHMA OPraHoB pacTeHMa OyaeT 3aBUCETb, B YACTHOCTWU, OT BEPTMKANbHOIO
pacnpeaeneHns paguvoHYKANA0B B KOpHeobuTaemom cnoe nouysbl. Kak 6b110 nokasaHo B n. 5.3,
npoduan BepTUKANIbHON MUrpaLUM B €CTECTBEHHbIX YCI0BUAX (T. €. npu oTCyTCTBMM 06paboTKM)
[OCTAaTOYHO 3aMETHO Pa3/INYAIOTCA B 3aBUCMMOCTM OT MOYBEHHbIX YCNOBWUA, MUFPALMOHHbLIX CBOMCTB
PaAMOHYKANAO0B M  MHOMMX Apyrux ¢akTopoB. I3TO0 06CTOATENLCTBO CO34aeT OnpeAeneHHble
Heya06CcTBa MpPU CPaBHUTENIbHOM aHaNM3e Pe3yNbTaToB onpefeneHua KoapPpuumeHTOB nepexosa,
npexae BCero, B TPAaBAHUCTYIO JIYTOBYHO PACTUTENIbHOCTb Ha LIe/IMHHbIX Y4acTKax No4Bbl, r4e pasnnyuma
B BEPTMKANbHOM pacnpefeneHnn pPaguMoHYKAUA0B B C/10€ KOPHEBOrO MOTM/IOWEHUA MOryT ObiTb
0COBEHHO BENMKWU. B OCTa/NbHbIX MPAKTUYECKM WHTEPECHbIX BapWAHTaxX M3y4aemblX HAaMMU CUCTEM
NMoYBa—pPaCTEHME —KY/IbTYPHbIX arpO3KOCUCTEM WM NIECHbIX SKOCUCTEM — BapuaLMu B BEPTUKAIbHOM
pacnpefeneHnn pPagMoHYKAMAOB B KOPHEOOMTaeMOM CNoe He WrpakT, No-BMAMMOMY, oOnpe-
Aensawowen poam B8 GopMUPOBAHUN PASNOAKTUBHONO 3arpA3HeHus ¢uTomaccbl. B arposkocucTemax
06bI4HO Mbl UMeeM aeno ¢ bonee UANM MeHee PAaBHOMEPHbLIM pacnpeaeneHnemM PaanoHYKANAO0B B
MaxoTHOM cnoe. B necHbix 3KkocucTtemax (CcM. Huke n. 8.4) OCHOBHOWM 3anac PaAMOHYKANAO0B
COCPeAOTOYEH B BEPXHEM CNOE MOYBbI TONLWMHON HECKONbKO CAHTUMETPOB (MOACTUAKA W
MWHEPaNbHbIN CNOM), YTO TaKKe MOXHO OXapaKTepu3oBaTb, KaK onpeaeneHHoe eanHoobpasuve B
BEPTUKANbHOM pacnpegeneHnn 4epHobblIbCKMX BbiNaAEHWI B NMOYBAX /SIeCHbIX 3Kocuctem ntoboro
™na.

B uenom, oTmeyeHHOe HeCOBepLIEHCTBO MoOKasatena Kp KomneHcupyeTtca yaobctBom ero
NPUMEHEHNA ANA OUEHKM M MPOrHO3a PagMOaKTUBHOIO 3arpAsHeHWs BCeX BUAOB AMKOPACTYLUMX M
CeNbX03PaCTEHUI HAa OCHOBE JaHHbIX O MNPOCTPAHCTBEHHOM pacnpeaeneHun  NAOTHOCTU
PaaMOaKTUBHOTO 3arpsisHEHUA MecTHoCTH (cm. popmyny (8.1)).

CneayeT TaKKe elle pas NoAYepKHYTb, YTO TEPMUH «nepexoa» B Ha3BaHMM Kp ynoTpebnaetca
YCNOBHO pAnsA 0603HayeHMA BCeX MPOLECCOB BHELWHEro M BHyTpeHHero (meTtabonntuyeckoro)
NOCTYN/IeHMA PAANOHYKINA0B B pacTUTeNbHY0 Bruomaccy.

Kak 6bi10 oTmeyeHo B n. 5.3 (npu obCy)KAEHMM [aHHbIX O BEPTUKANbHOM MUrpaLumu
PaZMOHYKANA0B B MOYBAX YrOBbIX MNI0OLWAA0K), MUFPALMOHHbIE CBOMCTBA OTAE/bHbIX PaAMOHYKANA0B
3aBUCAT OT MHOTUX NPUPOAHbIX GAKTOPOB U GU3NKO-XMMUYECKUX CBOMCTB BbINABLUMX PAANOAKTUBHbIX
BELLeCTB. JTO 3aMeyvaHue B MOJIHOW Mepe OTHOCUTCA U K Mnepexony PaAVOoOHYKAMAOB B Nyrosble
pacTeHus, ecin K CNUcky onpegenatowmx Gpaktopos AobaBuUTb BUA pacTeHWA. BnosHe ecTecTBeHHO
0XMAaTb (M 3TO NOKasanu Hawm HabAAEHMA), YTO B YC/IOBUAX TaKOM MHOTOhaKTOPHOM 3aBMCMMOCTH
MWUrPaLMOHHbIE CBOMCTBA PaAMOHYKANAO0B, Bblparkaemble yepes Kp, 6yayT U3MEHATbCA B LUMPOKMUX
npefenax B 3aBUCMMOCTM OT Bapuaumi onpegenstowmnx ¢aktopos. [MOCKOAbKY 3Ta 3aBUCMMOCTb
nepexoga PaguMoOHYKAUAOB OT MepeyncieHHbIX Bblle ¢akTopoB (Mam rpynn ¢akTopoB, KaacTepos)
M3y4yeHa HeJO0CTAaTOYHO, MPU U3/IOMKEHMUM U aHA/IM3€e AAHHbIX NONEBbIX HABAOAEHUN Mbl BbIHYKAEHbI
rpynnmMpoBaTb pesynbTaTbl NO AOBO/ILHO rpybbiM NpM3HAaKam (Bpemsa nocne aBapuu, TN NOYBbI, BUA,
pacTeHUI) C Uenbto NONYYUTb AOCTOBEPHbIE FPaHNLbI U3MeHEHUA Ko3ddnumeHToB Kn. 3T AnanasoHbl
MOTyT BbITb MCMO/Ib30BaHbI MPU NPOTrHO3HbIX OLLEHKAX PAAMOAKTUBHOIO 3arpA3HEHUA PacTUTENbHOCTY,
B Hanbonee TUNUYHbIX IKONOTUYECKUX YCIOBUAX.



8.3.1. J/lyroBas pacTUTeNbHOCTb

30ecb paccMaTpMBAOTCA HEKOTOpPbIE pe3yabTaTbl MOHUTOPUHIA PAANOAKTUBHOIO 3arpA3HEeHUA
AVKOPACTYLLEei TPaBAHUCTON PacTUTENbHOCTM Ha CETU NYroBbIX MPOBHBIX NAOLWAA0K B cucTeme JITT
(cm. puc. 5.3) c ntons 1986 r. no asryct 1989 .

B T1abn. 8.1 npuseaeHbl 3HadyeHUA Ky ONA OCHOBHbIX AONTOMUBYLLIMX PAAMOHYKANAOB,
CrpyNNUpPOBaHHbIE NO TPEM 30HaM PaSMOaKTUBHOIO 3arpA3HEHUA:

| — ceBepHbIN cnep, tOXKHble parioHbl benopyccun, ot 70 o 250 KM OT MCTOYHMKA; MOYBbI
OEPHOBO-NOA30/IUCTbIE HA A/IIIOBUAJIbHbBIX OT/IOXKEHUAX C PA3IMYHOM CTEMNEHbIO ONOA30/IMBAHUSA;

Il — 6nuMKHUIA cnen, panoHbl YKpauHckoro u benopycckoro Monecbsa, go 70—100 kKm ot
MCTOYHWMKA; NOYBbI A4EPHOBO-NOA30/UCTLIE U OTNIEEHHDIE;

1l — roxkHbIN cneg, oT 100 go 300 KM OT MCTOYHMKA; ONOA30/1EHHbIE NMOYBbI HA 1IECCOBLIX NOPOAAX
W YepHO3eMbl N1€COCTEMHOM 30HbI.

Kak BngHo 13 npmeBeaeHHbIx B Tabaunue AaHHbIX, B utone 1986 r. He 0TMeYanochb CyLLECTBEHHDIX
pPasnYnNiA B CTEMEHWU 3arpPA3HEHUA TPABAHUCTOM PaCcTUTENbHOCTM OTAENbHbIMU PAAUOHYKANAAMMU B
npegenax o4HoM 30Hbl. B TO Ke Bpems ACHO BUAHA TeHAeHUMA yBennyeHua Kp c ceBepa Ha tor — ot
(10...90)+10° m*/kr 8 Morunesckoi o6nactu, o (200... 1000)+10> m?/kr Ha tore Kuesckoii o6nacty.
31 3ddeKTbl Mbl 06BACHAEM NPEUMYLLECTBEHHO aspasibHbIM (HEKOPHEBbIM) 3arpA3HEHMEeM TpaBbl
aTMochepHbIMU BbINAAEHUAMM B Nepuos, AeUCTBUSA UCTOYHUKA (KOHew, anpena—Hayano mas 1986 r.),
KOrga NAOTHOCTb ¢$MTOMACCHI (kr/m?) Ha tore 6bina CYLLEeCTBEHHO Bbllle, YeM Ha CeBepe, rae B
nocneayrowme 1—1,5 mec. npogonxancs npupoct putomaccol. Mpn oceHHem oTbope B 1986 r. obLiee
3arpA3HeHne NyroBon pactutenbHocT B | u Il 30Hax coxpaHAnocb NPUBAM3UTENBHO Ha TOM Xe
YPOBHE, YTO U NIETOM, YTO CBMAOETENbCTBYET O AOCTAaTOYHO MPOYHOM CBA3bIBAHUM PALMOHYKANAOB
TPaBOCTOEM NpPU NEPBMUYHOM a3pPasbHOM 3arpA3HEHUN.

B nocnepytouime BeretaumoHHble ce30Hbl (1987 —1989 IT.) paAloaKTUBHOE 3arpA3HEHME JIYyroBoM
PacTUTENbHOCTM  XapaKTepu3OoBasoCb  3HauyuTeNbHbIM (40 2—3  MNOPAAKOB)  MOHUMKEHMEM
KoaddpuumeHtoB Kp no cpaBHeHuMto ¢ 1986 r. lMpu 3TOM NOABAAKTCA Pa3/IMuMA B 3HAYEHMUAX
KoadduumeHTa nepexosa Mexay OTAENbHbIMW PAAVMOHYKANMAAMW B Npenenax ogHOW MOYBEHHO-
KAMMATMYECKON 30Hbl, YTO CBA3AHO, MNO-BMAMMOMY, C Pa3INYUAMM B KOPHEBOM MOCTYNAE€HUMU
pPagMoun30TONOB Pa3HbIX 31eMeHTOB. MaKcMMmanbHble 3HavyeHnsa Kn oTmedaroTca gna paguoHyKAnaos
Lesus, CTPoHUMA W cepebpa (1987 r.), MMHUManbHble — ana “%°Ru u '*°Sb. O6pawaer Ha cebs
BHMMAHME CXOACTBO BEPXHMUX rpaHuu, aManasoHoB Kp Bo Il 30He B 1989 r. gna Bcex pagnoOHYKANAO0B,
kpome “°Sr, ANA KOTOPOrO HET A@HHbIX; 3TO MOMKET YKasblBaTb HAa 3HAUMTENbHYIO POb A3PaNbHOrO
3arpA3HeHnA GUToMacChl Ha TEPPUTOPUAX, MPUNETAIOLLNX K 30HE aBapUM.

Cnepyer OTMETUTb, YTO B ce30Hbl 1987—1989 rr. (419 KOTOpPbIX OblAM MNOMYYEHbl AaHHbIE)
Hanmbonee BbICOKME 3HAUYEHUA Nepexoda Bbian y “OSr, 06aa4atoWwero, No-BUANMOMY, MAKCUMabHOIA
CNOCOBHOCTLIO K 06Pa30BaHUIO NETKOYCBAMBAEMbIX PACTEHUAMM COEAUHEHUN.

B uenom, aHanu3 paanOaKTUMBHOrO 3arpAsHeHMs B 1986—1989 rr. ecTecTBEHHOW NyroBou
PacTUTENbHOCTU NPUBOAUT K CeAYIOWMM 3aK/TIOYEHNAM:

1. OCHOBHOM MexaHM3M 3arpsA3HeHMA B NepBbli BereTauMoHHbIN ce30H (1986 r.) — aspanbHoe
nocTynneHue, popmupytoLLee NOBEPXHOCTHOE 3arpA3HeHMe pacTeHU. J1Ierko BUAETb, YTO Npwu 3anace
¢utomaccol 0,1—0,6 Kr/m? KoaddUUMEHT nepexsBata (A0NS PaAMOHYKAINAOB, 3aAeprKaHHbIX
HaA3eMHOW pacTUTesibHOM BMomaccoi) B nepuos, BbiNageHUN COCTaBAAN OT HECKOJIbKMX MPOLEHTOB
00 50—60 %. ana ecTtecTBEHHbIX NacToMLL. 3Ta OLEHKA MOJy4YyeHa A/a 3Pesioro TPaBOCTOA B KOHUE
nepuoga Beretauum (or Kuesckon obnactun), ana kotoporo Kn = (0,2...1,0) m%/kr. Obwee
pafMoaKTUBHOE 3arpsisHEHWE NYroBOWM PacTUTENbHOCTU, KOTopoe B utone 1986 r. (Mnk puTomacchbl) xa-
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pakTepusoBanocb 3HadeHnamm ot 0,01... 0,1 MZ/KF Ha cesepe po 0,2... 1,0 MZ/KF Ha tore ana Bcex
paAnOHYKANAOB, 3aBMCENO OT 3anaca (Ha ea. naowaam) GMToMacchl B Nepmo, pagMoaKTUBHbIX Bbina-
OEHUI 1M, BOSMOHO, OT BMAa BbINaAeHWUIN (BnaxHble, cyxue). MNpu 3Tom 3agepKaHHble TPaBAHUCTOM
PacTUTENbHOCTbIO PaANOHYKAMAbI AOBOJIbHO MPOYHO CBA3bIBAOTCA C PUTOMACCON B TEYEHUE BCEro
JIETHEro nepuoaa, o Yem CBUAETENbCTBYET OTHOCUTE/IbHAA cTabuibHOCTL Kp ¢ Moas no okTabpb 1986
r. (I v Il 3oHbI, cm. Tabn. 8.1).

Tabnvua 8.1
KoadpduumeHTol nepexoga Kn (10’3 MZ/KF)* YEepPHOBbINbCKUX PAAUOHYKANAOB B NYTOBY PacTUTENbHOCTb

Mepunog HabnogeHui 30Ha 1ice 105pu 110mAg Bies, ¥cs 1255 g
| 10—50 10—50 20—30 30—90 10—30
Mionb 1986 T. I 40—160 60—190 140 20—210 165
I 200—300 300—600 900 300—630 400—1000
| 40—90 20—30 40—90
OKTAbpb 1986 T.
I 130 140 110
| 2—6 1—3 6—20 7—13 0,3—2,5 10—40
MioHb 1987 T. Il 0,2 0,8 45 3—12 3 10—20
1] 1,5 0,3 3—9 2
OkTabpb 1987 1. | 1,5 0,3 0,5 19 0,6 27
| 1,8 <02 (<1)—2,5 0,3—16 <0,5 10—60
Mionb — aBryct 1988 r. I 0,1 0,14 <2 0,2—20 <0,1 1—-70
1] 0,8—10
| 2,4 <0,3 1,3-7 <0,5 20
Asryct 1989 . I 0,4—13 0,3—11 0,65—13,5 (<0,3)-14
I <0,1 <01 1 <0,2

* Cootsetctayet 10°° (Ku/kr)/(Kn/km?)

2. Bo BTOpoM W nocneaylowme BereTauMoOHHble CE30Hbl MOC/AE BbINAAEHUA PALAMOAKTUBHDIX
ocaakoB (1987—1989 rr.) coaep:kaHMe PaAUOHYKAMAOB B NIyrOBOW PacTUTENbHOCTU MOHUMKAETCA B
10—1000 pa3 no cpaBHEHUIO C NEPBUYHLIM aspasibHbIM 3arpasHeHnem BecHom—netom 1986 r. Mpwu
3TOM MNPOABAAKOTCA 3aMeTHbIE Pa3/inumMa B 3HadeHuax Kn ona otaenbHbiX paguMoHykanaos. Oba aTtu
adpdeKTa cBMAETENBCTBYIOT O TOM, YTO B 3TOT NEPUOL KOPHEBOE MOrAOLWEHNE BHOCUT OCHOBHOM BKa4
B NOCTYyN/IEHNE HEKOTOPbLIX PaAUOHYKANAOB B BMomaccy pacTeHUin. TemM He MeHee B psae C/y4aeB
(cm., Hanpumep, Tabn. 8.1, 3oHa Il, 1989 r.) ecTb OCHOBaHME MosaraTb, YTO Aaxe cnycta 2—3 roaa
nocne 4YepHoObINbCKUX BbINAAEHUIA B OCHOBHOM 30HE 3arpsA3HEHMA HEeKOopHeBoe nocTynneHue (B
TeYeHMe nepuoga Beretaumm) UrpaeT BakKHYO POSb B PaAVOaAKTMBHOM 3arpsisHeHMM ¢puTomaccol
JIYroBOM pacTuTenbHOCTU. Mpu 3TOM CTeneHb nepexoda Pas/IMyHbIX (N0 AOCTYNHOCTU) PaaUOHYKAMAO0B
B PuTomaccy 6yaetr npumepHO OAMHAKOBA, Yero 3aBeAOMO He MOMKET ObITb NpuM KOPHEBOM MoO-
CTYN/IEHUN TAaKUX PAANOHYKANO0B KaK, Hanpumep, 1%ce n B¥cs.

3. OrtcytctBMe B 6ONbLWIMHCTBE C/Ny4aeB 3aMeTHbIX Pas3nMuunii B Habaogaembix AuanasoHax
KO3pdMUMEHTOB Nepexosa KaxKaoro oT4eNbHOro PAaANOHYKAMAA B BblAE/IEHHbBIX HAMM TPEX NOYBEHHO-
KNIMMaTUYecKkux 30oHax B 1987—1988 rr. (cm., Hanpumep, AaHHble O 137Cs), YKa3blBaeT Ha TO, 4TO
npuynHoi 6onbwon usmeHumsoctn Kp (10—100 pas), ABnAeTcs, CKopee Bcero, pa3Hoobpasue
arpoOXMMMUYECKMX CBOMCTB MOYBbI Ha HabAAaTeNbHbIX MN/OWAAKAX B Kaxaown 30He. lMpu 3tom
0606LeHHble MOYBEHHO-KAMMATUYECKME (PAKTOPbI, XapaKTepU3YIOLME KaXKAYH 30HY, MMelT, no-
BUAMMOMY, BTOPOCTENEHHOE 3HAYEHMeE.

He nocnegHiolo ponab B PopmMpoOBaHMM BeCbMa HEOAHOPOAHOM KapTUHbI MNepexoaa
PaAVNOHYKANAOB B IYrOBble TPABbl MOTYT UrPaTb BUOreoxMmmyeckne pasanyma B CNOCOBHOCTM pasHbIX
BMOOB AMKOPACTYLLMX TPaB K HAaKOMNEHMIO COOTBETCTBYHOWMX MUKPOINEMEHTOB (L,e31A, CTPOHLMA U

ap.).




8.3.2. CenbCKOX03AMCTBEHHDbIE KYNbTypbl

Kak oTmevanocb B paboTe [9], cywecTBeHHOE BAUAHME HA 3arpPA3HEHUE CebX03MPoayKuun
OKa3ano To ob6CcToATeNbCTBO, YTO BbIOPOC PAfMOAKTUBHBLIX BELLECTB MPOU3OLWEN B KOHUE anpens—
Hayasie Mas, Korga OCHOBHble NosieBble PaboTbl B pacTeEHMEBOACTBE (CeB, NOCaZKa) B pernoHe (4o
150—200 Km OT mecTa aBapuu) 6blM 3aBepLUEHbl, 03UMbIE KY/NbTypbl MMENU YXe A0CTaTOUYHYIO
BereTaTMBHYlO maccy. B aTnx ycnosusAx nepeg crneumanncrtamm pagnoskonoramum npu opraHmsauum
MOCTOAHHbIX HAbAOAEHWM 33 3arpAsHEHMEM NPOAYKUMM pPACTEHMEBOACTBA HA 3arpA3HEHHbIX
TEPPUTOPUAX CTOANN Ceaytolime 3a4a4u:

OLLEHUTb POJIb HAYaNIbHOTO a3pPasibHOro 3arPA3HEHUA CENbXO3KYNbTYP B MNEPBbIA NOCAE aBapun
BereTaluMoHHbI ce30H 1986 r.:

onpeaennTb COOTHOLWIEHWE KOPHEBOrO WM HEKOPHEBOro MNOCTYNAEHUA pPagUMOHYKANAOB B
CeNbX03PacTeHMA B NEPBbLIN U NocneayoWwme roabl;

BbIACHUTb 3aBMCUMOCTb PaAMOAKTUBHOIO 3arpA3HEHNA TOrO0 UM MHOMO BNAA CENbX03PacTeHUsA
OoT ¢aKTopoB BHelHel cpeabl (OM3MKO-XMMUYECKME CBOMCTBA W NAOTHOCTb PaANOAKTUBHbBIX
BbINAaAEHNM, NOYBEHHbIE, KNMMATUYECKME XaPaKTEPUCTUKM M T. M.) U OT BPEMEHM MOC/e aBapun gns
NPOrHOCTUYECKUX OLLEHOK PEeHTAbeNnbHOCTU pacTeHMEBOACTBA HA 3arpA3HEHHbIX TEPPUTOPUAX B
nocneayrowme rogpl U NPUHATUA HEOBXOAMMBIX MEP MO YMEHbLUEHWUIO 3arpPA3HEHUA.

OuyeBMOHO, YTO peleHne 3TUX 3aday4 MmMeeT ocobo Ba)KHOe 3HayeHWe B CBA3M C
HeobXo0AMMOCTbIO MPOrHo3a [03 06/y4eHUsa 3a cyeT noTpebnieHMa NULLEBbLIX NPOAYKTOB MECTHOrO
npou3BOACTBA. IJTOT KaHan ob6/yyYyeHUA ABAAETCA OAHMM M3 OCHOBHbIX Npu GOPMUPOBAHUMU
CYMMapHbIX [4030BblX HarpysoK Ha HaceneHuwe, MNO3TOMY MOHUMKEHWE HaKOM/AEHHOW n03bl B
3HAUYUTENIbHON Mepe ONpenenaAeTcd BO3MOMHOCTAMWU OrpaHUYeHUsA A03bl BHYTPEHHEro obayyeHus,
obycnosneHHon noTpebneHnem nuwesbix NpoayKToB. OCHOBHble paboTbl 34ecb NPOBOAUAUCH
OpraHM3aLUUAMM arpoNpPOMbILLIEHHOTO KOMMJIEKCa.

PerynapHble  HabnwogeHns  (MOHUTOPMHI) 33  cogepaHWMem  pPagMOHYKAMAO0B B
Ce/IbX03PaCTEHUAX NPOBOAMINCE HAMM Ha CETU arpo3KOA0rMYeckmMx NonmroHos (A3M), KoTopasa bbina
33/10XK€Ha B CEBEPHbIX palioHax YKpauHbl C YPOBHAMMW 3arpA3HEHMUS Bcs ot 1 no 15 KM/KM2 U Bbille
(pnc. 8.1). B aTnux parioHax pa3BUTbl BbICOKOTOBAapHOE 3epHOBOE XO3AMCTBO (OCHOBHAA KynbTypa —
03MMaA MweHuua), NPOU3BOACTBO CaXxapHOM CBEKAbl, KapTodena u osowen. 3HaunTeNbHas A0NA
obpabaTtbiBaemblx 3emMenb MNPUXOAUTCA Ha KOPMOBbIE KYy/AbTypbl — KyKypy3a, ceaHble Tpasbl,
KOPMOBasA CBEKNa.

HabntogeHna Ha cucteme onbiTHbIX nonert A3M Havanucb B aBrycte 1986 r. Ha Kakaom
ONbITHOM MNONE Ha TUMMYHOM yyacTke nNpubamsmtenbHo 300x500 m oAMH pa3 B CE30H ONpeaenanochb
cofiepykaHue paiIMoOHYKAMAO0B B NaxoTHOM csioe (oTaenbHo no cnoam 0—5; 5— 15; 15—25; 25—35
cm).

Mpob6bl GUOMacChbl cenbxo3pacTeHNn oTOMPaANMCb Ha 3TOM }Ke yyacTKe cieayrowum obpasom:
3/1aKOBblE KY/AbTypbl, KYKypy3a, ropox — B Nepuos MakCMmyma 3e/1eHO maccbl U BO Bpema yBopKu
(3epHO); mHOroNeTHUE TpaBbl (3e1eHas macca) — 3... 4 yKoca C Man Mo aBrycrT; OCTa/lbHble KyNbTypbl —
nepen ybopKoi.

Ona onpepeneHna cTeneHM MNOBEPXHOCTHOrO 3arpsa3HEHUss BCe pacTuTesibHble npobbl
NnocTynanun Ha aHa/iM3 B ABYyX BapWaHTax — B €CTECTBEHHOM (TOBapHOM) BUAE M OTMbITbie 6ONbLINM
KO/IM4EeCTBOM BOAbI.

MoMmumo onpeaeneHna Coaep)KaHmAa PaaMOHYKAMA0B B Npobax MoYBbl M PacTeHUM, HA BCex
A3MN KOHTPO/INPOBaoChb KO/IM4ecTBo 0CajKoB, BNIAXXHOCTb Nnoysbl 7 OCHOBHble
arpomMeTeopoOIOTMYEeCKME XapPaKTEPUCTUKM, A TaKKe yporKail. Kpome TOro, Ha BCex OMbITHbIX MOAAX
onpegeneHbl MOYBEHHbIE W ArPOXMMUYECKME XAPAKTEPUCTUKU: MeXaHUYeCcKuih coctas, pH,



coaeprKaHue rymyca, kanma, kanbuma, ocdopa u 1. n.

Tabnvua 8.2
KoadpouumenTsl nepexoga Kn (10’3 MZ/KI') YepHOBbINIbCKUX PAANOHYKANA0B B CeNbX03pacTeHns B 1986—1989 rr.

134 137

125

90

Cs, 7'Cs Sb Sr
KynbTypa lop, %ce 1%pu
O3umble NweHnLa N poXb
3epHo 1986 0,3 0,04—0,2 2—10
1987 0,001—0,03 0,02—0,1 0,03—0,3 0,03—0,05
1988 0,05—0,2 0,03—0,25 0,01—0,6 0,002—0,10 1,6—2,7
1989 0,005—0,06
conoma 1987 0,06—0,5 0,05—0,4 0,1—0,9 0,1—0,6
1988 0,02—0,2 0,02—1,0 0,03—0,5 0,04—0,34
1989 0,04—0,35
AumeHb, oBec
3epHo 1987 0,008—0,05 0,02—0,1 0,02—0,14 0,1—0,2
1988 - 0,007—0,34 | 0,006—0,16 | 0,014—0,07 0,4—2,2
1989 0,004—0,13
conoma 1987 0,06—0,3 0,3—0,5 0,1—0,9 0,1—0,6
1988 0,004—0,3 0,1—-0,5 0,03—0,22 0,01—0,5
1989 0,05—0,5
KyKkypy3a
1986 0,25—0,7 0,04—3,2 0,04—1,1 0,07—0,2
3epHo 1987 0,01—0,08 0,05—0,07 0,03—0,09 0,2—0,3 0,15—0,24
1988 0,01—0,03 0,06—0,08 0,03—0,14
1989 0,003—0,016
KynbTypa lopg, Mice 1%Ru 134Cs, Yes 55h Osp
1986 0,4—3,6 0,3—3,0 0,3—0,9
senenas macca 1987 0,1—0,5 0,1—0,5 0,1—0,6 0,3—0,5
1988 0,1—0,8 0,06—0,85 0,06—1,5 0,04—1,1 1,0—1,4
1989 0,05—0,7
CesAHble Tpasbl 1986 10 9 24
1987 0,1—18 0,3—16 3—10 0,6—7,0
Knesep 1988 0,3—2,3 0,03—7,4 0,1—2,4 0,07—2,4 0,3—13
1989 0,2—1,3
1987 0,7—2,0 0,15—0,83 0,24—0,45 0,09—0,6
NouepHa 1988 0,01—0,83 0,14—0,76 0,2—1,2 0,02—0,6 1,4—18
1989 0,2—1,3
1986 0,5 0,2 0,5—0,6
KapTodenb 1987 0,01—0,4 0,02—0,2 0,06—2,4 0,2
(oumLLEHHBbIN) 1988 0,006—0,1 0,1-0,4 0,03—0,6 0,01—0,3 0,4—11
1989 0,04—0,14
CBexna caxabHas 1986 0,2—1,6 0,3—0,8 0,1-3,0
(TEXHOHOI'MF:‘IECKVI 1987 0,06—0,4 0,04—0,25 0,05—0,5 0,05—0,1
oTMbITas) 1988 0,05 0,04—0,4 0,02 2,0
1989 0,05—0,15

Mo pe3synbtaTam HabnwgeHuit Ha Bcert cetm A3M B Tabn. 8.2 npuBeaeHbl 0606LLEHHbIE
XapPaKTEPUCTUKN 3arpA3HEHMA OCHOBHbIX CEe/bX03Ky/bTyp B 1986—1988 rr. B BMAE TUMWUYHbIX
OManasoHoB M3MeHeHMA KoaddpuumeHToB nepexoga Kpnp  4ANA  OCHOBHbIX  AONATOMUBYLLMX
paanoHyknnaoB. Bce npuBegeHHble B Tabn. 8.2 AaHHble OTHOCATCA K Npobam TOBapHOM NpoayKuuu,
T.€. HEOTMbITbIM OT NMOBEPXHOCTHOIO 3arpPA3HEHUA.

Mo paHHbIM Tabnauubl MOXKEeT ObiTb BbINOJIHEHA OLLEHKA POAM MNEPBUYHOrO a3pPasibHOMo



3arpAsHeHMa NpPoAyKUMM pacTeHNeBOACTBA B BereTaumMoHHOM ce3oHe 1986 r. ona 3epHa 3/1aKOBbIX U
KYKYPY3bl, 3€/1eHON MACCbl KyKypy3bl U CeAHbIX TPaB, a TaKKe Ansa KapTodena U caxapHOM CBEKbI.
(CnepgyeT oTMeTUTb, YTO NPObbLI cenbxo3pacTteHuii B 1986 r. 6binm oTobpaHbl B aBrycte —ceHTabpe, T. €.
NPaKTUYECKN MOCNe OKOHYAHUSA BEreTaumm.)

Kak u ana nyroBoi TpaBAHMCTOM pacTUTenbHoCTM (cm. Tabn. 8.1), nepBMYHOE aspanbHOe
3arpssHeHMe B 06WEM PaAMOAKTMBHOM 3arpsA3HEHUU C/X KyNbTyp MOMKHO BbIAENIWUTb MO ABYM
npusHakam»: 1) peskoe NMoHukeHue cteneHn nepexoga (Kn B TeyeHne BTOpOro u Tpetbero (1987 —
1988 rr.) BereTauMOHHbIX CE30HOB MO CPaBHEHWUIO ¢ ce3oHOM 1986 r.; 2) 61M30CTb KO3dPULMEHTOB
nepexoga Bcex pagnoHykanaos (8 ocoberHoctn “**Ce n *’Cs) B maHHbIit BUA pacTeHus.

AHanus gaHHbIX Tabn. 8.2 No 3TMM KpuTepuam AaeT OCHOBaHWeE NPeanosioxKntb, 4to B 1986 r.
aspanbHOe MNOCTYNAeHMe PagUOHYKANAOB UrPano OCHOBHYIO PO/b B PaguMOaKTUBHOM 3arpA3HEHUU
HaA3eMHbIX YacTell pacTeHUMN (3epHO M 3e/1eHada Macca 03MMbIX 3/1aKOBbIX KY/bTyp M KYKypy3bl) U
3aMEeTHYH0 POab B 3arpsA3HEHMM CaxapHOW CBeEK/bl. B 0CTanbHbIX cayyYasx (Kneesep nocnesHero ykoca,
KapTodenb) BblAENUTb BKAaZ HEKOPHEBOro noraoueHua B 1986 r. B cpaBHEHUW C NOCAeAYHOLUMM
BEreTauMOHHbIMKW CE30HAMM MO NPUBEAEHHbIM AaHHbIM HE NPEeACTaBAAETCA BO3MOXHbIM.

HeobxogmMmo TaKe oTmeTuTb, 4YTOo B 1988 r. nocTynneHue D5y B ceNibXxo3pacTeHuns
NPaKTUYECKN BO BCEX CyYanXx (Kpome 3epHa KyKypy3sbl U 3e1eHON macchbl Knesepa) 6bii1o B 2—30 pas
WHTEHCMBHEE, YeM NOCTYNAEHNE B37¢s.

B npuHUMne, nNpAmMas OUEHKa BKAaga KOPHEBOro MNOCTyn/eHWA B obliee pagMoakTUBHOE
3arpA3HeHMe Hag3eMHOM pPacTUTENIbHOM BMOoMacchl cenbxo3KynbTyp B 1986 rr. B nocaeaytowme rogbl
nocsne aBapuMm MoXKeT bbiTb cAenaHa NMib Ha OCHOBE CMeLMnasbHbIX OMNbITOB, B KOTOPbIX MCKAOYAETCA
NoBEepPXHOCTHOE 3arpa3HeHne pacteHuit. B Tabn. 8.3 npeacraBieHbl pe3ynbTaTbl TaKUX NabopaToOpPHbIX
ONbITOB, BbINOJIHEHHbIX IeTOM 1986 r. Ha Tpex Haubosee NpeacTaBUTENbHbIX AEPHOBO-NOA30/MUCTbIX
noyBax U3 CEeBEPHOro CEeKTopa PaAMOoaKTUBHOrO cnena (to¥KHble panoHbl Benopyccuun, cm. puc. 8.1)
[9]21.

Mpu cpaBHEHUN AaHHbIX Tabn. 8.2 1 8.3 cneayeT UMeTb B BUAY, YTO OHM OTHOCATCA K PasHbIM
PErmoHaNbHbIM MOYBEHHbIM MNPOBUHUMAM: AaHHble Tabn. 8.2 — p[epHOBO-NOA30AUCTbIE MOYBbI
YKpanHckoro MNonecbs U BbiLLENOYEHHbIE YEPHO3EMbI IECOCTENHOM 30HbI Ha tore Kuesckoi 06A. (cm.
puc. 8.1); AaHHble Tabn. 8.3 — L[epHOBO-MOA30NUCTbIE MecyaHble MOYBbl OXKHbIX 0bnacten
Benopyccun. Kpome Toro, Npy Npoumx paBHbIX YCAOBUAX nepexos, - Cs B pacTeHUs B 1aBOPaTOPHbIX
BEreTauMOHHbIX OMNbITax NPOMUCXOANT 0ObIMHO B HECKOIbKO (A0 10) pa3s MHTEHCUBHEE, YEM B NMONEBbLIX
ycnosusax [12].

Tabauua 8.3

-3 2 137
KoaddpuumeHnTtsl nepexoaa Kn(10™ m“/kr) uepHobbinbekoro ~ Cs B ceNbX03pacTeHms
B YCNOBMAX N1aBOPaTOPHbIX BEreTaLMoHHbIX OnbiToB B 1986 T.

KyneTypa Tun noysbl*
1 2 3

MweHunua

3epHo 0,27 1,2 1,5

conoma 0,7 2,8 3,6
Osec

3epHo 0,42

conoma 1,1
lopox 78

3epHo 1,8 6,6

conoma 2,4 9,0 11
KyKypy3a, 3eneHasa macca 0,85

* 1—,Cl,epHOBO-I'IO,EI,3OI'IMCTaﬂ cynecyaHaa nNblaeBaTo-Nec4aHasn; Z—p,epHOBO-I'IO,D,SO}'IMCTaH cyneCb oOnec4aHeHHaA,; 3—,El,epHOBO-

noAa30NUCTaa IErKOCYyrnMHNCTaA onecyaHeHHanA.

21
[aHHble nony4veHbl P.M. AnekcaxmHbim n A.l1. loBanAaesbIM.



3TUMM PA3INYMAMU MOXKHO OOBACHUTL B0Olee WMHTEHCUMBHbBINM Nepexos, B37cs 8 nweHuuy B

BereTalMOHHbIX OMbITax NO CPAaBHEHUIO C pe3yabTaTaMnU MOHUTOPUHIA B NOJIEBbIX yc10BUAX B 1987 —
1988 rr., KOrga OCHOBHYO POJb B 3arPA3HEHUM KYAbTYP A0/XKHO Obl/I0 UrpaTb KOPHEBOE MOTNOLWEHUE.
Taknm 06pasom, cpaBHUTENbHbIN aHaM3 AaHHbIX Tabs. 8.2 1 8.3 gaeT oCHOBaHME NPeAnon0KNUTb, YTO
KopHeBoe noroweHne ’Cs BHOCMNO 3HAUYUTENBHDIN, ECIM HE OCHOBHOW, BKNAA, B 3arpA3HeHue Has-
3eMHbIX YacTen cenibxo3pacteHnii B 1987—1988 rr.

C apyroit ctopoHbl, B 1987—1988 rr. oTMe4anocb OTCYTCTBME 3HAYUTE/IbHbIX U YCTOMUYMBLIX
pasnuuwnii 8 ctenenn nepexoga “*Ce, '®Ru u *’Cs 8 BeretatmsHble opraHbl (conoma, 3eneHas macca)
3N13aKOBbIX KYNbTYp, KYKYpY3bl 1 6060BbIX MHOFONIETHUX TPAB.

Tako# ke apdeKT Mbl HabntoAaNN U ANA AUKOPACTYLUMX yroBbix Tpas B 1989 r. (cm. Tabn. 8.1,
[l 30Ha 3arpsasHeHuA). TaKk Ke Kak M 4NA yroBOM PacTUTENIbHOCTU, BO3MOXKHbIM 06bACHEHMEM 3TOro
ABNEHUA MOXKET CAYXMUTb 3aMeTHblA BKNah, BTOPUYHOrO 3anblieHMAa B obuiee pagMoaKTUBHOe
3arpA3HeHMe HaA3eMHbIX BEreTaTUBHbIX OPraHoOB pacTeHWi. [ONOAHUTENbHbIM OCHOBAHWEM ANA
TAKOro NPeAnoIONKEHUA CAYXKAT TaKKe OnbiTbl C OTMbIBaHMEM pPacTUTEeNbHbIX Npob. CornacHo
pesynbTatam 3TMX onbiToB, B 1986 r. B page cayyaeB NpM OTMbIBaHUM C PACTUTENbHOM MacChl
yaananocb go 95 % Bcex pagMoHyKAMAoB. [lons nerkoyganiemon ¢ NoBEPXHOCTU HaA3eMHbIX YacTen
pacTeHMN aspO30/bHON dpaKunM paguoHyknngos B 1987—1988 rr., nony4yeHHada B oOMnbiTax C
OTMbIBaHMEM CebX03npoayKkumm Ha ASMM, npueeneHa B Tabn. 8.4. [laHHble TabAULbI 4OCTAaTOYHO ACHO
CBMAOETENbCTBYOT O 3HAYUTE/NIbHOM BK/Jlag4e BTOPUYHOIO MbIJIEBOrO  3arpA3HEHMA B  NOJIHOEe
NOCTyNNeHMEe PagUOHYKANAOB B YPOXKAM CEeNbXO3KYyAbTyp CNycTs TpM roda nocae BbiNageHus
PAANOAKTUBHbBIX NPOAYKTOB aBapuu. Mpu aTom cnegyet oTMETUTb TEHAEHLUMIO MOHMMKEHUA Mbl1IEBOrO
3arpA3HeHMA Co BpemMeHem A B¢cs NpU OTHOCUTE/IbHOM NOCTOAHCTBE ero A4nA 1%4ce 1 %Ru.

Tabnvua 8.4
CpenHvie 3HaYeHWA L,0/M YAANAEMbIX C NOBEPXHOCTU CENbX03PACTEHUI PaAMOHYKAUAOB NPU CMbIBaHUW BOAOM (MpoLL. Ha4YaNbHOro
3arpsAsHeHusa NpoayKLmm)

106

137Ce 144Ce Ru
MpoayKkuna
1987 1988 1987 1988 1987 1988

3epHoBble

3e/1eHaa macca 20 11 60 60 45 70

conoma 24 23 60 60 55 55
Bbobosble

3enenan macca 30 10 50 40 40 40

(knesep, nouepHa)

cosoma (ropox) 14 4 60 70 74
CaxapHas ceekna (6otsa) 50 25 60 40 40

B uenom, BONpoc 0 COOTHOLLEHMM KOPHEBOIO M HEKOPHEBOTO (a3pasibHOro) NyTen NoCTynaeHus
Cs B NMPOAYKUMIO PACTEHMEBOACTBA MOMET UMETb OAHO3HAYHbIM OTBET /INWb B TEX HEMHOIMX
CNy4Yasx, Korga aspasibHoe 3arpA3HeHWe pacTUTeNbHOM OMOoMacCbl MPAKTUYECKM OTCYTCTByeT—
Hanpumep, 3epHO KYyKypy3bl (B MoYaTKax), O4MLeHHble KNybHM KapTodena u T. n. B peanbHbIx
YCNOBUAX CENbXO3MNPOM3BOACTBA BCE HEOOXOAMMbIe ANS BblpaAlMBAHUA KyNbTyp nonesble paboThbl
(Bcnawka, ces, KynbTMBaumsa, obpaboTka, ybopKa) B COYETAHUM C MOBbIWEHHbIM BTOPUYHbIM
BETPOBbLIM NOABEMOM PaANOAKTMBHBIX NPOAYKTOB C MAaXOTHOrO C/10A NMOYBbI MOTYT NPMBOAUTL U, MO-
BUAMMOMY, NPUBOSAT K TOMY, YTO HEKOPHEBOM MyTb PAAMOAKTUBHOIO 3arpPA3HEHUA pacTeHMM cnycTA
roa, v 6osee nocne asapum ByaeT UrpaTb 3amMeTHYIO pPosb B nepexode >'Cs U ApYrux pagmoHyKAUAOB
B ypOXKail. NPy 3TOM HEOBXOAMMO MPU3HATb, YTO OCHOBHOI MYTb MOCTYMAEHUA “°Sr B 6O/BLLIMHCTBO
BWA0B pacTeHUn B 1988 r. — KOpHEBOE NOrAoLWEeHMe,
B Tabn. 8.5 npuBeneHbl cpeaHne 3HaYeHns KoapouumeHTa nepexoaa YepHobblIbCKOro S,
XapaKTepusyoLmne AMHaMUKY 3arpA3HEHMA OCHOBHOM TOBApPHOM NPOAYKLMU PacTEHNMEBOACTBA B ABYX

137

137
C



NOYBEHHO-KAMMATUYECKMX 30HaX — YKpauHCKOM [losiecbe M NecocTenHbiXx pavioHax tora Knesckon
obnactn (cm. puc. 8.1). 3TN 30HbI NPUBAN3UTENBHO COOTBETCTBYIOT 30Ham |l u 1, KoTopble Bblan
Bbl4€/NIEeHbl MNPV aHa/M3e [AaHHbIX O 3arpsAsHEHWW NIYrOBOM pacTuTenbHocTM (cm. Tabn. 8.1). U3
npuBeAeHHbIX B Tabn. 8.5 AaHHbIX BUAHO, YTO B YKpauMHCKOM lNonecbe (30Ha Il) B Lenom HakonneHue
Bcs g 3ePHOBbIX M KOPMOBbBIX KY/IbTypax BbllLE, YEM B IECOCTEMNHbIX paiioHax (3oHa ).

MpuBeaeHHble B Tabanue ycpeaHeHHble pe3yabTaTbl HABAOAEHWUI, CrPYNNUPOBAHHbIE NO ABYM
¢dakTopam (NOYBEHHO-KAMMATMYECKass 30Ha, BPEMA MOC/e aBapuu) MNO3BOAMAN BbIABUTb TaKXKe
TEHOEHUMIO YMeHbleHUA nepexosa ¥cs B pacteHna 3a 1987—1989 rr. B OCHOBHbIX BMAAX
pacTUTeNbHOM NPOAYKLUMWU. B OCHOBE 3TOM TEHAEHLUMWN NEXUT, NO-BUAMMOMY, U3BECTHOE CBOMCTBO K
3aKpenneHnio co BpemeHem ’Cs B nousax, 3arpA3HeHHbIX PaaMoaKTUBHbIMK BbinaaeHuamu [10, 11].
CnegyeT OTMETUTb TaKXKe, 4YTO Mepexos paguouesna B BereTaTUBHYIO MACCy Ce/ibXO3PacTeHWUM
(conoma, 3eneHas macca, ceaHble KOpmoBble TpaBbl) B 1987—1989 rr. B cpeaHem 6bl1 HAMHOTO
MeHbLLUE, YeM B AMKOpACTyLMe nyrosble Tpasbl (cM. Tabn. 8.1, 30HblI Il 1 111). 3To 0b6bACHAETCA, CKopee
BCErO, ABYMA NPUUYUHAMK: 1) yMeHbLIEHNEM KOHUEHTPALUN PASUOHYKIUAOB B KOPHEMOINOLWAOLWEM
CNoe nouyBbl MPU MexaHW4Yeckon ob6bpaboTke (BCMallKa, KynbTMBAUMA Mofei), T. €. NPOCTbiM
pa3baBneHMEM pPALMOAKTMBHOCTM MO MAXOTHOMY CNoK; 2) nNpoBefeHMEM  chneuManbHbIX
arpomenmopaTUBHbIX MEPONPUATUN.

OpHa u3 Hanbonee cywecTBeHHbIX 0COOEHHOCTEN Pe3yNbTaTOB MOHUTOPUHIA PAANOAKTUBHOIO
3arpA3HEeHNA Cenbxo3pacTeHUn B NpUAeralowmx K 30He aBapum parioHax COCTOUT B 3HAYMTE/IbHOM
BapuabenbHoOCTM KoadduumeHToB nepexoga Hambonee noteHumanbHo onacHbix 137Cs mn 90Sr. 3Ta
0COHEHHOCTb B TOYHOCTU MOBTOPAET CUTyaLMIO C IyroBbIMM TpaBamu (cm. Tabn. 8.1) v, Kak n ana
NacTbULWHON pacTUTeNbHOCTH, 06YCN0BANMBAET HEOHXOAMMOCTL MHANBUAYANbHOIO NOAX0AA K OLEHKE
M NPOrHO3y pPaAMOAKTUBHOIO 3arpA3HEHMA TOW WAN WHOM CEeNbXO3KYyNbTypbl ANA KOHKPETHbIX
NOYBEHHO-KAMMATUYECKUX YCNOBUIA PANOHA, OTAENbHOIO NPeanpuATUA UAKN faXKe NONA.

Tabnuua 8.5
CpeaHue KoadpduumeHTbl nepexoaa Kn (10'3 MZ/KF) Bics, ¥cs 8 NpPOAYyKUMIO pacTeHMEeBOACTBA
B Pa3/INYHbIX MOYBEHHO-K/IMMATUYECKNX 30HAX CEBEPHOMN YKpauHbl B 1987—1989 rr.

Monecbe JlecocTenb
KynbTypa

1987 1988 1989 1987 1988 1989
O3uMmasn nweHnLa, poXb
3epHo 0,21 0,15 0,03 0,06 0,02 0,02
conoma 0,73 0,24 0,16 0,56 0,13 0,13
AumeHb, oBec
3epHo 0,05 0,10 0,05 0,06 0,02 0,01
conoma 0,31 0,14 0,23 0,26 0,08 0,06
KyKkypy3a
3epHo - 0,11 0,01 0,07 0,03
3e/ieHan macca 0,23 0,43 0,46 0,32 0,54 0,29
CesHble 6060Bble TpaBbl
Knesep 6,2 1,0 0,5 3,6 0,5 0,5
nouepHa - 0,26 0,74 0,35 0,51 0,64
KapTtodenb
(ounLEeHHbIN) 0,29 0,23 0,11 - 0,15 0,09

MpUMeHeHNe HEKOTOPbIX YCPEeAHEHHbIX NOKa3aTeNel, TakMx, KaK B Tabn. 8.5, An1a NPOrHO3HbIX
pacyeToB MpuY NAAHUMPOBAHUM NPOU3BOACTBA B 3arpPsA3HEHHbIX PaiOHaX MOXET MPUBECTU K rpybbim
MOrPELWHOCTAM W 3KOHOMMYECKMM YObITKAM B OTAENbHbIX X03AKlCTBax. [lo 3TOM MpuYMHe
NJaHMPOBaHWE peHTabenbHOro NPOM3BOACTBA B 3arpPsA3HEHHbIX PalioHaX A0NKHO 6biITb OCHOBAHO Kak
Ha AaHHbIX KAPTUPOBAHUA NAOTHOCTM PALMOAKTUBHOIO 3arpA3HEHWA CenbXo3yroamii (o; BK/m%), Tak u
Ha [aHHbIX CheuManbHbIX AO0CTaTOYHO [AETaNbHbIX PAAMOIKONOTMUYECKMX CbEMOK WM MPOrHO3HbIX

OLLEHOK nepexoaa ~>’Cs 1 “%Sr B ceNbX03KyAbTYpbl Ha MOAX KaKA0ro npeanpuatus (Kn m>/Kr).



8.4. PAOUOAKTUBHOE 3ATrPASHEHUE NECHbBIX 9KOCUCTEM

Kak 6bl10 OTMEYeHO Bbllle, 3HAYMTENbHAA 4acTb 3arpAsHeHHbiXx panoHoB ETC nokpbiTa
XBOWHbIMW (B OCHOBHOM, COCHa) M CMELUAHHbIMM NecaMu, NO3TOMY M3yyeHWe pacnpeseneHua u
MUTPALMM YepHODbINbCKMX PALUOHYKAMAOB B JIECHbIX 3KOCUCTEMAX OblI0 OAHMM M3 BaKHbIX
pasfenos NpPorpaMmmbl PaANO3IKONOrMYECKOTO MOHUTOPUHTA.

Mpu obcnegoBaHMKM NecHbIX NPOBHbIX NI0WAA0K OTOMpPannCh NPobbl NoYBbI (CNaa, NoACTUKA,
MWHepasibHbIN cnoi) u dUTomacchl ApeBecHbIX NOpoa (XBos, IUCTbSA, Kopa, ApeBecnHa). OCHOBHaA 3a-
Aayva HabnogeHnn B 1986—1989 rr. Ha cetn JIMM (cm. puc. 5.3) B 3arpA3HeHHbIX palioHax cocTosna B
OLLeHKe pacnpegeneHusa BCero 3anaca oTAe/IbHbIX PaANOHYKANAOB Ha NPObHbIX NioWwanKax B KOMMO-
HEHTax M Apycax JNIeCHOM 3KocUCcTeMbl. BonblIOM WMHTepec NPeacTaBAANO M3YYEHUE OUMHAMMUKM
3arpA3HeHMA [pPeBEeCHOM pPacTUTENbHOCTM C LENbI0 MPOrHO3a €e KOMMIEKCHOrO XO3AMCTBEHHOrO
ncnonb3oBaHMA. HabntogeHma B paioHax CoO 3HAYUTENbHbBIM PAAMOAKTUBHbBIM 3arpasHeHMeMm (CMm. puc.
5.3) gononHAnucb Nporpammoit HabnaeHU 3a Murpaumen YepHobbINbCKOro 134¢s B aKkocucTemax
XBOMHbIX U CMELLUAHHbIX 1€COB B PalioHax ¢ GOHOBbIMU YPOBHAMM PaANO0aKTUBHOIO 3arpasHeHusa. Mpu
3TOM WM3Yy4anoCb TaKXKe PafMOaKTUBHOE 3arpA3HEHWE NMULWANHUKOB U MXOB, KaK YyBCTBUTE/bHbIX
WHOMKATOPOB PagMOAKTUBHbBIX BbiNageHUN.

B Tabn. 8.6 npuBeaeHbl AaHHble, OTpaXKalolWmne AMHAMUKY pacnpeneneHua 4epHOObINbCKUX
PagMOHYKANMAOB B KOMMOHEHTAX TUMMYHOM SKOCUCTEMbI COCHOBOFO neca Ha 3arpA3HeHHOWM
TeppuTopum benopycckoro n YkpanHcKoro MonecobA.

Mpob6Hble NecHble NNOLWAAKM, Ha KOTOPbIX NPOBOAMAOCL onpoboBaHue (cm. puc. 5.3) umenun
cneayolme XapakTepuUCTUKK:

N11—01—01 — Nrn N1—01 8 MoruneBckoit 06..; COCHOBbIN Nnec ¢ npumecbio ayba n onbxu,
Bo3pacTt cocHbl 70—100 neT, 0137 =100 KM/KM2 («uesneBoe NATHO®);

Tabnuvua 8.6
137
PacnpeneneHune 4epHobbIIbCKOTro ~~ ' Cs B KOMMNOHEHTAX 3KOCMCTEMbI COCHOBOIO fleca B 1986—1989 rr.
(npou,. BCero 3anaca Ha eguHMLY NoLWaAM)

Nionb Nionb ABryct ABryct
KomnoHeHT NonuroH 1986 1. 1987 1. 1988 r 1989r.
XBos 11—01—01 1,6 0,6 1,2
N1—02—01 3,2 0,2 0,2 0,2
11—05—01 4,5 0,7 0,5 0,1
/11—09—03 0,1 0,1
Kopa + apeBecuHa N1—01—01 1,8 2,5
N1—02—01 0,4
N11—05—01 0,6
11—09—03 0,5
Onag + noactunka* N1—01—01 73 65 62 48
N1—02—01 74 74 83 60
11—05—01 70 87 66 65
/11—09—03 65 53
MWHepanbHbIN CNOM NOYBbI N1—01—01 26 35 35 48
N11—02—01 23 27 17 40
/11—05—01 25 12 33 35
11— 09—03 34 47

* 34ecb U HUXKe: onag, — onasLlan HepPas3/IoXKMBLLIAACA XBOA (/'IMCTbﬂ), Nerka yaanaemasn (cmeTaemaﬂ) C NIOTHO CneXasweroca sepxHero
CNoA NOo4BbI; I'IO,EI,CTVInKa—BerHVIlZ NJOTHbIN FYMVCOBbIVI CNOW NEeCHbIX NOYB, COCTOHLLI,VII‘;I M3 4aCTUYHO MU NONHOCTbIO Pa3/I0XKUBLUUXCA
OpraHN4YecKMx oCTaTkoB onaga, nerko OTﬂ,eﬂﬂeMblljl OT HUXKenexawmnx mmHepanbHbIX C/1I0€B NOYBbLI.



N1—02—01—rnN N1-02 8 Nf'omenbckoit 06.., caxkeHbl cocHOBbIM nec, Bo3pact 30—40 ner,
0137 = 50 Ku/km? («Le3veBoe naTHo»);

NN1—05—01—rN 211—05 B 30-KnnomeTpoBon 30He (/laabiKUUKM); CaXKeHbl COCHOBbIN Nlec C
60/1bLIOM NNOTHOCTbIO KPOH, Bo3pacT 15—20 net, 0137 = 3,4 Ku/km?;

N1—09—03—rN N1—09 B 30-KMNOMeTPOBOM 30He, 12 KM K tory oT YepHoObiNsA; caxKeHbln
cocHoBblIl nec, Bospact 30 net, 0137 = 8,4 KM/KMZ.

MocKkonbKy onpeaenerue =’Cs B ApeBeCUHE COCHbI Ha 3TUX NaoLaaKax B 1986—1987 rr. He
NPOBOAMAOCH, 0BLWMI 3anac 1 pacnpeseneHue =’ Cs oLeHMBANUCh B NPEANONOKEHNUM, YTO €ro 40N,
NPUXOAALLAACA Ha KOpPY M ApeBeCcuHy, B 3TOT nepuofa cocTaBuna He 6onee 2% Bcero 3amaca Ha
naowaakKe.

Mpn oueHKax obuiero 3anaca 4YepHOObLIILCKMX pPaAnoOHYKAMAO0B B Ouomacce ApeBoCTos
MCMNO/1Ib30Ba/IMCb 3HAYEHUA NapameTpoB bMomacchl, NpuBeaeHHble B Taba. 8.7.

HecmoTps Ha ecTecTBeHHbI pasbpoc AaHHbIX, CBA3AHHbIA KaK C MOrpeLHOCTAMU B OLEHKax
napameTpoB 3KOCUCTEM (Hampumep, 3amnaca XBOM Ha ef. NAowWagu), Tak U C PasINYUAMU CaMUX
napameTpoB ANA Pa3HblX NAOWAAOK, AaHHble Tabn. 8.5 fOCTAaTOMHO OTYETAMBO OTPAXKAKOT KAPTUHY
pacnpeaeneHma 137Cs B NeCHOM 3KoCcUCTEME M AMHAMMKY 3TOrO pacnpegenenma B 1986 —88 rogax.

Tabnvua 8.7
MpuHATbIE ANA pacyeToB NapamMeTpbl BMOMAcChl COCHOBOIO APEBOCTOA HA IECHbIX NPODOHbIX NoLwaaKax [7]
Bospact 3anac gpesecuHbl 3anac Kopbl
3anac xsow, | (3 % maccel
Homep necHoit MM ; T/km? LPEBECHHbI),
COCHbI, NeT m/ra T/ra 1/ra
11—01—-01 90 420 290 1000 8,7
N1—02—01 40 250 175 600 5,2
11—05—01 20 115 80 200 2,4
11— 09—03 30 160 110 280 3,3

Cnepyer OTMETUTb OTHOCWUTE/IBHO BbICOKYIO CTEMeHb MepexsBata PaAMOHYKIWAOB LEe3uA XBOeM
MOJIOAOro Ca*eHoro COCHOBOro neca Ha naouwaake /11 —05—01 netom 1986 r. n BbiCOKasa A0AA
(npou.) yaepkaHua B nocneayrouime rofbl Mo CPaBHEHUIO C APYTMMU NAoLWaAKaMU. TaK e Kak U ans
JIYroBOM pactutenbHocTn (cm. Tabn. 8.1), B 1986 r. Habawganca poct KoadduuueHTa nepexsarta
COCHOBOW XBOEM B MEPUANOHA/IbHOM HanpaBAeHUN C ceBepa Ha tor (cm. Tabn. 8.6). 3ToT addeKT, no-
BUAMMOMY, OTPaxaeT pasinums B 6BMOMacCe CBEeKell COCHOBOM XBOW Ha CEBEPHOM U HOXKHOM
OKOHEYHOCTAX PacCMaTPUBAEMOro MEPUANOHAILHOIO yYacTKa PaJMOaKTUBHOIO cieaa.

BepTuKanbHOe pacnpegeneHve Le3na U Apyrux pagMoHYKAMAOB B NOYBAX JIECHbIX N1OWAA0K
3aMeTHO OT/IMYaeTCcA OT pacnpeaenieHMa B No4YBax JIyroBbiX NaowanoKk. Kak BuaHo us tabn. 8.6, B
1987— 1988 rr. ot 60 a0 80 % Bcero 3anaca 137¢s Haxo4mnnacb B BEPXHEM OpPraHMYeCcKoOM C/0e MoYBblI,
B OCHOBHOM B MOACTW/IKE, KOTOpPaA B NECHbIX MOYBaxX MWrpaeT Ty *Ke pPoOJib aKKymynatopa
PaANOaKTUBHbIX BbINAAEHWUM, YTO M BEPXHWUI CIOM Ha NYroBbIX NAOLaAKaX.

B 1988—1989 rr. Ha necHbIXx NPOO6HbLIX NAOWaAKax MNPoOBOAMAOCH AETajibHOE MU3y4YeHue
pacnpefeneHua paguMoHYKAMAOB B ApPEBECMHE, KOpe M XBOE MO Apycam COCHOBOro ApeBOCTOA: B
OpEeBEeCUHEe N Kope — Ha Tpex Apycax (HWU3, cepeaunHa U BepXyLlKa CTBOMA), B XBOe — Ha ABYX Apycax
(BEPX, HMU3 KPOHDI).

B Tabn. 8.8 npepncrtaBneHbl 3HauyeHMa KoadpouumeHTa nepexosa 137cs B HapzemHble opraHbl
OEepeBbEB NO APYCamM COCHOBOrO /leca Ha YeTbipex NPOBHbIX NA0LWaAAKAX C Pa3HbIM BO3PacTOM COCHbI;
3Ha4yeHuA Kp nonyyeHbl ANnA cyxo BMomacchl NO TOMY e COOTHOLEeHUo (8.1), 4To 1 Ana Nyrosbix Tpas
N CeNbXO3PaCTeEHUN. AHANN3 3TUX AAHHbIX MPUBOAUT K CIEAYIOLLUM BbIBOAAM:

1. NornouweHne paguouesna MoONOAO0N XBOEW TEKyLero roga Beretauuu, B Hawem ciydyae —



1988 r.) NpaKTUYECKN OAMHAKOBO MO BCEM KPOHE; MHOIOJIETHAA XBOA B H60/IbLUEN CTENEHWN 3arpa3HeHa
Ha HUMXHeM fApyce KpoHbl. B cpeagHem nepexon, Bcs g mosnoayto xsoto B 1,5—3 pasa MHTeHcUBHee,
yem B MHOTFO/IETHIO. 3HayeHne KoadduumneHTa nepexoaa Bcs B COCHOBYIO XBOIO B 3aBMCMMOCTU OT
YC/I0BUIA NpomnspacTaHus (BO3PaAcT COCHbI, MOYBEHHO-KIMMATUYECKUE YC/IOBMA) MOXKET U3MEHATLCA B
npeaenax ogHoro nopagka — Kn = (1... 20) «107 m?/kr.

Tabnuua 8.8

g Kn (10’3 MZ/KI') Ha NecHbIX Naowaakax 8 1988 r.

KoapduumeHTbl nepexosa

MpobHbie Xsoa* Kopa [pesecnHa

naowaaxkun 1988 MHOron. | Bepx |cepeduH| HU3 Bepx |cepeauH| HU3

N1-01-01 | 26/21 | 72/104 | 5,9 9,9 18 0,7 0,6 0,5
n1-02-01 | 3,8/3,8 | 1,2/11 | 3,0 4,8 0,2 | 0,14 | 0,1
N1-05-01 | 21/19 10/— 11 13 18 0,7 0,3 0,6

711-09-03 3,5/2,2 1,6/3/4 2,1 5,1 17,2 | 0,17 0,12 0,1

* Buncantene — AaHHble 414 Bepxa KPOHbI, B 3HameHaTene — NS ero HUXHero sipyca.

2. CopeprkaHue B7cs B KOpe COCHbl OOHapy)KMBaeT YeTKyl TeHAEHUMIO YMEHbLEeHUA OT
HUXKHEN K BepxHel yacTn ctBosa (B 2— 8 pas). Mpu aTom cpeaHsaa (No Bcemy CTBOAY) CTeneHb
nepexoaa paauouesus B Kopy, No-BUAMMOMY, C1abo 3aBUCUT OT YCNOBUI NpOMU3pacTaHMA U BO3pacTa
AepeBbeB M ANsA BCeX HAbAAaTenbHbIX NAOWALOK XapaKTepU3yeTcA TeMMU Ke 3HAYEeHUAMMU
KoabduLMeHTa nepexosa, 4to 1 xaos: Kn = (2... 18) » 10™ m?/kr.

3. B oT/iMune oT XBOW M KOpbl, PagMOAKTUBHOE 3arpA3HeHWe apeBecuHbl (B 0cOBeHHOCTH,
BHYTPEHHMX cnoeB) o6ycnoBneHO, B OCHOBHOM, KOPHEBbIM MNOCTYNJIeHWEM [OCTYMNHbIX Gopm
pPafMOHYKANA0B. BO3MOXKHO, NO 3TOM NpUUYMHE OTCYTCTBYET Kakoe-nnbo 3ameTHoe nameHeHue Kp B
3aBUCMMOCTM OT BbICOTbI CTBOJIA. IJTO e OOCTOATeNbCTBO MOMKET CAYXKUTb 06bACHEHMEM
OTHOCUTENbHOM O4HOPOAHOCTM 3HaYeHU Kn Ha Bcex niowaakax: no Bcemy o6bemy AaHHbIX CTeneHb
nepexoga paauouesva B ApeBeCUMHY COCHbl XapakTepusyetca bonee y3kum nHtepsanom Kp = (0,12...
0,7)+10 mM?/Kr. B LLeNoM CTeneHb 3arpAsHEHNA APEBECUHBI OTYETIMBO KOPPEAMUPYET C 3arpA3HeHneM
XBOW U Kopbl, nepexos, ’Cs B ApeBecuHy B JECATKM pa3 MEHbLLE, YEM B XBOH U KOPY.

N3yyeHne pagMOaKTUBHOIO 3arpA3HEHUA XBOWU, MXOB M NULWIAWHWUKOB (KOTOpble He urpatwoT
CKO/IbKO-HNBYAb 3aMEeTHOM POo/IM B MaKpopacnpeaeneHnn paguoHyKIna0B B ieCHOM buoreoueHose)
npeacTasnseT 601blWON UHTEPEC ANA BbIACHEHUA MHAMKATOPHbIX CNOCOBHOCTEN 3TUX PACTUTENbHbIX
06BEKTOB MPU MOHWUTOPUHIE 3arpsasHeHMA aTMocdpepHOro BO3ayxa, B TOM YMCNEe PaLMOAKTUBHDIX
BbinageHui. B tabn. 8.9 npeacraBneHa BbIbOpKa AaHHbIX O CTENEHW 3arpA3HEHUA 3TUX 0OBEKTOB
rno6anbHbim 2’Cs u HEKOTOPbIMWU A0ATOXUBYLLMMU YePHODOLIAbLCKUMU paanoHykamgamun B 1987 —
1988 .

KpaTkuit aHanuns coageprkaHms 1abn. 8.9 naet ocHoBaHMeE A1 HEKOTOPbIX NOJIEe3HbIX 3aMeYaHUN.



Tabnuua 8.9
KoaddpuumenTbl Ky (10'3 MZ/KI’) nepexoAa YepHOBbINLCKNX PASUOHYKINAOB B XBOK, MXM U IULLANHUKM B 3arpA3HEHHbIX
1 pOHOBbIX palioHax B 1987—89 rr.

PaioH, rog otbopa

3anac kBk/m?

Bua npobbi

Fno6anbHbI

YepHobbINbCKUE PaAUOHYKANAbI

npo6 17¢g 134cg 06p, 140y 15g)
Benopyccus, 1500—4000 XBoa* coCHbl 6/12 2—14/4—30| 2—8/0,2—0,8 2/1—2 1/1—2
1987—1988 7 XBoA enun 60/10 63/5 20/10 50/8
3cToHua, 1987 7 XBos enu 17/6,5 70/39 160/35 50/70 60/20
Kaskas, 1987 40 XBOA NUXTbI 2/5 1/2 1/0,6 1,5/0,6
Konbckuit, 1989 10 XBOA COCHbI 76/76 140/100 72/70 20/7
Kpbim, 1988 10 XBOS COCHBbI —/2 —/4,4 —/2,5 —/7
3abaitkanbe, 1987 4 XBos Keapa 9/42 33/18
Benopyccns, 1987 7 Mox Cd)arHYM ) 160—320 700—820 300—1300 300—700 |140—160
7 ANUGUTHBIN NNLLAAHUK 4200 11000 3500 2300 830
3abalikanbe, 1987 4 INUUTHBIN ANLWANRHNK 180 1500 2200 400
4 HaseMmHbIN AnWaliHKUK aresb 240 910 700 230
Konbckuit, 1989 10 HazemHbIN InWanHuUK arenb 220 580 260 120
Kpbim, 1988 10 ANUGUTHBIN NNLLAAHUK 207 480 422 1146 313

* MpuBeaeHbl gaHHble AN MHOTO/IETHEN XBOW (YUMCANUTENb) U MOJIOAOWM XBOM (3HAaMeHaTeNb)
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Puc. 2.10. MNOTHOCTb 3arpA3HEHMA MECTHOCTM NAYTOHNEM-239 1 nayToHnemM-240 no CoCcToAHMIO Ha AeKabpb 1989 .
2 o
1 — usonmuua 0,1 Knu/km; 2 — rpaHmnua 30-KUNOMETPOBOI 30HbI;
2
3 — 30Ha c ypoBHeM 3arpasHeHus cabiwe 0,1 Kn/km®.
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Puc. 2.6 KapTa 3arpAasHeHna mecTHocTU Lesmem-137
1 — 40 Ku/km% 2 — 15 KM/KMZ; 3 — 5 Ku/km’.



