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Mertoro mocinimKeHHsT OyJa0 BH3HAUSHHS YaCOBHX IapaMeTpiB 3HMKEHHS
MUTOMOI aKTHBHOCTI TPHBAJOICHYIOUHX PaJiOHYKIINIB Yy IPOMHICIOBUX BHIAX
pu6 KaniBcpkoro BogocxoBuiia ynponoex 1987-2021 pp.

3 MeTor BU3HAYEHHS Cy4YaCHHMX PIBHIB PaliOHYKJIIIHOTO 3a0pyaHEHHS
MPEAICTABHUKIB MPOMHUCIIOBOI ixTiodayHn KaHIBCHKOTO BOIOCXOBHINA Y Cid-
Hi 2021 p. y cepenniii Ta HIDKHIN JinsHKAaX BoxoWMmu Oyio BiniOpano Rutilus
rutilus, Scardinius erythrophthalmus, Blicca bjoerkna, Abramis brama, Pelecus
cultratus (MupHi Bunn); Esox lucius, Stizostedion lucioperca (xwxi Bumn). Iu-
ToMy akTuBHICTH *’Sr Ta 1*’Cs BU3Ha4a M B LIJIOMY OpraHi3Mi 3araabHOIPHAHSI-
THMH PagioXiMiYHUMHU Ta TaMMa-CIEKTPOMETPUIHUMH METOHaMH. AHali3 Tu-
HaMIYHHUX XapaKTePHUCTUK BMICTY PaJiOHYKJIIIIB y MPeICTaBHUKIB ixTiodayHH
BOJIOCXOBHII[A MPOBEICHO Ha OCHOBI PE3yNbTaTiB JOCHTIHKEHb I0J0 PiBHIB
Hakonm4eHHs: pubamu *°Sr ta '¥'Cs ymnpomorxk 1987-2012 pp. Ta ix nuTomMoi
aKTHBHOCTI B opranizmax y 2021 p.

V 2021 p. cepeaHi BeIMYMHU MTUTOMOI akKTUBHOCTI *’Sr y prubax cTaHOBH-
mu 0,6—1,6 Br/kr, 3'Cs — 2,4—13,2 Br/KL. 3rifiHO 3 pe3yibraraMu MpOBEICHHX
paHile K0CiiuKeHb, cepeaHiil muromuii BMicT *°Sr y pubax KaniBchkoro Bogo-
cxouina 3 1987 10 1993 pp. 3MeHmuBcs npubusHo y 6,5 paza — 3 60+£30 g0
9+3 Br/kr, a 10 2003 p. — me y 5 pasiB — no 1,8+0,8 Br/kr 1 He mepeBuUIyBaB
BEJINYHUH, SIKI peECTPyBaIH y pub NpiCHUX BomoiiM Ykpainu no aBapii Ha YAEC
y 1979-1985 pp. Orxe, ynpomosx 2003-2021 pp. piBui Bmicty *°Sr y pubax
KaniBcbkoro BogocxoBuIIa Maifke He 3MiHUIJINCS.

3a mMarepiasaMu JOCIiKEHb 00 PiBHIB HakomuyeHHs 7Cs pubamu pi3-
HOT'O THITY JKMBJICHHs1 KaHIBCHKOrO BOJIOCXOBHIIIA BU3HAYCHO YaCOBI IIapaMeTpH
3MEHIIEeHHsI 10ro MUTOMO{ aKTHBHOCTI. Yrponosx 1987-2021 pp. mIBHIKICTH
3MeHIIeHHs BMicTy *’Cs B MUPHHX Ta XM)KHX pudax JOCTOBIPHO HE Bipi3HS-
nacs ta cranoBuia 0,10+0,01 pik-1, mepion epekTUBHOTO HalliBBUBEICHHS CTa-
HOBHB 6,7+0,7 p.

3a JaHuMH aHaji3y 0araTopivHUX JOCIIIKESHb BUIUTMIN 2 MIePioaH, yIpo-
JIOBX SKMX IMTOMa akTHBHICTH ¥’Cs B opranizmi pu6 3MeHIIyBajacs i3 pi3HO0
wBuaKicTio. Y niepiox 1987-2004 pp. piBHi BMicTy '¥’Cs y MupHHX prubax 3MeH-
et Bix 704£22 1o 6,1+2,2 Br/kr, y xmkux —3 202+41 no 19,847,6 Br/kT, T00-
To mpubnmmu3Ho y 10—11 paszis, mo BiAMOBizae epioqy HAIB3MEHIICHHS Maiike
6 poki; 3a 2004-2021 pp. ¥oro BMICT y MHUpHUX pHOax 3MEHIIUBCS A0
2,9+0,7 Bx/kr, y xmkux — g0 7,3+4,1 Br/kr, To6TO 11e y 2—3 pasu, 110 BiAnoBigae
nepiony HamiB3MeHIineHHs 12+3 poku. OTXe BCTaHOBICHO, IO y Yaci HIBHI-
KiCTh 3MEHIIEHHS MUTOMOT akTHBHOCTI ¥7Cs y pu0ax yroBiIbHIOETCS.

BusHaueni nmapaMeTpy JaroTh 3MOTY 3 BUCOKHM CTYIIEHEM TOYHOCTI Ipo-
THO3YBaTd JAWHAMIKy (opMyBaHHS PagiOHYKIITHOTO 3a0pyIHEHHS iXTiopayHH
Y pasi HaAXOKCHHS MITyYHUX PATiIOHYKIIIIB y BOIHI €KOCHCTEMH BHACIIIOK
aBapiiiHUX CUTYyaIlii.

Kurouosi cioBa: Kanischbke BOIOCXOBHIIE, PUOH, PaTiOHYKIiIH, Oarato-
pivHa JMHAMIKa, IIBUIKICTh 3MEHIIICHHS.
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IHocranoBka npolieMn Ta aHaJi3 OCTaH-
HiX gocaimkeHb. YHacuimok aBapii Ha YopHo-
omnscekii AEC (HAEC) 26 kBitas 1986 poky y
JTOBKLJUIS HAAIAIIIO 1 MOMUPHIIOCS TMOBITPIHAM
IUITXOM Ha 3Ha4Hi Bixcrani 1,95%10'® bk pamio-
akTUBHUX pedoBHH. OCHOBHA KiTBKICTh pajioax-
TUBHHX a€p030JIiB BUIIAJ1a HA TEPUTOPil0 YKpaiHu,
Pocii ta Binopyci, ae B 30Hi aii YopHOOUIHCHKOT
KaTacTpo(¥ OMUHIIUCS COTHI THCSY BOJOUM Pi3-
Horo tumy [1, 16-18]. Ympomosx 10-15 pokis
micist aBapii BUKOHYBaJM KOMITJIEKCHI PallioeKo-
JIOTIYHI JOCTIJDKEHHS BOJOWM 30HU BiIYKEHHS
Ta JIHINPOBCHKMX BOAOCXOBHIL, 30KpEMa BHBYA-
T 0CcOONMMBOCTI (POpPMyBaHHS PadiOHYKIiTHO-
ro 3a0pynHenHs pub [2, 4, 16-20]. Ognak HuHI
CHUCTeMAaTH4YHI JOCTi/DKEHHS 3aKOHOMIpHOCTEH
(opMyBaHHS  PaTiOHYKIITHOTO  3a0pyTHEHHS
BOJHMX OpraHi3MiB TPHUBAIOTh JIMILIE Ha TEPUTO-
pii 30HM BiguyxeHHs. lllopiuHnii KOMITIEKCHHUI
PamioeKoIOTiYHUN  MOHITOPUHT JIHIMPOBCHKUX
BOJOCXOBHII TIPUIHMHEHO B cepenauHi 90-X pokis
MUHYJIOTO CTOJITTS, & BOCTAHHE TaKi JTOCIiKEH-
Hsl BAKOHYBAITH Y 2003 p. [4]. YpomoBx ocTaHHIX
10-15 pokiB B OKPEMHX ny6n11<au1${x HaBEJECHO
pe3ynbTaTH IOCHiIKeHb PiBHIB BMICTYy pagio-
HYKJIiJIIB YOPHOOMIILCHKOTO TIOXOPKEHHS B Opra-
Hi3Mi TpeAcTaBHUKIB ixTiodayHun KuiBchkoro Tta
Juinposcekoro BogocxoBuin [5, 6, 14, 15, 23].
Bonnouac pagioekonoriyaa cuTyarlis s O1IbIIo-
cTi BomoiiM YkpaiHu, BKIIIOYalO4H PO3TAIIOBaHI y
30HaxX 00OB’SI3KOBOIO Ta IapaHTOBAHOIO I0OpO-
BUTRHOTO BifICENIEHHS, 3aJMIIA€ThCs abo B3arali
HE IOCIHIIKEHO0I0, a00 JOCIIIKEHOIO €IM30AUYHO
y pi3Hi nepiogm 4yacy. OTxe, BaXIIMBOIO CKJIaJ0-
BOIO OIIIHIOBAaHHS BiJJJaIeHUX HACIHIJKIiB aBapii
€ BU3HAYECHHS YaCOBHX MapaMeTPiB 3MEHILEHHS
BMICTY TPHUBaJIOICHYIOUMX PaliOHYKIiIIB B Opra-
Hi3Mi TiApo0iOHTIB, 30KpeMa PeACTaBHUKIB iXTi-
odayHH pi3HOTO TUIY KUBJIEHHA. Taki mapameTpu
HE JIUILIE JaKTh 3MOTy 30iMCHUTH PETPOCIICKTHB-
HE OLIHIOBaHHSA plBHlB BMlcTy paILIOHyKJ'IlL[lB y
pubax BomoimM, e pa,HlOQKOHOFl‘lHl JOCITi KEHHS
BHKOHYBAJIH eMi30ANYHO, a i TPOrHO3YBATH TMHA-
MIKy q)opMyBaHHsI PanioHyKIJIITHOTO 3a6py,I[H6HH$I
1XT10(1)ayHI/I y pa3i HaAXOMKEHHS IITYYHHX panui-
OHmemB y BOIHI €KOCHCTEMH BHACIIJOK aBa-
piitHnX CI/ITyaI_III/I BpaxoBytoun BUKIaZieHE BUILLE,
HEOoO0XiIHO anpecnnTH Ba)KJIMBICTh POJOBXKEH-
HS pamoexonorquHx JOCHIKEHb €KOCHCTEM BO-
JoWM, Zie Tepii pe3ynbTaTH Oyio ofIepKaHo nig
gac rocTpoi cranii aBapii. Came Takoo BOIOWMOIO
€ KaniBcbke BogocxoBuIie.

OCKIIBKY TIiJT Yac aBapii Mporec BUKUAY pa-
JII0AaKTUBHUX PEUOBUH OYyB PO3TATHYTHH y Haci,
y ¢GopMyBaHHI PaliOHYKIITHOTO 3a0pyIHEHHS
JIHINpOBCHKUX BOJOCXOBUIL BUAUIAIOTH 3 €Tanu
[16]. Ilepmuii moB’ ss3aHMit 3 HAIXOMKEHHAM Paii-

OHYKJIiIB TIOBITPSHUM IIJISTXOM Y BUIIISAII aepo-
30J1iB, APYTHH — 3 HAIXOKEHHSM SIK TIOBITPSHUM
IIJITXOM, TakK 1 9epe3 X 3MHUB 3 ILTOII BOI0300py
i MIepeHeCceHHs BOJHUMHU MacaMt BHH3 KaCKaioM,
TPEeTii — 3 HAaIXOMKEHHSIM 3 IUTONI BOIO300pY
Ta TIEpEHECEHHSIM 3 BOIHUMH MacaMu. Pe3ynb-
TaTH MO0 BMICTY PaIiOHYKIiiB B a0lOTHYHHIX
KOMITOHEeHTaX KaHiBCHKOTO BOMOCXOBHIIA OyiI0
OJIEPXKAHO YIPOJIOBXK MEPIIOTO eTany GpopMyBaH-
Hs PamiOHYKJIITHOTO 3a0pYyIHEHHS EKOCHUCTEMHU
[16]. PiBHI pamioHyKIiZHOTO 3a0pyIHEHHS PHO
CUCTEeMaTHYHO TOYalld BU3HAYaTH HA JAPYTOMY
erarri — 3 moJarky 4epBHs 1986 p. [2, 7, 8]. B op-
rafismi pub peectpysanu >Nb+°°Zr, '%Ru+!"Rh,
BI | 134137Cg  140Bg, 14L14Ce, CyMapHa pajioax-
THBHICTh AKWUX cTaHoBWia Mmaitbxke 1000 Br/kr i
mepeBakHO (opMyBaach KOPOTKOICHYIOUUMHU
pamionykiimamu. Hamam BHacIigoK po3nany Ko-
POTKOICHYIOUHX TPOAYKTIB ITOMUTY, PaXiOaKTHB-
He 3abpyaHeHHs pubd Gopmysamocs *°Sr ta ¥7Cs.
HeoOximHo Bim3Ha4MTH, MO yOpomoBxk 1986 p.
mutomuit BMicT *°Sr ta ¥’Cs B ixriodayni Kanis-
CHKOTO BOJIOCXOBHIIIA 3pOCTAaB, i HAMBHUIII PiBHI
3a3HAYEHUX PadiOHYKIiAIB B OpraHi3Mi pud — 10
144 ta 400 bx/kr BigmoBimHO, OYyJIO 3apeecTpo-
BaHo y 1987 p. Perymsphi pagioekosorivai m0-
CIi/DKEHHS TIPOMHUCIIOBHUX BUIIB puO KaHiBChKO-
ro Bomocxopuia mpooauau 1o 2012 p. Otxe,
JOIITFHO BHU3HAUYWTH PIiBHI  PagiOaKTHBHOTO
3a0pyaHEeHHS pUO BOJOCXOBHUINA HA CyYaCHOMY
eTarri Ta 3pOOWTH aHal3 AWHAMIYHUX XapaKTe-
PHUCTHK BMICTY PaIiOHYKIiJIB y TPEICTAaBHUKIB
TIPOMUCIIOBO] iXTiohayHH.

Mertoro pociigkeHHsi Oyl0 BU3HAYCHHS Ya-
COBUX TapaMeTpiB 3HMKCHHSI TUTOMOT aKTHBHOCTI
TPUBAJIOICHYIOUHMX PATiOHYKIIIIIB Y TPOMHUCIOBHX
Buaax pud KaHiBCHKOTO BOIOCXOBUIIA YIIPOIOBK
1987-2021 pp.

Marepian i mMeTonM MOCTiIKeHHS. YIIPO-
nmox ciuast 2021 p. B KaHiBCbKOMY BOIOCXOBH-
i Oysmo BimiOpaHO HACTYIHI BHUAW PHO: TUTITKA
3BudaitHa — Rutilus rutilus L.; xpacHomipka —
Scardinius erythrophthalmus L.; Tulockupka —
Blicca bjoerkna L.; nam 3Bwdaiitnuit — Abramis
brama L.; yexons — Pelecus cultratus L. (MupHi
BUIIHN); IIyKa — Esox lucius L.; cynak 3BHaaiHAn —
Stizostedion lucioperca L. (xwxi Bumn). BmicT pa-
TIOHYKIIIIIB BH3HAYATHN Y IJIOMY OpraHi3Mi puo.
[MutoMy akTHBHICT, *°Sr y 3pa3kax BH3HAYaId
okcamaTHuM MeToaoM, '’Cs — rama-creKkrpome-
TpuaHUM MeTomoM [13] y Bimmiai BoAHOI pajio-
exojiorii [acTuTyTy Tigpo6ionorii HAH Ykpainn.

Jlns BU3HAYEHHS JWHAMIYHHX XapaKTeprc-
THK BMICTY PaIiOHYKIIIiB B OpraHi3Mi pu0d BH-
KOPHCTaHO pPe3yJbTaTh paHillle TMPOBEACHUX JO-
CITIDKEHb TIOAO0 3aKOHOMipHOCTEH (hopMyBaHHS
PIBHIB PamiOHYKIIITHOTO 3a0pymHEHHS y TIpen-
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CTaBHHKIB IMMPOMHUCITOBO] ixTiodaynn KaHiBChkoTO
BozmocxoBuma [4, 16, 19, 21].

Ilepionnuna JlepxaBHa MOBipKa 3acO0iB BHMi-
PIOBaHHS1, 3aCTOCYBaHHSI 3pa3KOBHUX PaJli0aKTHBHUX
PO3UYMHIB Ta 3pa3KOBHX CIICIIIAIGHUX DKEpen na-
I0Th 3MOTY TIUTOMY aKTHBHICTh pUO PO3IISIATH SIK
9acoBi PsIIH, MTapaMeTPH SKUX TOB’sA3aHi 3 HaBKO-
JUITHIME CEPEIOBUIIEM, a HE 3 TIOXHOKOIO BUMIpIB.

PesynbraTtu HaBe#eHO SK cepeHe 3HAUCHHS +
CepeTHLOKBA[PaTHYHE BIAXWIICHHA. Take mpen-
CTaBJICHHS XapaKTepU3ye TMPUPOAHY Bapiallito
BMICTY paiOHYKIIiIiB y TimpobionTax [12].

Pe3yabTaT 10CigKeHHs Ta 00rOBOpPEeHHSI.
VY 2021 p. cepenHi BeIMINHN TUTOMOI aKTUBHOCTI
%Sr y mocaimkenux Buaax pub KaHiBChKOro BO-
nmocxoswuina cragosunu 0,6—1,6 br/xr, ¥7Cs — 2,4—
13,2 Bx/kr (Tabm. 1).

Tabmuus 1 — [lnToMa aKTHBHICTH pagioHYKIIIAIB B
oprani3mi pu6 KaniBcbKoro BoiocxoBuina,
2021 p., Bx/kr npupogHoi BoJorocti

Buau pu6 Sr ¥Cs
ITniTka 3BU4aiina 0,9+0,3 2,4+0,6
IInockupka 1,2+0,35 3,5+0,8
JIsmy 3Bryaiinmii 0,6+0,25 3,0+0,6
Yexons 1,1+0,3 3,6+0,8
KpacHomipka 1,6+0,4 2,7+1,1
Cynax 0,8+0,3 8,9+0,5
Iyxa 1,0+0,3 13,2+2,8

IIutoma akTuBHICTE *°Sr B opraHizMi pubd xu-
JKUX Ta MEPHUX BUIIB TOCTOBIPHO HE BiJpi3HsIIa-
cs1, 1¥7Cs — y MUpHUX BHIax Oyjia y CepeIHbOMY Y
2,5 paza HIKYOI0, HIXK Y XMKHX.

3rigHO 3 pe3ynbraraMu MPOBEACHUX paHi-
e JOCNIKeHb CepenHid MUToOMHui BMicT *°Sr
y pubax KaniBcrkoro BomocxoBumia 3 1987 mo
1993 pp. 3MeHmmBCa TpubIU3HO y 6,5 pasa —
3 60£30 mo 943 bx/kr, a mo 2003 p. —me y 5 pa-
3iB — 1o 1,8+0,8 Br/kr [4, 16] i HE mepeBuUIITyBaB
BEJIMYWH, SKI PEECTPYyBaIH y TPEACTABHHUKIB iX-
TiodayHH TIPICHUX BOOWM YKpaiHH 10 aBapii Ha
YAEC y 1979-1985 pp. [22]. OTxe, ynponoBx
20032021 pp. piBHi Bmicty *°Sr y pmbax Ka-
HIBCHKOTO BOJOCXOBHIIA MaiKe HE 3MIHUIHKCS.
BpaxoByiouu 3a3HaueHe BHIIE, a TAKOX T€, IO 3
1987 p. migBumieHi piBHI pagiOHYKIITHOTO 3a-
OpyaHeHHs ixTiodayHH y BOJOWMAax, fKi po3ra-
IIOBaHI 1032 MeXaMH 30HH BimuyXeHHs, ¢op-
myBanucs '¥’Cs [21], ans pub KaniBcpkoro Bogo-
CXOBHWIIA JIONUTFHO OylI0 BU3HAYUTH IAHMHAMIYHI
XapaKkTepuCTUKU BMicTy came '*’Cs.

Jns ommcy mporieciB 0OMiHY pamioHYKIIiIiB
MIX OpPraHi3MOM 1 CEepeOBHUIIEM Yy BOIHIN pai-
OEKOJIOTii 3a3BHYail 3aCTOCOBYIOTH KiOepHETHUHI
MOJIENI, SIKi TPENCTABIAIOTh OPTaHi3M Yy BHUIISAIL
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cepii kamep, IO 3HAXOMATHCS B CTaHI B3aEMOIi 3
BOJHHMM CEPENOBUINEM — TaK 3BaHI KaMEpHI MO-
nemi. 3araJbHONPUWHATHM ITiIXOIOM 0 Marte-
MAaTUYHOTO OIMUCY PaiOCKOJOTIYHUX TIPOIIECIB
Y BOJHOMY CEpEIOBHIINI € MOOyI0Ba HETIHIHHUX
Mozenel 3 ypaxyBaHHAM TpOohiYHUX 1 KOHKYPEHT-
HUX B3a€MHUH MiX pizauMu Bugamu [10, 11, 16,
18]. Bucoka TOYHICTH MOMEJi BHMAarae BEJIHKOI
KUTBKOCTI Kamep, 10 MPHU3BOIUTE 110 301IbIICHHS
KUTBKOCTI HEOOXiTHUX BXITHUX MapamMeTpiB. Y Ka-
MEpPHUX MOJIEJIAX J0 TAKUX TapaMeTpPiB HAJICKUTh
MIBUIKICTh TIEPEXOMY PAMiOHYKIIMIB BiI OmHIi€l
KaMepH J0 1HIIO1.

Y HaiOuLIBII 3aradbHOMY BHUTIAAKY OOMIH pa-
TIOHYKITIIa MiXK OPTaHI3MOM 1 CEpeOBHUIIEM IS
OJTHOKAMEpHOT MOJIENi MOXKHAa ONKCATH HACTYI-
HUM PIiBHSHHSM:

dA;/dt=V(t) - pAs

ne Af — pamioakTUBHICTh OpraHi3My, bK/KT;
V(f) — mamxomkeHHs (TIOTIK) pamioHyKIiaa 10
opranisMy 3a vac dt, bk/(c*kr);
p — MIBUIKICTh BUBEICHHS PaIiOHYKIIia depe3
pamioOaKTUBHUHN po3maj Ta 0i0JOTidHE BUBEICHHS
eJIeMeHTa 3 Oprafismy, c-1.

Pimrenns piBasHESA (1) 3 TOYAaTKOBUMH YMOBa-
mu (¢, A,) mae Burn [9]:
L

Af (1) = exp(-F)(4, + f V(t)exp(F)dt),

Iy

t
F(t) = J‘ pdt = p(t-to) )
t

o

[TimcraBnstoun Bupas F(f) y piBHIHHSA 2 OTpH-
MY€EMO:

Ap (1) = exp(-p(t-t5)) (Ao +

t
+ f V(Dexp(p (t-to))dD),
t

(+]

3)

Sxio mpuitasaTH, 110 V(¢) = 0, TO piBHIHHS (3)
Ma€ HACTYITHUU BUTJIS;

Ap () = Ao exp(p(tty))  (4)

PiBusiHHA (4) omHCy€e 3HWKEHHS BMICTY paji-
OHYKJIi/Ia B OpTaHi3Mi y pa3i MpHUIMHEHHS Ha/IXO0-
JDKSHHSI paJIiOHYKITi/Ia 3 HAaBKOJIHMIIHBOTO Cepesio-
BUILA.
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V npoTusiexHOMy BUIIAZIKy, ko A =0,a V —
MOCTifiHe, TOOTO PadiOHYKIII HATXOAUTh B Opra-
Hi3M piBHOMIpHO, piBHSHHSA (3) HaOyBae BUTTISAY:

Af () =V/p [1-exp(-p(t-te))] (5)

3 aHami3y piBHAHHA (5) BHIHO, IO 3 YacOM
PaliOaKTUBHICTh OpPTaHi3My 301IbIIYETHCS JTUIIS
Io Benmu4uHA V/p, a A, Oyzne BimpizHaTHUCS Bin Vip
MeHtre, Hixk Ha 10 % 3a pr > 2.3,

PiBasuHs (4) Ta (5) onmucyroTh KpaitHi BUMaI-
KM IWHAMIKA BMICTY PaJiOHYKIiJja B Oprasi3mi
pu6. 36imbinenHs muToMoro BMicty *°Sr ta *’Cs
B opranizMi pud KaHiBChKOTO BOIOCXOBHIIA CIIO-
CTepiraiy y mepii MicsIli Ticiis aBapii, MoTiM -
TOMa aKTHUBHICTh PaliOHYKIIiiB 3MEHIITyBaJIacsl.

VY 3aranpHOMYy BHMAnKy V(f) 3MIiHIOETBCS Y
9aci, SKII0 NPUITYCTUTH, IO

V(t) =V exp(-p;1 1)

pimeHHs piBHsHHSA (3) OyJe MaTH HACTYITHHN BU-
INES

A (1) = A, exp(-p, D)

P = 1112le;2 (6)
e A |~ cTana;
p, — WBHUIKICTH 3MEHIIEHHS MTATOMOi aKTUBHOCTI;
T, - TIepioJT HaiB3MEHIIICHHS TITOMOT aKTUBHOCTI
OpraHi3My.

OTtpumaHuii BUIIIsiA pitieHHs (6) TiATBepIXKY-
€ThCsl 0araTbMa HAyKOBUMH ITyOIIIKAI[ISIMH, Y STKAX
JIOBEJICHO, 10 JMHAMIKAa 3HUXKCHHS PaiOaKTHB-
HOCTI KMBUX OpPraHi3MiB, 30KpeMa riipoOioHTIB,
JI00pe OMUCYETHCS CKCIIOHCHIIIMHOIO 3aJICKHICTIO
[10, 11, 23].

3a marepiamamMu OararopiyHUX ITOCIIIKEHB
moxo piBHIB HakornumdeHus 'YCs pubamu pisHO-
ro THITy >KUBJIEHHS KaHIBCHKOTO BOIOCXOBHIIA
(puc. 1) BU3HAYEHO YaCOBI MapaMeTPH 3MEHIIICHHS
MMATOMOI aKTUBHOCTI pagioHyKIiAa. 3TigHO 3 po3-
paxyHkamu, 3a mepion 1987-2021 pp. mIBUAKICTH
sMenIneHHs BMicTy 'YCS B MHPHHMX Ta XMKHX
pubax JOCTOBIpHO HE pi3HWIACS Ta CTAaHOBHJIA
0,10+ 0,01 pix’!, a mepiox eh)eKTHBHOTO HAIIiBBH-
BenmeHHsg — 6,7+ 0,7 p.

3a maHUMU aHai3y OaraTopiyHOi TWHAMIKH
BMmicty 'Cs B pubax KaHiBCbKOTO BOIOCXOBHIIA
BUIUTHIIN 2 TIEPIOIH, YIPOMOBXK SKUX ITHTOMA aK-
THBHICTh PaiOHYKIIia 3MEHIITyBajIacs i3 pi3HO0
mBuaKkicTio. Tak, ympomgosx 1987-2004 pp. piBHI
BMmicTy 'YCs y MuUpHHMX pHOaxX 3MEHIIHINCS Bil
704£22 nmo 6,1£2,2 br/kr, y xmwkux — 3 202+41 no
19,8+7,6 bx/kt, ToOTO MIprOIM3HO ¥ 10—11 pasis,
[0 BIiATIOBiMa€ Tepiofy HaIiB3MEHIIICHHS Maii-
ke 6 pokiB [3]. 3a mepiog 2004—2021 pp. BMicT
pamioOHyKIila Y MHPHHUX pHOaxX 3MEHIIUBCS [0
2,9+0,7, y xmwxux — o 7,3+4,1 Br/kT, T00TO 111E Y
2-3 pa3sw, 110 BiATIOBiTa€ Eepioay HAITiB3MEHIIICH-
Ha 1243 pokmu.

OTxe, YIIPOIOBK KUTBKOX MiCSIIIB TTiCHI aBapii
na YAEC swmict *’Cs B pubax Kaniscskoro Bozo-
cxoBuIIa 301IbITyBaBcs. 3 1987 p. mportecu #oro
BUBEJICHHSI 3 OPraHi3My He KOMIICHCYIOThCS Hal-
XOIDKEHHSAM, TOOTO CIOCTEPIra€Tbcs 3MEHIICHHS
muToMoi aktuBHOCTI ’Cs y pubax. BeranosieHo,
110 y Yaci MBUIKICTh 3MEHIIIEHHS TUTOMOT aKTHB-
mocti ¥’Cs y pubax ynosigpHIO€TECS. Tak, 3 1987
1o 2004 pp. BenmuIuHA MTEPioxy HAIiB3MECHIIICHHS
Horo BMICTY y pubax KaHIBCHKOTO BOJOCXOBHIIA
CTaHOBWJIA mpuOmm3HO 6, a y 2004-2021 pp. —
12 pokis.

Puc. 1. Iunamika Bmicty ’Cs y pu6ax Kanicbkoro Boocxopuina.
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BucnoBkun. Y 2021 p. cepeaHi BeTMYWHU
nuTOMOI akTUBHOCTI *°Sr y pubax KaHniBchbkoro
Bomocxosuma cradosuwin 0,6—1,6 Br/kr, 'Cs —
2,4-13,2 br/kr. Ilutoma akTuBHicTH *°Sr B opra-
Hi3Mi pU0 XWKHX Ta MHPHUX BUJIB JOCTOBIPHO
He BimpisHsutacs, '¥’Cs — y MUpHHX BHIax Oyna y
CepefHbOMYy y 2,5 pasa HUXKYOI0, HIXK Y XIKHX.

Bceranosneno, mo ympogosxk 2003-2021 pp.
piBHi BMicTy *°Sr y prbax KaHiBCbKOTO BOIOCXO-
BUILA Maike He 3MIHWINCS 1 HE MEPEeBUILYBAJIH
BEJIMYHH, SKi PeECTPyBalK y pUO MPiCHUX BOAOHM
VYkpainu o aBapii Ha HAEC y 1979-1985 pp.

Yrpomorx 1987-2021 pp. mBUAKICTH 3MEH-
mwenHst BMicty *’Cs B MUpHHX Ta XMKHX pHOax
JIOCTOBIpHO He pi3HmMiacs Ta craHosmia 0,10+
0,01 pix!, mepion epeKTUBHOTO HAIiBBUBEICHHS
cTraHoBuB 6,7+ 0,7 p.

BusnaveHo 2 nepioay, ynponoBx sSKHX TIATOMA
akTuBHICTH *’Cs B opranizmi pu6 3MeHIIyBatacs i3
pizHOtO mBHUAKiCTIO. Y 1987-2004 pp. piBHI BMiCTY
1¥7Cs B MUpHUX pUbax 3MEHIIMINCS MPUOIN3HO Y
10-11 paziB, Mo BiAMOBiAaEe Mepioqy HAIMIB3MEH-
mieHHs Maibke 6 pokis; 3a 2004-2021 pp. 3meH-
MIWIHCA e y 2—3 pas3u, 10 BiAMOBimae mepiomy
HaniB3MeHIeHHs 1243 poku. OTke BCTAaHOBJIEHO,
II0 Y Yaci MBHIKICTb 3MEHIIEHHS TUTOMOI aKTHB-
HocTi '¥7Cs y pubax yrnoBibHIOETCSL.

BusHaueni napamerpu IaroTh 3MOTY 3 BHCO-
KAM CTyNIEHEM TOYHOCTi HPOTHO3YBaTH AMHAMI-
Ky (QopMyBaHHS PaJiOHYKIITHOTO 3a0pyIHEHHS
ixTioayHH y pa3i HAAXOMKCHHS IITYYHHX Pai-
OHYKJIi/IiB y BOJTHI €KOCCTEMH BHACIIIOK aBapiii-
HUX CUTYyaIliil.
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MHoroJieTHAs1 AMHAMUKA (POPMHUPOBAHHS PATHOHY-
KJWHOTO 3arpsi3HeHHs] TMPOMBINLIEHHOH HXTHO(ayHBI
KaneBckoro Bogoxpanminma

Ckuba B.B., lIpucs:xuiok H.M., BoakoBa A.H., be-
asieB B. B., Ipumask C. I1.

Ienp uccenoBaHus — ONPEIEIeHHEe BPEMEHHBIX Mapa-
METPOB CHI)KCHHS YACJIBHOH aKTUBHOCTH IOJTOXHBYLINX
PaavOHYKIIMAOB B IPOMBIIJIEHHBIX BHUOAX pbl6 KaneBckoro
BoJloxXpaHmiInia 3a nepuoxn 1987-2021 rr.

Jlns ompeneneHusT COBPEMEHHBIX YpPOBHEH paJoax-
THBHOTO 3arpsi3HEHHs IPEACTABHUTENCH HPOMBIIUICHHON
uxtrodaynsl Kanesckoro Bogoxpanmnuia B staBape 2021 .
Ha CpeJHEM M HI)KHEM YYacTKax BojoeMa ObUIM OTOOpaHbI
Rutilus rutilus, Scardinius erythrophthalmus, Blicca bjoerkna,
Abramis brama, Pelecus cultratus (MupHble BUB); Esox
lucius, Stizostedion lucioperca (XuliHble BUIBI). YAEIBHYIO
akTHBHOCTB *°Sr 11 '*’Cs omnpeensui B IeJIOM OpraHU3Me phI0
OOLIENPHUHATHIMI PaJIMOXUMHYECKUMH U TaMMa-CIEKTPOMe-
TPUYECKUM METOJaMM. AHAJIN3 AMHAMUYECKUX XapaKTepH-
CTHUK COACPKAaHUA PAJUOHYKIHNIOB Y l'lpe):lCTaBl/lTeJ'[ei/'I HUXTH-
oayHBI BOIOXpaHIIIMIA MPOBE/ICH Ha OCHOBE PE3YIBTaTOB
uccnenoBanuii conepxkanus *°Sr u *’Cs B ppidax B TCUCHUE
1987-2012 rr. ¥ UX ynenpHOH aKTUBHOCTH B OpPraHM3Max B
2021

B 2021 r. cpenHue BETUYMHBI yACIBbHOM aKTUBHOCTH *°St
B phibax coctasmsuin 0,6—1,6 Bi/kr, ¥"Cs — 2,4—13,2 Br/kr.
CortacHO pesynbTaTaM NPOBEIECHHBIX paHee HCCIIeT0BaHMI
cpemHee ynenpHoe conaepkanue *°Sr B pproax Kanesckoro Bo-
noxpanmiima ¢ 1987 mo 1993 rr. yMEHBIIMIOCH TPUMEPHO
B 6,5 paza — ¢ 60+£30 no 943 br/kr, a k 2003 . — eme B 5 pa3
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— 1o 1,8+0,8 BK/KT 1 He MPEBHINIANIO BEIHYHH, KOTOPHIE pe-
THCTPHPOBAIH Yy PbIO MPECHBIX BOJOEMOB YKpauHBI 70 aBa-
puun Ha UADC B 1979-1985 rr. CnenoBarenbHO, B TeUCHUE
2003-2021 rr. ypoBHu conepskanus *Sr B pridax Kanesckoro
BOZOXPAHWIIUIIA TIOYTH HE H3MEHIIIHCE.

Ha ocHoBanmm naHHbIX O HakoruieHHH '*’Cs pbiba-
MH pa3HOTO THNAa HuTaHus KaHEBCKOro BOMOXPaHMIMINA
OTIpe/ieNIeHbl BPEMEHHBIE MapaMeTpPhbl, KOTOPHIE OMHCHIBA-
I0T yMEHbIIEHHE €ro YyAenbHOH akTuBHOCTH. B TeueHue
1987-2021 rr. ckopocTh yMeHbIIeHUs conepxanus '*’Cs
B MHUPHBIX ¥ XHIIHBIX PHIOAX JOCTOBEPHO HE OTIMYAIACH U
cocraBmsiia 0,10+0,01 roa-1, mepuon 3pPEeKTUBHOTO MOIY-
YMEHBIICHHUS COCTaBIsLI 6,7+0,7 net.

Ilo naHHBIM aHaM3a MHOTOJNETHUX HCCIEAOBAaHUI BbI-
JCITUIIN 2 epruoaa, B TCHEHUE KOTOPBIX yACJIbHAsA aKTUBHOCTb
137Cs B opranu3me pbI0 yMEHBIIIAIACh C PA3HOM CKOPOCThIO. B
neproy 1987-2004 rT. ypoBHHE cozmepkanus '*’Cs B MUPHBIX
pribax ymeHbImiuch ot 70422 mo 6,1+2,2 Br/kr, B XH-
HBIX Buaax — ¢ 202+41 no 19,8+7,6 Br/kT, T.e. mpUMEpHO B
10-11 pa3, 9TO COOTBETCTBYET MEPHOAY IMOIYYMEHBUICHUS
okoio 6 net; 3a 2004-2021 rr. ero cozmepxaHue B MUPHBIX
peibax yMmeHbIIIOCh 10 2,94+0,7 BK/KL, B XHIIHBIX — 10
7,3+4,1 Br/kT, T. €. emie B 2-3 pasa, 4TO COOTBETCTBYET IIie-
puony monyymenbiieHus: 1243 roma. TakuM oOpa3zoM ycTa-
HOBJICHO, YTO CO BPEMEHEM CKOPOCTh YMEHBIICHNUS YACTbHON
akTuBHOCTHU '’Cs B pbIOax 3aMeasIseTCs.

[TonyueHHble mapameTpbl MO3BOJIAT C BBICOKOH cTere-
HBIO TOYHOCTH HPOTHO3UPOBATh THHAMUKY (OpMUpPOBAHHUS
PaIMOHYKIIMIHOTO 3arps3HEHUs NXTHO(AyHBI B CIIydae I10-
CTYIJIEHHSI MCKYCCTBEHHBIX PAJANOHYKIUIOB B BOIHBIE IKO-
CHUCTEMBI B pe3yJIbTaTe aBapUMHBIX CUTyaLUil.

KiroueBbie ciioBa: KaneBckoe BOZOXpaHIIIHIIE, PHIOHI,
PaguOHYKIIN/bI, MHOI'OJIETHASA NUHAMUKa, CKOPOCTb YMCHb-
LICHMSI.

Long-term dynamics of radionuclide contamination
formation in the industrial ichthyofauna of the Kaniv
Reservoir

Skiba V., Prisyazhnyuk N., Volkova O., Belyaev V.,
Prishlyak S.

The aim the study is to determine the temporal parameters
of the long-lived radionuclides specific activity decrease in
the commercial fish species of the Kaniv Reservoir for the
period 1987-2021.

Rutilus rutilus, Scardinius erythrophthalmus, Blissa
bjoerkna, Abramis brama, Pelecus cultratus (peaceful species)
and Esox lucius, Stizostedion lucioperca (carnivorous species)
were selected in the middle and lower parts of the reservoir
in January 2021 to determine the current levels of radioactive
contamination in the representatives of the commercial
ichthyofauna of the Kaniv Reservoir. The specific activity
of *Sr and '¥’Cs was determined in the entire body of fish
by conventional radiochemical and gamma-spectrometric
methods. The analysis of the dynamic characteristics of the
radionuclides content in the representatives of the reservoir
ichthyofauna was carried out on the basis of the results of
studies of *°Sr and '*’Cs content in fish during 1987-2012 and
their specific activity in the body in 2021.

In 2021, the average specific activity of *Sr in fish was
0.6-1.6 Bg/kg, “'Cs - 2.4-13.2 Bg/kg. According to the
results of previous studies, the average specific content of *°Sr
in the fish of the Kaniv Reservoir decreased by approximately
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6.5 times - from 60 + 30 to 9 + 3 Bq / kg during 1987-1993,
and by 2003 it decreased by another 5 times up to 1.8 + 0.8
Bq / kg and did not exceed the values recorded in freshwater
fish in Ukraine before the Chernobyl accident in 1979-1985.
Consequently, during the period of 2003-2021 the levels
of *Sr content in fish from the Kaniv Reservoir remained
virtually unchanged.

Based on the data on '*’Cs accumulation in various
feeding types fish in the Kaniv Reservoir, time parameters
describing a decrease in the element specific activity were
determined. During 1987-2021 the rate of decrease in
137Cs content in peaceful and predatory fish did not differ
significantly and amounted to 0.10 + 0.01 year-1, the period
of effective half-decrease was 6.7 = 0.7 years.

Analysis of long-term data made it possible to
distinguish 2 periods during which the specific activity of
137Cs in the fish organism decreased at different rates. In

Copyright: Cxu6a B.B. ta in. © This is an open-access article distributed
under the terms of the Creative Commons Attribution License, which
permits unrestricted use, distribution, and reproduction in any medium,

1987-2004, 137Cs content levels in peaceful fish decreased
from 70 £ 22 to 6.1 £ 2.2 Bq/kg, in carnivorous species -
from 202 + 41 to 19.8 + 7.6 B/ kg, i.e. approximately by
10-11 times, which corresponds to a half-decrease of about
6 years. In 2004-2021 the element content in peaceful
fish decreased to 2.9 + 0.7 Bqg/kg, in predatory fish - to
7.3 £ 4.1 Bq/kg, that is, by another 2-3 times, which
corresponds to a half-decrease of 12 + 3 years. Thus, it was
found that the rate of decrease in '*’Cs specific activity in
fish slows down over time.

The obtained parameters will make it possible to
predict with a high degree of accuracy the dynamics of the
radionuclide contamination formation in ichthyofauna in the
event of artificial radionuclides entering aquatic ecosystems
as a result of emergency situations.

Key words: Kaniv Reservoir, fish, radionuclides, long-
term dynamics, rate of decrease.
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