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1. Incepraiiiio NpUCBsSY€HO BU3HAYEHHIO PA/liOEKOJIOTIYHNX XapaKTEePUCTUK BOJHUX 00'€KTIB 30HU BiJUyKEHHS Y
BifJaseHui nepio Ha OCHOBI Cy4aCHUX METOZiB BUSHAYEHHS PAliO€KOJIOTIYHUX KPUTEPIiB, 1[0 XapaKTEPU3YIOTh
paziosioriyHy cuTyalio 06'eKTiB HABKOJIMIIHBOTO CEPEIOBUILA BHACIIAOK iX PalioaKTUBHOIO 3a0pyAHEHHS. Y
PO6OTi BUKOPUCTAHO METOMM, IO [N03BOJIIIOTh MiHIMi3yBaTy MOXMOKY Y BU3HAYEHHI PiBHS PaJiOHYKJIiIHOrO
3a0pyIHEHHS BOJHUX OO'€KTIB i 03 OIpOMiHEHHS rifpo6iOHTIB 171 Lisiel panialiiiHOro 3aXMCTy HAaBKOJIMIIHbOTO
cepenosuiia. [IpoBeeHO €KCIIEPUMEHTAJIBHI JOCIIIP)KEHHS Ha IPUPOJHUX BOLOMMAX 30HU BiJ4y>KEHHS — 03€Pi
I'nuboke, 110 € IpeIMETOM JOCTiIKEeHb 6araTbOX HayKOBUX YCTaHOB, [IOYMHAIOYM 3 IIEPIIMX POKIB Micss aBapii, i
6e3iMEHHOMY 03€pi, 1110 OTPUMao Ha3By «bpiT», JOCimKEHHS IKOrO po3noyanoch yepesd 20 pokiB micss aBapii.
O6upBa o3epa Binpi3HAIOTHCS pesibedoM, PIBHSIMHU PaioaKTUBHOTO 3a0pYyIHEHHS], €KOJIOTIYHUMU YMOBaMH, 1110
BiIKpMBa€ MOXKJIMBICTD JJ151 TOPiBHAHHS PE3YJIbTATIB i BLOCKOHAJIIEHHS MOJI€JIEN BU3HAYEHHS PaLioJIOTiYHUX
XapaKTePUCTUK, 30KpeMa (OpPMYyBaHHSI 103 OITPOMiHEHHSI pub 3 METOI0 PO3POOKHU 3aXO0iB 3aXUCTy 00'€KTiB
HaBKOJIMIIHbOTO cepenioBuIna. ExcrieprMeHTabHi JOCTiIKeHHSI BKII0YaK y cebe OLiHKY PiBHIB PaiioaKTUBHOIO
3a0pyJHEHHS BULLIEBKa3aHMX BOJOMM 30HU BiIUy>KEHHSI, pO3IIOJiJ paJioaKTUBHOCT] Yy KOMIIOHEHTAaxX BOAOVMM i, 3
BMKOPHCTaHHSIM CY4aCHUX METOZiB BUMipIOBaHHS IOTYKHOCTI 031 OIIPOMiHEHHS TiJpOOIOHTIB BiJl palicaKTUBHOIO
BOJHOTO CEPEOBUIIA i JOHHUX BilKJIaJleHb, IMHAMIKM PaJlioaKTUBHOIO 3a0pyIHEeHHS pubu. Ha 0CHOBI OTprMaHuX
IAHWX, 3 BAKOPUCTAaHHSIM Cy4aCHUX MOjieJiel, 32 BMiCTOM PafiioHYKJiTiB y pr6i OLliHeHO MiHiMasIbHi piBHI
PaznioakTUBHOTO 3a0pyHEHHS BOJY Y BOJOMMAX, i3 3aJaHMM [TOKa3HUMKOM HEBMU3HAUYEHOCTI, Ta [J151 HEIlePeBULIEHHS
IONYyCTMMUX PiBHIB BMICTy paflioHYKJIiiB y pubi BUBHAY€HO I'PAaHUYHO AONYCTUMi KOHLIEHTPalii pafioHYKIiLiB y
BOJOMIMax. [ly11 BUKOHAHHS IIOCTaBJI€HUX 3aBJaHb Y IMCepTaliii BAKOPUCTAHO CyyacHe IpOorpaMHe 3a0e3Me4eHHs
17151 1o6ynosu Kapt (QGIS), mo 103BoINIIO BidyasizyBaTu pesibed MicLeBOCTI i po3nofiin pasioakTUBHOCTI 3a71€KHO
Bif], BUCOT JOCJIII>KYBAHOI IiJITHKY He JIUIIE Y MEKax BOJOVMMMU ajie i BU3HAYMTH ITOTEHLIVHI TiIHKN
BOJ103a0ipHOr0 6aceiiHy 3a3Hau4€HOI BOJOMMHY, 3 SIKUX BiflOyBaBCsl IMOBIpHUI 3MUB PaliOHYKIIIZiB Y BOJOMMY.
BuKopurCcTOBYI0UYM [aHi IIPO IMIMOUHY Ta PO3TallyBaHHS TOYOK BiOOPY, OTPUMaHi ITif, yac BinbupaHHs P06 LOHHUX
BiIKJ1a/ieHb, 32 JOIIOMOT0I0 ITIPOTrPaMHOT0 3a0€3I1eYeHHs] BUKOHAHO IeOlPUB’SI3Ky TOUOK Ta CTBOPEHO KapTy
IIPOCTOPOBOTO PO3NOLiTY IMIUOMH AOCHIIKyBaHOI BOAOMMM. Ha OCHOBI BU3HAaY€HHS NapaMeTpiB PalioaKTUBHOTO
3a6pyIHEHHS BOJOVM CTBOPEHO KapTH, IO BifoOpaxkatoTb (OPMyBaHHSI J030BUX HAaBAaHTAXXEHb BiJl Pi3HUX
KOMIIOHEHTIB PaflioakKTUBHOTO 3a0pyIHEHHHS eKOCHCTeMU. BU3HaUeHHSIM BMICTy OCHOBHUX /1030y TBOPIOIOYUX
PaioaKTUBHUX i30TOIIB Y KOMIIOHEHTAX BOJOWM BCTAaHOBJIEHO, 110 uTOMa akTuBHICTb "~ (137)Cs i ~(90)Sr y Bozi
o3epa bpiT BianosigHo cranoBuna 1,5+0,3 Bk (-1) i 72+9 Bk-17(-1) Ta 6yJs1a HIKYOIO, MOPIBHIOIOUN 3 IOKa3HUKAMU
aKTUBHOCTI IJ1s1 IMX Ke PafioHyKIiniB y o3epi ['nmuboke (BignosinHo 4+1 Brk-1™(-1) i 100+10 Br-1™(-1)). CepenHiit
BMICT cTabinbHux eneMmeHTiB K+ ta Ca”™(2+) y Bogi o3ep bpit i ['tn6oke cranoBus BignosigHo 2,0+0,1 Mmr-n"(-1) Ta
14+12 mr-n™(-1) 1 1,2+0,1 mr-n"(-1) ra 30+2 mr-n1"(-1). Ha Hamy gymky, pisHuus B aktuBHOCTI "~ (137)Cs i ~(90)Sr y
BOJIi Ta KOHLIEHTpALlisl CTabiJIbHUX aHAJIOTIB Pa/lioaKTUBHUX i30TOMNIB 0O0yMOBMJIA CUTYaLil0 Koo BMicT ™ (137)Cs B
pub6i 3 o3epa BpiT 6yB y 4 pa3u MeHIIUM HiX y pubi i3 o3epa ['nuboke, asne BMmicT 7~(90)Sr HaBraku 6yBy 1,5 pasa
BumMM. OLiHKY BHYTPIilIHBOI 03U ONPOMiHEHHS 0yJjI0 3p006JI€eHO Ha NiJICTaBi BUMIPSIHUX 3HAa4€Hb [IUTOMOI
aKTUBHOCTI PafiiOHYKIIJiB y Pi3HUX OpraHax 1l pub Macolo 1 Kr i FeOMETPUYHUM (PAKTOPOM:
«moBxkuHa:BUcoTa:mupuHa» = «1:0.2:0.1» 3 BuKopuctaHHsaM pekomeHnoBaHux MKP3 no3oBux koedillieHTiB.
OTpumaHi pe3ysbTaT LOBOAITD, 110 HalbiIbIIA IOTYXHICTb [IOTJIMHEHOI 03U BHYTPIIHBOI'O OIIPOMiHEHHS
(opMyeTbCs B KICTKOBIM TKaHUHI (77 MKI'p-Ton ™ (-1)) Ta mpuseranx opradax (roJI0BHUM i CIMHHUI MO30K, HUPKY,
3510pa, KPUILITAJIMK OKA) 32 PAaXyHOK 6eTa-BunpominioBanHs ~(90)Sr + ~(90)Y. Y M'130Bill TKaHMHI IOTY>KHICTb
IIOTJIMHEHOI 103U BHYTPIIIHbOTIO ONIPOMIHEHHS! OyJie Ha IOpsoK MeHIIow — 7,5 MKI'p-ron™(-1). Ha Tomy X piBHi
IIOTY>KHICTb IIOTJIMHEHOI 103U OyAe TakoX y nevinyi - 7,8 MxI'p-ron™(-1), ogHax 3 orysiay Ha pagialiiitHui
3BaXXylounii paktop anbda-BUNpomiHioBaHH: (20) 1o BiAHOIEHHIO 10 6€Ta- i raMMa-BUIIPOMIHIOBaHHS, €(EeKT Bif
IIOTJIMHEHOI 103U OIIPOMiHEHHS IeYiHKK Pub MO>Ke OyTU 3HAYHO BUIIKM, 32 PaXyHOK aibdaBUpoMiHeHHs (238~
240)Pu i ™ (241)Am. ITicns npoBeieHHS OLIiHOKY MOTJIMHYTHX J103 BHYTPILIHbOIO OIIPOMiHEHHS OpraHizamamu pub y
JOCJIiIPKYBaHMX O3€pax, PO3PAax0BaHO, 0 HAMOiIbIIY TIOTJIMHYTY 03y B 03€Pi BPiT OTPUMYIOTH OKYHb, JIAH i
KpacHOIIipKa, a HallMeHIy — Kapack. Y o3epi ['1n6oke HalbibiIa NOIIMHYTA 1032 XapaKTepHa Ijisl TAKUX BUZIB pro

SIK JIVH i Kapack, a HaliMeHIIa — 715 IIyKU i KpacHonipku. OCHOBHY poJib Y GOPMYBaHHi IOTJIMHYTOI 03U B 03epi



Bpit Bigirpae “~(90)Sr, BogHOYac 5K B 03epi [mmboke - ~(137)Cs.

2. The PhD thesis is on the determination of radioecological characteristics of water bodies of the Exclusion Zone
in the long term based on modern methods for determining radioecological criteria that characterise the
radiological situation of environmental objects due to their radioactive contamination. In this work, much
attention is paid to the methods that minimise errors in determining the level of radionuclide contamination of
water bodies and doses to hydrobionts for radiation protection of the environment. Experimental studies were
conducted in the Chornobyl Exclusion Zone test reservoirs — Lake Glubokoye, which has been the subject of
research by many scientific institutions since the first years after the accident, and in an unnamed lake called Brit,
which was discovered 20 years after the accident. Both lakes have different topography, levels of radioactive
contamination, and environmental conditions, which makes it possible to compare results and improve models for
determining radiological characteristics, including the formation of fish doses, to develop measures to protect
environmental objects. This research included an assessment of the levels of radioactive contamination of the
water mentioned above bodies of the Chornobyl Exclusion Zone, distribution of radioactivity among the
components of water bodies and, using modern methods of measuring the dose rate of exposure of aquatic
organisms to radioactive water and bottom sediments, dynamics of radioactive contamination of fish. Based on the
data obtained, the minimum levels of radioactive contamination of water in water bodies with a given uncertainty
index for the content of radionuclides in fish were estimated using modern models and maximum permissible
concentrations of radionuclides in water bodies were estimated. To accomplish these tasks, the study used
modern mapping software (QGIS), which allowed visualising the terrain and the distribution of radioactivity
depending on the height of the research site not only within the reservoir but also identifying potential areas of
the water intake basin of the specified reservoir from which radionuclides could be flushed into the reservoir.
Using the data on the depths and locations of sampling points obtained during the sampling of bottom sediments,
the software was used to georeference the points and create a map of the spatial distribution of depths of the
study water body. Maps were created to determine the parameters of radioactive contamination of water bodies
and reflect the formation of dose loads from various components of the radioactively contaminated ecosystem.
The determination of the content of the main dose-forming radioactive isotopes in the components of water
bodies revealed that the activity concentration of "~(137)Cs and "~(90)Sr in the water of Lake Brit was 1.5+0.3
Bq1™(-1) and 72+9 Bq:1™(-1), respectively, and was lower compared to the activity in Lake Glubokoye: 41 Bq-1™(-1)
and 100+10 Bq-1™(-1). The average content of stable elements K+ and Ca”™(2+) in the water of Lake Brit and Lake
Glubokoye was 2.0+0.1 mg-17™(-1) and 14+12 mg-1"™(-1) and 1.2+0.1 mg-1™(-1) and 30+2 mg-1"™(-1), respectively. The
difference in the concentration of stable “analogues” of radioactive elements led to a situation when the content of
~(137)Cs in fish from Lake Brit was four times lower than in Lake Glubokoye, but the content of ~(90)Sr, on the
contrary, was 1.5 times higher. The internal dose was estimated based on the measured values of activity
concentration of radionuclides in different organs for fish weighing 1 kg and with the proportion:
“length:height:width” = “1:0.2:0.1” using the dose coefficients recommended by the ICRP. The results show that the
highest internal absorbed dose rate is formed in bone tissue (77 uGy-h”(-1)) and adjacent organs (brain and spinal
cord, kidneys, gills, eye lens) due to beta radiation ~(90)Sr + ~(90)Y. The internal absorbed dose rate in muscle
tissue will be lower (7.5 puGy h”™(-1)). A small absorbed dose rate will also be in the liver - 7.8 uGy h”™>(-1), but taking
into account the weighting factor of alpha radiation (20) concerning beta and gamma radiation, the equivalent
dose to the fish liver may be much higher due to alpha radiation of ~(238-240)Pu and "~ (241)Am. As a result of the
assessments of absorbed doses by bioindicator fish in the studied lakes, it was calculated that the highest absorbed
dose in Lake Brit is received by perch, tench and rudd, and the lowest by crucian carp, and in Lake Glubokoye, the
highest absorbed dose is characteristic of such fish species as tench and crucian carp, and the lowest dose is for
pike and rudd. The main role in forming the absorbed dose in Lake Brit is played by ~(90)Sr, while in Lake
Glubokoye - by ™~(137)Cs.
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KBasmigikamis: . 6. 1., 03.00.01
InenTudikarop ORCID ID: He 3acrocosyetscs
JoparkoBa indpopmamist:

IloBHE HaliIMEeHYBaHHS IOPUAHYHOL 0C00H: HanionanbHuii yHiBepcuTeT 6iopecypcis i

IIPUPOJIOKOPUCTYBaHHS YKpaiHu

Kopg 3a €IPIIOY: 00493706

Micue3Haxoa KeHHS: By [epoiB O60ponu, 6y1. 15, Kuis, 03041, Vkpaina
dopma BiracHOCTI: lepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZOMOCTi
Biacsue Ipizsume Im'st [To-6aTbKOBI Kzerko Asna BosonmupisHa

TOJIOBH pajgu

Biacue IpizBume Im's I10-6aThbKOBI Knenko Anna Bononumupisna

rOJIOBYIOYOTO Ha 3acCiiaHHi



BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpaTop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZINIOBiZaJIbHUM 32 peECTpallil0 HAyKOBOIi

OisIIBHOCTI

Bospuyk Cepriit BacuiboBuy

VKpIHTEI

FOpuenko TetsHa AHaToJiiBHA



