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Pedepar:

1. Inceprarito NprUCBsIYEHO BU3HAYEHHIO PA/liOEKOJIOTIYHUX XapaKTEPUCTUK BOJAHUX 00'€KTiB 30HU BiJUy>KEHHS y
BiJIJaJIEHUN IIepiof HA OCHOBI Cy4aCHUX METO/IiB BUSHAYEHHS PAJiOEKOJIOTIYHUX KPUTEPIIB, 1[0 XapaKTEPU3YIOTh
paziosioriyHy cuTyanio 06'eKTiB HAaBKOJIMIIHBOTO CEPeNOBHILA BHACIINOK iX PalioaKTUBHOIO 3a6pyAHEHHS. Y
POOOTI BUKOPUCTAHO METOMMU, 110 103BOJIIIOTh MiHIMi3yBaTU MOXMOKY y BU3HAYEHHI PiBHS PafiOHYKJIiIHOrO
3a0pyIHEHHS BOOHUX OO'€KTIB i 03 ONIPOMiHEHHS TiIpO6iOHTIB 114 LileN pafialiliHOro 3aXMCTy HAaBKOJIMIIHbBOTO
cepeposuia. [IpoBeeHO €KCIIepUMEHTAbHI JOCIIIPKEHHS HA IPUPOSHUX BOLOMMAX 30HU BiUy>KEHHS — 03€pi
I'nuboke, 110 € IpeIMeTOM NOCTiIKeHb 6araTbOX HayKOBUX YCTaHOB, [IOYMHAIOYU 3 IIEPIIMX POKIB Micss aBapii, i
6e3iMEHHOMY 03€pi, 1IJ0 OTPUMAJIO Ha3BY «BpiT», HOCIiIKEHHS SIKOro po3noyasnoch yepes3 20 pokiB micss aBapii.
O6upBa o3epa Bipi3HAITHCS pebedOoM, PIBHSIMHU PafiOaKTUBHOTO 3a0PyQHEHHS, €KOJIOTIYHUMU YMOBAMHU, IO
BiIKpMBa€ MOXJIMBICTD 17151 TOPiBHSHHS PE3YJIbTATIB i BLOCKOHAJNIEHHS MOJIeJIEN BU3HAYEHHS PaJioJIOTiYHUX
XapaKTEePUCTHK, 30KpeMa (POpMyBaHHS 103 OIIPOMiHEHHS pyU6 3 METOI0 PO3POOKHU 3aXO[IiB 3aXUCTY 00’€KTiB
HaBKOJIMIIHBOTO CepeloBUIa. EKcrieprMeHTalbHi JOCIIKEHHS BKII0YaIu y cebe OLiHKY PiBHIB PalioaKTUBHOIO
3a0pyIHEHHS BUIEBKA3aHNUX BOJLOUM 30HU BiI4y>KEHHS, PO3NOLiI PaioakKTUBHOCT] y KOMIIOHEHTAaX BOJOWMM i, 3
BUKOPHCTaHHSIM CYy4acHUX METOJiB BUMipIOBaHHS IOTYKHOCTI 1031 OIIPOMiHEHHS TiZipO6iOHTIB BiJl pali0caKTUBHOIO
BOJHOTO CEPEIOBUIIA i JOHHUX BiKJIaJeHb, IMHAMIKM paJlioaKTUBHOTO 3a0pyiHeHHs pubu. Ha ocHOBI oTpuMaHuX
IAaHMX, 3 BAKOPUCTAHHSAM Cy4aCHUX MOZeJsel, 32 BMICTOM pafiioHyKJifiB y prbi oLliHeHO MiHiMaJbHI piBHI
paznioakTUBHOTO 3a0pyJHEHHS BOJY Y BOJIOMMAX, i3 3aJaHMM [TOKa3HUKOM HEBHU3HAYEHOCTI, Ta /151 HeIlePeBULIEeHHS
IONYCTHMMUX PiBHIB BMICTY paflioHYyKJIifliB y pubi BUBHaY€HO IPaHMYHO JONYCTUMI KOHLIEHTpallii pafiioHyKIiTiB y
BOZOMMax. [l7151 BUKOHAHHS IOCTaBJICHUX 3aBJaHb y AMCepTallii BUIKOPUCTAaHO Cy4acHe IIpOorpaMHe 3a0€e31e4eHHs
17151 1o6ynoBu Kapt (QGIS), mo 103BonIo BidyasizyBatu pesibed MiceBOCTi i po3noia parioakTUBHOCTI 3a71€KHO
Bif], BUCOT JOCJIII>KYBAHOI [IiJITHKY He JIUIIE Y MEKax BOJOMMMU ajie i BU3HAYMTY NIOTEHIiNHI TiIHKN
BOZI03a0ipHOTr0 6acelHy 3a3HaY€HOI BOJOMMH, 3 SIKMX BiiOyBaBCs IMOBIpHUI 3MUB PaliOHYKIIiTiB y BOLOUMY.
BuxopucToByoun JaHi Ipo IIMOUHY Ta pO3TallyBaHHS TOYOK BiOOPY, OTpUMaHi Mif 4ac BigdbupaHHs Npod JOHHUX
BiIK71a/ieHb, 32 JOTIOMOT0I0 ITIPOTPaMHOTO 3a0e3I1eYeHHs] BUKOHAHO I'eOINPUB'SI3Ky TOUOK Ta CTBOPEHO KapTy
IIPOCTOPOBOTO PO3MNOJiTy IMIMOMH AOCIIIKyBaHOi BO#oMU. Ha OCHOBI BU3HaY€HHS NTapaMeTpiB PalioakKTUBHOIO
3a0pyIHEHHS BOJOMM CTBOPEHO KAapTH, 110 Bi0OpakaloTh (OPMYBaHHS 1030BUX HABAHTAKEHb Bif| Pi3HUX
KOMITOHEHTIB PafjioaKTUBHOTO 3a6pyIHEHHHS €KOCHCTeMU. BU3HAaUeHHSIM BMiCTy OCHOBHHX /1030y TBOPIOIOYMX
PaJioaKTUBHUX i30TOIIB Y KOMIIOHEHTaX BOJOMM BCTAHOBJIEHO, 110 uToMa akTuBHicTh ™~ (137)Cs i ™(90)Sr y Bozi
o3epa Bpir BignosigHo cranosuna 1,5+0,3 Bk (-1) i 72+9 Bk-n17"(-1) Ta 6ys1a HIKYOIO, IOPIBHIOIYU 3 IOKa3HUKAMU
aKTUBHOCTI AJIS1 IMX Xe PafioHyKIifiB y 03epi [nboke (BinnosinHo 4+1 Bk (-1) i 100+10 Bk (-1)). CepenHiit
BMICT cTabinbHUX eneMeHTiB K+ ta Ca”™(2+) y Bozi o3ep BpiT i ['nboke ctaHoBUB BianosigHo 2,0+0,1 mr-n™(-1) Ta
14+12 mr-n™(-1) 1 1,2+0,1 mr-n"(-1) ra 30+2 mr-n"(-1). Ha Hamy gymky, pisHuus B aktuBHocCTi "~ (137)Cs i ~(90)Sr y
BOJIi Ta KOHLIEHTPAllisl CTabiNIbHUX aHAJIOriB Paii0aKTUBHUX i30TOIIB 00YMOBUJIA CUTYyalLilo Koy BMicT 7~ (137)Cs B
pubi 3 o3epa Bpit 6yB y 4 pasu MEHLIMM HiX y pubi i3 o3epa ['muboke, ane Bmict ™~ (90)Sr HaBnaku 6yB y 1,5 pasa
BumyM. OLiHKY BHYTPIlIHBOI 103U OIIPOMiHEHHS 6yJjI0 3p00JIeHO Ha MiJiCTaBi BUMIPSIHUX 3HAa4€Hb [IUTOMOIL
aKTUBHOCTI PafiiOHYKJiJiB y Pi3HUX OpraHax 1t pubd Macolo 1 Kr i reOMeTPUYHUM (PaKTOPOM:
«IOBXMHA:BUCOTA:MPHHA» = «1:0.2:0.1» 3 BUKOpUCTaHHSIM pekoMeHnoBaHnxX MKP3 no30Bux KoedilieHTiB.
OTpumaHi pe3ysbTaTH LOBOASITH, IO HANOIIBLIA TOTYXHICTh [IOTJIMHEHO] 403U BHYTPILIHBOI'O OIIPOMiHEHHS
dopmyeTbCs B KiCTKOBI TKaHUHI (77 MKI'p-ron™(-1)) Ta npusnernux opradax (roJI0BHUM i CIMHHUI MO30K, HUPKY,
3510pa, KPULITAIMK OKA) 32 PaxyHOK O6eTa-BunpomiHioBanHs "~ (90)Sr + ~(90)Y. Y M'130Bill TKaHUHI MOTY>KHICTb
MOTJIMHEHOI 1031 BHYTPIIIHbOTO ONPOMiHEHHS Oy/ie Ha MOPsigoK MeH1oo — 7,5 MKI'p-ron”™(-1). Ha Tomy X piBHi
IIOTY>KHICTb IIOTJIMHEHOI 103U Oye TakoxX y nevinni - 7,8 MxI'p-ron™(-1), ogHaK 3 oryisay Ha pagialiitHui

3BaXylounii paxkTop anbda-punpomiHioBanHs (20) o BifHOLIEHH!O 10 6eTa- i raMMa-BUIIPOMiHIOBaHHS, €QEeKT Bif,



IOTJIMHEHOI 1031 OIIPOMiHEHHSI [TeYiHKU pub MoKe O6YTU 3HAYHO BUIIMM, 32 PaXyHOK ayib(aBUNIPOMiHEHHS (238~
240)Pu i ™(241)Am. ITicns npoBeneHHs OLiHOKY MOTJIMHYTHX J103 BHYTPILIHBOIO OIIPOMiHEHHS OopraHizamamu pub y
IOCTiIKYBaHUX 03epax, pO3pax0BaHoO, 1110 HalOiIbIYy IOIJIMHYTY 103y B 03€pi BpiT oTprMyIOTh OKYHB, JIUH i
KPaCHOIIPKa, a HallMEeHIy — Kapack. Y o3epi ['71nboke Halbinbla NOJIMHYTA 033 XapaKTepHa IJ1s1 TAKUX BULiB pUo
SIK JIMH i Kapach, a HalIMeHIIa — [1Jis IYKY i KpacHoNipku. OCHOBHY POJib y (POPMYBaHHi ITOTJIMHYTOI 103U B 03€pi
Bpit Bigirpae ~(90)Sr, BogHouac 5K B o3epi ['ubdoke - ™ (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 7~(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-1™(-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 uGy 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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CeKTop HayKH: AkafemivHui1

PeuenseHTu

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Innenko Bonogumup BitanifioBuu

2. Volodymyr V. Illienko

KBasigikamis: . 6. n., 03.00.01

InenTudikarop ORCHID ID: He sactocoyerbcs
JoparkoBa iHdpopmamuist:

IloBHE HaliIMEeHYBaHHS IOPUAHNYHOI 0COOH: Hauionanpuuii yHiBepcuteT 6iopecypceis i

IPUPOJIOKOPUCTYBaHHS YKpaiHu

Kopg 3a €IPIIOY: 00493706

Micue3HaxoaKeHHS: By ['epois O60ponu, 6y, 15, Kuis, 03041, Vkpaina
dopma B1acHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAayKu YKpaiHu



InenTudikarop ROR:

CeKTop HayKH: YHiBEepCUTETCHKUI

VIII. 3aKkJII04Hi BiZOMOCTi

BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBI

TOJIOBH paju

BaacHe IlpizBuie Im's ITo-6aTbKOBI

TOJIOBYIOYOTO Ha 3acCiiaHHi

BignoBigasbHUIH 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB

Peectpartop

KepiBHuKk Bigainy YKpIHTEI, mpo €
BiZINOBiZaJIbHUM 32 peeCTpallilo HayKOBOi

OisSIIBHOCTI

Knenko Anna BosnogumupisHa

Knenko Anna BonogyumupiBHa

Bosipuyk Cepriit BacunboBuy

VKpIHTEI

IOpuenko TeTsHa AHaTOJlIiBHA



