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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3pobka KoMIIJIEKCY MaTEMAaTUYHUX MOZEJIeN /1J1s IilpOMeTe0POoJIOriYHUX AOCIIIKEHD Ta iHpOopMaLifHUX CUCTEM

aHaJIiE}y i IMPOTHO3YBAHHA HABKOJIMITHbOTI'O CEPENOBUIIA B YMOBAX 3MiH KJ'IiMaTy

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of a complex of mathematical models for hydrometeorological research and information systems for
the analysis and forecasting of the environment in conditions of climate change

Pedepar yKpaiHCBKOIO:

Y xozi pob0TH yOCKOHAJIEHI MaTeMaTUYHi MOJieJli PO3IIOBCIOPKEHHS 3a0pyAHEHDb B aTMOCPEpPHOMY cepefoBuli i
[IOBEPXHEBUX BOJAX, NOBKIJIJIS Ta JOCIIKEHO AUHAMIKy 3a0pyJHEHD B OKPEMUX O0paHUX cleHapisx: 1. Po3pobieHo
MaTeMaTU4Hy MOJIeJIb BTOPMHHOTO 3a0pyJHEHHS aTMOC(EPHOTO CepeOBUIIA BHACIIOK BiTPOBOTO MiAfioMy
PaIioOHYKIIiNIB 3 Pali0aKTUBHO 3a0pyAHEHNX TePUTOPIi; 2. [locmimkeHo POpMYBaHHSI BTOPUHHOTO paslioaKTHBHOTO
3a0pyJHEHHs aTMOC(EepHOro cepeioBuia YKpaiHy BHACILOK 110Boi Oypi 16 kBiTH 2020 p; nokaszaHo, 110
BITPOBUM MiffiOM palliOHYKJIiAiB Hacamnepe], 3 TepuTopii HopHOOUIIbCBKOI 30HU Bimay>keHHs (U3B), mpu3BiB 1o
NiABUILEHHS KOHLEHTPAaLil Le3ii0-137 y MyHKTAaX, BifganieHux Ha cOTHI KM Big U3B y 3-5 pasiB y nopiBHsHHI 3
(OHOBMMMU 3HAUEHHSIMH, 1I0 HA JEKijIbKa IIOPiJIKiB MEHIIe IONyCTUMUX HOPMATUBHUX 3Ha4YeHb. 3. 3MiliICHEHO
OLIiHKM TPAHCKOPJIOHHOTO BIVIUBY HOBUX €HEPro6okiB 3 Ta 4 XmenbHuLpKoi AEC, sKi 3Haxo#saThCs Y cTafii
OyIiBHMLITBA BHACJIiZOK MOKJIMBOI pafialiiiHoi aBapii 3 BUKMIOM PafioOHyKIiLiB B aTMocdepy. 1715 TepuTOopii
Binopyci, ITonbmi, CroBauunHy, Yropimuny, Pymysii, MosnoBu nobyoBaHi po3nofiny yMoBHOI IMOBIPHOCTI
IepeBUILEHHS 33jaH0i eeKTUBHOI NOTEHIiIHOI 403K Bif yCiX WJISXiB 32 YMOBHU aBapii Ta po3NOBCIO/I)KEHHS Ha
TepUTOPii BiANoBigHMX KpaiH. [Ioka3aHo, 10 6€3yMOBHA IMOBIpHICTb NIepeBUllleHHS e(eKTUBHOI 1031 1 M3B Ha
TepuTOpii X0ua 6 ofHiei 3 nepesiveHNX KpaiH He NepeBulllye OJMH Pa3 Ha MibOH POKiB. 4. PO3p0o6ieHo anroputm
KOpPEeKIii IOTOKIB Y HESIBHUX Pi3HULEBUX CXEMax JJIs1 YMCeJIbHOI'O PO3B'sI3aHHS PiBHSIHHS KOHBEKTUBHOI nuy3ii B
MOJeJISIX PO3IIOBCIOMXEHHS 3a0pyJHEHbD, SIKUI J03BOJIsIE MiIBULIUTY MOPSIOK allpOKCHMMAlii BilTOBIAHUX
quCcesIbHUX CXeM. 5. Po3po6iieHi HOBI yncenbHi efIepoBi Ta JarpalXeBi METOIU MOZEJIIOBAaHHS [TePEHOCY
3a0pyJHEHb BUCOKOIO IIOPSAKY TOYHOCTI, 3 BKJIIOUEHHSIM B aJITOPUTM PO3PaxXyHKY Mixk(aszHUX peakliiil nepuioro
nopsiaxy 6. [TobynosaHa TpuBUMipHa YMceibHA MOZENb BOJ00oOMiHy HopHoro Ta CepeljzeMHOro MOpiB uepes

IPOTOKY JlapAaHesiiv 3 BAKOPUCTAHHSM HECTPYKTYPOBAHUX CITOK Ta AOCJIIPKEHO 3a ii JOIIOMOro BOJOOOMIH Ha

Pedepar aHIJIiHCBKOIO:

In the course of the work, mathematical models of the spread of pollution in the atmospheric environment and
surface waters, the environment were improved, and the dynamics of pollution in selected individual scenarios
were investigated: 1. A mathematical model of secondary pollution of the atmospheric environment as a result of
wind uplift of radionuclides from radioactively contaminated territories has been developed; 2. The formation of
secondary radioactive pollution of the atmospheric environment of Ukraine as a result of the dust storm of April
16, 2020 was investigated; it is shown that the wind uplift of radionuclides, primarily from the territory of the
Chernobyl Exclusion Zone (CHEZ), led to an increase in the concentrations of cesium-137 in points hundreds of
kilometers away from the CHZ by 3-5 times compared to the background values, which is several orders of
maghnitude less than the permissible normative values 3. Assessments of the cross-border impact of the new power
units 3 and 4 of the Khmelnytskyi NPP, which are under construction due to a possible radiation accident with the
release of radionuclides into the atmosphere, were carried out. For the territories of Belarus, Poland, Slovakia,
Hungary, Romania, and Moldova, distributions of the conditional probability of exceeding the given effective
potential dose from all paths in the event of an accident and spread on the territory of the respective countries
were constructed. It is shown that the absolute probability of exceeding the effective dose of 1 mSv in the territory
of at least one of the listed countries does not exceed once per million years. 4. An algorithm for the correction of



flows in implicit difference schemes for the numerical solution of the convective diffusion equation in pollution
propagation models has been developed, which allows increasing the order of approximation of the corresponding
numerical schemes. 5. New numerical Eulerian and Lagrangian methods for modeling the trans

Inpekc YIK: 551.5.001.57, 551.5.001.57
Koau TeMaTHYHHX PyOPHK: 37.21.77
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