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Pedepar:

1. Inceprauiiina po60Ta NpUCBSYEHA BUPIIEHHIO aKTyaJIbHOTO HAaYKOBOTO 3aBJIaHHS — PO3POO0Li Ta BAOCKOHAJIEHHIO
iHopmaLiIHUX TEXHOJIOTi 1J1s1 YUCEJIbHOIO IIPOrHO3yBaHHs (i3UKO-XiMiYHUX IIPOLIECIB i CTaHIB y IOPUCTHUX
CepeloBUIIAX 3 OPraHivHOIO CKJIAI0BOIO. AKTYaJIbHICTb NOCJIiIPKEHHS 3yMOBJI€Ha I1I0TPEOOI0 B TOYHUX, aJalITUBHUX
Ta MaCIITa00OBaHUX MOJEJSX JJ1s OL[iHKYU CTaHiB MOPUCTUX CEPEOBUIL 32 YMOB KJIIIMAaTUYHUX 3MiH, TPUBAJIOTO
3b6epiranHs TBepaux 1o6yrosux Bigxoais (TIIB), Tpancdopmauii rpyHTOBOI OpraHiky Ta BUKU/IiB IAPHUKOBHUX rasiB.
Y po60Ti noegHaHO MigXoay A0 po3pooKU iHPOPMaLIitHUX CUCTEM, MATEMAaTUYHOT'O MOJIE/IIOBAaHHS Ta IIPOrPaMHOI
peasisarii, o 3a6e3neyye ix MpakKTUYHE 3aCTOCYBaHHS B €KOJIOTIYHOMY ITPOrHO3yBaHHi, yIIPaBJIiHHI BiIXOJaMU Ta
arpoBUPOOHULITBI. Y BCTYIIi OGIPYHTOBAaHO METY, 3aBIaHHS, 00'€KT i TpegMeT SOCTiIpKEeHHs, ONIMCAaHO BUKOPUCTaHi

METOU, BUSHAYEHO HOBU3HY Td IIPAKTNYHE 3HAYEHHS. Hepmm?l pOBILiJI IIPUCBAY€HO KOMIIJIEKCHOMY OIJIsA Ly



HAYKOBUX JKepeJl 1010 KOMITIOTEPHOTO Ta MaTEMaTUYHOTO MOJIEJII0BAaHHS IPOLECIB y IOPUCTUX CEPENOBUIIAX i3
HasIBHICTIO OPraHivyHOI CKJIa0BOi. BHsBiIeHO 00MeXKeHHS iCHYI0UMX 00YMCIIIOBAJIbHUX MOJieJieil, a Ha OCHOBI iX
aHaJli3y 3aIpOIIOHOBAHO HANPSIMKU MOAAJBIIMX NOCiIKeHb: MoaudiKallis piBHSIHb BOJIOTOIlEpEHECEHHS i
KOHCOJIigalii 3 ypaxyBaHHSIM TeIJIoreHepalii Ta 6iogerpagauii; popmarisallis HOBUX TPaHUYHMX YMOB [1J14 334a4 3
PYXOMMMU M€XKaMU Ta IPUMEKOBUMMY IapaMy Y BUIJIAAL, IPUIATHOMY [JIs IPOTrPaMHOI iMriyiemeHTanii. JIpyruii
PO3[iJ IPUCBSIYEHO MOOYI0Bi MaTEMaTUYHUX MOJeJIel, 1110 ONKUCYIOTh TEIJIOBi, MACOOOMIHHI 1 CTPYKTYPHI Ipoliecu
y CepefoBUIIAX i3 OPraHiyHOO CKJIAIOBOI0. Briepiie BUBeeHO MOIU(iKOBaHi 'PaHUYHI YMOBH 3 YpaXyBaHHSIM
BJIACTUBOCTEN NOBEPXHEBUX WapiB. [IpoBeeHo napameTpu3ailo TEIJIONPOBILHOCTI, IOPUCTOCTI Ta
BOJIOTOMICTKOCTI Ha MIiKPOpIBHI /1711 CTBOPEHHSI peayliCTUYHUX 00UUCIIIOBAIbHUX Moiesiell. Y TpeTboMy po3Tii
PO3p06JI€HO METOAM Ta IIPOrpaMHi 3acobu (KOMIIOHEHTH iHPOpMaLlifHUX TEXHOJIOTIN) 1151 YMCEJIbHOTO aHali3y
yuinbHeHHs noJtiroHis TIIB i npouecis reHeparlii NapHUKOBUX rasiB. 3allpOIIOHOBAHO METOJ, PO3B'I3aHH 3a4a4i
HEHacHU4eHoi KOHCOoJijanii, BpaxoBaHO BIUIMB TEMIIEPATYPU Ta BOJIOTOCTi Ha 6iogerpazarito. YucesnpHi
€KCIIEPUMEHTH NI0Ka3aJy 3aJI€XXHICTb IIBUIKOCTI erpajallii Bifi TemnepaTrypu Ta NiATBEPAUIIN BaKJIMUBIiCTh
BpaxyBaHHS B3aeMO/Iii TENJIONEePEHECEHHS, BOJIOTOOOMiHY Ta 6i0IpoLIeCiB 11711 TOYHOCT] €KOJIOTiYHUX NIPOTrHO3iB. Y
4YETBEPTOMY PO3JiJli JOCIIiI)KEHO POJIb TOHKUX IIPUMEKOBUX 1IaPiB y BUIiJIE€HHI NApHUKOBUX rasi. [106ygoBaHO
KOMITIOTEPHY MOZEJIb i3 ypaxyBaHHSM 3MiHHUX BJIACTMBOCTEN IIAPIB IiJ] BIUIMBOM KJiMary. [lokazaHo, 1o Taki
apy BIVIMBAIOTh Ha Yac, 06CSAT Ta iHTEHCUBHICTb BUiNeHHS ra3iB. TakoX JOCiIKEHO BIIJIMB TOHKHUX i30JISI[iHHUX
ab0 6i0aKTHMBHUX MIAPiB (HAIIPUKJIA, IAPiB MyJbui 200 OIAJIOro JIMCTSI) HAa AUHAMIKY TEPMIYHOTO PEXUMY i
ra3oo0MiHy B TOBILi CEpeOBUILA 3aCO0aMHU KOMII'IOTEPHOTO MOJIEJIIOBaHHS. Y IT'ITOMY PO3[iJii IpeicTaBIeHo
IIPOrpaMHUM KOMILJIEKC, IKU peasi3dye ONnucaHi Mogerli Ta YucesbHi MeTogu. ONMCaHo MOro apXiTeKTypy, MOOyJi
BBOZY, 004MCJIEHD Ta Bi3yasisallii, a Tako>X KOpUCTyBaLbkuil iHTepdeiic. JlaHui KOMIJIEKC € TOTOBUM 10
BMKOPHMCTAHHS iIHCTDYMEHTOM, 11O 3HAYHO CIIPOILy€ MPOLEC MOJAEIOBAHHS Ta iHTepIIpeTallii pe3yJbTaTiB 1151
¢daxiBuiB pi3HUX ranyseil. Pesynbraty gucepTauiiiHOTO LOCTiIKeHHS! MOKYTh OYTH BUKOPUCTAHI /1711 CTBOPEHHS
HOBHUX IHCTPYMEHTIB €KOJIOTIYHOTO MOHITOPHHIY, IPOEKTYBAHHS CUCTEM [TOBOIKEHHS 3 BiZIXOJaMHU, OL[iHKU
PEeKyJIbTUBALTHUX 3aXO0iB, IPOTHO3YBAaHHS 3MiH Y I'PyHTaX, MOJEJIIOBAaHHS TpaHCcpopmalii 6iomacy Ta NOTeHLiany
OTPMMAaHHS BYIJIEL|€BUX KPeAUTiB. [I[pakTH4HA LiHHICTh pOOOTHU MOJIATA€ Yy HAlAHHI OOI'PYHTOBAHUX iHCTPYMEHTIB
iHpOpMaLiTHUX TEXHOJIOTIH /1J1s1 IPUNUHSTTS PillieHb, CIIPSIMOBAHUX Ha CTAJIUM PO3BUTOK Ta 3aXUCT JOBKIJIJISL
OcHOBHi HayKOBi pe3ybTaTu gucepralii ony6sikosano y 10 mpaigsix, 30KpeMa: TpY CTaTTi y HAyKOBUX (PaxoBUX
nepioguyHNX BUAAHHSIX YKpPAiHK; TPU CTATTi y 3aKOPAOHHUX (PAXOBUX NEPIOANYHUX BUJAHHSX; YOTUPY MyOIiKaLii y
marepiasiax MDKHapOIHUX KOH(epeHLii. 3 HUX TPU poOOTH BXOAUTD 4O MDKHAPOIHOI HAYKOMETPUYHOI 6a3u

Scopus. Tako>X BUAAHO OJHE CBilOLTBO IPO PEECTPALLil0 aBTOPCHKOrO IpaBa Ha TBip.

2. The dissertation is devoted to solving an urgent scientific problem - the development and improvement of
information technologies for numerical prediction of physicochemical processes and states in porous media with
an organic component. The relevance of the study is driven by the need for accurate, adaptive, and scalable models
to assess the states of porous media under conditions of climate change, long-term storage of municipal solid
waste (MSW), transformation of soil organic matter, and greenhouse gas emissions. The work combines
approaches to the development of information systems, mathematical modeling, and software implementation,
which ensures their practical application in environmental forecasting, waste management, and agricultural
production. The introduction substantiates the purpose, objectives, object and subject of the study, describes the
methods used, and identifies the novelty and practical significance. The first section is devoted to a comprehensive
review of scientific sources on computer and mathematical modeling of processes in porous media with the
presence of an organic component. The limitations of existing computational models are identified, and based on
their analysis, directions for further research are proposed: modification of the equations of moisture transfer and
consolidation to take into account heat generation and biodegradation; formalization of new boundary conditions
for problems with moving boundaries and boundary layers in a form suitable for software implementation. The
second section is devoted to the construction of mathematical models describing thermal, mass transfer, and
structural processes in media with an organic component. For the first time, modified boundary conditions are
derived taking into account the properties of surface layers. The parameterization of thermal conductivity,



porosity, and moisture content at the microscale was carried out to create realistic computational models. In the
third section, methods and software tools (information technology components) are developed for the numerical
analysis of MSW landfill compaction and greenhouse gas generation processes. A method for solving the problem
of unsaturated consolidation is proposed, and the influence of temperature and humidity on biodegradation is
taken into account. Numerical experiments have shown the dependence of the degradation rate on temperature
and confirmed the importance of taking into account the interaction of heat transfer, moisture exchange, and
bioprocesses for the accuracy of environmental forecasts. The fourth section investigates the role of thin
boundary layers in greenhouse gas emissions. A computer model is built taking into account the variable
properties of the layers under the influence of climate. It is shown that such layers affect the time, volume, and
intensity of gas emission. The influence of thin insulating or bioactive layers (e.g., mulch or fallen leaves) on the
dynamics of thermal regime and gas exchange in the thickness of the medium was also investigated by means of
computer modeling. Section 5 presents a software package that implements the described models and numerical
methods. We describe its architecture, input, computation, and visualization modules, as well as the user interface.
This complex is a ready-to-use tool that greatly simplifies the process of modeling and interpretation of results for
specialists in various fields. The results of the dissertation research can be used to create new tools for
environmental monitoring, design of waste management systems, assessment of reclamation measures,
forecasting soil changes, modeling biomass transformation, and the potential for obtaining carbon credits. The
practical value of the work is to provide sound information technology tools for decision-making aimed at
sustainable development and environmental protection. The main scientific results of the dissertation are
published in 10 works, including: three articles in scientific professional periodicals of Ukraine; three articles in
foreign professional periodicals; four publications in the proceedings of international conferences. Three of them
are included in the international scientometric database Scopus. One certificate of copyright registration for a
work was also issued.
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