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MIKPOCTPYKTYPH KaliJIIPHO-TIOPUCTUX Marepiais. Lli KJIITUHHI aBTOMAaTH LO3BOJISIIOTh BDAXOBYBATU BHYTPIIIHIO
reoMeTpilo MaTtepiasis Ta ix B3aeMOJil0 Ha MiKpOPiBHi, 1110 BXJIMBO 151 OTPUMAaHHSI 6ijIbLII TOYHUX PE3YJIbTaTiB
MofenoBaHHs. Ha 0CHOBI TeXHOJIOTiI 06’€KTHO-OPiEHTOBAHOTO IIPOrPaMyBaHHS PO3PO0JIE€H] aITOPUTMU i ITaKeT
IPUKJIAIHUX IIPOrpaMm [1jisi aBTOMaTU30BaHOTO PO3PAXYHKY JedopMalliiiHO-pesakCaliiiHUX i TenuIomMacooOMiHHUX
I10J1iB Y KaNiJIsIpHO-TIOPUCTUX MaTepianax 3 ppaKTajabHOIO CTPYKTYPOIO, BKJIIOYAIOUN YpaXyBaHHS KIITUHHUX
aBTOMATIB [171 JeTaJIbHIlIOro aHajli3y MiKpOCTPYKTypU cucTeMU. Po3po6JieHi iHCTpyMeHTU IPpOrpaMHoi peasnisalii
OIIEpPaTOPHUX AJITOPUTMIB YMCEJIbHOI peasizallil piBHSIHb, sIKi OMUCYIOTb (Pi3UyHi 11011 y PpaKTaIbHUX CUCTEMAX Ta
iX B3aemoilo Ha piBHI KIITUHHUX aBTOMAaTiB. KiII0uoBi cj10Ba: MaTeMaTu4yHa MOJiesib, (ppaKTaabHa CTPYKTYPa,
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Pedepar aHIJIiHCBKOIO:

Report on the research work: 158 pages, 58 figures, 20 tables and 239 references. The work is devoted to solving
the scientific problem of developing mathematical modeling and software for the study of interconnected physical
and mechanical fields in capillary-porous materials with a fractal structure, including models of cellular automata.
Based on the laws of thermodynamics of irreversible processes, mechanics of hereditary media and the finite
element method, new mathematical models for calculating strain-relaxation and heat and mass transfer processes
were developed. Such fractional-order mathematical models describe the evolution of physical systems with
residual memory, which are intermediate states between Markov systems and systems characterized by full
memory. In particular, the fractionality index indicates the fraction of the system's states that are preserved
throughout the entire process of its functioning. Additionally, cellular automata models are used in this work to
more accurately describe the microstructure of capillary-porous materials. These cellular automata allow to take
into account the internal geometry of materials and their interaction at the micro level, which is important for
obtaining more accurate modeling results. Based on object-oriented programming technologies, algorithms and a
package of application programs were developed for the automated calculation of strain-relaxation and heat and
mass transfer fields in capillary-porous materials with a fractal structure, including the consideration of cellular
automata for a more detailed analysis of the system microstructure. The tools for software implementation of



operator algorithms for numerical realization of equations describing physical fields in fractal systems and their
interaction at the level of cellular automata have been developed. Key words: mathematical model, fractal
structure, fractional integro-differentiation, non-isothermal moisture transfer, viscoelastic deformation.
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