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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHHX PYOPHK: 27.21.27

Tema guceprauii:
1. CnenianbHi reOMETPUYHI MOJIEJIi MTPOLIECIB, IO PO3BUBAIOTLCS B CYLIIJIBHOMY CEPELOBUIIL

2. Special geometrical models of processes which develop in continuum

Pedepar:

1. Inceprarlist pUCBAYEHA JUCKPETHOMY F€OMETPUYHOMY MOJEJIIOBAHHIO CTATUYHUX Ta JUHAMIYHUX NPOLECIB, 110
PO3BUBAIOTLCS Y CYLIIILBHOMY CEPEIOBUIII Ta MOKYTb OyTH ONUCAHI AUPEPEHLITHUMY PIBHSHHSIMU B YaCTKOBUX
NoxifgHUX. B IKOCTI [OCinKyBaHUX [IPOLECiB PO3IJISIAl0ThCS IBUILA TEIJIOMAaCOOOMIHY, 110 BUHMKAIOTh IIPU
CylLIiHHi 2060 NPOrpiBi BOJIOTHX KalliJIIPHOIIOPUCTUX MaTepiaiiB, a TAKOX MpyXKHe AedOpMyBaHHs TBEPAUX TiJ Mif
Ilie1o 30BHIIIHIX HaBaHTaXeHb. CTBOPEHO CIOCIO TUCKPETHOTO OMUCY TEOMETPUYHUX MOZEJEN CYLiIbHOTO
CEPEeNOBUIIA, IO MAIOTh MOKJINBICTh BpaXyBaHHS HEOAHOPINHOCTI MOTO LIiILHOCTI Ta JO3BOJISIIOTh OIUCYBATH
CIIPUMHSTTS Pi3HOMAaHITHUX 30BHIIIHIX BIJIUBIB, TPUKJIaIEHUX IO LIEHTPIB Baru eieMeHTapHuX (parMeHTiB
IOCJiIKYBaHUX NUCKPETHUX 00pa3iB. PO3p06s1€HO reoOMeTpUYHUM CIIOCIO KOMIIZIEKCHOTO MOZEJIIOBAHHS IOJIiB
€JIEKTPOCTATUYHOI HATIPY>KEHOCTI, TEMIIEPATYPU, BOJIOTOCTI, & TAKOXK I10JI IIEPEMIILEHD PIIVHY Y

KaliJIIpHOMOPUCTHX Tijlax MpH ix CyliHHi ab0 IPOrpiBi 3a JOIOMOI0I0 IIOCTIITHOTO €/IEKTPUYHOTO CTPYyMY.



P03p06s1€HO CII0CiI0 FTEOMETPUYHOTO MOJIEIIOBAHHSI KOMIIOHEHTIB HalIPYy>KEHO-I,e(POPMOBAHOTO CTaHy IIPY’KHOTO
cepenoBUIIa, 11O [10JIrae y o6y LoBi CrelialbHUX AUCKPETHUX MOJiesieil, OCHOBaHUX Ha B3aEMO3B'sI3KaX MK
(}i3MKO-MexXaHIYHMMU Ta FTEOMETPUYHUMH NTapaMeTpaMy JOCJIiI)KYBaHOTO TBEPAOTO Tiia. Mo estoBaHHS
3a3HAYEHUX [IPOLECIB 3[IiICHIOETHCS] HA OCHOBI y3araJIbHEHOT'O CTATUKO-T€OMETPUYHOIO METOAY y IO€HAHHI 3
€JIEMEHTaMU MaTEMATUYHUX METO/IiB YMCEIbHOTO MOJEJIIOBAHHS, TAKUX K METOJ] CKIHU€HHUX Pi3HULb Ta METO],
CKIHUEHHUX €JIEMEHTIB. YCi MaTEMaTUYHi aJITOPUTMU IIPOTPAMHO peasli30BaHi Ta BIIPOBAIKEH] y IPAKTUKY
iH)XKeHepHHUX Ta BUPOOHMYMX PO3PAXYHKIB, a TAKOX B y460BUH Npouec KuiBCbKOro HallioHaJIbHOTO YHiIBEPCUTETY
OyAiBHULITBA i apXiTeKTypu. Kit04oBi cy10Ba: AUCKPETHE FEOMETPUYHE MOJEJIIOBAHHS, MaTEMaTUYHI METONIU

YUCEeJIbHOTO MOJIe/IIOBaHHS, TEIJIOMacOOOMiH, HaNlpy>keHO-IepOpPMOBaHUI CTaH.

2. Thesis is devoted to discrete geometric simulation of static and dynamic processes which develop in continuum
and can be described by the differential equations with partial derivatives. As a case in point are investigated the
heat-mass exchange processes, which arise from drying or warming-up of wet capillary-porous materials, and the
deformation processes of the elastic solids under the outside forces influence. A new method to describe
continuum by discrete geometrical models is founded. These models allow taking into consideration heterogeneity
of the continuum and perception of outside forces which affect on gravity centers of the elementary fragments of
investigated solids. The model of continuum can be presented by two types of nets: 1) central net, 2)
supplementary net. The nodes of supplementary net coincide with vertexes of elementary fragments which make
up the whole area of continuum. The nodes of central net must correspond with gravity centers of the elementary
fragments. The modeling process assumes ascertainment of interdependence between nodes of both nets taking
into account starting and edge conditions. It is developed the method of complex modeling of following physical
fields, which arise from drying of wet materials with using of direct current: electric field intensity; temperature
field; humidity field; displacement field of fluid in interstice. The method of geometrical modeling of stressedly-
deformed mode of elastic solids is developed. The modeling is based on generalized statico-geometric method,
finite difference method and finite element method. The results of researches are included in practice of
engineering calculations and the teaching process of KNUCA. Keywords: discreet geometric modeling,
mathematical method of numerical modeling, heat-mass exchange, stressedly-deformed mode.
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