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Pedepar:

1. O6'eKT BOCiIKEHHS - IPOLECU [IePEHOCY eHeprii HaIBUCOKOYACTOTHUX €JIEKTPOMarHiTHUX I10J1iB, I10JIiB TemJa i
MacH B 00J1aCTAX 3 PyXOMUMU MeXaMu. MeTa JOCiIKeHHS - PO3BUTOK T€OPii MaTeMaTUYHOTO MOJEJIIOBaHHS
IIpOLECiB IEPEHOCY B MaTepiazax [l 06J1acTel 3 pyXOMUMHU MeXXaMH IIijL [ii€lo eHeprii eIeKTPOMarHiTHUX MoJIiB
HaJBUCOKUX YaCTOT, YAOCKOHAJIEHHs Ta e(PeKTHUBHE 3aCTOCYBaHHS O0YUCIIIOBAIbHUX METOMIB 1151 PO3B'sI3aHHS
3a/1a4 MOJIeJIIOBaHHS. MeTonu: 1151 HOCSITHEHHSI I0CTaB/IeHOi METH PO3PO6JIEHO METO[I, SIKMI II0eAHYE B COOi
Moaun(piKoBaHU aHATITUYHUI METO]] CKiHU€HUX iHTerpajabHUX [IEPETBOPEHD Ta OOUMCIIOBAJIbHI METOMIU, A TAKOX
METOJ, IMHAMIYHOTO IIPOrpaMyBaHHs. TeopeTUyHi Ta NPaKTUYHi pe3yIbTaTH: 3aIIPOIIOHOBAHO HOBi KOMILJIEKCHI
nifAXonM B MaTEMaTUYHOMY MOJIEJIIOBaHHI TEXHOJIOTIYHUX NIPOLeCiB 00pOOKK MaTepiajliB eHeprieio
€JIEKTPOMArHiTHUX IOJIiB HAIBUCOKUX YACTOT, SIKi JO3BOJISIIOTh BPAaXOBYBAaTU TEIJIO()iI3N4HI BJIACTUBOCTI, IIBUIKICTh
PyXy MeXi pi3HUX (Pi3MUHUX CEpPeNOBUI Y KaAMEPax BiIKPUTOTrO i 3aKPUTOro TUMiB. HaykoBa HOBU3HA: BIIEpLIE:

PO3p0o6JIeHO MaTeMaTUYHi MOJieJli IIpoLiecy 0OpoOKYU MaTepiasliB eHeprielo eJeKTPOMarHiTHUX I0J1iB HaIBUCOKUX



4acToT; cGOPMYyIbOBAHO KJIaC 337,24 MOJIEIIOBAHHS IIPOLIECIB IIEPEHOCY Mifl Ji€l0 e1eKTPOMarHiTHUX MOJIiB
HAJIBUCOKHUX YaCTOT [J1s1 PIBHSHb MaTeMaTU4IHOi (Pi3rky mapaboriyHOro, rinep6osIivHOrO Ta eTINTUYHOTO TUIIIB;
PO3p006JIEHO 3arajlbHUI METO] PO3B's13aHHS CPOPMYIbOBAHOTO KJIacy 334a4 MaTeMaTUYHOI (Pi3uKu 1151 piBHSIHD
11apaboJIivHOro, rinepOoJIivHOro Ta eJNiNTUYHOTO THUIIB; YJOCKOHAJIEHO: METO], CKIHUEHUX iHTerpajJbHUX
IIEPETBOPEHb /17151 BUBHAYEHHS (PYHKIiI IepEHOCY eJIeKTPUYHOI eHeprii, Ternsa i Macu B 06J1aCTSIX 31 3MiHHUMU
MEXXaMU; METOJIA PO3PAXYHKY ONITMMAaJIbHUX PEKMMIB HarpiBaHHS 3 YPaxyBaHHSIM B'SI3KOIJIACTUYHUX BJIIACTUBOCTEN
MarepiasiB Ta KOHBEKTMBHOTO TEIJIONIEPEHOCY B KaHA/Iax Pi3HOTrO NONEPEYHOro Nepepidy; MaTeMaTU4dHi Moiei
IIPOLIECIB CYIIiHHS MaTrepiasiB, IPOLECiB TeII00OMiHY TPU EPepOoOL, PO3irpiBaHHi, CllikaHHi MaTepiaiB 3
ypaxyBaHHSM BIUJIMBY IIBUIKOCTI MOMKPEHHS TEMJA; OJEP>Kaay OJANbIIUNA PO3BUTOK: TEOPisS MATEMATUYHOTO
MOIETIIOBaHHSI IIPO1IeCiB 06pOOKY MaTepiasiB eHeprielo e1eKTPOMArHiTHOTO MoJisl HaJBUCOKUX YacTOT 3
yPaxyBaHHSM TeII0(Pi3NYHUX BIACTUBOCTEN MaTepiaiB i TENJIOBUX NIPOLECIB, IKEPEJIOM SIKUX € (PA30Bi
IIEPETBOPEHHS B MaTepiasi, MBUIKICTb PYXy MeX pi3HUX (i3NYHUX CepellOBUIL; 3aCTOCYBAaHHS OOUNCIIIOBAJIBHUX
METOIiB 1711 pO3B'si3aHHs 3a7ayi Komri Ta kpaitoBoi 3a7iayi cuctem 3BUYaiiHUX qudepeHiabHUX PiBHSIHD JJIs
obsacTeil 3 pyxOMUMU MeXXaMU; TEXHIKO-€KOHOMIYHa OITHUMI3allisl Ta 3aCTOCYBaHHS MiKPOXBUJIbOBUX TEXHOJIOTIH B
YMOBax LUKJIIYHUX ITPOLIECIB 30BHIIIHBOTO cepeioBUIla. [TpakThyHe 3HaYE€HHS Pe3yJIbTaTiB AOCiIKEHb
ninTBepaKyeThes ix BrpoBamkeHHsM: B 11 "KB "Tlisnenne” im. M.K. Slarens"; va [I1 "BupobHude 06'eqHaHHS
"[liBnenHui MamMHOOYAiBHMI 3aBon" iM. O.M. MakapoBa"; y CiZIbCbKOTOCIIOAapChbKOMY HinnprueMcTsi "Mpis"; y

HaBYaJIbHUH Npouec AKafieMii MUTHOI CJ1y>kOM YKpaiHu.

2. Research object - the processes of energy transfer microwave electromagnetic fields, heat and mass in regions
with moving boundaries. The purpose - development of the theory of mathematical modeling of transport
processes in materials for regions with moving boundaries under the influence of energy of electromagnetic fields
and microwave frequencies and improve the effective application of computational methods to solve the problems
of modeling. Methods: to achieve this goal developed a method that combines a modified analytical method of
finite integral transformations, computational methods, and method of dynamic programming. Theoretical and
practical results: the proposed new integrated approach to mathematical modeling of processes materials
processing power microwave frequency electromagnetic fields, which allow to take into account thermophysical
properties, speed limits of different physical environments in the cells open and closed types. Scientific novelty:
the first time: A mathematical model of process materials processing power microwave frequency electromagnetic
fields; formulated class of problems modeling transport processes under the influence of electromagnetic fields of
ultrahigh frequency for partial differential equations of parabolic, hyperbolic and elliptic types, developed a general
method for solving a class of problems formulated mathematical physics equations for parabolic, hyperbolic and
elliptic types, sophisticated method of finite integral transformations to determine the functions of transfer of
electricity, heat and mass in regions with variable boundaries, methods of calculating the optimum heating
considering viscous-elastic material properties and convective heat transfer in channels of different cross-section,
mathematical models of the drying material, heat transfer during processing, heating, sintering materials including
the impact velocity of propagation of heat, further elaborated: the theory of mathematical modeling of materials
processing power microwave frequency electromagnetic fields, taking into account thermophysical properties of
materials and thermal processes, the source which is the phase transformations in the material, speed limits of
different physical environments, the use of computational methods for solving the Cauchy problem and boundary
value problem of systems of ordinary differential equations in domains with moving boundaries, technical and
economic optimization and application of microwave technology in a cyclic process of the environment. The
practical significance of research results confirmed their introduction: in the State Design Office "Yuzhnoye" name
M.K.Yangel"; on Government Enterprise "Production association "Yuzhniy machinostroitelniy zavod" name A.M.
Makarov", in the agricultural enterprise "Mriya"; in the learning process of Academy of Customs Service of Ukraine.
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