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Pedepar:

1. B po6oTi 1106y10BaHO MO/ieJIb KBa3iCTaTUYHOIO €JIEKTPUYHOTO BiJ'yKy HEBIOPSAKOBAHMX TPUBUMIPHUX CUCTEM
YaCTHUHOK 3 MOp(oJIorielo TBepe IApO-TIPOHUKHA 0060510HKa. O64YMCIeHHS BUKOHAHO Ha 6a3i MeTOy KOMIIAaKTHUX
rpyn HeogHopinHOCTe!. TeopeTUYHi pe3ynbTaTé IPOTECTOBAHO HA iCHYIOUMX NaHUX YUCIIOBUX CUMYJISILIN 3i
CTaTUYHOI IPOBiTHOCTI BKA3aHUX CHUCTEM 3 Pi3HMMU JiaMeTpaMU sep Ta TOBUIMH €JIeKTPUYHO OJHOPIIHUX Ta
HEOJHOPITHUX 000JI0HOK. [IpOIeMOHCTPOBAHO 3aCTOCOBHICTbh MOAEJI IJ1s1 ONUCY €JIEKTPUYHOI IPOBITHOCTI
TBEPAUX KOMIIO3UTHUX Ta NOJIIMEPHUX KOMITO3UTHUX €JIEKTPOITiB. [IpoananizoBaHo (isnyHUI 3MICT OTPUMAHUX
MOJeJIbHUX MTPodisliB IPOBiAHOCTI 060J0HOK. BCTaHOBJIEHO, 110 B paMKaxX MOAEJ JJis1 CUCTEM THUILY i30J15ITOp -
MPOBIIHUK 3 MDK(da3HUM apOM MOPIT NepKOJISILIii 3a71eKUTh JIMIIE Bifl BiTHOCHOI TOBIIUHU 000JI0HKY; €(PeKTUBHI

KPUTHYHI iHIEKCH 3aJ1€KaTh Bi FeOMETPUYHUX Ta €JIEKTPUYHUX [1aPAMETPIiB KOMIIOHEHTIB Ta Bif] CIOCO0Y 0OpOOKHU



naHux. [TokasaHo, 1110 MpUMNyIeHHS, 110 JIEXXaTh B OCHOBI JudepeHLiasbHOi CXEMU 00YUCTIEHHS €(PEKTUBHUX
KBa3iCTaTUYHUX €JIEKTPUYHUX [1apaMeTpiB, 3aCTOCOBHI JIMIIe IJI1 CUCTEM 3 MAJIUMU Pi3HULSIMU Ni€JIeKTPUYHUX

IIPOHUKHOCTEN KOMITOHEHTIB Ta y By3bKUX KOHLIEHTPALiHUX IHTEPBaJIaX.

2. We have developed a model for quasi-static electric response of random 3-D systems of particles with a hard-
core-penetrable-shell morphology. The shells were in general electrically inhomogeneous. The derivations were
carried out using the method of compact groups of inhomogeneities. The requirement that the known boundary
conditions for the normal component of complex fields be valid for the homogenized medium allowed us to close
the theory. The theory was tested using existing simulation data for the system under consideration. Taking into
account the peculiarities of the simulations, it was shown to be capable of reproducing the data fully. The theory
was shown to be applicable for the description of real solid composite and polymer composite electrolytes. A
physical interpretation was discussed of different parts of the shell’'s conductivity profile obtained by fitting the
experimental data. The theory was also used to analyze electric percolation in insulator /conductor systems. It was
shown that within the model, the percolation threshold depends only on the relative thickness of the shell,
whereas the effective critical exponents depend not only on the geometric and electrical parameters of the
components, but also on the widths of the processed concentration intervals. It was also shown that assumptions,
which are the basis for the existing differential schemes for calculating the effective quasi-static electric
parameters of dispersed systems, are applicable only for systems with slightly differing dielectric constants of the
components and within narrow concentration ranges.
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