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Pedepar/aHoTanis:

1. HaBezieHO i NpoaHali30BaHO TEOPETHUYHI BillOMOCTI, 0A0: MOAEJIBHOr0 MIoJIep-MaTPUYHOTO OIIMCAHHS
CYKYIIHOCTI (Pi3MYHMX MEXaHi3MiB KPUCTAJIB 3 JIiHIMHUM i IUPKYJISIPHUM JBOIIPOMEHE3JIOMIIEHHSIM 1 JUXPOI3MOM,;
3aCTOCYBaHHS JudepeHLiaIbHOro MaTPUYHOTO IIPeICTaBIeHHS NOJISIPU3allifHOI i Aenosipu3alifiHol CKIaL0BUX
Marpuli MioJyiepa ONTUYHO aHi30TPOIIHOI apXiTEKTOHIKY apy MSIKOi MaTepii; peanisauii nosspusauiiHo-
iHTeppepeHLiltHIX IPUHIUIIB MOMAPOBOro AudepeHLiaTbHOr0 MATPUYHOTO CKaHyBaHHS 00’ €KTHUX MOJIIB
6i0sIOriYHMX TKAHVH. BU3HAaYeHO aHaiTUYH] aJIrOPUTMHU PEKOHCTPYKLii KOOPIMHATHUX PO3IIOLLNIB CepenHixX
3HaueHb i QIIyKTyalliil BeJIMYMHY NTapaMeTpiB epiofuyHoi cTpyKTypH (Ha30oBoi Ta aMIUIITYIHOI aHi30TpoIii
MOJIIKPUCTAIiYHOI apXiTEKTOHIKY 6i0JIOrYHMX TKaHUH 32 BiITBOPEHNMMU NOJISIpU3aLiliHO-iHTeppepeHiNHUMHI
Maramu napuiajabHUX €JIEMEHTIB JudepeHLiasbHuX MaTpulb 1-ro i 2-ro nopsiakis. Ha ocHOBI po3po6sieHoi mogerni

nvdepeHLiasbHOro Miojisiep- MaTPUYHOIO PO3KJIaly €KCIIepUMEHTAJIbHO BU3HAYEHA CYKYIIHICTh HOBUX



00’€KTUBHUX JiarHOCTUYHO-aKTyaJIbHUX CTATUCTUYHUX i BEUBJIET (Pi3MUHUX B3a€MO3B'I3KiB MK CTPYKTYPHUMU
(pi6bpunsipHa TKaHMHA HUPKY i IapeHxiMaTo3Ha JiereHeBa TKaHMHA) i IaTOJIOTiYHUMU (BOOPOosIKiCHA KicTa sleuHUKa i
IepesipakoBUil eHIOMEeTPio3) MOPOJIOTIYHUMH i TOIOJIOTIYHUMU JledpeKTaMu - TpaHCHOpMaLliIMH i
CTaTUCTUYHUMU MOMEHTaMHU 1- 4-T0 NOPSIKIB, 10 XapaKTePU3YIOTh 3MiHU NOJIIpU3aLiliHO- iHTep(EPEHLINHO
BiATBOPEHUX IOMIAPOBUX PO3MOLiJIB NapLia/IbHUX €JEMEHTIB AU epeHLialbHUX MaTPULb 1-T0 i 2-T0 NOPSIKIB i

3aJIeXKHOCTEN aMIIiTy], BetBieT KoedillieHTiB Takux Mall AJ1s1 pisHux maciitadbis MHAT ¢yHkuii.

2. The following theoretical findings are presented and analysed: a model Miiller-matrix description of the set of
physical mechanisms in crystals exhibiting linear and circular birefringence and dichroism; the application of a
differential matrix representation of the polarisation and depolarisation components of the Miiller matrix for the
optically anisotropic architecture of a soft matter layer; the implementation of polarisation-interference principles
in layer-by-layer differential matrix scanning of biological tissue fields. Analytical algorithms have been derived for
reconstructing the coordinate distributions of mean values and fluctuations in the parameters of the periodic
structure of phase and amplitude anisotropy in the polycrystalline architecture of biological tissues, based on
reconstructed polarisation interference maps of partial elements of differential matrices of the 1st and 2nd orders.
Based on the developed model of differential Miiller matrix decomposition, a set of new objective, diagnostically
relevant statistical and wavelet physical relationships has been experimentally determined between structural
(fibrillar renal tissue and parenchymal lung tissue) and pathological (benign ovarian cyst and precancerous
endometriosis) morphological and topological defects — transformations and statistical moments of the 1st to 4th
orders, characterising changes in the polarisation-interference-reconstructed layer-by-layer distributions of
partial elements of differential matrices of the 1st and 2nd orders and the dependencies of the amplitudes of
wavelet coefficients of such maps for different scales of the MHAT function.
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