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Pedepar:

1. Y puceprauii po3po6seHo i (pi3uiHO OOI'PYHTOBAHO KOMILJIEKC HOBITHIX, JIOTIYHO B3a€MOIIOB'I3aHUX JIA3€PHUX
METO/IiB 6araTornapaMeTpU4HOro KOPeJsLiiiHOro, MOJIIpU3aLifiHOTO Ta NoJsIpU3aliiiHo-iHTepdepeHLiiIHOro
IeTeKTyBaHHs 00'€KTHUX I10J1iB (pa30BO-HEOQHOPITHUX APIB 3 ONTUYHO aHI30TPOITHOIO MOJIKPUCTATIYHOIO
apXxiTeKTOHiKO10. BiH 3a6e3neuye MOXXJIMBICT BiATBOPEHHS Ta (Pa30Boi ceJeKlii Mar a3umMyTa i eJlinTUYHOCTI

napuiaJbHUX KOMIIOHEHT MOJISIPUA3aLiiHO-HEOAHOPIGHOTO MOJIA, Ki COPMOBaHi aKTaMU PO3CiSIHHS Pi3HO]



KpaTHOCTI. Lle 703B0JIsi€ 3MEHIINUTY CITIOTBOPIOIOYMIA BIUJIUB NETOJISPU3allii i BUIIINTY NapLiasibHi IOJsIpU3aLiiHi
Mary KOMIIOHEHT I0JI51 3 HU3bKOI0 200 OAVHUYHOIO KPATHICTIO CBITJIOPOCISIHHS. YI0CKOHAJIEHO MAaTEMATUYHY
MO[I€JIb OIIUCY PO3CII0OBAHHS KOT€PEHTHOIO BUIIPOMIHIOBaHHS LIEMEHTHUM TiCTOM Y Ipoueci rigparaunii. [TokasaHo,
110 3aMiHa aHCAMOJII0 EMEHTHUX YaCTOK BUINAIKOBOI (POPMU Ta Bif[IOBiIHOrO PO3MNOAiNy Ha C(hepUYHi YaCTKU
€KBiBaJIECHTHOTI'O JIiaMeTPy B paMKax TaKOrO CaMOr0 PO3IIOJLIY He Befie IO CIIOTBOPEHHS pe3ysbTaris. [TokazaHo, mo
daykTyauii po3nopiny 3Moie1bOBaHOTO CIIEKJI-TI0J1sT, OTPUMAHOTO 32 PaxyHOK IuQpakLii KorepeHTHOTo
BUIIPOMIHIOBAaHHS Ha aHCaM6J1i cpeprUyHUX YaCTOK, [10B’s13aHi 3 1epebiroM OCHOBHUX €TalliB Npouecy GopMyBaHHS
MOJIIKPUCTAIIYHUX CTPYKTYP. BiATOBinHI eTany 3MOEJIbOBaHi IIJISIXOM 3MiHUM B 4aci PO3MipiB po3ciloodnx
YaCTHHOK Ta iX BiIHOCHOTO NIOKa3HUKA 3aJI0MJIEHHS, SIKi BiloOpaXkaloTh yTBOPEHHSI HACUUEHOT'O PO3YNHY
KPUCTAJIOTipaTiB 3 Oro NOabIIo KpUCTaisaljeto. Y HabIMKeHHi JIiHIHOTO Ta LUPKYJISIPHOrO

I BOIIPOMEHE3ATIOMJIEHHS 6i0JI0TTYHOTO (Pa30BO-HEOLHOPILHOrO apy, PO3POOIEHO aHANITUYHY MOJEIb i
YCTQHOBJIEHO (i3UYHi 3aKOHOMIPHOCTI IpoleciB (popMyBaHHS NOJSPU3ALIIHOI CTPYKTYpH (Mal a3uMyTa i
€JIINTUYHOCTI) OJHOKPATHO Ta 6araTOKpaTHO PO3CisIHUX CKJIaJl0BUX 00'€KTHOTO 1101 (pa30BO-HEOAHOPITHUX IAPiB 3
pi3HoIo iepapxiero (PpibpusipHa i napeHxiMaTo3Ha) MOJIIKPUCTAJIYHOI apXiTEKTOHIKM. Y paMKax CTaTUCTUYHOTO
aHasi3y pe3yJbTaTiB oJsipu3aliiiHoi inTepdepomeTpii Man a3umyTa noJisspusatlii 6i070riYHUX TKAHUH
YCTaHOBJIEHO 3HAYHI IHTEPBaIN 3MiHU BEJIMYMHU LIEHTPAJIbHUX CTATUCTUYHNX MOMEHTIB, SIKi XapaKTepU3ylOTh Malu
asuMyTa NoJisipu3allii MiKpOCKOIiYHMX 300pakeHb 6i0JI0riYHUX apiB - y Mexxax Bif, 3 1o 20 pasiB. AHaIOTiuHi
IOCIIiIPKEHHS Mall eJIINTUYHOCTI NoJIIpr3aLlii BUSBUIIM IIepEBary BEJIMYMHUA CTATUCTUYHNUX MOMEHTIB 3-TO Ta 410
MOPAIKIB, fKi BiZI[TOBIZAIOThL aCUMETPIi Ta €KCL,eCy KOOPAUHATHYX PO3MO/iJIB BEJIMYNHY €JIINTUYHOCTI MOJIApr3alLii,
HaJ cepenHiM i nucnepciero. [IponeMOHCTPOBAHO 3aJIEXKHICTD iX BEJIMYUHY Bif CTaHy MOJISpU3allii 30HIyI040Tr0
JIa3€pHOro BUIIPOMIHIOBaHHA — B MeKax — Bif, 3 1o 10 pasiB. OnepskaHi pe3ysbTaTy [IOKJIaEHO B OCHOBY
METOJI0JIOTI] IiIarHOCTUYHOTO 3aCTOCYBAHHS METOLIB BEKTOP-T1aPaMETPUYHOTO i OJISIpU3aALiHO-
inTepdepenuiiHoro kaprorpadyBaHHs 6ioyI0riYHUX WapiB 1181 AudepeHiaNbHOI 1iarHOCTUKY HEKPOTUYHUX i
IIATOJIOTIYHUX 3MiH TKAHWUH OPTraHiB JII0gVMHU: MioKapy, — “imemiyHa xBopoba cepus (IXC) - roctpa KopoHapHa
HepocraTHicTb (I'KH)"; maTka - “0o6posikicHi (MioMa) — 37104KicHi (KapuMHOMa)” MyXJIMHY; IPOCTaTa — “3J105KiCHI
IyXJIMHY (aj€HOKapLXHOMA) 3 pi3HUM (cepenHiM, 3+4 i HuU3bkuM 4+4) ctyneHem audepeHujaii 3a MKanow
I'nicona”. Jlis BCiX TUIIB 11aTOJIOTii YCTaHOBJIEHO HAMOIIbII YYTAMBI 10 3MiH MaIll a3UMyTa M eJIiNTUYHOCTI
[oJiIpu3alLlii CTaTUCTUYHI MOMEHTHU 3-TO 1 4-TO MOPsAKiB. BUSABI€HO HACTYIIHI MaKCUMaJbHi PiBHI TOYHOCTI
nudepeHLianbHOI 1iarHOCTUKY MATOJIOTIYHMX CTaHiB 6i0JIOTiYHMX TKAHUH: MiOKap/ - BiiMiHHUI 95,8%; MaTKa -
nyxe nobpui 92,8%; nmpocrara — nobpuii 88,5%. [locinkeHa epeKTUBHICTb BEMBIIET-aHATI3Y OISPU3aLiiHO-
(a30BUX Mall a3UMyTa #1 eJiNTUYHOCTI NoJsIpU3aLlii 306pakeHb 6i0JI0TIYHNUX TKAaHUH. Y paMKaxX CTaTUCTUYHOIO
aHasli3y BUSIBJIEHI 1iarHOCTAYHI piBHI MaKCHMaJIbHOI TOYHOCTI AudepeHialii pi3HUx NaTOJIOrYHMX CTaHiB: MiOKapy,
- “IXC - TKH” - BizgminHui1 pienb 100%; nereHeBa TkaHMHA - “acTtMma — ¢i6po3” - BinmiHHuUI pieHb 100%; npocraTa
- “37105KiCcHI MyXJIMHU (aleHOKapLUHOMA) 3 pi3HUM (cepelHiM, 3+4 i Hu3bkum 4+4) cryrneneM gudepenuianii 3a
mkanoio ['micona” - BigpminHui 96,7%-100% piBeHb TOYHOCTI.

2. In the dissertation, a complex of the latest, logically interconnected laser methods of multiparameter
correlation, polarization and polarization-interference detection of object fields of phase-inhomogeneous layers
with optically anisotropic polycrystalline architecture was developed and physically substantiated. This provides
the possibility of reproducing and phase selection of maps of azimuth and ellipticity of partial components of the
polarization-inhomogeneous field, which are formed by scattering acts of different multiplicity. This allows to
reduce the distorting effect of depolarization and to select partial polarization maps of field components with low
or unit multiplicity of light scattering. The mathematical model describing the scattering of coherent radiation by
cement paste during hydration has been improved. It has been shown that replacing an ensemble of randomly
shaped cement particles with a corresponding distribution by spherical particles of an equivalent diameter within
the same distribution does not distort the results. It has also been demonstrated that fluctuations in the
distribution of the simulated speckle field, obtained due to the diffraction of coherent radiation on the ensemble of
spheres, are associated with the main stages of the formation of polycrystalline structures. These stages have been
modeled by varying the size of the scattering particles over time and their relative refractive index, which simulate



the formation of a saturated crystallohydrate solution and its subsequent crystallization. In the approximation of
linear and circular birefringence of a biological phase-inhomogeneous layer, an analytical model was developed
and the physical regularities of the formation processes of the polarization structure (azimuth and ellipticity maps)
of single and multiple scattered components of the object field of phase-inhomogeneous layers with different
hierarchies (fibrillar and parenchymatous) of polycrystalline architects. As part of the statistical analysis of the
results of polarization interferometry of the polarization azimuth maps of biological tissues, significant intervals of
change in the value of the central statistical moments that characterize the polarization azimuth maps of
microscopic images of biological layers have been established - within 3 to 20 times. Analogous studies of
polarization ellipticity maps revealed the advantage of 3rd and 4th order statistical moments, which characterize
the asymmetry and excess of coordinate distributions of polarization ellipticity values over the mean and variance.
The dependence of their value on the state of polarization of the probing laser radiation has been demonstrated -
in the range of 3 to 10 times. The obtained results form the basis of the methodology of the diagnostic application
of the methods of vector-parametric and polarization-interference mapping of biological layers for the differential
diagnosis of necrotic and pathological changes in tissues of human organs: myocardium - "ischemic heart disease
(CHD) - acute coronary in-sufficiency (ACF)"; uterus - "benign (myoma) - malignant (carcinoma)" tumors; prostate
- "malignant tumors (adenocarcinoma) with different (medium, 3+4 and low 4+4) degrees of differentiation
according to the Gleason scale." For all types of pathology, statistical moments of the 3rd and 4th orders most
sensitive to changes in the azimuth maps and polarization ellipticity were established. The following maximum
levels of accuracy of differential diagnosis of pathological conditions of biological tissues were revealed:
myocardium - excellent 95.8%,; uterus - very good 92.8%; prostate - a good 88.5%. The effectiveness of wavelet
analysis of polarization-phase maps of azimuth and ellipticity of polarization of images of biological tissues was
investigated. As part of the statistical analysis, the diagnostic levels of the maximum accuracy of differentiation of
various pathological conditions were found: myocardium - "ICH - GKN" - an excellent level of 100%,; lung tissue -
"asthma - fibrosis" - excel-lent level 100%; prostate - "malignant tumors (adenocarcinoma) with different (medium,
3+4 and low 4+4) degrees of differentiation according to the Gleason scale" - an excellent 96.7%-100% level of
accuracy.
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