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Pedepar:

1. O6'exTOM JOCIAKEHHS € Mpollec BU3HAYEHHS MOJISIPU3ALiHUX XapaKTEePUCTUK aHi30TPOIMHUX O6iOTKAHUH.
Mero1o pucepTaniiHoi po60TH € MiABUILIEHHS TOYHOCTI BUBHAYEHHSI IAPAMETPIB aHi30TpoIii 6i0TKaHMH 33 PaXyHOK
PO3pOOKU MoJesiell i MeTOIiB aHaIi3y MOoJISIpU3aLifiHMX BIACTUBOCTEN 6i0TKaHVH i BLOCKOHATIEHHS CUCTEMU
JIa3epHOi MOJIIPUMETPIi /111 OLIiHIOBAaHHS MATOJIOTIYHUX 3MiH 6Gi0TKaHWUH. MeToau OOCTiIKeHHSs: MeTOI1, 3aCHOBaHi
Ha OCHOBHMX I10JIOXKEHHSIX TeOopii epeHocy BUNIPOMIHIOBaHHSI, METOIU NPUKIaAHOI (i3UYHOI ONTUKY JJ1s1 aHAJi3y
cTaHy nossipusauii npu B3aemogii OB 3 BT, MmeTonu JiHiNHOI i MaTpUYHOI anre6pu A1 aHali3y BiTHOCHUX IIOXUOOK
BUMIpPIOBaHb, METO/IY CTATUCTUYHOTO MOJIEJIIOBAHHSI JJIs1 aHaJli3y MTPOLIECiB PO3MNOBCIOIPKEHHS (POTOHIB B LIKipi, a
TaKO3X JIJIs1 OLliHKYM BIUIMBY BUIIAJIKOBUX 30YPEHb €JIEMEHTIB CXEMU Ha TOYHICTh BUBHAYEHHS TapaMETPiB
aHI30TPOIIii, METOM HEUITKOI JIOTIKM [J151 OLiHIOBaHHA NaToJI0riYyHux 3MiH bT. TeopeTrnyHi pe3ysbraTi:
3aIpONIOHOBAHO HOBUI METOJ, MOJIIPUMETPUYHOrO aHaJIi3y aHi30TPONHUX 6IOTKAHUH HA OCHOBI BU3HAYEHHS

yCepegHEeHMX 32 [JIOMUHOIO JIOKAJIbHUX ITapaMeTPiB aHi30TPOIIii, EHTPOIil Ta CTyNeHs NoaIpu3aliii 30 JOMOMOro0



€JIEMEHTIB MaTpuLb MIoJislepa OKpEMHUX TUIIIB aHI30TpOIii 3pa3Ka BiAoBiAHO [10 Hioro Kiacudikarii,
3aIMPOINIOHOBAHO HOBUU MeToJ, AudepeHITialiii naTosoriyHux 3MiH B OITUYHO aHi30TPOIHUX 6i0TKaHMHAX, IO iX
BM3HAYAIOTh IIPY JIa3€PHOMY IOJISIPU3ALiiHOMY 30HAYBaHHI NiJITHOK TKAHVHU Ha OCHOBI MI0J1JIEp-MaTPUYHOTO
aHaJli3y JIOKaJbHUX [IapaMeTPiB aHi30TpoIii, EHTPOIIii Ta CTyIIEeHs MOJIApU3allii i3 3aCTOCYBaHHAM aJallTUBHOIO
HEeNPO-HEeYiTKOro aHasisy, yJOCKOHaJI€eHO MaTeMAaTUYHy MOZEJb BUIIAIKOBOTO IepeHocy QOTOHIB y
IIJIOCKOTIapasesIbHOMY 3pa3Ky HIKipy Ha OCHOBi MeTony MoHTe-KapJiio 3 ypaxyBaHHSIM CTaHY NOJIsIpU3allii
30H/IyIOUOTO CBiTJIa. [IpaKTUYHI pe3yIbTaTy NOJISITAlTh Y KOMIJIEKCHIN NIPUKJIaAHINA CIPSIMOBAHOCTI OTPUMaHKUX
PEe3yJIbTAaTIB, [0 BUKOPHUCTOBYIOTHCS IIPU JIa3€PHOMY MOJIIPUMETPUYHOMY aHasli3i CTPYKTYPHUX 3MiH Y
anizorponHux BT 114 BUsBIE€HH i OLIiHIOBaHHS CTYIIEHIB ATOJIOTIN IPY MEINYHIN IiarHOCTHULIi 3aXBOPIOBAaHb
wKipy. CTyniHb BIPOBaJyKEHHS - pe3yJIbTaTu AUCEPTaLiliHOI po60TH BIIPOBAIKEHO B Kopriopallii «Jlasep i
310POB's1», M. XapKiB Ta B HaBYaJIbHUI Npolec Kapenpy IPOEKTYBaHHS MeAMKO-6i0JI0riYHOi anapaTypH, a TaKoxX
Kadenpu 3aranpHOi Qi3uku Ta POTOHIKM BiHHMIIPKOTO Hal[iOHANIBHOTO TEXHIYHOTO YHiBepcureTy. Cdepa (ranyss)

BUKOPUCTAaHHA - MENWIIHA.

2. The object of the research is the process of determining the polarization characteristics of anisotropic tissues.
The aim of the thesis is to improve the accuracy of determining the anisotropy parameters of biological tissues
through the development of models and methods for analyzing the polarization properties of tissues and
improving laser polarimetry to evaluate the pathological changes of tissues. Methods: methods based on the basis
of the theory of radiation transport, methods of applied physical optics to analyze the polarization state of the
interaction of OR with BT, methods of linear and matrix algebra to analyze the relative error of measurement,
statistical modeling techniques to analyze the propagation of photons in the skin, and to assess the influence of
random perturbations of the optic elements on the accuracy of the anisotropy parameters, methods of fuzzy logic
to evaluate the pathological changes of BT. Theoretical results: a new method for polarimetric analysis of
anisotropic tissues by determining averaged over local anisotropy parameters, entropy and the degree of
polarization with the help of the Mueller matrix elements of certain types of anisotropy of the sample in
accordance with its classification, a new method for the differentiation of pathological changes in the optically
anisotropic biological tissues, which are determined by laser polarizing probing areas of tissue based on Mueller
matrix analysis of local anisotropy parameters, entropy and the degree of polarization using adaptive neuro-fuzzy
analysis, improved mathematical model of the accidental transfer of photons in a plane-parallel sample of the skin
on the basis of the Monte Carlo method taking into account the state of polarization of probing light. Practical
results are integrated in the application direction of the results used in the laser polarimetric analysis of structural
changes in the anisotropic BT to identify and assess the degree of pathology in medical diagnosis of skin diseases.
The degree of implementation - the results of the thesis are introduced in the corporation "Laser and Health"
(Kharkov) in the educational process of the department of biomedical engineering equipment, as well as the
Department of General Physics and Photonics Vinnytsia National Technical University. The domain (field) of
application - medicine.
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