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Pedepar:

1. O6’exTOM IICEPTaLiiiHOrO JOCIiKEHHS € IIPOLleCcy BUMIPIOBAHHS Ta aHasi3y NOJISIpU3aLifHUX Ta aHI30TPOITHUX
IapameTpiB IUIiBOK I1JIa3MY KPOBI JIIOAVHU 3 [I0JAJIBIIMM [iaTHOCTYBAHHSAM HA iX OCHOBI IIaTOJIOTIYHMX 3MiH
MOJIOYHUX 3aJ103. MeTa JucepTaniiHoro gOCiIKeHHS I10JIsIrae y MMiIBUIeHHI JOCTOBIPHOCTI AiarHOCTYBaHHS
CHCTEMMU IBOBUMIPHOI J1a3€PHOI OJIIPUMETPIi AJ151 OLIiHIOBaHHS NATOJIOTIYHUX 3MiH MOJIOYHHUX 3aJ103 LJISIXOM
3aCTOCYBaHHS METO/IiB OIIpU3aLiiHOro [)KOHC-MaTPUYHOro KapTorpadyBaHHS IJ1iBOK I1J1a3MU KPOBI JIIOJUHU B
MIO€NIHAHHI i3 CTATUCTUYHUM Ta KOPEJIALiITHUM aHali30M OTPUMaHUX 300pakeHb Ta AudepeHiiialiieto NaTosorii 3a
IOTIOMOTOI0 CUCTEMH MiITPUMKU NPUIHATTS PillleHb Ha OCHOBI HEITPOMEPEKeBUX TeXHOJIOTIH. [1if yac poboTi Hag,

IUCEPTAalli€l0 BUKOPHUCTOBYBAJIUCh TaKi METOOY AOCIIPKEHHS SK: METOAY NPUKJIAHOI ONITUKU [JI aHAJi3y CTaHy



oJIsIpy3allii 110181, PO3CisIHOro 6i0JI0riYHUM 06'€KTOM, IPY ONIPOMiHEHHI H0T0 JIa3€pHUM MO PU3ALIITHIM
BUINPOMIHIOBaHHSIM, METOJI CUCTEMHOTO aHajli3y, METOIM CTaTUCTUYHOIO aHAJi3y ABOBUMIPHUX PO3IOiiB
BUIIaJIKOBUX [TapaMeTpiB NOJISIpU3allii, METOAM PO3POOKM WITYYHUX HEMPOHHUX MEPEX 17151 BUBHAUEHHS CTPYKTYPH
Ta [IapameTpiB HEPOHHMUX MEPEXK, METOIU HEMPOMEPEKEBUX TEXHOJIOTIN IJ1s1 OLiHIOBAHHS NATOJIOTIYHMX 3MiH
6i0J10TiUHMX 00’€KTiB, METO/, MAaTPULLi TIOXUOOK /1JIs OLiHIOBaHHS Kiacudikauii. TeopeTnyHi pesyabTaTu: Bepiie
ojiep>kaHo iHopMaLiliHy MOZesb iTTPUMKY IPUNHSTTS PillleHHs [IpY OLiHIOBaHHI CTaHy MOJIOYHHUX 3aJ103 32
J>KOHC-MaTpUYHUM KapTorpa@yBaHHSM ILIiBOK I1JIa3MU KPOBI i3 3aCTOCYBaHHSM CTaTUCTUYHOIO Ta KOPEJISLiMHOrO
aHaJIi3y OTPUMAaHUX 300paKeHb 17151 GOPMYBAHHS IiarHOCTUYHMX O3HAK i Audepeniianii naTosorin, mo nano
MOYKJIMBICTb MiHIMI3yBaTH HEBM3HAUEHICTb [IPY OLIiHIOBAHHI TaKWX 3MiH; BIleplle 3HANeHO B3a€MO3B'SI3KM MK
HabOPOM CTaTUCTUYHUX i KOPEJISILITHUX MOMEHTIB, SIKi XapaKTepu3yloTb KOOPAUHATHI PO3N0Ainu JI>KOHC-
MaTpUYHUX 300paKeHb IUIBOK I1J1a3MU KPOBI JIIOAVHU Ta (i3i0IOTiYHUMU CTaHAMU «HOPMa», «pibpoageHoMa»
MOJIOYHUX 3aJ103; yIOCKOHAJIEHO MeTOJ, [[’KOHC-MaTPUYHOro KapTorpadyBaHHs 6i0JI0TiYHUX MAPIB, B IKOMY
oTpuMaHi J[>KoHC-MaTpUYHi 300pakeHHs IJ1iBOK I1J1a3MU KPOBI JIIOAUHM MiJJAI0ThCsl CTATUCTUIHOMY i
KOpeJILifHOMY aHasli3y i3 noganblioo audepeHLjaliielo Ha OCHOBI HEIpOMePeKeBUX TEXHOJIOTIH, 110 J03BOJINIIO
MigBUIIMTY AOCTOBIPHICTD AiarHocTyBaHHS 10 93%. [IpakTUYHi pe3yabTaTy MOJIATAI0Th Y BALOCKOHAJIEHHI
BiIeNoISIPUMETPUYHOI CUCTEMHU [1JIs aHaJIi3y 300paskeHb IJIiBOK I1J1a3MU KPOBi Y KOMILJIEKCI i3 X cTaTUCTUYHUM Ta
KOPEJISILIMHUM aHaJli30M, 10 JO3BOJIMJIO BU3HAYaTH NIPUHIIMIINA BIOCKOHAIEHHS TIOJISIPU3aLiMHUX CUCTEM Y
Pi3HOMaHITHHUX rajly3six 3aCTOCYBaHHS MEIMYHOI [IPAKTUKK; PO3POOJIEHO AITOPUTMIYHE 3a0€311€YEeHHS
BiI€NOJISIPUMETPUYHOI CUCTEMHU 17151 aHaJli3y 300pakeHb ILJTiBOK IJ1a3MU KPOBI, sIka MOXe OyTH BUKOPUCTAHA Y
CKPUHIHTOBUX JOCJIIPKEHHSIX [1aTOJIOTii MOJIOYHUX 3aJ103 3 METOI0 PAHHBOT'O BUSIBJICHHS MALi€HTIB 3 MiBUIIEHUM
PU3MKOM PaKOBOTO 3aXBOPIOBaHHS a0 XBOPUX HA Pak; a TAaKOXX po3pobsieHo 6a3y iHPOpMaTUBHUX O3HAK, L0
MICTUTb 3HAUYEHHS [iala30oHiB CTATUCTAYHUX Ta KOPEJSLiMHUX MOMEHTIB Mall YSIBHUX Ta AiMICHUX €JIEMEHTIB
MaTpuilp JPKOHCA TUTIBOK MJIa3MU KPOBI, SIKi BifIMOBiNa0Th (Pi3iosoTivHMM cTaHaM «HOpMay, «pibpoameHoma
MOJIOYHUX 327103, L0 IO3BOJIMJIO Ha OCHOBI HEIPOMEPEKEBUX TEXHOJIOTIN BUBECTH IIPABUJIA IPUNHATTS PillIeHHS
1711 aBTOMATU30BAaHOIO IialHOCTUYHOTO Npouecy. Pe3ynbraTty, oTpuMaHi B IUCEPTAaLiliHii pobOTi, peKOMEHJOBaHi
IIO BIIPOBAIKEHHA Y BIHHNILILKOMY HalliOHaJIbHOMY MeAUYHOMY YHiBepcureTi iM. M. I. [luporosa MO3 VKpainu ta 'y
[IT «Poronika [Tnoc».

2. The object of the dissertation research is the processes of measurement and analysis of polarization and
anisotropic parameters of human plasma films with subsequent diagnosis based on their pathological changes in
the mammary glands. The aim of the dissertation research is to increase the reliability of diagnosing two-
dimensional laser polarimetry to assess pathological changes in the mammary glands by using methods of
polarization Jones-matrix mapping of human plasma films in combination with statistical and correlation analysis
of images and differentiation based on neural network technologies. During the dissertation the following research
methods were used: methods of applied optics for analysis of polarization of a field scattered by a biological object
when irradiated with laser polarization radiation, methods of system analysis, methods of statistical analysis of
two-dimensional distributions of random polarization parameters, methods of artificial neural networks to
determine the structure and parameters of neural networks, methods of neural network technologies for
estimating pathological changes of biological objects, error matrix method for estimating classification. Theoretical
results: for the first time an information model of decision support in assessing the state of the mammary glands
by Jones-matrix mapping of blood plasma films using statistical and correlation analysis of images to form
diagnostic features and differentiate pathologies, which minimized uncertainty in assessing such changes; for the
first time, relationships were found between a set of statistical and correlation moments that characterize the
coordinate distributions of Jones-matrix images of human blood plasma films and physiological states of "normal",
"fibroadenoma" of the mammary glands; The method of Jones matrix mapping of biological layers was improved, in
which the obtained Jones matrix images of human plasma films are subjected to statistical and correlation analysis
with further differentiation based on neural network technologies, which increased the reliability of diagnosis to
93%. The practical results are to improve the videopolarimetric system for the analysis of images of blood plasma
films in combination with their statistical and correlation analysis, which allowed to determine the principles of



improving polarization systems in various fields of medical practice; developed algorithmic support for a
videopolarimetric system for the analysis of images of blood plasma films, which can be used in screening studies
of breast pathologies for early detection of patients at increased risk of cancer or cancer; and also developed a
database of informative features containing the ranges of statistical and correlation moments of maps of imaginary
and real elements of Jones matrices of blood plasma films, which correspond to physiological states "norm",
"fibroadenoma” of mammary glands, which allowed for automated diagnostic process. The results obtained in the
dissertation are recommended for implementation at Vinnytsia National Medical University named after M. 1.
Pyrogov and in the private enterprise "Photonics Plus".
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