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V. BimomocTi npo gucepraniio
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Tema guceprauii:
1. TlpocTopoBa dpoTomeTpist 6i0JIOTIYHUX CEPemOBUIL,

2. Spatial photometry of biological media

Pedepar:
1. Incepranifina po60Ta IpUCBIY€HA PO3pOo06Li METOLY (POTOMETPUYHOTrO aHaJIi3y 0i0JIOTIYHMX CePenOBULL LIJISIXOM
PO3IIMPEHHS NIPOCTOPY BU3HAYEHHS iX ONITUYHUX BJIACTUBOCTEH, 110 JO3BOJINJIO OAHOYACHO BPaxyBaTH
XapaKTePUCTUKHU BilOMTOTO Ta IIPOIYILIEHOI0 CEPEOBUILEM ONITUYHOrO BUIIPOMIHIOBAHHS B M€KaxX IIOBHOTO
TizlecHOro Kyra. Y po60Ti po3p0o6sieHO METOOUKHY peartizallii MaTeMaTUYHOro 6a31cy IPOCTOPOBOI POTOMETPIi
6i0JIOTiYHUX CEPEeNOBUI 32 TPUHLMIIAMY BU3HAYEHHS iHTEHCUBHOCTI PO3CiSIHHS 10 NIapasesisax (KijbLieBUX CMYyrax)
Ta MepuiaHax (IepeTrnHax). 3alpOolIOHOBaHI CXeMO-TeXHiYHi pillleHHs BOX- Ta BOCbMU-KaHAJIbHOI iHOpMaLiliHO-
BUMIpPIOBaJIbHUX CUCTEM [J1JIs1 TPOCTOPOBOi (poTOMETPIi 3a MepeTuHaMU, peasli3oBaHi Ha PiBHi eKCllepruMeHTaIbHUX
YCTaHOBOK. Po3po6sieHO NporpaMHe 3abe3neyeHHs: POTOMETPUYHOIO NapajesbHOrO aHai3y, o J03BOJIsIE
IOCIiIKyBaT/ iHIMKATPUCU PO3CISHHA 3a repeTuHaMu. [IpoBeieHo aHasli3 iHIUKaTPUC PO3CIsIHHA JIa3epPHOTO

BI/Il'IpOMiHIOBaHHF{ TOBIIMHHNMM 3pa3dKaMU M'SI30BUX TKAHWHU Ha piBHI/IX OOBXMHaX XBUJIb TA 3 piBHI/IM



PO3MilllEHHSIM BOJIOKOH. 3M1iMICHEHO NepeXif, Bif] iHIUKATPUCH PO3CiSIHHS TOBLIMHHAMMU 3pa3Kamu 10 GaKTopy
aHi3oTpomii OMHOKPATHOTO PO3CisAHHA. [JOBeNeHO iTeHTUYHICTh €KCIIEPUMEHTATIbHO-BU3HAYEHUX BEJINYMH
ONTUYHUX KoePillieHTiB fu@y3HOro BiIOUTTS Ta IOBHOTO NPOITyCKaHHS Ta BUBHAYEHUX 3a pe3ysbTaTaMu MOHTe-
Kapsio MozenoBaHHS 3 BUKOPUCTAHHSIM YCEPEIHEHO] 32 NepeTUHaMU BeJIMYMHU (PAaKTOPY aHi30TpoIii

OLHOKPATHOI'O PO3CisIHHSL

2. The thesis is devoted to developing the method of photometric analysis of biological media by expansion the
space of definition their optical properties. That made possible the simultaneously consider the characteristics of
the optical radiation, reflected and transmitted by biological media, within the full solid angle. In the work the main
methods of solution the basic equation of radiative transfer theory in problems of optical biomedical diagnostics,
were analyzed. On this basis, has developed methods of implementing of the mathematical basis of spatial
photometry of biological media by determining the scattering intensity along parallels (circular bands) and
meridians (sections). The proposed scheme-technical versions of information-measurement system for spatial
photometry along sections with two and eight channel, which were realized in experimental setups of goniometric
and spherical type. The interfaces and methods of application of developed software for parallel photometric
analysis "IMSOB" and "IMSOB-2", to support research the scattering indicatrix along sections in reflected or
transmitted light for two- and eight-channel systems respectively are given. The analysis of the indicatrix of laser
light scattering by thick samples of muscle tissue at different wavelengths with transverse and longitudinal
placement of fibers was made.For phase function of single scattering the transition from indicatrix scattering of
thick sample to the single scattering anisotropy factor g was made. Identity of experimentally-determined values
of the optical coefficients of diffuse reflection and total transmission and determined by the results of Monte Carlo
simulation using the average values by sections of the anisotropy factor of single scattering are approved.
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