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Pedepar:

1. luceprauisa npucBga4eHa JOCIiIKEHHIO BJIACTUBOCTEN €JIEKTPOMArHiTHOIO BUIIPOMIiHIOBAaHHS, PO3CisIHOTO
BUIIaJIKOBUMMU JIMCIIEPCHUMHU CEPEeLOBULIAMHY, 10 CKIIATAIOTHCS 3 YACTUHOK PidHOi Mopdosorii Ta pisSHOMaHITHOTO
XiMigHOTO cKIany. Lle mociimKeHHs I'PYHTY€ETLCS Ha Pe3yJbTaTaX YMCEIbHOTO MOJIEIIOBAHHS 3 BUKOPHCTAHHIM
YMCEJIbHO TOYHUX METOMIB TEOPii IEpEHOCY BUIIPOMIHIOBAHHS i YMCEJIbHO TOYHUX NPSIMUX PO3B'SI3KiB
MaKpOCKOIIIYHUX PiBHAHb MakcBesia. Pe3yibTaTy Y4MCeNbHOTO MOJEIIOBAHHA BUKOPUCTOBYIOTHCA 115
iHTeprpeTaLii HU3KY CriocTepeskeHb aTMocdep i ToBepXxoHb Tisl COHIYHOI cUCTEMU. Y CKaJIIPHOMY BUIIALIKY
3alpOINIOHOBAHO HOBUI YMCEJIbHO TOYHMI €(PEKTUBHUI METOJ, BU3HAYEHHS I10JI1 BUIIPOMIHIOBaHHS BCEPEIVHI
IIJI0CKONapasleIbHUX 6araTomapoBUX CEPeloBUIL. 3 BUKOPUCTAHHSIM LIbOTO METOJy Ta PO3PO06JIEHOIO KOMILJIEKCY
004N CIIIOBAJIbHUAX ITPOrPaM MPOBEJIEHO aHAJIi3 BUMipIOBaHb OCBIT/IEHOCTI B aTMOc(epi BeHepy, BUKOHAHUX Ha

aBTOMATUYHMX MIXKIIJIAHETHUX CTaHLisAX "BeHepa-11, -13 ta -14". [Ioka3aHo, 10 3apeeCTPOBaHi B PE3yJIbTaTi



TE€JIEBI3IIHOTO €KCIIEPUMEHTY 3MIiHU OCBITJIEHOCTI Ha IOBEPXHI BeHepy MOKHA MMOSCHUTYA 3HAYHVMMU LIBUIKUMU
3MiHaM¥ ONITMYHOI TOBIIMHY TiJIbKM XMAapHOTO apy BeHepwu, [ SKUxX OTpUMaHi BiATIOBiHI KisbKiCHI oniHku. Ha
IIpUKJaJi xMapHoro mapy lOomnitepa oTprMaHi KisibKiCHi aHi, SKi BKa3yloTh Ha CUJIbHUI BIVIUB POPMU YaCTHMHOK Ha
OLiHKY iX [TOKa3HKKA 3aJIOMJIEHHS, PO3MIPY 1 CTPYKTYPY XMapHOTO 1apy, 3HalAEHI 3 iHTepnpeTalii JaHnx
MOJIIPUMETPUYHUX i POTOMETPUYHUX CHIOCTepeXKeHb. OTPUMAHO KiJIbKiCHI OLiHKY 3aJ7IEXKHOCTEN XapaKTepPUCTUK
KOT€pEeHTHOTO 3BOPOTHOI'0 PO3CisIHHA Bifl, popMU, PO3MIpY, TOKa3HMKA 3aJIOMJIEHHS YACTHUHOK, 110 MICTSTbCS B
PO3piIPKeHUX BUIIAAKOBUX cepenoBuiax. [TokasaHo, 10 e(eKT KOrepEHTHOTO 3BOPOTHOTO PO3CisIHHS PEroJliTHUMU
[IOBEPXHEBMMHU IIapaMU, 10 MiCTSATh CYOMiKPOHHI YACTUHKM, MOXKE OYTH OJIHI€I0 3 IPUYUH POTOMETPUYHUX
OTIO3UIINHUX e(DEKTIB, SIKi CITOCTEPIraloThCs JIs IEesIKUX sICKpaBux 6e3atmocdepHux Ti1 COHsIYHOI cucrtemu. 3
BUMKOPYCTaHHIM T-MaTPUYHOrO METOAY, YNCEJILHO TOYHOIO PO3B'A3KY BEKTOPHOTI'O PiBHSHHS IIEPEHOCY
BUIIPOMIHIOBaHHS Ta TEOPii KOTEPEHTHOTO 3BOPOTHOIO PO3CISIHHSA BUKOHAHO iHTEPIPETALlil0 PE3yJIbTaTiB PagapHUX
[OJIApU3aLiIHUX CIIOCTEPEKEHD Kinelb CaTypHa B JOBXMHI XBUli 12.6 ¢cM. Ha OCHOBI pe3ysbTaTiB pAMUX
YUCeJIbHO TOYHUX PO3B'sI3KiB piBHSIHb MaKcBeJlia [10Ka3aHo, 0 CYKYIIHICTh BCiX edeKTiB, nependauyeHux Teopieto
[IEPEHOCY BUIIPOMIHIOBaHHSI i TEOPi€l0 KOT€PEHTHOTO 3BOPOTHOTO PO3CisIHHS IJ1s1 PO3PiIyKEHNX CEPENOBULI, Mae
Micie i B pasi miJIbHOYIIaKOBaHMX PO3CiI0I0YUX CEPELOBUIL 3 LIJILHICTIO YIIAKOBKY, TUIIOBOIO 1111 PETOJITHUX
[IOBEPXHEBUX 1IapiB HE6ECHUX Tijl i ITYYHUX CEPEIOBUIL, 110 AOCIIIPKYyBaIUCh Y J1Iab0paTopisx. [Jisi BUBUEHHS
BIJINBY HEPETYJIIPHOCTEN [TIOBEPXHI YACTMHKU Ha ii CBITJIOPO3CiI0I04i XapaKTEPUCTUKHY 3aIIPOIIOHOBAHO Ta
IOCJiI)K€HO HOBY MOJI€JIb Y BUTJISIi MiKPOCKONIYHUX C(PEPUYHUX NUJIVHOK, BUIIAJKOBO PO3TALIOBAHNX HA TOBEPXHI

cepUyHOi YaCTUHKY Gi/IBIIOTO PO3Mipy.

2. The dissertation studies the properties of electromagnetic radiation scattered by discrete random medium
composed of particles of different morphology and various chemical composition. This study is based on the
results of numerical simulation obtained by using numerically exact methods of radiative transfer theory and
numerically exact direct solutions of the macroscopic Maxwell equations. Results of numerical simulation are used
to interpret a series of observations of atmospheres and surfaces of some Solar System bodies. In the scalar case, a
new numerically efficient method for accurate determination of the radiation field in plane-parallel multilayer
media has been sugested. An analysis of the illumination measurements in the Venus atmosphere performed by
automatic interplanetary stations "Venera-11, -13 and -14" has been made by using this method and a developed
package of computer codes. It was shown that the registered variations in illumination on the surface of Venus
could be explained by significant rapid changes in the optical thickness of the cloud layer only, for which the
quantitative estimations were obtained. Using as an example the atmosphere of Jupiter, the quantitative data have
been obtained that indicate a strong effect of particle shape on the values of the refractive index, size and the
cloud layer structure retrieved from photometric and polarimetric observations. Quantitative estimations of the
dependence of coherent backscattering characteristics on shape, size and refractive index of particles contained
in sparse disordered media have been obtained. Coherent backscattering by regolithic layers composed of
submicrometer sized grains has been shown to be one of the possible reasons for photometric opposition effects
observed for some high-albedo atmoshereless Solar System bodies. By using the T-matrix method, numerically
exact solution of the vector radiative transfer equation, and the theory of coherent backscattering, an analysis of
radar polarimetric observations of the Saturn's rings at a wavelength of 12.6 cm has been carried out. On the basis
of direct numerically exact solutions of the Maxwell equations it has been shown that all backscattering effects
predicted by the low-density theory of coherent backscattering can also take place in media with volume packing
density typical of particle suspensions and particulate surfaces encountered in natural and man-made conditions.
In order to study the possible effect of surface particle irregularities on the light scattering characteristics, a new
model in the form of microscopic spherical grains, randomly placed on the surface of spherical particle of larger
size, has been proposed and investigated.
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