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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTuyHHUX PYOPHK: 29.33.35

Tema gucepranii:
1. doTroMeTpuYHi BIACTUBOCTI IOBEPXOHb T YACTUHOK 3 NlepeAPaKTalbHOIO CTPYKTYPOIO.

2. Photometrical properties of surfaces and particles with pre-fractal structure.

Pedepar:

1. O6’eKT HOCiIKeHb: YAaCTUHKHU 3i CKJIAIHOIO iepapxiyHOI0 CTPYKTYPOIO, 30KpeMa IOPOIIKYU ab0 MiCSYHUI I'PYHT, Ta
IIOBEPXHI CKJIaHO] iepapxiuHoi CTPYKTypH, 30KpemMa r1oBepxHs Micsijs.MeTa: TeOpeTUYHUI ONUC TiHbOBOTO e(PEeKTy
CTOCOBHO [0 IIOBEPXOHb i YaCTMHOK 3 BUIAJKOBOIO i€papXidHOIO CTPYKTYPOI0. MeTOoAM: PO3B'sI3yBaHHS
IndepeHLiaTbHUX PiBHSAHD BilOMUMHU METO/IAMU i YHMCEJIbHE MOJIEIIOBAaHHS PO3CiIOBaHHS CBITJIa iepapXiyHUMU
CTpYKTypamu.Pe3ynbTaTi, HOBU3HA: Briepiue npoBefeHO TeOPEeTUYHUI ONUC TiHbOBOTO e(eKTy Ha
nepen@pakTaabHUX CTATUCTUYHO HEPIBHUX MTOBEPXHSIX 3 Oy b-5IKOIO KiJIbKICTIO iepapXiuHuX PiBHIB CTPYKTYpPH 3i
CKiHUEHHOIO BEJIMYMHOIO CEPEHbOKBATIPATUYHOIO KyTa HAXWJIy Ha KOSKHOMY piBHi. Briepiie onncano TiHbOBUM
eeKT 1J1s1 BUNaAKY, KOJIM TIOBEPXHS Ha KO>KHOMY iepapXiuHOMy PiBHi € OJHO3HAYHOIO 3 rayCiBCbKUM PO3IOLiTIOM
BUCOT. Briepiie 3an1porioHOBaHi CIiBBiAHOLIEHHS, SIKi ONUCYIOTh TIHbOBUH €(EeKT [1JIsl IHUPOKOTO KJACy LUCKPETHUX
BUIIAJIKOBUX CEPELOBULI i3 FPaJlieHTOM LIiILHOCTI PO3MOIily YaCTUHOK JOBIIILHOI opMU. Briepiie BU3HAYeHO
BILJIMB 6araTopa3oBOro po3ciloBaHHSHA BU3HAYEHHS [TapaMeTpiB 6araroMacmTabHoi mOpPCTKOi oBepxHi. Briepuie

OIIiHEHO IJIOILY IIOCTIMHOTO 3aTiHEeHHS AiJITHOK MiCSIYHOI [1I0BEPXHi T06JIM3Y I10JII0CIB y paMKax BOXMAaCIITaObHOI



MOJIeJi, KOJM KpaTepHui pesbed yCKIagHeHU BUNIaAKOBUM penbeoM.I'any3b BUKOPUCTAHHS: ONTHKA,

IIJIAHETOJIOTid.

2. Object of study: the particles having complex hierarchical structure, for example, powders or lunar soil, and
surfaces of complex hierarchical structure, for example, lunar surface.Aim: the theoretical description of
shadowing effect concerning with surfaces and particles with random hierarchical structure.Methods: the solving
of differential equations by known methods and numerical simulation of lightscattering by hierarchical structure is
suggested in this work.Results, novelty: It was at first time the theoretical description of shadowing effect on pre-
fractal statistically rough surfaces with any quantity of hierarchical structure levels with finite value of root-mean-
square slope on each level. At first time the shadowing effect is described, when the surface on each hierarchical
level is single-valued with gaussian heights distribution. At first time the equations, which describe the shadow
effect for wide class of discrete random media with arbitrary shape particles density gradient, are obtained. At first
time the influence of multiple scattering on the determination of multiscale rough surface parameters is
estimated. At first time the area of permanent shading sections of lunar surface near the poles is estimated in the
branches of two-scale model, when crater relief is complicated by random relief. Field of implementation: optics,
planetology.
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