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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Br3HaueHHS XiMiKO-MiHEPaJIOTiYHUX Ta CTPYKTYPHUX XapaKTEPUCTUK IOBEPxHi Micsug 11 MIaHyBaHHS i

peastisarii KOCMIYHUX IIPOTPaAMM.

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Determination of chemical and mineralogical characteristics the lunar surface for planning and realization of space

missions.

Pedepat yKpaiHCBKOIO:

O6’exT mocipKeHHs — oBepxHs Micsugs. [IpeameT nocipkeHHs — OIITUYHI, CTPYKTYPHI Ta XiMiKO-MiHepasoriuHi
XapaKTepPUCTUKU NoBepxHi Micsis. Meta poboTu: 1) BU3HAUE€HHS CTaHy Ta CTPYKTYPU [TIOBEPXHEBOTO LIApy
BUOpaHUX [iJSTHOK MiCSYHOI IOBEPXHIi MIJIIXOM NO€IHAHHS (OTOKIIHOMETPUYHOTO Ta
cTepeoPOoTorpaMMeTpUYHOI0 METOY 3 HOBITHIM (DOTOMETPUYHUM METOZOM (Pa30BUX BiTHOIIEHb; 2) IOKpalleHHSs
icHyl0uMX LaHuX KOCMidHOI cnekTpodoTomeTpii Micsls 1151 3acToCcyBaHHSI MOZiesIel HeJliHITHOTO CIIeKTPabHOIO
3MilllyBaHHS Ta MOJEJIEN ONTUKO-XiMiYHMX 3B’A3KiB. Ha OCHOBI 1bOTO — NeTasibHe BU3HAYEHHS XiMiYHOTO CKJIany Ta
BMICTy OKpeMuX MiHepasibHUX (a3 3 METOI0 AeTEKTYBaHHS 3MiH y XiMiKo-MiHepasoriYHOMY CKJai Mif, BINIMBOM
KOCMOTeHHUX (paKTopiB, TOOTO eBoJloLii MicsTYHOI oBepxHi; 3) HaZiliHe BilOKpeMJIeHHs BILJIMBY (POTOMETPUYHUX
BJIACTMBOCTE! [TOBEPXHI Bifl CIIEKTPAJIBHOIO XOAY aIb0e0 MiCSIYHOI pEYOBUHU LIJISIXOM 3aCTOCYBAaHHS HOBITHBOI
($oTOMETPUYHOI MOJEJIi aBTOPIB IPOEKTY 17151 IJIAHYBAHHS Ta 3aCTOCYBAHHS JAHUX KOCMIYHUX Micii o Micsus 3
METOI0 BUKOPHCTaHHS MiCSIMHUX pecypciB. MeToau NocinKeHHs — CIeKTPOMeTpUYHUH i poToMeTpuyHuii 3
BUKOPUCTAaHHSIM TEOPETUYHOTO aHasli3y Ta KOMII'IOTEPHOTO MOJIEJIIOBAHHS IJ1s1 iHTepIipeTalii. B peaysnbrati
BMKOHaHHs HJIP oTpuMaHi HaCTyIHi pe3ysibTaTi. PO3p0o6J1€HO MeTO, MOJINIIEHHS riNepCleKTpaIbHUX JAHUX
KapTyIouoro crnekrpomeTpa M3, mo npamtosas Ha 60pTy KA Chandrayaan-1. MeToz 6a3yeTbCsl Ha 0-3rOPTL Ta
IBOBUMIpHilN ®Oyp'e-dinbTpalii i 03B0JIsIE OTPUMYBATH SIKICHI 300pakeHHS Pi3HOMaHITHUX ONTUYHUX
XapaKTEPUCTUK MiCAYHOI MOBEPXHI, 110 0yJI0 HEMOXKJIMBO paHile. 30KpeMa, OTPUMaHi KapTH OKA3HUKIB KOJIbOPiB
A(750 uM) /A(540 HM), A(950 HM) /A(750 HM), A(1.30 MKM)/A(0.75 MKM), A(2.6 MKM)/A(1.7 MKM), TIOJIO>KE€HHS
MiHIMyMiB (0min) CMyT TIOIJIMHAHHS Ta iX ITIMOUHM 1715 OiISTHKY TOBepXHi Micsiiis, 110 BKJII0Ya€ YaCTUHY IJ1aTO
Apucrapx, ropu ArpikoJia i HEBEJIMKY YaCTUHY MOPCBKOI ITOBEPXHi B OKeaHi byp Ha miBHiY Bif rip Arpikosa. Ha uin
OCHOBI 0yJI0 LOCJIIPKEHO ONTUYHI (30KpEeMa, CIIEKTPaJIbHi) BJIACTUBOCTI LIUX YTBOPEHB, iX

XiMiYHMI /MiHEpaJIOTiYHN CKJIA[ Ta T€O0JIOT

Pedepar aHI1iliChKOIO:

Object of the investigations is the lunar surface. Subject of the research are optical, structural and chemical-
mineralogical properties of the lunar surface. Goal of the work: 1) determination of the state and structure of the
surface layer of selected areas of the lunar surface by combining photoclinometric and stereophotogrammetric
methods with the novel photometric method of phase ratios; 2) improvement of existing data of lunar space
spectrophotometry for the application of nonlinear spectral mixing and optical-chemical relations models. A
detailed study of the chemical composition and content of individual mineral phases in order to detect changes in
the chemical-mineralogical composition under the influence of cosmogenic factors, i.e. the evolution of the lunar
surface on this basis; 3) reliable separation of the influence of the surface photometric properties from the albedo
spectral dependence of lunar materials by applying the project authors’ novel photometric model for planning and
applying the data of lunar space missions in order to exploit the lunar resources. Methods of the investigation are
spectrometrical and photometrical, using theoretical analysis and computer simulation for interpreting the results.
As a result of the investigation, the following results are obtained. A method for improving the hyperspectral data
of the mapping spectrometer M3 which was working onboard the Chandrayaan-1 spacecraft has been developed.
The method is based on o-convolution and two-dimensional Fourier filtering and allows obtaining high-quality



images of various optical characteristics of the lunar surface, which was impossible before. In particular, color
index maps A(750 nm) / A(540 nm), A(950 nm) / A(750 nm), A(1.30 pm) / A(0.75 um), A(2.6 um) / A(1.7 um), the
position of the minima (omin) of the absorption bands and their depths for the lunar surface, including part of the
Aristarchus Plateau, the Agricola Mountains, and a small portion of the mare surface in
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII yKpaiHCBKOIO: BusHaueHHs XiMiKO-MiHEPATIOTIYHUX TA CTPYKTYPHUX XaPAKTEPUCTUK TTOBEPXHi

Micaug s nnanyBaHHA i peasisalii KOCMIYHUX [TIpOrpam

Hazpa HTII aHrsi#icbKoO0: Determination of chemical-mineralogical and structural characteristics of the

lunar surface for planning and implementation of space programs

HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpuMmaHi pe3yJIbTaTH: MeTtoay, Teopii

l'asy3s 3acTOCyBaHHS: [locigKeHHs Ta pO3POGKY B ratysi IPUPOAHUYHK i TEXHIYHUX HAyK
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: [Tpoeenena KoMIuieKCHE HOCTIIKEHHS XiMIKO-MiHEPAJIOTYHUX Ta CTPYKTYPHUX XaPAKTEPUCTUK
noBepxHi Micaus niid mianyBaHH4 i peasizaiii KOCMIYHKX IIPOrpaMm 3a TpbOMa HallpsAMaMU, B PE3YJIbTaTi SKOi
OTPMMaHi HAaCTyIHi OCHOBHI pe3ybTaTu. PO3p06s1€HO HOBUIT METO/, IOJINIIEHHS TiNepCIeKTPaJIbHUX JAaHUX
KapTyoo4yoro criekrpomeTpa M3, mo npautosas Ha 60pTy KA Chandrayaan-1. MeToq, 6yB BUKOPHUCTaHUM 17151
KOMIUIEKCHOT'O ONITUYHOTO, XiMiKO-MiHEPaJIOTi4YHOTO, I€0JIOTiYHOTO JOCIII)KEHHS AJISIHKY MOBEPxHi Micsug, 1mo
BKJIIOYA€ YaCTUHY IJIaTO APUCTapX, TOpM ArpikoJia i HEBEJIMKY YaCTUHY MOPCBHKOI ITIOBEPXHi B OKeaHi byp Ha miBHIY
Biz rip Arpikosia. 3anporoHOBaHO HOBUI METOJ] rTeoMeTpuyHOi Ta poTomeTprdHoi Kopekuii nannx LROC NAC, akuit
3HAYHO PO3IIMPIOE BUKOPUCTAHHS METOAY (PA30BUX BiJHOLIEHD 32 PAXyHOK MOKJIMBOCTI 3aCTOCYBaHHS 300paKeHb 3
He Jmie 6JIM3bKMMY YMOBAaMHU OCBITJIEHHS Ta CIIOCTEPEXEHHS. 3a MOro JOIOMOTIOI0 IPOBEIEHO KAPTYBAHHS
CTPYKTYPHUX XapaKTePUCTHUK NIOBEPXHi Micsiis, 30KkpeMa, KapT po3Moziny (a3oBOro Ta 4aCOBOrO BifHOLIEHHS
obpaHuXx AinsgHOK nmoBepxHi Micans 3a gaHumu LROC NAC Ta ix aHasi3 3 MeTO10 BUSIBJIEHHS Ta BUBYEHHS aHOMAJIiN
Ta 3MiH CTPYKTypH perosity. Ha 11iii oCHOBI IpoBeieHO SKiCHU i KiZIbKiCHUI (POTOMETPUYHMI aHaIi3 Miclb
rnocanuku pagsaHcbkux KA cepii «JlyHa», 30Kpema, 30HyBaHHS [TIOBEPXHi HABKOJIO MiCLIb [TOCAKY, O JO3BOJIUIIO
00’€KTUBHO OLIiHMTH IJIOLLy MOBEPXHI, 5IKa 3a3HaJjia BILJIMBY BiJj PEAKTUBHUX JABUTYHIB IOCAIKOBUX MOJIYJIiB.
PesynbTaTu aHasnizy 0gHO3HAYHO BKA3yIOTh Ha HENPaBUJbHICTb ifeHTHdikaLii Micup nocaaxku anaparis «JIyHa-23»

Ta «JlyHa-24», a came Ha Te, 1110 BOHU OyJIM NeperyTaHi MicisamMu

ConianbHO-eKOHOMIYHA crpsimoBaHicTh HTII: ninroroeka cnenjanicris B ramysi actponomii Ta

KOCMIYHUX HOCIiIKEHb

Bnyins HTII Ha moBKiJjLs:

Bnposaaskennss HTII: Bnposamxeno

ITpakTuyHa peasnisaniss HTTI
IToyaTok eTamy: 01.2019
3akiH4YeHHs eTamy: 12.2021

Cno>xkuBaui npo,uyKuii': PI HAHY, l'osioBHa acTpoHOMiuHa o6cepBaTopis HAHY, HanionanbpHa KocMivHa

areHuig Ykpainu, KocmiuHi arenuii ta ycraHosu €C, CIIA Ta iHmux KpaiH.
HepcneKTHBHi PHMHKH: YkpaiHa, kpainu €C, CIIIA, Beauxkobpuranis, Kanana, [Tisnenna Kopes, Ingis, Kurai
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM

IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:

IIpaBa, 0 HafAI0ThCS iHBECTOPY MiCJIsA 3aBEPIIEHHSI POOOTH:
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